
tat.

In addition to potential well yield, some physical chemical analysis was done on water quality
from the well. The water quality issues which were analyzed indicate that the well is sufficient for
domestic water purposes. Also, the hydrogeologist concluded that the wells will not be under the
influence of surfacewater. However, additional investigation will need to be conducted when the
first wells are constructed to verify this conclusion. It is opinioned by the geologists that water
can be delivered from the wells directly to a transmission system for delivery to the regional water
users without major treatment. The only treatment that will be required will be for disinfection.
It is proposed that chlorine will be used as the disinfection medium. It is also recommended,
although not required, that chemicals be added to adjust the pH ofthe water to reduce its
corrosion potential.

Assuming the minimum yield ofapproximately 400 gpm per well, thewell site appears to have the
potential to serve the region's peak day water demand through the year 2050. That is,
approximately four we!Js can be developed at the proposed site. Each well will have a capacity of
approximately 400 to 600 gpm. Minimum yield at this site is estimated to be about 1,600 gpm.
The peak day demand for the proposed regional users will be approximately 1,450 gpm.

As the AGI report suggests, we strongly recommend that the existing test well be improved to a
production well including the installation ofwell screens and gravel packing, test pumping for a
full 24-hour period, and a complete and thorough chemical and physical analysis ofthe water near
the conclusion ofthe test pumping.

4-2
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CHAPTERS

PROPOSED WATERSOURCEAND IMPROVEMENTS

5.1 Proposed Water Source

The proposed water source for the Cities ofWheeler and Manzanita is recommended to be a
groundwater source located at approximateRiver Mile 10.6 along thenorth bank oftheNehalem
River between the river and the existing railroad tracks. The proposed site is currently owned by
Mr. and Mrs. Forster. The cities should proceed with development ofa legal description of the
proposed property to be purchased and exercise its current option with the Forsters.

The proposed water source should initially consist ofa minimum of two wells, each with a
capacity of at least 400 gpm. Total groundwater capacity would then be 800 gpm, or a little over
1 mgd. The initial two wells will meet the region's projected need through the year 2010. Prior
to the year 2010, the regional water system should anticipate constructing additional wells, Wells
No. 3 and 4. Therefore, it is also recommended that the regional water supply authority begin
negotiations with Mr. and Mrs. Forster for eventual purchase of more than the initial two acres.
Approximately 15 acres may eventually be needed to serve the current proposed users, together
with the future service to RockawayBeach, Nehalem, and/or Neahkahnie. Additional
hydrogeologic studies should also be undertaken to more thoroughly map the area's groundwater
potential.

5.2 Proposed Improvements

Proposed improvements to develop the recommended groundwater supply will include, as a
minimum, the following:

Item Description
No.

1. Two wells

2. Chlorine disinfection system and pH adjustment

3. Telemetering

4. Pipelines

A Wells to Chlorinator System
B. Chlorinator System to Mohler
C. Mohler to Reservoirs

5 - 1



5.

6.

D.
E.
F.
G.

Reservoirs to Highway 101
Highway 101 to Manzanita
Highway IO I to Wheeler
Wheeler to Brighton

Reservoir (2 mg)

Master meters and pressure regulating valves at each service connection to Zadduck
Creek, Mr. and Mrs. Forster, Tideland, Manzanita, Wheeler, Brighton, andNehalem Bay
State Park.

A schematic of the proposed Capital Improvements is shown inFigure 5.1. The proposed
improvements will include several river crossings, bridge crossings atHighway 53, Highway 101,
and the railroad bridge on Highway 101, boring underneath thePort ofTillamook Bay Railroad's
rights-of-way, and several highway or road borings.

Where the pipeline crosses existing drainages or small streams, the pipelinewill be constructed
during the time frame allowed by the Oregon Department ofFish&Wildlife, or the crossings will
be bored.

5.3 Pipelines

Pipelines to be constructed from thewell site to Manzanita and Wheeler are shown to be located
along the County road which parallels the Nehalem River on the north side. The pipeline will be
routed to Mohler, Highway 53, and along Highway 53 and/or the old Mohler Highway to
Highway 101. A separate pipelinewill lead to a reservoir located to have an overflow elevation
ofabout 340 feet.

The pipeline is proposed to be constructed ofductile iron. It is assumed that the majority ofthe
pipeline routewill need to be constructed with backfill of3/4" crushed jrock to be in compliance
with CountyjRoad and State HighwayDepartment requirements. Ductile iron is selected
primarily to resist slightmovements in the ground due to natural slides and/or earhtquake
potential ofthe area. PVC pipe is more subject to shear and pipe failure resulting from minor
earth movements than is ductile iron and is, therefore, not recommended.

The pipe sizes have been selected so as to provide for water at a peak day rate to the existing
water systems and existing reservoirs. A hydraulic network model was perfoemd on the computer
to verify the pipe sizes.

The pipe lengths are shown to the closest 500 feet. No attempt has been made to survey the pipe
routings at this time. Rather, scale dimensions have been used.
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5.4 Reservoir

The reservoir volume has been selected to be the lesser ofpeak day demand or three times
average day demand. For purposes ofpreliminary sizing, it appears that the peak day demand ofa
little over 2 mgd near the year 2050 controls. It is assumed that the reservoir for the regional
supply, togetherwith the reservoirs for each city, will suffice to provide a reasonable and reliable
source ofwater during periods ofminor power fialure, breaks, or other interruption offlow of
water in the transmission mains, pump failures, and other emergency situations.

The reservoir is proposed to be located between Mohler and Wheeler. No specific site bas been
selected. However, the overflow elevation will need to be about 340 feet mean sea level. The
reservoir may be constructed ofeither concrete or steel. However, it is recommended that the
reservoir be concrete and that it be buried. The primary reason for this recommendation deals
with the low maintenance costs associated with concrete and the fact that concrete reservoirs that
are buried have a much better potential for resisting earthquake damage than do steel tanks
constructed above ground.

5.5 Well Site Issues

The primary concern about thewell site is the potential flooding ofthe site. TheU.S. Army
Corps ofEngineers project that the peak 500 year stonn eventwill cause awater level to be about
34.7 feet. The natural ground level at the site is about 24 to 26 feet. Therefore, about 8 or 9 feet
offill at the well sites will be necessary to place the well vent and other equipment above the
projected 500 year floodplain. This issue must be addressed with the U.S. Army Corps of
Engineers and theDivision ofState Lands before final details ofthewell construction can be
determined.

The proposed well sites are not, in our opinion, located in a wetlands area or in other
environmentally sensitive areas. Also, it does not appear from a brief inspection that any
upstream residential housing units or other structures would be impacted by the minor hydraulic
change in the potential flood levels that would occur due to the proposed construction ofthe
wells.
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CHAPTER6

COST ESTIMATES

6.1 General

In determining the capital cost estimates for the various elements ofthe proposed water source
development, very generalized cost estimatingwas used. No attemptwas made to develop the
project to a level ofpreliminary engineering. Preliminary designs are beyond the scope ofthis
report. Rather, standard cost guidelines were used when theywere appropriate. In some cases,
information was taken from similar projects in theNorthwest Oregonregion.

Since the Engineer has no control over the cost oflabor, materials, equipment or services
furnished by others, or the future contractor's methods for determining prices or competitive
bidding ormarketing conditions, the Engineer's opinion of probable total project cost and
construction cost provided herein is made on the basis of the Engineer's experience and
qualifications and represents the Engineer's bestjudgment as an experienced and qualified
professional engineer familiar with the construction industry as it relates towater system
improvements. The Engineer cannot and does not guarantee that proposals, bids, or actual total
project or construction costs will notvary from the opinion of probable costs prepared herein. It
is strongly recommended thatbefore major financing for any ofthese projects is implemented, a
more detailed preliminary engineering study be undertaken.

Cost estimates for Capital ImprovementPrograms are presented as project costs consisting of
estimated construction costs, property costs, and allowances to cover for the cost ofengineering,
contingencies, and administration.

Construction costswill varywith time. Therefore, we have indexed the costs herein to the
EngineeringNewsRecordConstructionCost Index, effective as ofOctober of 1994, more
specifically, anENRIndex of5450. For future estimates ofcost, the index atthattime, actual or
projected, should be used to update the costs form those projected herein. Construction costs are
escalating at a rate ofabout 3% or 4% per year.
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TABLE 6.1
CITY OFWHEELER AND CITY OF MANZANITA
WATER FACILITIES MASTER PLAN UPDATE

PROPOSED CAPITAL IMPROVEMENTS
ITEM DESCRIPTION COSTESTIMATE

1. Two Wells $ 175,000

A Land Cost $ 25,000

2. Chlorine and pH Adjustment $ 100,000

3. Telemetering $ 40,000

4. Pipelines

A. Wells to CI, 1,300 12" $ 52,000

B. CI, toMohler 17,000 12" $ 680,000

C. Mohler to Res. 8,000 12" $ 337,000

D. Res. to Hwy 101 1,000 12" $ 50,000

E. Hwy 101 to Manz. 17,500 10" $ 647,500

F. Hwy 101 to Wheeler 7,000 6" $ 224,500

G. Wheeler to Brighton 16,000 2" $ 160,000

S. Reservoir, 2 mg $ 650,000

A Land and Easement Cost $ 10,000

6. Master Meters and PRV's

A Zadduck Creek $ 1,500

B. Forster's $ 2,500

C. Tideland $ 3,000

D. Manzanita $ 10,000

E. Wheeler $ 10,000

F. Brighton $ 3,000

G. Nehalem Bay State Park $ 0

SUBTOTAL: $ 3,181,000

ENGINEERING & CONTINGENCY@ 30% $ 943,300

TOTAL ESTIMATED PROJECT COST: $ 4,135,300.
INTERIM FINANCING& INFLATION @ 10% $ 413,530

TOTAL PROJECT BUDGET: $ 4,548,830
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In order to determine thefinancialfeasibility ofthe proposed project, an estimate has beenmade
ofthe water rates thatwould be necessary to fund the annual debt service and annual O&M
expenses anticipated over the next 30 years. Table 7.1 assumes that the debt servicewill be
financed by a loan from the Farmers Home Administration at a rate of5% peryear for 30 years.
Inflation is assumed to occur at4% per year onthe annual Operation and Maintenance expenses.

CHAPTER 7

PROJECTED USER FEES

Projected User Fees7.1

The total estimated user cost per year is about $167, or$14 per month. This cost relates only to
the wholesale cost ofwater. It does not include the normal operation and maintenance costs of
the individual users distributionnetwork, including their own distribution pipelines, reservoirs,
meters, and other system components. Another way ofanalyzingthe cost ofproviding a regional
water supply is to base the cost estimate on a unit measure ofwater. For example, the above
estimate per month is based on a use of8,000 gallons per month per household. Therefore, the
unit cost ofwater would be about $1.70 per 1,000 gallons.

This approach also assumes that future userswill pay for connecting with the system through
SystemDevelopment Charges. The System DevelopmentCharge will depend onwhen the new
customer connects to the system. This value should be escalated eachyear based on the
amortization schedule which is finally adopted to finance the capital improvements. This way, the
existing users will not be paying for the oversizing necessary to provide service to future
customers.

The total estimated project costs for the regional water supply is approximately $4,550,000. It is
estimated that about 5,219 connectionswill receive benefit from the regional water supply
through the year2050. This equates to $872 per equivalent residential connection.

The unit cost ofwater to the future users will include the payment ofdebt on the capital
investment, plus allowance for operation and maintenance. Ifthe debt is assumed by the Farmers
Home Administration at 5% interest rate for 30 years, the average annual cost for debt retirement
will be about $60 per household. Annual power costs for a house that uses about 8,000 gallons
per month is estimated at $9.20, assuming $.06 per kilowatt hour. The local Tillamook County
Peoples UtilityDistrict actually charges only about $.03 to $.04 per kilowatt hour. However, it is
believed that the $.06 per kilowatt hour may be more realistic in the future, and the $9.20 peryear
for power costs is suggested.

In addition to these costs, allowance needs to be made forgeneral maintenance and administrative
overhead.
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Abriefsummary ofeach ofthe columns in the table follows.

Columns 1 and 2- The row and year beginning in 1994, concluding at the year 2024, thirty years
following project inception.

Column3-Estimated Number ofCustomers - Taken from Table 3.1 .

Column4- EstimatedWater Sales in 1,000's ofGallons, beginning in 1995. Practically, water
sales may not begin until 1996, but the table would remain similar, except that everythingwould
shift one year.

Column 5 - Estimated SDCRate. System Development Charges would be levied against each
new connection, beginning in 1995 or 1996. Since the rates will include principal and interest
payments for years following the date ofconnection, the SDC starts out at O and escalates to
about $2,100 per year atyear 30.

Column6- Estimated SDCRevenue, is calculated from the number ofconnections each year
times the SDC rate in the given year.

Column7- Annual Debit Service, is the proposed $4.55 million debtmultiplied bythe capital
recovery factor, giving it an annual principal and interest payment as required byOregon statute.
The annual principal and interest paymentwould be $296,000 per yearfor each ofthe 30-year
bond schedule.

Column 8 is the Estimated Annual O&MExpenses. These expenses are escalated at the rate of
about 4% per year for inflation.

Column 9 -Estimated Fees/1,000 Gallons, is essentially the annual O&Mdebt plus the annual
operation and maintenance expense divided by the total annual sales in 1,000's ofgallons. The
estimated commodity charge forwater will vary from about $3.28 to $1.50 at the end of30 years.
Obviously, from the table, the straight line projection ofthe numbers puts a heavy burden onthe
initial customers. Therefore, it is suggested that attempts be made to adjust the fee schedule and
the debt service so thatmore ofthe debt is paid later in term. By restructuring the debt, it will be
possible to keep commodity costs for water in the range of$1.70 to $2.14 over the terms ofthe
bonds.

As can be seen from Table 7.1, both approaches to the debtpayment provide equal commodity
costs forwater in about the year 2013. Under the straight line projection, more costs are incurred
up front, and the costs are then spread out as more customers connect to the system. Under the
structured debt service column, costs are kept to a minimum early on in the project, and as more
customers connect, then costs are sharedmore equitably. This approachwill require some
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negotiations with Farmers Home Administration and/or the bond carriers. It may also require that
FmHA orOEDD provide some grants in order to keep initial costs within reason.

The March 1993 North Tillamook CountyRegionalWater SupplyMaster Plan projected that
water would cost about $1.03 per 1,000 gallons. The primary difference between pervious and
current projections is the fact that the previous projections included service to RockawayBeach,
Nehalem, andNeahkahnie. The unit cost ofproduction can be reduced by including more users in
the system. This results from a general economy ofscale. That is, the more users, the less will be
the unit cost ofwater. The new projections also anticipate a 30-year bond term, rather than 40
years assumed in the previous report. Oregon statute limits bond terms forwater authorities to
30 years.

7.2 Future Organizational Structure

In recent conversations betweenWheeler and Manzanita, it is the general consensus that a water
authority should be formed with the primary responsibility for deliveringwholesale water to the
various wholesale customers. Water authorities may be formed from existing cities, water
districts, or other entities. In this case, the various entities can form a water authority as provided
in ORS 450.650 through 450.700. A copy ofthe existing statute is enclosed in the Appendix.

It is suggested that the water authority be formed by the Cities ofWheeler and Manzanita through
enacting appropriate resolutions. The resolutions shall set forth the names and boundaries ofthe
proposed water supply authority. The boundaries need not be contiguous. The Cities ofWheeler
andManzanita should file their resolutions with the TillamookCounty Board ofCommissioners.

Upon receipt ofthe resolution, the Tillamook County Commission will need to determine that
provision ofpotable water to the area within the proposed water authority can best be achieved
by creation ofa water authority rather than bywater districts or cities. In making this
determination, the County Commission is to consider several factors outlined in the statutes,
including the ability ofthe proposed authority to provide water service, the effects ofboth long
and short term rates for patrons, the impact ofthe proposed water authority on adjacent special
districts or cities, and the consistency ofthe proposedwater authority with the adopted
Comprehensive Plan of the County within the boundaries ofthe proposed water authority.

Following the determination ofthe above informaiton, the TillamookCounty Commission is to set
a public hearing onthe proposal. The hearing and election on the proposal and election ofboard
members shall be conducted as provided by ORS 198.800 to 198.825.

According to the law, a wafer authority is a municipality and may issue revenue bonds to finance
proposed construciton. ORS 450.895 limits the term on the bonds to a maximum of30 years
from the date ofissue.
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Another unique aspect ofwater authorities is the right to acquire water rights, either
independently or from municipalities or districts upon its inception. Further, a water supply
authority may change the points ofdiversion ofwater or move water intake sources as specified in
the water rights permits or certificates of those districts or municipalities that were merged into
the water authority. In general, the primary purpose ofthe water authority is to operate a
municipal organization whose primary function is the supply ofdomesticwater. However, the
water authority may extend its jurisdiction to the transmission, distribution and operation of
individual water systems.
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I 8.1 CompleteWell No. 1

Several activities must be undertaken in order for the project to proceed. These tasks include, but
may not be limited to, the following items.

CHAPTERS

FUTURE TASKS

1111

di
d
I

di
di

It is recommended that the Cities ofWheeler and Manzanita extend the current financial request
from the Oregon Department ofEconomicDevelopment. A $10,000 grant has been received.
The cities may borrow up to an additional $20,000 to proceed with completion ofWell No. 1.
This will then provide a more reliable well pumping test and a better analysis ofthe water
chemisry and physical characteristics. This informationwill be invaluable during final design and
will help address the issue ofwhether or not the wells will be under surface water influence.

8.2 PublicRelations Campaign

Dr. Peter Scott ofLane Benton Community College has applied for and received a grant through
RCA and EPA to undertake a public relations campaign to present to the city councils and the
public at large the intent and scope ofthe proposed project. This campaign may be invaluable
when an election is held to form the water authority and when the authority proceeds with final
financing for the project. It is recommended that the two cities cooperate and enter into
agreement with Dr. Scott and RCA for implementation ofthe proposed public relations program.

8.3 Property Purchase

It is recommended that the City ofWheeler proceed with the property purchase from Mr. and
Mrs. Forster. There are still some minor issues remaining to be developed, including the
arrangement for delivery ofwater to Mr. Forster at a stipulated rate, development ofactual legal
descriptions and property surveys for the property to be acquired, etc.

8.4 County Zone Change

Once the legal descriptions are completed, the cities should proceed with an application to
Tillamook County for a community service zone at the proposed well sites. Application forms
will need to be filled out and fees paid for the proposed zone change request.

8.5 WaterRights

The City has made application at River Mile 9.1 for a groundwater permit. This permit should be
modified to apply to the proposed new well sites at RiverMile 10.6. The new application should

8-1



include all four proposed well sites as outlined herein.

8.6 Corps of Engineers, Division of State Lands, and DEQ Permits

In order for construction to occur within the floodplain, preliminary engineering details will need
to be developed and coordinated with the Corps ofEngineers, State Lands, and DEQ. There may
also be some requirements under the County zoning regulations for certain conditions to be met
to satisfy concerns about minor changes in the profile ofthe floodway. These changes will occur
as a result ofvery small islands to be constructed at each well site and it is not anticipated that the
proposed construction details will have any significant effect on the hydraulic capacity ofthe
floodway.

8.7 Reservoir Sites and Easement

The City should immediately begin contacting potential property owners that may own sites
suitable for the proposed reservoir. Ultimately, sites will need to be purchased and a pipeline
easement obtained. Prior to the purchase, site surveys will need to be undertaken, legal
descriptions drawn, soils and foundation studies completed, property comers set, etc.

8.8 Organizational Structure

As discussed in 7.2, the cities should undertake the formal actions necessary to form awater
authority. Legal counselwill be required to assist the cities in this process.

8.9 Funding

The City ofWheeler has submitted on behalfofthe regional authority a preapplication to Farmers
Home Administration for funding of this project. In addition, OEDD should be contacted for
grants and/or loans under theWater and Wastewater Financing Program. TheFmHA application
should be updated to include the new cost estimates.

The City ofWheeler should also apply for funds through theFarmers Home Administration to
undertake improvements to its water system as outlined in the City's Water Facilities Master Plan.

8.10 Preliminary Design Report

Before final financing is arranged for this project, it is recommended that a preliminary design
report be prepared once all ofthe above information is available. The preliminary design report
should more accurately estimate the total costs for the project. Following preparation ofthe
preliminary design report, a detailed financial feasibility analysis will be required prior to the sale
of reveneue or general obligation bonds.

8-2
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450.650 PUBLIC HEALTH AND SAFETY

WATER SUPPLY AUTHORITIES
450.650 Board of directors; terms;

qualifications. (1) The governing body of a
water supply authority shall be a board of
directors of seven members.

(2) The term of office of a director of a
water supply authority is four years.

(3) Any elector residing within the pro
posed water supply authority is qualified to
be a member of the board of directors of the
authority.

(4) Notwithstanding subsection {3) of this
section, a person who is an employee of a
water supply authority is not qualified to
serve as a director of the water supply au
thority by which the person is employed.
[1987 c863 $4; 1989 c.809 §2)

450.655 Methods of election of author
ity directors. (1) The directors of a water
supply authority may be elected by one of
the following methods:

{a) Elected by the electors of zones as
nearly equal in population as feasible ac
cording to the latest federal decennial cen
sus.

36-254



SANITARY DISTRICTS; WATERAUTHORITIES 150.680

(b) Elected at large by position number
by the electors of the district.

(2) Candidates for election from zones
shall be nominated by the electors of the

450.660 Water supply authority for
mation. A water supply authority may be
formed by any of the methods provided for in
0RS 450.665 to 450.680 or 450.785. (1987 c.863
$2)

0RS 450.650 to 450.989. Such areas need not
be contiguous. [1971 c.50-1 §3)

450.680 Formation of authorities by
cities and water districts. (1) The govern
ing bodies of two or more cities, two ormore
water districts or one or more cities and one
or more water districts, when they consider
it necessary for the public health, safety and
welfare may initiate the formation of a a
ter supply authority by resolution. The reso
lution shall set forth the name and
boundaries of the proposedwater supply au
thority. The governing bodies shall file the
resolution with the governing body of the
principal county, as defined in ORS 198.705.
[f any part of the proposed water supply au
thority is within a city, the resolution shall
be accompanied by a certified copy of a res
olution of the governing body of the city ap
proving the resolution that initiates
formation of the water supply authority.

(2) Upon receipt of the resolution, the
county governing body or boundary commis
sion shall determine that provision ofpotable
water to the area within the proposed water
authority can best be achieved by creation
of a water authority rather than by water
districts or cities. In making this determi
nation, the county governing body shall con
sider the following factors:

(a) 'The ability of the proposed authority
to provide water service to the area within
the proposed authority;

(b) The effect on both long and short-
450.665 Formation of authorities by term rates for patrons within the proposed

special districts. A water supply authority authority;
may be formed as provided in ORS 198.800 to (c) The impact, if any, of the proposed
198.825 except. that: water authority on adjacent special districts

(1) A petition for formation shall be and cities; and
signed by not less than 100 electors regis- (d) Consistency of the proposed water
tered in the territory subject to the petition. authority with the adopted comprehensive

(2) In its order creating the water supply plan of the county within the boundaries of
authority, the county board shall prescribe the proposed water authority.
the method of election of the board of the (3) After the county governing body or
proposed authority from among the methods boundary commission makes the determi
described in ORS 450.655. If the countyboard nation under subsection (2) of this section,
determines that the directors of the water the county governing body shall by order
supply authority shall be elected from zones, provide for a public hearing on the proposal.
the county board shall establish and describe The order shall set forth the date, time and
the zones, using streets and other generally place of the hearing. Notice of the hearing
recogruzable features. (1987 c.863 §31 shall be given in the manner provided by

450:670 (1987 c.863 §9; 1989 c.809 §6; renumbered . ORS 198.800 except that the notice shall
450.987 in 1989] state that the governing bodies of the cities

450.675 Formation of authorities from or water districts have filed a resolution
areas within one or more counties. Any with the county governing body declaring
portion of one or more counties, including their intention to initiate formation. The
both incorporated and unincorporated areas hearing and election on the proposal, and
as well as areas within domestic water sup- election of board members, shall be con
ply districts, county service districts for wa- ducted as provided by ORS 198.800 to
ter supply works and other districts may be 198.825. (1971 c.504 §4; 1983 c.740 §172; 1987 c.563 §11;
formed into a water supply authority under 1989 c809 3)

(2) If the effective date of the formation
of the water supply authority occurs in an
odd-numbered year, four directors of the au
thority shall be elected for four-year terms
and the other three directors shall be elected
for two-year terms. If the effective date of
the formation occurs in an even-numbered
year, four directors shall be elected for
three-year terms and the other three direc
tors shall be elected for one-year terms. (1987
c.863 §6)

zones.
(3) If the directors of the water supply

authority are elected from zones, the board
of the water supply authority, after each
federal decennial census, shall adjust the
boundaries of the zones to make them as
nearly equal in population as feasible. (1987
e863 $5l

450.658 Election of directors. (1) Seven
directors of the water supply authority shall
be elected at the election for formation of
the authority or, ifno election is held on the
question of formation, at the election held
under ORS 198.825.

al
I
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450.685 Application of certain pro- shall not impair any water right previously
visions to authorities. (1) Except as pro- vested in those districts. (1989 c.809 §11
vided by subsection (2) of this section, ORS Note: See note under ORS 450.695 .
450.070, 450.084, 450.085 and 450.650 to
450.989 apply to a water supply authority.

(2) 0RS 450.810 (1), 450.815 (7), (8) and
(9), 450.820 and 450.835 do not apply to a
water supply authority.

3) ORS 264.240, 264.250 (2), 264.300 to
264.320 and 264.505 to 264.840 are applicable
to a water supply authority. (1971 c.504- §5; 1959
c.809 $40

450.690 Purposes for which authority
is municipality. A water supply authority is
a 'municipality for the purposes of ORS
288.805 to 288.945, and revenue bonds issued
by a water supply authority shall be issued
in accordance with ORS 288.805 to 288.945.
(1987 c.863 §8]

450.695 Acquisition of water rights;
effect on priority of rights. (1) A water
supply authority may acquire water rights
from any municipality or any district, as de
fined in ORS 543.655. Upon request by the
authority if the water right acquired was for
municipal use, the Water Resources Com
mission shall issue a new water right certif
icate to the water supply authority
preserving the previously established priority
of water rights.

(2) In accordance with ORS 540.520 and
540.530, a water supply authority may change
the points of diversion of water or move the
water intake sources as specified in the wa
ter right permits or certificates of those dis
tricts or municipalities that were merged
into the authority. [1989 c.707 §1)

Note: 450.695 and 450.700 were enacted into law by
the Legislative Assembly but were not added to or made
a part of ORS chapter 450 or any series therein by leg
islative action. See Preface to Oregon Revised Statutes
for further explanation.

450.700 Acquisition of water rights;
effect on prior rights. (1) A water supply
authority may acquire water rights from any
city or any district, as defined in ORS
543.655. Upon request by the authority, the
Water Resources Commission shall issue a
new water right certificate to the water sup
ply authority preserving the previously es
tablished priority of water rights.

(2) Upon compliance with ORS 540.520
and 540.530, a water supply authority may
change the points of diversion of water or
move the water intake sources as specified
in the water right permits of those districts
that were merged into the authority. Upon
the filing of notice of such changes with the
Water Resources Department, the changes

36-256
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TECHNOLOGIES

WHEELER TEST WELL REPORT

AGI Technologies was contracted by Lee Engineering to assist with development of a
Municipal ground water supply for the City of Wheeler, Oregon. This report describes the
results of investigations to select an appropriate site and conduct drilling atthe selected site.

Surface Resistivity Survey

Surface resistivity profiling of property located on the north side of the Nehalem River at mile
10 showed good potential for water-bearing gravels to a depth of about 80 feet. The site
map, Figure 1, shows the locations of the resistivity profiles. Figures 2 and 3 show the
resistivity results in cross section. After analyzing the results, we recommended installation
of a test well at one of the following resistivity stations, 4, 6, 9, 10, or 13. American Drilling
Company was selected to drill an 8-inch test well using the cable-tool method at Station 4.
Construction and testing were conducted between August 16 and 18, i994.

II
d

d
d
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d

15,792.001
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Test Well Results

The results of test drilling at Station 4 are shown in Figure 4. In drilling to a depth of 61 feet,
two significantwater-bearing zones were encountered. The first zone consists of a brown
red gravel found from 31.5 to 35 feet below ground surface. This shallow zone was tested
with a centrifugal pump though the open bottom casing at 32 feet at.various rates up to 62
gallons per minute (gpm) for 45 minutes. This test showed a specific capacity of 7.6 gallons
per minute per foot (gpm/ft).

A second, more productive zone was encountered between depths of 45 and 60 feet. As
shown in Figure 4, three feet of water-bearing gravel between 45 and 48 feet overlie a
transition zone of gravel and cemented sand between 48 and 50 feet. A bail test was
performed with the 8-inchcasing shoe at a depth of 48 feet and uncased hole to a depth of
55 feet in the cemented sand. Bailing at a rate of approximately 66 gpm produced no
measurable drawdown. The casing was then advanced to 50 feet iA order to conduct a
pumping test with the centrifugal pump. The 8-inch casing slowed its advance significantly
at 50 feet, where it penetrated cemented sand.

With the casing at a depth of 50 feet, the water appeared to be shut off, and open hole
drilling continued through easily drilled cemented sand, which is probably fractured and
weathered sandstone bedrock, to a depth of 60 feet. The drilled materials were bailed from
the hole, and water re-entered the well.
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Drilling was followed by pumping at various rates up to 150 gpmfor 60 minutes. The results
show a specific capacity of 17.8 gpm/ft. Recovery was nearly instantaneous, indicating an
inefficient well. The quick recovery also suggests the water may have been leaking down
the outside of the 8-inch casing from the 45-to 48-foot water-bearing gravel zone. This zone
showed a very high specific capacity during previous bail testing. Drilling continued in hard
bedrock to a depth of 60.5 feet where drilling was stopped.

·

Water Quality

Water samples taken from the testwell, the Nehalem River, Peterson Creek, and the Nehalem
Redi-mix pond were analyzed in the field for temperature, conductivity, pH, iron, manganese,
and chloride. The results are shown in Table 1.

One additional water sample taken from the 50- to 60-foot pumping test was sent to a
laboratory for analysis of iron and manganese. The results shown in Table 1 are included
in the Appendix and show these parameters below maximum contaminant levels, with an
iron concentration of 0.13 mg/L, and a manganese concentration of 0.046 mg/L.

TABLE 1

0.13 0.046

90.5 6.89 0.06 0.06 16

156.9 6.28 0.19 0.06 20

96.5 6.43 0.04 0.02 70

87.7 6.83 0.11 0.00 20

110.3 6.9 0.07 0.04 2021

13

19

10

10

Sito #4

Nehalem Redi-mix Pond Surfaco

Peterson Creek Surface

Nehalem River Surface

Site #4 50-60

Site #4 32

####%9/#%##

eta±#%d
d
d
id
d

The field test results suggest the water in the lower zone is not in direct hydraulic continuity with
the Nehalem River at this location. The lower water temperature, higher specific conductivity, and
iron and manganese concentrations in the 45- to 60-foot zone indicate it is isolated from the river
and shallow.aquifer. The analyses indicate the shallow aquifer may have a more direct connection

15,792.001
September 13, 1994 2
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with the surface water. This aquifer's susceptibility to surface contamination is less than that of
the shallow zone.

Optimum Yield

The optimum yield of a well completed in this aquifer can be estimated from the information
collected during pumping and bail tests. The static water level is about 14 feet below ground
surface. The top of the lower water-bearing gravel is 45 feet, leaving 31 feet .of total available
drawdown. A properly screened, efficient well should have a specific capacity of at least 17 to
more than 20 gpm/ft. Allowing for pump submergence, seasonal water level fluctuations and
interference from any additional wells, the useable drawdown is 20 feet. Therefore, the safe yield
for this well, completed in the lower aquifer, is estimated to be about 400 gpm. Long-term testing
is needed to establish the optimum yield of single or multiple wells completed in the lower zone
of this site.

..J

Conclusions and Recommendations

Based on these initial findings, three to four properly spaced wells producing about 400 gpm each
might-be constructed on this property. The subject test well is suitable for compl.epon as the first
production well. We recommend installation of 10 feet of stainless-steel well screen between 45
and55 feet. Afte.r development, a 24-hour pumping test and complete water quality analysis will
provide the information needed for design·of a wellfield at this site. Better information could be
obtained if at least one observation well is available during aquifer testing. If the City is ready-to
proceed with a wellfield, a larger diameter (12-inch) production well could be installed at one of
the other recommended locations. The first test well could then be used as an
observation/production well after completion, as recommended above.

t ' 15,792.001
September 13, 1994 3



·,.0"

"'0
..J

..J>00FGURE
1

;.0"

~
8

0:::
::>Cl)E-

8
5%

€
0

1i5w
g

4
0:::(/)

~E
3.(/)

$8
Iii

o:::....I
SB<((/)

o
.

8

\\

flI I\

\\

\II\\\I'\I\I\

r--• 0..J co

.
.

lE
S
T
V\El.l..AN

D
RESISTIVl1¥

Sl!R
W
EY

SITE
L®

©All©
N

M
AR

.,..
c
N
(
')
..,-

U
:-,1

1
)

•••••• \

\
~

g
r
:

£2

····-~
)

, _,
~

0:.
~

0..J:i
oSo.,.
"'"'

¢\f\

wI-en...J
...J

..
w

li
3:

"
I-

~
CJ)

_
wI-

W
iEELER

0R
EGON

l'R
O
Jl:C

r.
#

15792.COI

J
~

..
J

og
.

..
'

8%
_
.,;

~
~

.;
-"'

co!!?

V
~

<I"
I

0
--

)
..J

J

I
J

..
J

88
=;

.
0

...
0

O
o

en!:!
0

0I
or-:

8
"'"' -ID

2


N
It)

I")

I
I

I
r

A
G
I

T E§H
N
O
LQ

<i 1!iS

i•:,l'

23~
>-I-

0
)
z

0::
:)0

en

z
u

zI")
(\J

::i::
n.

•
.-=

0
<
(

0
3

7
L.{)

:z
ww

d
z

<
(

"'
0

_
j

_
j

f-
I-

t
8

d
if)



I
133:lNI

NOl!v'/813
31\fW

IXO
clddv'

!9
~

g
8

~
g

~'
0

0
%

.en

~
%

~
~

0

*
:8

...
M

~
fi

....
In

in
r-

-
--

'
.

as
~~

8
a:::#

ffi
~6I~

0
g

::Et:i
~

:::::)
?-ti

!!ll;;
z5

5
u-
6

::l
~
~

%¥
~

C
l) Q

f-'
W
z

68
C
l)

a:::_
§

R
-

tii'
L
O

tiiwLL
"'

l3
~

~
~

lR
z

.,
i

!B
~

$
-

~
:;;:"'

;;;
,.._

"'
s3

<O
-

zen
!fl.

co
l<l

s
§

0
V

a;
1B

N

s
~

~
t=

6;
i1i

lQ
~

IQ

§
-'

R
:a

%
N

%
O'.:

-'
...

lo
ffi

...
a..

~
~...

m
l0

t=
z

10
%

t=
....

-
~

'<f'
r
'

enW
:

.
wI-

l0
E

%
....

~
!ii

co
3

co
co

s
~

&!
"'

in
"'

....
g

f}I
I

M
g

8
~

fg
V

;1,
·m

§!
lo

z
...

a,
1o

V

r:
N

8~

'
gj

18
ll!

g
gi

!a
0

g
6

g
...

,-.
u,

l
.....-

:i::
0

Ii:98
0

g
8

g
8.....'

'
133:!

N
INO

tlv'/813
31.v'W

IXO
~ddv'

•
A
G
I

W
iEElER

OREOON
SU

R
FA

CE
~

ISTlVllY
SURVEY

R
ESLm:rs

R
5
URE2

YFO
jN

O
LQ

<illiS
P
R
O
JB

:;f:
#15792001

S1A.1l©
NS

111-iRlJ7

'



L313
NI

N
Jll\f/G

l3
31\7W

!X~
,-,
...

!
g

l9
8

g
8

0
.

~

~

f
~a:::::,

a::
en

0
w

t5
co

:::i:[jj
ill

3
.-~

&3
z

Eta
I

z
##

_
J

0i=$
(/)0
W
z

(/)
a::_

N
~

....
-

~
0

~
i

CD
<O

~
$

~
s

~
~

5
..

N
..

~lli
(")
......

LL

g
m

g
81

m
i

i8
..

e
z

0co
N

~
in

....
-
~i

N
.

..-
r1

"
0
)

"<
r

%
i5

$
±

~
s

§!
;z

§
m

ffl
~-~

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

,.,j

~i
e

i
..

8
8

%
..

j:!
@

m
..

!:I


¥
Iii

0....

N

i
#

i
m

~
±

8
g

a
,

[j;
..

....
in

O
l
-

g-
,..:
t

8.....

0
)

O
l

0
1

..
..

8
2

2
J:::

N
;;;

j;j
..

....
co

8
•

•
0

n
lQ

0
8

8
g

8
'

_G
3:j

N
I
N::>ll\r't\373

31.'N-JIXO
~

!1

·A
G
I

W
iEELER

O
REG

:)N
SURFACE

RESISTIVITY
SURVEY-RESU

.TS
R
G
UR

E3
T§CH

NO
lQ
C
tES

F'R
O
.Je:;T

;
#
157112(1)1

STA110N
S
8
THRU

13



"AS BUILT' UTH0L0GIC LOG

"0
' ...' ...' ...' 00•' 00•' ...' oo•' oo,' 0or

5 ::: ...
' ::'' BENTa-JITE SEAL ...
::: ...

E' ...' ...' ,..
8 . CW\VI L AND CAY. BRN10 ' .' .' .''''' STAllCWA.TER' g ....'' LEVEL ooeoo

15 ' ooaoo
::: 00■00oo■oo' OO•OO' OO•OO' oooo' OO•OO' oo•oof: ' ooaoo' ' 00moo'' 18' .,....". 2020 176«o

9o.-.oo•o::::
Mooao
Mooo GRAVEL WITH SAND AND SILT. HARD, BRN1= ,-.oo•o
goo. : .-.oo•o

25 8-lf'-..CH CASING ::::
,oa,ooa
,-.oo•o

27

m GRAVEL WITH SAND AND SILT. CLEANER. BRN1 29 GRAVEL. BRN. W.B.z 30 30
WITH SAND ANO SILT. BRNGRAVEL

+
J1.5

GRAVEL. BRN-REO. W.fl.

35 3!>

GRAVEL WITH CLAY LAYERS. BRM
3%'I

GRAVEL. SOME SAND. CLEAN. YI.B.» {

40 40

SAND AND GRAVEL. CRY. W.8.
43

GRAVEL AND CLAY. BRN
45 45

GRAVEL WITH SILT AND CLAY. GRY-BRN. W.B.
--i ............. 4.............. CEMENTED SAND AND SILT. CRY-BLUE. W.8.... .........

a+a: 5050 50' ....................................................................................................................
55 :%%:%

(WEATHERED 8EDROCI<?·). W.8.............. CEMENTED SAND•..............··•··-····"..........................., .......................
%~.- ..........

60 .............................
61' TOTAL DEf'1:HCRJU.ED ............... 61

AGI
fKGmGLGaHs

WiEELER OREOON
FROJECT: #15'1U2COI

UlHeLOGIC LOO AND "PS BUilT'' DETAILS RGURE4



SOUND ANALYTICAL SERVICES, INC.
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March 20, 1997
••

.. _

Lee Engineering, Inc.
1300 John Adams Street
Oregon City, Oregon 97045

Attention: F. Duane Lee, P.E.

Subject: City of Wheeler Ground Water Development

Dear Duane:

+a. ----... ----.:
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As you requested, we reviewed the Oregon Trout letter of February 28, 1997. This letter
addresses the concerns and comments raised by Steve Hinton, the Oregon Trout "River
Keeper Coordinator." Mr. Hinton's comments show a lack of familiarity with the project,
resulting in a misunderstanding of the facts and misinterpretation of the benefits of the
project. He indicates that after review, we are "still unable to determine the net effect on
the project and water quantity in the Nehalemsystem." The fact is that the project should
not only benefit the local population, but also should be of great benefit to the health of
the Nehalem estuary and its tributaries, fish runs, and biota populations.

As you know, AGI has performed a series of progressively informative investigations to
evaluate this site. The firstwork involved earth resistivity surveys, followed by exploratory
drilling, and then production well drilling and testing. Each phase of the work has shown
the site is underlain bya complex series of permeable alluvial sand and gravel, which is
layered and interwoven with much less permeable sediments, resulting from changes in
grain size, sorting, and compaction, which separate ground and surface water at the site.

7 L. radiate oshl, s«+l +d oro- l. Sy,f ·oh, ),+.lyy,
-' « dysritsw.-l rehs » suoyr? , re.fs.-' grfr.

These low permeability layers confine water in the proauction aquifer. The confinement
is demonstrated by a water level rise in the well of about 30 to 40 feet above the top of
the aquifer. This water level rise conclusively proves that ground water flow from the
aquifer to the River is severely impeded by the overlying low permeability sediments. The
confinement is confirmed by the response ofground water levels to pumping, the ground
water gradient atthe site, and water chemistry.·

The impacts on water levels from pumping the production aquifer are greater than those
in shallow, overlying, water-bearing zones. The pumping tests also showed no
measurable impact on the surface water gages in Peterson Creek. The reported
drawdown of one-half inch in R1 is from a shallow sandpoint installed about 2.0 feet
belowground surface adjacent to the river. R1 measures the shallow ground water
adjacent to the River, not the water level in the River.

',,,+•Il) .,+.-.t 1el e..4.»
cos?vi ke +.+ f t v !
rs. vs +u -.-· -} [

»,hp c««ye )
P.O. Box 11S8 • Gig Harbor,W:uhi.ogu,o 98335 ■ (206) BSl-5562 ~ r r .- -F[i..X (206) 158-6007
WASHINGTON OREGON 'f'""f') .,f- ..,Je../ls. CALIFORNIA
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The ground water gradient across the site indicates a westward or southwesterly flow
toward the River at a gradient steeper than the River. Direct continuity between the local
surface and ground water would necessitate parallel surface and ground water gradients.

Water quality data show ground water has higher concentrations of iron and specific
conductance and lower temperature, turbidity, and dissolved oxygen than the Nehalem
River and Peterson Creek. These differences indicate ground water has been in contact
with the sedimentary host materials and out of atmospheric contact for considerable time
prior to being pumped. The unchanging measurements of temperature and conductivity
of ground water during 24-hour testing show surface water infiltration was not induced.

The results of exploration and testing at the site indicate confined aquifer conditions as
described under Oregon Administrative -Rules, Chapter 690. Therefore, by rule, the]
aquifer is not hydraulically connected to local surface water and is assumed not to))
substantially interfere with the surface water source. T 1-,, " .. "' p, , oy ... < C, + ~

intvpvrtiow a hk al$,
Kt. )oz+r.k

Even if the aquifer were unconfined, virtually no potential measurable impact on the
Nehalem River would exist at the planned rates of withdrawal. USGS data from a 57-year
stream gaging record at Station #14301000, located near Foss (about three miles
upstream from the wellfield), has an average annual discharge of slightly less than 2
million acre feet. The seasonal lowflow of the Nehalem generally occurs in late August
and is about 70 cubic feet per second (cfs) or 31,000 gpm. The historic minimum
discharge at the Foss station of 34 cfs (15,000 gpm) occurred between August 29 and
31, 1967.

The flow of the Nehalem at the well site, three miles downgradient from Foss, is likely
greater than the above flow rates. If we assume similar flow at the wellfield,then the
proposed 1,700 gpm average withdrawal (for fulL buildout) represents less than 2.5
percent of the average annual minimum flow and1fess than five percent of the minimum
flow of record. 17eo 5 - 3.77•f _ o, ll

3)fs ··a
Based on our investigation and the available data, pro ucing ground water from this
wellfield is not expected to have a measurable impact on the level or discharge of the
Nehalem River during its period of low flow. This circumstance seems much more
beneficial to the local fish populations which currently can be deprived of water diverted
from Zaddach, Vosburg, Jarvis, and Anderson Creeks thatwill be restored to natural flow
once the wellfield js operational.

The contribution of these tributaries to the River and estuary should greatly exceed any
potential impacts which might be attributed to the planned ground water withdrawals.
The proposed change in diversion points within the basin will benefit both the local
population and the ecosystem.

Leo-Wheeler, Page 2
March 20, 1997
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If you have any questions or comments, please call anytime.

Sincerely,

C.2..a
Craig A. Russell
Project Hydrogeologist

James R. Car
Vice President

CAR:JRC/dlb

cc

Lee-Wheeler, Page 3
March 20, 1997
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PRODUCTION WELLS 1 AND 2
CONSTRUCTION AND TESTING REPORT

CITY OF WHEELER, OREGON

SUMMARY

This report describes the City of Wheeler's new well field, where Production Wells 1 and
2 are located. Wells 1 and 2 are rated to provide 500 and 1,000 gpm, respectively, from
a coarse gravel aquifer present between 43 and 63 feet below ground surface (bgs). The
Wheeler well field is located on a point bar on the north side of the Nehalem River at river
mile 10.6.

The lithology, water level response, water level gradients, and water chemistry suggest
some degree of hydraulic separation between local surface waters and the Well 1 and
2 aquifer.

Tested water quality parameters indicate good water quality. Nitrate levels of 1.2 mg/L
may exceed background levels but are well below the MCL of 10 mg/L.

'

Drilling contractor: Westerberg Drilling, Inc.; Dan Stadeli

AGI 15,792.005
October 11, 1996 ]

Start date: June 17, 1996

Completion date: July 25, 1996

Cable-tool

City of Wheeler, Oregon

Lee Engineering, Inc.

AGI Technologies; Craig Russell, Project Hydrogeologist

BACKGROUND

Drilling method:

Property owner:

Engineer:

Hydrogeologist:
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PERMITS AND APPLICATIONS

Westerberg Drilling worked on four wells at the Wheeler site. Well A, the first well drilled,
was abandoned due to unproductive aquifer materials. A previously constructed, 8-inch
test well (TW) was converted into a dual completion observation well. The completion
zones of TW are designated P1 (29 to 34 feet bgs) and P2 (46 to 56 feet bgs). A copy
of the State approved special standard for the dual completion is included in the
Appendix. The two production wells are designated Wheeler Wells 1 and 2. Start cards
are listed for each well along with well ID numbers.

Start card number:

Well ID number:

Well A TW Well 1

89998

L01906

Well 2

90000

L01907

89997 89999

abandoned L01905

DRILLING OBJECTIVE

The objective of this project was to develop two production wells capable of pumping 500
gpm each.

Desired yield: 500 gpm per well

Target aquifer: Coarse gravel aquifer encountered in TW between 45 and 55 feet
bgs

Required quality: Potable

WELL SITE

The well site, illustrated in Figure 1, is located on the north side of the Nehalem River at
river mile 10.6. The site is upstream of Mohler Sand and Gravel, located at 20890 Foss
Road, and downstream of Forster Farms, located at 22095 Foss Road.

Map location/coordinates:

County:

Top of casing elevation:

AGI 15,792.005
October 11, 1996

T2N/R9WINEA4NW4, Section 5

Tillamook

Well 1-29.51 ft.
Well 2- 29.51 ft.
TW - 28.58 ft.

2
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Site characteristics: The site is a relatively flat lying, grassy field located on
a point bar of the Nehalem River. To the north, the
land surface rises into the Peterson Creek drainage.
Across the river to the south, bedrock is exposed in a
steep, wooded hillside.

COMPLETION RECORD

Production Wells 1 and 2 and TW are completed in accordance with Oregon Water
Resources Department Administrative Rules for Well Construction & Maintenance
Standards, effective August 1992.

The well completion records are illustrated in Figures 2, 3, and 4 and described in the
Water Supply and Monitoring Well Reports in the Appendix.

l
id
d
id,,
d
-

AGI 15,792.005
October 11, 1996 3

Screen Assembly

Continuous wrap, wire-wound, welded stainless-steel well screens manufactured by
Johnson Division were installed in Wells 1 and 2, and 2-inch PVC slotted screen was
installed in TW as listed below:

Well 1 Well 2 TW

Total depth drilled: 63 ft. 64 ft. 61 ft.

Completion depths: 43 to 50 ft. 45 to 60 ft. 29 to 34 ft. and 46 to 56 ft.

Depth of seals: o to 35 ft. o to 35 ft. o to 27 ft. and 35 to 44 ft.

Type of seal: Cement Cement Bentonite grout (30% solids)/bentonite chips

Casing Record

Casing Depth Diameter Description

Well 1: +3 to 43 ft. 12-inch Steel 0.250 in. wall
50 to 55 ft. 12-inch Steel 0.250 in. wall

Well 2: +3 t0 45 ft. 12-inch Steel 0.250 in. wall
60 to 64 ft. 12-inch Steel 0.250 in. wall

TW: +3 to 4 ft. 8-inch Steel monument
+3to 29 ft. 2-inch PVC, threaded
+3 to 46 ft. 2-inch PVC, threaded
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Ia Screen Depth Diameter Description

Well t: 43 to 50 ft. 12-inch ID Stainless-steel 0.100-inch slot sizeI

Well 2: 45 to 60 ft. 12-inch ID Stainless-steel 0,100-inch slot size

TW: 29 to 34 ft. 2-inch ID PVC 0.020-inch slot size
46 to 56 ft. 2-inch ID PVC 0.020-inch slot size

Filter Media

Filter pack: The production wells have pea gravel as a formation stabilizer around the
12-inch stainless-steel well screens. TW has Colorado Silica Sand size 8-12
as a filter pack around the 2-inch PVC screens.

HYDROGEOLOGIC LOG

The hydrogeologic logs are illustrated in Figures 2, 3, 4, and 5 and described in the
Water supply and Monitoring Well Reports in the Appendix.

The general hydrogeology of the well field site consists of fluvial deposits of sand, gravel,
and silt overlying an irregular basalt bedrock surface. These deposits are saturated at
a depth of about 14 feet bgs or the approximate elevation of the Nehalem River.

Very productive aquifers found at this site consist of cleaner (less silt} gravels and sand
that are semi-confined by silty sand and gravel layers. These clean gravels are present
in narrow channels of varying thickness above the bedrock.

Initial water level:
Date:
Measuring point stickup:
Static water level:

AGI 15,792.005
October 11, 1996

Well 1

16.46 ft.
July 22, 1996
2.94 ft.
13.52 f.

4

Well 2

16.05 f.
July 19, 1996
3.25 ft.
12.80 ft.

PUMPING TESTS

Static Water Levels

Initial water levels are measured below the measuring point at the time of testing. Static
water levels are measured below ground surface.
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Pumping Test Results

Pumping tests were conducted on Wells 1 and 2 with each well pumping for 24
consecutive hours at the maximum test rate.

Discharge Elapsed Drawdown Specific
Rate Time Capacity

Well 1: 1,012 gpm 24 hrs 4.16 ft. 243 gpm/ft.

Well 2: 1,025 gpm 24 hrs 3.38 ft. 303 gpm/ft.

Transmissivity

Transmissivity is the permeability for the full aquifer thickness and is equivalent to the
amount of water flowing through a vertical, one-foot wide strip of the aquifer in one day
(under unit gradient). It is calculated from drawdown, recovery, and distance drawdown
patterns, as illustrated in Figures 6, 7, and 8. The average transmissivity in the aquifer
is 500,000 gallons per day per foot (gpd/foot).

SURFACE/GROUND WATER MONITORING AND IMPACTS

To determine hydraulic connection and pumping impacts, AGI developed a surface and
ground water monitoring program using the monitoring locations shown on Figure 1.

The three Peterson Creek monitoring stations showed no measurable impacts caused by
pumping of Production Wells 1 and 2 during testing. All other stations monitored during
testing were impacted to some degree by pumping.

Surface Water Monitoring

Staff gages were installed to measure surface water levels at three locations along
Peterson Creek (C-1, C-2, and C-3) and in a pond (PD) excavated by Mohler Sand and
Gravel. One sand point (R-1) was installed on the bank of the Nehalem River.
Hydrographs of the water level data collected are shown on Figures 9 and 10.

AGI 15,792.005
October 11, 1996 5
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As shown on Figure 9, the three Peterson Creek monitoring stations (C1, C2, C3)
showed no measurable impacts caused by pumping of production Wells 1 and 2 during
testing. Figure 9 shows declining creek levels rose rapidly between July 17 and 18, 1996
due· to heavy precipitation on those days. Prior to the start of the Well 2 test on July 19,
1996, creek levels were again declining and generally continued this decline throughout
the monitoring period. Small creek level fluctuations were noted on July 23 and 24, 1996
during the Well 1 test. These slight fluctuations are attributed to light precipitation events
on those days and do not appear to be related to pumping. These events are most
discernible on the station C2 hydrograph. Station C2 tends to magnify precipitation
events, because runoff from the Mohler Sand and Gravel Parking lot enters the creek
near that station.

-1.,,., r...J .,,,. .
Station PD, shown on Figure 10, is also considered a surface water station but reacts to·
both surface and ground water influences. The water level at station PD ceased to
decline any further as a direct result of precipitation and runoff into the pond on July 17,
1996. Its response to precipitation differs from creek response in that its water level did
not rise until the following day. This appears to be the result of rising ground water
levels. It continued to rise after the creek levels began to decline, and did not decline
itself until a few hours after the Well 2 test began. At the conclusion of both Well 1 and
2 pumping tests, water levels at Station PD rose in response to rising ground water levels.

Ground Water Monitoring

In addition to the two productionwells, groundwater levels were measure in Mohler Sand
and Gravel's shallow dug well (DW) and in two piezometers (P1 and P2) installed in the
dual completion test well (TW). Hydrographs of these groundwater level data are shown
in Figures 10 and 11. Water level elevations show the ground water flow direction as
being predominately to the west and travelling parallel to the Nehalem River.

Ground Water Impacts

Station R1 is shown on Figure 10. R1 measures ground water levels on the bank of the
Nehalem River. These water levels are influenced by fluctuations in river levels. Station
R1 water levels were declining prior to heavy precipitation on July 17, 1996, which
caused a corresponding water level rise similar to the rise in creek levels. It differs from
creek response in that it continued to rise after the creek levels began to decline, and did
not decline itself until a few hours after the Well 2 test began. The decline in R1 water
levels after Well 2 pumping began appears to be related to both natural and pumping
influences. This is demonstrated by the rapid water level rise at the conclusion of the
Well 1 and 2 tests and the steepening of its natural decline curve at the start of the Well
1 test on July 22, 1996.

AGI 15,792.005
October 11, 1996 6
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WATER LEVEL ELEVATIONS

Water level elevations of each of the monitoring stations and production wells on August
2, 1996 are shown on Figure 13. Water level elevations in Peterson Creek range from
26.11 feet above sea level upstream at Station C3 to 20.00 feet above sea level
downstream at Station C2. Local ground water elevations range from 13.14 feet at Well
2 to 12.69 feet at Station PD. Surface water elevations are about 10 feet higher than local
ground water elevations. The water level elevation at Station OW may be influenced by
leakage from the creek.

7
AGI 15,792.005
October 11, 1996

Stations OW and TW-P1 (Figures 1 o and 11) showed a muted response to both
precipitation and pumping. Water levels at these stations were declining prior to
precipitation on July 17, 1996. Water levels here rose more slowly than either the creek
or river, but more rapidly than ground water stations with deeper completions. The
change in water level at these station lags behind the precipitation events by about one
half day. These stations continued to rise as a result of the precipitation until Well 2
pumping began. They were almost immediately impacted by the pumping, showing
greater hydraulic connection with the pumping well than R1 or the surface water stations.

Figures 11 and 12 show hydrographs of ground water monitoring stations TW-P1 and
TW-P2 and Production Wells 1 and 2. The TW hydrograph shows water levels in TW-P1
were rising, while TW-P2 water levels continued to decline. TW-P2 showed about a one
day lag in response to precipitation. This hydrograph also shows less drawdown
response in TW-P1 than in TW-P2 as a result of pumping, indicating that TW-P2 is in
greater hydraulic connection with the pumping well than Pi. Production well water level
data prior to Well 2 testing are insufficient (due to well construction) to determine the lag
time between the heavy precipitation of July 17, 1996 and a corresponding water level
rise. However, the rise in the production well water levels is most likely equivalent to that
of TW-P2, as their completion intervals and lithology are similar. Water levels in
Production Wells 1 and respond promptly to each other's pumping.

Figure 8 is a semi-log plot of the cone of influence around Wells 1 and 2. Drawdown
measurements at each monitoring station were corrected to account for natural declines.
Drawdown measurements at the conclusion of the Well 1 test ranged from a maximum
of 4.16 feet in Pumping Well 1 to 0.18 feet at observation Station R1.

Drawdown measurements for the Well 2 test ranged from 3.38 feet at pumping Well 2 to
0.14 feet at observation Station R1. The amount of drawdown measured at each station
is not directly proportionate to its distance from the pumped well. TW-P1 showed less
drawdown than TW-P2 at an equal distance from the pumped well. Drawdown at Station
DW was greater than at either station PD or R1, both of which are closer to the pumped
well. This response illustrates variation in hydraulic connection. .,+val «±. (d»
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Water samples were collected from Production Wells 1 and 2, the Nehalem River, and
Peterson Creek for both field and laboratory analysis. Water samples were collected from
the Mohler Sand and Gravel Pond for field analysis only.

8
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Field Analysis

Field water quality data results are listed in Tables 1, 2, and 3, and the parameters
include iron, temperature, dissolved oxygen, turbidity, conductivity, and pH.

Field analysis showed both Wells 1 and 2 had similar concentrations of iron at 0.14 mg/L,
which is below the state·s Maximum Contaminant Level (MCL} of 0.3 mg/L. Samples for
field analysis of iron were taken at 1W-P1 and TW-P2 during their development on July
12, 1996. Iron concentrations of 0.44 mg/L and 1.41 mg/L, respectively, were measured.
These measurements appearto have been elevated by the suspended solids in the water
caused by short development periods and turbid water. Field analysis for samples taken
during testing of these water-bearing zones in 1994 showed concentrations of 0.06 mg/L
and 0.19 mg/L, respectively. Iron concentrations in samples collected from the Nehalem
River, Peterson Creek, and the Mohler Sand and Gravel Pond in 1994 showed
concentrations of 0.04, 0.11, 0.07 mg/L, respectively.

Temperatures remained constant at 50 degrees Fahrenheit in Wells 1 and 2 during
testing. Temperatures measured during development of TW-P1 and 1W-P2 were 54 and
58 degrees, respectively. These temperature are believed to be have been increased due
to the low pumping rates and the high ambient temperatures. Temperatures of surface
waters ranged from 54 degrees at Station C3 to 80 degrees at Station PD. Surface water
temperatures fluctuated during the testing period as a response to precipitation events
and changing ambient temperatures. In general, surface water temperatures were higher
than the ground water temperatures.

According to the available data, the ground water gradient is about 0.0008 ft/ft. The flow
direction is generally from the east to the west. There is also a slight north to south
ground water gradient of about 0.0002 ft/ft. Two water surface elevations taken about
1,100 feet apart on the Nehalem River suggest its gradient is about 0.00005 ft/ft or about
16 times less than the ground water gradient. River flow is also from the east to the west.

A preliminary Wellhead Protection Model was run using the ground water gradient
mentioned above and other aquifer characteristics described in this report. The model
indicated that the 1-year time of travel would extend to the east about 2,000 feet. This
model is not included in this report, because the data have not yet been qualified.
Additional data are required to validate the results. -r, 1.,. < ,,+ -1-..-(,._u 1 ,. ..J,r .,.
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~7 ,~ •a.,.., /" n r rv ~ C: ,_ V e
+rs, R-4 k«rt9.

WATER QUALITY

I'••I•a
ada
al
ad
d
I

1111

d,,
t



I•
Ill

ti
Ill
I

ad
ad
ad
d
I

ad
I

d
I

id
d

AGI
11HI90ALS

Dissolved oxygen concentrations were between about 2.0 and 4.0 mg/Lin Wells 1 and
2 and between about 4.0 and 10.0 mg/L in the surface waters. ln general, the ground
water seems to have less dissolved oxygen than the surface waters.

The turbidity of Well 1 and 2 water ranged between 0.39 and 0.08 NTU and generally
declined over the testing periods, as would be expected in a newly completed well.
Surface water turbidity measurements ranged from 0.56 to over 8.0 NTU. Creek and river
water turbidity fluctuated significantly due the precipitation events. High turbidity levels
of between 7.0 and 8.0 in the Mohler Sand and Gravel Pond are likely caused by the
presence of algae in the pond.

Conductivity measurements made at Wells 1 and 2 during testing fluctuated very little and
averaged about 85 uS/cm. Conductivity measurements in the Nehalem River were similar
to those in production wells but increased as water levels declined after the heavy
precipitation of July 17 and 18, 1996. Peterson Creek water conductivity levels were
lower than those in the production wells by about 15 uS/cm, and pond water conductivity
measurements of about 155 uS/cm were about 70 uS/cm higher.

Measurements of pH at Wells 1 and 2 fluctuated very little during testing and averaged
about 6.5. Surface water measurements of pH fluctuated between about 6.5 and 7.5.
These fluctuations appear to be associated with precipitation events. In general, pH of
the local surface and ground waters appear to be similar.

Laboratory Analysis

Samples for laboratory analysis were collected after pumping Wells 1 and 2 for 24 hours
at over 1,000 gpm. Analysis included bacteriological, 10 inorganic parameters, 14 metal
parameters, 21 regulated volatile organic contaminants, 20 unregulated volatile organic
contaminants, 39 synthetic organic compounds, and radionuclides. The same 10
inorganic and 14metal parameters were also run on samples collected from the Nehalem
River and Peterson Creek. Laboratory results for these parameters are included in the
Appendix.

Communication uncertainty resulted in exclusion of some important water quality
parameter analyses. These include the primary inorganic contaminants asbestos, copper,
and lead and many secondary inorganic contaminants and physical parameters.

Bacteriological Test Results

The bacteriological analysis conducted by Applied Science Laboratory of Netarts, Oregon
shows Wells 1 and 2 tested negative for coliform bacteria.

AGI 15,792.005
October 11, 1996 9

_I



AGI
1±222ES

HYDROGEOLOGY AND HYDRAULIC CONTINUITY

Volatile and Synthetic Organic Compound Test Results

The results of inorganic water quality analyses, conducted by Coffey Laboratories, Inc.,
showed no detected volatile or synthetic compounds in samples taken from Production
Wells 1 and 2.

Radionuclide Test Results

The analysis of radionuclides, conducted by Coffey Laboratories, Inc., showed the
reported gross alpha for both Wells 1 and 2 as 1.0 pCi/L, which is well below the state
MCL of 15.0 pCi/L.

10
AGI 15,792.005
October 11, 1996

Inorganic TestResults

The results of inorganic water quality analyses, conducted by Coffey Laboratories, Inc.,
showed all parameters measured were below the Maximum Contaminant Levels (MCL)
for drinking water. Nitrate levels of 1.2 mg/L at Wells 1 and 2 may be slightly elevated
above background levels, as demonstrated by the lower nitrate levels found in the
Nehalem River and Peterson Creek of 0.26 and 0.94 mg/L, respectively. The MCL for
nitrate in drinking water is 10 mg/L.

Lithology, water level response, water level gradients, and water chemistry suggest some
degree of hydraulic separation between surface waters and the Well 1 and 2 aquifer.

Lithology of wells drilled at this site show a confining layer of silty, clayey sands and
gravels overlies an intermediate water-bearing zone found between about 25 and 35 feet
bgs. This intermediate water-bearing zone is separated from the Well 1 and 2 aquifer
by a silty, clayey aquitard. Well A showed only the intermediate water-bearing zone. No
productive water-bearing materials exist between this intermediate aquifer and the
bedrock.

The 1994 test well showed water-bearing potential in the 25 to 35-foot zone and just
above bedrock at about 48 feet bgs. Well 1 showed clean, highly productive water
bearing sediments in the intermediate zone and between about 43 and 50 feet. Well 2
showed the intermediate water-bearing zone and highly productive water-bearing
sediments between 44 and 63 feet bgs. All four wells are located at a distance of less
than 150 feet from each other. The varying thicknesses of coarse, clean, water-bearing
materials at the various well sites indicate the presence of a cleaner, thicker subsurface
channel to the south and east. Lithology also shows bedrock shallows to the north.
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Water level responses to precipitation and pumping show that surface waters are not
directly connected to the Production Well 1 and 2 aquifer. Lag times for precipitation
impacts are progressively longer with depth, and drawdown impacts from pumping are
progressively greater with depth. Vertical recharge to the intermediate water-bearing
completion zone of TW-P1 (29 to 34 feet bgs) takes about one-half day. Recharge to the
deeper water-bearing zone of Wells 1 and 2 and TW-P2 (43 to 60 feet bgs) takes about
one day. This lag in response to precipitation is attributed to the silty, clayey sands and
gravels which overlie and separate these two zones. Station OW showed a greater
response to pumping than either R1 or PD, both of which are closer to the pumping well
than OW. TW-P1 showed less response to pumping than did TW-P2 at a similar distance
from the pumping well. These responses infer hydraulic connection though leakage.

Ground water gradients and flow directions imply that recharge to the Well 1 and 2
aquifer may be a combination of both vertical percolation from precipitation and
underflow from the Nehalem River. The ground water gradient is 16 times steeper than } ~::;.:
the river water gradient, indicating that the ground and river waters are not in direct .-i { 1- ,·,-,

hydraulic connection. 1, •J ,./.. •"'

Water quality also shows that the ground and surface waters are not in direct hydraulic
connection. Higher iron concentrations and conductivities and lower temperatures,
turbidity, and dissolved oxygen suggest that the water pumped from Wells 1 and 2 had
been in the ground for some period of time prior to being pumped during testing. Stable,
unchanging measurements of temperature and conductivity during testing imply th:J_
same. C

>tsp •to rye
vs«s c--yfuwt

Optimum yield is the maximum amount of water a well can safely produce. It is the
product of the long-term specific capacity and safe drawdown. Safe drawdown allows
for pump submergence requirements and seasonal and other natural water level
changes, including interference from other sources.

The screen manufacturer has determined through laboratory testing that if the screen
entrance velocity is equal to or less than 0.1 feet per second (fps), the following will result:

• Friction losses in the screen openings will be negligible.
• The rate of incrustation will be a minimum.
• The rate of corrosion will be a minimum.

The screens used in Wells 1 and 2 are 12-inch pipe size (12-inch inside diameter) with
0.100-inch slot size. This screen has a transmitting capacity of 58.8 gpm/ft of screen at
an entrance velocity of 0.1 fps.

OPTIMUM YIELD.

AGI 15,792.005
October 11, 1996 11
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PERMANENT EQUIPMENT RECOMMENDATIONS

Although both wells easily produced in excess of 1,000 gpm during testing, the additional
drawdown and lower specific capacity measured in Well 1 can be attributed to increased
friction losses caused by a higher entrance velocity through the screen.

12

Well 1 - 35 ft., Well 2-40 ft.

Well 1 - 500 gpm, Well 2- 1,000 gpm
A totalizing flow meter should be installed in the discharge line
of each well.

Should be included with valve to control discharge during
periodic testing.

Submersible or line shaft turbine

One check valve should be installed in the submersible pump
drop pipe. One flow-control valve should be installed in the
discharge line. One above-ground check valve should also
be installed.

AGI 15,792.005
October 11, 1996

T to open discharge:

Depth of intake:

Pump discharge rate:

Meter:

Well 1 Well 2

Screen length: 7 ft. 15 ft.

Transmitting capacity (0.1 fps): 412 gpm 882 gpm

Safe drawdown (s): 2.1 It. 3.3 ft.

Long-term specific capacity (SC): 240 gpm/ft. 300 gpm/ft.

Safe yield (s x SC): 500 gpm 1,000 gpm

Head Requirements

Well 1 Well 2

Lift: 16 ft. 17 ft.

Discharge: 500 gpm 1,000 gpm

Intake setting: 35 ft. 40 ft .

Type ofpump:

Valves:
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Sampling port:

Sounding tube:

AGI
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Should be a 3/4-inch hose bib located close to the wellhead.

A 1-inch plastic or steel tube should be set to the top of the
pump.
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OTHER RECOMMENDATIONS

• To obtain the best possible service from Wells 1 and 2, the City ofWheeler should
measure the static and pumpingwater levels at least once each month and record
the results for long-term hydrologic analysis .

• Nitrate levels should be checked quarterly, recorded, and plotted for future
reference.

CONCLUSIONS

• Wheeler Production Wells 1 and 2 are rated to produce 500 and 1,000 gpm,
respectively from a coarse gravel aquifer found between 43 and 63 feet bgs.

• Lithologic similarities of four wells drilled on the site indicate an intermediate water
bearing zone between 25 and 35 feet bgs. This water-bearingzone is hydraulically
separated from the deeper Well 1 and 2 aquifer (44 to 63 feet bgs) by a silty,
clayey sand and gravel aquitard.

• Lithologic differences of four wells drilled on this site indicate the probable
subsurface channel in which Wells 1 and 2 are completed is cleaner and thicker
to the south and east, and that bedrock shallows to the north.

• Water level responses to precipitation and pumping showthat surface waters are
not directly connected to the Well 1 and 2 aquifer. Leakage occurs between local
water-bearing units.

AGI 15,792.005
October 11, 1996 13

• Ground water gradients and flow directions imply that recharge to theWell 1 and
2 aquifer may be a combination of both vertical percolation from precipitation and
underflow from the Nehalem River. The groundwater gradient is 16 times steeper
than the river water gradient, indicating that the ground and river waters are not
in direct hydraulic connection.

• { Differences in water quality and stable, unchanging measurements of temperature
and conductivity during testing indicate the Well 1 and 2 aquifer is not in direct

( l hydraulic connection with surfacewaters.
~ f-ruv-cr "'" f-1.., '") 0 .i: rt...c_ .S<>>" I-•
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• Tested water quality parameters indicate good water quality. Nitrate levels of 1.2
mg/L may slightly exceed background levels but are well below the MCL of 10
mg/L. Untested primary inorganic parameters include asbestos, copper, and lead.

AGI 15,792.005
October 11, 1996 14
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Table 1
Well 2 Field Water Quality

Date Time Iron· Temperature Dissolved YSI Dissolved Turbitity Conductivity pH
(mg/L) (degrees F) Oxygen (mg/L) Oxygen(mg/L) NTU) (us/cm) ~ . ._ .. -

7/13/96 8:17 0.14 49.5 3.6 82
7/19/96 11:37 3.6 2.6
7/19/96 13.02 3.8 2.3
7/19/96 14:48 3.1 2.3
7/19/96 17:00 3.4 2.3
7/19/96 18.00 3.1 2.4
7/19/96 19:00 3.4 2.3
7/19/96 20.00 3 2.4
7/19/96 21:00 2.8 2.4
7/19/96 22:00 3.4 2.4
7/20/96 8:27 2.3
7/20/96 11.28 T -- 2.3
7/22/96 16:44 . I4< - 0.14 50 0.39 83.3 6.62
7/22/96 18.00 50 0.31 6.26
7/22/96 19:00 50 0.22 6.39
7/22/96 20:00 50 0.18 6.44
7/22/96 21:00 50 0.21 6.46
7/22/96 22:00 50 6.49
7/23/96 10:31 50 0.09 85.5 6.69
7/23/96 13:17 50 0.08 85.4 6.67
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Table 2
Well 2 FieldWater Quality

Date Time Iron Temperature Dissolved Turbility 1 Conductivity . pH '
(mg/L) (degrees F) Oxygen (mg/L) (NTU) (us/cm) ).'

7/17/96 12:17 0.14 49.5 3.6 86 6.73
7/19/96 12:24 0.14 50 3.6 0.15 92.3 6.63
7/19/96 14:15 50 3.8 0.15 86.2 6.48
7/19/96 16:00 50 3.1 0.17 84.7 6.46
7/19/96 17.00 so 3.4 0.1 84.7 6.67
7/19/96 18:00 50 3.1 0.19 84.8 6.55
7/19/96 19.00 50 3.4 0.12 84.8 6.61
7/19/96 20.00 50 3 0.12 84.9 6.52
7/19/96 21:00 50 2.8 0.1 85 6.51
7/19/96 22:00 50 3.4 0.1 85 6.5
7/19/96 23:00 85
7/20/96 0:00 85
7/20/96 2:00 85
7/20/96 3:00 85.1
7/20/96 4:00 85.1
7/20/96 5:00 85.2
7/20/96 6:.00 85.3
7/20/96 7:00 85.3
7/20/96 8:00 85.3
7/20/96 8:03 50 85.3
7/20/96 9:10 50 3.5 0.1 85.3 6.24
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TimeDale

I Table 3

•....-----r---..--~--.---...,..M-i....sc_e_1_1a_n_e_o_us_'F_ie.-ld_w_a_te_r_o_ua_1_ity-.-----.--------,r-----,
Location' Iron Temperature Diss6iv@" turotdlty conducttvlty pH

•
l-----+---~----1-.......:..(m....:g::.../L...:.)-+.....:· (:....cJ....:eg=--r_l=ie_s_F

0
..:.)-1-_o_,_~.:.:·Y9:..~....ii..:.:, (_ni~g/:......L.:._j-1-....:(:_N_T.....:U):....__-1-=-

1
....:(µ:_s.:....· /_cm.....:):_·---l-----l

7/12/96 13:35 , ly\l~P1 0.441 542 79.5

582 turbid 100.6

58 8.5 69.9 7.5

58 8.4 71.5 7.38

~1--7/-1-9/-96_...__1_0:-14_...__-i:::-:,:,;:-t~-,:=:=:-:=:·-r,,+-_------65---+-------4------1-5-2.-4---7-.1-5 --l

~1--7_/2_0/_9_6-+-_9_:4_G---+'-:·'....,::t"""
1
; ·__t""'tf""'';:'.,;.:;;:l;i4!:---+---6·_1 ------ir-------4--7_.3_1_..__1_3_8._2_--1-_s._s---1

l\ 7r2nos 12s3 pi] oo s.a6 1so.3 7.02

llll--77//_22_23//_99_66--i--12_:4_0~·.:..!t;:...:,(..:...:.::cc':,_,.33·:-·\-'·:;...:.j?,1-----1---5-9__-l- 88_.·68__-4--_1_._67__1-__7_2_.5__1-6-._93--I
10:43 .. . .. ,..'., .. ,: 60 0.58 72 6.78

ad:.. ·Lael5ael » •• • a

g/"pie]es]yIIIeyr
7/20/96 9.2o ,cs,] s4 9.8 0.99 73.2 748

-t--7/_23_/9_6-+-_11_:0_2-r:..=-'..i·.:;_·:.r-"--·o_,_·-"';, ..'-1-: 1 ao__+------+---a--+-__1s_7._7_+-_1._·13---i

[pis[if]es"eI1"11aI
• 7/20/96 9:54 ,\k:r:~r:--~i 62 7.8 3.66 87.2 7.12

I

I
JNoles:1.on measurements are l)elieved to be high due to suspended solids in sample.

2.Water temperalures may have been increased by high ambienl temperatures and low flow rates.
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Wheeler Well 1 Lithologic Log

Figure2
Date: 7r3196

Well 1 Completion

Sand, gry, silty

Sand, gry, loose, (flood deposits)

Sand and Grovel, med., silly

Sand, Grovel, Cobbles, 10-inch minus, brn, loose, semi-clean

Sand and Grovel, coarse, silty

Cobbles, Sand ond Grovel, 10-inch minus, brn., some silt

63

9

Basalt Bedrock, blue-gry, soft

59.5

Grovel, sandy, brn, 8-inch minus, pocked

Grovel, some sand, gry-brn, 6-inch minus, clean, loose

42.5
Sand, Grovel, Cobbles, brn-red, 8-inch minus, semi-tight

Grovel, some Sand, gry-brn, 6-inch minus, clean, loose

39

Sill, brn, gravelly

Sand ond Grovel, silty, brn., 5-inch minus, some cobbles
31 Grovel, some Sand, brn-red, coarse to fine, semi-loose
32.5

Sand, Grovel, Cobbles, brn-red, 10-inch minus, pocked
345

50

27
28

.................. 0,$°
+MM%.,................... 2

Grave!
Backfill

Tailpipe

Pea Gavel Pack
(-1/4" X 1/8")

100-slot
12-inch
Screen

16-inch Casing
Removed

12-inch Casing
and Screen

SCSSSand
Bentonite
Chips (-2 sacks)

50

43'

65

55

45

40

35

30

20

15

25

10
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Centra lizers

5 Neat Cement
surface Seal



Grovel, gry-blk, 8-inch minus. coarser. cleaner. W.B.

Gravel, Sand, somo Cobblee, gry-bm, 8-lnch minus

Sand. gry. loose. (flood deposits)

Grovel, coorne, ~ame Gill and sand, red-brn, B8-inch minus

Gravel. brn, silty

Sond, gry, silly

Gravel, gry-bm-red, w/silt brn

Sand and Grovel, med., silty

Sond and Gravel, la,, ,m

26

30

19

o,0.0,
-.o.-,o...o:
..o,'1(1.-.o:
•.o.-c,•,o.·,,o:.a.-.o.
·.o,'0.02

Wheeler Well 2 Lilhologic log

Centralizers

100-slot
12-inch
Screen

Neat Cerreot
surface Seal

16-inch casing
Rerroved

45

~ 12-inch casing
and Screen

N

3
~he~
1
35' Chips (-2 sacks)

_ Pea G-avel Pack
(~1/4" X 1/8')

5

50

45

3'.)

25

10

35

15

60 00
Tailpipe

I 63
64' 64

Bedrock

ffi

AGI Lee Engineering \Akll 2 Completion Figure 3wee,ggg2°'
Pn:ject#15,792.

ttONllQCI ES Eton.pngr Date:7/31196
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GRAVEL ANO CLAY, BRN

GRAVEL WITH SAND AND SILT, HARO, BRN

20

27
GRAVEL WITH SAND AND SILT, CLEANER, BRN

29 GRAVEL, BRN, W.B.30
GRAVEL WITH SAND AND SILT, BRN

31.5

GRAVEL, BRN-RED, W.8.

35

GRAVEL WITH CLAY LAYERS, BRN
38

GRAVEL, SOME SAND, CLEAN, W.8.
40

SAND AND GRAVEL, GRY, W.B.
43

GRAVEL AND CLAY, BRN
45

GRAVEL WITH SILT AND CLAY, GRY-BRN, W.8.
48

CEMENTED SAND AND SILT, GRY-BLUE, W.B.
50

LITHOLOGIC LOG
0

·,,3,3.,·,a,,3,,
.........a,,..........................
•,a._..,•• a.,,..........-.............................
·a,,3,a,
,,a._.. ......,

::: ::::::: :~ CEMENTED SAND, (WEATHERED BEDROCK?), W.ffi........................................................·,,4,............,, ,
3,,3,41............,................:.:: 3

·a,2..N
·,a,3,RN·,r,,......_..._,.,

OCRl3:N
0.020-INCH SLOTS

30'/oSJ.JOO
EENTo-rTE
croJrSEAL

34'
35'

27'

'2SJ

59.5
I SLCLG-l
'I· 61' TOTALDEPTHDRILLED

li.Ea 44'
]l 4s
SANDPACK

- I .f CSSPr1214.
hi

50

EENTO-!lE
CHIPSEAL

20'SCH.40PI.-C
FL.LS-lTifl;AD

:: ::: :::::: ::: : . 18'

........ _ .

j##"ssr
. .
, .., o-.o •·•·•- no • o' ,............. ~ .. ,.................. -~ - .. ,,..., .

5

0

10

3J

25

20

15

35

45

•L'.
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Test \J\A3II Dual Completion Figure4
Date: 7/3196
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Wheeler - Well A
Lithologic Log

Sand, silly, gry

Sand, silly, some grovel

Gravel, med. lo coarse

19 Cobbles, Grovel, Sand, 10-inch minus, silly, gry20

Cobbles, Grovel, Sand, 10-inch minus, semi-loose, gry
23

Cobbles, Grovel, Sand, 10-inch minus, semi-loose, brn
26 Silt, gravelly, soft, brn27

Cobbles, Grovel, Sand, 6-inch minus, clean, loose, gry-brn

33

Gravel, coarse, cemented, some sill, brn

As above, more silt

Sand and Grovel, coarse, cemented, tight, dirty, brn

Basalt, gry-blue, fractured
at 1

1 49

Well Abandoned
7/1/96
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Well A Lithologic Log Figure5
Date: 73196
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C2- Peterson Creek (Staff Gage)

C1 - Peterson Creek (Staff Gage)
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June 25, 1996 J
WATER

RESOURCES

DEPARTMENT

Steve Stadell
Westerberg Drilling, Inc.
36728 S. KropfRoad
Molalla,OR 97038

Dear Steve:
r

Please find enclosed a copy of the following approved special standard:

I. City ofWeeler (start card number 89999)

Ifyou have any questions concerning this letter, please contact me by phone at (541) 396-3121 x388,
by fax at (541) 3966233 or by letter at 290 N Central Street, Coquille. OR 97423.

07/30/96 12:00 TX/RX NO. 0488

%. ..

P.007 ■
..!.I

3Me±±.
Wc;ll Con.stroction Specialist

cc: Tracy Eichenlaub, Well Inspector



JH-18-96 TUE ◄11◄ WESTERBERG DRILLlHC IHC. 3030297314 P.02

Oregon Water Resources Department
J .

llEQUEST FOR WR1Tf£NAPPROVAL TO USE CONSTRUCTION METHODS NOT
INCLUDED INOREGONADMINISTRATIVE.RULES 690-200 THROUGH 690-240

Defore rcq~t ca11 be conside~d, lho foJJowins JllUSI be tln~wc:rcd. .Re..que,i., ,naJI be ,ubmlllcd to
the Well Construction Spc]alist, Water Resources Department. Requestsmay also be considered
by tho appropriate Regional Manager.

Date ofreq1.1¢sl:~.:1..l': 9'"t, . --····- .... .....WtUWl~.1Q.D1"1ln~, Inc.
36726 S. Ktopf Ra.

Bondi:d WeIJConslrucror (name, license andmailing address): -· .•. Mt>lcil/g,-OR· 97038.Sre rot ! Lr, ¢as ·--~·----·-----··-- ··-··--- -- ....,_ -·· -..... ---•- ..--······-
(l) Location ofWell; J/4 1/4 ofScionS..._, Township A_>/ ,

Junge 'lhl ·--~, __1[(/.141~:..l ,,_,. --·--·-····· ····------County.

---~-----·------------··-·--···· -·-·-- ., , _

------ .. -·---··--------· -_..,.__ .....- ··--·-··- -----·---···----•·"--'-·----

Tho proposcd construction methods that thc wcU conslnlctor believes will be adequate fot
thiswen (attach additional pai~s ifnccdtd)

-S<AMA!a Ek-ca.T?er. .el!sagos. -3

{6)

(5) Tho wiwual condillons which ncccssltatc tlus request _?:!0~_../.J__,:!~1.'4.r:l..J:LH-

8"1, a <.=!Ct He.T?Ht±.u!4n1_'auv Y2...

(2) ,·: Start Card Numbcr(s); $9 9~--·-··-----·---··-·-·------'- ----
(3).....NfUllC andAdLJtess ofLand Owner: ...kd..!t--.tl- -··wHc,J~..---·-·•·-_

'flo . ..aP;c 121 (.,v.llC~/g "A---------·----·----~--------

07/30/96 12:00 TX/RX NO. 0488 P.008 ■·



JUL-3-6 TUE IJ:a9 LIESTERRERG IRILLIIC II.. 5a3297514

~.
'Ga-I-96 TUE 4:15 ESTERBERG DRILLING IMC. 039297314

r>.o

=-.:...-~__:-==---==------=---=]
■P.009TX/RX N0.0488

w i l( /J,c.

07/30/96 12:00

Da.t~:__{Q}m~-r-:JF··-·-c·------~- ··- _•: . -- - - .
Approved by:_ J>.-~-········~~·-· Derutd by: ... ~ .. •. • . . . . . _

Rcmadc.s: ----- -------····---··--...- ··-. -~ .. - .•.. -· - ···-·· -·-· - .. --··· ,crtkit- •·H

For Water Resources Department Use Only

PLEASE NOTE:

( l) JIapproved, all ol~er phases ofweJJ conitrucfion uuut cumply l't'lth the approprlatt
a,andanb d~srribcd in OAR 690-200 throuph 690-240.

(l} If lt ahould be determined at 1ome fulurc date that tht we\l, due to lt, tonstructioq, ll
■Uowlnt erotlRdwarcrconfamloa(ion1 waltt> or loss of artesian pre.nu~, the
uod"n\ped ,ball return to the slte and rectlfy lhe problem.

(3) lhubal approvalw•• &ranted,•wrlttcn.requtat must be 1u\11nltted to Che Department
tilther wlth(Q thrct (JJ working day1 of the date ol verl,111 approvial or prior: to the
completion of the assoclatd well work, Fwilur to submlt s written request Ms

deacrlbedabove rnay vold rrlnr approval

I bav, read and 1aodcrstaod the above lnform1tlon. l further attest that tbt lafonoatlon
s,tovld11:d 11 accurate to the bed ofmy~owh:dee,

Bonded CoosCnu:tor s1,nat11re:~-!f':.._-~~--- .... ·-·--· -·· -·-· ...

. . .
(7) Diagram showing the perllncnt features orthe proposed well dcsigo and construction (attach

addillonal oage, ifneeded):

S,ct .-SA~ l' --4 .$ -JI G
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P.010

FIGURE 1
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TX/RX NO.0488
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SWL

SW'!..

Dads628-.96
pa1c

WWCNum\>ef 1487
D,ccc 7-29-96

1b

e IrCerdflatlnt
I 1cccf11 rc•~n1i~W1y ( llie ccxutructlon, allon11on. onhwlmmc:nt wor\:

performed~n '!tlJ VI~\ d1mn1 lho Cll!llllllcliond~IC, rcpoll.cd aboYG, All Work
perfoncd during this time li in compliance with Orega waucr rupply well
con11 rucllen ••.111> . Tiu, rcporl i1 t e \0 Ihabc.s l o{my inowldgco md belie(.

wwcNa»taSS
sized • D,7-29-96

Dcpll, al wl\ich w11erwu finl found --~-----------

(9) LOCATION Oft WELL by leg11l ducrlptlon:
Cou,uy TILLAMOOJL!~•i11,dc Lon1iwdo _
TOWlllhlP, 2N N or S R.an,c_9y S or W. WM.
ScctlM 5 l/4, 114
Tl,~ I.ct ·----"l.<ll Bloclc____ Subdiviuon_· _
Sin.ct Addrc11 o( WcU (or nc■rc,1 ■ddrc11) _

33p%%,$.4,9£,$.,3, P)II.EI.

(unbondcd)Wal.tr Well Consfrudor Cerunc.11lon:
l eertify tl 111 tl,e worlc l pcnonncd <lo\ I.ht CO!l llrUd.lM, allel'lllon Of' ab&ndonmem

or 1hhwell ii . 0 1upplywell COllllrudl.on11&nd1fll,.
M•~riab Jr$ll\lc; IO th;bc:nofmy lr.nowkd1c
Ind be

(JI) WATER llE~RI G ZONE :

(IO) STA ICATER LEVE :
J 4 1'1. bel ow l■nd ,u,r.ce.

A1ted1n prtflVIO l\,, ~r ■qu•iv inc;lt.

(ll) WELLLOG:
Grou11d Bltv1L1011 ~-------------

Liner

□a
D
D
D

97142Zip

Wcldod Treaded

D 0
D D
0 0
D D
D D
D D

[lriio
IK}Dlhc<Ml)ijICIPA.l. •

M11erhl _

MBtcri■l _
Tell@le.,..

Si ofgrave)

ir/rccanJh.ion)B:JAbonJonmcnt

Well Number LQ(]_A

OR

SEAL

l:(HRRT,ER
YPEOFWORK

OWNER:
c CITY GE wn EBJ ,ER
"'" P o nox 1 zz

ST!.TE OFOREGON WELL ' D II
WATER SUPPLYWELL REPORT ' • . ----aqui rRs 3i769 (START CARD)N89997-
1n1tn,cllon1 for corn h!ln 1ht.. re orl ire on lht lut • tor 11,11 rorm.

pl /or aw / iorr o ea¢ow er/a»rwop »ea.

(6) CASING/LINER;

_ pccW C.omtn>eli.-. 1ppro,,1.IQYc1CXJt,io D<,plh ofeo,..,plclcd Well _Q__n.

all2" mar
~PROPOSED USE;-□Pornc,uc QChnrnunhy Qlndu11rial

TI,,;nnol . Oli\l•~ Livca101;I<

flowing
0Ar1ai■11

1 \'iclduVmln Dr■wdo,.n l>rill ,km11 Time

•-----4-----l-------l---n-r._
1 Tunp<:ra\ur,; ol wau:r Ocplh Ancai•n Rowfound _
I Wu • water ana)y1h done? 0 Ye, By wholn _
~OiJ 11ny 1lt11& oon11in w1tc1 not auitablcfor inlc:Jldcd u1c7 0 Too Unlc-□S,hy QMud<iy QOdor QColo,cd Qoi11cr _

Dph af itatu:

] (8) WELLTESTS: Minimum le&llnc time l& 1 hour

~ Orwnr Olltilc, □Air

61plo1ivc1u1cd QYe,. XJNo 'Iype Amount _

- 110l..E

/•d} [min osifiTo mo ms
Howwn1ulplac~d; Mclliod DA 0B nc 0D on
D 011iet _

-B•cklUl place,! from f\. 1o I\.
~Grovel placed Cran ft. to (1.

07/30/96 12:00 TX/RX NO.0488 P.002 ■



SWL

■

Dato

0.IO _

Datt

P.003

EnimdFlow c

---.... -··~~••n-11

To

(STARTCARD)Mg997

51::139.297:5.1 ,,

TX/RX NO.0488

.INC.

From

:Slu,cd

dorCcrll0catlon:
accp rporibllity fr hecoitruclon, alteration, orbandounenl auk

pcr101Tncd QI\ lhla wdl duMc Ille COC\llt\lCIJon d•tcl ttponcd abc,vc. A1J worll
per(orned during his time ii in compliance with Orn waler upply well
con,1rucuon ct ud,, TIil, n:port l• lo the bc'1 o{my lcnowlc-dgo~bcl.id'.

wWCNater f6BB.

S11tdAdilrcu ol"WcU (ornu1c•I 1dd,~.11) _

..12095 FOSS RD. , WHRp'.LER, OR

(unbondd)Water Well Constructor Crtlflc»(kon:
Icenify that the work l performed on 1hr. con1\tuctl0C1, •ltenlion, or 1bondonrncn

of thin well in in compliancewithOrego w9er tupply wellcouuctn and+dz.
Maicn•ls uwl and Inf alio, n:poncd vc arc truc to thebent ofmylu,a,-,lodJc
and belle( .

(ll) WELLLOG1
Oro.,.11d Ulcv.Llon---------------

Date n■ned 6-18-96 Compleiod 6-2Q 96

Dcph at which w11cr wu Cine fow,d _

Miterisl Prom To SWL
ROCK GREY RT.HR FR AM"ltl117fl ,. ,. (l

. SOFT ,.n I'\

(11) WATER llEAIUNG Z.ONES1

(a) STTIC WATER LEVEL
-f.below land rurice.
Aaimpure. lb pet square inch

"'""D
D
□D
D

WELL I.D.#

07/30/96 12:00

Flowin
0Arlc,ian

Qlni,,tlon
1goo«, MUNICIPAL

QAir

Well Number ½,jt. \\ {). (9) LOCATION OFWELL by lci•l ducrlpllon:
Coun1y .l'.ILLAM{lQI_La1iuulc · Longitude
Town»bin_ 2A Nor8Re. Q er W.WM.

S1.&te Zi 47 Scal011 1/4, Jµ
1b Loi . Lat Block___ Subdivision _

TLIE" .1 J : ,a.,

QDailcr

Dlamet«r frO!II 1', Gug t«el rlutle Wddcd nn:aOt4

D D 0 0
D 0 0 D
D D 0 0
D D D D
0 D D D
D D 0 □

NER:
R

,fLii.. - 30-96

STATE OF OREGON
ATER SUPPLYWELLREPORT
(u rqulrwd by OIUSl7.76S)

n1lrucllon• rorcom htln 1h11" ort arc an the lul • e ufthlfor.

Yl•ld ..I/min o,.....io...n Drlll stem at Tlmt.
\ hr.

) rno'i>osEO usEi
[couwniy [Judas«it

nest DQnyycio [Luvuot

SpecialConwrveiion approval []Yes[]No Dcph of completedl_
E.Afll01ivc1 u,al QYc1 QNo 'IYJ'4 Amount _

HOLE S£AL

(S) 0011.E. HOLE CONSTRUCTJON:

{6) CASING/LINER, re=-:----:

llowwuu:.alphctd: Mclhod QA QO QC QD QB

D Olhcr------------~-----
lhti.liU placed from __ (1. to__ !l. Ma1eri1I _
Ouvcl phccd froU1 h. \0 fl. Siu of travel

lcmpcnlurc of Wiler D~r•li Artc,iun flow fot1nd --=----
Wu I Wille.( 1naly1h dot,c? 0 Ye, Sywhom _
Did uyru conunwar no suitable fay innded use? []Tooliule
QS•h)' Qllluddy O0dor OColorcd 00ihcr _
Depth of rurata:

(8) WELLTESTS: Minimum tesllng llrne lat hour

fiNcwWtllOOcepcnin1 0Altuallon (rcp,1ir/recondiLi011) Abandonrucn1
DRILLMETHOD:

. ~ Fin.alloculon of 1hot(1}
~ (i) PrRFORATlONS/SCREt-;Ns:

QPcrfor•lions Mc1hud --------------0 Scrc.c:,u Type M•tcrlol _

:1.~ !""-'" I .,.~..· 1 T•,1:•·



SWL

1467

Z-24-26. :

IDalc 7-29-96

DalJ
lnJ.c

(STARTCARD)N_8992

T.x Loi , Lol Dlock _

(unbonded)WterWell Constructor Certifention:'·-. ' ·. ·'
Icenlfy that thwork I perforned on the conunuio, lnioa, or abandonmcl

or lhi•,well iscony lance with Oregon Wiler tupply w~ll COOSINCl!OI\ IUJ\d1rd1.
Ma10n•huJcd 1 1 on•llon 1cportcd WI •re true co babanofmykno,,•Jed1t
ind belief. · ·

ml ) Wal o rCcrllnoollon 1 · ' :
I wtc~~pondbW1y .Ii I.he CQn■1J11ctlOC1,a/lciotion O(tluitdCIQfT1 CIII >1otlr

pc!(onnw on lhu wdl durina I.In: CQ\tltllc:tiQII duct rcponei1 ,i-,e.. ·AiJwonc
ocrformc,t1 durina lhl, dmo I, Jn axnpli.anuwllh ORl.lon wa1or ,uppl y wi:11

rten«4 6_21.96 csrceled Z_-24--Qg

611~1AJd,.,., ofWoll (or 11oarc1I•clcln.u) _

?2095 FOSS-.lill.,, WHRBLRR. OR

(ll) WELL \..00:
Ground C!levalion --------------

Ocrth al whlr:/1 w•lu wu lifll fa1H1d _z.. _

Prom io Erimed FlowRitg SWL
() 1 l't 1"i

-

16 93 ,;(1 1

42 5 c,;(l KO I.&
..

-

(II) WATER t.mARlNG ZONES:

(10) STATICWATER LEVEL:
14 I'\ . !>&low l•~d •urface.
Att '1ian pre1111ro O lb. per squire Inch.

(9) LOCATION OFWELL by legal desrlptlon!
county 'T'ILLA}QQK 1fwd1oiwd.-
Town,hlP. 2N N or S R..ngo 9W 8 or W. WM.
Soti1lon 5 1/4, l/<(

Subcllvhion _

J

0
0
0
D
D
□

24
I hr.

Flowing
CJArkaian

ox
n
D
□
D
0

D
D
0
0
D
D

Mn«ii» SAD. &. BEN
Site or ,,_vol ,P. •

DRAIN R

WcUNumbcr_..::;l____:c.-_

I
tI
0
D
O
D

0Alr
IJ,111 '""' ,r

12 +3 _ltl_ ,250
12 50 55

u P Q · MX 177
. WHEKJ.ER Stile QR Zip OJ) 117?

R'IC
, 0 Aherulon (icl"lr(rccootlftlon)Ol\ban1hnun-.,11

Olher

, owiER;
C11'Y OF \/HEELER

STATE OFOREGON
WATERSUPPLY WELL REPORT WELL \, D. H l..Ol 9D6

. (u~llhod by OllS jJ7.761)
lo Ndlo"'roe= letln lhl1 orl arc on th lan eof 1h11(nrn\.

Tc:mpcratun:: of water gg .·Depthnelmn Flow llc;nmd _
_W••·• waler ,..;.iy•!• done? ,0 Ye■ Dywhom A.GI TRCJINOI.OGIF:$
Did any 1~ma_eonlaiii '!'~ ni>l :ull.ablo Cor ln1onclcd usc:1 '.0 iuo lilllo

(S) DO E IIOLE CONSTR
r-eiConurvcis ·po [Ye[jBo Depth ofComplcdWell _63_P

I!,plodvc,u,ed OYci .fjNo 'fy~---- Amo11n1 _
HOU: SF.AL

4) PROPOSED USE:..:, .
QDomc,Lic QCocrimunity Qlrrigali\)Ol

Themul Olnjeclion

] Iowa« isl plea: Melo4 [A []

D Otho,-------------------Cl.aii t@ 33.5.»_35.
"ea,a.it«,35 1s55
j (6) CASING/LINER: 55 63

blurter Fom n Gge Steel

~ STATf OF OREGON ·
WATERSUPPLYWELLREPORT WELL 1.0. If 1.01906

(u rquired byOlts$37.76$)
Ir11ilrucllon1 ror com I In thl1 re orl •r• on thelari • • ar lhlr rOflTI,

- {STARTCARD)t•89998
n1dtt.Jl:'D. C9l LOCATION OF'WEL[, by legal descrlptlon:

07/30/96 12:00 TX/RX NO.0488 P.0]0 ■



Date: _

DalG

..

(unbohded} Waler\\!ell ConalrUC10rCtnlnoll<111I
I ci:1tl(y 1.lu1 the-11/0 rl< J pcrl'otrncd Ort the con,1,vc!Jori, .a.lle,ation, o.r.1bandoatteJIJ

of this wcU is in OQ<nplianccwhh 0101011 ai.:r ■uppl)'well con11:r11ctlD111 ala.nclmh.
M11erit.l1 u1c,ll anll I umutior, eeport bov,: •rt \,uelOlho bc.1 o!my ',.now\adgo
1nd belief,

1 ac~.[ll n>apcnsibilll lot lho cor11uucL1ar1, alltnliOfl,or bandomeni wor
pcr(onnc:don 11111 wdl urin& the CXJll&INCllondlla n:ponc:d abovo.. All wod:
rcrformcd durlnr 1.hh tlmc I• In complwrco ,..1,1,Orqo0 wile.- •"PIUY woll
con»ruction ttndy t«. Ttj x report iitrue he best ofmy knowledge adbelief.

WCNL1<J1bar.._.6....AA,u_ _
"' Oa!.c

Dale 1!a1\cd G 2 J 96 C-omp).cl.cd 7 24-96

(ll) WELL LOG:
around Blcv1l!CX1 --------------

Ix(llh ■t whic¼r wilt! wu fiul foUnd _

(10) STATIC \YATER LEVEL:
____fl, below land ,urf1ca.
rcaian prsur lb. per mquare inch.

(:[!!In To 1l1ti11111td FlowRite SWL

{11) W.>,TER DEARING ZONES1

M11trbl Prom To SWl.

,.GRAJr'.EI, GREY 611 MIN[IS (LEIN ,.') C:

. q(MR QA[ .C:fl

..GRAYEL_B" MlNllO. '\\\HI c:amw <:.n

i...J!Ar..KRn CJ.

<:!Tf 'I' UDf\\lt:l._GJl AVRT.V t:.J. C:,I!

24VII IN SILTY 6!! MINUS K6 t;Q i:;
I

mm DQCK BI.UR r.TmV cnm- !'f'I C

no(WDtJ Lit.' .l'T'tlt;'l)J.!n ,::.';1

\.AltHLLJ a 11,I,0llV~11•"••.... • .,.. •

Town»hip _ZlL Nor$Re_9 or W.WM
$seal. 5_ 1/4,...,... 1/4

) To U>t , Lee. Block Sul>Ji.-1.<""1 _

SuctL Add,~u ofWell (ornu.....\ 1.l\dn-.11) ------------

22095 FOSS. RD., WHEELER. DR

Liner

□0
D
□0

on

tl\l

hr.

QD

Calng

□
D
D
D
D

Flowi.nc
[r««imn

□ Tuuli1llc

\Ytldc,11 'threaded

0 □
0 D
D D
D 0
D D
D D

oc

D
D
D
0
D
0

Matcriol _
Siu: of gravel

J

Drll ·ml

QAir

QA

Drwdown

QBallu

C CITY OF I.IHEEI Ffl

Wu I waler analy,ll do!u:7
Did ■ny •ll•llrwnult\w.i.er not ,uh1bh:.fur inlf!ndcd u1c?
QSahy QMuddy QOdor QC0l0n-.ll Q0\1~ _

lxplh o( 1Lr11<1:

·:;& jlHJSELBR s1.1,c: OP Zie QZJ 4Z
TYPE OFWOllK
Newkl[Depung [Alen&ion (rep»silediio)[}Abandonment
D.Rll.LMETHOD:
P..oury Ai, QRo1.at1 M1>d flCa.bL. QA.le,«
]0Mr
PROPOSED USEI
Domenic [JCammuniy D0dun0is! []Irimio. -□TI1enn,.l lnjcctiO<I Livc:,;lock Otl1er • -·-•-·-- .

'\ ( ) noRE HOLE ONSTltUCTION:
..,,peci,J Conuruclion apprc,v•I O Yo,0 Na Ikplh ofCornploic:cl WeU __ II.

"%,soa DJY» [Jo rs.owe
}{OLE 6£AL

~-l•-m-•l_tr-l--tl--""'---11-~--l--M-•l_•rl_•_I-f-F-t1-1r•-I--To--ll-S-•-cl11_°'_~_"_.i.__

~ (°IC,f1'11l,al .A i:=Jl)l!Trn1>V_U/ATl.ll llRC:OIJRC:P_C:nP.PARTMliNT SECONOCOPY-CONSTRUCTOR

t!

Cuing· ---J--1 0
·---+-----4-____:1---I D

l ----+--t--t----10
---1------4--+-----l D

Llnu: D

l~ fuul lo<:1Llonol1hoc;(1} O
. '· (7) Plm.FORATiONS/SCREENSt
- QPu!oo1lom · Mcll,ucl
lily [Jscrn Type Mr»!

I 11"1"4 'ftl,JrlP,

-.2E,
• (8) WELLTESTS: Minimum t"tlng llmt. h 1 hour-a 2z.
-T=ea••~"••"---- Dcptl1Anc:si~n flow f1N11d _0 Ye, By whum. _

Howw•twl phoe.d:

Q Oil1<:t-----------------
D1d;/ill plar.cd from ft, 10 n.
-Oravel placed f,orn= I\. ll>= n.
~(6) CASING/LINER:

bl•mtl<r l',-i To Carra• S lul

07/30/96 12:00 TX/RX NO. 0488 P.010 ■



p - J J

:r

•. ,....
'r I '-•

AiTscioLoci
,:·

..... .·... ,. ,.. .
± ".+,. ,PAX. 2068588007

·. Sqnd, gry, 11/ty

Sqnd ond Grovel, coonc, .$lily

.. '
Cobbl@», Sand and Gravel, .AO-inch

; •:, o I •• • • \

..~. ·... ~•. \,\bll ') f"1't'nl'\lo+lnn h,,. .,.f,..,..

... ·,,
.S-.A.~ :JJ -S' .. -:,

a'sga.
I

;"°-..
:·••
•

07/30/96. 1:2:00 TX/RX NO.0488 ■



STAT8 OF OREGON .
ATERSUPPLYWELL REPORT
(u n,qllinJ by ORS H7.76.5)

'nlftuc11on1 for com,il In lhb re url arc on lhc la11

WELL 1.0. #
a eof lhlr rorm,

L01907
(START CARD) w_9OOOO.

SW\.

D•<e 7 28-96
D»ttAreminpr+ture lb, per square inch.

(11) WELLLOG:
Oround I!lcv11loo _

Dc:pth a1 whkh wllcr wu fi,u fowid !,L.. _

(JJ) WATllR DE,'\Rl'NG ZONES;

(10) STATIC WATER \.,EVEL1
14 fl. l,olowbnd 1urf1CC,

(9) LOCATIONOFWELLby legal descripuon:
Counly TILLAMOOK l..ui1udc Lon1lrude _

To1omshlr. 2H }l or S lunao 4Y l\ °' W. WM.
Section 5 1/4'-------- I/◄
1'0 l..ol lM Illac:k Sul,Jlvluora _

S11~cll,dt!rcu o/WcU (or ncarc11 1dJiu1) _

22095 FOSS RD., WHEELER OR
QAugcr

WcU Number__..#...::2..._ _

ox 177

) DOREHOU. CONSTRUCTION:
'pcciu Comln><:11,on •pprovuOYoclJJNo DcpiJ, orCc,nplo1cd Well {23_f1.
l!xplosi~, u1cd OYe, oc:Jl'lo lypc Amo11n1 _

HOLE SEAL

OWNER:
,,me CI'l'Y OF WHEELER

' 'T') l'I\0P0SED US£1
I QCommunily Qindu11rial 0IrrigaCion

Thc.rJl\'1 Q1.ajc.ct.ion QUvo:Jlock )Q)01her

TYr£0PWORK
Newwe [D«paint []Alenuo trpitecodiuio) [) Abandonment

(3) DRILLMETHOD:
~RotaryAir QRouryMud :(lC.ble

""ye%

J 487
D•~ 7-29-96

\io tlot Ctr\lno\\01u
J. iiccepc re1ponslbill1y I ll,c oaruln,clicin. 1ltcratlOC\,.°'&b&tl~work

pcnormr,d on lhiiYitll durina 1heCQl,tnie1lon dales rcponcd 1bove. Allwort
performed during this um ii in compliancewith Oregon weir supply well
COnlll\lCllon II •rd1. Thi, report l.t 10 lhebcs1olniy 1:.,,o.,..Jcdaa Jatl1bcliot,

WWCNuber £6BB8
De 7.-20--06

(unbondrd) WaterWell Conslrutor Crlflcatlon:
I cenifyht thework I performed on lltt c:on1tn>cll01'1, lhcnuon, or abandormcnl

of thiswcll 11 In compUIJ!ce withOroaon waler ,upplywell c:ocntruc;lion 11&nd1nh.
M•lc.n.J, u,cJ onJ 11fon Lion reponcd_bovc ars tru¢ to !ho booL oC my~,.,fcJlac
and l,cliof.

Ow: 1111,cJ =1-l-96 Complelcd z-2s 96

Tl,rud1d

D
0
0
D
D
0

me

F1owins
[Ar«rs

«tdat

rn
00(
D
D
0
□

l'lu lk

D
□□
D
□
0

QAir
DrIll stem at

QUailcr(]Jlwnp
I Id •I/ In

(8) WELLTESTSr Mlnlmum ttatlng llme Is 1 hour

l hr.

24. HOUR._
----'----=---r--L-~-<--
Tcmpe,oiun, o{ wl<lot $,l'l Depth Anc,ian l'low Fo.>n<I _

~

Wot• we1ertnalysis dor,c7 0 '101 Uywl1om

Oid ony 1ll&la CQfltain w11crn<M 1uil1blc Cur i,,lcndcduse? O Too IJ11lo
' QS1l1y □Muddy Q0dor □Colored O0ihcr _

( _Dph ofrats:

¢ 

07/30/96 12:00 TX/IlX NO.0488 P.004 ■



r>.

STATE OFOREGON ·
ATER SUPPLYWELLREPORT
(u rr,quin,Jby ORS 137.765)

lntlnscllona for cvm lrfln lhJ1 re orl arc on 11,c tul

WELL I.D.# 1.o19o7
(5TART CARD)M.90000-

me ofhb for,

D.■~__... _

D»tE

OR

_____ ll. below land .urfaco.

i\rt~iui preuuro lb.ptf ,quaie Inch.

(ll) WELLLOGI
Ground Elcvarlon ---------------

Ocplh 11 wlJcb w11cr WII (l,n fow,d _

Material Pl'Offl To SWL

ROCK [pp yp4Py1pp2p n1, 1

. IWF.V ?

~~-

r-ro.n To Rrumatcd flaw I\.alO SWL

al5 WAIR WRINGZONES:

(10) sATfcW~'TER LEVEL:

(9) LOCATlON OFWELLby \eaaldt11erlpU011:
Coun1y '(D,I.AMOOK J.alhudo 1.a>1h&1do _

To-wn•hlP. 2N ~ 01 S Rart~o 4W B Df W. WM.
S;ctl.on 5 I/◄ 1/4
T•• Lot Lot Bloclc Subdiv!,lor, _

s1,u1Addrco1 ol'WoD (ornt.atcJI 1ddrc11) -- _-2.ffi FOSS RD. ,,='1ID.mLER

Unu
D
□□□D

c..,.,
D
D
□D
D

Plnllc Wd,l.d 'rbnadrd

0 D D
□ D 0
0 0 0
D D 0
D Cl 0
0 D D

[Jura+loo
JJIO1hcr

Well Number _

[Perforation»
[]sere»

OWNER:
CITY

0Co1111nunhy Qlmhulri•l
Tho,nn•I O uljeclion OUvulock

Mcthou _

Type Material



) BORE llOLECONSTRUCTfON:

7) PERFORATJONS SCREENS;

~) PROPOSED \JSE,

Spcciol Cc... ■INclic:,n •pf"'O"alQYc•IllNo Dcplh ofCon,rlotcd Well Ji3_C\.
aitplo,ivcs un,d OY~ IX)t{o 'fypc Amount

!I'll,, HOLE SEAL

=Ito»vs alleas Mahe [JA [ [IC [JD [
ilillffl] Other _
~backfillplaced from I\. 10 [\, Ma101lal _

~

' On~clpbced from -- f1. to-- n. Siu of 1r1vcl :::,

TVPEOFWOR.K
, NewWell ODecpaung OAhcr1Lion (rt~ir/r=onJi1lon)0 Abo.ndunni11nt
l a) DRILLMETHOD:
.ai)Rol>.ry Air Qnoury Mud I]Cablayo»s«

umbet l 487
D» Z-29--96

(unbllf!dcd) WaluWl'.11 Con11ruclor Ccr11n~lon1
I aorliCy th■l lhe wo.rlc I performed c;,n ll,c coiutrucllon, ahcn1ion, or abandoanait

or1hi1well It In cpmplbn wllh Otogon walet Pllf'PlY~ell cauwclion 11anchnh.
/1.f■lcrilll• uacd 1n · ' o •1lot1 to cd ilia arc INCo thebet ofiny ltnowkdge
111d beUcI.

mowing
QArtuian

i 1 ~ Yield gal/min Dr■ ..M"'" Drlll •l•rn •I 1lm1

f'd--+-------4-----1~1 hr.

Tcmpa~w,tc{ -..aler Ocplh A1\l,slll\ !-'\ow T'aund _

Wu a wa1c.r •naly•i• iluno? 0 Ycl By whom
Did v,rnnla contwi wa'l<:7 no4 ,uiLlhl~ for inlcndc:d u,c? 0 Too linlo
OS•hy □Muddy □Odor □Colored oo,h"' -------

1 Depth ol 11ra1u

1jL••n••" • • ~•-~•" "'•~•• •••~"""°" n•--U••~

~(6) WELL'rE6TS1 Mlnlm11m leallnl} Ume 1£ t hour

p..::! 0Puinp QUailu QA..ir

07/30/96 12: 00 TX/RX N©.0488 P-.005 ■



JUL-30-9& TUE JJ;0& WESTERDERG nRJLLING INC_ 5038297~14 r>a

or Tu.'10111uruberof well l~ti~Oll!.--------------
3. ATTACH MAl'WJTH LOCATION In!£NTIFI£D. Map..01.oducle
approdmeU tcaltalld north arrow.

Start Card #B9999
(6) LOCATION OJl'WELLl\yleg~d1tSCrlpUon
wenu to-ntion: Cauay._TILLAMOOK
Tuwn,hlJ1 2N (Nor S)Rl.l'lgc 9W <BW) Slo_5-
.l/4of 1,, oflove eetlo.

2. Elther Sr t ddrrxs of well loc•uon _
22095 FOSS RD.• WHEELER, OR

I WATER LEVEL:
_.......__ Pl lx:luw laod aun&.CC. Da11:_7,._-_1=-l=--_9.:..6=-------
Arlc;eian l'n:s1urc ll.,l(q, In. P~---------

well

97147

0 AltcnUon (ker-irlR«:ondition) •
0 D«penini O Ablndonmcni

0 N~ l'Onsl.nl C1ion
0, Co11vc11ion •

S'tATEOF OREGON
NlTORING WELL REPORT
ulrcd br OP.8 SJ7.7~ & OAJl 690-2-40-09S)

TYPEOFWORK

~DlUlllNGMETHOD
~ O RowyAlr O RcwryMud !XC1blc

0 tt.>Uow StemAuger O Olhct _

Oround elcvall.on _

7-8-96 Camplcim 7-J J 96

Material from 1b SWL
~UJI' A 'T"l'Ar.J.IRn - r np

--LllHOLOGY-...&....lre T .1 I I 'lf''f'Tf\U'

~

t'l'Om Io l!st.l'IOW Kata ,'fWI.,

(9)WELLLOG:

(8) WATER 11,(U,RlNO ZONES:
Dq,t.11 !I whichWIier WH finl round SEE A'.ITACIIED

In.

□.0

Doplh 11rco1nplctcd wcu-22.....1.__l'l.

~-F.t---Water-tl&hl cover
. Sllrfacc nu1h vault

y-[{ Locking cap

-fhszarbark]Cuds
tf l11111cter_-=2__ l11.
r.u~tcthl _

welded Thdcd Glued

□
Llnu
tliumctct _
materhl _
v,\;ldod 11Ull~ik4 Cl,.ed

□ □ D
[911/E9±$]- Well sol:

MatcrW------
mt0up£
Grout w~iahl _

~~lt!Jl!II~~--Bor.:IJOlc diameter
In.----

Dcntnnllc P'S DI ltUI :I n. thick
Screen
mftltrial _
interval(s):
Prom Tt, _
From To. _

Slot du In.
l11lu:r l'""k:
M•U,tlal _
Sfzo in.

•. DORE JlOJ,E CONSTRUCTION
-~- Ye, No

SpeciAl St:anwuds ll 0
s,,,errLandurface

[r
._11.

J Seala"
ail
¢
I

0 Air O Plowlni/\J1t:$llln
renneabllicy Yleld OPM
ConduclivilY. l'H _
11:mpc.r,<I~ ofWIier 4 9 °F/C Depth IU'lui■n now round n.
Wu wal;f'~y,i, donc?}1X] ~ 0 No

Bywliom7 AGT TECHtroT.OOIES
Dcplh or 11nta IDbe &11alyz.c:d. Prom fl. 10 f\.
Rtll\llrlc,:. _

07/30/96 12:00 TX/RX N0.0488 I?. 006 ■
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REMARKS: _

THESE ARE TRANSMITTED AS CHECKED ABOVE: ·

FOR APPROVAL ~OR YOUR USE __ FOR REVIEW AND COMMENT

TRANSMITTAL LETTER

=ft (09

__ AS REQUESTED

__ RETURNED FOR CORRECTIONS

__ PRINTS PLANS
SHOP DRAWINGS __ SPECIFICATIONS
.CHANGE ORD~fl TT COPY °!LETTER
o1HER_(orlya(-earth.

COPIES DATE SET NO. DESCRIPTION

APPROVED AS SUBMITTED

APPROVED AS NOTED

THE FOLLOWING:

oderSao<Tiuti-(thhalet2 well.
PROJECT NO:/l10
GENTLEMEN:

WE ARE SENDING YOU --===-ATTACHED
__ UNDER SEPARATE COVER VIA _

SUBJECT:

TO:

ATE:6/13/fe
46T

LEE ENGINEERING, INC.

ATTENTION:

COPY TO: _ SIGNED r-J;";~ ci{.u.._

] 1300 JOHN ADAMS STREET • OREGON CITY, OREGON 97045 • PH. 503-655-1342 • FAX 503-655-1360



Sample Information

16:51 No.023 P.02

Collection Collection
Date Tino

07/23/96 NP

Sincerely,

/o,Aue
Rona A. Klueh
Technical Director

Hug 1.5 '9b

Report Date: August 13, 1996
Job Number: 960724U

PWSID: None Provided
PO Number: None Provided
Project No: LEI Project No. 1569.10

Project Name: Wheeler Test Wells

Malri:t

Drinking Yater

F. Duane Lee, P.E.
Lee Engineering Inc.
1300 John Adams St
Oregon City, OR 97045

"' 960124U•l Well No. I

~Analytical results are on the following page(s).

I I ·
era

! Laboratory
Sample ID Field Identification

The data submitted in this report is for the sole and exclusive use of the above-named client. All samples

•
associated with the work order will be retained a maximum of 15 days from the report date or until the
maximum holding time expires. All results pertain only to samples submitted.

•Thank you for allowing Coffey Laboratories to be of service to you. If you have questions or need further
assistance, please do not hesitate lo call our Customer Services Department.

lllll(lRAK1atcl

Coffey Laboratories. Inc.
12423 N.P. Whiulcr Way • Porlnd, OR • 97230 • (503) 254-1794 • FAX (503) 254-1452 ·



•• at ± ts•

Lee Engineering Inc.

Source ID: None provided
Sampled At Well No. 1

Date Collected: 07/23/96
Date Received: 07/24/96

Sample Composition: None provided
Lab Sample ID: 960724U-l

tug I) 0 1.9¢ Hu.UZ F.Uy

Analytical Data

Job Number: 960724V
PWSJD: None Provided

Page Number: 2 of 7

Sample Information

Source Name(s}: None Provided
Sampled By: Craig Russell

Time Collected: NIP
Date Analyzed: 07/24/96-08/02/96

•

EPA Category: Conventional Parameters

Detection
Cog1LupinAnl Code MCLmg!L, Limit Aly5isml, Method Analyst
Nitntc 1040 to. 0.01 1.2 EPA 300.0 PDB
Nitrite 1041 l. 0.01 ND EPA 300.0 PDB
Sulfate 1055 250 0.1 2.2 EPA 300.0 POB
Totu! Cyanide 1024 0.2 0.005 ND EPA 335.2 PDB
Fluoride (Free) 1025 4. 0.2 ND EPA 340.2 RAP
Total Alkalinity 1927 0.5 26. SM 403 RAP
PhenolphthaleinAlkalinity (PA) 1931 o.s ND SM 403 RAP
Carbooate Alk.al inity 1929 o.s ND SM 403 RAP
Hydroxide Alkalinity 0.5 ND SM 403 RAP
Bicarbonate AlkAlinily 1928 0.5 26. SM 403 RAP

ND means nono detected at or 1tbov¢ the detection limit listed.

Maximum contaminant (MCL) moans the rnuimum allowable Jovel of a contaminant inwater delivered to the users of a publlc wter
system.

Coffey Laboratories, Inc,
12423 N.E. WhlukcrWy • Porland, OR • 97230 • (503) 254-1794 • FAX (S03) 254-1452,



u IL. Lt3

l
Hug Io'96 I6:52 1o.023 P.04

Lee Engineering Inc.

Source ID: None provided
Sampled At: Well No. 1

Date Collected: 07/23/96
Date Received: 07/24/96

Sample Composition: None provided
Lab Sample ID: 960724U-l

Analytlcal Data

Job Number: 960724U
PWSID: None Provided

Page Number: 3 of 7

Sample Information

Source Name(s): None Provided
SarnpJed By: Craig Russell

Time Collected: NIP
Date Analyzed: 07/24/96-08/02/96

a EPA Category: Metals

[coitaienl
Dotsc tion

Code MCL glL. Liri Arulyels rglL Method Analyst1111 Barium IOIO 2.0 0.002 0.002 CPR 200.7 TTN1 Beryllium 1015 0.004 0.000S ND CFR 200.7 TIN
Iron 1028 0.3 0.05 ND CFR 200.7 TIN
Magnesium 1031 o.os 1.9 CFR 200.7 1TN
Nickel 1036 0.1 0.01 ND CFR 200.7 TIN
Potassium 1042 1. ND CFR 200.7 TIN
Sodium 1052 0.1 6.0 CFR 200.7 TIN
Antimony 1074 0.006 0.0005 ND EPA 200.8 TIN
Arsenic 1005 0.05 0,0005 ND EPA 200.8 TIN
Cadmium. 1015 0.005 0.0005 ND EPA 200.8 TIN
Chromium 1020 0,1 0.001 ND EPA 200.8 JEL
Soleniwn 1045 0.05 0.001 ND EPA 200.8 TTN
Thalli um J085 0.002 0.0005 ND EPA 200.8 TTN

4" 103.5 0.002 0.0005 ND EPA 245.1 AKH

ND Dans non6 detected at or above the detection limit listed.

Ma.,;imum contaminant (MCL) mcans tho maximum allowablo Jovel of a coD.laminant in water delivered to the users of a public water
Sy8em.

sit

Coffey Laboratodes, Inc,
12423 N.E. Whitaker Way • Portland. OR • 97230 • (503) 254-179.4 • PAX (503) 2.S.C...1-452 ·





Source Name(s): None Provided
Sampled By: Craig Russell

Time Collected: NIP
Date Analyzed: 07/24/96-08/02/96

Analytical Data

· Job Number: 960724U
PWSID: None Provided

Page Number: 4 of 7

Sample Information

Source ID: None provided
Sampled At: Well No. 1

Date Collected: 07/23/96
Date Received: 07/24/96

Sample Composition: None provided
Lab Sample ID: 960724U-1

EPA Category: Volatile Organic Contaminants - Regulated

Maximum conlaminanl (MCL) means the maximum allowable level of a contaminant in water delivered to the user& of a public water
£y»Lem.

EPA MCL MDL
II&!GI Code (mL) (r&/L) Rasul± Method Analyst
Benzene 2990 0.005 0.0005 ND EPA 524.2 DGJ
Carbon tetrachloride 2982 0.005 0.0005 ND EPA 524.2 DGJ
Chlorobenzene 2989 0.1 0.0005 ND EPA 524.2 DGJ
1,2-Dlchlorobcn.zcne 2968 0.6 0.000S ND EPA 524.2 D01
1,4-Dlchlorobcnzcnc 2969 0.075 0.0005 ND EPA 524.2 DGJ
I,2-Dichloroethanc 2980 0.005 0.0005 ND EPA 524.2 DGJ
I,I-Dichloroethcne 2977 0.007 0.0005 ND EPA 524.2 DGJ
cis-1,2-Dichloroethene 2380 0.07 0.0005 ND EPA 524.2 DGJ
trans-1,2-Dichloroethene 2979 0.1 0.0005 ND EPA 524.2 DGJ
Dichloromelhane 2964 0.005 0.0005 ND EPA 524.2 DGJ
1,2-Dlchloropropanc 2983 0.005 0.0005 ND EPA 524.2 DGJ
Ehylbenzene 2992 0.1 0.0005 ND EPA 524.2 DGJ
Styrene 2996 0.1 0.0005 ND EPA 524.2 DOI
Tetrchloroethcne 2987 0.005 0.0005 ND EPA 524.2 DGJ
Toluene 2991 1.0 0.0005 ND EPA 524.2 DOI
1,2,4-Trlchlorobenzene 2.378 0.07 0.0005 ND EPA 524.2 DGJ
l, l, I-Trichloroethane 2981 0.2 0.0005 ND EPA 524.2 DGJ
1, 1,2-Trichlorocthane 2985 0.005 0.0005 ND . EPA 524.2 DOJ
Trichloroethene 2984 0.005 0.000S ND EPA 524.2 DGJ
Vinyl chloride 2976 0.002 0.0005 ND EPA 524.2 DGJ
Xylenes (total) 2955 10.0 0.0005 ND EPA 524.2 DGJ

ND mans none detected at or above the detectlon limit.

.ow t t t ti

Coffey Laboratories, Inc.
12423 N.E. Whiuker Way • Pordmnd, OR • 97230 • (503) 254-1794 • FAX (503) 254-1452



Analysis Performed: Volatile Organic Contaminants - Unregulated

- I
16:55 No.025 P.06

Source Name(s): None Provided
Sampled By: Craig Russell

Time Collected: N/P
Date Analyzed: 07/24/96-08/02/96

Analytical Data

Job Number: 960724U
PWSID: None Provided

Page Number: 5 of 7

Sample Infonnatlon

Source ID: None provided
Sampled At: Well No. 1

Date Collected: 07/23/96
Date Received: 07/24/96

Sample Composition: None provided
Lab Sample ID: 960724U-1

Lee Engineering Ine.

\..UI I. 1.. I L.l"llJ.)

Ad.J

BPA MCL MDL
PAI Code (mg/L) (/L) Rcls Method AA1alygt
Bronobenzene 2993 0.0005 ND EPA 524.2 DGJ
Brornodlchloromnethane 2943 0.0005 ND EPA 524.2 DOI
Bromoform 2942 0.0005 ND EPA S24.2 D01
Broonethane 2214 0.0005 ND EPA 524.2 DOI
Chlarootbane 2216 o.ooos ND EPA S2A.2 DOJ
Chloroform 2941 0.0005 · ND BPA 524.2 DGJ
Chloromethv.nc 2210 0.0005 ND EPA 524.2 DOJ
2-Chlorotoluene 2965 0.0005 ND EPA 524.2 OGJ
4-Chlorotoluenc 2966 0.000.5 ND E.PA 524.2 DOJ
Dlbromochlommeth:me 2944 0.0005 ND EPA 524.2 DOJ
Dlbronomethane 2408 0.0005 ND EPA 524.2 D01
1,3-Dlchlorobeo.zene 2967 0.000.5 ND EPA 524.2 DGJ
I, 1-Dichlorocthanc 2978 0.0005 ND EPA 524.2 DGJ
I,3-Dichloropropane 2412 0.0005 ND EPA 524.2 DGJ
2,2-Dichloroptopaoc 2416 0.000.S ND EPA 524.2 DOJ
1,1-Dlchloroprupene 2410 0.0005 ND EPA 524.2 DGJ
1,3-Dicbloropropcnc 2413 0.000S ND EPA 524.2 DOI
1,1,1,2-Tctnchloroeihane 2986 0.0005 ND EPA 524.2 DGJ
I,1,2,2-Tetracblaroethane 2988 0.0005 ND EPA 524.2 DOJ
1,2,3-Trichloropropaoe 2414 0.0005 ND EPA S24.2 DGJ

ND means none detected at or above the detection limit.

Maxlmwu comaminanl lcvd (MCL) mclln.'t the maximum allowable level of a contaminant in wac:cr delivered lO lhe users of a public
watt systcmn.

Coffey Laboratories, ~- I
12423 N.B. Whit.Iker Way • Portland, OR.• 97230 • (S03) 2.54-1794 • PAX (S03) 254-~



Source Name(s): None Provided
Sampled By: Craig Russell

Time Collected: NIP
Date Analyzed: 07/24/96-08/02/96

Analytical Data

Job Number: 960724U
PWSID: None Provided

Page Number: 6 of 7

Sample Informatlon

Source ID: None provided
Sampled At: Well No. 1

Date Collected: 07/23/96
Date Received: 07/24/96

Sample Composition: None provided
Lab Sample ID: 960724U-l

Lee Engineering Inc.

EPA Category: Synthetic Organic Compounds

Detection
Contaminant Code MCL mglL Limit AnalysismglL Mctlod Analyst
EDB 2946 0.00005 0.00001 ND EPA 504 DJM
DBCP 2931 0.0002 0.00002 ND EPA 504 DIM

Hexachlorocyclopcntadiene 2042 0.050 0.00006 ND EPA 505 DJM

Aldrin 2356 0.000006 ND EPA 508 DJM
Ch.lordaoo 2959 0.002 · 0.000135 ND EPA 508 DJM
Dieldrin 2070 0.000006 ND EPA 508 DIM
Edrin 2005 0.0002 0.000018 ND EPA 508 DJM
Propa.chlor 2077 0.00012 ND EPA 508 DIM
Toxaphone 2020 0.003 0.0009 ND BPA 508 DJM
Polychlorinated biphenyls 2383 0.0005 0.000.27 ND EPA 508 DJM

2,4-D 2105 0.07 0.001 ND EPA 515. l DJM
Dlapon 2031 0.2 0.002 ND EPA 515.L DJ
Dicamba 2440 0.001 ND EPA 515. l DJM
Dinosb 2041 0.007 0.0002 ND EPA S15.1 DJM
Pentachlorophenol 2326 0.001 0.0001 ND EPA 515.1 DJM
Picloram 2040 0.5 0.0005 ND EPA 515.I DJM
2,4,5-TP 2110 0.05 0.0002 ND £PA 515.1 DJMllfl ND.,..., none d'.to:ted at or above tho dotec~oo limit listed. . • .

Maximum contaminant (MCL) mcanw the maximum allowable level of a contaminant in water delivered to the users of a public water
system

...

Coffey Laboratories, Inc,
12423 N.1!. Whilll.ffl Way • Portland, OR • 97230 • (503) 254-1794 • PAX (S03) 254-1452 .
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Source Name(s): None Provided
Sampled By: Craig Russell

Time Collected: NIP
Date Analyzed: 07/24/96-08/02/96

Analytical Data

Job Number: 960724U
PWSID: None Provided

Page Number: 7 of 7

Sample lnformaUon

Source ID: None provided
Sampled At: Well No. I

Date Collected: 07/23/96
Date Received: 07/24/96

Sample Composition: None provided
Lab Sample ID: 960724U-1

, Lee Engineering lnc.

EPA Category: Synthetic Organic Compoundsa Detection
Colinan! Code MCL mg[L Lipil Aplysis mg/L. Mcrthod AI]y3!
Alachlor 2051 0.002 0.0001 ND 6PA 525.2 DGJfl» 2050 0.003 0.000I ND BPA 525.2 DGJ
Benz(s)pyrene 2306 0.0002 0.0001 ND EPA 525.2 DGJ
DI(2-thylhexyl)phthalate 2039 0.006 0.0007 ND EPA 525.2 DOJ
• 1i(2-«hylbexyl)adip11te 2035 0.4 0.0001 ND EPA 525.2 DGJ

{eptachlor 2065 0.0004 0.0001 ND EPA 525.2 DGJ
Hepuchlor epoxide 2067 0.0002. 0.0001 ND EPA 525.2 DGJ
•Houchlorobenzen& 2274 O.OOl 0.000I ND EPA 525.2 DOJ

Lindane 2010 0.0002 0.0001 ND BPA 525.2 DGJ
Mothoxychlor 2015 0.04 0.0001 ND EPA 525.2 DGJ
Simzine 2037 0.004 0.0001 ND EPA 525.2 DGJ

• Alclicub 2047 0.001 ND EPA 531. l DJM
Aldlcarb sulfono 2044 O.OQ2 ND EPA 531.1 DJM

~ Aldicarb sulfoxide 2043 0.002 ND EPA 531.l DJM
Carbaryl 2021 0.002 ND EPA 531.l DJM
Caubofuran 2046 0.04 0.0015 ND EPA 531.1 DJM
-3-Hydroxycubofunm 2066 0.002 ND EPA 531.l DJM

Methomyl 2022 0.0005 ND EPA 531.1 DJM
0amyl 2036 0.2 0.002 ND EPA 531.1 DJM

-Olyphosate 2034 0.7 0.01 ND EPA 547 DJM

Bodothall 2033 0.1 0.04 ND EPA 548 DJM

-Diqual 2032 0.02 0.002 ND EPA 549 VB

Coffey Laboratories, Inc,
12423 N.E. WlakerWy • Porland, OR • 97230 • (503) 254-1794 • FAX (503) 254-1452

ND mans none detctd at or above the detection limit listed.

-Maxi.;,um conumi- (MCL) """"' 1h, maximum allo.,.bl• lev« of• ,ooi.mlo,nt inw,,,. d.liv.....i lo Ibo ..... of, publk w,~,

,1/'"'
st



Sample Informatlon

Laboratory Collection Collection
Sample ID Field Jdentificatioo Matrix Date Time

960722G-1 Nehalem R. Surface Water 07/20/96 NP i

9607220-2 Peterson Crk. · Surface Water 07/20/96 NP
960722G-3 Well No.2 Ground Waler 07/20/96 NP

16:54 No.023 P.09

Report Date: August 13, 1996
Job Number: 960722G

PWSID: None Provided
PO Number: None Provided
Project No: LEI Proj. No. 1569.10

Project Name: Wheeler Test Wells
F. Duane Lee, P.E.
Lee Engineering Inc.
1300 John Adams St
Oregon City, OR 97045

-Urrl LHt>

l

Analytical results are on the following page(s).

Sincerely,

Rona A. Klueh
Technical Director

The data submitted in this report is for the sole and exclusive use of the above-named client. All samples
associated with the work order will be retained a maximum of 15 days from the report date or until the
maximum holding time expires. All results pertain only to samples submitted.

Thank you for allowing Coffey Laboratories to be of service to you. If you have questions or need further
assistance, please do not hesitate to call our Customer Services Department.

RAK/atcl

Coffey Laboratories, Inc.
12423 N.E. Whlaler Way • Porlind, OR • 97230 • (503) 254-1794 • PAX (503) 254-1452,



Analytical Data

Job Number: 960722G
PWSID: None Provided

Page Number: 2 of 11

Sample Information

tL-·/0) 41-)

Lee Engineering Inc.

Source ID: None Provided
Sampled At: Nehalem R.

Date Collected: 07/20/96
Date Received: 07/22/96

Sample Composition: None Provided
Lab Sample ID: 9607220-1

Source Name(s): None Provided
Sampled By: Craig Russell

Time Collected: NIP
Date Analyzed: 07/22/96-08/02/96

EPA Category: Conventional Parameters

Analysis mg/L Method Analyst
0.26 EPA 300.0 PDB
ND EPA 300.0 PDB
4.7 EPA 300.0 PDB
ND EPA 335.2 PDB
ND EPA 340.2 RAP
22. SM 403 RAP
ND SM 403 RAP
ND SM 403 RAP
ND SM 403 RAP
22. SM 403 RAP

Dct.ection
Contaminant Code MCL mg/L Limit.a Nitrate 1040 10. 0.01-.n Nitrite )041 l. 0.01
Sulfate 1055 250 0.1

-1t Total Cyanide 1024 0.2 0.oJ
4 luoride (Free) 1025 4. 0.2

Toal Alkalinlty 1927 0.5

•

Phenolphthalein Alkalinity (PA) 1931 0.5
~ Carbonate Alkalinity 1929 0.5

Hydroxide Alkalinity 0.5
Bicarbonate Alkalinity 1928 0.5

• ND means none dctecled at or above the detection limit listed.

de, Maximum contaminant (MCL) means the maximum allowable level of a contaminant in water delivered to the users of a public water
'+yem.

12423 N.B. Whaler Way • Porland, OR • 97230 • (503) 254.1794 • FAX (603) 254-1452

gag
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Lee Engineering Inc.

Source ID: None Provided
Sampled At: Nehalem R.

Date Collected: 07/20/96
Date Received: 07/22/96

Sample Composition: None Provided
Lab Sample ID: 960722G-1

EPA Category: Metals

AnalytlcaI Data

Job Number: 960722G
PWSID: None Provided

Page Number: 3 of 11

Sample Information

Source Name(s); None Provided
Sampled By: Craig Russell

Time Collected: NIP
Date Analyzed: 07/22/96-08/02/96

Detection
Lill Analysis ma/L Method Analyst
0.002 0.003 CPR 200.7 1IN
0.0005 ND CPR 200.7 TIN
o.os 0.28 CPR 200.7 TIN
o.os 1.6 CFR 200.7 TIN
0.01 ND CPR 200.7 TIN
1. ND CFR 200.7 TIN
0.1 6.1 CFR 200.7 TIN
0,0005 ND EPA 200.8 JL
0.002 ND EPA 200.8 JEL
0.0005 ND EPA 200.8 JEL
0.002 ND EPA 200.8 JEL
0.001 ND EPA 200.8 JEL
0.0005 ND EPA 200.8 JEL
0.0005 ND EPA 245.1 AKI-I

Cgtauinanu Code MCL m/L.
•Barium 1010 2.0

Beryllium 1075 0.004
Iron 1028 0.3

ma""" 1031
ickel 1036 0.1
Potassium 1042
Sodium 1052
•Antimony 1074 0.006

Arsenic 1005 o.os
Cadmium 1015 0.00S
Chromium 1020 0. 1a• 1045 0.05
Thallium 1085 0.002

"
1035 0.002

ND mans none detected at or above the detection limit listsd.

-Maxlnru.m. contaminant (MCL) means tho maximum allowable level of a conlaminanl in wuter delivered to the users of a public water
system.

Coffey Laboratories, Inc,
12423 N.e. Whitaker Way • Porland, OR • 97230 • (SOJ) 254-1'194 • PAX (SOJ) 2.S4-1'52 ,
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16:56 No.023 P.12

[Lee Engineering Inc.

Analytical Data

Job Number: 960722G
PWSID: None Provided

Page Number: 4 of 11

Sample InfonnatJon

Source ID: None Provided
Sampled At: Peterson Crk.

Date Collected: 07/20/96
Date Received: 07/22/96

Sample Composition: None Provided
Lab Sample ID: 9607220-2

Source Name(s): None Provided
Sampled By: Craig Russell

Time Collected: NIP
Date Analyzed: 07/22/96-08/02/96

Analysis ms/L. Method Alys!
0.94 EPA 300.0 PDB
ND EPA 300,0 PDB
2.2 EPA 300.0 PDB
ND EPA 335.2 PDB
ND EPA 340.2 RAP
19. SM 403 RAP
ND SM 403 RAP
ND SM 403 RAP
ND SM 403 RAP
19. SM 403 RAP

RNl1ra10 1040 10. 0.01
[T 'Nitrite 1041 1. 0.02
l] Sulfate 1055 250 0.1
-Total Cyanide 1024 0.2 0.014
...g 'luoride (Free) !025 4. 0.2
If iotal Alkaliolly 1927 0.5

•

Phenolphthalein Alkalinity (PA) 1931 0.5
Carbonate Alkalinity 1929 0.5
Hydroxide Alkalinity 0.5
Bicarbonate Alkalinity ·t928 ---- 0.5

li}ND rncans none detectcd at or above the detection limit listed .

j

+
" Category: Conventional Parameters

[T Detection
II CQQl,aminant Code MCL mg/L Limit

....iiMaximum contaminant (MCL) means the maximum allowable level cia conlamin11n1 in water delivered to the uscrs of a public watersy«um.

Coffey Laboratories,Jnc.
12423 N.E. WhiukerWay • Ponland, OR • 97230 • (503) 254-1794 • PAX (S03) 254-1452

l"1

wt



Analytlcal Data

Job Number: 960722G
PWSID: None Provided

Page Number: 5 of 11

Sample Infonnatlon

j Lee Engineering Inc.

Coquiat
\Barium ·
Berylllum
Iron

J
M.ajD081um
'ickel

.<'otullum
SodJum
Alimony
•Arsenic
Cadmium

ii.Sromlum
.-iJStl!cnium

Thallium

st"""

Detection
Cade MCL mlL, Lint palysis mglL Method Apelrs!
1010 2.0 0.002 0.002 CFR 200.7 TIN
1075 0.004 0.0005 ND CFR 200.7 TIN
1028 0.3 0.05 ND CFR 200.7 TIN
1031 0.05 1.4 CPR 200.7 TIN
1036 0.1 0.01 ND CPR 200.7 1TN
1042 l. ND CFR 200.7 TIN
1052 0.1 S.4 CPR 200.7 TIN
1074 0.006 0.0005 ND EPA 200.8 JEL
1005 0.05 0.002 ND EPA 200.8 JEL
1015 0.005 0.0005 ND EPA 200.8 JEL
1020 0.1 0.002 ND EPA 200.8 JEL
1045 0.05 0.001 ND EPA 200.8 JEL
1085 0.002 o.ooos ND EPA 200.8 · JL
103 0.002 0.0005 ND EPA 245.L AKH

Source Name(s): None Provided
Sampled By: Craig Russell

Time Collected: N/P
Date Analyzed: 07/22/96-08/02/96

Source ID: None Provided
Sampled At: Peterson Crk.

Date Collected: 07/20/96
Date Received: 07/22/96

Sample Composition: None Provided
Lab Sample ID: 960722G-2

EPA Category: Metals
J
1

Coffey Laboratories, Inc,
12423 N.E. Whllah:rWay • Ponla:ad, OR• 97230 • (503) 254'-1794 • FAX (503) 254-142

ND men8 none detected at or above the detection limit listed.

-M~llllllill contaminant (MCL) ~ans lhc IIWl imum allowable level of a contaminant in water delivered to the users of a public water
sy6team.

t
i,,
i
s



J Lee Engineering Inc.

16:56 No.023 P.14

Analytlcal Data

Job Number: 960722G
PWSID: None Provided

Page Number: 6 of 11

Sample Information

Source ID: Nont: Providt:<l
Sampled At: Well No.2

Date Collected: 07/20/96
Date Received: 07/22/96

Sample Composition: None Provided
Lab Sample ID: 9607220-3

Source Name(s): None Provided
Sampled By: Craig Russell

Time Collected: NIP
Dale Analyzed: 07/22/96-08/02/96

I I

II

I.I

ij

If

EPA Category: Conventional Parameters

Detection
Contaminanl Cod ML mg!L. Limll Analysis mglL Mctho<l Analyst
Nitrate 1040 10. O.Ol 1.2 EPA 300.0 PDB
Nitrite 1041 I. 0.02 ND EPA 300.0 PDB
Sulfate 1055 250 0.1 2.2 EPA 300.0 PDB
Total Cyanide 1024 0.2 0.01 ND EPA 335.2 PDB
'luoride (Frcc) 1025 4. 0.2 ND EPA 340.2 RAP
Total Alkalinity 1927 0.5 25. SM 403 RAP

· Phenolphthalein Alkalinity (PA) 1931 0.5 ND SM 403 RAP
Carbonate Alkalinity 1929 0.5 ND SM 403 RAP
Hydroxide Alkalinity o.s ND SM 403 RAP \..

_ Bicarbonate Alkalinity 1928 0.5 25. SM 403 RAP

ND means none detected at or above the decction limit llstd.

• Maximum contaminant (MCL) means the maximum allowable level of a contaminant in water dclivcrd to the users of a public water
system.

Coffey Laboratories, Inc. ,
12423 N.E. WhlukerWay • Portland, OR • 97230 • (503) 254-1794 • FAX (503) 254-1452
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1 Source ID: None Provided
Sampled At: Well No.2

Date Collected: 07/20/96
Date Received: 07/22/96

Sample Composition: None Provided
Lab Sample ID: 960722G-3

EPA Category: Metals

Analytlcal Data

Job Number: 960722G
PWSID: None Provided

Page Number: 7 of 11

Sample lnfonnatJon

Source Name(s): None Provided
Sampled By: Craig RusselJ

Time Collected: NIP
Date Analyzed: 07/22/96-08/02/96

Lee Engineering Inc.
J

Detection
SQ[jun! Cole MCLIg'L Limit Aplysis mg!L. Method Analyst
Barium 1010 2.0 0.002 ND CPR 200.7 1TN
Beryllium 1075 0.004 0.0005 ND CFR 200.7 TIN
Iron 1028 0.3 0.05 ND CPR 200.7 TIN"em 1031 0.05 1.9 CFR 200.7 TIN
'ickal 1036 o. J 0.01 ND CFR 200.7 TIN
oLaslum 1042 1. ND CPR 200.7 TIN
Sodium 1052 0.1 $.8 CPR 200.7 TIN74» 1074 0.006 0.0005 ND EPA 200.8 JBL
A.nenic . IOOS 0.05 0.002 ND EPA 200.8 JEL
Cadmium 1015 0.005 0.0005 ND EPA 200.8 JEL
Chromium 1020 0.1 0.002 ND EPA 200.8 JEL
Selenium 1045 o.os O.OOL ND EPA 200.8 JEL
Thallium 108S o.ooz 0.0005 ND BPA 200.8 JEL
Mercury 1035 0.002 0.0005 ND EPA 245.1 AKH

ND mans none detected at or above tho dotbotlon Umlt listed.

~Mulmum contaminant (MCL) moans the maximum allowable level of a contamlnanl in water deliverd to the users of a public water
NWno.

12-423 N.E. Wbh:iker Way • Ponland, C:IR • 97230 • (503) 254-1794 • FAX (503) 254-1452



« ••• t.-w -t

Lee Engineering Inc.
4

Source ID: None Provided
J Sampled At: Well No.2

l Date Collected: 07/20/96

~
Date Received: 07/22/96

Sample Composition: None Provided
Lab Sample ID: 960722G-3

Analytical Data

Job Number: 960722G
PWSID: None Provided

Page Number: 8 of 11

Sample Information

Source Name(s): None Provided
Sampled By: Craig Russell

Time Collected: NIP
Dale Analyzed: 07/22/96-08/02/96

EPA Category: Volatile Organic Contaminants - Regulateda BPA MCL MDL
Pgn.Iler Code (mgL) (qalL) Reruls Method Analysy

±= 2990 0.005 0.0005 ND EPA 524.2 DGJ
Carbon tetrachloride 2982 0.005 0.0005 ND EPA S24.2 DGJ
ChJorobcnzeno 2989 0.1 0.0005 ND EPA 524.2 DGJ

1
1,2-Dlchlorobenmne 2968 0.6 0.0005 ND EPA 524.2 DGJ
',4-Dichlorobnzene 1969 0.075 o.ooos ND EPA 524.2 DGJ
.,2-Dichloroethane 2980 0.005 0.000S ND EPA S24.2 DOJ
1, 1-Dlchloroelhooo 2977 0.007 0.0005 ND EPA S24.2 DGJ

111111111 cis·l ,2-Dichloroelhene 2380 0.07 0.0005 ND £PA 524.2 DGJ
trans-1,2-Dichloroethene 2979 0.1 0.0005 ND EPA 524.2 DOI
Dlchloromet.bano 2964 0.005 o.ooos ND EPA S24.2 DGJ

~1,2--Dtchloropropane 2983 0.005 0.000S ND EPA 524.2 DGJ
Ethylbenzno 2992 0.7 0.000.S ND EPA 524.2 DGJ
Styrene 2996 0.1 0.000.S ND EPA 524.2 DOJ
Tetrchloroethene 2987 0.005 0.0005 ND EPA 524.2 DOJdj 2991 1.0 0.0005 ND BPA 524.2 DOJ
1,2,4-Trichlorobenzene 2378 0.07 o.ooos ND EPA 524.2 DOI
l, l, 1-Trichloroelltane 2981 0.2 o.ooos ND EPA S24.2 DGJ
1,1,2-Trichloroethane 2985 0.005 0.0005 ND EPA 524.2 DOJ
,Triobloroethene 2984 0.005 0.0005 ND EPA 524.2 DOJ
Vinyl chloride 2976 0.002 0.0005 ND EPA 524.2 DGI
Xylens (total) 2955 )0.0 0.0005 ND EPA 524.2 DGI

ND means none detected at or above tho detection limit.
~
Maximum contaminant (MCL) means the maximum allowable level of contaminant in water deliverd to the users of a public water
system.

Coffey laboratories, Inc,
12423 N.E. WitakerWy • Porlnd, OR • 97230 • (503) 254-1794 • FAX (503) 254-1452



AnalytlcaJ Data

Job Number: 960722G
PWSID: None Provided

Page Number: 9 of 11

Sample Information

Lee Engineering Jnc.

Huy lo Jo loo lu.UL l.l

Source ID: None Provided
Sampled At: Well No.2

Date Collected: 07120/96
Date Received: 07122/96

Sample Composition: None Provided
Lab Sample ID: 960722G-3

Source Name(s): None Provided
Sampled By: Craig Russell

Time Collected: NIP
Date Analyzed: 07/22/96-08/02/96

Coffey Laboratorles,Jnc.
12423 N.E. Whiualer Way • Porland, OR • 97230 • (S03) 254-1794 • PAX (503) 254-1452'

~ M~um contaml.nanl level (MCL) means the lllJOOmum allowable level of a contaminant in water delivered to the users of a public
watcr systcm.

4
Analysis Performed: Volatile Organic Contaminants - Unregulated

EPA MCL MDL

4 Parameter Code (mg[L) (mg[L) Results Method Analyst
Bromnobenzene 2993 0.0005 ND EPA 524.2 DGJ
Bramodichlorometban.c 2943 0.000.S ND EPA 52A.2 DOJa Bromoform 2942 0.000:S ND E!PA 524.2 DOJ
Jromaethne 2214 0.0005 ND PPA 524.2 DGJ
Chloroclhaoe 2216 0.0005 ND EPA 524.2 DOJ

i Chlorofonn 2941 0.0005 ND EPA 524.2 DGJ
Chloramecthune 2210 0.0005 ND EPA 524.2 DGJ
2Chlarotoluene 2965 0.0005 ND EPA 524.2 DGJ
4-Chlarotoluene 2966 0.0005 ND EPA 524.2 DGJ
Dlbromochlorumctharu.: 2944 0.000.S ND EPA 524.2 DGJ
Dibromometbane 2408 0.000.S ND EPA S24.2 DOJ
1,3-Dichlorobeozeae 2967 0.0005 ND EPA 524.2 DOJj 1,1-Dlchloroethane 2978 0.0005 ND £PA 524.2 DGJ
1,3-Dicbloropropane 2412 0.0005 ND EPA 524.2 DOJ
2,2-Dichloropropane 2416 0.0005 ND EPA 524.2 DGJ
l,1-Di.chloropropcnc 2410 0.0005 ND EPA 524.2 DGJ

i 1,3-Dlchloropropcac 2413 0.000.5 ND EPA 524.2 DGJ
I,1,1,2-Tcuachloroethane 2986 0.0005 ND EPA 524.2 DGJ
I, 1,2,2-Tetrachloroethanc 2988 0.0005 ND EPA 524.2 DGJ
1,2,3-Trichloroprapane 2414 0.000:S ND EPA 52A.2 DOJ

ND means nooe detected at or above the detection limit.
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Analytlcal Data

tug I3 0

Lee Engineering Inc. Job Number: 9607220
I PWSJD: None Provided

Page Number: 10 of 11

~ Sample Information

~

Source ID: None Provided Source Name(s): None Provided
Sampled At: Well No.2 Sampled By: Craig Russell

,111
Date Collected: 07/20/96 Time Collected: N/P
Date Received: 07/22/96 Date Analyzed: 07/22/96-08/02/96

Sample Composition: None Provided

Ill Lab Sample ID: 9607220-3

EPA Category: Symhedc Organic Compoundsa Detection
Scarlat Cod MCL mIL Linil Analysis_mg[L Mclbod Analysl• EDB 2946 0.00005 0.00001 ND EPA 504 DJM
DBCP 2931 O.CX::02 0.00002 ND EPA 504 DJM

Hexachlorocyclopentadienc 2042 0.050 0.00006 ND EPA 505 DJMat Aldrin 2356 O.OOCXXJ6 ND EPA SOR DJM
Chlordaoe 2959 0.002 0.000135 ND EPA 508 DIM

lill Dicldrin 2070 0.000006 ND EPA 508 DJM
Endrln 2005 0.0002 0.000018 ND EPA 508 DJM
Popuchlar 2077 0.00006 ND EPA 508 DJM

-11 Toaphene 2020 0.003 O.C009 ND EPA 508 DIM
Polychlodnated bipMnyLs 2383 O.C005 0.00027 ND BPA 508 DJM

2,4-D 2105 0.07 0.001 ND EPA 515.l DJM
Dalapon 2031 0.2 0.002 ND EPA 515.1 DJMDlcamba 2440 0.001 ND EPA 515.1 DJM
Dlnoseb 2041 0.007 0.0002 ND BPA 515.1 DJM
Penta.chl.oropbcnol 2326 0.001 0.CXXH ND EPA 515.1 DJM
Piclorar 2040 0.5 0.CXXJS ND EPA 515.1 DJM
2,4,S-TP 2110 0.05 0.0002 ND EPA 515.1 DJM

ND (tleans none detected al or above die detection limit listed.

M.axim1.an contaminant (MCL) means the maximum allowable level of a contaminant in water delivered 10 the users of a public water
system.
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Analytical Data

Lee Engineering Inc. Job Number: 9607220
PWSID: None Provided

Page Number: 11 of 11

Sample Informatlon

Source ID: None Provided Source Name(s): None Provided
Sampled At: Well No.2 Sampled By: Craig Russell

4 Date Collected: 07/20/96 Time Collected: N/P
Date Received: 07/22/96 Date Analyzed: 07/22/96-08/02/96

Sample Composition: None Provided

4 Lab Sample 1D: 9607220-3

I EPA Category: Synthetic Organic Compounds

al Detection
Cgt.mnan Code MCL_mg!L Lll AnAlysis mg[L Method Analyst

a Alacblor 2051 0.002 0.CXX>l ND EPA 525.2 DGJ
Arazinc 2050 0.003 0.CXX>I ND EPA 525.2 DGJ
Bonzo(a)pyrcne 2306 0.0002 0.CXX>l ND EPA 525.2 DGJ

I Dl(2-ethylhexyl)pb1halatc 2039 0.006 0.0004 ND EPA 525.2 DGJ

sf Di(2-ehylhexyl)adipate 2035 0.4 O.OOJI ND EPA 525.2 DGJ
Heptachlor 2065 0.0004 0.CXX>I ND EPA 525.2 DGJ

~

Heptachlor epoxide 2067 0,0002 0.CXX>I ND EPA 525.2 DGJ
Hexachlorobenzene 2274 0.001 0.CXXH ND EPA 525.2 DGJ
Llndane 2010 0.0002 O.COOI ND EPA 525.2 DOI
Methoxychlor 2015 0.04 0.0001 ND EPA 525.2 DOJ

i Simzine 2037 0.004 O.CXXll ND EPA 525.2 DGJ

Aldicarb 2047 0.001 ND EPA 531.1 DIM
Aldlcarb sulfone 2044 0.002 ND EPA 531.1 DJM

di Aldicarb sulfoxide 2043 0.002 ND BPA 531.l DJM
Carbary! 2021 0.002 ND EPA 531.1 DJM

id Carbafuran 2046 0.04 0.0015 ND EPA 531.l DIM
3-Hydroxycarbofran 2066 0.002 ND EPA 531.1 DJM
Methamyl 2022 0.0005 ND EPA 531.1 DIM
Oxamyl 2036 0.2 0.002 ND EPA 531.l DIM
Glypbosate 2034 0.7 0.01 ND EPA 547 DJM

Eodot.ball 2033 0.1 0.02 ND EPA 548 DJM

Diquat 2032 0.02 0.0012 ND EPA 549 DJM

ND means none deteci.ed at or above the dcecuion limit listed.

Maximum cantinnt (MCL) means le mximumn allowable level of conumint inwater delivered to he users of a public waer
system.

Colley Laboratories, Inc.
12423 N.E. Whiker Way • Portland, OR • 97230 • (503) 254-1794 • FAX (503) 254-1452

=
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I F. Duane Lee, P.E.
Lee Engineering Inc.
1300 John Adams St.
Oregon City, OR 97045

"ice.9co,, "DO
Report Date: September 25, 1996 D 799g
Job Number: 960724v"6/7Ee.3,,

PWSID: None Provided NoloGJ
PO Number: None Provided E:s
Project No: LEI Project No. 1569.10

Project Name: Wheeler Test Wells

Sample Information

Laboratory
Sample ID Field Identification Matrix

Collection Collection
Date Time

07/23/96 NP

Technical Director
zRona A. Klueh

Drinking Water

Thank you for allowing Coffey Laboratories to be of service to you. If you have questions or need further
assistance, please do not hesitate to call our Customer Services Department.

RAK/atcl

I
The data submitted in this report is for the sole and exclusive use of the above-named client. All samples
associated with the work order will be retained a maximum of 15 days from the report date or until the
maximum holding time expires. All results pertain only to samples submitted.

~ 960724V-l Well No. 1

Analytical results are on the following page(s).

Coffey Laboratories, Inc.
12423 N.E. WhitakerWay • Portland, OR • 97230 • (503) 254-1794 • FAX (503) 254-1452
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Lee Engineering Inc.

Analytical Data

Job Number: 960724V
PWSID: None Provided

Page Number: 2 of 2

Sample Information

Source ID: None Provided
Sampled At: Well No. 1

Date Collected: 07/23/96
Date Received: 07/24/96

Sample Composition: Drinking Water
Lab Sample ID: 960724V-1

Source Name(s): None Provided
Sampled By: Craig Russell

Time Collected: NIP
Date Analyzed: 08/16/96

Analyst
*

Method
SM 7110 C

Detection
Code MCL pCi/L Limit Analysis pCi/L
4000 15. 1. I.

EPA Category: Radiological

Gross Alpha
Contaminant

The analysis was performed by Truesdail Laboratories, Inc., Tustin, CA.

~ \1aximum contamirumt (MCL) 1neans the maximum allowable level of a contaminant in water delivered to the users of a public water
- system.

I
af
si
st
i
i
I

i
i
l

a

Coffey Laboratories,-1Iic.
12423 N.E. Whitaker Way • Portland, OR • 9'1230 • (503) 254-1794 • FA::X (503) 254-1452



.. F. Duane Lee, P.E.

Report Date: September 25, 1996
Job Number: 960722K

PWSID: None Provided
PO Number: None Provided
Project No: LEI Proj. No. 1569.10

Project Name: Wheeler Test Wells

Field Identification

. Lee Engineering Inc.
1300 Join AdamsSt,. ,

[' Oregon City, OR 97045 lt,

[, ~-

• Luhora1ory
Sample ID

Sample Information

Matrix
Collection Collection
Dace Time

07/20/96 NP

Sincerely,

Drinking Water

Rona A. Klueh
Technical Director

The data submitted in this report is for the sole and exclusive use of the above-named client. All samples
associated with the work order will be retained a maximum of 15 days from the report date or until the
maximum holding time expires. All results pertain only to samples submitted.

a." you for allowing Coffey Laboratories to be of service to you. If you have questions or need further
~ assistance, please do not hesitate to call our Customer Services Department.

RAK/atcl

!■-,I 960722K-t w,n No.21

Analytical results are on the following page(s).

Coffey Laboratories. Inc.
12423 N.E. Whitaker Way • Portland, OR • 97230 • (503) 254-1794 • FAX (503) 254-1452



Lee Engineering Inc.

Analytical Data

Job Number: 960722K
PWSID: None Provided

Page Number: 2 of 2

Sample Information

Source ID: None Provided
Sampled At: Well No.2

Date Collected: 07/20/96
Date Received: 07/22/96

Sample Composition: Drinking Water
Lab Sample ID: 960722K-1

Source Name(s): None Provided
Sampled By: Craig Russell

Time Collected: NIP
Date Analyzed: 08/16/96

EPA Category: Radiological

Contaminant
Gross Alpha

Detection
Code MCL pCi/L Limit
4000 15. 1.

Analysis nCi/L Method
SM 7110 C

Analyst
¥

+ The analysis was perfonned by Truesdail Laboratories, lnc., Tustin, CA.

faximum contaminant (MCL) means the maximum allowable level of a contaminant in water delivered 10 the users of a public water
system.

Coffey Laboratories, Inc.
12423 N.E. Whitaker Way • Porland, OR • 97230 • (503) 254-1794 • FAX (503) 254-1452
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LEE ENGINEERING, INC.
F. DUANE LEE, PE.
DAVID A. LEE, PE.. PL.S.
JAMES G. SMITH, PE.

October 20, 1994

+.ny
i 1S94

MayorWalt Trandum
City ofWheeler
P.O. Box 177
Wheeler, OR 97147

Re: Cities ofWheeler andManzanitaWaterMaster PlanUpdate - Groundwater Investigation

Dear Mayor Trandum:

Lee Engineering, Inc. is pleased to transmit herewith 10 copies ofour draft report for the
groundwater investigationand update ofyourwatermaster plan. The final report is a result of
considerable effort by you and your staff and individuals at the City ofManzanita and several
other parties who have been instrumental in workingwithyou on this project. the report
concludes that the best long range water supply for the Cities ofWheeler andManzanita is the
development ofgroundwater along the north bank ofthe Nehalem River at approximate River
Mile 10.6. The proposedwell location is on property currentlyowned byMr. andMrs. Forster.

Considerable additional workwill need to be undertaken before the City can begin receivingwater
from the proposed newgroundwater source. We look forward to workingwith you and the other
participants in the implementation of the proposed regional water supply project.

Thank you for this opportunity to be ofservice to you and the many citizens oftheNorth
TillamookCounty area.

Sincerely,

LEE ENGINEERING, INC.

F. Duane Lee, P.E., W.R.E.

FDL.nj
Enclosures

1300 JOHN ADAMSSTREET OREGON CITY, OREGON 97045
1-800-848-9731 FAX '360

PH. 503-655-1342

I
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CITY OFWHEELER
AND

CITY OFMANZANITA

WATER FACILITIES

MASTER PLAN UPDATE

This project was funded in part with a financial award fromthe Special PublicWorks
Fund administered by the State ofOregonEconomicDevelopmentDepartment.

October 1994

Prepared by:

LEE ENGINEERING, INC.
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CHAPTERl

1.1 Introduction

During the past two years, including 1993 and 1994, the City ofWheeler has been actively
pursuing a solution to their domestic water needs. The City currently delivers water to the
citizens from two small drainages near the town ofWheeler. Water is delivered without treatment
except for chlorination acting as a disinfectant. At times, the water becomes very turbid. At
other times, there is barely enough water to serve the existing customers and their associated
demands.

InMarch of 1993, a report was prepared for the City ofWheeler outlining various alternatives for
improving their water supply. The recommendations were in keeping with the Oregon
Department ofHuman Resources - Health Division, which is requiring Wheeler to upgrade its
water supply or seek an alternative source. The report concluded that the most likely solution for
an improved water system would be to develop a water supply on the Nehalem River.

In order to pursue this option, the City ofWheeler, together with the City ofManzanita, applied
for a grant from the Oregon Department ofEconomic Development to drill test wells along the
NehalemRiver at approximately River Mile 9 to RiverMile 10. The City ofManzanita elected to
join the City ofWheeler in the investigation of alternative supplies since it is also under direction
from the Oregon Health Division to upgrade its water source. The two cities budgeted local
resources for additional funds beyond the $10,000 grant in order to accomplish the minimum
objectives ofgroundwater investigations.

Several other smaller water systems and communities could participate in the proposed regional
solution. However, the groundwater investigation was limited to the two cities, together with
NehalemBay State Park, Zadduck Creek, Tideland, and Brighton. Other agencies which could
benefit from the proposed regional water system, but did not choose to do so, were Watseco
Barview, RockawayBeach, Nehalem, and NeahkahnieWaterDistrict. However, it is
understood that these agencies may wish to participate in the regional water solution after the
initial groundwater investigation or at some other future date.

1.2 Purpose of the Study

The primary purpose ofthis study is to provide sufficient information to detennine whether or not
groundwater can be developed in sufficient quantity and quality to meet the needs ofa regional
water supply. It is not the purpose of this study to answer all questions relating to a regional
water supply. Rather, the primary focus of this study is on the potential groundwater resource.

1-1
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This report also updates the previous reports entitled "North Tillamook County Regional Water
Supply Master Plan" and City ofWheeler Water Facilities Master Plan." Additional infonnation is
contained within the previous studies.

1.3 Scope of the Study

The scope ofthis study is to include investigations ofthe potential ofa groundwater resource and,
ifviable, address how the water system would be developed to provide domestic water supplies to
Wheeler and Manzanita and the other participating parties. The primary tasks include:

1. Perfonn an electro-geophysical mapping ofthe potential aquifer area.

2. Construct test wells (test well) by drilling, casing and developing one or more
wells.

3. Provide test pumping ofthe developed wells.

4. Perform water quality testing to detennine if the water is suitable for domestic
purposes.

5. Prepare an engineering report of findings.

1.4 Acknowledgments

Lee Engineering, Inc. expresses sincere thanks to Mayor Walt Trandum ofWheeler, Gene Cox,
City Recorder/PublicWorks Director of Wheeler, and RandyKugler, City Manager of
Manzanita. Their assistance in collecting the information and approaching the local property
owners for permission to access potential groundwater sites was invaluable. This projectwould
not have been possible without their help.

We also wish to thank various individuals at the Oregon Economic DevelopmentDepartment,
including Bill Campbell, and Dave Phelps at the OregonHealth Division, for his patience and
encouragement throughout the project.

Finally, we thank Dr. Peter Scott ofLinn Benton Community College and Vicki Goodman ofthe
Tillamook County Economic Development Committee for their assistance inworking with the
North Tillamook County WaterResource Committee in coordinating various activities under this
study.

1 - 2



CHAPTER2

PLANNING AREA CHARACTERISTICS

2.1 PlanningArea Description

The planning area for this report is the City ofWheeler Urban Growth Boundary, the City of
Manzanita Urban Growth Boundary, and the existing service areas ofNehalemBay StatePark,
Tideland, Zadduck Creek, and Brighton. For the areas outside ofWheeler and Manzanita, the
existing land use is controlled by the Tillamook County Comprehensive Plan. The Urban Growth
Boundary for Wheeler and Manzanita is outlined in the cities' respective Comprehensive Plans.
Details ofthe planning area, potential growth, and other factors are outlined in the previous report
entitled "North Tillamook CountyRegional Water SupplyMaster Plan, 11 March 1993. The
specific areas covered by projections in this report are shown on Figure 2.1.

2.2 Pending Developments

The City ofWheeler has received active inquiries concerning several recent developments. In the
prior report ofMarch 1993, four commercial developments were proposed. They included:

Proposed Development

Paradise CoveMarina and RV Park

Wheeler Marine Park

Nehalem River Marina Harbor

Wheeler Fishing Lodge

Total Estimated New Jobs:

Estimated New Jobs Created

15

6

12

3

36

In addition to these projects, residential subdivisions were proposed, including:

Development

Goins Subdivision (Bayview)
Scott Goins, Developer

Rose Addition
Ver Scobel, Developer

2-1

Total Lots

20

24



Currently, two other major developments have been added to the list for Wheeler. They include:

Development Total Lots..
Alder Ridge Subdivision 13
PatWilliams, Developer

Bay View Subdivision 25
Bob Webster, Developer

Alder Street Development 4
Mr. & Mrs. Welch

Obviously, the City ofWheeler is expecting much more rapid growth than was originally
anticipated two years ago. With the developments currently under way, the city's population is
expected to increase by about 50% in the next five to ten years. These developments are
presently being restricted due to the inability ofthe City to meet the demands and quality
requirements ofa public water system.

The City ofManzanita is also experiencing rapid development far in excess ofthe earlier
projections. Currently, the City has growth at a rate of3% to 4% per year. Most ofManzanita's
development is the result ofnew housing on existing platted lots. There are no pending new
subdivisions. However, several are anticipated in the near future.

2-2
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CHAPTER 3

WATER REQUIREMENTS

3.1 Estimated Water Demands

The current and future water demands are shown in Table 3.1. The total number of existing
services connected to the proposed six jurisdictions thatwill be served by a regional water supply
is about 1,587. Total connections are expected to increase to about 2,458 by the year 2010 and
to 4,978, or approximately 5,000 connections, by the year 2050.

Currently, average water demand is a little over 400,000 gallons per day. This demand is for an
average day. Peale day demands are about two to two and one-halftimes the average day
demand. Peale day demands occur in August and January ofeach year. Future average day and
peak day demands are tabulated in Table 3 .1. Peak day demands will approach about 2.2 million
gallons per day by the year 2050. This is a rate of about 1,526 gallons per minute. Average day
is estimated to be about 913,000 gallons per day, or a little over 630 gallons per minute.

In addition to the future water needs of Wheeler, Manzanita, and neighboring water systems,
future service may be provided to Rockaway Beach, Nehalem, and Neabkahnie. Estimates of
those systems' demands are outlined in the previous reports.

3-1
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CHAPTER 4

TESTWELLS

4.1 Test Wells

The initial test well site was proposed to be at River Mile 9.1 on property owned by Don Smith.
The City attempted to negotiate an option to purchaseMr. Smith's property while
electrogeophysical investigations were under way and while surveys were beingperfonned.
However, the negotiations withMr. Smith were not concluded and, therefore, no test wells were
constructed on this site.

Following the failure to arrive at a reasonable option to purchaseMr. Smith's property, the City of
Wheeler undertook steps to secure alternative sites for further groundwater investigation.
Properties upstream and downstream of Mr. Smith's property were investigated. Land owners
were contacted. The majority ofthe landowners were not interested in selling property to the
Cities ofWheeler and Manzanita for a regional water supply. However, Mr. Forster, who owns
property along the north bank oftheNehalem River upstream ofapproximate River Mile 10.5,
was willing to discuss groundwater development on his property. Eventually, the City andMr.
Forster entered into an option for the purchase of about two acres for the initial development of
groundwater. Following those negotiations, Lee Engineering, Inc. and AGI Technologies
proceeded with electro-geophysical investigations at approximate River Mile 10.6.

The results ofthe electrogeophysical work are enclosed in the Appendix, together with the test
well results. The report is entitled: "Wheeler TestWell Report," September 13, 1994.

The initial intent was to drill a test well and two observation wells. However, a pond exists near
the well site and theNehalem River is sufficiently close to provide for the observation that was
necessary to give reasonable conclusions as to the potential yield ofthe one test well that was
eventually drilled. Other test wells and/or observation wells were not drilled due to financial
constraints that resulted from the initial investigations undertaken at the Smith property and the
failure to conclude the investigations at that site. Although electro-resistivity work was done and
may provide valuable infonnation for a future well site on the Smith property, only the one test
well was eventually constructed.

The test well was constructed in confonnancewith Oregon Water ResourceDepartment
requirements and was drilled by American Drilling Company. Again, due to financial constraints,
the well was not developed to its full potential. Eachwater-bearing zonewas independently
tested as the casing was advanced. However, a well screen was not placed, nor was the casing
perforated to yield the maximum potential from the well. The geologist projects that each well
located at this site will likely have a yield ofat least 400 gpm. The yield may prove to be higher
once thewell is fully developed.
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In addition to potential well yield, some physical and chemical analysis was done on water quality
from the well. The water quality issues which were analyzed indicate that the well is sufficient for
domestic water purposes. Also, the hydrogeologist concluded that the wells will not be under the
influence of surface water. Therefore, water can be delivered from thewells directly to a
transmission system for delivery to the regional water users. The only treatment thatwill be
required will be for disinfection. It is proposed that chlorinewill be used as the disinfection
medium. It is also recommended, although not required, that chemicals be added to adjust the pH
of the water to reduce its corrosion potential.

Assuming the minimum yield ofapproximately 400 gpm per well, thewell site appears to have the
potential to serve the region's peak day water demand through the year 2050. That is,
approximately four wells can be developed at the proposed site. Each well will have a capacity of
approximately 400 to 600 gpm. Minimum yield at this site is estimated to be about 1,600 gpm.
The peak day demand for the proposed regional users will be approximately 1,550 gpm in the
year 2050.

As the AGI report suggests, we strongly recommend that the existing test well be improved to a
production well including the installation ofwell screens and gravel packing, test pumping for a
full 24-hour period, and a complete and thorough chemical and physical analysis ofthewater near
the conclusion ofthe test pumping.
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CHAPTER5

PROPOSEDWATER SOURCEAND IMPROVEMENTS

5.1 Proposed Water Source

The proposed water source for the Cities ofWheeler and Manzanita is recommended to be a
groundwater source located at approximate RiverMile 10.6 along the north bank oftheNehalem
River between the river and the existing railroad tracks. The proposed site is currently owned by
Mr. and Mrs. Forster. The cities should proceed with development ofa legal description of the
proposed property to be purchased and exercise its current option with the Forsters.

The proposed water source should initially consist ofaminimum of two wells, each with a
capacity of at least 400 gpm. Total groundwater capacitywould then be 800 gpm, or a little over
1 mgd. The initial two wells will meet the region's projected need through the year 2010. Prior
to the year 2010, the regional water system should anticipate constructing additionalwells, Wells
No. 3 and 4. Therefore, it is also recommended that the regional water supply authority begin
negotiationswithMr. and Mrs. Forster for eventual purchase of more than the initial two acres.
Approximately 15 acres may eventually be needed to serve the current proposed users, together
with the future service to Rockaway Beach, Nehalem, and/or Neahkahnie. Additional
hydrogeologic studies should also be undertaken to more thoroughly map the area's groundwater
potential.

ii 2. Chlorine disinfection system and pH adjustment

5.2 Proposed Improvements

Proposed improvements to develop the recommended groundwater supply will include, as a
minimum, the following:

Item Description
No.

1. Two wells

3. Telemetering

4. Pipelines

A Wells to Chlorinator System
B. Chlorinator System to Mohler
C. Mohler to Reservoirs

5-1



5.

D. Reservoirs to Highway 101
E. Highway 101 to Manzanita
F. Highway 101 to Wheeler
G. Wheeler to Brighton

Reservoir (2 mg)

€

I

4
I

6. Master meters and pressure regulating valves at each service connection to Zadduck
Creek, Mr. and Mrs. Forster, Tideland, Manzanita, Wheeler, Brighton, andNehalem Bay
State Park.

A schematic ofthe proposed Capital Improvements is shown in Figure S.1. The proposed
improvements will include several river crossings, bridge crossings at Highway 53, Highway 101,
and the railroad bridge on Highway 101, boring underneath the Port ofTiJlamook Bay Railroad's
rights-of-way, and several highway or road borings.

Where the pipeline crosses existing drainages or small streams, the pipeline will be constructed
during the time frame allowed by the Oregon Department ofFish &Wildlife, or the crossings will
be bored.

5.3 Pipelines

Pipelines to be constructed from thewell site toManzanita and Wheeler are shown to be located
along the County road which parallels theNehalemRiver on the north side. The pipelinewill be
routed to Mohler, Highway 53, and along Highway 53 and/or the oldMohler Highway to
Highway IO1. A separate pipeline will lead to a reservoir located to have an overflow elevation
of about 340 feet.

The pipeline is proposed to be constructed ofductile iron. It is assumed that the majority of the
pipeline route will need to be constructed with backfill of3/4" crushed rock to be in compliance
with CountyRoad and StateHighway Department requirements. Ductile iron is selected
primarily to resist slightmovements in the ground due to natural slides and/or earthquake
potential of the area. PVC pipe is more subject to shear and pipe failure resulting from minor
earth movements than is ductile iron and is, therefore, not recommended..

The pipe sizes have been selected so as to provide for water at a peak day rate to the existing
water systems and existing reservoirs. Ahydraulic network model was performed on the
computer to verify the pipe sizes.

The pipe lengths are shown to the closest 500 feet. No attempt bas been made to survey the pipe
routings at this time. Rather, scale dimensions have been used.
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5.4 Reservoir

The reservoir volume has been selected to be the lesser ofpeak day demand or three times
average day demand. For purposes ofpreliminary sizing, it appears that the peak day demand of
a little over 2 mgd near the year 2050 controls. It is assumed that the reservoir for the regional
supply, together with the reservoirs for each city, wiJI suffice to provide a reasonable and reliable
source ofwater during periods ofminor power failure, breaks, or other interruption of
transmission ofwater in the transmission mains, and other emergency situations.

The reservoir is proposed to be located betweenMohler and Wheeler. No specific site has been
selected. However, the overflow elevation will need to be about 340 feet mean sea level. The
reservoir may be constructed ofeither concrete or steel. However, it is recommended that the
reservoir be concrete and that it be buried. The primary reason for this recommendation deals
with the lowmaintenance costs associated with concrete and the fact that concrete reservoirs that
are buried have a much better potential for resisting earthquake damage than do steel tanks
constructed above ground.

5.5 Well Site Issues

The primary concern about thewell site is the potential flooding of the site. The U.S. Army
Corps of Engineers project that the peak 500 year storm eventwill cause awater level to be
about 34.7 feet. The natural ground level at the site is about 24 to 26 feet. Therefore, about 8 or
9 feet offill at thewell sites will be necessary to place thewell vent and other equipment above
the projected 500 year floodplain. This issue must be addressedwith the U.S. Army Corps of
Engineers and theDivision of State Lands before final details ofthewell construction can be
determined.

The proposed well sites are not, in our opinion, located in awetlands area or in other
environmentally sensitive areas. Also, it does not appear from a briefinspection that any
residential housing units would be impacted by theminor hydraulic change in the potential -flood
levels thatwould occur in the natural floodway so as to preclude someminor construction activity
at thewell sites.
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6.1 General

CHAPTER 6

COST ESTIMATES

l In detennining the capital cost estimates for the various elements ofthe proposed water source
development, very generalized cost estimating was used. No attempt was made to develop the
project to a level of preliminary engineering. Preliminary designs are beyond the scope ofthis
report. Rather, standard cost guidelines were used when they were appropriate. In some cases,
information was taken from similar projects in theNorthwest Oregon region.

Since the Engineer has no control over the cost of labor, materials, equipment or services
furnished by others, or the future contractor's methods for detennining prices, or competitive
bidding or marketing conditions, the Engineer's opinion of probable total project cost and
construction cost provided herein is made on the basis of theEngineer's experience and
qualifications and represents theEngineer's bestjudgment as an experienced and qualified
professional engineer familiarwith the construction industry as it relates to water system
improvements. The Engineer cannot and does not guarantee that proposals, bids, or actual total
project or construction costs will not vary from the opinion of probable costs prepared herein. It
is strongly reconunended that before major financing for any ofthese projects is implemented, a
more detailed preliminary engineering study be undertaken.

Costs estimates for Capital ImprovementPrograms are presented as project costs consisting of
estimated construction costs, property costs, and allowances to cover for the cost ofengineering,
contingencies, and administration.

Construction costs will varywith time. Therefore, we have indexed the costs herein to the
EngineeringNewsRecordConstruction Cost Index, effective as of October of 1994, more
specifically, an ENRIndex of5450. For future estimates ofcost the index at that time actual or

9 • 2

projected, should be used to update the costs from those projected herein. Construction costs are
escalating at a rate of about 3% or 4% per year.
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TABLE 6.1
CITY OFWHEELERAND CITY OFMANZANITA
WATER FACILITIES MASTER PLAN UPDATE

PROPOSED CAPITAL IMPROVEMENTS
ITEM DESCRIPTION COST ESTIMATE

1. Two Wells $ 175,000

A Land Cost $ 25,000

2. Chlorine and pHAdjustment $ 100,000

3. Telemetering $ 40,000

4. Pipelines

A. Wells to CI, 1,300 12" $ 52,000

B. Cl, to Mohler 17,000 12" $ 680,000

C. Mohler to Res. 8,000 12" $ 337,000

D. Res. to Hwy 101 1,000 12" $ 50,000

E. Hwy 101 to Manz. 17,500 10" $ 647,500

F. Hwy 101 to Wheeler 7,000 6" $ 224,500

G. Wheeler to Brighton 16,000 2" $ 160,000

5. Reservoir, 2 mg $ 650,000

A Land and Easement Cost $ 10,000

6. Master Meters and PRV's

A Zadduck Creek $ 1,500

B. Forster's $ 2,500

C. Tideland $ 3,000

D. Manzanita $ 10,000

E. Wheeler $ 10,000

F. Brighton $ 3,000

G. Nehalem Bay State Park $ 0
SUBTOTAL: $ 3,181,000

ENGINEERING& CONTINGENCY@ 30% $ 943,300

TOTAL ESTIMATED PROJECT COST: $ 4,135,300

INTERIMFINANCING& INFLATION@ 10% $ 413,530·-
TOTAL PROJECT BUDGET: $ 4,548,830

-



I

t
I

f
t

CHAPTER 7

PROJECTED USER FEES

7.1 Projected User Fees

The total estimated project costs for the regional water supply is approximately $4,550,000. It is
estimated that about 4,978 connections will receive benefit from the regional water supply
through the year 2050. This equates to $910 per equivalent residential connection.

The unit cost ofwater to the future users will include the payment ofdebt on the capital
investment, plus allowance for operation and maintenance. Ifthe debt is assumed by the Farmers
HomeAdministration at 5% interest rate for 30 years, the average annual cost for debt retirement
will be about $60 per household. Annual power costs for a house that uses about 8,000 gallons
per month is estimated at $9.20, assuming $.06 per kilowatt hour. The local Tillamook County
Peoples UtilityDistrict actually charges only about $.03 to $.04 per kilowatthour. However, it is
believed that the $.06 per kilowatt hour may bemore realistic in the future, and the $9.20 per year
for power costs is suggested.

In addition to these costs, allowance needs to be made for general maintenance and administrative
overhead.

The total estimated user cost per year is about $167, or $14 permonth. This cost relates only to
thewholesale cost ofwater. It does not include the normal operation and maintenance costs of
the individual user's distribution network, including their own distribution pipelines, reservoirs,
meters, and other system components. Another way ofanalyzing the cost ofproviding a regional
water supply is to base the cost estimate on a unitmeasure ofwater. For example, the above
estimate per month is based on a use of 8,000 gallons per month per household. Therefore, the
unit cost ofwater would be about $1.74 per 1,000 gallons.

This approach also assumes that future users will pay for connecting with the system through
SystemDevelopment Charges. The SystemDevelopment Charge will depend on when the new
customer conencts to the system. This value should be escalated each year based on the
amortization schedulewhich is finally adopted to finance the capital improvements. This way, the
existing users will not be paying for the oversizing necessary to provide service to future
customers.

TheMarch 1993 North Tillamook County RegionalWater SupplyMaster Plan projected that
waterwould cost about $1.03 per 1,000 gallons. The primary difference between previous and
current projections is the fact that the previous projections included service to Rockaway Beach,
Nehalem, and Neahkahnie. The unit cost ofproduction can be reduced by including more users in
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the system. This results from a general economy ofscale. That is, the more users, the less wiII be
the unit cost ofwater. The newprojections also anticipate a 30-year bond term, rather than 40
years assumed in the previous report. Oregon statute limits bond terms forwater authorities to
30 years .

7.2 Future Organizational Structure

In recent conversations betweenWheeler andManzanita, it is the general consensus that a water
authority should be formed with the primary responsibility for deliveringwholesale water to the
various wholesale customers. Water authorities may be formed from existing cities, water
districts, or other entities. In this case, the various entities can form a water authority as provided
in ORS 450.650 through 450.700. A copy ofthe existing statute is enclosed in the Appendix.

It is suggested that thewater authority be formed by the Cities of Wheeler andManzanita
through enacting appropriate resolutions. The resolutions shall set forth the names and
boundaries ofthe proposed water supply authority. The boundaries need not be contiguous. The
Cities ofWheeler andManzanita should file their resolutions with the Tillamook County Board of
Commissioners.

Upon receipt ofthe resolution, the Tillamook County Commission shall determine that provision
of potable water to the area within the proposed water authority can bestbe achieved by creation
ofa water authority rather than bywater districts or cities. In making this determination, the
County Commission shall consider several factors outlined in the statutes, including the ability of
the proposed authority to provide water service, the effects ofboth long and short term rates for
patrons, the impact ofthe proposed water authority on adjacent special districts or cities, and the
consistency ofthe proposed water authority with the adopted Comprehensive Plan of the County
within the boundaries ofthe proposed water authority.

Following the determination ofthe above information, the Tillamook County Commission is to set
a public hearing on the proposal. The hearing and election on the proposal and election ofboard
members shall be conducted as provided by ORS 198.800 to 198.825.

According to the law, a water authority is a municipality and may issue revenue bonds to finance
proposed construction.

Anotherunique aspect ofwater authorities is the right to acquire water rights, either
independently or from municipalities or districts upon its inception. Further, a water supply
authority may change the points ofdiversion ofwater or move water intake sources as specified in
the water rights permits or certificates ofthose districts ormunicipalities thatwere merged into
the water authority. In general, the primary purpose ofthe water authority is to operate a
municipal organizationwhose primary function is the supply ofdomestic water. However, the
water authority may extend its jurisdiction to the transmission, distribution and operation of
individual water systems.
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CHAPTER 8

FUTURE TASKS

I-
llj
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8.1 Complete Well No. I

Several activities must be undertaken in order for the project to proceed. These tasks include, but
may not be limited to, the following items.

It is recommended that the Cities of Wheeler and Manzanita extend the current financial request
from the Oregon Department ofEconomicDevelopment. A $10,000 grant has been received.
The cities may borrow up to an additional $20,000 to proceed with completion of Well No. 1.
This will then provide a more reliablewell pumping test and a better analysis ofthewater
chemistry and physical characteristics. This information will be invaluable during final design.

8.2 Public Relations Campaign

Dr. Peter Scott ofLane Benton Community College has applied for and received a grant through
RCA and EPAto undertake a public relations campaign to present to the city councils and the
public at large the intent and scope ofthe proposed project. This campaign may be invaluable
when an election is held to form the water authority and when the authority proceeds with final
financing for the project. It is recommended that the two cities cooperate and enter into
agreementwith Dr. Scott and RCAfor implementation ofthe proposed public relations program.

8.3 Property Purchase

It is recommended that the City ofWheeler proceed with the property purchase fromMr. and
Mrs. Forster. There are still some minor issues remaining to be developed, including the
arrangement for delivery ofwater toMr. Forster at a stipulated rate, development of actual legal
descriptions and property surveys for the property to be acquired, etc.

8.4 County Zone Change

Once the legal descriptions are completed, the cities should proceed with an application to
Tillamook County for a community service zone at the proposed well sites. Application forms
will need to be filled out and fees paid for the proposed zone change request.

8.5 Water Rights

The City has made application at River Mile 9.1 for a groundwater permit. This permit should be
modified to apply to the proposed newwell sites at River Mile 10.6. The new application should
include all four proposed well sites as outlined herein.

8-1
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8.6 Corps ofEngineers, Division ofState Lands, and DEQ Permits

In order for construction to occur within the floodplain, preliminary engineering details will need
to be developed and coordinated with the Corps ofEngineers, StateLands, and DEQ. There
may also be some requirements under the County zoning regulations for certain conditions to be
met to satisfy concerns about minor changes in the profile of the floodway. These changes will
occur as very small islands at each well site and it is not anticipated that the proposed
construction details will have any significant effect on the hydraulic capacity ofthe floodway.
However, these issues will need to be addressed with the Corps and DEQ and/or the Division of
State Lands.

8.7 Reservoir Sites and Easement

The City should immediately begin contacting potential property owners that may own sites
suitable for the proposed reservoir. Ultimately, sites will need to be purchased and a pipeline
easement obtained. Prior to the purchase, site surveys will need to be undertaken, legal
descriptions drawn, property corners set, etc.

8.8 Organizational Structure

As discussed in 7.2, the cities should undertake the formal actions necessary to form awater
authority. Legal counsel will be required to assist the cities in this process.

8.9 Funding

The City ofWheeler has submitted on behalfofthe regional authority a preapplication to Farmers
Home Administration for funding of this project. In addition, OEDD should be contacted for
grants and/or loans under the Water and Wastewater Financing Program. The FmHAapplication
should be updated to include the new cost estimates.

The City ofWheeler should also apply for funds through the Farmers Home Administration to
undertake improvements to its water system as outlined in the City's Water Facilities Master Plan.

8.10 Preliminary Design Report

Before final financing is arranged for this project, it is recommended that a preliminary design
report be prepared once all ofthe above information is available. The preliminary design report
should more accurately estimate the total costs for the project. Following preparation ofthe
preliminary design report, a detailed financial feasibility analysis will be required prior to the sale
ofrevenue or general obligation bonds.
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450.650 PUBLIC HEALTH AND SAFETY

WATER SUPPLYAUTHORITIES
450.650 Board of directors; terms;

qualifications. (1) The governing body of a
water supply authority shall be a board of
directors of seven members.

(2) The term of office of a director of a
water supply authority is four years.

3) Any elector residing within the pro
posed water supply authority is qualified to
be a member of the board of directors of the
authority.

(4) Notwithstanding subsection (3) of this
section, a person who is an employee of a
water supply authority is not qualified to
serve as a director of the water supply au
thority by which the person is employed.
(1987 c63 {4; 1989 c.809 62)

450.655 Methods of election of author
ity directors. (1) The directors of a water
supply authority may be elected by one of
the following methods: .

(a) Elected by the electors of zones as
nearly equal in population as feasible ac
cording to the latest federal decennial cen
sus.
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SANITARY DISTRICTS; WATER AUTHORITIES ·150.680

(b) Elected at large by position number
by the electors of the district.

(2) Candidates for election from zones
shall be nominated by the electors of the
zones.

(3) If the directors of the water supply
authority are elected from zones, the board
of the water supply authority, after each
federal decennial census, shall adjust the
boundaries of the zones to make them as
nearly equal in population as feasible. (1987
c.863 $5)

450.658 Election of directors. (1) Seven
directors of the water supply authority shall
be elected at the election for formation of
the authority or, if no election is held on the
question of formation, at the election held
under ORS 198.825.

(2) If the effective date of the formation
of the water supply authority occurs in an
odd-numbered year, four directors of the au
thority shall be elected for four-year terms
and the other three directors shall be elected
for two-year terms. If the effective date of
the formation occurs in an even-numbered
year four directors shall be elected for
three-year terms and the other three direc
tors shall be elected for one-year terms. (1987
c.863 §6)

450.660 Water supply authority for
mation. A water supply authority may be
formed by any of the methods provided for in
ORS 450.665 to 450.680 or 450.785. (1987 c863
§2)

450.665 Formation of authorities by
special districts. A water supply authority
may be formed as provided in OHS 198.800 to
198.825 exceptthat:

(1) A petition for formation shall be
signed by not less than 100 electors regis
tered in the territory subject to the petition.

(2) In its order creating the water supply
authority, the county board shall prescribe
the method of election of the board of the
proposed authority from among the methods
described in0RS 450.655. If the county board
determines that the directors of the water
supply authority shall be elected from zones,
the county board shall establish and describe
the zones, using streets and other generally
recognizable features. (1987 c.863 §3)

450.670 (1987 c.863 §9; 1989 c.809 §6; renumbered .
450.987 in 1989)

450.675 Formation of authorities from
areas within one or more counties. Any
portion of one or more counties, including
both incorporated and unincorporated areas
as well as areas within domestic water sup
ply districts, county service districts for wa
ter supply works and other districts may be
formed into a water supply authority under

ORS 450.650 to 450.989. Such areas need not
be contiguous. (1971 c504 3)

450.680 Formation of authorities by
cities and water districts. (1) The govern
ing bodies of two or more cities, two or more
water districts or one or more cities and one
or more water districts, when they consider
it necessary for the public health, safety and
welfare may initiate the formation of a a
ter supply authority by resolution. The reso
lution shall set forth the name and
boundaries of the proposed water supply au
thority. The governing bodies shall file the
resolution with the governing body of the
principal county, as defined in ORS 198.705.
If any part of the proposed water supply au
thority is within a city, the resolution shall
be accompanied by a certified copy of a res
olution of the governing body of the city ap
proving the resolution that initiates
formation of the water supply authority.

(2) Upon receipt of the resolution, the
county governing body or boundary commis
sion shall determine that provision of potable
water to the area within the proposed water
authority can best be achieved by creation
of a water authority rather than by water
districts or cities. In making this determi
nation, the county governing body shall con
sider the following factors:

(a) The ability of the proposed authority
to provide water service to the area within
the proposed authority;

(b) The effect on both long and short
term rates for patrons within the proposed
authority;

{c) The impact, if any, of the proposed
water authority on adjacent special districts
and cities; and

(d) Consistency of the proposed water
authority with the adopted comprehensive
plan of the county within the boundaries of
the proposed water authority:

(3) After the county governing body or
boundary commission makes the determi
nation under subsection (2) of this section.
the county governing body shall by order
provide for a public hearing on the proposal.
The order shall set forth the date, time and
place of the hearing. Notice of the hearing
shall be given in the manner provided by
ORS 198.800 except that the notice shall
state that the governing bodies of the cities
or water districts have filed a resolution
with the county governing body declaring
their intention to initiate formation. The
hearing and election on the proposal, and
election of board members, shall be con
ducted as provided by ORS 198.800 to
198.825. [1971 c.504 §4; 1983 c.74-0 §172; 1987 863 511;
1989 c.809 $3)
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450.65 PUBLIC HEALTH AND SAFETY

450.685 Application of certain pro
visions to authorities. (1) Except as pro
vided by subsection (2) of this section, ORS
450.070, 450.084, 450.085 and 450.650 to
450.989 apply to a water supply authority.

(2) ORS 450.810 (1), 450.815 (7), (8) and
(9), 450.820 and 450.835 do not apply to a
water supply authority. ·
. (3) ORS 264.240, 264.250 (2), 264.300 to
264.320 and 264.505 to 264.840 are applicable
to a water supply authority. (1971 c.504 §5; 1959
c.s09 0

450.690 Purposes for which authority
is municipality. A water supply authority is
a 'municipality for the purposes of ORS
288.805 to 288.945, and revenue bonds issued
by a water supply authority shall be issued
in accordance with ORS 288.805 to 288.945.
(1987 863 £8)

450.695 Acquisition of water rights;
effect on priority of rights. (1) A water
supply authority may acquire water rights
from any municipality or any district, as de
fined in ORS 543.655. Upon request by the
authority if the water right acquired was for
municipal use, the Water Resources Com
mission shall issue a new water right certif
icate to the water supply authority
preserving the previously established priority
of water rights.

(2) In accordance with 0RS 540.520 and
540.530, a water supply authority may change
the points of diversion of water or move the
water intake sources as specified in the wa
ter right permits or certificates of those dis
tricts or municipalities that were merged
into the authority. [1989 c.707 §1]

Note: 450.695 and 4.50.700 were enacted into law by
the Legislative Assembly but were not added to or made
a part of ORS chapter 450 or any series therein by leg
islative action. See Preface to Oregon Revised Statutes
for further explanation.

450.700 Acquisition of water rights;
effect on prior rights. (1) A water supply
authority may acquire water rights from any
city or any district, as defined in ORS
543.655. Upon request by the authority, the
Water Resources Commission shall issue a
new water right certificate to the water sup
ply authority preserving the previously es
tablished priority of water rights.

(2) Upon compliance with ORS 540.520
and 540.530, a water supply authority may
change the points of diversion of water or
move the water intake sources as specified
in the water right permits of those districts
that were merged into the authority. Upon
the filing of notice of such changes with the
Water Resources Department, the changes

shall not impair any water right previously
vested in those districts. [1989 c809 $1)

Note: Se note under ORS 450.695

. 36-256



11
I
id

APPENDIX B



i
I
I
i
I

TECHNOLOGIES

WHEELER TESTWELL REPORT
Tillamook County, Oregon

September 13, 1994

Prepared for:

Lee Engineering
1300 John Adams Street
Oregon City, Oregon 97405



AGI Project No. 15,792.001

A Report Prepared For:

Lee Engineering
1300 John Adams Street
Oregon City, Oregon 97405

WHEELER TEST WELL REPORT
Wheeler, Oregon

September 13, 1994

Douglas C. ow
Senior Hydrogeologist

.~·

sah.co.is
Vice President

AGI Technologies
P.O. Box 1158
Gig Harbor, Washington 98335
206/851-5562

AGI Project No. 15,792.001

AGI
IC+NO1OCIE

"



I
I

AGI
iwro1ow

WHEELER TEST WELL REPORT

AGI Technologies was contracted by Lee Engineering to assist with development of a
Municipal ground water supply for the City of Wheeler, Oregon. This report describes the
results of investigations to select an appropriate site and conduct drilling at the selected site.

Surface Resistivity Survey

Surface resistivity profiling of property located on the north side of the Nehalem River at mile
10 showed good potential for water-bearing gravels to a depth of about 80 feet. The site
map, Figure 1, shows the locations of the resistivity profiles. Figures 2 and 3 show the
resistivity results in cross section. After analyzing the results, we recommended installation
of a test well at one of the following resistivity stations, 4, 6, 9, 10, or 13. American Drilling
Company was selected to drill an 8-inch test well using the cable-tool method at Station 4.
Construction and testing were conducted between August 16 and 18, 1994.

Test Well Results

The results of test drilling at Station 4 are shown in Figure 4. In drilling to a depth of 61 feet,
two significant water-bearing zones were encountered. The first zone consists of a brown
red gravel found from 31.5 to 35 feet below ground surface. This shallow zone was tested
with a centrifugal pump though the open bottom casing at 32 feet at.various rates up to 62
gallons per minute (gpm) for 45 minutes. This test showed a specific capacity of 7.6 gallons
per minute per foot (gpm/ft).

A second, more productive zone was encountered between depths of 45 and 60 feet. As
shown in Figure 4, three feet of water-bearing gravel between 45 and 48 feet overlie a
transition zone of gravel and cemented sand between 48 and 50 feet. A bail test was
performed with the 8-inch casing shoe at a depth of 48 feet and uncased hole to a depth of
55 feet in the cemented sand. Bailing at a rate of approximately 66 gpm produced no
measurable drawdown. The casing was then advanced to 50 feet in order to conduct a
pumping test with the centrifugal pump. The 8-inch casing slowed its advance significantly
at 50 feet, where it penetrated cemented sand.

With the casing at a depth of 50 feet, the water appeared to be shut off, and open hole
drilling continued through easily drilled cemented sand, which is probably fractured and
weathered sandstone bedrock, to a depth of 60 feet. The drilled materials were bailed from
the hole, and water re-entered the well.

15,792.001
September 13, 1994 1
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Drilling was followed by pumping at various rates up to 150 gpmfor 60 minutes. The results
show a specific capacity of 17.8 gpm/ft. Recovery was nearly instantaneous, indicating an
inefficient well. The quick recovery also suggests the water may have been leaking down
the outside of the 8-inch casing from the 45- to 48-footwater-bearing gravel zone. This zone
showed a very high specific capacity during previous bail testing. Drilling continued in hard
bedrock to a depth of 60.5 feet where drilling was stopped.

Water Quality

Water samples taken from the testwell, the Nehalem River, Peterson Creek, and the Nehalem
Redi-mix pond were analyzed in the field for temperature, conductivity, pH, iron, manganese,
and chloride. The results are shown in Table 1.

One additional water sample taken from the 50- to 60-foot pumping test was sent to a
laboratory for analysis of iron and manganese. The results shown in Table 1 are included
in the Appendix and show these parameters below maximum contaminant levels, with an
iron concentration of 0.13 mg/L, and a manganese concentration of 0.046 mg/L

TABLE 1

..

i
ft
I

Sito #4

Sito #4

Nehalem River

Peterson Creek

Nehalem Redi-mix Pond

32

50 -60

Surface

Surface

Surfaco

10

10

19

13

21

90.5

156.9

96.5

87.7

110.3

6.89 0.06

6.28 0.19

6.43 0.04

6.83 0.11

6.9 0.07

0.06

0.06

0.02

0.00

0.04

16

20

70

20.

20

I
The field. test results suggest the water in the lower zone is not in direct hydraulic continuity with
the Nehalem River at this location. The lower water temperature, higher specific conductivity, and
iron and manganese concentrations· in the 45- to 60-foot zone indicate it is isolated from the river
and shallow.aquifer. The analyses indicate the shallow aquifer may have a more direct connection

15,792.001
September 13, 1994 2
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with the surface water. This aquifer's susceptibility to surface contamination is less than that of
the shallow zone.

Optimum Yield

The optimum yield of a well completed in this aquifer can be estimated from the information
collected during pumping and bail tests. The static water level is about 14 feet below ground
surface. The top of the lower water-bearing gravel is 45 feet, leaving 31 feet of total available
drawdown. A properly screened, efficient well should have a specific capacity of at least 17 to
more than 20 gpm/ft. Allowing for pump submergence, seasonal water level fluctuations and
interference from any additional wells, the useable drawdown is 20 feet. Therefore, the safe yield
for this well, completed in the lower aquifer, is estimated to be about 400 gpm. Long-term testing
is needed to establish the optimum yield of single or multiple wells completed in the lower zone
of this site.

Conclusions and Recommendations

Based on these initial findings, three to four properly spaced wells producing about400 gpm each
might be constructed on this property. The subject testwell is suitable for completion as the first
production well. We recommend installation of 10 feet of stainless-steel well screen between 45
and55 feet. After development, a 24-hour pumping test and complete water quality analysis will
provide the information needed for design of a wellfield at this site. Better information could be

. obtained if at least one observation well is available during aquifer testin_g. If the City is ready-to
proceed with a wellfield, a larger diameter (12-inch) production well could be installed at one of
the other recommended locations. The first test well could then be used as an
observation/production well after completion, as recommended above.

15,792.001
September 13, 1994 3
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LEE ENGINEERING, INC.
F. DUANE LEE, PE.
DAVID A. LEE, PE.. P.L.S.
JAMES G. SMITH, P.E.

March 25, 1993

North Tillamook County
WaterResource Committee

c/o City of Wheeler
P.O. Box 177
Wheeler, Oregon 97147

Re: North Tillamook Cowzty Regi,onal Water Supply MasterPlan

Gentlemen:

We are pleased to transmit herewith 20 copies of the final report for the North Tillamook
County Regional WaterSupplyMasterPlan.. The final report is a result of considerable effort
by the Committee, representatives ofthe TillamookCountyEconomicDevelopment Committee,
the Rural Community Assistance Corporation, the Oregon Health Division, and Lee
Engineering, Inc. You will recall that we have had several meetings with the WaterResource
Committee, during which we have discussed many of the preliminary findings of this report.
Most of the concerns that have been expressed by the Committee are addressed herein.

The report outlines several optionsfor thedevelopment ofadequatepublic watersupplies within
the study area. The report concludes that most, if not all, of the existing water supplies are
inadequate in capacity orwaterquality. The alternative watersupply that addressesfuture needs
at the least possible cost appears to be groundwater development on the Nehalem River.
However, future studies concerning the available groundwater and groundwaterquality need to
be undertaken beforefinal decisions can be made on the regional water supply.

Communities such as Watseco/Barview, Rockaway Beach andNeahkahnie need to undertake
additional studies of their water systems before deciding to join with the regional supply.
However, the regionalsupply should anticipate that these communities will alsojoin the regional
water system as demands continue to exceed available water resources.

In order to continue with the regional option, it is suggested that the Cities ofWheeler, Nehalem
andManzanita enter into an interim intergovernmental agreement to address several key critical
issues. These issues are enumerated in the Summary of Conclusions and Recommendations,
Chapter8. Also, each of the three cities under orderfrom the Oregon Health Division to treat.
their existing supplies must respond to the Health Division with proposed programs for
continuing with funding, scheduling, interim operation of their water supplies, and
implementation of the recommended alternatives.

1300 JOHN ADAMS STREET OREGON CITY, OREGON 97045
1-800-848-9731 FAX 503-655-1360

PH. 503-655-1342



North Tillamook County
Water Resource Committee

March 25, 1993
Page 2

We sincerely appreciate workingwith each of the representatives of the variousjurisdictions who
participated in this study effor. We lookforward to working with each ofyou as you begin to
implement variousphases of the recommendedprojects. Also, we lookforward to working with
many ofyou in answeringmany of the unansweredquestions developedduring thepreparation
of this masterplan.

Thank you for this opportunity to be of service to you and the many citizens of the North
Tillamook County area.

Sincerely,

LEE ENGINEERING, INC.

F. Duane Lee, P.E., RE

FDL:nj

Enclosure
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CHAPTER 1

INTRODUCTION

1.1 PROJECT HISTORY

In January of 1992, the City ofWheeler met with representatives of the Oregon Economic
Development Department (OEDD) for the purpose ofobtaininga special public works fund
technical assistance grant to undertake a study of the City ofWheeler's water system. The
City of Wheeler at that time agreed with OEDD to take a proactive role in working with
surrounding jurisdictions to participate in a feasibility study to coordinate an area-wide
approach to the water supply and quality issues. As a result, a detailed scope of workwas
developed to analyze not only the City of Wheeler's water needs, but also to analyze a
regional water supply ofone ormore sources to meet the needs ofthe majority of the public
and private water systems north of Tillamook Bay to and including all developable area
south ofNeahkahnie Mountain.

Also in January of 1992, the Oregon Department of Human Resources - Health Division
issued formal schedules to 47 communities in Oregon requiring them to improve treatment
of their drinking water supplies obtained from lakes, streams and river sources. The
schedule required that the communities either install filtration by June, 1993, or develop an
alternative source ofwater such as wells or purchase water from other communities. The
Cities ofManzanita, Nehalem and Wheeler are among those required to filter their surface
water supplies or connect to approved alternative sources.

Throughout the Pacific Northwest, concerns about the use ofunfiltered water sources have
been high for many reasons. First, there have been several documented cases in the past
decade ofwaterborne disease outbreaks in Oregon communitywater systems, especially due
to the parasite giardia. A second reason is the implementation in Oregon of new federal
water requirements for increased levels of treatment to reduce the risk of water borne
diseases. These new requirements were established under the federal Safe DrinkingWater
Act of 1986, and the requirements of this act have taken effect as of January 1, 1991. In
addition, there are concerns about the cost of meeting the new regulations for small water
systems. The requirements for testing, control, availability ofwater, certified operation, and
many other factors will affect the cost of operating and maintaining existing, alternative, or
modified water systems.

In addition to the requirements for meeting new regulations, many of the jurisdictions in the
proposed planning area have experienced water shortages during low stream flow periods.
The recent drought, coupledwith increased population and demands forwater supplies, has
caused storage reservoirs to drop significantly in the communities ofNeahkahnie, Manzanita,
Nehalem, Wheeler and Rockaway Beach. These communities take water from springs or
small streams near each jurisdiction. Typically, the drainage area of each of the existing
water sources is less than one to two square miles. Stream flows have dropped well below
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Water Technical
System Contact Person

Manzanita Randy Kugler
City Manager

Nehalem Merlin Brown
City Manager

Rockaway Beach Jim Gohring
Public Works Supt.

Wheeler Gene Cox
Public Works Supt.

Zaddack Creek Daryl Johnston
Water Co-op

Brighton Archie Buchanan
Water Co.

1.2

Address &
Phone No.

Manzanita City Hall
P.O. Box C
Manzanita, OR 97130
368-5343

City of Nehalem
35900 8th Street
Nehalem, OR 97131
368-5627

Rockaway Beach
Public Works
P.O. Box 5
Rockaway Beach, OR 97136
355-2982

City of Wheeler
P.O. Box 177
Wheeler, OR 97147
368-5767

16115 Old Mohler Rd.
Nehalem, OR 97131
368-5819

29285 Bayview Blvd.
Rockaway Beach, OR 97136
368-6683

demand atvarious times during the months of July,August and earlySeptember. TherefO
in addition to meeting the requirements for improved water quality, each jurisdiction mU>
improve its existing water sources for more capacity or seek alternative supplies.

During the summer and spring of 1992, negotiations were entered into with 10 separate
waterjurisdictions in the North TillamookCounty area to undertake a regionalwater supply
study. With assistance from Vicki Goodman of the Tillamook County Development
Committee and Dr. Peter Scott, Dean of Science and Industry, Linn-Benton Community
College, representing the Rural Community Assistance Program, individuals were gathered
who represent 10 water providers. The jurisdiction, contact person, and mailing address of
those agencies are as follows:



Water
Svstem

Neah-Kah-Nie
Water District

Nehalem Bay
State Park

Watseco-Barview
Water District

Tideland Water
Co-op

Technical
Contact Person

Tom Bender
Chairman

Dennis Davidson
Superintendent

Clayton McCormick
Chairman

Jack Thayer

Address &
Phone No.

Neah-Kah-Nie Water Dist.
P.O. Box 172
Manzanita, OR 97130
368-7309 or 368-6294

8300 3rd St.
Neah-Kah-Nie City
Nehalem, OR 97131
368-5943

Watseco-Barview Water District
Box 295
Rockaway Beach, OR 97136
355-2556

Tideland Water Co-op
14650 Tideland Road
Nehalem, OR 97131
368-6908

Following the formation of theWater Resource Committee, the various jurisdictions agreed
to an intergovernmental agreement and a financing plan to move forward with the proposed
water study. Toe City of Wheeler took the lead role in this effort, and by a written
agreement dated April 16, 1992 authorized Lee Engineering, Inc. to proceed with two water
studies. One would address the needs of the City of Wheeler's distribution and storage
requirements. The other would deal with water supplies of Wheeler and the other
participating parties, including a regional water supply. A detailed scope of work was
developed and submitted to the committee for their review andmodification.

1.2 OBJECTIVES AND GUIDELINES

The primary objective of this report is to address the concerns of the water purveyors in
North Tillamook County that deal with meeting the requirements of Oregon Revised
Statutes Chapter 448 and Oregon Administrative Rule Chapter 333 that deal with the
implementation of the federal SurfaceWater TreatmentRules enactedbyCongress in 1986.
Questions must be answered as to whether or not existing systems can continue to operate
or whether additional treatment facilities and/or new sources will be required. The
communities ofManzanita, Nehalem, and Wheeler are under State Order to comply with
the "Treatment requirements and performance standards" and must submit plans for
construction of filtration systems or development of alternative sources as soon as possible.
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In general, facilities are to be operational y June 29, 1993, or a requestmust be "%%"?'
time extensions which shows that progress is being made, applications have been ma
funding, and thewater system is meeting or will meet an approved interim operational plan.

Because of the limited scope and time frame for completion, this report will not address
many issues which may have an impact on the ultimate solutions. For example, the report
will basically be limited to source options including:

1. Single source/merge system

2. Multiple source/decentralized system

3. Operation and maintenance of existing systems

Although some of the systems may elect not to participate in a regional supply, all of the
systems have some deficiency with regard to quality standards and/or adequacy of supply.
No attempt wi1l be made in this study to contest or modify existing administrative rules or
regulations.

~

J
l
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A.

B.

C.

D.

SCOPE OF WORK

Gather and review existing data concerning city area characteristics such as climate
and rainfall patterns, topography, soils and geology, land use characteristics,
population trends and local employment.

Collect and review existing data on the present water systems and problem areas.
Analyze existing data for the existing water supply sources, including volume and
quality characteristics. Review the water use patterns of the existing systems,
including total annual water sales, peaking factors, existing water rights, and whether
or not the water supplies meet current water quality regulations.

Based on existing information, make projections for future service areas, future
development, water demand projections, and develop criteria for cost estimating
procedures.

Prepare a system analysis including a computer model whichwill provide for analysis
of connecting the existing systems into one regional system or otherwise providing
additional capacity to existing systems.

1.4
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A general scope of work agreed to by the North Tillamook County Water Resource
Committee consists of the major tasks described below:



E. Evaluate alternative water supplies and compare the various alternatives with
improvements of existing water systems.

F. Analyze the operation and maintenance considerations of existing systems versus the
regional supplies.

G. Outline in brief form the various financial considerations and organizational issues
related to the regional supply.

1.4 ACKNOWLEDGMENTS

Lee Engineering, Inc. expresses its sincere thanks to members of the Water Resource
Committee for their assistance in collecting existing information, attending various meetings,
correcting erroneous information, and otherwise providing help that was necessary and
critical to preparing this document. Credit for this effort can be shared by all.

Special thanks goes to Vicki Goodman of the Tillamook County Economic Development
Committee, Dr. Pete Scott ofLinn-Benton Community College, and Dave Phelps and Mike
Grimm of the Oregon Health Division for their valuable assistance in encouraging progress
on this important project.

1.5



CHAPTER2



CHAPTER 2

STUDY AREA CHARACTERISTICS

2.1 STUDYAREA

The study area includes North Tillamook County from Neahkahnie Beach on the north,
continuing south around Nehalem Bay and along the beach to the north jetty ofTillamook
Bay. The various cities, water districts and private water companies that have participated
in this study include:

1. Neahkahnie Water District
2. Manzanita
3. Nehalem Bay State Park
4. Nehalem
5. Tideland Water Co-op
6. Zaddack Creek Water Co-op
7. Wheeler
8. Brighton Water Company
9. Rockaway Beach
10. Watseco-Barview Water District

The study area includes the existing Urban Growth Boundaries of the cities and those areas
of the county outlined by the Comprehensive Plan that allows for existing and future
development. See Figure 2.1 for a graphic representation of the study area.

2.2 CLIMATE AND RAINFALL PATTERNS

The area along the North Tillamook County coastal zone bas a temperate, humid climate.
This results from the moderating influence of the Pacific Ocean and from the rainfall
induced by the Coastal Range mountain barrier. Rainfall is significantly influenced by
elevation, increasing from 60 to 90 inches per year along the sea shore to a high of about
180 to 200 inches per year in the higher elevations of the coast and mountain range.

Approximately 80% of the precipitation occurs between October and March. Average
precipitation varies from 8" to 12" per month during this period and can be over 20" per
month in the mountain areas. Summer rainfall is only 1" to 2" per month and consists
primarily of occasional light rain storms, drizzle and heavy coastal fog.

Within the study area and the mountainous areas to the east, little infiltration to
groundwater occurs from rainfall. The soil is relatively thin and overlies impervious rock.
Most of the rainfall moves directly to stream channels. Stream flows rise beginning in the
rainy season in October, reach a maximum during mid-winter, and then taper off with
minimum flows occurring in August and September. Only about 3% of the rainfall occurs
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during the July through September. (Reference: Freshwater Resources of the Oregon
Coastal Zone, State Water Resources Board, December, 1974.)

As a result of these characteristics, stream flows can vary by a factor of 1,000:1. For
example, the peak discharge recorded on the Nehalem River was approximately34,300 cubic
feet per second on April 5, 1991, but has been recorded as high as 53,400 cubic feet per
second on January 9, 1990 for a brief period. A minimum discharge was approximately 34
cubic feet per second on August 29 through 31, 1967. This informationwas recorded by the
USGS at River Mile 13.5 near Foss, Oregon. Stream flows for small drainages fronting
directly on north Oregon beaches have been measured to be as low as 0.2 to 0.36 cfs per
square mile (i.e., Johnson Creek nearNewport and Jetty Creek north of Rockaway Beach).

2.3 TOPOGRAPHY, SOILS AND GEOLOGY

The topographywithin the planning area varies from flat tidal land to steep rocky hillsides
with slopes 25% to 35%. Tidal areas typically contain standing water throughout the year,
whereas in the hilly, mountainous areas directly away from the beach, water runs off rapidly.
Soil types vary from coarse sands and gravels to fine muds and clays. Much of the landscape
immediately away from the beach area is too steep for residential and commercial
development.

With continuing geologic studies, there is now abundance of evidence showing a series of
recent geologic movement and severe local earthquakes. Recent discoveries in several bays
ofOregon andWashington and in offshore drilling activities appear to confirm a history of
as many as 13 major earthquakes occurring in the past 7,000 to 8,000 years. Most of these
major earthquakes appear to have been accompanied by widespread underwater sliding on
the continental slope and abrupt subsidence of the coastline by several inches to several feet.
These massive earth movements have caused large ocean waves that have buried marsh
lands, prehistoric human occupation sites, and coastal cedar forests under wave-deposited
sands. (Paul D. See, Geologist; Letter to Handforth, Larson & Barrett, May 5, 1990.)

Strong seismic accelerations are expected to precipitate widespread landslides in the coast
range. Future tsunami impacts or tidal waves will vary with coastal topography. Estimates
indicate that the average height for possible tsunami encroachment on higher land areas is
about 22 feet to 25 feet above tide level, and could be higher. It has been estimated bySee,
Cornforth, and Nadin, that there is a 20% chance of a magnitude 8 earthquake in the next
50 years.

2.4 LAND USE

Enacted in 1913, the Oswald West Act declared all of the west sand beaches ofOregon as
public highways. Later, the threatened loss of public use and access to Oregon's beaches
prompted Oregonians to press successfully in 1967 for legislation providing for public use
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of the ocean shore in perpetuity. This "Beach Bill" provides that the entire ocean shore
from low water to the line of vegetation be for public use, recreation, and enjoyment.

As a part of statewide concern for land use, Oregon and various municipal jurisdictions,
including cities and counties, have developed a comprehensive management program for its
coastal resources. In 1969, the Oregon legislature took the first step toward statewide land
use management by passing a law (Senate Bill 10) requiring that all lands of the state be
subject to local government comprehensive land use plans and zoning ordinances.

In 1973, the Oregon Land Use Act (ORS 197, commonly referred to as Senate Bill 100) was
passed. This actwas prompted by accelerated growth throughout Oregon, particularly along
the Oregon coast, which was causing damage to fragile coastal ecosystems as well as
aesthetically displeasing conditions. Conditions of concern included filling of estuaries, ,
dredging of harbors and rivers, and haphazard placement of vacation homes and tourist
facilities. Private development and state and federal agencies were proposing projects which
could significantly affect the natural environment of the coastal area.

In 1973, the Oregon Coastal Management Program was put in place. It was designed to
comply with requirements of the federal Coastal Zone Management Act of 1972.

Currently, the land use jurisdiction within the North Tillamook County area is administered
by Tillamook County and the Cities ofManzanita, Nehalem,Wheeler and Rockaway Beach.
For purposes of this study, the existing land use plans in the abovejurisdictions were heavily
relied upon for predicting future population, employment and related water demands. No
attempt has been made to reproduce the summaries of the existing comprehensive plans.
The reader is referred to those plans for specific details. (Reference to above: Oregon
Coastal Management Program, 1976, Oregon LCDC, 1976.)

2.5 POPULATION TRENDS AND ECONOMIC DEVELOPMENT

The state land use programs have been designed in part to facilitate economic development
and to provide for adequate housing for current and future citizens in the planning area.
In North Tillamook County, the shortage of available housing, either to purchase or rent,
is a growing concern. This is particularly true for low and moderate income people. Much
of the housing that has been built is second or retirement homes for those who have
acquired ample resources working elsewhere. It is assumed, however, that with adequate
planning and the availability of public facilities, including water and sewer systems,
development can and will occur. In order to project future growth in North Tillamook
County, historical records concerning population, employment, housing and other factors
were reviewed.

Information on population and other factors is gathered periodically by the U.S. Bureau of
Census. That information is readily available at the Department of Urban and Public
Affairs, Portland State University. Census datawas reviewed from 1960 through 1990. That
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information is shown in the census data tabulated in Table 2.1 - Long Range Population
Estimate.

From the historical information, various techniques can be used by planners and engineers
to estimate long range population growth. The graphical method can be used to get an
informal estimate of population growth by fitting a curve on a graph of census data us1ng
an approximate method. The logistic curve method fits a logarithmically decreasing curve
to census data that approaches a theoretical saturation population. This method only works
if the census data increases over time. Since the Tillamook area data does not in all cases
increase over time, the logistic curve method cannot be used. The ratio and correlation
methods use an estimate of population growth for a large area, such as Tillamook County,
to establish the growth of a smaller area within the larger. This data also does not fit the
necessary assumptions, so these two methods were not used. The onlymathematical method
that is available for the information that exists is the regression method. Regression is a
statistical technique in which an equation is found that minimizes the deviations between
observed data and equation values. Four types of equations can be used: linear,
logarithmic, exponential and power functions. The regression computer program determines
which one of the four equations best fits the available data. For purposes of this study, the
estimated populations for the years 2010 and 2050 were developed using our computer
programs. The method which fit the available data best is also listed in Table 2.1.

2.5.1 SATURATION POPULATION ESTIMATES

In determining available water resources that can be used to serve existing and future
populations, some estimate of saturation population is appropriate. The long term
water resources to be developed for domestic water purposes should be capable of
serving the ultimate saturation population of the planning area.

A four-part method was used to establish the ultimate saturation population:

1. The first step was to gather land use planning maps from Tillamook County
and the local cities.

2. The second step was to measure the area within each jurisdiction
corresponding to different land use zones using graphic techniques.
Measurements of area were approximate, within plus or minus 10%. The
area was measured and converted to units of acres.

3. The third step was to research each jurisdiction's land use ordinances for the
allowed minimum lot sizes and to calculate the average number ofpersons per
household from census data.

4. The fourth and final step was to input the gathered data into a spreadsheet
for analysis. See Table 2.2. The available gross area for each zone was
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multiplied by 0.7 to reduce the area to the probable buildable area. The
result gives an estimate of the maximum number of housing units allowed by
the land use ordinance. This number has been multiplied by the average
number of persons per household from historical information to get the total
equivalent number of persons for each zone.

For this analysis, the Urban Growth Boundary is assumed to remain constant. Also,
no projections weremade for possible land use changes. Therefore, the area remains
fixed over time. The numbers which were generated are shown in the following
tables and represent an estimate of the worst case scenario, not necessarily the most
practical case which may result. Again, this exercise was used primarily to give an
estimate for the ultimate water resource development that may be needed to serve
the domestic needs of the planning area.

In order to check this approach, the County Assessor's records as of January 1992
were reviewed. According to the County Assessor, approximately 18,000 parcels are
zoned for residential development in the County, 7,000 of which currently do not
contain dwellings. Moreover, many of these parcels can be further divided to provide
additional building sites. A conservative estimate indicates that current zoning
provides at least 12,000 to 15,000 potential additional building sites, enough to
provide formore than twice the County's population. The existing County population
according to 1990 census data is about 21,570 people living inside and outside of
incorporated areas. According to ourprojections for population saturation, this could
grow to about 52,000. Although the different approaches vary, the long term
saturation population in the study area (equivalent population including residents and
recreational units such as hotels, motels and camp sites) is estimated at about 47,000
people.
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TABLE 2.1

LONG RANGE POPULATION
ESTIMATE

CENSUS DATA ESTIMATED EST.
DISTRICT 1960 I 1970 I 1980 I 1990 2010 I 2050 METHOD

TILLAMOOK CO.* 18,955 18,034 21,164 21,570 23,772 28,162 LINEAR

MANZANITA 363 365 443 513 641 1,049 EXP.

NEHALEM 233 241 258 232 246 252 LOG.

ROCKAWAY BEACH 771 665 906 970 1121 1,457 LINEAR

WHEELER 244 262 319 335 428 670 POWER

* INSIDE AND OUTSIDE OF THE STUDY AREA
** ROCKAWAY BEACH COMPREHENSIVE PLAN BACKGROUND REPORT, JUNE, 1990,

ESTIMATES 2028 POPULATION BY THE YEAR 2010.
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TABLE2.2

SATURATION POPULATION
N. TILLAMOOK CO. REGIONAL WATER STUDY

NE'AH-KAH-NIE BEACH
ZONE ZONE AREA MIN. H.U. SIZE MAX.H.U. AVERAGE TOTAL
CODE (ACRES) (SQ.FT.) ALLOW. PERS/H.U. EO. PERS.

R-1 438.60 7,500 1,783 2.44 4,351

RR 90.00 20,000 137 2.44 335

SATURATION POPULATION ESTIMATE*** 4,686

(URBANGROWTHBOUNDARY, UGB)MANZANITA
ZONE ZONEAREA MIN. H.U. SIZE MAX.H.U. AVERAGE TOTAL
CODE (ACRES) (SO.FT.) ALLOW. PERS/H.U. EQ.PERS.

R-2 672.20 5,000 4,099 2.01 8,240
RMH 98.62 2,500 1,203 2.01 2,418
SRA GOLF COURSE N.A. 200 2.01 402

SATURATION POPULATION ESTIMATE 11,060

NEHALEM (UGB)**
ZONE ZONE AREA MIN. H.U. SIZE MAX.H.U. AVERAGE TOTAL
CODE (ACRES) (SQ.FT.) ALLOW. PERS/H.U. EQ.PERS.

A-1 7.13 20,000 11 2.41 26
R-1 171.97 5,000 1,049 2.41 2,527
R-2 328.77 5,000 2,005 2.41 4,832
R-3 59.06 5,000 360 2.41 868
R-L 14.60 10,000 45 2.41 107
MR 46.30 5,000 282 2.41 680
C 46.30 5,000 282 2.41 680
p 3.95 0 0 2.41 0

SATURATION POPULATION ESTIMATE 9,720

TILLAMOOK COUNTY AVERAGE FROM CENSUS DATA USED
** MINOR AREAS OF ZONE CODES RT, RM, AND SAARE INCLUDED IN ADJOINING ZONES.
*** MUCH DEBATE IS UNDERWAYWITHIN THE NE'AH-KAH-NIE AREA ABOUT SATURATION

POPULATION. ESTIMATES AS LOW AS 300O HAVE BEEN DEVELOPED.
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WHEELER

TABLE 2.2 (CONT)

(UGB)
ZONE ZONEAREA MIN. H.U. SIZE MAX.H.U. AVERAGE TOTAL
CODE (ACRES) (SQ. Ff.) ALLOW. PERS/H.U. EQ.PERS.

R-1 213.42 5,000 1,302 2.42 3,150

R-2 35.89 5,000 219 2.42 530
ED 48.56 0 0 2.42 0

EN 13.43 0 0 2.42 0
IND 6.91 5,000 42 2.42 102
WRC 35.34 5,000 216 2.42 522
p 9.07 0 0 2.42 0
GC 43.56 5,000 266 2.42 643

SATURATION POPULATION ESTIMATE 4,947

ROCKAWAY BEACH (UGB)
ZONE ZONE AREA MIN. H.U. SIZE MAX.H.U. AVERAGE TOTAL
CODE (ACRES) (SQ.FT.) ALLOW. PERS/H.U. EQ.PERS.

R-1 65.00 5,000 396 1.98 785
R-2 100.00 5,000 610 1.98 1,207
R-3 118.00 5,000 720 1.98 1,425
RMH 6.69 3,500 58 1.98 115
RMD 0.00 3,500 0 1.98 0
C-1 97.31 5,000 593 1.98 1,175
OS 27.31 0 0 N.A. 0
SA 246.06 0 0 N.A. 0
WO 5.84 5,000 36 1.98 71
SAR 5.18 5,000 32 1.98 63
RR 1.50 N.A. 80 1.98 158

SATURATION POPULATION ESTIMATE 4,999
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TABLE 2.2 (CON'T)

BARVIEW-WATSECO
ZONE ZONEAREA MIN. H.U. SIZE MAX.H.U. AVERAGE TOTAL
CODE (ACRES) (SQ. FT.) ALLOW. PERS/H.U.' EQ. PERS.

R-1 51.28 5,000 313 2.44 763
R-2 85.39 5,000 521 2.44 1,271
R-3 4.59 5,000 28 2.44 68
RM 393.45 5,000 2,399 2.44 5,855
RR 70.00 5,000 427 2.44 1,042
M-1 20.90 5,000 127 2.44 311
C-1 6.36 5,000 39 2.44 95
C-2 6.94 5,000 42 2.44 103
ES 24.76 0 0 2.44 0

SATURATION POPULATION ESTIMATE 9,507

* TILLAMOOK COUNTYAVERAGE FROM CENSUS DATA USED

TIDEWATER, ZADDACK CRK, BRIGHTON, NBSP, & OTHERS
ZONE ZONEAREA MIN. H.U. SIZE MAX.H.U. AVERAGE TOTAL
CODE (ACRES) (SQ.FT.) ALLOW. PERS/H.U. EQ. PERS.

N.A. N.A. N.A. 860* 2.50 2,150

SATURATION POPULATION ESTIMATE 2,150

* EQUIVALANT HOUSING UNITS
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•• 3.1

CHAPTER 3

EXISTINGWATER SYSTEMS

GENERAL INFORMATION

d

I
I

I
I
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I In mid-July, 1992, a list of information that would be helpful in analyzing existing water

systems was prepared and disseminated to the various participants. The information that
• was requested included:

1. Population data
2. Copies of land use plans, zoning maps and zone descriptions.
3. Water use records, including average day demands, peak day demands,

unaccounted-for water, etc.
4. Water source information, including capacity, type, existing treatment, raw

water quality reports, pumping data, etc.
5. Copies of state sanitary surveys.
6. Maps showing supply, storage and distribution.
7. Reservoir and pump information.
8. Copies of previous engineering reports.
9. Copies ofwater rights permits and/or certificates.
10. Water rates ordinances and/or resolutions.
11. Policy statements.
12. Detailed description ofpipes 6" and larger, including pipe diameter, type, age,

etc.
13. Copies of the 1991 and 1992 audits.
14. Copies ofagreements existing with local private forest companies, Division of

State Lands, and easements.
15. Information on metered services.
16. List of wholesale connections and/or annual water sales to wholesale

customers.
17. List of industrial and large commercial accounts larger than 1-1/2" meter size.
18. Adopted Capital Improvement Programs.
19. Copies of the 1992-1993 budgets showing water enterprise accounts only.
20. Local fire protection requirements.
21. Watershed management plans and/or well head protection plans.
22. Stream and spring flow monitoring records, if any.

Obviously, this listed information is extensive and it took some time for various agencies to
produce what was available. In most cases, not all of the information was pertinent or
available.

Following receipt of the information in late summer and early fall, a personal inspection was
made of the key sources. In some cases, memorandums were developed of the inspections

d
l
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and some pictures were taken. A brief summary of each system's characteristics was
developed as follows.

3.2 NEAHKAHNIE WATER DISTRICT

The boundaries of the Neahkahnie Water District encompass all of Section 20 and the
northeast comer of Section 19, Township 3 North, Range 10West, WillametteMeridian, and
is generally that area north of Manzanita and south of Oswald West State Park. U.S.
Highway 101 passes through thewater district. Forestry lands exist on the eastern boundary
and the Pacific Ocean on the western boundary.

Generally, theCounty Comprehensive Plan has zoned the area south ofHighway 101 as R-1,
allowing for 7,500 square foot residential lots, and has zoned approximately 90 acres north
of Highway 101 as RR-2, which will convert to 20,000 square foot Jots once the area is
sewered.

The water system of Neahkahnie receives its water from four springs. Spring No. 1 serves
the upper level and feeds to an existing 20,000 gallon steel reservoir with overflow elevation
of 616 feet. A second spring exists at elevation 544 feet and is connected by pipelines to
Spring No. 3 at elevation 404 feet. These two springs drain into two separate reservoirs.
The 30,000 gallon Hillcrest Reservoir is at elevation 307 and the Reservoir Park Reservoir
is a 38,000 gallon concrete tank, also at elevation 307. A fourth spring, Pirate Spring, at
elevation 141 feet, is currently not in use. However, a pumpbouse has been built and a
pump ordered, and it will soon be operational to pump water to the Reservoir Park
Reservoir.

All of the springs are being chlorinated via various means. Spring No. 1 is chlorinated with
tablets. Springs No. 2 and 3 are chlorinated at the Hillcrest Reservoir sitewith amechanical
chlorinator feeding bypochloride solution. When Pirate Spring is put in service, it is
intended that a metering pump will feed hypchloride solution to the waters of this spring.

The Neahkahnie Water District has recently begun metering its system. They have also
begun to meter their spring supply within the past few years. The meters are read manua11y
and there is no continuous recording. Recent information indicates that the springs have
a total capacity of approximately 110 gallons per minute. Average daily demand within the
system is approximately 54,000 gallons per day, or 38 gpm, but peak day demands approach
100,000 gallons per day, just slightly less than existing dryweather spring capacity. Because
PirateSpring bas notyet been connected to the system, there have been periods when water
use has had to be restricted.

A review of the District's Capital Improvement Plan indicates that recent work has focused
on storage, piping and installation of meters. However, the existing planning information
does not indicate the immediate intent to address many of the new regulations dealing with
such issues as well head protection programs, conservation, disinfection byproducts, testing

3.2
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for volatileorganic chemicals and synthetic organic chemicals, classifications ofwater sources
(groundwater versus surface water), and many other issues. Board members and operation
personnel indicate their intent to address these issues in the near future, where and when
they are applicable.

3.3 MANZANITA

The City of Manzanita's water system serves primarily the area within its Urban Growth
Boundary, but also serves some areas surrounding the city and serves water, on an
emergency basis, to Nehalem Bay State Park.

The source for Manzanita is Anderson Creek, located approximately four miles northeast
of the city. Water is collected at three different forks ofAnderson Creek and is transmitted
to the city's 500,000 gallon Classic Ridge Reservoir site through various 6" and 8" diameter
pipes, all by gravity.

The water supply is untreated except for chlorination. The dry weather flow on Anderson
Creek is estimated to be 167 gpm. The existing peak day demand is estimated to be 224
gpm, indicating that during dry weather flow periods, the existing supply is unable to keep
pace with system demand.

The city has prepared a Master Water Plan dated December, 1990, by Hanforth Larson &
Barrett, Inc. which outlines the Capital Improvement Program including improvements to
piping, storage and treatment through the year 2000. The plan comments that development
of additional surface water supply should be the first alternative investigated, with local
groundwater sources a second alternative. Existing storage is approximately 612,000 gallons
short of the needs by the year 2001. Further, several improvements to the distribution
system and fire hydrants are recommended.

Again, the plan does not make mention of several other concerns under current regulations.
These items need to be addressed, and it is the city's intent to do so.

3.4 NEHALEMBAY STATE PARK

Thewater supply for Nehalem Bay State Park is awell drilled through the sand dunes at a
location on the north edge of the park approximately 500 ft. east of Necarney Road just
north of Ninth Street. The well was initially drilled in 1980 and was redrilled in 1983. The
well was test pumped at a rate of between 20 and 45 gpm and appears to have been
constructed in conformance with applicable regulations.

The well water contains a high level of iron, estimated at more than 12 parts per million.
Therefore, treatment is provided by the addition of chemicals which oxidize and flocculate
the iron, and the water is then filtered through pressure filters before entering a 50,000
gallon redwood tank. Downstream of the tank, two 3 hp booster pumps deliver water to the
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camping and picnic areas within the State Park. Chlorine disinfection of the water supply
is not provided.

From historical information, the average daily demand during the months ofJuly and August
is 24,000 gpd. Peak day demands are estimated to be about 46,000 gpd during the Fourth
of July holiday. The park estimates that it uses approximately 3,000,000 gallons per year.

The park superintendent, Dennis Davidson, indicates that the cost of treating water is
extremely high. Also, the quality control on the treatment process is not sufficient to assure
good quality water consistently. The park would prefer to buy water from Manzanita or a
regional water supply. Because of the recent restrictions upon wateruse, Manzanita has not
bad surplus water to sell to Nehalem Bay State Park.

3.5 NEHALEM

The City ofNehalem provides water to its citizens plus water to several areas outside of its
boundaries. Those areas include the Tideland Water Co-op, the local sanitary authority, and
housing west and northeast of the city. Approximately two-thirds of the water service is
outside the city limits. For the most part, maximum water use appears to occur in August
and September, which coincides with low stream flows from its source.

The source of water for Nehalem is Bob's Creek about two miles north of the city. A 6"
gravity transmission line delivers water to two uncovered concrete reservoirs totaling 300,000
gallons.

Chlorine is the only current means of treatment. The reservoirs are piped and operated so
as to provide some settling of solids before water is disinfected and delivered to town. The
chlorinator is a hypochlorinator driven by a master meter which records total water usage.
A report prepared in 1973 entitled: "A Comprehensive Development Program for Water
System Improvements - City ofNehalem" indicates that present chlorine contact time is only
10 minutes prior to the first water service.

The distribution system is in generally good condition, although several major water leaks
have been noted in the recent past. The pipeline is constructed primarily of asbestos cement
pipe. A portion of the town is placed in a high level service area and is delivered water
through a booster pump. No reservoir storage exists in this service area.

Water is delivered through a master meter to the local sanitary authority and Tideland
Water Co-op.

Nehalem currently serves 450 customers with an average daily demand of 135,000 gpd.
Maximum water use was 318,000 gpd on August 2, 1992. Approximately 400,000 gpd was
used on December 25, 1990. This high water use was estimated to result from a cold
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weather period during thattime. These peak day flows includewater delivered to Tideland
Water Co-op.

Existing supply from Bob's Creek is estimated to have a minimum capacity of 175 gpm
during dry weather conditions, or about 250,000 gpd. It appears that the capacity of the
Nehalem system's source is marginally sufficient for the current peak day demands, but IS
not adequate to meet projected future peak day demands. Also, treatmentwill be required
on the existing and/or future surface sources. The Comprehensive Development Program
prepared in 1973 also envisions additional storage and pipeline improvements.

All of the pipeline in the system is relatively new. The 4" main line was installed
approximately seven years ago and two 2" main lines have been installed within the last two
years. All of the new pipe is PVC pipe.

The average water demand for Tideland was estimated at 24,500 gpd in 1992 and had a
peak day demand of 48,500 gallons. The normal operating pressure in the system is about
80 psi.

3.7 ZADDACKCREEK

Zaddack Creek serves an area in the general vicinity ofMohler along Highway 53 just north
of Wheeler and east of Nehalem. Zaddack Creek receives its water from its namesake in
the hills just south of Mohler. No surveys have been made of the diversion location, but it
is estimated to occur at approximate elevation 200. This information was calculated from
the pressures within the system. Approximately 1,600 gallons of storage are provided at the
intake. The system serves 10 single-family residences and bas an average daily demand of
2,400 gpd. No other information bas been provided on Zaddack Creek.

3.8 WHEELER

The City ofWheeler receives its water from two small drainages east and southeast of the
town. The Jarvis Creek Diversion has an overflow elevation of 316 feet, from which water
flows by gravity to a chlorinator and a separate 3,600 gallon holding tank. The holding tank

I
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• 3.6 TIDELAND WATER CO-OP

The Tideland Water Co-op serves water to 20 connections in an area which is east of the
City of Nehalem, and north of Nehalem junction and west of Mohler. Water service is
received from Nehalem. Water is served from Nehalem to the Nehalem Bay Wastewater
Agency which in turn submeters service to Tideland. Tideland has no independent source
or storage. Tideland operates as a water co-op and has a total of 18 meters which it reads,
primarily on a quarterly basis. Several of the meters serve more than one residence and/or
dairy. Three large dairies are served, together with eight separate homes.
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has an overflow elevation of 285.25 feet. From there, water is regulated into the tank
through a float-operated control valve. Water flows from the tank by gravity to an upper
pressure zone within the city, serving several homes and the local nursing home.

Water is diverted in Vosberg Creek at an earthen dam with an overflow elevation of 290.5
feet. Water flows from the dam by gravity to a 10,000 gallon holding tank where the
Vosberg supply is chlorinated. Water flows from this tank by gravity to the lower pressure
zone of the city. The overflow of this tank is 219.16 feet.

The City of Wheeler has 180 connections serving a population of 350, plus the local nursing
home, the commercial area along Highway 101, the area along the waterfront, and the
Paradise Cove RV Park. The average water demand is approximately 74,000 gpd, with a
peak water demand of approximately 147,000 gpd. During the past few summers, water
shortages have occurred, particularly in the Jarvis Creek Drainage. In order to provide
adequate service to the nursing home and upper pressure zone, it has been occasionally
necessary to modify the operation of the system to force water from the Vosburg Diversion
Structure directly to the high pressure zone. This activity has caused excessive pressures in
the low pressure system and some difficulty with meeting adequate chlorine contact time
from the Vosberg supply. The existingwater supplies for Wheeler are not sufficient to meet
the current demands.

The pipelines in Wheeler are in the process of being upgraded. This past summer a major
length of old wood stave pipewas replaced with PVC pipe. A water system feasibility study
was prepared by Hanforth and Larson in 1981 and has provided some guidelines for the
city's upgrading of its water system. However, the city has also recently undertaken efforts
to upgrade that report in light of new regulations. Lee Enginering, Inc. is preparing awater
study forWheeler in conjunction with this report, which may be referenced for more details
on the City of Wheeler's water system.

3.9 BRIGHTON

The small community ofBrighton serves 12 services alongHighway 101 midway between the
City of Wheeler and the City of Rockaway Beach. Diversion is from a small stream in the
southwest corner of Section 9, Township 2 North, Range 10 West, Willamette Meridian.
The water rights certificate from this stream is dated August 14, 1946. The community has
been granted the right to divert approximately 0.05 cfs, or about 22-1/2 gpm.

In 1992, the Brighton Water Company entered into an agreement with Simpson Timber
Company for a license to operate the diversion structure, pumping system and pipeline. It
is assumed that prior to this time the water company was operating as trespassers. The
license term is for a period of one year unless renewed in writing. Special conditions of the
license require that in the event a municipal or public water supply becomes available to
replace thewater being conveyed under the agreement, the BrightonWaterCompany agrees
to terminate the agreement

3.6
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The water system provides no treatment except chlorination. Bacteriological analysis
indicates that the finished water supply is free of coliform bacteria, but the raw water supply
at times shows very high counts of coliform, up to 40,000 per 100ml. In general, the existing
water supply does not meet current standards and will require additional treatment.

3.10 ROCKAWAY BEACH

The water system operated by Rockaway Beach serves an area from the Nedonna Beach
south of the South Jetty of Nehalem Bay to Twin Rocks, near Spring Lake, approximately
a mile and a half north of the North Jetty of Tillamook Bay. The area encompasses a four
mile stretch along Highway 101.

The source of water for this area is primarily Jetty Creek. The Qty operates a 1,000,000
gallon per day water treatment plant which diverts water from Jetty Creek about 1,000 ft.
upstream from Highway 101 and provides for full treatment including chemical addition,
flocculation, sedimentation, filtration and disinfection. Following treatment, water enters a
clearwell from which it is pumped to the distribution system.

In addition to the Jetty Creek supply, the city operates two wells on an emergency basis.
The wells have been designed for a capacity of 175 gpm each and are located in the north
area of Nedonna Beach.

The distribution system consists of a series of pipelines varying in size from 6" to 12" along
Highway 101, the beach, and the foothills. Two major reservoirs are connected to the
distribution system, including the Third Street Reservoir with an overflow elevation of 241
feet and the Scenic View Reservoir with an overflow elevation of 155 feet. The reservoir
capacities are 1,000,000 and 1,250,000 gallons, respectively.

In general, theRockawayBeachwater systemmeets the requirements of current regulations,
but growth, development, and recreational activities tax thewater system in terms ofdemand
versus capacity each summer. Summertime flows on Jetty Creek have been recorded as low
as 360 gpm, whereas peak day demands have approached 770 gpm. If the wells are used,
then the supply closely approximates peak day demands. However, the city is reluctant to
use the wells, except in an emergency.

In addition to the Jetty Creek supply, the city owns water rights of 0.5 cfs on Heitmiller
Creek and 0.5 cfs on McMillan Creek. The city also bolds a Certificate of Right on Jetty
Creek of 1.0 cfs and an additional permit of 1.0 cfs. In addition, the water use from Jetty
Creek is further restricted by a license agreement with Publishers Paper Company dated
May 15, 1981. The city has serious concerns about its ability to meet future peak day
demands. The supplies from Heitmiller Creek and McMillan Creek are reserved for
emergency purposes only since they are untreated. Although the waters from McMillan
Creek and Heitmiller Creek could be joined together in a separate treatment facility, low
stream flows in these drainages do not provide for a large additional capacity to the city's
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water supply. The city's existing Public Facilities Plan comments that: "It is important that
an additional source of water supply be developed."

3.11 WATSECO-BARVIEW

TheWatseco-Barview Water District serves 130 connections in an area along Highway 101
from the North Jetty of Tillamook Bay north to Spring Lake. The water supply is a well
located in one of the old camp sites at the Barview County Park which is towards the
southern end of the service area. The well has an existing capacity of approximately 140
gpm,with two centrifugal pumps. Water is delivered directly to the distribution system. A
reservoir is connected to the system with an overflow elevation of approximately 184 feet
located on the hillside east of the Barview Store.

The well water has recently been tested and meets standards for physical and chemical
parameters, except for high iron content, which has been measured in the well at 2.5 ppm.
Water users frequently complain of "red water" which results from oxidization of the iron
in the water which precipitates and settles in the mains during low flow periods. During
periods of higher demand, the oxidized iron is resuspended and appears in the individual
plumbing systems, including the bath water, toilets, sinks, and washing machines. Thewater
can discolor laundry and/or fixtures under certain circumstances.

The existing pumps are centrifugal pumps with suction lifts. The suction from the well limits
the existing capacity. The well as originally test pumped has a capacity of somewhere
between 150 and 200 gpm. It is satisfactory to meet current and future projected uses,
provided it is outfitted with a different pumping system, probably a submersible pump. Also,
the iron issue needs to be addressed. The Board ofDirectors have recently authorized the
installation of a chemical feed system to add a sequestering agent, Calgon product C-9, at
a dosage rate of approximately 3 mg/I. The sequestering agent will help ho]d the iron in
suspension so that it does not oxidize and create the red water problem. In addition, the
water was analyzed for corrosive characteristics. The water has a Langelier index of -2.13
indicating that it is corrosive. The addition of the sequestering agent will help minimize
corrosion problems of pipelines and/or plumbing fixtures.

The water piping and reservoir system appear adequate to meet existing domestic demands
and fire protection. However, there are some problems related to the security at the well
site, the iron problem, and future testing and wellhead protection program requirements
under the new state and federal regulations. In the immediate future, the Board of the
water district anticipates a new trailer park development and possibly a new subdivision
which will add to their water demands. With proposed modifications to the well and the
addition of chemicals, short-term problems should be adequately addressed. However,
planning should be undertaken to analyze the long-term capacity of the aquifer, protection
of that aquifer, and future testing for VOC's, SOC's, disinfection byproducts, and other
concerns.

3.8



3.12 WATER SUPPLY REGULATIONS

Regulations which apply to the proposed water supplies for the North Tillamook County
area will determine whether supplies remain as they are or whether new supplies are
developed.

3.12.1 SURFACE WATER TREATMENT RULES (SWTR)

f
The Surface Water Treatment Rules were enacted on June 29, 1989 and defined the
criteria for adequate treatment of surface water supplies to insure that contaminants
ofgiardia lamblia, viruses, heterotrophic plate count bacteria, Legionella and turbidity
were properly removed from domestic water supplies. The rules required that
various treatment processes must provide for the removal of at least 99.9% of giardia
cysts and a removal of at least 99.99% ofviruses. The rules allow for compliance by
disinfection alone if several criteria, including source water quality compliance,
compliance with existing trihaiomethane regulations, and compliance with existing
limits on bacteria in the distribution system, are met. In all cases where water
supplies may contain giardia cysts, filtration is required to remove the majority of the
cysts, usually a 2 to 2.5 log reduction (more than 99 of every 100 cysts). Disinfection
is required with filtration to insure that any cysts and viruses which may pass through
the filtration system are adequately immobilized.

3.12.2 TURBIDITY RULE

3.9

-

COLIFORM RULE3.12.3

Maximum contaminant levels for turbidity are applicable to all public water supply
systems using surface water or groundwater sources under the direct influence of
surface water in whole or in part. In general, turbidity levels measured in NTU's
should be less than one turbidity unit. Provisions are made to allow for turbidity
levels as high as five NTU's on an average of two consecutive days. However, the
general trend with regard to turbidity is likely to require that turbidity levels be kept,
on average, less than 0.1 NTU.

This rule requires that coliform bacteria be absent in 95% of the samples taken from
the distribution system and recommends a measurable amount of disinfectant be
present throughout the distnbution system. The normal test for the bacteriologicaI
compliance is a presence or absence of total coliform bacteria. For most surface
water supplies, it is nearly impossible to meet the coliform rule without some form
of treatment, including filtration and disinfection.
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3.12.4 DISINFECTION

All common disinfectants are chemical oxidants that tend to react with naturally
occurring organic material in water. The organic and inorganic products of these
reactions are referred to as disinfection byproducts. The disinfection and disinfection
byproduct rule is still under development. The proposed implementation schedule
bas been changed so that the planned effective date has been delayed until June
1995. However, the current rules do require the continued use of chlorine as a
disinfectant and have set construction standards, particularly CT requirements
(contact time) that must be met. Currently, it is uncertain as to which disinfection
products would be regulated in addition to trihalomethanes (THM) which are
currently regulated at a total concentration of 0.1 mg/I. There is some discussion
about decreasing the THM limit to 0.025 or 0.050 mg/I. Other disinfection
byproducts which are considered to be under scrutiny for regulation include the
Haloacetic acids (HM's), aldehydes, and cyanogen chloride. Th.is rule, and its
uncertainty due to delays in the implementation of proposed regulations, may have
a major influence on decisions as to whether or not Neahkahnie and/or Watseco
Barview will be impacted by these regulations. It is assumed from experience that
the other systems will need to address disinfection byproducts.

3.12.5 LEAD AND COPPER RULE

The lead and copper rule requires that the level of these elements be minimized in
their presence at the consumer's tap. Allowed concentrations on first draw after six
hours detention in the customer's plumbing for concentrations of lead and copperare
0.015 and 1.3 mg/l, respectively. Corrosion control treatment would be required to
minimize contnbutions oflead and copper from the source water and from corrosion
in their distribution and plumbing pipelines and fixtures. This rule may have
significant impact on all options for water sources. Typically, surface waters and
groundwaters along the northern Oregon coast are slightly acidic and the Langelier
index is typically such that corrosion is a strong potential. Therefore, each water
supply is assumed to require some form of corrosion control.

3.12.6 MONITORING REQUIREMENTS

Oregon Administrative Rules require that each water supply be monitored for
maximum contaminant levels under seven major headings. Various headings and the
frequency of sampling follow:
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8 Typical
Item Description Frequency of Testing (May_ Vary)

.,...
1. Inorganic chemicals Annually
2. Organic chemicals

a. Chlorinated hydrocarbons Annually or every three years
b. Trihalomethanes Quarterly
c. Volatile organic chemicals Annually (Quarterly for first year)

3. Turbidity Daily
4. Bacteriological

a. Presence or absence Monthly
b. Fecal coliform Monthly

5. Radionuclides Every three years
6. Secondary physical/chemical MCL's Annually
7. SOC's, Phase II and IV Quarterly

For water supplies such as Neahkahnie, tests will need to be run on each spring
source. For supplies such as Manzanita, testing and monitoring may be applied to
the combined flow from the various streams and may be sampled at a point prior to
various supplies entering the distribution system. Frequency of testing may vary with
population and source. See OAR 333-61-036 and/or Appendix G for details.

3.12.7

3.12.8

PUBLIC NOTICE AND REPORTING

CONSTRUCTION STANDARDS

The construction standards outlined under Oregon Administrative Rules apply to all
new construction of public water systems and to major additions or modifications of
existing publicwater systems. They are intended to insure that the system facilities
will be free of public health hazards and will be capable of producing water which
consistently complies with the maximum contaminant levels. A review of all of the
water systems investigated under this report clearly shows that, with the exception of
theRockaway Beach Water Filtration Plant, none of the systems currently meet new

The owner or operator of a public water supply which fails to comply with an
applicable MCL or treatment technique published by the Oregon Adminis trative
Rules or which fails to comply with the requirements of any schedule prescribed
pursuant to a variance or permit of these rules shall notify their users as provided by
the Rules. The requirements for notification are extensive, and no attempt is made
herein to replicate the Rules. Needless to say, this reporting and public notification
process can be burdensome and can result in major consequences, politically and
economically. Response to public inquiry after notification can consume considerable
time and manpower.

....
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construction standards. The reader is referred to Chapter 333-61-050 for specific
details concerning new construction requirements.

3.13 PROBLEM AREAS

3.13.1 EXISTING PROBLEMS

Tabulated in Table 3.1 is a summary of the compliance issues observed during the
review of the existing sources. The Table lists each source and whether or not, in the
opinion of the author, the source complies with new or proposed rules. In addition
to the rules described above, requirements for watershed management and/or
wellhead protection plans are also listed. In some cases, it is not known whether or
not the source or its administration complies with the rules. In those instances, a
question mark is shown in the tabulation. Where the existing sources, treatment, or
operations do not comply, an X is shown, and where the rules do not appear to
comply, the acronym representing Not Applicable is entered. Where a blank space
shows in the tabulation, it is assumed that the source complies or the treatment on
the source is in compliance.

Where systems do not appear to be in compliance, a general discussion to bring the
source in compliance can be found in Chapter 6 - Formulation and Evaluation of
Alternative Water Supplies.

3.13.2 FUTURE PROBLEM AREAS

The major problem with existing water supplies is their capacity to meet future
demand. A near equal problem deals with the cost associated with upgrading the
existing supplies to meet current and future standards. Ultimately, the question
needs to be raised whether or not it makes sense to improve existing supplies when
they fail to meet long term capacity needs of the local jurisdictions. In other words,
will vacant property be allowed to develop and will existing densities be allowed to
expand, if allowedunder the zoning ordinances, or will growth be curtailed in relation
to existing water supplies or other limits?

Another future problem deals with disinfection ofdrinkingwater using chlorine. The
advantages of chlorine disinfection are well known, since chlorine provides a high
degree of protection against many common diseases such as dysentary, salmonella,
cholera, typhoid, and other illnesses which one seldom hears about. Chlorine is also
relatively simple and inexpensive to use.

Despite these advantages, there are concerns about disinfection byproducts.
Trihalomethanes are suspected to be cancer-forming when ingested in sufficient
quantities. USEPA's proposed disinfection byproduct rules become effective after
June 1995, and will impose a level of acceptable THM's that all systems will be
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required to meet. The rule could also regulate haloacetic acids that result from using
chlorine for pre-oxidation or disinfection purposes. As a result of these concerns,
alternative disinfection means may be required.

Finally, the most difficult issue facing the regional supply question deals with the
organizational structure that will need to be formed to implement the requirements
of the regional supply. The solution to this issuewill need to be addressed by all of
the governmental entities and private water users. A brief discussion on these issues
is included in Chapter 7.

3.14 EXISTING WATER RIGHTS SUMMARY

There are two basic systems of controlling the use of surface drainages in the United
States. The riparian doctrine prevails in the eastern part of the United States and
allows any property adjoining natural waterways to use the available water. The
appropriation doctrine prevails in the West. Concerning groundwater, allocation
procedures vary from state to state and can include a rule of absolute ownership, the
rule of reasonable use, the rule of correlative rights, or the permit system. In
Oregon, the permit system for both surface waters and groundwaters is used.

The appropriation doctrine is generally referred to as "first in time, first in right," and
was subsequently confirmed in law by express recognition through court decisions,
constitutional provisions, and state statutes. The nature of a water right acquired by
appropriation is a right of use, or usufructuary right, to take water and apply it to
beneficial use for a certain property and a right of preference over the rights of
subsequent appropriators during times of water shortage. Although appropriative
water rights arise by application of water to beneficial use, state administrative and
judicial systems are in place for determining the nature and extent of these water
rights and their relative priorities, and for the administration of such rights to assure
that such waters are made available to appropriators in accordance with their
determined rights.

An aspect of appropriative water rights is the right to change the point of diversion,
place of use, and the nature of use in a manner thatwill not injure the rights of other
appropriators. There are several potential causes of possible adverse effect or injury
to junior appropriators in a stream, such as an expansion in time or volume of the
water use, increased consumptive use, altered location, and timing of return flows.
No attempt will be made in this report to elaborate on these issues. See "Water
Rights of the Fifty States and Territories," published by the American Water
Association.

Municipal water suppliers must often compete with other water users for a water
resource. The Water Utility Manager and municipal governing board will on
occasion be required to make policy decisions to insure an adequate supply ofwater.
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The more knowledgeable they are on the consequences of their decisions, the better
those decisions will be.

Toe appropriation doctrine is generally considered to have started during the Gold
Rush days in California. Large volumes of water were necessary to wash placer
deposits, and miners often found themselves short of the necessary water because of
upstream diversions. To settle the issues, the miners applied the same rule as they
applied to gold: first in time, first in right. As time progressed, legal recognition was
given by western courts, and the issues were later codified by western legislatures.
As development occurred and agriculture began to replace mining activities, the
doctrine has generally been applied to irrigation.

The word "appropriation" means: "to take for one's own or exclusive use." The
appropriation doctrine is essentially a rule of capture, similar to the rule that
common law applied to wild animals. Rather than belonging to land owners, as is the
case under riparian doctrine, water was viewed as belonging to nobody, and as the
property of all. Oregon, as well as all other western states, rely in part on state
ownership for authority, and have enacted extensive statutory codes regulating
appropriation.

The appropriation doctrine rests on two basic principles: priority and beneficial use.
When the flow of a stream is insufficient to meet demand, its use is regulated by
priority and time. The most recent uses are curtailed in order to provide water for
the earlier uses. The effect of the rule is clear: water shortages fall entirely on those
who last began using water. This is in contrast to the riparian doctrine under which
shortages are shared by all.

Municipal water rights, long held in reserve, are now being developed to serve a
growing population. Water districts and municipalities have the legal ability to
interconnect systems and serve other entities, even out-of-basin. Municipal water
rights generally represent a senior claim to the water, and are a potential threat to
the public instream values that depend on river flows. For purposes of information,
tabulated in Table 3.2 are the names of the various municipal and private water
jurisdictions that hold water rights in the areas of this study for municipal or domestic
use.
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I
- TABLE 3.2

• NORTH TILLAMOOK COUN1Y
REGIONALWATER MASTER PLAN

• SUMMARY OF EXISTINGWATER RIGHTS

Jurisdiction and Permit Date Water Rights Totals• Source cfs. cfs,

Neahkahnie Water District

•• 1. Spring 1 12/7/70 0.01

2. Spring 2 12/7/70 0.01

•• 3. Spring 3 12/7/70 0.15

4. Pirate Spring 12/9/68 0.45

■ 0.62

5. Spring 1 4/7/92 0.06

■- 6. Spring 2 4/7/92 0.06

7. Spring 3 4/7992 0.20

0.32

I Neahkahnie Water Co.

1. Spring 1 4/30/29 0.01

I 2. Spring 2 4/30/29 0.01

3. Spring 3 4/30/29 0.15

d 0.17

Manzanita

If 1. W. Fork Anderson Creek 12/15/78 0.50

2. Middle Fork Anderson Creek 12/10/45 0.50

• 3. N. Fork Anderson Creek 12/10/45 0.50

4. Neahkahnie Creek 8/14/50 0.87

d 5. Alder Creek 9/14/48 0.50

2.87

i Nehalem Bay State Park

1. Well 6/5/86 0.06

d
0.06

l
3. 1 6
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II NORTH TILLAMOOK COUN'IY
REGIONALWATER MASTER PLAN

a SUMMARY OF EXISTINGWATER RIGHTS
(Continued)

a Jurisdiction and Permit Date Water Rights Totals
Source cfs. cfs.

Nehalem

1. Bob's Creek 2.0

2. Coal Creek, West Branch 10/22/79 1.5

3. Coal Creek, Main Branch 10/22/79 1.5
5.0

Tidewater - None

Zaddack Creek - Nonea Wheeler

1. Jarvis Creek 1/24/13 3.00

2. Jarvis Creek 3/14/30 0.28

3. Vosberg 8/15/74 4.00

s 7.28

Brighton

d
1. W. T. Edwards - Unnamed creek 8/14/46 0.05

0.05

Rockaway Beach

1. Heitmiller Creek 2/16/62 0.50

2. Heitmiller Creek 10/18/11 2.50

d 3. Jetty Creek 12/8/69 1.00

4. Jetty Creek 6/24/81 1.00

5. Well No. 1 6/10/81 0.39

6. Well No. 2 6/10/81 0.39

7. McMillian Creek 3/17/58 0.26

8. McMillian Creek 7/31/46 0.26

9. McMillian Creek 7/30/59 0.50

6.80

Watsco-Barview - None

3. 1 7
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CHAPTER 4

PLANNING CRITERIA

4.1 WATER DEMAND PROJECTIONS

4.1.1 WATER USE CHARACTERISTICS

Most of the community water systems read master meters on a dailybasis. However,
some readweekly and others read monthly. The information that was providedwas
reviewed and analyzed to try to predictwater use characteristics and trends, daily and
seasonally. Daily readings were provided by Nehalem. Most of the other water
systemsprovided informationona monthlybasis, similar to the information submitted
to theHealth Division andWaterResources Department. Many of the systems show
marked seasonal trends in water use caused primarily from recreational impacts
during the summer months. Few of the systems show any significant impact ofwater
use resulting from industry or yard and landscape irrigation.

Water use information fromNeahkahnie is somewhat incomplete sincemastermeters
have only recently been installed and are read manually. Manzanita has detailed
monthly records, but provided insufficient information to analyze their peak day or
peak hourly demands. In general, Manzanita's water use, on a monthly average,
indicates variations in water use being minimal in the fall, winter and spring months
and peaking in July andAugust. Water use variations from 1989 to 1992 go from as
low as 100,000 gpd in February of 1992 to a high of about 280,000 gpd in August of
1990. See Figure 4.1.

Water use at Nehalem Bay State Park varies widely, as one would expect Their
average peak use is about 24,000 gpd during July and August and as low as 2,000 gpd
during December. Peak day use in July and August is not known, but undoubtedly
exceeds 46,000 gpd.

Water use in the City ofNehalem is similar to that in Manzanita. Water use varies
from a low of 120,000 gpd in April of 1990 and has been as high as 210,000 gpd in
August of 1990. See Figure 4.2.

A review of the information from Tideland and the City ofWheeler indicates that
these two jurisdictions do not experience the impact of summer recreation as do
other users. For example, Wheeler's variation in water use during 1992 shows
average daily use varying from 100,000 to 130,000 gpd. Their summertime use
increases only approximately 30,000 gpd versus their wintertime use. See Figure 4.3.
This trend in part is also related to the available water in the two drainage basins.
In other words, the summer demand may be higher if sufficient water was available.
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Flows inRockaway Beach vary significantly, based on summertime use, which ismore
than twice average wintertime use, going from approximately 400,000 gpd in the
wInter to over a million gpd during peak summer events.

Table 4.1 tabulates information on the existing and proposed future demands for the
year 2010 and 2050. Average daily demand and peak day demand projections are
both shown. For the 10 existing water systems, average day and peak day demands
are shown to be about 1.2 million gpd and 3.0 million gpd in the year 2010,
respectively, and approximately 1.4and 3.6million gpd by the year 2050, respectively.

4.1.2 WATER LOSS AND LEAKAGE

A review of the various projections and historical data concerning water loss and
leakage shows that most systems appear to be relatively free of major leaks. The
City of Wheeler had considerable water loss during 1990, but bas recently replaced
several old wood stave pipeswhich has significantly reduced theirwater consumption.
Also, the City of Nehalem frequently experiences water leaks but because of their
daily review of water use, they normally repair leaks as they occur. No significant
reduction in water use is anticipated with additional improvements in replacing old
and worn out pipes. Some reduction will occur, but it is not expected to be
significant.

4.1.3 PEAKING FACTORS

Peaking factors vary widely from a low ofabout 1.7 at Watseco-Barview to a high of
about 2.5 for Rockaway Beach. The average peaking factor used in projecting
ultimate peak day demands are shown in the tabulations at the bottom of the system
schematics, Figure 6.1.

Peaking factors were determined, where possible, by analyzing the peak day demand
with the average annual demand for each water system. It is assumed that existing
reservoir capacity will accommodate the peak hour demand which is higher than the
peak day demand. However, future water supply systems should be capable of
meeting peak day demand without major reliance on in-system storage, which should
be reserved to meet peak hour demands, fire flows, and emergencies.

4.1.4 FIRE FLOW REQUIREMENTS

Fire flow requirements are taken from the Insurance Services Office "Fire
Suppression Rating Schedule," Edition 6-80. Section 604 FIREFLOW AND
DURATIONreads that: 'The fire flow duration should be two hours for needed fire
flows up to 2,500 gpm and three hours for needed fire flows 0f 3,500 gpm."
Requirements for needed fire flows are shown in Section 304 of the schedule.
Needed fire flows vary from 500 gpm where building spacings exceed 100 feet to as
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much as 1,500 gpm that are spaced 10 feet or closer together. These figures are for
single-family and multiple-family dwellings. For larger structures such as schools,
hospitals, motels, and other commercial establishments, fire flow requirements can
be considerably greater, approaching 3,500 gpm maximum for other occupied
buildings. For some schools and other structures, needed fire flows can be
considerably higher, approaching 5,000 gpm.

Forpurposes of this report, it is assumed that fire flowswould be met by the capacity
of the in-system storage and distribution network of each individual system. Credit
can be given for the regional water supply to the volume available in the pipe
distnbution system. In addition, it is recommended that some storage be provided
in the regional supply for emergency purposes which could be used in part for .
meeting required fire flows. This available flow from the transmission pipeline can
reduce the total required volume of storage within the distribution networks. This
volume reduction in storage should be credited against the cost of the regionalwater
supply to appropriately review the net cost of the regional water system. However,
to the extent that existing supply sources also are credited against required
distribution storage, the net flow difference between the capacity of the regional
water supply and the existing minimum flow in each source should be the volume
used in the credit analysis.

4.1.5 REGIONALWATER SUPPLY STORAGE

The regional water supply source should have sufficient storage to meet the
requirements for CT, backwashing of filters, and emergency storage. Emergency
storage should be sized to at least account for power outages and the time necessary
to fix major repairs such as broken mains, failed pumps, and other emergency
situations. It is recommended that a minimum of storage volume be provided
equivalent to the peak day demand estimated for the year 2010 plus CT and
backwash water requirements.

4.1.6 CONSERVATION

Conservationmeans, according toORS 537.455, the reductionofthe amount ofwater
consumed or irretrievably lost in the process of satisfying an existing beneficial use
achieved either by improving the technology or method for diverting, transporting,
applying or recovering the water or by implementing other approved conservation
measures. In general, the Oregon Legislative Assembly declared that the policy of
the State ofOregon is to: (a) aggressively promote conservation; and (b) encourage
the highest and best use ofwater by allowing the sale or lease of the right to the use
of conserved water. In general, all existing water rights holders and future water
rights applications must have a conservation plan. Each of the existing water users,
if they continue to operate independently, can anticipate the need to develop a
conservation plan. The plan will need to address such issues as lost water,
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unaccounted-for water, revisions to building codes to encourage use of water
conservation fixtures, retrofitting existing fixtures with water conservation apparatus
such as flow volume restricters, and other matters.

Although conservation will be required to some extent, it is not anticipated that
significant results will accrue in the study area. About half of the water consumptionwill be related to recreational use. Users ofmotels, campsites, and other recreation
facilities are not likely to voluntarily reduce their water consumption. Rather, water
consumption will more likely be reduced by providing such devices as shower flow
restricters, toilets with revised flow control, and other features.

Other means to reduce water use can involve water rate structures which penalize
customers for use of high volumes of water during critical months of the year.
However, recent studies by the City ofPortland and others indicate that the probable
reduction of future demands can only be affected by approximately 10% to 15% of
existing demands. For purposes of this report, it is not assumed that conservation
will have a major impact on the size and capacity ofa regional water supply. Rather,
the impact will be on the average daily use, which may in turn affect the rates for
each unit of volume of water used by the customers. It will take some time to
implement any conservation measures within the study area. Once measures are
implemented, it will take more time before the conservation effort results in water
use reduction. The end result will be an extension of the time frame in which future
expansion may be needed to the supply system.

4.2 COST ESTIMATING PROCEDURES

4.2.1 GENERAL

In determining the capital cost for each of the various possible projects, very
generalized cost estimating was used. No attempt was made to develop the project
to a level of preliminary engineering. Preliminary designs are beyond the scope of
this report. Rather, standard cost guidelines were used when theywere appropriate.
In some cases, information was taken from similar projects in the Northwest Oregon
region.

Since the engineer has no control over the cost of labor, materials, equipment or
services furnished by others or the future contractor's methods for determiningprices
or competitive bidding or marketing conditions, the engineer's opinion of probable
"total project cost and construction cost" provided herein is made on the basis of the
engineer's experience and qualifications and represents the engineer's best judgment
as an experienced and qualified professional engineer familiar with the construction
industry as it relates to water system improvements. The engineer cannot and does
not guarantee that proposals, bids, or actual total project or construction costs will
not vary from the opinions of probable cost prepared herein. It is strongly
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4 recommended that before major financing for any of these projects is implemented,
a more detailed preliminary engineering study be undertaken.

Cost estimates for capital improvement programs are presented as project costs
consisting of estimated construction costs, propertycosts, and allowances to cover for
the cost of engineering, contingencies and administration.

Since construction costs vary with time and local economic conditions, a method of
indexing current construction costs to future construction costs may be necessary. For
purposes of this report, the index used is the Engineering News Record's
"Construction Cost Index." This index monitors material and labor cost in specific
markets and is generally tabulated in the Engineering News Record periodical on a
weekly basis. In this report, it is assumed that the Construction Cost Index is
approximately 5,100. This index relates to the cost of construction anticipated in
June, 1993. For future estimates of cost, the index at that time, actual or projected,
can be divided by the Construction Cost Index of 5,100 to estimate a multiplier to
which future costs can be approximated. For example, if a Construction Cost Index
is projected at time of construction to be about 6,000, then the costs herein should
be multiplied by the ratio of 6,000 divided by 5,100, or 1.18, to project estimated
future costs.

It is acknowledged that the use of the Construction Cost Index does not necessarily
apply to the specific projects outlined herein. Other indexes published by the
Environmental Protection Agency and by McGraw-Hill Publishing Company can
better predict cost variations with time by using appropriate indexes for treatment
plants, pipelines, concrete or steel construction, specific labormarkets, etc. However,
such approaches are time consuming and beyond the scope of this report. Rather,
themore generalized ENR Construction Cost Index has been used.

4.2.2 PIPELINE COSTS

Costs for pipelines have been estimated on a lineal foot basis. Cost estimates have
been developed from historical records of previous pipeline construction projects in
Northwest Oregon. The cost per foot includes trench excavation and backfill,
furnishing and installing pipelines, fittings, valves and other appurtenances, surface
restoration consisting of native backfill and/or asphalt replacement as appropriate,
allowances for engineering, and contractor's expenses related to profit and overhead.
The summary of the estimates for various sizes of pipes ranging from 4" through 42"
is shown in Figure 4.4.

It is assumed that all the pipelines will be constructed within highway and County
road rights-of-way and will be constructed, for the most part, within shoulder areas.
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4.2.3 RESERVOIR COSTS

Several types of construction are possible for in-system storage. Tuey include
prestressed concrete reservoirs reinforced concrete reservoirs and ground level steel
reservoirs. Foundation preparation, the distance between thetransmission main and
the reservoir site, subsurface soil conditions. aesthetic considerations, and other
factors affect the cost of reservoirs.

For the North Tillamook County Regional Water Supply, it is anticipated that the
reservoir will be constructed of steel above grade. However, in the final design
analysis, consideration should be given to buried concrete structures which resist
earthquakes with little or no structural damage. Primary damage occurring from
major earthquakes has to do with superstructures, pipelines and mechanical
equipment more than with buried structures. Therefore, the additional cost of a
buried concrete reservoir may be justified, depending upon the characteristics of the
site and anticipated earthquake intensities.

Reservoirs can be constructed on grade at the proposed water source site or elevated
tanks can be constructed on the hillsides south or east of Mohler. A ground level
storage tank at the source site will require repumping ofwell or river water. If this
option is selected, standby pumping facilities should be provided so that water can
be pumped during periods of lost power. If elevated sites are used, then no
additional pumping would be required beyond that which causes a rise in the
hydraulic grade line at the source site.

For purposes of comparison, total project cost estimates for the various sizes and
types of construction of reservoir are shown on Figure 4.5. Curves for the cost
projections for prestressed concrete tanks and ground level steel reservoirs are shown.
In general, steel reservoirs have a lower first cost, but are more difficult to design for
resistance to earthquakes and have a lower service life. Concrete reservoirs generally
are anticipated to have a 100 year service life. Steel reservoirs have a service life in
the range of 50 to 60 years. At the end of the service life, the reservoirs will need
major rehabilitation and/or replacement.

There is also concern for corrosion protection. For proposed water from the
NehalemRiver, concrete reservoirs resist corrosionwithoutprotective coatings and/or
cathodic protection. Steel reservoirs, on the contrary, will need extensive coatings
and recoatings on about 10-year cycles and/or cathodic protection on the interior
surface. Adjustment in water chemistry to comply with the Lead/Copper Rule may
minimize the concern.
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4.2.4 COST ESTIMATES FOR GROUNDWATER DEVELOPMENT

At least three options exist for the development of groundwater in the North
Tillamook County area. They are the development of vertical wells in the gravel
alluvium along the Nehalem River, the development ofRanney Collectors, which are
horizontal wells in the same location, or the development ofwater from sand dunes
within the Nehalem Bay State Park, near the existing Rockaway Beach wells south
of the South Jetty of Nehalem Bay, and near the existing well for Watseco-Barview
near Barview County Park. Other areas within sand dunes along Rockaway Beach
may also be possible. However, each of these options have risk and certainty of
development cannot be known without further study. However, for purposes of
future comparison, cost estimates for these various alternatives have been developed.
The cost to develop vertical wells depends upon the depth of the well and well yield.
Information bas been collected from various sources, including wells drilled in
Tillamook. It is anticipated that the average well yield for vertical wells will range
from about 200 gpm up to 1,000 gpm. The yield will be dependent upon the
particular gravel formations which are encountered. It is assumed that the wells
would be constructed along the Nehalem River near River Mile 9.

Ifwell water requires treatment for removal of volatile organic chemicals (VOC's)
such as trichloroethylenes or tetrachloroethylenes, then additional costs would be
incurred. To remove these constituents, it is anticipated that air stripping will be
required of the volatile organic chemicals. Additional costs of approximately
$350,000 to $400,000 per well would be required. In addition, annual operation and
maintenance costs would be another $200,000 per well. This could amount to
approximately $.25 per 1,000 gallons ofwater produced from the well in addition to
the other costs of well development and well pumping. (Reference: EPA/625/4-
89/023, p. 120)

A potential for developing groundwater through a Ranney collector is projected to
be high. However, before this option can be developed at least four phases of
additional investigation will be necessary. Those four phases include a study of the
general geologic data and superficial examination of the proposed sites, test wells,
analysis of pump testing information, and finally, an analysis of the cost of the
proposed Ranney collectors versus other treatment orwater source options. Before
proceeding with further analysis of the Ranney collector option, the option for
developing vertical wells should be pursued.

Development ofwells in the sand dunes is likely to be available to primarilymeet the
high summerdemands. Water available from the sand dunes is primarilywaterwhich
percolates through the sands during the winter and spring months. Analysis of
existingwater within available areas indicates high concentrations of iron whichwill
probably require treatment for removal. Cost estimates for development ofwater
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from the sand dunes includes the development of the well plus treatment of well
water to remove iron at concentrations of from .3 to as high as 30 ppm.
4.2.5 SURFACE WATER TREATMENT

Treatment of surface waters from the Nehalem Riverwill likely require conventional
treatment plus provisions to eliminate concerns about disinfection byproducts and to
adjust water chemistry so that the water supply is in conformance with the Lead and
CopperRule. Conventionalwater treatment includes processes ofchemical addition,
coagulation, flocculation, sedimentation, filtration and disinfection.

Costs for conventional water treatment were developed from various technical
sources. They include "Technologies for Upgrading Existing or Designing New
Drinking Water Treatment Facilities," EPA/4-89/023. Additional information was
taken from "Estimated Cost of Treatment Plant Construction," Syed R. Quasim, et
al., American Water Works Journal, August, 1992 and from an analysis of existing or
proposed future treatment plants along the northern Oregon coast. A graph of
anticipated project costs for water treatment plants at various capacities was
developed and is shown in Figure 4.6.

A potential exists to reduce the capital cost ofsurface water treatment by using direct
filtration in lieu of conventional treatment. Savings of20% to 40% of estimated costs
are possible. However, pilot studies will be needed prior to final design to justify this
option. The Health Division must be involved in the pilot plant protocol and in
approving direct filtration.

4.3 OPERATION AND MAINTENANCE COST ESTIMATES

Cost estimates to analyze the cost of operation and maintenance are based on data which
has been documented in various BPA manuals, the actual experience of operating and
maintaining water treatment plants in Oregon, and on the Engineer's judgment. For
operation and maintenance ofpackage treatment plants, EPAguidelines were heavily relied
upon. For the operation and maintenance of pumping stations, pipelines, and reservoirs, a
typical value of 0.5% of capitalized costs of long lived components such as pipelines and
concrete was assumed. Three percent of capitalized costs were assumed for pumps and
mechanical equipment. The actual costs of power as published by Tillamook P.U.D. was
used for power costs. For labor, itwas assumed that the various operators will be certified
according to the requirements ofOregon Administrative Rule and that salarieswill generally
range between $20,000 and $30,000 per year plus an allowance of 40% for direct salary
overhead. It is also assumed that because of the requirements for vacations, holidays, sick
leave, training and other factors, that the effective utilization of any employee is
approximately 1,600 hours per year.
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Package plant operation is simplified by automated features, and maintenance requirements
and costs are well documented in the manuals. Common automated devices found in
package plants include effluent turbidimeters and chemical feed controls. These devices are
assumed to be built into the various future plants to ensure that the finished water does not
exceed the required turbidity levels. Automated chemical feed systems are to be provided
so that the plants can operate without full time operators, but it is assumed that operation
will occur at least 8 hours for each day.

According to extensive manufacturer evaluations, system performance in general is
improving because of better equipment, more highly skilled operators, and greater
surveillance by the regulatory officials. The EPA manual entitled 'Technologies for
Upgrading Existing or Designing New Drinking Water Treatment Facilities" contains the
summary results of package plants at Corvallis, Rainier, and Newport, Oregon. Cost
estimates have also been developed for these operations and others in the Pacific Northwest
and across the country. Operation and maintenance costs for package treatment plants
range from about $.52 to a high of about $9.44 per 1,000 gallons, calculated in 1978 dollars.
These costs were upgraded using Engineering News Record and EPA indexes to provide
estimates for operation and maintenance of package plants in 1993 dollars. Curves were
developed representing the unit cost of operation and maintenance per 1,000 gallons of
water produced based on the average annual estimate ofwater production for each plant.

See Figure 4.7.

In addition, average unit cost of production in dollars per 1,000 gallons versus average daily
production, including the cost of capital amortised at 8% and 6-1/2% interest rates was also
prepared. See Figure 4.8. These figures were used where estimates for annual operation
and maintenance expenses are necessary to operate proposed package treatment plants.

4.4 DEVELOPMENT OF ISSUES LIST

A preliminary list of major issues was developed by the consultants based on anticipation
of future environmental, social, engineering and legal issues. See Table 4.2. The issues
address problems and concerns that may be encountered during the technical, public, legal
and permitting reviews required for future development of one or more of thewater source
options. The preliminary issues were not incorporated in the final development of
alternatives. However, where obvious concerns exist and where, in the judgment of the
engineer, such issues may be insurmountable, the issues would play a major impact on the
final selection of alternatives. Therefore, where issues such as availability of stream flow
information and/or projected stream flow quantities would jeopardize future water needs,
such information would obviously dictate that such alternative source not be considered.

It is recommended that the list developed be further reviewed by the Water Resource
Committee and that these issues be addressed in a formal fashion through development of
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ranking criteria, public information programs, and other action as the committee might
develop.

Many of the issues and final evaluation of the concerns are beyond the scope of this repoT
Additional research and effortwill be necessary to adequately address them. The pnm~
emphasis herein is to address engineering concerns, but at the same time where ma]of
environmental, social or institutional concerns exist with options, they were taken into
consideration in the final engineering analysis.
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TABLE 4.2

ISSUES LIST- EVALUATION CONCERNS

ENVIRONMENTAL PROTECTION

A. Fish, reptiles, amphibians, wildlife, and aquatic resources
B. Protection of wetlands
C. Protection of sensitive, threatened, or endangered species and their habitats
D. Water quality
E. Stream flows

SOCIAL

A. Protection of recreation uses
B. Protection of aesthetic resources
C. Conservation of resources
D. Land use compatibility
E. Protection of historic and cultural resources
F. Avoidance of conflicting uses
G. Avoidance of excessively controversial or unacceptable options

ENGINEERING

A. Reliability of supply
B. Minimize operation and maintenance
C. Reasonable water rates
D. Safe potable water
E. Avoidance of hazards - earthquakes and hazardous wastes
F. Avoidance of wetlands
G. Impacts on current users
H. Availability of surface water and groundwater
I. Efficient delivery systems
J. Engineering flexibility
K. Innovation, such as new technologies for source development or storage
L. Watershed or well head protection from contamination

INSTITUTIONAL/LEGAL

A. Water rights
B. Regional planning and management ofwater
C. Coordination between providers and local government
D. Instream water rights
E. Consistency with land use
F. Avoidance of designated scenic rivers
G. Cooperative development of sources
H. Compliance with regulations
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FIGURE 4.5
RESERVOIR PROJECT COST

VS.
DESIGN CAPACITY
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CHAPTERS

DESCRIPTION OF WATER SOURCE AND TREATMENT OPTIONS

The list ofnew source options was created by considering general criteria such as hydrologic
conditions, water quality, and distance to existing water users. Consideration of these
general concepts helped to define the source options and provided the initial listing of
sources to be evaluated.

Hydrologic conditions deal with the capacity of the source to meet ultimate demands.
Watersheds should be large enough in size to provide significant runoff during low stream
flow periods to provide domestic water as well as added reserves to protect downstream
environments, particularly fish and wildlife habitats.

Water quality and the ability to treat the water source to meet drinking water quality
standards is of the utmost concern. Lesser treatment requirements can correspond to a
lower annua1ized cost for development of the water source.

Delivery of water from long distances requires considerable investment in conveyance or
piping systems. The cost to convey water along the 12-mile reach of the coast within the
study area is a major part of the cost of the regional system. The closer the source is to the
center of the demand area, the less expensive the conveyance is likely to be.

5.1 DESCRIPTION OF WATER SOURCE OPTIONS

5.1.1 OPTION 1 - EXISTING SOURCES

t
j

d
t
I

Existing water sources include a combination of surface waters, springs and wells.
These sources are described more fully in Chapter 3. In some cases, the existing
sources may be combinedwith a part of the regional source. However, most of the
existing sources do not have adequate treatment to meet the Safe Drinking Water
Act requirements. Each of the sources do not currently meet the capacity needs of
the present systems, let alone the needs of a regiona1 supply.

The major advantage for the continued use of the existing supplies is the relatively
small size ofthe interconnecting pipelines between the various users and an auxiliary
regional supply.

The main disadvantage would be that the supplies will need to be improved with
regard to meeting water quality criteria, therefore requiring several different
treatment plants. Operation of several plants will require more manpower and will
likely be less efficient and reliable.

5.1



5.1.2 JETTY CREEK

Jetty Creek currently supplies the Rockaway Beach area. It is treated through a
package treatment plant including flocculation, sedimentation, filtration and
disinfection.

The primary advantage of the Jetty Creek supply is that it currently exists and the
treatment plant is in good shape and functioning in conformance with current
regulations. The Jetty Creek could continue to provide water to Rockaway Beach
and the general area up to a capacity of 1 mgd (700 gpm).

The main disadvantage of Jetty Creek is that the minimum stream flows during dry
weather periods have been measured at about 360 gpm. This capacity is not
sufficient to serve Rockaway Beach or the region. Also, existing water rights are
limited and Jetty Creek's drainage is within the reserve of a private timber holding.
Continued administration of the license agreement would need to be maintained.

5.1.3 COAL CREEK

Coal Creek is a smaJl drainage north ofNehalem and is a tributary to the North Fork
of the Nehalem River. No stream flow information exists on minimum stream flows.
However, calculations of the drainage area indicate that the minimum stream flows
probably do not exceed 700 gpm. This capacity is also not sufficient to meet the
needs of the region.

The primary advantage of Coal Creek is its close proximity to the City of Nehalem
and the existing pipeline network extended by Nehalem in anticipation of developing
this as its future source of supply.

The main disadvantage of this source is its low yield and potential environmental
problems associated with: maintaining downstream water quality; water
temperatures; aquatic life; drainage of adjoining wetlands during low stream flow
periods; interruption of aquatic growth along the stream; fish and wildlife concerns;
and many other factors. Environmental concerns may preclude this source from
being a future water source for Nehalem and the region as a whole.

5.1.4 ROY CREEK

Roy Creek is a tributary to the Nehalem River about one mile upstream from
Mohler. A quick review ofRoy Creek indicates that the drainage area is insufficient
to provide adequate flows during minimum stream flow periods to meet the region's
needs. Therefore, no future consideration is given to Roy Creek.
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5.1.5 FOLEYCREEK

Foley Creek is also a tributary to the Nehalem River, draining from the south and
connecting to the Nehalem River at River Mile 7.4. The relatively low summertime
stream flows and a significant amount of development along Foley Creek give
concern about possible pollution of the creek with high concentrations of coliform
and other potential contaminants from failed septic tanks, farming and logging
operations. Diversion ofwater from Foley Creek could also create significant impacts
on the environment. For these and other reasons, further consideration of Foley
Creek is not recommended.

5.1.6 MIAMI RIVER - GARIBALDI

TheMiami River is a tributary to Tillamook Bay approximately one mile upstream
from the City of Garibaldi. Ganbaldi currently bas a well tapped into the alluvium
of the Miami River. However, the well is relatively low yielding, approximately 250
gpm, and low stream flows on theMiami River are similar to those on Foley Creek.
Sufficient water is not available to meet the region's needs and water quality
problems are negatively impacted by existing development, farming and logging
operations.

TheMiami River has a drainage area of about 36 square miles. Assuming a yield of
about 0.2 cfs per square mile, the minimum flow in theMiami River is expected to
be about 7.2 cfs, or about 4.6 MGD. Again, the Miami River's flows are not
sufficient without impoundment to meet the region's needs. Therefore, no future
consideration is given to Miami River.

5.1.7 KILCHIS RIVER

The Kilchis River is a tributary to Tillamook Bay near Bay City, Oregon. Bay City
and several other water systems obtain water from awell field about four miles east
of U.S. Highway 101. The source of existing supply consists of two wells each with
a capacity of approximately 600 gpm. The well water generally meets water quality
except for iron and turbidity. Iron levels are about 0.7 ppm; whereas the
recommended secondary contaminant level is about 0.3 ppm. Turbidity frequently
exceeds 0.1 NTUs.

In order to use the Kilchis water for the North Tillamook County area, agreement
would have to be entered into with Bay City, additional source capacity would have
to be developed in the way of added wells and/or treatment, and a transmission
pipeline would have to be constructed from the well water source through Bay City
to the North Tillamook County area. Because of the long distance involved andwell
development and/or treatment is likely to be necessary, it is projected that such costs
would be greater than developing similar sources along the Nehalem River. Also, in
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order to provide adequate pressures in the North Tillamook area, several booster
stations would need to be constructed along the pipeline route.

Flows on the Kilchis River have been monitored to be as low as 13.4 cfs, or
approximately 8.5MGD. Since the North Tillamook region's water needs are about
9.2MGD, ultimately, the Kilchis, without reservoir storage, is not sufficient to meet
projected peak day demands. In addition, the development ofwater on the Kilchis
including the drilling ofwells or raw water intake, treatment, and transporting the
water from Bay City would be considerably more expensive than other solutions.
Therefore, no further consideration was given to the Kilchis.

5.1.8 NEHALEM RIVER

The Nehalem River discharges toNehalemBay. Asignificant amount of information
exists on the various characteristics of the Nehalem drainage. The City of Portland
has also considered the Nehalem River and a possible reservoir and diversion system
on the upper reaches of the river about 10 miles upstream of Vernonia. However,
Portland has discontinued further interest in the river since a major reservoir would
need to be constructed and approximately 2,000 acres of existing farmland and forest
land would be inundated.

Water discharge records are available on the Nehalem since October, 1939. The
average discharge on the river has been about 2,670 cubic feet per second, or about
2 million acre feet per year. The minimum discharge in the Nehalem has been
recorded at 36 cfs on August 29, 1967. More than adequate water exists through
most of the year to serve the region's water needs. The minimum stream flows on
the Nehalem River generally occur in September, well beyond the time when the
region's maximum water needs occur.

Water quality information is also coUected by the USGS on the lower reaches of the
Nehalem River. Water quality data indicates that the water from theNehalem meets
water quality standards except for turbidity and coliform. Astandardwater treatment
facility or possibly a direct filtration plant can effectively remove these constituents
and provide safe, potable water supplies.

Water resources can be developed from the Nehalem River without significantly
impacting fish, wildlife, other aquatic plants and animals, etc. Little if any impact will
occur on wetlands and no significant impact is expected on aesthetic values.
Therefore, the Nehalem River is sufficient to meet the long termneeds ofthe region.

In addition to providing sufficient quantities of surface water, the potential exists for
development of groundwater in the alluvium of the lower reaches of the Nehalem.
Such potential water sources need to be located sufficiently above maximumhead of
tidewater to minimize the potential for drawing saltwater into the aquifer. It is
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possible that vertical wells could be installed along the Nehalem River at a location
that would reduce or minimize iron which may exist in the alluvium. Iron bacteria
typically grow in reaches of the alluvium where flows and dissolved oxygen are very
high. If areas can be located in the alluvium where water flows through the gravel
formations and is routinely recharged from the surface waters in the river, then the
wells may contain little or no iron. However, this location may also result in surface
water influence on the groundwater, requiring some form of treatment such as
additional chlorination or turbidity removal. The exact conditions of the alluviumare
not known and test wells should be constructed to verify the quality of the
groundwater in the vicinity of the Nehalem River.

5.1.9 SEAWATER

A regional water supply could be developed by treating sea water to remove the salt
and other matter. The process involves reverse osmosis which is a high pressure
system that forces water through permeable membranes, removing the plankton,
diatoms, and various ions from the sea water. It is assumed that the plantwould be
located near the Jetty Creek treatment plant. Sea water would be pumped from the
vicinity of the Nehalem Jetties to this location. An alternative may be to drill
additional wells near the Rockaway Beach wells, recognizing that development of
such wells would cause an intrusion of salt water. However, the preferred method
would be to construct an intakejust downstream of the Jetty Marina and pump water
to a treatment facility in that area.

Several nations around the world, including many Middle East countries and small
islands, use this process to develop supplies of domestic water. In addition, most of
the naval fleets around the world desalt seawater for on-board ship use, and recent
drought conditions in Southern California have brought desalinization of sea water
to the United States.

Increasing costs of water supplies by conventional processes and the reduced costs
being developed for desalting sea water are bringing the two processes closer
together in terms of price competitiveness. Desalting processes would provide a
stable new water source for the coastal region that would probably have the least
impact on the environment.

However, there are several disadvantages to the sea water option. Sea water
collection in large volumes by various means could impact marine life. Byproducts
of the desalinization process, including brine, filtered backwash solids, and heated
wastewater, would need further treatment before these wastes were disposed of. In
addition, a substantial energy source would be required for the desalting process. It
is estimated that the cost of desalting, including capital and operation and
maintenance expenses, would be approximately three to four times greater than
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conventional processes in this area of the Oregon coast. Therefore, no additional
consideration will be given to this option.

5.2 WATER TREATMENT OPTIONS

Several available technologies exist for the treatment ofsurfacewaters and groundwaters to
meet the requirements of the Safe Drinking Water Act. Filtration is one of the most
important elements in traditional water treatment systems and can play an important role
in controlling organic contaminants.

For surface water supplies, various treatment concepts include:

• Conventional treatment and direct filtration;

Direct filtration (gravity and pressure filters);

Slow sand filtration;

Package plants;

Diatomaceous earth filtration;

Membrane filters;

Cartridge filters

In the Pacific Northwest, the most common treatment scheme is conventional treatment.
Slow sand filters have been installed in some locations, but recent pilot tests in Astoria,
Manzanita andTillamook indicate that they do not work adequatelyin the Northwest coastal
region. In general, slow sand filters do not have an established record ofperformance with
a large number ofwater systems in this country or with systems that have rather large water
demands. Membrane and cartridge filtration systems are considered an emerging technology
because they show promise, but have not generally been used for treatment of drinking
water. Package plants, diatomaceous earth, and membrane filters are considered best suited
for small systems less than 5 mgd.

Filtration systems are regarded as effective for removal of turbidity and microbial
contaminants, includingcoliformbacteria, giardia lamblia, cryptosporidium, enterovirus, and
Legionella.

The Surface Water Treatment Rules require that filters achieve turbidities of less than 0.5
NTU's in 95% of the finished water samples. Turbidity is a measure of suspended particles
which can include organic solids, viruses, bacteria and other substances. Turbidity particles
range in size from less than 1 micron to 100 microns (micron = 1 millionth of a meter).
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In this report, it is assumed that surface waters will be treated using package treatment
plants. Package plants consist of a combination of chemical addition, flocculation, settling,
filtering and disinfection, all included in one large steel or aluminum tank.

For groundwater, it is assumed that iron will be the primary constituent needing to be
removed. Pressure filters using green sand or the addition of potassium permanganatewill
be used.

Significant savings on the order of 20% to 40% can be realized using direct filtration, which
is only applicable for systems with high quality and seasonally consistent influent supplies.
The influent should have a turbidity of less than 5 to 10 NTU's and colors of less than 20
to 30 units. The Nehalem is considered to be within this range except for brief periods
during major storms. During such times, either groundwater can be realized or systems can
be served through existing and future storage.

However, before direct filtration can be used, it will be necessary to perform pilot studies
to prove their effectiveness. Because of the rather large savings in capital costs, it is
recommended that a pilot study be performed on the waters of the Nehalem River
beginning as soon as possible. The study should run for a period of at least 6 to 12 months.
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6.1

CHAPTER 6

FORMULATIONAND EVALUATION OF ALTERNATIVE
WATER SUPPLIES

INTRODUCTION

As indicated above, with the exception of Neahkahnie, Nehalem Bay State Park, and
Watseco-Barview, all of the existing systems have major deficiencies in terms of the water
available to meet current and future demands. Based on estimations of minimum stream
flows and the capacity of existingwells and/or treatment systems, no combination of existing
water supplies can meet the long rangewater needs of the North Tillamook County region.
Therefore, a new source of supply must be developed for the majority of the water users.
Some cities, such as Nehalem, can develop alternative surface water sources to meet their
projected needs over the next 20 years. However, Neahkahnie Water District, Manzanita,
Wheeler, RockawayBeach and evenNehalem and the smaller users must eventually develop
additional water supplies to meet their long range (saturation) peak day demands.

As a result of this finding, emphasis will be placed on developing a water supply which can
meet the long range needs. The only water supply investigated that is capable of doing this
at a reasonable cost is development ofgroundwater and/or surface waters from theNehalem
River, just above the head of tidewater. Three alternatives have been investigated for a raw
water source. They include surface water treatment, a Ranney collector, and/or several deep
wells in the alluvium.

Because difficulties may arise in attempts to form and fund a regional water supply, an
analysis was made ofeach individual supply and its need to upgrade existing sources to meet
current regulations and present demands. These details are also discussed below.

Finally, there are several sub-options which might be investigated which could affect the
capacity of the regional water supply. For example, Rockaway Beach could develop an
independent groundwater source from the vicinity of the South Jetty of Nehalem Bay or
near the North Jetty of Tillamook Bay. However, additional water treatment would be
required of these alternative sources, including removal of iron and disinfection. A brief
review of these options is also discussed.

Also, various jurisdictions could negotiate agreements for regional services to operate and
maintain existing and/or future water systems. This issue is highly complex and no attempt
is madeherein to analyze all the options under this scenario. In general, if qualified people
exist and smaller systems utilize individuals for more than one position in their organization,
it is doubtful that a regional organization for operation and maintenance would be anymore
or less expensive than individual operation and maintenance. However, reliability of service

a
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might be improved with regional operation and maintenance, and services for major
maintenance and laboratoryworkmight be minimized. The details of this option, however,
are left for the water resource committee to debate and analyze.

6.2 WATER SYSTEM IMPROVEMENT PROJECTS

6.2.1 IMPROVEMENTS PLANNED AND DESIGNED

Several plans have been put forth to improve the systems in Neahkahnie, Manzanita,
and Nehalem. The City of Wheeler is, simultaneously with this study, preparing a
water master plan to look at its independent options, and Rockaway Beach is
intending to undertake additional plans if the regional water issue does notmeet its
needs. In addition, Watseco-Barview is projecting improvements for its well water
supply to meet immediate expansion needs and to address the concerns about "red
water." However, none of these plans take into considerationminimum stream flows
and the ability of existing supplies to meet long range peak day demands.

In general, all of the existing plans need to be revised and updated to address
concerns under the Surface Water Treatment Rules and other issues discussed in
Chapter 3 concerning compliance with regulations. None of the present plans
thoroughly address all of the current issues, such as the rules for coliform, turbidity,
lead and copper, disinfection byproducts, and several others. Manyofthese ruleswill
become effective prior to 1995. Therefore, if the regional water supply does not
satisfactorily meet the needs and requirements of the various jurisdictions, then
additional planning should be undertaken before any system proceeds on its own to
improve its water supplies.

6.2.2 IMPROVEMENTS TO RELIEVE EXISTING SYSTEM
DEFICIENCIES M

M
M

••
D

6.2

A partial listing of the anticipated improvements necessary to comply with current
regulations is given for each system below. Also tabulated is an estimate of the
operation and maintenance expense and/or capital cost for each improvement.
Capita] costs are shown in anticipated 1993 dollars. Operation and maintenance
expenses are shown for annual expenses.

Cost estimates envision that projects will be designed under the direction of a
registered engineer in compliance with current rules. Operation and maintenance
expenses are anticipated to be incurred by current staff or staff added to existing
jurisdictions. Itis assumed thatall jurisdictionswill payprevailingwage rates, provide
ordinary benefits, and other payroll-related expenses totaling approximately 40% of
basic salary. Laboratory expenses are assumed to be provided, for the most part, by
outside certified laboratories.



6.2.2.1 NEAHKAHNIE WATER DISTRICT

SUGGESTED SOURCE IMPROVEMENTS

A Improve disinfection (OAR 333-61-050(6)); two each

B. Monitor sources (Spring 3 & Pirate) if surface water influence

1. pH

2. Temperature

3. Turbidity

4. Chlorine residual

5. CT calculations

6. Flow recording (spring & system)

C. Particle analysis - each source, 2 ea.

D. CT reservoirs (separate from storage) (2 ca.); if surface water influence

E. Divert waters from Springs 1 & 2to Spring 3

F. Pump water from CT tank or Reservoir Park to higher
elevations. (Existing piping and 20,000 gal. tank near Spring 1)

G. Develop well head protection plan for all springs (1, 2, 3 & Pirate)
t ·H. Routine testing for physical, chemical, VOC's, SOC's, radionuclides,

Cl4, coliform, etc.

I. Depending on results of coliform and turbidity monitoring, install
treatment (or connect to alternative source) as required.

J. Install corrosion control for lead & copper rule at each source.
(1993) 2 ea.

K Monitor for and revise disinfection for disinfection byproduct issues.

L. Acquire control of land and land use within 50 feet of springs
(no sewers, drains, etc.)

M. Conduct vulnerability assessment with respect to SOC's at each source.

N. Connect emergency piping, meter and pumpingwithManzanita.
TOTALS:

6.3

capital Cost
Est. $1993

$60,000

4,000

20,000

5,000
10,000

40,000

855,000

6,000

Unknown
10,000

8,000

53,000

$1,381,000

Annual 0&M
Cost Estimate

5

1

Unkn

N

N

$50,6c



The decision as to whether or not the improvements suggested above will be required will
depend on whether or not the springs can continue to be classified as groundwater or
whether future testing and monitoring indicates surface water influence. Therefore, it is
suggested that the District proceed immediately with performing particle analysis on each
source. This involves a process in which 500 to 1,000 gallons ofwater are pumped through
a fine micro filter membrane system which is then sent to a lab. The lab will then analyze
particles collected in the micro filter and render opinions as to whether or not there is any
surface water influence. The sample should be collected during a rainy period this winter.
Another test that can be performed is a tracer test to check the probability of surface water
influence. Recent data provided for review in March, 1993, indicates possible surface water
influence.

Because of the pending requirements for a variety of new tests and concerns for future
problems with disinfection byproducts, the Lead/Copper Rule, and other issues, it is
suggested that Springs 1 and 2 be piped to Spring 3 and that the waters from the three
springs be combined into one source. This will eliminate the need to provide additional
testing on Springs 1 and 2. The District already intends to pump water from Reservoir Park
Reservoir to the higher pressure zone and the existing 20,000 gallon tank. The tank can and
should remain in service. Whether or not Springs 1 and 2 should be plumbed at this time
to Spring 3 is at the discretion of the District. With the bringing on line of Pirate Spring,
there may not be an immediate need for the water from Springs 1 and 2.

The District needs to address concerns for the Lead/Copper Rule and possibly adjusting
water pH and/or the Langelier Index so the water is not corrosive. It is expected that the
water will be slightly acid and that the Langelier Index will be slightly negative. However,
no tests of these parameters have been brought to the author's attention.

Improvements to the existing disinfection systems are recommended. In addition to simply
adding sodium hypochlorite solution to the water, the District should monitor for pH,
temperature, turbidity, and chlorine residual at · each source. It is also suggested that
improvements be made to flow monitoring to measure the flows from the springs as well as
the flow delivered to the water system. Samples of raw spring water from each source
should be regularly tested for the presence or absence of coliform and turbidity.

Thevolume of storageneeds to be revised in accordancewith required fire flow and possible
future CT requirements. Part of this issue revolve around whether or not an emergency
piping connection is made to Manzanita and whether this can be counted as an additional
source. It is recommended that the District eventually consider the emergency piping
connection to Manzanita.

Another shortcoming of the existing springs is that the District does not have legal control
of all of the land within 50 feet of the springs. This is required by Oregon Administrative
Rule (0AR 333-61-0502)a)A). This may present a problem, particularly with Pirate
Springs.
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As a worst case scenario, the springs may be classified as surface water influence and may
require future treatment. In such a case, the District should look at a regional supply or
anticipate the installation of a package membrane filtration plant. If this treatment is
required, it is suggested that the water from each spring be pumped to a central facility at
Spring 3 and that the water be treated in one treatment plant.

In addition to these requirements, itwill also be necessary for the District to conduct in the
near future a vulnerability assessment with respect to synthetic organic chemicals at each
source. Also, the District will be required to develop a well head protection plan for each
source.

The cost estimates above are very general and may be higher or lower, depending on the
detailed scope ofwork developed for each task. Inmost cases, itwill be necessary to retain
the services of a registered professional engineer, or geologist, to conduct the necessary
studies. Some of the testing, however, can be performed bywater district personnel. Other
testing will have to be done by certified laboratories.

5.2.2.2 MANZANITA

SUGGESTED SOURCE IMPROVEMENTS

500

1,000
500

6,000

10,000

$120,200

Annual
O&M

Cost Est

$102,200°

20,000

6,000
10,000

81,000'

300,000

$1,617,000

Estimated
Capital Costs

$1993

$1,200,000

TOTALS:

A Package treatment with clearwell, electric,
instrumentation, controls, sludge lagoon,
building, etc. (0.35 MGD)

B. Well water supply

C. Treatment ofwell water (100 gpm)
(Iron removal with potassium permanganate
and pressure filter.)

D. Develop watershed management plan

E. Lead/Copper Rule

F. Well Head Protection Plan for
Proposed new well

From Handforth, Larson & Barrett, 1990, pp 5-23. Updated to 1993 cost estimate.

Includes monitoring, testing and reporting.
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The City ofManzanita has already investigated some of its needs with regard to upgrading
its raw water supply to meet current Safe Drinking Water Act requirements. However,
there are three additional items which need to be considered. First, the well water supply
proposed to add to the existing surface water source to meet peak day demands does not
indicate a requirement for treatment. It is highly likely that the groundwater supply will
contain high levels of iron and the city will need to remove iron from the new well water.
Further, the citywill need to develop awatershedmanagementplan on its existing rawwater
source and a well head protection plan for the new well when it is brought on line. Finally,
the city will have to address the Lead/Copper Rule in the near future as well as concerns
aboutVOC's, SOC's, and other requirements for water testing. Estimates for this additional
testing is included in the operation and maintenance of the proposed package treatment
plant for treating their raw water supplies. Finally, future requirements for disinfection
byproducts will need to be addressed.

6.2.2.3 NEHALEM

SUGGESTED SOURCE IMPROVEMENTS

Estimated
Capital Costs

$1993

Annual
0&M

Cost Est.

A Develop new source with package treatment (0.35 MGD)

1. Intake with fish screens & fish passage

2. Water treatment plant

3. Interconnecting pipeline

B. Lead/Copper Rule - corrosion control

C. Watershed Management Plan

300,000 Incl. below

1,200,000 100.000',

372,000 N.A.

6,000 1,000

20,000 500

TOTALS: $1,898,000 $101,500

JI

JIincludesmonitoring and testing.

The City ofNehalem's existing water source, Bob's Creek, does not have sufficient volume
to meet its current as well as future needs. Therefore, the city must consider either
encouraging and participating in a regional water supply or developing a new source on Coal
Creek.

A new source on Coal Creek would require a new intake structure. Several environmental
issues must be addressed, including fish and wildlife, wetlands, minimum stream flow
requirements, and several others. Assuming that the environmental issues can be adequately
addressed, a new intake on Coal Creek will be required together with the necessary fish
screens and fish passage facilities. A new water treatment plant of approximately 0.35 mgd
should be constructed. The new plantwill need to be connected to the existing piping
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Estimated Annual
Capital Costs O&M

$1993 Cost Est.

$75,000 $2,500

100,000 14,500

1,003,600 Incl.

10,000 500

6,000 1,000

35,000 N.A.

5,000

TOTALS: $1,229,600 $23,500

6.7

The City ofWheeler's existingwater supply is not sufficient in volume to meet current peak
day demands. Development inWheeler has been curtailed, pending resolution of its future
water source. The above tabulation assumes that a new well can be constructed somewhere
along the Nehalem River at approximate River Mile 9. The new well would have sufficient
volume, approximately 100 gpm, to provide water service to Wheeler and Zaddack Creek
and Brighton. Other than disinfection, it is assumed that the well would not need additional

SUGGESTED SOURCE IMPROVEMENTS

A New well at R.M. 9 Nehalem River (100 gpm)

B. Disinfection, CT, pumps and motors,
Building, equipment and reservoir

C. Pipelines to Wheeler

D. Wellhead Protection Plan

E. Corrosion Control - Lead/Copper Rule

F. Land Acquisition

G. Annual monitoring, testing & reporting

system near the confluence of the North Nehalem River and the main stem of the Nehalem
River.

In addition to improvements to a new source, the Lead and Copper Rule will need to be
addressed and a watershed management plan prepared. Future concerns for disinfection
byproducts should be anticipated.

There is some opportunity because of the anticipated available flows in Coal Creek that
Nehalem could provide some water to the City of Wheeler and/or the City of Manzanita.
However, this would require the development of an intergovernmental agreement as
provided under ORS 190.

Although thismay be to the advantage ofNebalem, itmay not suit the desires ofManzanita
or Wheeler. Another alternative might be to develop a water authority to encompass all
three jurisdictions. However, these options are beyond the scope of this report and are left
to the various jurisdictions to discuss. Ultimately, however, Coal Creek does not have
enough water to satisfy Nehalem's needs alone.

6.2.2.4 WHEELER



treatment. If iron is present, itwill likely be in low concentrations and sequestering can be
added at minimal cost.

A pipeline would be constructed from the well site along the existing County road right-of
way to Highway 53, then continue through Mohler to U.S. 101 and along Highway 101 to
Wheeler. Alternative routes may be along the old highway through Nehalem Junction.

In addition to the basic source and transmission systems, the citywill need to develop awell
head protection plan, address the Lead/Copper Rule, and acquire the land for the new well
site. Also, annual monitoring, testing and reporting of the water's physical and chemical
characteristics, including SOC's, VOC's and ultimately, disinfection byproducts, will be
needed.

It is assumed that Zaddack Creek would be served from the transmission line with a master
meter and interconnecting pipeline that would connect to the existing water system. The
current intake on Zaddack Creek would be discontinued.

In addition, service could be provided to Brighton via a small diameter pipeline as discussed
below.

As well as requiring a new source, Wheeler will need to have additional improvements to
their water system, including more pipes and reservoirs.

An alternative could involve arrangements with Nehalem forwater supply, which is discussed I
in a separate report.

JI

-
II

•
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5.2.2.5 BRIGHTON
2

SUGGESTED SOURCE IMPROVEMENTS

,A. Option I- Pipeline lo Wheeler (Paradise Cove)
with booster pump. 14,500' 2' dia., meter, etc.

B. Option II - Treat existing supply

1. Treatment and disinfection

2. Corrosion control

3. Watershed management plan

4. Annual testing and reporting

Estimated Annual
capital Costs O&M

$1993 Cost Est.

55,000 2,00C

-Or -c
60,000 5,0

3,000 6
10,000

8
TOTALS: $73,000 $11,1(

Add cost ofwater from Wheeler.

Two alternative solutions for source improvements to Brighton were considered. First, an
option of connecting to the City ofWheeler with a booster pump and approximately 14,500
feet of 2" diameter PVC pipe was considered. Second, the option of treating the existing
water supplywas considered. IfBrighton treats its own water supply, itwill also have to deal
with corrosion control, a watershed management plan, and annual testing and reporting of
various chemical and physical characteristics of their water supply.

In general, the option of connecting to the City of Wheeler is the least expensive. In
addition to the annual cost shown in the tabulation above, the residents would have to pay
about $3.50 per 1,000 gallons of water received from Wheeler. Brighton could operate its
own booster pump station and pipeline or contract withWheeler. However, Wheelerwould
need to address the issue of providing water service to areas outside of its jurisdiction.
Similar arrangements would have to be made with Zaddack Creek.

Alternative routing for the pipeline from Wheeler to Brighton should consider a route east
ofU.S. Highway 101 through the existing Brighton platted development. With an adequate
water supply this area ofBrighton may be available for future development according to the
County's Comprehensive Plan. Routing of the pipeline through Brighton might also
eliminate some of the geological hazards along Highway 101 near Nehalem Bay.
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6.2.2.6 ROCKAWAY BEACH

SUGGESTED SOURCE IMPROVEMENTS

A Four wells at 200 gpm each

B. Pumps and Piping

C. Fencing and Security

D. Land

E. Well Head Protection Plan

F. Corrosion Control

G. Annual Monitoring & Testing

H. Treatment - including site work. lagoons,
filters and equipment, concrete, labor, building,
electrical and instrumentation, eng. & cont. @ 30%

I. Clearwell Storage

J. Pipe to Spring Lake Connection

K. Disinfection

L. Finish Water Pumps

M. Jetty Creek Improvements

1. Corrosion Control

2. Added Testing & Reporting

3. Watershed Management Plan

TOTALS:

Capital Cost
Est. $1993

$33,300

244,000

16,000

50,000

10,000

10,000

1,151,700

100,000

240,000

20,000

35,000

10,000

20,000

$1,940,600

Annual O&M
Cost Estimate

$2,000

5,000

500

500

500

6,000

25,000

N.A.

1,000

1,000

5,000

500

$48,000

Several options were investigated to provide the additional supply to Rockaway that it needs
in order to meet existing as well as future peak day demands through the year 2010. The
options, including the regional supply option, included collecting waters from existing
drainages east ofRockaway Beach, development of additional supplies from groundwaters
atNedonna Beach, and Barview, and connecting to supplies fromGaribaldi and/orBayCity.

Themost likely option appears to be development of additional groundwaters near Barview.
Garibaldi's existing supply does not appear to be sufficient to meetRockaway Beach's needs.
The cost of the pipeline, source development and treatment, and other issues relative to Bay
City does not appear feasible. Further, collecting-of existing waters from drainages east of
Rockaway Beach is relatively expensive and there are several environmental issues that
would have to be addressed. There is also some question as to whether or not the drainages
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contain enough water to meet Rockaway Beach's needs. If sufficient water was available,
it is anticipated that they would be piped back to Jetty Creek for treatment.

The development of groundwater at Barview involves a number of items, including the
development of wells, pumping and piping the groundwater to a central treatment facility,
treating the water for removal of iron and manganese, etc. A well bead protection plan
would have to be developed for the well field. Testing and monitoring would need to be
done on the raw well water supplies. An interconnecting pipeline would need to be
constructed from the treatment facility to the existing Rockaway pipeline just north ofSpring
Lake. An alternative to this would be to connect to Watseco-Barview's existing 8" line and
connect their 8" line to the city's system. However, this would require an intergovernmental
agreement or the annexation of Watseco-Barview.

The well field would be constructed just south of Camp McGruder or possibly along the old
access road on the west side of Smith Lake.

In addition to developing an alternative water supply, Rockaway Beach will need to address
corrosion control, additional testing and reporting, and a watershed management plan for
its Jetty Creek supply.

Various previous reports have projected significant quantities of groundwater in the sand
dune areas of North Tillamook County. (Reference: CH-,M/Comprehensiye_ Water and
Sewerage Planning Study, p. 83.) It is estimated that an annual water yield of about 1 mgd
is potentially possible from the dunes south of Manzanita. Other studies (Noble) have
indicated similar yield potentials for the area near Barview. However, each of these
estimates are based on the assumption that water is withdrawn only in the summertime
months to meet peak day demands and that the areas are allowed to recharge during the
winter months.

6.11



6.2.2.7 WATSECO-BARVIEW

SUGGESTED SOURCE IMPROVEMENTS

A Acquire additional land

B. File for water rights

C. Address Red Water & Corrosion Control Problem.
Sequester Iron (work in progress)

D. Improve Disinfection Control - Residual Monitoring
& Alarms

E. Improve Source Metering

. Modify Pumping

G.Wellhead Protection Plan

I. Added Testing, Monitoring & Reporting

Estimated Annual
Capital Costs O&M

$1993 Cost Est

$10,000 N.A

2,000 100

3,000 1,000

5,000 500

5,000 500

18,000 No Change

10,000 500

5,000

TOTALS: $50,000 $7,600

Thewell water supply for Watseco-Barview appears to be adequate in quantity to serve their
needs through the year 2010. However, there are several shortcomings which were noted
with the existing supply. The District does not maintain legal control of the required area
around the well. Additional negotiation should be entered into with the County to give the
District control of all lands within 50 feet of the well. Further, the District does not have
water rights on the well and should retain a certified water rights examiner to prepare the
necessary maps and documents to file for water rights.

TheDistrict has had several complaints about red water and is in the process of constructing
improvements to the wen to add a sequestering agent to hold the iron in solution. Iron
concentrations at the well were measured at2. ppm. By adding this chemical to the well,
the Lead/Copper Rule concerns will also probably be met. However, additional testingwill
be necessary to verify this assumption.

Improvements to the existing disinfection control equipment are needed. Alarms indicating
loss of residual and residual monitoring should be constructed. Also, additional equipment
is needed for themetering arrangement. Continuous recording of thewell operation should
be provided.

Another concern of the District is that the existing pumping arrangement does not provide
for full utilization of the water yield capability of the well. The centrifugal pumps are
mounted away from the well. Water must be suction lifted from the well; therefore, the
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water level cannot drop more than about 15 to 20 feet below the pumps. The well has been
test pumped and is capable of yielding more water than the present pumps can produce.
Therefore, it is recommended that either a submersible pump or vertical turbine pump be
constructed to replace the centrifugal pumps.

Finally, awellhead protection plan must be implemented and additional testing, monitoring
and reporting ofwell water quality is needed.

6.2.3 LONG RANGE IMPROVEMENTS TO MEET ANTICIPATED GROWTH

The improvements outlined in Section 6.2.2 deal primarily with those improvements to meet
current demand as well as demand through the year 2010. However, beyond the year 2010
additional water supplies will need to be developed. In all cases, the existing supplies and/or
water rights applications are not sufficient to serve the North Tillamook County region's
predicted saturation population. Therefore, a regional water supplywill eventually have to
be developed or growth will need to be restricted.

A tabulation of the ultimate saturation population and projections for long term water needs
shows that the ultimate peak day demand will be in the range of 9.2 MGD. The current
capacity is a little less than 3 MGD. This leaves a long term deficit of about 6 MGD. Long
range planning appears to demand that a rather large water source be developed to meet
the long term needs of the North Tillamook County area. (See Table 6.1).

6.3 REGIONAL WATER SOURCE ALTERNATIVES

With the abundance of rain and the many streams in the North Tillamook County area, it
would appear that there would be more than adequate water to serve the domestic needs
of the region. However, minimum stream flows, particularly during drought years, are
insufficient to meetwater demands. Other concerns with surface water sources, particularly
themaintenance ofwetlands, fish and wildlife, and other environmental and aesthetic values,
makes it difficult to envision continued use of existing sources, let alone improvement of
those sources to meet long range needs. It may be possible to store water on some
drainages for release during minimum stream flow periods. However, the development of
storage impoundments is expensive, and environmental issues related to inundating existing
landscapes are considered to be beyond the scope of this report.

Briefly, several surface waters were investigated as possible regional supplies. They include
Jetty Creek, the Kilchis River, Miami River, Foley Creek, the Nehalem River, Roy Creek
and Coal Creek. See Chapter 5 for general discussion.

Several groundwater sources were also investigated, including those at Bay City and sand
spits at the mouth of the Nehalem Bay and the mouth of Tillamook Bay. The Bay City
facility is not large enough in capacity to serve the long range regional needs of the North
Tillamook County area. The sand spits are only able to produce water during drought times
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and are not recommended for long term use, which would likely result in encroachment of
salt water which would preclude their use from that point forward. Therefore, except to
meet peak day demands during critical times of each summer, it is not recommended that
groundwater (except along the Nehalem) be considered as a long term solution.

6.3.1 WATER RIGHTS

Water rights were filed by the City ofWheeler on December 31, 1992, in the amount
of 6 cfs to appropriate water from the Nehalem River. That application is pending
with the Water Resources Department and public hearings are anticipated sometime
during the spring of 1993. These rights were filed to preserve water for the regional
water supplysystem, if it is developed, through the year 2010. Additional water rights
should be filed following completjon of the current permit to reserve additional
waters of 8.3 cfs, totalling 14.3 cfs.

6.4 SOURCE RECOMMENDATION

Only one rawwater source appears to be adequate to meet the long termneeds of the study
area. That source is the Nehalem River.

The development of the Nehalem River may involve several approaches. The first
recommended approach is the attempt to develop groundwater in the alluvium just above
the head of tidewater near RiverMile 9. If groundwater can be developed, it will represent
the least expensive alternative. Alternative developments include Ranney collectors and/or
surface water diversion and complete treatment. Therefore, efforts should begin as soon as
possible to acquire land and drill test wells to clarify the availability of existinggroundwater.

In addition to source development, transmission pipelines will need to be constructed
throughout the region as shown in Figure 6.1 and 6.2. It is proposed that a pipeline be
constructed from the water source site along the County road on the north side of the
Nehalem River to Highway 53, thence along Highway 53 to Highway 101. Waterwould be
delivered from the regional supply to Zaddack Creek and Tidewater in the vicinity of
Mohler. At Highway 101, a 12" pipeline would be constructed north throughNehalem, then
reduced to an 8" pipeline to Manzanita. At bothNehalem and Manzanita, master meters
would be constructed, togetherwith pressure regulating features, to control water delivery
to the existing distribution systems and reservoirs. In each case, new reservoirs and
improvements to the distribution system are anticipated, but are not necessary for the
regional water supply. They are, however, necessary for the need to meet peak day
demands and fire flows within each jurisdiction. Ultimately, a connection between
Manzanita and Neahkahnie will be necessary in order to meet Neahkahnie's long term
needs. An additional booster pump and master meters will be required. It is anticipated
that waterwill flow through Manzanita to Neahkahnie. An intergovernmental agreement
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between Neahkahnie and Manzanita will be necessary to allow this pass through
arrangement.

At the intersection of Highway 101 and Highway 53, a 12" pipeline would continue south
along Highway 101 throughWheeler. FromWheeler, a 12" or 10" pipelinewill continuepast
Brighton and connect to the Rockaway Beach system at Jetty Creek. The pipeline south of
Wheeler may be a 10" pipeline, if it is assumed that the Rockaway Beach treatment facility
at Jetty Creekwillremain in service. Aneconomic analysis indicates that by maintaining the
Jetty Creek treatment facility, pipe size from Wheeler to Rockaway Beach can be reduced
and savings in the amount of about $400,000 in capital investment can be realized through
the year 2010. However, beyond 2010, it may be necessary to lay parallel pipes south of
Highway 53, and add to source, storage and pumping.

If Watseco-Barview elects to connect to the regional water supply, about 800 feet of pipe
together with a booster pump and master meter would need to be constructed near Spring
Lake. The booster pump would need to be controlled from a level float control on the
existing Watseco-Barview Reservoir near the Barview Store.

The cost for the regional supply will vary from about $9.5 million to a low of $5.7 million,
depending on whether or not groundwater can be developed along the Nehalem River. If
the Jetty Creek treatment facility remains on line, costs can be reduced to about $8.3 million
instead of $9.6 million, assuming full treatment of Nehalem River water. A further
discussion of the alternatives is presented below.

6.5 COMPARISON OF ALTERNATIVEWATER SUPPLJES

6.5.1 GENERAL

A review of the saturation population information developed in Chapter 2 indicates
that the ultimate density of the study area is approximately 47,000 people. It is
unlikely that this full density will be realized, but population densities of up to 90%
to 95% of saturation are possible.

With saturation population, estimates can be made as to the ultimate water demand
for the area. Assuming approximately 200 gpd per resident for the city areas, 60 gpd
for the population equivalent at Nehalem Bay State Park, and 500 gpd for the
Tideland and Zadduck Creek areas, total water projections are estimated to be 9.2
mgd. The high estimate for peak day demand is based on the assumption that
projections for population only indicate part of the user group which impacts peak
day demands. A large portion of the service area contains motels and hotels which
are not a part of the population projections. The total number of people in
Rockaway Beach during major holidays far exceeds the existing population.
Rockaway Beach's Public Facilities Plan indicates that the population impact in
Rockaway is approximately two seasonal residents for every one permanent resident.
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Whether this ratio will continue into the next century is not know. However, the
obvious impact of seasonal contributors to thewater demand is significant. The State
Park does not have the same type of facilities in the way of showers and kitchens that
are provided in many motel rooms, recreation developments, or most homes.
Tidewater and Zadduck Creek have dairies attached to their systems and the water
use in the dairies tends to distort the per capita estimate assumptions.

The information shown in Table 6.1 indicates a total deficiency in existing sources of
approximately 6.3 mgd.

Table 6.2 is a summary ofexisting sources, demands and deficiencies through theyear
2050. The next to the last column predicts theyear 2050 peak day demand deficiency
in gpm for each system. The total deficiency in the year 2050 of all of the systems
is approximately 1,150 gpm, or about 1.6 mgd.

6.5.2 COST VARIABLES

Several cost factors can affect the ultimate price for water service. It is assumed for
this report that the power costs from the Tillamook Peoples Utility District will be
in accordancewith Schedule G-1B which establishes a base charge of $16 permonth,
power cost at $.0385 for the first 12,000 kilowatt hours, and $.0197 per kilowatt hour
for everything over 12,000 kilowatt hours. Demand charge will be $3.90 for
everything over 50 kilowatt hours per month. For purposes of this study, it has been
assumed that power costs will average about $.03 per kilowatt hour.

Labor rates may vary, but they have been assumed to be approximately $10 to $14
per hour plus 40% for direct salary overhead.

Interest rates will depend upon the source of financing. Financing is available
through the State of Oregon at 6-1/2%. The term is negotiable and can be as much
as 20 to 30 years. Monies are also available from the Farmers HomeAdministration
in the way of loans at interest rates of about 5% over 40 years. These various
interest rates and terms were analyzed and will be discussed later, indicating
significant variation on costs, depending upon the source of loan funds.

Obviously, source options and location play a large part. It is assumed that the
sourcewill be theNehalem River for the regional water supply, sufficiently upstream
from the head of tidewater so as not to develop potential problems with brackish
water, but far enough downstream so as to have minimum impact on the lower reach
of the Nehalem River during minimum stream flows.
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6.5.3 SEPARATE SOURCE DEVELOPMENT

The cost for the various alternatives of separate source development has been
tabulated in Table 6.3 (A,B and C). The headings across the top of the table
indicate:

■ Item: A numerical reference

■ Jurisdiction: City, Water Districts, Owner or Regional Agency

■ Recommended Capacity: Size ofexisting source minimum flows oryear 2110
peakdaydemand, whichever is less, rounded to standard packageWTP sizes.

n Estimated Capital Cost, 1993: See Section 6.2.

■ Source Annual Operation & Maintenance Cost Estimate: For Rockaway
Beach, add cost to operate Jetty Creek at$1.11 per 1,000 gallons. See Section
4.3 for general discussion.

n 1992 Average Daily Water Production, gpm: See Table 4.1, third column.

■ 1993 Unit Operation and Maintenance Cost $/1,000 gallons: Total annual
operation and maintenance cost divided by annual water production. Or:
Annual operation and maintenance, 1993, divided by 1.02 (water production,
gpm)1,140)365)/1,000.

Or: Col. 5 divided by (1.02 * Col.6 1,140 min./day * 365 days/yr. + 1,000].

■ Projected 1993 Annual Operation andMaintenance Cost including Capital =
(Col. 4' CRF) + Col. 5.

■ Projected 1993 Unit Cost with Capital, $/1,000 gal. = Col. 8 divided by (1.02
Col. 6'1,440 365 + 1,000).

In summary, the total estimated capital investment necessary to improve the existing
water supplies to their ultimate capacity is about $8.15 million. Unit costs of
production willvary from a low of about $.33 for the Nehalem Bay State Park to as
high as $4.21 per 1,000 gallons for Nehalem. Again, these improvements will satisfy
the immediate needs for upgrading the quality and capacity of existing systems, but
ultimately, additional sources will have to be developed. The costs assume Farmers
Home Administration funds borrowed at 5% interest for 40 years. (See Table 6.3B.)
Items 1A through 10A assume that oversizing of some improvements to serve future
customers will be funded through system development charges.
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6.5.4 REGIONAL SUPPLY - COMPLETE TREATMENT

Item 11 on Table 6.2 summarizes the expected cost to develop a regional supply and
treat river water from the Nehalem River. Total capital costs are expected to be
about $9.5 million. Annual operating expenses are projected to be about $0.9 million
with a projected unit cost of production of $2.33 per 1,000 gallons.

An alternative to this solution was developed assuming that future users will connect
to thewater system and pay system development charges. The existing base (existing
customers) would bear costs of about $6.3 million, have an annual operating expense
of $715,510, and pay about $1.85 per 1,000 gallons of water consumed. Under this
scenario, most of the water systems would be paying less for a regional water supply
than is estimated to develop their own independent supplies. The exceptions are
Watseco-Barview, Nehalem Bay State Park, Rockaway Beach, and possibly
Neahkahnie. However, the regional water supply is not dependent upon these
participants and could be developed with or without their participation. Their lack
ofparticipation is not anticipated to significantly affect the average cost ofwaterfrom
a regional source.

6.5.5 REGIONAL WATER SUPPLY WITH JETTY CREEK - OPTION 1

Another alternative was to analyze the regional water supply assuming that the Jetty
Creek Treatment Facility remains on line through its service life. The transmission
system would be sized to ultimately provide water to Rockaway Beach through the
new transmission facilities and an enlarged regional supply to be constructed with an
additional capacity when the Jetty Creek supply is abandoned. The estimated capital
cost for this alternative is about $8.8 million with an average annual cost for
operation and maintenance and debt retirement of about $717,000. Unit cost for
water production is estimated at about $3.05 per 1,000 gallons. This amount can be
reduced by implementing the proposed system development charge option. However,
this option causes a significantly higher cost to the regional water users, other than
Rockaway. This issue needs further discussion by the water resource committee.

6.5.6 REGIONALWATER SUPPLY WITH JETTY CREEK - OPTION 2

Item No. 13 in Figure 6.2 analyzes the cost of water production, assuming that Jetty
Creek remains on supply and the pipelines are sized only to handle the capacity to
serve Rockaway's needs beyond the 1 mgd capacity of the Jetty Creek Treatment
Facility. This option in essence down sizes the transmission pipeline from the supply
source to Rockaway Beach in anticipation that approximately 1 mgdwould always be
served by the Jetty Creek source.

This option results in a higher per unit cost for production since the participation by
Rockaway Beach is significantly reduced and is not recommended.
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6.5.7 REGIONAL SUPPLY - WELLS

Item 14 on Table 6.2 analyzes the regional water supply assuming that wells can be
developed along the Nehalem River without major treatment Treatment is assumed
tobe minimal, consisting ofdisinfection and/or sequestering ofiron if found in minute
quantities. The capital cost for this option is approximately $5.7 million, with an
annual operating cost of approximately $508,000. The unit cost of water would be
about $1.31 per 1,000 gallons.

The option exists for this alternative to implement system development charges also.
Assuming that the base (existing customers) pays for about two-thirds of the capital
investments and that future customers pay the other one-third, the capital cost to the
existing base would be about $3.8 million with an annual operating cost of about
$397,000, resulting in a unit cost of production of about $1.03 per 1,000 gallons.

The regionalwater supplywith wells holds great promise to reduce the cost ofwater
to the region. Therefore, it is highly recommended that investigation begins
immediately on the potential for development of wells along the Nehalem River.
This investigation should include a geological study, drilling test wells, and testing the
wells for yield and water quality.

6.5.8 EFFECTS OF INTEREST AND WAN TERM FOR BORROWED FUNDS

Tables 6.3A, 6.3B and 6.3Cwere developed to show the impact of interest rates and
terms on the annual cost and unit costs for water production. Three alternatives
were investigated, including interest rates at 6-1/2% for 30 years, 5.0% for 40 years,
and 6-1/2% over 20 years. In Option 11 for the regional water supply using water
treatment, the unit costs ofproduction are projected to be $2.24, $1.85, and $2.38per
1,000 gallons, respectively. For the well option, including system development
charges, the unit costs of production are, respectively, $1.26, $1.03, and $1.35.

Obviously, the lower the interest rates and the longer the term, the less the unit cost
of water. However, the overall financing cost will be greater for the interest charges
for the longer terms.

6.6 RECOMMENDATIONS

Throughout the course of this study, various references were accessed for information.
Existing reports all have a common theme. The HGE report for Nehalem, published in
1973, cautions about the shortage ofwater. TillamookCounty's Department ofCommunity
Development stated in their 1991-1992 Annual Report that: "Limitations in water
availability have restricted growth in Neahkahnie." The Manzanita Water_Master Plan,
published in 1990, points out the need to develop alternative surface water supplies and/or
wells. The City ofRockaway Beach Public Facilities Plan, 1981, states: "Although, at the
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present time, Jetty Creek is sufficient as a source of supply for the service area, it is
vulnerable to a potential drought, or a major fire, which may radically change the quality and
quantity ofwater. For these reasons, it is important that an additional source ofwater supply
be developed." The City ofWheeler has recently had to curtail additional development until
the issues with regard to alternative water supplies are resolved. In 1969, CH,M Hill
reported: "With few exceptions, existing water sources are incapable of supplying future
water requirements." That study further suggested that future water service plans should
consider consolidation of individual utilities into a single utility serving a general area instead
of an individual community. The conclusions of this report are not different. A regional
water supply will ultimately be required.

The primary purpose of this initial study effort was to evaluate numerous potential water
supply options to determine preferred options, or a package of options, to be carried into
further study and analysis.

It is recommended that additional studies be undertaken to include a more thorough, site
specific, study to determine the feasibility of developing a regional water supply on the
Nehalem River. The study would include on-site field investigations including geologic and
environmental studies, development and analysis of test wells, and economic studies to
provide a reasonable assurance that the source option package can, in fact, be implemented
to meet the region's water demand. Further, issues regarding conservation, endangered
species, water rights, land availability, and fish and wildlife concerns need to be thoroughly
addressed.

It is suggested that thewater resource committee thoroughly analyze these and other matters
and develop a detailed work program with appropriate time frames to implement the
development of a regional water supply.

As a part of this effort, it is suggested that the water resource committee begin discussions
with their respective boards and city councils to solicit their support of the recommended
program. In addition, public hearings should begin soon to inform the general public of the
committee's findings.

Finally, issues must be addressed on what type of governmental organization will own and
operate the required water system. Several options along these lines are discussed in
Chapter 7.
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TABLE 6.4

NEW TRANSMISSION MAIN COST COMPARISION

TRANSMISSIONMAIN SIZES FOR 2050 PEAKDEMAND
PIPE LENGTH DIA. COST PIPE
# (Ff) (IN) $/FT COST

101 13,000 16 $43.12 $560,560
102 1,000 16 $43.12 $43,120
103 5,000 16 $43.12 $215,600
104 9,000 12 $35.88 $322,920
105 5,000 8 $28.27 $141,350
106 4,000 12 $35.88 $143,520
107 18,000 12 $35.88 $645,840
108 6,000 12 $35.88 $215,280

TOTAL $2,288,190

TRANSMISSIONMAIN SIZES FOR2050 PEAKDEMAND
WITH IMGD FROMJETTYCREEK

PIPE LENGTH DIA. COST PIPE
# (Ff) (IN) $/FT COST

101 13,000 16 $43.12 $560,560
102 1,000 16 $43.12 $43,120
103 5,000 16 $43.12 $215,600
104 9,000 12 $35.88 $322,920
105 5,000 8 $28.27 $141,350
106 4,000 10 $31.98 $127,920
107 18,000 10 $31.98 $575,640
108 6,000 8 $28.27 $169,620

TOTAL $2,156,730

COST DIFFERENCE $131,460

1307Q05 6.30
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FIGURE 6.1-2
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CHAPTER 7

OPTIONAL WATER SUPPLY ORGANIZATIONS

The State Constitution and Oregon Revised Statutes provide for various forms of
government that can be set up to operate water supply systems and provide for their
financing. Several, but not all, of the options are listed below. Options not discussed include
water control districts, irrigation districts, small drainage districts, district improvement
companies, private corporations, nonprofit corporations and cooperatives. These options
are unlikely considering the existing organizational structures of cities and water districts
currently in place within the study area.

A more detailed description of the various organizational structures can be found in the
appropriate statutes at most of the County law libraries.

7.1 CITIES

Statutory authority is provided for cities to supply water inside and outside their corporate
limits, depending on how the city charter is drafted. Public water supply systems can be
developed by cities in cooperation with other cities, water districts, private utilities or water
associations. Cities may use their powers to acquire property, finance improvements, and
perform other water work functions. They may purchase, own, hold, appropriate and
condemn lands, rights-of-way, water permits or water rights, all for their specific needs.
Typically, cities may issue revenue bonds or general obligation bonds to finance the
construction of water system facilities.

Unique to cities is the authority for local government to make intergovernmental
agreements. A unitof local government may enter into a written agreement with any other
unit or units of local government for the performance of any or all functions and activities
that the parties to the agreement have authority to perform. The agreement may provide
for the performance of a function or activity by:

1. A consolidated department;

2. Jointly providing for administrative officers;

3. Means of facilities or equipment jointly constructed, owned, leased or operated such
as water supply facilities;

4. One of the parties for any other party;

5. An intergovernmental entity created by the agreement and governed by a board or
commission appointed by or responsible to and acting on behalf of the units of local
government that are parties to the agreement; or

7.1



6. A combination of the methods described above.

A more detailed description of the cooperative arrangement of governmental units is
covered under Chapter 190, ORS.

7.2 WATER DISTRICTS

ORS 264 authorizes the formation ofwater districts as municipal corporations. Communities
may be incorporated for the purpose of supplying their inhabitants with water for domestic
purposes as provided by this chapter. The district may supply, furnish or sell for any use any
surplus water over and above the domestic needs of its inhabitants to any other persons,
corporations or associations either within or without the district or to other communities,
water districts ormunicipal corporations. The water district is typically formed as a separate
intergovernmental agreement having its own elected officials. Like cities, the water districts
have the power to borrow money and to issue general obligation and revenue bonds to
finance improvements. The district also has the power of tax assessment, levy and collection
in the event it elects to use property taxes, in lieu of revenues, to finance certain portions
of its improvements. In general, Bancroft assessment procedures are not available to water
districts as they are to cities and sanitary districts. Adjoining districts may be consolidated
to form a single domestic supply corporation under ORS 264.575, by voters of the districts
involved.

7.3 PEOPLES UTILITY DISTRICTS

Peoples utility districts exist under ORS 261. The Oregon Constitution includes
authorization for the establishment of PUD's to develop the water and energy resources of
this state for the benefit of the people and to supply public utility service, including water,
water power and electric energy for all uses and users. PUD's may supply waterboth inside
and outside of their boundaries. As with cities and water districts, they are authorized to
acquire and hold real property, exercise the power of eminent domain, borrow money and
incur indebtedness, levy taxes, and enter into contracts with anymunicipality or utility district
for supplying and distributing water. The existing Tillamook PUD could perform the
services recommended herein.

7.4 COUNTY SERVICE DISTRICTS

State law concerning statutory powers for Oregon counties do not include authority to retail
water or distnbute water as permitted to cities and water districts. However, ORS 451 does
provide that county service districts may be created within a county for providing sewage
service and water supply developments. However, in Tillamook County, the County has
recently had experience with this issue and elected not to become politically involved at this
time.
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For home rule counties, the law does permit the county to develop water supplies and
construct, maintain and operate complete water systems including distribution and service
to customers.

A limit on home rule provisions provides that the bonded indebtedness of a county may not
exceed 2% of the true cash value of all taxable property within the county. Whether or not
this applies in TillamookCounty needs further review. Also, the County Commissionwould
be the governing body under this provision.

7.5 WATER AUTHORITIES

Recent legislation has enacted the powers for water supply authorities under ORS 450.650.
A separate governing board of directors may be elected separate from other governing
bodies. The board is to consist of seven members. The term of the board is four years, and
any elector residingwithin the boundaries of the water authority may be qualified as a board
member. The only restriction is that the board of directors shall not consist of any member
who is employed by the water supply authority.

Water authorities may be formed from existing cities, water districts, or other entities. Any
portion of one or more counties, including both incorporated and unincorporated areas as
well as areas within domestic water supply districts, county service districts, and other
districts may be formed into a water supply authority under the Act. Such areas need not
be contiguous.

According to the law, a water supply authority is a municipality and may issue revenue bonds
to finance proposed construction.

Another unique aspect of water authorities is the right to acquire water rights from any
municipality or district upon its inception. Further, a water supply authority may change the
points ofdiversion ofwater or move the water intake sources as specified in the water rights
permit or certificates of those districts or municipalities that were merged into the water
authority. In general, the primary purpose of the water authority is to operate a municipal
organization whose primary function is the supply of domestic water. However, the water
authority may extend its jurisdiction to the transmission, distnbution and operation of
individual water systems.
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CHAPTER 8

SUMMARY OF CONCLUSIONS AND RECOMMENDATIONS

Throughout the course of this study, several conclusions and recommendations have been
brought forwardby the WaterResource Committee and the Engineers. Asummary ofthose
conclusions and recommendations follows.

8.1 SUMMARY OF CONCLUSIONS

8.1.1 New regulations promulgated under the Federal Safe DrinkingWater Act will
require all domestic water systems in the planning area to improve their water supply
sources.

8.1.2 The potential for future development in the planning area is dependent upon
adequate supplies of domestic water. None of the existing supplies are adequate in
capacity to meet potential growth demands. Further, most of the systems will have
to address serious deficiencies in meeting future water quality criteria.

8.1.3 Growth in population will be severe in most of the existing cities,
commensurate with adequate facilities, includingwater supplies. Total population in
the planning area may approach 47,000 at saturation under the existing
Comprehensive Plans.

8.1.4 Although adequate water rights exist for the various purveyors, except possibly
Watseco/Barview, minimum stream flows during drought conditions are much less
than the existing water rights.

8.1.5 Minimum stream flows are not sufficient to meet most of the existing demands
during July and August, particularly during drought years.

8.1.6 The scope of this report was limited primarily to engineering issues.
Environmental, social and institutional issues need tobe addressed before proceeding
with any long term alternative water supply.

8.1.7 Several source options were reviewed. The only existing source of sufficient
capacity of freshwater to serve the region is the Nehalem River.

8.1.8 Themost reliable optionfor treating surfacewaters is complete treatment using
package filter plants.

8.1.9 Groundwater development in the gravel alluvium of the Nehalem River is the
least cost alternative for a regional water supply. Further studies of the groundwater

8.1



availability and water quality are necessary before a final decision on the regional
supply can be made.

8.1.10 It is estimated that the cost of future water supplies will add somewhere
between $1.00 and $5.00 per 1,000 gallons to the cost ofwater. This is about $6.00
to $30.00 a month per customer, on average, above what is currently being paid.

8.2 SUMMARY OF RECOMMENDATIONS

8.2.1 Water rights for the proposed regional supply have been filed for by the City
of Wheeler. Public hearings on the permit application are scheduled for this spring.
Resources must be developed to proceed with this process.

8.2.2 A public information program should be developed on the regional water
supply option. The findings of this report should be presented to each of the affected
jurisdictions and their support should be encouraged. Financial support for the
public information program should be solicited from EPA and the Rural Community
Assistance Corporation (RCAC) through Linn Benton Community College.

8.2.3 It is recommended that two or more of the existing jurisdictions form a water
authority to proceed with development of the regional supply from the Nehalem
River. Wheeler, Nehalem, Manzanita and several of the smaller water purveyors are
the obvious beneficiaries of a new water source.

8.2.4 It is recommended that Neahkahnie, Rockaway Beach and Watseco/Barview
undertake additional studies of their water needs before joining a regional supply in
the near future. However, a regional water supply should anticipate providing future
service to these areas.

8.2.5 A program of tasks, interim operation, organization and funding should be
developed as soon as possible. Those communities under Administrative Order from
theOregon Health Division to treat theirwater supplies must submit such a program
to the Health Division for approval.

8.2.6 An interim intergovernmental agreement should be entered into as soon as
possible to proceed with key critical issues such as:

• Land acquisition

• Hydrogeologic and geologic studies of groundwater on the Nehalem.

• Water rights

• Environmental studies

8.2
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• Legal and administrative issues for formation of a water authority

• Funding

• Public information programs

• Continued engineering assistance

• Permits

• Land use issues

8.3
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I . GLOSSARY

DEFINITION OF TERMS

Alluvium. Clay, silt, sand, gravel or similar detrital material deposited by running water.

Annual Average Demand. The total gallonage ofwater delivered to the system in a year,
divided by 365 days.

Aquifer. Porous water bearing formation of permeable rock, sand, or gravel capable of
yielding significant amounts of water.

Average Daily Flow (ADF) or Average Daily Demand (ADD). A measurement of the
amount ofwater treated by a plant or delivered to a pipe system each day. It is the average
of the actual daily flows that occur within a period of time, such as a week, a month, or a
year. Mathematically, it is the sum of all daily flows divided by the total number of daily
flows used.

Average flow rate. The average of the instantaneous flow rates over a given period of time,
such as a day.

Census Zone. A geographic area used by the Bureau of Census to survey and analyze
population trends and characteristics.

Coliform. Relating to, resembling, or being the colon bacillus.

Concentration. In chemistry, a measurement of how much solute is contained in a given
amount of solution. concentrations are commonly measured in parts per million (ppm),
milligrams per litre (mg/L), or grains per gallon (gpg).

Daily Flow. The volume of water that passes through a plant in one day (24 hr.) More
precisely called "daily flow volume."

DEQ. Oregon Department of Environmental Quality.



Detention time. The average length of time a drop ofwater or a suspended particle remains
in a tank or chamber. Mathematically, it is the volume ofwater in the tank divided by the
flow rate through the tank. The unit of flow rate used in the calculation (gpm, gph, or gpd)
is dependent on whether the detention time is to be calculated in minutes, hours, or days.

EPA Federal Environmental Protection Agency.

Flow rate. A measure of the volume of water moving past a given point in a given period
of time. Compare instantaneous flow rate and average flow rate.

Gallons per capita per day. A measurement of the average number of gallons ofwater used
by the average person each day in a water system. The calculation is made by dividing the
total gallons of water used each day by the total number of people using the water system.

Hardness. A characteristic of water, caused primarily by the salts of calcium and
magnesium. Causes deposition of scale in boilers, damage in some industrial processes, and
sometimes objectionable taste. May also decrease the effectiveness of soap.

Hydraulic Connection. The ability ofwater to flow between two areas, such as between two
water-bearing zones.

Hydraulic Network. A series of interconnecting pipelines.

Hydraulic Capacity. The amount of a fluid that a conduit can deliver.

Hydraulic Grade Line. A line (hydraulic profile) indicating the piezometric level of water
at all points along a conduit, open channel, or stream. In an open channel, the HGL is the
free water surface.

Instantaneous Flow Rate. A flow rate ofwater measured at one particular instant, such as
by a metering device or by a calculation (Q = AV) involving the cross sectional area of the
channel or pipe and the velocity of the water at one instant.

Maximum Dailv Demand. The maximum gallonage ofwater delivered to the system in any
single day, divided by 1 day.

NPDES. National Pollution Discharge Elimination System.



Organic compounds. Generally, compounds containing carbon that result from decay or
reduction of molecules from plants and animals.

Parts per million (ppm). Ameasure of the concentration of a solution. One part of solute
in every million parts of solution. Generally interchangeable with milligrams per litre in
water treatment calculations.

PeakDay Demand (PDD). The maximum amount ofwater used (demanded) in a 24-hour
period.

Peaking Factor. The ratio between maximum daily demand and average daily demand.

Percent. The fraction of the whole expressed as parts per one hundred.

Pilot Plant. A small-scale water treatment plant designed and operated to simulate a full
scale water treatment plant.

Pressure. The force pushing on a unit area. Normally pressure can be measured in pounds
per square inch (psi), feet of head, or Pascals (Pa).

Prestressed Concrete. Concrete which is preloaded to resist cracking.

Radionuclides. Radioactive elements, usually radon, radium-226, radium 228, uranium, and
alpha and beta emitters.

Ratio. A relationship between two numbers. A ratio may be expressed using colons.

Regression. A mathematical or statistical procedure to predict a trend line or trend curve.

Saturation Population. The maximum possible population of a study area given the current
zoning regulations.

SOC, Synthetic organic chemicals.

Solvent. The liquid used to dissolve a substance. See Solution.

Tetrachloroethylene. A volatile organic chemical used as an industrial solvent.



VOC. Volatile Organic Chemicals.

UBC. Urban Growth Boundary.

Trichloroethylene. A volatile organic chemical used as an industrial solvent.

= 60 gallons per hour (GPH)
= 1,440 gallons per day (GPD)
= 193 cubic feet per day

CONVERSION FACTORS

Well Yield. The volume of water that is discharged from a well during a specified time
period (usually minutes). Mathematically, it is the total number of gallons discharged,
divided by the minutes during which the discharge was monitored.

1 million gallons per day (mgd) = 695 gallons per minute (gpm)
= 1.55 cubic feet per second (cfs)

Turbidity. The light scattering properties of water such as clay, algae, etc.

1 cubic foot per second (cfs) = 450 gallons per minute (gpm)
= 0.648 million gallons per day (mgd)

1 gallon per minute

Trihalomethanes (THMs). Certain organic compounds, sometimes formed when water
containing natural organics is chlorinated. Some THMs, in large enough concentrations, may
be carcinogenic.

Transmission System. A large pipe to transmit water as opposed to distribution system.

Transmissibility. a measure of the ability of a geologic formation to transmit water.

Traffic Zones. A geographic area used by planners and highway engineers to analyze traffic
volumes.



Volumetric conversions are as follows:

,

1 cubic feet

1 gallon

ABBREVIATIONS

= 7.48 gallons

= 0.134 cubic feet

GPM
mg/l
MG
MGD

=gallons per minute
=milligrams per liter
=million gallons
=million gallons per day

NTU =measure of turbid or cloudy water in Nephelometric Turbidity Units.
WTp =water treatment plant
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"OREGON COMMUNITIES TO FILTER WATER SUPPLIES"
Fact Sheet - January 1992
Drinking Water Program
Oregon Health Division

The Health Division issued formal schedulesto 47 communities
requiring them to improve treatment for their drinking water
supplies obtained from lakes, streams, and river sources. The
schedules require the communities to either install filtration by
June, 1993, or develop an alternate source of water, such as wells or
purchasing from another community. These water system
improvements will improve the safety of drinking water supplies for
nearly 100,000 Oregonians. The Division estimates that upgrading
of these water systems will cost about $20M.

In Oregon, as well as the rest of the Pacific Northwest, concern
about use of unfiltered water sources has been high for two reasons. ·
The first is the recent history of documented waterborne disease
outbreaks in Oregon· community-warer-systems,especially due to the
parasite Giardia. The second reason is the implementation in
Oregon of new federal requirements for increased levels of
treatment for water systems using surface water sources to reduce
the risk of waterborne disease. These new requirements,
established under the federal Safe Drinking Water Act
Amendments of 1986, took effect January 1, 1991.

Who is Affected?

In Oregon, 50 communities currently use open surface water
supplies treated with chlorination but without filtration treatment.
A listing of these systems is attached. Most of these systems are
small, for example, 29 of the 50 unfiltered systems serve less than
1,000 people. Forty-seven will have to install filtration or an
alternate source under the surface water treatment rules; three now
meet or will be able to meet requirements to remain unfiltered. In
contrast, 105 Oregon community systems currently have filtration
treatment in place for each surface water source used..

.± ••

Background
During tbe early and middle 1980s, Oregon experienced a number
of waterborne giardiasis outbreaks in municipal and large

· community water systems. The larger outbreaks are described in
the attached table. Several of these outbreaks occurred in areas
dependent on tourism and as a result these outbreaks had a high
degree of public visibility. In each of these outbreaks, unfiltered
and inadequately disinfected water sources were used. Boil notices
or high levels of chlorination were necessary as temporary measures
to control the outbreaks. Final solutions included development of
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Oregon communities to filter water supplies
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alternate water sources, such as ground water or purchased sources, or installation of
filtration treatment. .

Water systems in United States which use surface water sources for drinking water
supplies have generally practiced "multiple barrier"treatment. This means using both
filtration and disinfection, usually using chlorine, to assure that harmful microorganisms
are killed. In the Northeastern and Northwestern regions of the U.S., however, many
water systems have historically used very high quality surface water sources from isolated
high mountain forested watersheds. Many of these water sources could easily meet
earlier federal and state water quality standards with disinfection treatment alone. Many
Oregon water systems provided additional protection for users by obtaining or
negotiating strict controls over access and activities in their watersheds, rather than
installing filtration treatment.

As a reult of waterborne disease outbreaks that occurred around the country during the
1970s and 1980s, national research was undertaken to establish the minimum levels of
treatment needed to prevent waterborne disease from occurring in water systems using
surface waters. This research and experience resulted in the establishment of new_
federal treatment standards by the U.S. Environmental Protection Agency, which took
effect January 1, 1991. The federal requirements have been administered in Oregon by
the Health Division's Drinking Water Program since 1986.

Progress Already Made
Oregon communities, the Health Division, and the USEPA have been working since
1978 to improve treatment facilities and operations for surface water supplies. Much
progress has already been made. Between 1978 and 1991, 50 communities serving nearly
75,000 Oregonians either installed filtration, connected to other communities, or
developed well water sources. In addition, many of the remaining unfiltered communities
have already made significant progress toward complying with the new requirements (see
attached table). For example, the City of Hillsboro bas a $1.4M slow sand filter plant
already under construction for their supplemental supply from the upper Tualatin River.
The main supply from the lower Tualatin River is already filtered, and has been in
operation since 1976.

Three Communities Can Remain Unfiltered
Two communities, the City of Portland and the City of Bend, have demonstrated to the
Division that their water supply meets strict requirements under the rules and can
remain unfiltered. This is primarily because of the uniquely high quality of the water
supply source (Portland's Bull Run and Bend'sTumalo Falls/Bridge Creek watersheds).
In addition, the Portland Water Bureau is now completing a major improvement ofthe
disinfection treatment system in order to meet the new treatment requirements, a
project that cost $3M and took a year to design and complete. The City of Bend has
shifted to city wells to· reduce use of the surface supply until disinfection improvements
costing $0.7M are completed. A third community, the City of Baker City, will be able to
remain unfiltered after installation of $3.4M in improved disinfection and watershed
facilities later in 1992.
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What is the Health Risk?

Meeting the new standards will reduce the last remaining risks from waterborne disease
at unfiltered water supplies. EPA estimates a maximum of 455 cases per year of .
waterborne illness could occur in Oregon from these systems. The Division andOregon
communities are working together to reduce this risk in the short term by implementing
higher standards for operating.existing systems through operator training and
certification, and for the long term by improving and 'installing treatment for unfiltered
supplies. There have beenno major outbreaks of illness traced to Oregon water systems
in recent years,however, small numbers of illnesscases could go undetected.

What Must Communities Do?

As of January 1, 1992, each community water system using a surface water source for
drinking water must meet the requirements ·of the rule, either by filtering the water, or
by demonstrating that the water system meets the criteria to remain unfiltered as ·
outlined in the rule. All systems not meeting these requirements must install filtration

Or obtain an alternate water source by June 29, 1993. The Division is issuing an
Administrative Order to each system containing a schedule for achieving compliance
with these requirements:TheOrders contain information on interim operations and
procedures for obtaining extensions. to the June 29, 1993 deadline. Extensions are
available for communities who need· additional time to arrange financing or to complete
construction projects.

... . ·-·•. ,,.; ..

How Will Improvements be Paid For?

The Division recommends that affected communities complete their plans and cost
estimates for water system improvements as soon as possible so that funding can be
located and arranged. The 1991 Legislative Assembly created the Safe DrinkingWater
Funding Program whichprovides for the state to sell bonds on behalf of watersystems
and make loans directly to communities for safe drinkingwater projects. Thisprogram is
operated by the Oregon Economic Development Department, Community Development
Program. Funding assistance is also available from several other state and federal ·
agencies. "

, a

For Further 1nformation Contact:

Dave Leland, Manager, Drinking Water Program, 229-6302

Funding Assistance Information:

Dave Phelps, Drinking Water Program, 229-6302
Betty Pongracz, Assistant Manager, Special Public Works Fund Program, Oregon

Community Development Programs, Oregon Economic Development
Department, ph. 378-3732

..



Status of Unfiltered Community-Systems
i.

Currently, there are 155 community water systems using surface water sources. Of those
155, 50 remain unfiltered. The progress of the 50 systems is shown below:

Drill Wells
Construct Spring
Filtration Plant
Filtration Plant

66
27
44
19

Stage

Filter plant construction underway
Pilot treatment study completed
Pilot treatment study in progress
Pilot treatment study proposed

. Consultant/engineer hired
·Seeking new groundwater source
Redeveloping existing source as groundwater
Abandoning surface source
Meet requirements to remain unfiltered
No plans known to OHD

Totalunfiltered community systems

Oregon Giardiasis Outbreaks
Year Pop. Cases Resolution

1979 1200
1979 125
1980 2000
1982 2100

# of Systems

3
4
8
2
9
4
2
3
3
12

3-

Water System

Lady Creek Water System
Government Camp
City of Rockaway
Corbett Water District

Oregon communities to filterwater supplies
January, 1992
Page 4

Unfiltered Community Public Water Systems:
Alderwood Water Development Co. City of Nehalem
City of Baker City · Pacific City Water District
City of Banks Panther Creek Water District
Bear Creek Hideout Water System PGE -Three Lynx Water System
City of Bend Portland Water Bureau
City of Cannon Beach City of Powers
City of Cascade Locks City of Prescott
Cedar Water Association Rainbow Rock Village
City of Dufur City ofReedsport
Elderberry - Nehalem Water System Rhododendron Summer Home Assoc.
Evergreen Acres Water System Riddle/Russell Ck. Water System
City of Falls City Rock Creek Hideout Water System
Forest Grove Transmission Line S.W. Lincoln County Water Dist.
Galice Subdivision City of Seaside
GlascowWater Co-op Siltcoos Heights Water System
Heceta Water District City of Sisters
Hillsboro - Cherry Grove W.D. Tierra Del Mar Water System
City of Idanha Tillamook Water Commission
City of Joseph Upper Farm Tracts Water System
Kernville, Gleneden Beach W.D. City ofWarrenton
Kilchis Water District Westport Water Association
Knappa Water Association City of Wheeler
Lakeshore Trailer Court Wickiup WaterDistrict
Lyons - Mehama Water District City of Yachats .
City of Manzanita Youngs R. - Lewis & Clark Water District
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OREGON ADMINISTRATIVE RULES
CHAPTER 340._ DIVISION 41 - DEPARTMENT OF ENVIRONMENTAL QUALITY

}

,
>.·,
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I

WATER POLLUTION

DIVISION 41

STATE-WIDE WATER QUALITY
MANAGEMENT PLAN;

BENEFICIAL USES, POLICIES,
STANDARDS, AND TREATMENT

CRITERIA FOR OREGON

[ED. NOTE: The Tables and Figures referred to within the ext of this
divisionmay be foundat the end of thisdivision.]

Preface
340-41-001 The rules which follow, together with the

applicable laws of the State of Oregon and the applicable
regulations of the Environmental Quality Commission, set
forth Oregon's plans formanagement ofthequalityofpublic
waters within the State ofOregon.

· Under this plan, the Depanment of Environmental
Qualitywill continue to managewater quality by evaluating
each discharge and activity, whether existing or a new
proposal, on a casc-by-case basis, based on best information
currently available and within the limiting framework of
minimum standards, treatment criteria, and policies which
are set forth in the plan.

The EQC recognizes that the deadlines for adoption of
th.is plan prevented thorough involvement by local govern
mcnt in the development and review of the plan. Accord
ingly, the Department will review the contents of this plan
with affected local governments andwill use their comments
and suggestions in preparing amendments for consideration
by the EQC not later than December, 1977. At a minimum,
the processes of coordination with local governments will
consist ofthe following elements: .

(1) Workwith county coordinators to set up meetings to
explain 1.he plan to groups oflocal governments and solicit
their comments.

(2)Provide copiesoftheplan and supporting documents
to any affected locaJ governments who have not already
received them.

(3) Seek input from councils ofgovernments.
(4) Upon request, visit local level governments to dis

cuss the plan.
(5) Work with statewide associations of local gover

mcnts and others to inform locaJ governments ofthe plan.
Sut. Ath: ORS Ch. 468
HLt:DEQ 128, £. &cf 1-21-77

Definitions
340-41-005 [SA 26, f. 6-1-67;

Repealed by DEQ 128,
f. & e£ 1-21-77]

Definitions
340-41-006 Definitions applicable to aJI basins unJess

· · context requires otherwise:
(I) "BOD" means 5-day 20' C. Biochemical Oxygen

Demand.

(2) "DEQ" or "Department" means the Oregon Sate
Department ofEnvironmental Quality.

(3) "DO" means dissolved oxygen.
(4) "EQC" means the Oregon State Environmental

Quality Commission.
(5) "Estuarine waters" means all mixed fresh and

oceanic waters.in estuaries or bays from the point ofoceanic
water intrusion inJand to a line connecting the outermost
points ofthe headlands or protectivejetties.

(6) "Industrial waste" means any liquid, gaseous. radio
active, or solid waste substance or a combination thereof
resulting from any process ofindustry, manufacturing, trade.
or business, or from the development or recovery of any
natural resources.

(7) "Marine waters" means all oceanic, offshore waters
outside ofestuaries or bays and within the territorial limits of
the State ofOregon.

(8) "mg/l" means milligrams per liter.
(9) "Pollution" means such contamination or other

alteration of the physical, chemical, or biological properties
ofany waters ofthe state, including change in temperature,
taste, color, turbidity, silt, or odor of the waters, or such
radioactive or other substance into any waters of the state
which either by itself or in connection with any other
substance present, will or can reasonably be expected to
create a public nuisance or render such waters harmful.
detrimental, or injurious to public health, safety, or welfare,
or to domestic, commcrcial,. industrial. agricultural, recrea
tional, or other legitimate beneficial uses or to livestock.
wildlife, fish or other aquatic life, or the habitat thereof.

(I0) "Public water" means the same as "waters of the
sate".

(11) "Sewage" means the water-carried human or ani
mal waste from residences, buildings, industrial establish
ments, or other places together with such groundwater
infiltration and surfacewateras may be present The admix
ture with sewage as herein defined of industriaJ wastes or
wastes, as defined in sections (6) and (13) of this rule, shall
also be considered "sewage" within the meaning of this
division. · ,

(12) "SS" means suspended solids.
(13) "Wastes" means sewage, industrial wastes, and all

other liquid, gaseous, solid, radioactive, or other substances
which will or may cause pollution or tend to cau.se pollution
ofany water ofthe state.

(14) ..Waters of the state" include lakes, bays. ponds.
impounding reservoirs, springs, wells, rivers. streams,
creeks, estuaries, marshes, inlets, canals. the Pacific Ocean
within the territorial limits of the State ofOregon. and all
other bodies of surface or underground waters, natural or
artificial, inland or coastal, fresh or salt, public or private
(except those private waters which do not combine oreffect a
junction with natural surface or underground waters). which
are wholly or partially within or bordering the state orwithin
its jurisdiction. .

(15) "Low flow period" means the flows in a stream
resulting from primarily groundwater dischargeor baseflows
augmented from lakes and storage projects during the driest
period ofthe year. The dry weather period varies across the
state according to climate and topography. Wherever the low
flow period is indicated in the Water Quality Management
Plans, this period has been approximated by the inclusive

I- Div. 41 (November, 1987)



OREGONADMINISTRATIVERULES
CHAPTER 340, DIVISION 41 - DEPARTMENT OF ENVIRONMENTAL QUALITY

Highest and Best Practicable Treatment and Control
Required

340-41-010 (SA 26, £ 6-1-67;
Repealed by DEQ 128,
f, &ef. 1-21-77)

,,

Policies and Guidelines Generally Applicable 10 AII Basins
340-41-026 (I)a) Existing high quality waters which

exceed those levels necessary to support propagation offish.
shellfish, and wildlife and recreation in and on the water shall
be maintained and protected unless the Environmental
Quality Commission chooses, afer full satisfaction of the
intergovernmental coordination and public participatuo
provisions ofthe continuing planning process. to lower water
quality for necessary and justifiable economic or social
development. The Director or his designee may allow lower
water quality on a short-term basis in order to respond to
emergencies or to otherwise protect public health and wel
fare. In no event. however, may degradation ofwaterquality
interfere with or become injurious to the beneficial uses of
water within surface waters of the following areas:

(A) National Parks;
(B) National Wild and Scenic Rivers;
(C) National Wildlife Refuges;
(D) State Parks.
(b) Point source discharges shall follow policies and

guidelines (2), (3), and (4), and nonpoint source activities
shall follow guidelines (S), (6), (7), (8), and (9).

(2) Inorderto maintain the quality ofwaters in the State
ofOregon, it is the policy of the EQC to require that growth
and development be accommodated by increased efficiency
and effectiveness of waste treatment and control such that
measurable future discharged waste loads from existing
sources do not exceed presently allowed discharged loads
unless otherwise specifically approved by the EQC.

(3)For any newwaste sources, alternatives which utilize
reuse ordisposal with no discharge to public waters shall be
given highest priority for use wherever practicable. New
source discharges may be approved by the Department ifno
measurable adverse impact on water quality or beneficial
uses will occur. Significant or large new sources must be
approved by the Environmental Quality Commission.

(4)No discharges ofwastes to lakes orreservoirs shall be
allowed without specific approval ofthe EQC.

(5) Log handling in public waters shall conform to
current EQC policies and guidelines.

(6) Sand and gravel removal operations shall be con
ducted pursuant to a permit from the Division ofState Lands
and separated from the active flowing stream by a water-tight
berm wherever physically practicable. Recirculation and
reuse ofprocess watershall be required whereverpracticable.
Discharges, when allowed, or seepage or leakage losses to
public waters shall not cause a violation of water quality
standards or adversely affect legitimate beneficial uses.

· (7) Logging and forest management activities shall be
conducted in accordance with the Oregon Forest Practices
Act so as to minimize adverse effects on water quality.

(8) Road building and maintenance act.ivities shall be
conducted in a mannerso as to keep waste materials out of
public waters and minimize erosion ofcut banks, fills, and
road surfaces. ·

(9) In order to improve controls over nonpoint sources
ofpollution, federal, state, and local resource management
agencies will be encouraged and assisted to coordinate plan
ping and implementation ofprograms to regulate or control
runoff, erosion, turbidity, stream temperature. stream Dow,
and the withdrawal and use ofirrigation water on a basin
wide approach so as to protect the quality and beneficial uses

2- Div. 41

Maintenance ofStandards ofQuality
340-41-020 [SA26, f. 6-1-67; •

DEQ 28, f. 5-24-71, et: 6-25-71;
Repealed by DEQ 128,
£ &cf 1-21-77]

Restriction on the Discharge of Sewage and Industrial
Wastes and Human Activities Which Affect Water Quality
in the Waters of the State

340-41-015 (SA 26, f. 6-1-67;
Repealed by DEQ 128,
f. & cf. 1-21-77]

months. Where applicable in a waste discharge permit, the
low flow period may be further defined.

(16) "Secondary trea.tment" as the following context
may require for.

(a) "Sewagewastes" means the minimum level oftreat
ment mandated by EPA regulations pursuant to Public Law
92-500.

(b) "Industrial and other waste sources" imply control
equivalent to best practicable treatment (BPT).

(17) "Nonpoint Sources" refers to diffuse or unconfined
sources ofpollutionwhere wastescaneitherenter into -or be
conveyed by the movement ofwater to - public waters.

Sat.Auth: ORS Ch. 468
Hist: DEQ 128. £. & ef. 1-21-77; D£Q 24-1981,£. & ef. 9-8-81

Mixing Zones
340-41-023 [DEQ 55, £. 7-2-73, e£. 7-15-73;

Repealed by DEQ 128,
£.&ef. 1-21·-77]

Implementation of Treatment Requirements and Water
Quality Standards

340-41-022 [DEQ28,£ 5-24-71, ef. 6-25-71;
DEQ 46, £ 6-15-72, e£. 7-1-72;
Repealed by DEQ 128,
£. &e£ 1-21-77]

TestingMethods
340-41-024 [DEQ 55, £.7-2-73, ef. 7-15-73;

Repealed by DEQ 128,
f. &cf. 1-21-77]

General WaterQuality Standards
340-41-025 [SA 26, f. 6-1-67;

DEQ 39, f. 4-5-72, ef. 4-15-72;
DEQ 55, £. 7-2-73, e£,7-15-73;
Repealed by DEQ 128,t.&ef. 1-21-77]

(November, 1987)



OREGONADMINISTRATIVE RULES

CHAPTER J40. DfVlSTON 41 - DEPARTMENT OF ENVIRONMENTAL QUALITY

· (November. 1987)

control of sewage, industrial wastes, and landfill leachates.
shall be required so as to minimize potential pollutant
loading to groundwater. Among other factors, energy, eco
nomics, public health protection. potential value of the
groundwater resource to present and future generations, and

· time required for recovery of quality after elimination of
pollutant loadings may be considered in arriving at a case-by
case determination ofhighest and best pracicable treatment
and control. For areas where urban density development is
planned or is occurring and where rapidly draining soils
overlay local groundwater flow systems and their associated
water table aquifers, the collection, treatment and disposal of
sewage, industrial wastes and leachates from landfills will be
deemed highest and best practicable treatment and control
unless otherwise approved by the. EQC pursuant to subsec
tions (b) or(c) of this section.

(b) Establishment ofcontrols more stringent than those
identified in subsection (a)ofthis section may be required by
the EQC in situations where:

· (A) DEQ demonstrates such controls are needed to
assure protection ofbeneficial uses;

(B) The Water Resources Director declares a critical
groundwater area for reasons ofquality; or

(C) EPAdesignates a sole source aquifer pursuant to the
Federal Safe Drinking WaterAct

(c) Less stringent controls than those identified in sub
section (a) ofthis section may be approved by the EQC for a
specific area ifa request, including technical studies showing
that lesser controls will adequately protect beneficial uses is
made by representatives of the area and if the request is
consistent with otherstate laws and regulations.

(d) Disposal of wastes onto or into the ground in a
manner which allows potential movement to groundwater
shall be authorized and regulated by the existing rulesofthe
Department's Water Pollution Control Facility (WPCF Per
mit, Solid Waste Disposal Facility Permit, orOn-Site (Sub
surface) Sewage Disposal System Construction Permit.
whichever is appropriate:

(A) WPCF permits shall specify appropriate ground
water quality protection requirements andmonitoring and
reporting requirements. Such permits shall be used in all
cases other than for those covered by Solid Waste Disposal
Facility Permit orOn-site (subsurface) disposal permits.

(B) Solid Waste Disposal Facility Peris shall be used
for landfills and sludge disposal not covered by NPDES or
WPCF permits. Such permits shall specify appropriate
groundwater quality protection requirements and monitor
ing and reporting requirements.

(C) On-site Sewage Disposal System Construction per
mits shall be issued in accordance with adopted rules. It is
recognized that existing rules may not be adequate in all
cases to protect groundwater quality. Therefore. as deficien-
cies are documented. the Depanment shall propose rule
amendments to correct the deficiencies.

(e) In order to minimize groundwater quality degrada
tion potentially resulting from nonpoint sources. it is the
policy of the EQC that activities associated with land and
animal management. chemical application and handling,
and spill prevention be conducted using the appropriate state
of the art management practices (..Best Management Prac
ices").

(3) Problem Abatement Policies:

3- Div. 41

ofwater and related resources. Such programs may include,
but not be limited to, the following:

(a) Development of projects for storage and release of
suitable quality waters to augment low stream flow;

(b) Urban runoffcontrol to reduce erosion;
(c) Possible modification of irrigation practices to

reduce or minimize adverse impacts from irrigation return
flows;

(d) Stream bank erosion reduction projects.
Su Auth:ORS Ch. 468
Hist:DEQ I2. { & ef. 1-21-77: DEQ I-1980, £. & e£. 1-9-80

General GroundwaterQuality Protection Policy
340-41-029 The following statements of policy are

intended to guide federal agencies and state agencies, cities,
counties, industries, citizens, and the Department of
Environmental Quality staff in their efforts to protect the
quality ofgroundwater.

(l) General Policies:
(a) It is the responsibility of the EQC to regulate and

control waste sources so that impairment of the natural
quality ofgroundwater is minimized to assure beneficial uses
ofthese resources by future generations.

(b) In order to assure maximum reasonable protection
ofpublic health. the public should be informed that ground
water - and most particularly local flow systems or water
table aquifers - should not be assumed to • be safe for
domestic use unless quality testing demonstrates a safe
supply. Domestic water drawn from water table aquifers
should be tested frequently to assure its continued safety for
usc.

(c)Forthe purpose ofmaking the best use oflimited staff
resources, the Departmentwill concentrate its control strat
egy development and implementation effons in areas where
waste disposal practicesand activities regulated by the
Department have the greatest potential for degrading
groundwater quality. Theseareas will be delineated from a
statewidemapoutlining the boundaries ofmajorwatertable
aquifers prepared in 1980 by Sweet, Edwards & Associates,
Inc. This map may be revised periodically by the Water
ResourcesDepartment. "! . .
. (d)The Department will seek the assistance and cooper-
"ation of the Water Resources Department to design an
ambient monitoring program adequate to determine long
termquality trends for significant groundwater flow systems.
The Department will assist and cooperate with the Water
Resources Department in their groundwater studies. The
Departmentwill also seek the advice, assistance, and cooper
ation of local. state, and federal agencies to identify and
resolve groundwater quality'problems. . .

(e) The EQC recognizes·and supports the authority and
responsibilities of the Water Resources Department and
Water Policy Review Board in the management of ground
water and protection ofgroundwater quality. In particular,
existing programs to regulate well construction and to con
trol the withdrawal ofgroundwater provide important qual
ity protective opponuniiies. These policies are intended to
complement and not duplicate the programs of the Water
Resources Department.

(2) Source Control Policies:
(a) Consistent with general policies for protection of

surface water, highest and best practicable treatment and

\
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(a) It is the intent of the EQC to sec that groundwater
roblem abatement plans are developed and implemented in
timely fashion. 1n order to accomplish this all available and
ropriate statutory and administrative authorities will be
dized, including but not limited to: permits, special permit
ditions, penalties, fines, Commission orders, compliance
edules, moratoriums, Department orders, and geographic
cs. lt is recognized, however. that in some cases the
:nrification, evaluation and implementation ofabatement
easures may take time and that continueddegradation may
ur while the plan is being developed and implemented.
~ EQCwill allow short-term continued degradation only if
• beneficial uses, public health. and groundwater resources
not significantly affected. and only if the approved
2ment plan is being implemented on schedule.
{b) In areas where groundwaterquality is being degraded
result of existing individual source activities or waste
al practices the Department may establish the neces
ontrol and abatement schedule requirements to be
mented by the individual sources to modify or elimi
their activities or waste disposal practices through

isting permit authorities, Department orders, orCommis
on orders issued pursuant to ORS Chapter 183.

(c) In urban areas where groundwater is being degraded
,f, a result of on-site sewage disposal practices and an
rcawide solution is neccssay, the Department may propose

rule for adoption by the Commission and incorporation
nto the appropriate basin section ofthe State WaterQuality
,1.anagement Plan {OAR Division 41)which will achieve the
ollowing

(A) Recite the findings describing the problem;
(B) Define the areawhere corrective action is required;
{C) Describe the problem correction and prevention

measures to be ordered;
(D) Establish the schedule for required major incre

mens ofprogress;
(E) Identify conditions under which new, modified, or

repaired on-site sewage disposal systems may be installed in
the interim while the area correction program is being
implemented and is on schedule; .

(F Identify the conditions under which enforcement
measureswill be pursued if adequate progress to implement
the corrective actions is not made. These measures may
include but are not limited to the measures authorized in
ORS 454.235(2), 454.685,454.645 and 454.317;

(G) Identify all known affected local governing bodies
which the Department will notify by cerified mail of the
final rule adoption; and

(H) Any other items declared to be necessary by the
Commission.

(d) The Department shall notify all known impacted or
potentially affected local units ofgovernment ofthe oppor
tunity to comment on the proposed rule at a scheduled public
hearing and oftheir right to request a contested case hearing
pursuant to ORS Chapter 183 prior to the Commission's
final order adopting the rule.

St.aL Auth.: ORS Ch. 468
HistDEQ241981, f. & ef. 9-8-81: DEQ 13-I984, £. & ei. 7-13-34

Beneficial Uses ofWaters to be Protected by Special Water
Quality Standards

340-41-030 (SA 26, f. 6-1-67;

Repealed y DEQ I28,
f. & ef. 1-21-77]

Policy on Sewerage Works Planning and Construction
340-41-034 (l) Oregon's publicly owned sewerage util

ities have since 1956 developed an increasing reliance on
federal sewerage works construction grant funds to meet a
major portion of the cost of their sewerage works construc
tion needs. This reliance did not appear unreasonable based
on federal legislation passed up through 1978. Indeed, the
Environmental Quality Commission (EQCO has routinely
approved compliance schedules with deadlines contingent
on federal funding. This reliance no longer appears reason
able based on recent and proposed legislative actions and
appropriations and the general state ofthe nation·s economy.

(2) The federal funds expected for future years will
address a small percentage of Oregon's sewerage works
construction needs. Thus, continued reliance by DEQ and
public agencies on federal funding for sewerage works con
sruction will not assure that sewage from a growing Oregon
population will be adequately treated and disposed ofso that
health hazards and nuisance conditions are prevented and
beneficial uses of public waters are not threatened or
impaired by quality degradation.

(3) Therefore, the .following statements of policy are
established to guide future sewerage works planning and
construction:

(a)Toe EQC remains strongly committed to its historic
program of preventing water quality problems by requiring
control facilities to be provided prior to the connection of
new or increased waste loads.

(b) The EQC urges each sewerage utility in Oregon to
develop, as soon as practicable, a financing plan which will
assure that future sewerage works construction, operation.
maintenance and replacement needs can be met in a timely
manner. Such financing plans will be a prerequisite to
Department issuance of permits for new or significantly
modified sewerage facilities, for approval ofplans for new or
significantly modified sewerage facilities, or for access to
funding assistance from the sate pollution control bond
fund.The Departmentmay accept assurance ofdevelopment
of such financing plan if necessary to prevent delay in
projects already planned and in the process of implementa
ion. The Department will work with the League ofOregon
Cities and others as necessary to aid in thedevelopment of
financing plans. . . ·

(c)No sewerage utility should assume that itwill receive
grant assistance to aid in addressing its planning and con
struction needs.

(d) Existing sewerage facility plans which are awaiting
design and construction should be updated where necessary
to include:

(A) Evaluation ofadditional alternatives where appro
priate, and re-evaluation ofcosts ofexisting alternatives:

(B) Identification and delineation of phased construc
tion alternatives; and .

(C) A financing plan which will assure. ability to con
struct facilities over an appropriate time span with locally
derived funds.

(e) New sewerage works facility planning initiated after
October 1, 1981 should not be approved without adequate
consideration of alternatives and phased constructuon

•
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options, and without a financing plan which assures ade
quate funding for construction. operation, maintenance and
replaccmient ofsewerage facilities:

(A) The EQC recognizes that many cities in need of
immediate sewerage works construction have completed
planning and arc awaiting design or construction funding.
These cities have developed their program relying on 75%
federal gran ts. They will have difficulty developing and
implementing alternatives to fund immediate construction
needs. Many arc. or will be, under moratoriums on new
connections because existing facilities arc at, or ncar, capac
ity. The EQCwill consider the following interim measures as
a means ofassisting these cities to get on a self-supporting
basis provided that an approvable long-range program is
presented: ·

(i) Temporary increases in waste discharge loading may
be approved provided a minimum ofsecondary treatment.
orequivalent control is maintained and beneficial uses ofthe
receiving waterway arc not impaired.

(ii) Installation and operation of temporary trcaunent
works may be approved providing;

(I) The area served is inside an approved urban growth
boundaryand the proposal is consistent with State Land Use
Planning laws.

(II) Amastersewerageplan is adopted which shows how
andwhen the temporary facilities will be phased out.

(Ill)Thepublicagency responsibleforimplementing the
master plan is the owner and operator of the temporary
facilities.

(IV) Sewerage service. to tho area served by the tempo
rary facility is necessary as part ofthe financing program for
master plan implementation and no otheroption forservice
is practicably available.

(V) An acceptable receiving stream or method of
effluent disposal is available for the temporary facility.

{B) Compliance schedules and other permit require
ments may be modified to incorporate an approved interim
program. Compliance with a permit so modified will be
required at all times. :· . .. .
(Sewerage Construction programs should be designed

to eliminate rawsewage bypassing during thesummer rccre
ation season (except forastorm event greater than the 1 in 10
year 24 hour storm) as soon as practicable. A program and
timetableshould be developed through negotiation with each
affected source. Bypasses which occurduring the remainder
of the year should be eliminated in accordance with an
approved longer term maintenance based correction pro
gram.More stringent schedules may be imposedasnecessary
to protect drinking water supplies and shellfish growing
areas. .

(g) Any sewerage utility that is presently in compliance
and forseesa need to plan forfuture expansion to accommo
date growth but elects to wait for federal funds for planning
and construction will make such electionwith fullknowledge
that if existing facilities reach capacity before new facilities
are completed, a moratorium on new connections will be
imposed. Such moratorium will not qualify them for.any
special consideration since its presence is deemed amatterof
their choice. ·

(h) The Depanment will continue to assist cities to
develop interim and long-range programs, and construction
schedules and to secure financing for essential construction.

Sat. Auth: ORS Ch. 183
His:DEQ 29-1981. £. & ef. 10-19-81

Special Water Quality Standards For Public Waters of
Goose Lake in Lake County

340-41-035 [SA 26, f. 6-1-67;
Repealed by DEQ 128,
f.&ef. 1-21-77]

Special Water Quality Standards For Public Waters of the
Main Stem Klamath River ·

340-41-040 (SA 26, f. 6-1-67;
DEQ 55, £, 7-2-73. £. 7-15-73;
Repealed by DEQ 128, £ & ef. 1-21-77]

Special Water Quality Standards For the Public Waters of
Multnomah Channel and the Main Stem Willamette Rh-er

340-41-045 (SA 26, £. 6-1-67;
DEQ 55, 1. 7-2-73. £. 7-15-73;
Repealed by DEQ 128,
£& ef, 1-21-77]

Special Water Quality Standards For the Public Waters of
the Main Stem of the Columbia River From the Eastern
Oregon-Washington BorderWestward to thePacificOcean'

340-41-050 (SA 26, f. 6-1-67;
DEQ 55, £ 7-2-73, e£. 7-15-73;
Repealed by DEQ 128,
£. &ef. 1-21-77]

Special Water Quality Standards For the Public Waters of
theMain Stem ofthe Grande Ronde River

340-41-055 [SA 26, f. 6-1-67;
DEQ 55, £ 7-2-73, e£. 7-15-73;
Repealed by DEQ 128,
£ & ef 1-21-77]

WaterQuality Standards For thePublic Waters of the Main
Stem ofthe WallaWalla River

340-41-060 [SA 26, f. 6-1-67;
DEQ 55, £. 7-2-73, e£. 7-15-73;
Repealed by DEQ 128,
£. & ef. l-21-77]

Water Quality Standards For the Main Stem of the Snake
River in and Adjacent to Oregon

340-41-065 [SA 26. £. 6-1-67;
DEQ 55, £. 7-2-73. e£. 7-15-73
Repealed by DEQ 128,
f.& ef. 1-21-77]

. . .
Water Quality Standards For the Marine and Estuarine
Waters ofOregon

340-41-070 [SA 26, £. 6-1-67;
Repealed by DEQ 128,
f.&ef. 1-21-77]
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plemenation and Enforcement Plan
340-41-075 (SA 27, £. 6-19-67;

DEQ 38, £ 4-5-72, ef. 4-15-72;
Repealedy DEQ 128,
£. &e£ 1-21-77]

eciaJ Waler Quality and WasteTreatment Standards For
: Rogue River Basin
340-41-080 [SA 94, f. 10-29-69;

DEQ 55,£ 1-2-73, ef. 7-15-73;
Repealed by DEQ 128,
£. &ef. 1-21-77)

cial Water Quality and Waste Treatment Standards For
UmpquaRiver Basin
340-41-085 [SA 50, £. 10-29-69;

DEQ 55, f. 7-2-73, cf. 7-15-73;
Repealed by DEQ 128,
£. &ef 1-21-77]

~WaterQuality and WasteTreatment Standards For
, Clackamas River Basin, MolallaRiver Basin, and Sandy
er Basin
340-41-090 [SA51, f. 10-29-69;

DEQ 55, £. 7-2-73, e£. 7-15-73;
Repealed by DEQ 128,
£.&ef 1-21-77]

. '
pecial Water Quality andWasteTreatment Standards For
eTualatin River Basin

340-41--095 DEQ 2,£. 3-3-70, e£. 3-25-70;
DEQ 55, £. 7-2-73, e£. 7-15-73;
Repealed by DEQ 128,
£. &ef. 1-21-77)

pecial Water Quality and Waste Treatment Standards For
eMcKenzie River Basin and the Santiam River Basin

340-41-100 [DEQ 3, £ 3-3-70, ef. 3-25-70;
DEQ 55, £. 7-2-73, ef. 7-15-73;
Repealed by DEQ 128,
£.&ef 1-21-77]

SpecialWater Quality and WasteTreatment Standards For
heDeschutes River Basin

340-41-105 [DEQ4,£. 3-3-70, ef. 3-25-70;
DEQ 55, £. 7-2-73, e£. 7-15-73;
Repealed by DEQ 128,
f.&ef. l_-21-77]

Implementation Program Applicable to All Basins
340-41-120 (1) No waste treatment and disposal facili

ties shall be constructed or operated arid no wastes shall be
discharged to public waters without obtaining a permit from
theDepartment as required by ORS 468.740.

(2) Plans for all sewage and industrial waste treatment,
control, and disposal facilities shall be submitted to the
Department for review and approval prior to construction as
requfred by ORS 468.742.

(3) Minimum design criteria for waste treatment and
control facilities prescribed under this plan and such other
waste treatment and controls as may be necessary to insure
compliance with the water quality standards contained in
this plan shall be provided in accordancewith specificpermit
conditions for those sources or activities for which permits
are required and the following implementation program;

(a) For new or expanded waste loads or activities, fully
approved treatment or control facilities, or both shall be
provided prior to discharge of any wastes from the new or
expanded facility orconduct ofthe new orexpanded activity.

(b) For existing waste loads or activities, additional
treatment or control facilities necessary to correct specific
unacceptable water quality conditions shall be provided in
accordance with a specific program and timetable incorpo
rated into the waste discharge permit for the individual
discharger or activity. In developing treatment requirements
and implementation schedules for existing installations or
activities, consideration shall be given to the impact upon
the overall environmental quality including air, water, land
use, and aesthetics.

(c) Wherever minimum design criteria for waste treat
ment and control facilities set forth in this plan are more
stringent than applicable federal standards and treatment
levels currently being provided, upgrading to themore suin
gent requirements will be deferred. until it is necessary to
expand orotherwise modify orreplace theexisting treatment
facilities. Such deferral will be acknowledged in the permit
forthe source.

(d) Where planning or design or construction of new or
modified waste treatment and controls to meet priorapplica
ble state or federal requirements is underway at the time this
plan is adopted, such plans, design, or construction may be
completed under the requirements in effectwhen the project
was initiated. Timing for upgrading to meet more stringent
future requirements will be as provided in section (3)of this
rule.

(4) Confined animal feeding operations shall be regu
lated pursuant to rules 340-51-005 through 340-51-080 in
order to minimize potential adverse effect on water quality.

(5) Programs for control of pollution from non-point
sources when developed by the Department. or by other
agencies pursuant to Section 208 ofPublic Law 92-500 and
approved by theDepartment, shall as applicable, be incorpo
rated into this plan by amendment via thesame process used
to adopt the plan unless other procedures are established by
law.

(6) Where minimum requirements of federal law or
enforceable regulations are more stringent than specific
provisions of this plan, the federal requirements shall pre
vail.

(7)Within a framework ofstate-wide priority and avail
able resources, the Depanment will monitor water quality
within the basin for the purposes ofevaluating conformance
with the plan and developing information for future addi
tionsor updating. : ·

(8) The EQC recognizes that the. potential exists for
conflicts between water quality management plans and the
land use plans and resource management plans which local
governments and other agencies must develop pursuant to
law. In theevent any such conflicts develop. it is the intent of
the Department to meet with the local government or
responsible agency to formulate proposed revisions to one or

I
I
I
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Beneficial Water Uses to be Protected
340-41-202 Water quality in the North Coast-Lower

Columbia River Basin (see Figures 1 and 2) shall be managed
to protect the recognized beneficial uses as indicated in Table
I.

SuL.Ath.: ORS Ch. 468
Hist.: DEQ 128, ( & cf. 1-21-TT: DEQ 9-t98S, ( &.c(8+8S

North Coast-Lower Columbia Basin

WaterQuality Standards Not to be Exceeded (To be adopted
pursuant to ORS 468.735 and enforceable pursu.ant to ORS
468.720, 468.990, and 468.992.)

340-41-205 (I) Notwithstanding the water quality stan
dards contained below, the highest and best practicable
treatment and/or control ofwastes, activities. and flows shall
in every case be provided so as to maintain dissolved oxygen
and overall water quality at the highest possible levels and
water temperatures, coliform bacteria concentrations. dis
solved chemical substances, toxic materials, radioactivity
turbidities, color, odor, and other deleterious factors at the
lowest possible levels.

(2) No wastes shall be discharged and no activities shall
be conducted which either alone or in combination with
otherwastes oractivities will cause violation of the following
standards in the waters of the Nonh Coast - Lower Colum-
bia RiverBasin: ·

(a) Dissolved oxygen (DO):
(A) Fresh waters: DO concentrations shall not be less

than 90 percent ofsaturation at the seasonal low, or less than95 percent ofsaturation in spawning areas during spawning,
incubation, hatching, and fry stages ofsalmonid fishes.
(B) Marine and estuarine waters (outside of zones of

upwelled i_narine waters naturally deficient in DO): DO
concentrations shall not be less than 6 mg/l for estuarine
waters, or less than saturation concentrations for marine
waters. ·
: (CColumbia River. DO concentrations shall not be less
than 90 percent ofsaturation.
' (b)Temperature: +.

(A) Columbia River: No measurable increases shall be
allowed outside of the assigned mixing zone, as measured
relative to a control point immediately upstream from a
discharge when stream temperatures are 68" F. or greater; or
more than OS F. increase due to a single-source discharge
when receiving water temperatures are 67.5 F. or less; or
more than 2' F. increase due to all sources combined when
stream temperatures are 66 F. or less. except for specifically
limited duration activities whichmay be authorized by DEQ
under such conditions as DEQ and the Department ofFish
and Wildlife may prescribe and which are neccssarv to
accommodate legitimate uses or activities where tem
peratures in excess of this standard arc unavoidable and all
practical preventive techniques have been applied to mini
mize temperature rises. The Director shall hold a public
bcanng ~hen a request for an exception to the temperature
standard for a planned activity or discharge will in all
probability adversely affect the beneficial uses.

(B) All other freshwater streams and tributaries thereto:
No measurable increases shall be allowed outside of the

7 - Div. 41

both so as to resolve the conflict Revisions will be presented
for adoption via. the same process used to adopt the plan
unless other specific procedures arc established by Jaw.

S12L Auth.: ORS Ch.468
Hist.: DEQ 121. ( &.c( l-21-TT

Nuisance Phytoplankton Growth
340-41-150 The following values and implementation

program shall be applied to tokes, reservoirs, estuaries and
streams, except for ponds and reservoirs less than l O acres in
surface area, marshes and saline lakes:

(I) The following average Chlorophyll a values shall be
used to identify water bodies where phytoplankton may
impair the recognized beneficial uses: · ·

(a) Natural lakes which thermally stratify: 0.01 mg/1;
(b)Natural lakes which do not thermally stratify, rser

voirs, rivers and estuaries: 0.015 mg/I.
Average Chlorophyll a values shall be based on the

following methodology (or other methods approved by the
Department): aminimum ofthree (3) samples collected over
any three consecutive months at a minimum of one rcpre
snative location (c.g., above the deepest point of a lake or
reservoir or at a point mid-Dow of a river) from samples
integrated from the surface to a depth equal to twice thesecchidepth or the bottom (the lesser of the two dep,ths);
analytical and quality assurance methods shall be in accord
ance with the most recent edition ofStandard Methods for
the Examination ofWater and Wastewater.

(2) Upon determination by the Department that the
values in sect.ion (1) of this rule are exceeded, the Depart
ment shall:

(a) In accordance with a schedule approved by the
Commission, conduct such studies as are necessary to
describe present water quality; determine the impacts on
beneficial uses; determine the probable causes ofthe excccd
ancc and beneficial use impact; and develop a proposed
control strategy for attaining compliance where technically
and cconomi cally practicable. Proposed strategies could
include standards foraddinonal pollutant paramete~ pollu
tant discharge load limitations, and other such provisions as
may be appropriate. •

Wherenatural conditions are responsible forcxceedance
ofthe values in section (I) of this rule or beneficial uses arc
not impaired. the values in section (1) of this rule may be
modified to an appropriate values for that water body;

(b) Conduct necessary public hearings preliminary to
adoption ofa control strategy, standards or modified values
after obtaining Commission authorization;

(c) Implement the strategy upon adoption by the Com
muss1on.

(3) In cases where waters exceed the values in section (1)
ofthis rule and the necessary studies are not completed, the
Department may approve new activities (which require
Department approval), new or additional (above currently

· approved permit limits) discharge loadings from point
sources provided that it is determined that beneficial uses
would not be significantly impaired by the new activity or
discharge.

[Publications:Thepublication(s) referred to or incorporatedby reference
an this rulearc available from the01lic:c of theOcpanmcn1 ofEnvironmental
Quality.l'

Sat. Ah.: ORS Ch. 468
Hbt.: DEQ 7-1986. f. &. ef. 3-26-36



assigned mixing zone, as measured relative to a control point
immediately upstream from a discharge when stream tem
peratures are 58" F. or greater, ormore than 0.5" F. increase
due to a single-source discharge when receiving water tem
peratures are 57.5' F, or less; ormore than 2' F. increase due
to all sources combined when stream temperaturesare 56' F.
or less, except for specifically limited duration activities
which may be authorized by DEQ under such conditions as
DEQ and the Department offish and Wildlifemay prescribe
and which are necessary to accommodate legitimate uses or
activities where temperatures in excess ofthis standard are
unavoidable and all practical preventive techniques have
been applied to minimize temperature rises. The Director
shall bold a public hearingwhen arequest foran exception to,
the temperature standard for a planned activity or discharge
will in ail probability adversely affect the beneficial uses.

(C) Marineand estuarinewaters: No significant increase
above natural background temperatures shall be allowed,
andwatertemperatures shall not be altered to a degree which
creates or can reasonably be expected to create an adverse
effect on fish or other aquatic life.

(c) Turbidity (Jackson Turbidity Units, JTU) : No more
than a 10 percent cumulative increase in natural stream
turbidities shall be allowed, as measured relative to acontrol
point immediately upstream oftheturbidity causing activity.
However, limited duration activities necessary to address an
emergency or to accommodate essential dredging, construc
tion or other legitimate activities and which cause the stan
dard to be exceeded may be authorized provided all
practicable turbidity control techniques have been applied
and one ofthe following has been granted: · ·

(A) Emergency activities: Approval coordinated by
DEQ with the Department of Fish and Wildlife under
conditions they may prescribe to accommodate response to
emergencies orto protect public health andwelfare.

(B) Dredging, Construction or other Legitimate Activi
ties: Permit or certification authorized under terms ofSec
tion 401 or 404 (Permits and Licenses, Federal Water
Pollution Control Act) orOAR 141-85-100 et seq. (Removal
and Fill Permits, Division ofState Lands), with limitations
and conditions governing the activity set forth in the permit
or certificate.

(d) pH (hydrogen ion concentration): pH values shall
not fail outside the following ranges:

(A)Marinewaters: 7.0- 8.5.
(B) Estuarine and fresh waters: 6.5-8.5.
(e) Organisms of the coliform group where associated

with fecal sources (MPN or equivalent MF using a rpresen
tativenumberofsamples):

(A)ColumbiaRiverfrom theHighway 5 bridge between
Vancouver and Portland to the mouth: A log mean of200
fecal coliform per 100 milliliters based on a minimum of 5
samples in a 30-day period with no more than IO percent of
the samples in the 30-day period exceeding 400 per I00 ml.

(B) Marine waters and estuarine shellfish growing
waters: A fecal coliform median concentration of I4 organ
isms per 100millilhers, with not more than 10 percent ofthe
samples exceeding 43 organisms per 100 ml.

(CO Estuarinewaters other than shellfish growing waters:
A log mean of200 fecal coliform per 100 milliliters based op
a minimum of5 samples in a 30-day period with no more
than 10 percent ofthe samples in the 30-day period exceed
ing 400 per 100 ml.
(November, 1987)

..
(D) Bacterial pollution or other conditions deleterious o

waters used fordomestic purposes, livestockwatenng, 1mga
tion, bathing, or shellfish propagation. or otherwise inyunous
to public health shall not be allowed.

(g) The liberation of dissolved gases, such as carbon
dioxide, hydrogen sulfide, or other gases, insufficient quan
tities to cause objectionable odors or lo be delctenous to fish
or other aquatic life, navigation, recreation, or other reason
able uses made ofsuch waters shall not be allowed.

(h) The development offungi or other growths having a
deleterious effect on stream bottoms, fish or other aquatuc
life, or which are injurious to health, recreation, or indusury
shall not be allowed.

(i) The creation of tastes or odors or toxic or other
conditions that arc deleterious to fish orother aquatic life or
affect the potability ofdrinking water or the palatability of
fish or shellfish shall not be allowed.

{j) The formation of appreciable bottom or sludge
deposits or the formation ofany organic or inorganic depos
its deleterious to fish or other aquatic life or injurious to
public health, recreation, or industry shall not be allowed.

(k) Objectionable discoloration, scum, oily sleek. or
floating solids, orcoating ofaquatic lifewith oil film shall not
be allowed.

(I)Aestheticconditions offensive to the human senses of
sight, taste, smell, or touch shall not be allowed.

(m) Radioisotope concentrations shall notexceed max
imum permissibleconcentrations (MCP's) in drinkingwater,
ediblefishes or shellfishes, wildlife, irrigated crops, livestock
and dairy products, or pose an external radiation hazard.

() The concentration oftotal dissolved gas relative to
atmospheric pressure at the point ofsample collection shall
not exceed one hundred and ten percent (110%) of satura
tion, except when stream flow exceeds the IO-year, 7-day
average flood. However, for Hatchery receiving waters and
waters ofless than 2 feet in depth, the concentration oftotal
dissolved gas relative to atmospheric pressure at the point of
sample collection shall not exceed one hundred and five
percent (105%) of saturation.

(o) Total Dissolved Solids: Guide concentrations listed
below shall not be exceeded unless otherwise specifically
authorized by DEQ upon such conditions as it may deem
necessary to carry out the general intent ofthis plan and lo
protect the beneficial uses set forth in rule 340-41-202:

(A) Columbia River - 500.0 mg/l;
(B) AII other Fresh Water Streams and Tributaries 

100.0 ml;
(p) Toxic Substances:
(A) Toxic substances shall not be introduced above

natural background levels in the waters of the state in
amounts, concentrations, or combinations which may be
harmful, may chemically change to harmful forms in the
environment, ormay bioaccumulate to levels that adversely
affect public health, safety, or welfare: adquatic life: or other
designated beneficial uses.

(B) Levels oftoxic substances shall not exceed the most
recent criteria values for organic and inorganic pollutants
established by EPA and published in Qualiry Criteria for
Water (1986). A list ofthe criteria is presented in Table 20.

(C)The criteria in paragraph (B) ofthis subsection shall
apply unless data from scientifically valid studies demons
tatethat the.most sensitivedesignated beneficial uses will not
be adversely affected by exceeding a criterion or that a more

OREGONADMINISTRATIVERULES
CHAPTER 340._ DIVISION 4I DEPARTMENT OF ENVIRONMENTAL QUALITY
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restrictivecriterion is warranted to protect beneficial uses, as
accepted by the Department on a site specific· basis. Where
no published EPA criteria e:cist for a toxic substance, public
health advisories and other published scientific literature
may be considered and used, ifappropriate, to set guidance
values.

(D) Bio-assessment studies such as laboratory bioassays
or i.nstrcam measurements ofindigeoous biological commu
nities, shall be conducted, as the Department deems neces
sary, to monitor the toxicity of complex effluents, other
suspected discharges or chemical substances without
numeric criteria, to aquatic life. These studies, properly
conducted in accordance •vith standard testing procedures,
may be considered as scientifically valid data for the pur
poses ofparagraph (C) of this subsection. Iftoxicity occurs,
the Department sball evaluate and implement measures
necessary to reduce toxicity on a case-by-case basis.

(3)Where the natural quality parameters ofwater ofthe
North Coast - Lower Columbia River Basin are outside the
numerical limits of the above assigned water quality stan
dards, the naturalwaterquality shall be the standard.

(4) Mixing zones:
(a)TheDepartmentmay allow a designated port.ion ofa

receivingwater to serve as azone ofinitial dilution forwaste
water and receiving waters to mix thoroughly and this zone
willbe definedas a mixing zone.

(b)TheDepartmentmay suspendall orpart ofthewater
quality standards, or set less restrictive standards, in the
defined mixing zone, provided that the following conditions
are met .

(A) Thewater within themixing zone shall be free of
(i) Materials in concentrations that will cause acute

(96HLC50) toxicity to aquatic life. Acute toxicity is meas
ured as the lethal concentration that causes S0 percent
mortality oforganisms within a 96-hour testperiod.

(ii) Materials that will senJe to form objectionable
deposits.

. (ill) Floating debris, oil, scum, or other materials that
cause nuisance conditions.

(iv) Substances in concentrations that produce
deleterious amounts offungal or bacterial growths..

(B) The water outside the boundary ofthe miring zone
shall:

(i) Be free ofmaterials in concentrations that will cause
chronic (sublethal) toxicity. Chronic toxicity is measured as
the concentration that causes long-term sublethal effcct..s,
such as significantly impaired growth or reproduction in
aquatic organisms, during a testing period based on test
species lifecycle.Procedures and end points willbespecified
by theDepartment inwastewaterdischarge penoits.
. (ii)Meet all otherwaterquality standards under normal
annual low flow conditions.

(c) The limits of the mixing zone shall be described in
the waste water discharge permit. In detennining the loca
tion, surface area, and volume of a mixing zone area. the
Department may use appropriate mixing zone guidelines to
assess the biological, physical. and chemical character of
receiving waters, and effluent, and the most appropriate
placement of the outfall, to protect insurcam water quality,
._public health., and other beneficial uses. Based on receiving
·water and effluent characteristics, the Oeparonent shall
define a mixing zone in the immediate area ofa waste water
discharge to:

(A) Be as small as feasible;
(B) Avoid overlap with any other mixing zones to the

extent possible and be less than the total stream width as
necessary to allow passage of fish and other aquatic organ
isms;

(C) Minimize adverse effects on the indigenous biolog
ical community especially when species are present that
warrant special protection for their economic importance.
tribal significance, ecological uniqueness, orforothersimilar
reasons as determined by the Department;

(D) Not threaten public health;
(E) Minimize adverse effects on other designated bene

ficial uses outside the mixing zone.
(d) The Department may request the applicant of a

permitted discharge for which a mixing zone is required. to
submit all information necessary to define a mixing zone.
such as:

(A) Type ofoperation to be conducted;
(B) Characteristics ofeffluent flow races and composi

ion;
(C) Characteristics oflow flows ofreceiving waters:
(D) Description ofpotential environmental effects:
(E) Proposed design for outfall structures.
(e) The Department may, as necessary, require mixing

zonemonitoring studies and/orbioassays to beconducted to
evaluatewaterquality orbiological status within and outside
themixing zone boundary.

(f) The Department may change mixing zone limits or
require the relocation ofan outfall if it determines that the
water quality within the mixing zone adversely affects any
existing beneficial tises in the receivingwaters.

(5)Testing methods: The analytical testing methods for
determining compliance with the water quality standards
contained in this ruleshall be in accordance with the most
recent edition ofStandard Methods for the Examination of
Water and Waste Water published jointly by the American
PublicHealthAssociation,AmericanWater WorksAssocia
tion, and Water Pollution Control Federation, unless the
Department has published an applicable susperseding
method, in whichcase testing shall be in accordancewith the
superseding method; provided, however, that testing in
accordance with an alternative method shall comply with
this rule ifthe Department has published the method or bas
approved the method in writing.

[Publicati ons: The publication(s) referred toor incorporated by reference
inthis rule ire available from tbeoffice ofhe Department of Environmena!
Quality.]

SatAnth:ORS Ch. 468 ": .
HI: DEQ I28, ( & ef 1-21-77: DEQ 1-1980, £ & e£ 1-9-30: DEQ

I&-1987, £ kef. 9-4-87

Minimum Design Criteria for Treatment and Control of
Wastes

340-41-215 Subject to the implementation program set
forth in rule 34041-120, 'prior to discharge of any wastes
from any new ormodified facility co any waters ofthe North
Coast - Lower Columbia River Basin. such wastes shall be
treated and controlled in facilities designed in accordance
with the following minimum criteria (In designing treaonent
facilities, average conditions and a normal range of vari
ability are generally used in establishing design criteria. A
facility once completed and placed in operation should
operate at or near the design limit most of the time but may

(November, 1987)9- Div. 41
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operate below the design criteria Limit at times due to
variables which are unpredictable or uncontrollable. This is
particularly true forbiologicaJ treatment facilities. The actuaJ
operating limits are intended to be established by permit
pursuant to ORS 468.740 and recognize that the actual
performance level may at times be less than the design
criteria.):

(I) Sewagewastes:
(a) During periods of low stream flows (approximately

May I to October 31): Treatment resulting in monthly
average effluent concentrations not to exceed 20 mg/l of
BOD and 20 mg/l ofSS or equivalent control

(b) During the period of high stream flows (approx
imately November I to April 30) and for direct ocean
discharges: A minimum of secondary treatment or equiv
alent control and unless otherwise specifically authorized by
theDepartment. operation ofall wastetreatment and control
facilities at maximum practicable efficiency and effective
ness so as to minimize waste discharges to public waters.

(c) Effluent BOD concentrations in mg/l, divided by the
dilution factor (ratio of receiving stream flow to effluent
flow) shall not exceed one (1) unless otherwise approved by
the EQC.

(d) Sewage wastes shall be disinfected, after treatment,
equivalent to thorough mixing with sufficient chlorine to
provide a residual of at least I part per million after 60
minutes ofcontact timeunless otherwise specifically author
ized by permit.

(e) Positive protection shall be provided to prevent
bypassing · raw or inadequately treated sewage to public
waters unless otherwise approved by the Department where
elimination ofinflowand infiltrationwould be necessary but
not presently practicable.

(D)More stringent waste treatment ap.d control require
ments may be imposed where special conditions may
require.

(2) Industrial wastes:
(a) After maximum practicable inplant control, a mini

mum of secondary treatment or equivalent control (reduc
tion ofsuspended solids and organic material where present
in significant quantities, effective disinfection where bac
terialorganisms ofpublichealth significanceare present, and
control oftoxic or other deleterious substances).

(b) Specific industrial waste treatment requirements
shall be determined on an individual basis in accordance
with the provisions of this plan, "applicable federal require
ments, and the following:

(A) The uses which are or may likely be made of the
receiving stream;

(B) The size and nature offlow ofthe receiving stream;
(C)Thequantity and quality ofwastes to be treated; and
(D) The presence or absence of other sources ofpollu

tion on the same watershed. ,
(c) Where industrial, commercial, or agricultural

effluents contain significant quantities of potentially toxic
elements, treatment requirements shall be determined utiliz
ing appropriate bioassays.

(d) Industrial cooling waters containing significant heat
loads shall be subjected to offsream cooling or heat recovery
prior to discharge to public waters.

(e) Positive protection shall be provided to prevent
bypassing ofraw or inadequately treated industrial wastes to
any publicwaters.

(November, 1987)

(f) Facilities shall be provided to prevent and contain
spills of potentially toxic or hazardous materials and a
positive program for containment and cleanup ofsuch spills
should they occur shall be developed and maintained.

Sut Auth.:ORSCh. 468
His:DEQ 128. L &e£ 1-21-77

Mid Coast Basin

Beneficial WaterUses to be Protected
340-41-242 Water quality in the Mid Coast Basin (see

Figures l and 3) shall be managed to protect the recognized
beneficial uses as indicated in Table 2.

SatAuth.:ORSCh. 468
HLs:DEQ 128, i& ef. 1-21-77; DEQ 9-1985,£. & ef. 8-6-85

WaterQuality Standards Not to beExceeded (To be adopted
pursuant to ORS 468.735 and enforceable pursuant to ORS
468.720, 468.990, and 468.992.)

340-41-245 (I) Notwithstanding thewater quality stan
dards contained below, the highest and best practicable
treatment and/orcontrol ofwastes, activities, and flows shall
in everycase be provided so as to maintain dissolved oxygen
and overall water quality at the highest possible levels and
water temperatures, coliform bacteria concentrations, dis
solved chemical substances, toxic materials, radioactivity,
turbidities, color, odor, and other deleterious factors at the
lowest possible levels.

(2) No wastes shall be discharged and no activities shall
be conducted which either alone or in combination with
otherwastesoractivitieswillcauseviolation ofthe following
standards in the waters ofthe Mid Coast Basin:

(a) Dissolved oxygen (DO): ·
(A) Fresh waters: DO concentrations shall not be less

than 90percent ofsaturation at the seasonal low, or less than
95 percent ofsaturation in spawning areas during spawning,
incubation, hatching, and fry stages ofsalmonid fishes.

(B) Marine and estuarine waters (outside of zones of
upwelled marine waters naturally deficient in DO): DO
concentrations shall not be less than 6 mg/l for estuarine·
waters, or less than saturation concentrations for marine
waters.

(b) Temperature:
(A) Fresh waters: No measurable increases shall be

allowed outside of the assigned mixing zone, as measured
relative to a control point immediately upstream from a
dischargewhen stream temperatures are 64" F. orgreater; or
more than 0.5' F. increase due to a single-source discharge
when receiving water temperatures are 63.5' F or less; or
more than 2' F. increase due to all sources combined when
stream temperatures are 62" F. or less, except for specifically
limited duration activities which may be authorizedy DEQ
under such conditions as DEQ and the Department ofFish
andWildlife may prescribe and which are necessary to
accommodate legitimate uses or activities where tem
peratures in excess ofthis standard are unavoidable and all
practical preventive techniques have been applied to mini
mize temperature rises. The Director shall hold a· public
bearing when a request for an exception to the temperature
standard for a planned activity or discharge will in all
probability adversely affect the beneficial uses.

OREGONADMINISTRATIVERULES
CHAPTER 340_DIVISION 41 DEPARTMENT OF ENVIRONMENTAL QUALITY
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POLICIES AND GUIDELINES GENERALLY APPLICABLE TO AIL BASINS

340-41-026
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OREGON ADMINISTRATIVE RULES 340-41-026
(As Amended 6/2/89)

The underlined portions of text represent proposed additions made
to the rules.

The [bracketed] portions of text represent proposed deletions made
to the rules .

NOTE:

340-41-026 (As Amended June 2, 1989)
PM\H3578

(1) (a) Existing high quality waters which exceed those levels necessary
to support propagation of fish, shellfish, and wildlife and
recreation in and on the water shall be maintained and protected
unless the Environmental Quality Commission chooses, after full
satisfaction of the intergovernmental coordination and public
participation provisions of the continuing planning process, tco
lower water quality for necessary and justifiable economic or
social development. The Director or his designee may allow lower
water quality on a short-term basis in order to respond to
emergencies or to otherwise protect public health and welfare. In
no event, however, may degradation of water quality interfere with
or become injurious to the beneficial uses of water within surface
waters of the following areas:

(A) National Parks;
(B) National Wild and Scenic Rivers;
(C) Nacional Wildlife Refuges;
(D) Stace Parks.

(b) Point source discharges shall follow policies and guidelines (2),
(6) [(3)], and (S) F(+}], and nonpoint source activities shall
fol1ow guidelines (6). (Z). (8), (9), and (10). FS};-6);-T,
(8};-and-(9)-]

(2) In order co maintain the quality of waters in the State of Oregon, it
is the general policy of the EQC to require that growth and development
be accommodated by increased efficiency and effectiveness of waste
treatment and control such that measurable future discharged waste
loads from existing sources do not exceed presently allowed discharged

.loads exceptasprovidedin_section), [unless-otherwise
specifically-approved-by-he -EQG-]

ill The Commission or Director may grant exceptions to sections (2) and (5)
and approvals to section (4) for major dischar.gers and ocher
dischargers, respectively. Major dischargers include those industrial
and domestic sources that are classified as major sources for permit
fee purposes in OAR 340-45-075(2),

I



a) Ina]lovingnez or increased discharged loads, the Comissionor
Director shall make the following findings:

(} The neg or increased discharged]oadyouldnotc cause acer
quality standards to be violated;

ill The new or increased discharged load would not threaten or
impair any recognized beneficial uses;

(C) The new or increased discharged load shall not be granted if
the receiving streamis classifiedas beinguacer quality
limited unless the pollutant parameters associated with the
proposed discharge are unrelated either directly or
indirectly to the parameter(s) causing the receiving stream
t be ater quality limited; and

ill The activity, expansion, or growth necessitating a new or
increased discharge load is consistent with the acknowledged
local land use plans as evidenced by a statement of land use
compatibility from the appropriate local planning agency.

ill Oregon's water quality management policies and programs recognize
that Oregon's water bodies have a finite capacity to assimilate
waste. The strategy that has been followed in stream management
has hastened the development and application of treatment
technology that would not have otherwise occurred. As a result,
some waters in Oregon have assimilative capacity above that which
would exist if only the minimum level of waste treatment was
achieved, This unused assimilative capacity is an exceedingly
valuable resource that enhances in-stream values specifically. and
environmental quality generally. Allocation of any unused
assimilative capacity should be based on explicit criteria. In
addition to the conditions in subsection (a) of this section, the
Commission or Director shall consider the following;

ill Environmental Effects Criteria.

I
I
I
I

••
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340-41-026
PM\H3578

(As Amended June 2, 1989) Page 2

(i) Adverse Out-of-Stream Effects, There may be
instances where the nondischarge or limited discharge
alternatives may cause greater adverse environmental
effects than the increased discharge alternative. An
example may be the potential degradation of
grormdwater from land application of wastes.

(ii) Instream Effects, Total stream loading may be reduced
through elimination or reduction of other source
discharges or through a reduction in seasonal
discharge. Asource thatreplaces other sources,
accepts additional waste from less efficient
treatment units or systems, or reduces discharge
loadings during periods of low stream flow may be
permitted an increased discharge load year-round or
during seasons of high flow, as appropriate.



(iii) Beneficial Effects. Land application, upland wetlands
application, or other non-discharge alternatives for
appropriately treated wastewater may replenish
groundwater levels and increase streamflov and
assimilative capacity during otherwise low streamflow
periods,

ill Economic Effects Criteria. Yhen assimilative capacity exists
in a stream, and when it is judged that increased loadings
vill not have significantly greater adverse environmental
effects than other alternatives to increased discharge, the
economic effect of increased loading villbe considered,
Economic effects will be of two general types:

(i) value of Assimilative Capacity. The assimilative
capacity of Oregon's streams are finite, but the
potential uses of this capacity are virtually
unlimited. Thus it is important that priority be
given to those beneficial uses that promise the
greatest return (beneficial use) relative to the
unused assimilative capacity that might be utilized.
In-stream uses that will benefit from reserve
assimilative capacity, as well as potential future
beneficial use, will be weighed against the economic
benefit associated with increased loading,

_(ii) CostofTreatment Technology. The cost of improved
treatment technology. nondischarge and limited
discharge alternatives shall be evaluated.

ill ff3}1 For any new waste sources, alternatives which utilize reuse or
disposal with no discharge to public waters shall be given highest
priority for use wherever practicable. New source discharges may be
approved subject to the criteria in Section 3 of this rule. fby-ehe
Department-if -no -measurable -adverse-inpact-on-water-quality-or
benefieial-uses-will-oecur---Signifieane-or-large-new-sources -aust-be
approved -by -he -Environmental -Quality -Gonission]

ill ff4}] No discharges of wastes to lakes or reservoirs shall be allowed
except as providedinSection3, [vihou-speeifie-approval-of-he
£QG.-]

ill (5) Log handling in public waters shall conform to current EQC
policies and guidelines.

ill ff6}] Sand and gravel removal operations shall be conducted pursuant to
a permit from the Division of State Lands and separated from the active
flowing stream by a water-tight berm wherever physically practicable.
Recirculation and reuse of process water shall be required wherever
practicable. Discharges, when allowed, or seepage or leakage losses co
public waters shall not cause a violation of water quality standards or
adversely affect legitimate beneficial uses.

340-41-026 (As Amended June 2, 1989)
PM\H3578

Page 3



340-41-026 (As Amended June 2, 1989)
PM\H3578

Page 4

() [&?}] Logging and forest management activities shall be conducted in
accordance with the Oregon Forest Practices Act so as co minimize
adverse effects on water quality.

(9) F8)] Road building and maintenance activities shall be conducced in a
manner so as to keep waste materials out of public waters and minimize
erosion of cut banks, fills, and road surfaces.

(10) F9 In order to improve controls over nonpoint sources of
pollution, federal, state, and local resource management agencies will
be encouraged and assisted to coordinate planning and implementation of
programs to regulate or control runoff, erosion, turbidity, stream
temperature, stream flow, and the withdrawal and use of irrigation
water on a basin-wide approach so as to protect the quality and
beneficial uses of water and related resources. Such programs may
include, but not be limited to, the following:

(a) Development of projects for storage and release of suitable
quality waters to augment low stream flow.

(b) Urban runoff control to reduce erosion.

(c) Possible modification of irrigation practices to reduce or
minimize adverse impacts from irrigation return flows.

(d) Stream bank erosion reduction projects.
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PACIFIC SLOPE BASINS IN OREGON

NEHALEM RIVER DASIN

14301000 Nel!ALeH RlVER Nu.R FOSS, OR--Cont:inucd

HATER-QUALITY RECORDS

PERIOD OF IU:CORD.-- Water years 19?5 to current year.

PERIOD OF DAILY R&CORD.-
SPECIFIC CONDUCTANCE: August 1980 co September 1981.
WATER TEMPERJITORE: December 1974 to Septelnl>er 1981.

REMARKS.--Some samples vere analyzed by different methods and may have data with different levels of detection.

ATER QUALITY DATA, WATER YEM OCTOBER 1990 TO SEPTEMBER 1991

K- Results based on colony count outside acceptable range (non-ideal colony count).
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Reference: Water Resources Data Oregon Water Year 1991,
US Geological Survey, 1991.
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NEHALEM RIVER BASIN

14301000 NEHALEM RIVER NEAR FOSS, OR
(National stream q,,ality accounting network ,tacion)

"42'15, 1on, 12345'15°. in N 1/4 sec.35, T.3 M., R.9 H., Tillamook County, Hydrologtc Un!t
LocrON.--Lat 6" ,' o; f upstream from cook creek, 2.2 m! northeait ot Foss, anda m!le 13.5.17100202, on r qlt an • • •

DRAI NAGE AREA.--667 ml'.
WAT£R-DISCHAJ\GE RECORDS

PERIOD or RECORD.---Oc:tobcr 1939 to current year.
GAGE.--hater-stage recorder. Datum of gage ia 32.60 ft above National Geodct:ic Vertical Dal:wn o( 1929 (State

Highway Dcparuncnt bench mark). Prior to Nov. 11, 1939, nonrccarding gage.

I
I
.I

330

REMARKS.--Records good except for estimated daily discharges, which are fair.
diversions for irrigation and domestic use upstream fro station,

AVERAGE DISCHARGE.--52 years, 2,670 ft'/s, 54.36 in/yr, 1,934,000 acre-ft/yr.

llo regulation. Several small

EXTREMES FOR PERIOD_ OF RECORD.--Max!mum discharge, 53,400 'ts Jan. 9, 1990, gage height, 25.07 tt: minimum
discharge, 34 t'ts Aug. 29-31, 1967.

EXTREMES FOR CURRENT YEAR.--Peak discharge greater than base discharge of 19,000 t'ts and m.o.x.1.mum (•J:

D!scbarge Gage hclqht Discharge Gage height .,
Date Time ttt /s) (ft) Date Time tt /s) (Cc)

Apr. 0930 ·34,300 ·19.17 No other peak greeter than base discharge.

Hlnlmum dbchargc, 73 t'rs oct. 1, Sept. 25, 26. N
DISCHARGE, CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1990 10 SEl'TEHBER 1991

DAILY HEAN VALUES

DAY OCT NOV DEC JAN FEB HAR APR HAY JUN JUL AUG SEP

I1 7 1820 7840 2220 H50 1920 1330 1320 1010 558 220 220
2 85 1420 8510 2070 4190 2970 1300 1240 930 530 214 223
3 144 1220 1690 1920 5760 5310 2290 1150 869 501 210 200
4 223 1340 9300 1780 8100 7810 14800 1080 825 471 206 180
5 297 1370 9300 1640 9110 8010 31000 1020 789 449 202 162

6 264 1380 1700 1520 8330 6780 24800 981 759 432 202 145 I7 232 1350 6020 2330 6360 5650 18000 1070 747 422 202 133
8 208 l490 4820 3420 4950 4770 10600 1460 729 406 198 126
9 184 1580 4060 4030 4010 4180 10300 1490 693 395 195 122

10 166 1860 3530 5070 3320 3810 9860 1440 663 392 194 118

11 153 1870 3340 1530 2910 3610 8620 1350 635 380 188 114
12 164 1590 3110 14100 3280 5120 1150 1210 625 366 179 113
13 192 3450 2990 13300 5010 5410 5180 1200 643 356 111 120
14 230 4970 2110 10200 4870 4820 4730 1140 648 3S0 169 115
15 469 4380 2510 12300 4260 4180 3970 1080 625 342 164 111

16 574 3480 2370 10300 3150 3640 3370 1000 691 345 157 108
17 494 2880 2320 7830 3340 3180 2890 1120 727 341 152 104
18 616 2380 3160 6060 3000 2780 2530 1290 663 342 149 101
19 662 2010 3160 4800 3500 2490 2260 1320 624 333 145 98
20 534 2180 2920 3900 8090 2210 2030 1280 63S 320 140 93

21 1300 2840 2550 3240 7780 2240 1830 1200 811 308 135 88
22 1830 4790 2260 2720 6030 2170 1640 1110 963 295 U9 84
23 1280 5690 c2100 2360 4130 2030 1520 1020 819 204 124 Bl
24 836 10800 e1920 2080 3860 1960 1620 912 791 286 123 11
25 655 15100 e1750 1850 3210 1930 1630 1050 7.18 288 121 75

26 641 9860 1160 1640 2710 1890 1550 1080 695 285 120 73
27 574 7460 2200 1460 2350 1800 1670 1020 662 272 122 75
28 772 5910 2630 1350 2080 1690 1670 962 637 265 142 7
29 1100 5600 2500 1260 1580 1550 938 607 256 204 0
30 2320 6450 2160 1170 1470 1430 1070 580 242 225 18
31 2150 2080 1260 1390 1090 230 218

TOTAL 19425 110580 121450 136710 131000 100920 183720 35813 21953 11048 5320 3495
MEAN 621 3953 3918 4410 4679 3514 6124 115S 732 356 172 116
MAX 2320 15100 9300 14100 9170 8010 31000 1490 1010 558 225 223
HIN 16 1220 1150 1110 1450 1390 1300 938 580 230 120 i3
AC-FT 38530 235200 240900 211200 259800 216000 364400 71040 43540 21910 10550 6930
CFSM .94 5.93 5.87 6.61 1.01 5.21 9.18 1.73 1.10 .53 .26 .17
IN. 1.08 6.61 6.77 1.62 7.31 6.01 10.25 2.00 1.22 •62 .30 .19

e Estimated

STATISTICS OF HONTHLY HEAN DATA FOR HATER YEARS 1940 - l.9.91, BY HATER YEAR (Y)

MEAN 806 3707 6070 6210 5826 4356 2698 1240 605 271 148 213
MAX 2948 92S6 11390 12450 12490 8696 6124 3028 1591 747 314 en
(HY) 1948 1974 1956 1911 1949 1956 1991 1948 1968 1983 1968 1959
HIN 69.9 197 599 596 1066 1S18 1149 520 284 137 62.5 63.6
(HY) 1953 1953 1977 1977 1977 1941 1941 1989 1989 1967 1967 1961

SUMMARY STATISTICS FOR 1990 CALENDAR 'tE:IIR FOR 1991 HATER YEAR Wl\TE:R YEARS 1940  1991

ANNUAL TOTAL 1014561 897434
ANNUAL MEAN 2944 2459 2670
HIGHEST ANNUAL HE/IN 4235 1914
LOWEST ANNUAL HEAN 1063 1977
HIGHEST DAIL'l HEAN 42400 Jan 9 31000 Apr s 42400 Jan 9 1990
LOWEST DAILY H£11N i3 Sop 29 73 Sop 26 36 Aug 29 1961
ANNUAL SEVEN-DAY MINIMCJK 75 Sop 25 ii Sop 24 38 Aug 26 1967
ANNUAL RUNOFF (AC-FT) 2131000 1180000 1934000
ANNUAL RUNOFF (CFSMI 4.41 3.69 4.00
ANNUAL RUNOFF (INCHES) 59.93 SO.OS 54.39
10 PERCENT EXCEEDS 7690 6180 7260
SO PERCENT EXCEEDS 1110 1330 1130
90 PERCENT EXCEEDS 125 145 128

Reference:
Geological

Water Resources
Survey, 1 9 91 •

Data Oregon wa.ter Year 1991 r us
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Filenaee: 1307H03.WKI
First: N. TILLAKOOK COUNTY
Second: REGIONAL WATER STUDY
Third: 2050 - HYDRAULIC KODEL USIN6 EXISTIN6 PIPES
Fourth: TRANSKISSION NAINS W/ I N6D FRON JETTY CREEK

PIPE TABLE
: <--------------------- Input -------------------->< ---------- Output -----------><-Input-}

Pipe UpNode DnNode Length Diameter Roughness Flow Velocity HeadLoss Status
It in US igd ft/sec ft Open

101 I 2 13000.00 16.00 150.00 2.582 2.86 18.44
102 2 3 1000.00 16.00 150.00 2.489 2.76 1.33
103 3 4 5000.00 16.00 150.00 2.480 2.75 6.58
104 4 e 9000,00 12.00 150.00 1,417 2,79 17.06..,

t 105 5 6 5000.00 8.00 150.00 0.907 4.02 29.90
106 4 7 4000.00 10.00 1S0.00 1,063 3.02 10.82
107 7 8 18000.00 10.00 150.00 0.785 2.23 27.80
108 8 9 6000. 00 8.00 150,00 0.774 3.43 26.74

t NODE TABLE
: <---------- Input---------><----- Output ---><--- Optional ---><-Input-}

ti
tlode Elevation Deand Pressure HBL XCoord YCoord Status

ft US «gd psi ft ON
1 350.00 0.00 3S0.00
2 27.00 0.0925 131.85 331.56

41 3 28.00 0.0091 130.84 330.24
4 20.00 131,45 323.65
5 20.00 0.5100 124.07 306.59
6 45.00 0.9071 100.30 276.69
7 18.00 0.2777 127.63 312,83
8 23.00 0. 0113 113,43 285.03
9 55.00 o. 7740 88.00 258.29

2.58
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Filenase:
First:
Second:
Third:
Fourth:

130702.KI
N. TILLANOOK COUNTY
REGIOtlAL WATER STUDY
2050 - HYDRAULIC KODEL USING EXISTING PIPES
TRANSMISSION HAINS

PIPE TABLE
: (---------------------Input------------------><---------- Output ----------><-Input-> :

Pipe UpHode OnNode Length Diameter Roughness Flow Velocity HeadLoss Status
ft in US gd ft/sec ft Open

101 1 2 13000.00 16.00 150.00 3.582 3.97 33,80
102 2 3 1000.00 16.00 150.00 3.483 3.87 2.48
103 3 4 5000.00 16.00 150,00 3.480 3.86 12.33
104 4 5 9000.00 12.00 150.00 1.417 2.79 17.06
105 5 6 5000.00 8.00 150.00 0.907 4.02 29.90
106 4 7 4000.00 12.00 150.00 2.063 4.06 15.20
107 7 8 18000.00 12.00 150.00 l. 785 3.52 52.34
108 8 9 6000.00 12.00 150.00 1.774 3.50 17.24

OE TABLE
: <----------Input---------><----- Output----><--- Optional ---><-Input-)

Node Elevation Deand Pressure HGL XCoord YCoord Status
ft US gd psi ft ON

350.00 0.00 350.00
2 27.00 o. 0925 125.19 316.20
3 28.00 0.0091 123.69 313. 72
4 20.00 121.81 301.39
5 20.00 0.5100 114.43 284.33
6 45.00 0.9071 90.66 254.43
7 18.00 0.2777 116.10 286.19
B 23.00 0. 0113 91.27 233.84
9 55.00 l.7740 69.96 216,60

3.58
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(503731-4381
FAX (5031731-4077

onvoice (503) 731-1031 n
1 March 10, 1993

All Certified Laboratories
DEPARTMENT OF

HUMAN

RESOURCES"

Clarification Of New Monitoring andReporting Issues
HEALTH DIVISION

. ' .....

Barbara Roberts
Gowmor

. : ! ' ..,

800 NE Oregon Street II 21
Portland, OR 97232
(503) 731-1-030 Emergency
(503) 252-7978 TDD
Emergency

Compositing
Compositing is now recommended only for Volatile Organic Chemicals. It is
not technically feasible to compositeSynthetic Organic And Inorganic
chemical samples. Systems have the option to have samples composited if
they wish.The Drinking Water Section does not recommend compositing
samples.

Please make sure everyone involved in DrinkingWater sampling and f
analysis reads this letter. It isintended toclarify questions and concerns we Tt·• -· ~~
have been hearing·.from you on thenew rules and ·repo1:W1g requirements: It· , •·, . t
summarizes our current understanding of the federal rules andprovides · · · ·.►. ... · ·
interpretation on some issues. Not all questions have an easy answer and
sometimes even we can not find the definitive answer. Please understand we : •·
will try to get.an answer to a spe,OifiQ•:questi6n,.but4.tmay',•ta.k~ •time·an& ··· ·'
patience on-yourpart. Issues on labmethodsshould beaddressed to Dr,·
Ronning at thePublic Health Lab at229-5505. ..± 'a..• ..

Nitrate
All systems are required to begin Nitrate sampling this year. Community
and nontransient noncommunity systems using surface water sources must
sample quarterly, all other systems must sample annually. , · .. ·. • ·

Dioxin . .,as: ·•: ·.
Mostsystems in the state have'beengivena'waiverfromhgvingto doDioxin
testing.·The Drinking WaterSection'willnotify-those'systems'thatareat
risk and only those few will be required to do Dioxin. , ,:·: 'i ·t -'.. .. · · ·

Asbestos
Only those systems who are in the targeted-areas need to test-for Asbestos
at source ·unless they have-a-waiver:+,_.. · .. · · :.:.•.·c·: · 1~-~-. • ; •. · •· •• ·, ; : ••: •. ·: •

Testing ofAsbestos at the ·custrilnition·.,sy~tem 1b·e.caus.e 'of·Asbestos-'-Oement · ·' ··
pipe will be required of community and·nontransientsystemsunless?they
h • •- ._ ,:., ~ •• \ ' ••,-••• ·•• • t • • • •~• I ' , :. •t •" •'ave awaiver. -.. • ..- ·: ·.• '.1 ·v. ··:;·:'·· ';'!e. ·r
Target areas are: SW Oregon - any system west of the Willamette meridian
(RIE) and south of township 26 ('1'26S); NE Oregon - any system south.of .
township 6 (T6S) and north of township 17 (Tl7S), east of Grant/W)ieei.er·:·:· · .
county line;'andwestofthe ·SnakeRiver:" .'us ++5: \.....:::j"c...± ·

... . '. . . .. .. ' : . ._. . .. . . . ;..- .
1111

s..
ts..

•
41
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New Form
We request you use the attached forms to submit new SOC, VOC and Inorganic test results.
Our data entry system is geared to accepting data in the order on the forms. The new data
is required by EPA. ·
You may modify the form to meet your own requirements but we ask that all the sample
collection and system data be at the head of the form and that the chemicals be listed
exactly as the are.

Reporting Form

Confused Systems!{sc.. • . A ;; : .' ·",>a .
Systems that don't have a clue and seem lost should call their local county.health
department or the Drinking Water program. A mistake made early on can have serious
repercussions later.

Nontransient Noncommunity
These systems are nowona regular monitoring cycle-for inorganic and organic chemicals.
They are not required to sample for Antimony, Beryllium, Cyanide, Nickel, and Thallium
until January 1996. They must sample for the remaining inorganic according to their
population and schedule during 1993-95. ·
They do not need to test for unregulated VOCs.
They do not need to:testfor unregulated SOCs if they askedfor a waiver. We encourage
them to do the unregulated SOCsnow.since the cost is not that muchmore and it may
reduce future sampling. :r·~fr'• .. : · · .. , , .

Noncommunity Systems
Noncommunity systems do not need to repeat the inorganic if they have already done one in
the past and reported it. Systems that have not done an inorganic, new systems, and
systems with new sourcesmustdoa complete inorganic -analysis.
All noncommunitysystems mustdoayearlyNitrate. .G
Nitrite must be sampled before December, 1995 and we recommend they do it with the first
Nitrate test. . , . : ,... .- : . :· · · · ..·. ·

°

Composite samples that have a detection need to have a complete analysis performed for
each source in the composite. The rationale is that compositing may have diluted other
contaminants below the detection level.

Waivers
If a system does not present a waiver document from the Drinking Water Section (see
attached) they must test for everything except for Dioxin. Waivers only reduce future
monitoring they do not eliminate monitoring. Basically all community systems are required
to do a complete analysis of all chemicals for their first sample.

Small Systems under 3,300
Community systems under 3,300 population and Nontransient Noncommunity systems need
only take one sample for SOCs, VOCs, and unregulated SOCs and VOCs. This sample must
be collected before October -1st, 1993.



uple Composition
e need information on Sample Composition completed on the report forms so we can

accurately report the results to EPA.
he choices are:

Raw/TreatedRaw is just that raw water without any treatment, no
chlorination, no softening, no treatment of any kind. Everything else is
treated.

Source/DistributionSource is collected from any point between the
well/intake and the first user. Distribution is collected from the first user
onward.

Single/CombinedSingle is a sample from only one source. Combined
would be a sample after two or more sources are blended or mixed.

A sample cannot be raw and treated, nor single and combined. They can be
raw/source/combined, or treated/distribution/single, etc.

"Sampled at" must be filled in and descriptive of exactly where the sample was
collected. This is extremely important if the sample is and Entry Point sample.
An Entry Point sample is a sample taken after treatmer: or combining ofsources.

Please make sure that the sampler provides this information. Lab reportswithout
this information will be returnedto have it added. This is very important to the
DrinkingWater Program, EPA and for the system.

Detection Limits
Contaminants that were not analyzed to the method detection limit should be
marked/notated/asterixed on the form. An example would be Adipates that on this
day were analyzed to a .005 mg/llevel instead of the required .0006 mg/1. The
Adipate result would be marked in some method to alert the reader.

Detection limits for Lead and Copper are set by CFR 136 appendix B. A copy is
attached. The detection limit is variable according to your equipment and method
used. We do not have specific limits for each method at this time.

Patrick Meyer, MPH
Monitoring and Compliance
Drinking Water Section

- '"'™--- -



INTI1AL SOCWAIVER
MONITORING REQUIREMENTS

.WAIVER APPLICATION
SUMMARY

.. .
GENERAL INFORMATION

· SYSTEM NAME: ....
ADDRESS:· -·

CITY, STAIB, ZIP:
... ,, ,I... ,. ,,

:SAMPUNG..POINTIDENTIFICATIO~i~- :.·: 
• • • • • I •• • • •• l •

SAMPLING POINTLOCATION: "Egg;;iE
SOURCES) REPRESENTED:" ".:EiC;z;;St ·
; . I . . -·- ·-······· • _,. • --- .... • ....- ••• ...., ••,-.•.& ....·:;_ __::!

' -,- USEWAIVERAPPLICATION SUBMITTALCHECKLIST.,

TOPOGRAPHIC MAP(S) WITH LOCATOR LEGEND:

WF-I FORM(RINEHOLD/WITT SUMMARY, COUNTY): · .:'l•L,_:r

APPLICATION RECEIVED: ·:'' a !>· ,.

··"•' .r, .... ,._,

DATE:

.7t.·:..'.·- '
:·.~=--==::.::~ _:_ ~:- ....: . _.. ., .. ·,: .-:-..-- --

..DATE:--
1.

REGISIBRED.GEOLOGIST:

REVIEWED BY:

COMPLETE WF-.7 FORM SUBMITTED :--
, ,,,_ ' • • I • • -• • •- -•---• • •• -

. 'f i I 4 ; \ ~

SUBMITIED BY:.. . . .



coMivIBNTS:

.. r

,.

socWAIVERS
BASED ONWAIVER EVALUATION

. YEAR 199

Y/N CONTAMINANT CODE QT- QT QT QT
(USED) 1 2 3 .4

2,4-D 2105

2,4,5-TP(Sll,VEX) 2110 .......

3':-HYDROXYCARBOFURAN 2066 . ·... -- .
.. DI(2-ETHHEX)ADIPATE 2035 .. ·'

-· ' . .
al ...,, .•• -·-Al.ACilli)R 2051

ALI) ... . . .. r '.- 3. ...............: . -
ICARB ·-2047..  ·=~ =s::. :3. .. . ~... ...:.., .

:° ......._ .~· ......,,· . . ... ' . .. -.,.. d "; •' .., '
AI.DICARB SUIFOXIDE 2043 ,. ... ..

• ---·- .

ALDICARB SUlFONE 2044
. .i , .

ALDRIN .. 2356 ..
. .. 4 i ! -._.; -· , .,:

AlRAZINE - 2050 ' . ...,. ..  ...
. . .. .. -

° i. -·.,..:.1
BENZQ(A)l?YRENE 2306 .•. -. ............. .... ... . . :, ., _,..: :- ..
Ba.C.:-g(LINDANE)' .: 2010 et

___.....___ ... ~ .... -·... ...,,. ·-· ·---··· ....... -- . ......~-· ....
. r :' : ·<t+·,

BUTACHLOR" + :.-±. --2076  .". y. ..,...,. ,.,. ... ':."",\.'

.. .. - . - ·• :..CARBOFlJRAN,•:· , .. 2046 ' · .4 . ·-.. .. • > to» ..--·-·· ., ...
... . .

CARBARYL 2021
s"·.,:"":2 CHLORDANE •2959 :"

,. ... ,

# ·
DALAPON

.. .. . '• - .. a.,·, • .. ~ 2031 •' ..

DIBROMOCHLOROPROPANE 2931

DICAMBA 2440

DJELDRIN 2070

DINOSEB 2041

. I



Y/N CONI'AMINANI'
(USED)

DIOXIN(2,3,7,8-TCDD)
DIQUAT

ENDOlHAll

ENDRIN

E1HYLENEDIBROMIDE

O,
\.'\
'

CODE QT- QT QT QT
1 2 3 4

2063

2032

2033

2005 :

:

GLYPHOSA'IE .. , --2034

HEPTACHLOR ..

. . '••

• 7 ·'.. •\ ·1...... • .....

·- __.,.....--- ·-.. : ';
',+

;'i. +'.0°~ _._,.. - _;!.__,_ - ···-···

.. -
2045

r ....
2022···. . . ;

.... ···r •.
'2326 .':,

'·4 
2040 ;.1

_. --•.. - •, ~,,. .,,_.-- -••- .., -.,-.,£ '"

2383i •
. . ~t . ' . ·· 1

20T:/':.--.)J '

HEXACHLOROBENZENE .

-, ...... .. .
tr

PICLORAM ·

METRIBUZIN I ••

METOLAcHLoR

HEPTACHLOREPOXIDE

' PENTACHLOROPHENOL

.. HEXACHLOROCYCL(). .
..PENTADIENE·; ·--.. -· .

,· .
.. . ·• ' . .. . _, .i.:.::

METHOMYL;

·"-'Di(2-ETHHEX)PHTHALATE

- ....... .
s PROPACHLOR .

..
SIMAZINE 2037

; TOXAPHENE 2020-~•~ . ...

tlome\fs\putnam\waivdata.sum 11-4-92 • W= WAIVED,G= GRANDFATHEREI
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For 199

PWS Id: 41

.,:,·- ·--·· ..

, , ' es ••i

Yearly 1/3Yrs 1/9 Yrs

, ..
'II .._ • - •

Ortly

1040:,'

1015

1010

1035

1055

1045%

1025

1005

1075

1094.

1094

1024 "

1074

Code

Inorganic Waivers and Grandfathering

BERYLLIUM

FLUORIDE

Contaminant

CHROMIUM
CADMIUM

BARIUM

CYANIDE

ASBESTOS: AC PIPE

:MERCURY

ARSENIC

ASBESTOS: SOURCE

Source: Surface Ground Sample Point

ANTIMONY

System:

NICKEL..
NITRATE..
NITRITE- ...
SELENIUM

n

SODIDM
SULFATE

TIIALLIUM

Reviewed by: "
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I Organic Chemical Detection Limits I
Contaminant Code DLme/l

Synthetics
2,4-D 2105 .0001
2,4,5-TP Silvex 2110 .0002
Adipates 2035 .0006
Alachlor (Lasso) 2051 .0002
Atrazine 2050 .0001
Benzo(A)Pyrene 2306 .00002
BHC-gamma (Lindane) 2010 .00002
Carbofuran 2046 .0009
Chlordane 2959 .0002
Dalapon 2031 .001
Dibromochloropropane 2931 .00002
Dinoseb 2041 .0002
Dioxin 2063 5x10°
Diquat . 2032 .0004.
Endothall 2033 .009
Endrin 2005 .00001
Ethylene Dibromide (EDB) 2946 .00001
Glyphosate 2034 .006
Heptachlor Epoxide 2067 .00002
Heptachlor 2065 .00004
Hexachlorobenzene (HCB) 2274 .0001
Hexachlorocyclopentadiene 2042 .0001
Methoxychlor 2015 .0001
Pentachlorophenol 2326 .00004
Phthalates 2039 .0006
Picloram 2040 .0001
Polychlori.nat.ed Biphenyls 2383 .0001
Simazine 2037 .00007
Toxaphene 2020 .001
Vvdate 2036 002

Volatiles
All .0005

,Peg



Inorganic Chemical Detection Lim.its

_ .. ,. •.::...
. . AA-furnace ..· ·..•J •...i, ,• ,. :0002

AA-direct ..s .00002
ICP ..i +-1+., .0003
ICP-Mass spec." ··?1.0003

,. .. • ~~2- ,..•, ..~
Spectrometric

•' ·...

Automated Spec. I .005
Selective Electrode .05
Amenable Spectro. .02

Cold Vapor .0002
..

Automated Cold Vapor .0002

AA-furnace .001
.00061

ICP .005
ICP-Mass spec. .0005

Cd Reduction .01
AutomatedHydrazine .01
Automated Cd .05
Selective Electrode 1
Ion Chromatography .01

.01 MEL

.002

.1

.002

DL mg/I

.003

.00081

.0004

.001

, .TEM

AA-furnace

ICP-Mass spec•
Hydride-AA

Method

AA-furnace
ICP

.AA-furnace
AA-direct
'JCP

' ·AA-furnace
ICP

I 9

I
I .J
I Contaminant

Antimony
I
t
• Asbestos

Barium

a
Beryllium ·-a .- . ·.

-• --.., ... :
Cadmium .·

• Chromium

al -

I
Cyanide-s Mercury

d Nickel

d
Nitrate

t
¢
¢
¢



[ Inorganic Chemical Detection Lim.its I
Contaminant Method DL mg/l

Nitrite Spectrophotometric .01
Automated Cd .05
Cd Reduction .01
Ion Chromatography .004

Selenium AA-furnace ·.002
AA-Hydride ..002

Thallium AA-furnace .001
.0007. ICP.:-Mass .spec. .0003-· - ...

. ;

Lead AA-furnace ,i see CFR 136 App. B
ICP-Mass spec. ' ..-

... ·. · AA-platfonn furnace .. ,,
'

,., ..

Copper .. [AA-furnace . .... see CFR 136 App. B. .
a+ + AA-direct

I ' "j
'-- i .ICP .. ---·-·-··

..,. . . -- ICP-Mass spec.
AA-platfonn furnace

1 LowerMDLs using stabiliiM graphite furnace atomic absorption
?Using concentration technique in EPA-method 200.7 . . ..

t" • , 1,. ' . . .-. ' - ,.,_ .......- ..~.. ~ ..

••t.
••
•
•

.... , .... .('.. . .

·,. - 
• • • h •H ._ ,

.... ,.
.'

i

. ... ,-:.. .. -..; ..
. , . "

. I
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Lab Name, Logo, ...

Pws DD #: 41 Source ID: Sourco name:

System

Address

City, Sate, Zip

Sample Identification

Sampled at: Sampled by: .
... ..

Date Collected: TLme collected:

Date rcieved: Date analyz.cd: a ....
Sample Composition: Raw / Treated I Source / Distribution I Single / Combined . ~- •' : ,+» ±:.

SampleComposited
'1.

lab sample ID #:

I
. . . . .. ... .. IVolatile Organic Chemicals

a

' a •• . .. ' \ , ,.

Regulated VOC3" : ...1 ••• •• ~-- ~. ,l. .. . .... ... ..
Contaminant Code MCLmgl Analysismg.ii Method Analyst

1, 1-Dichloroethylcne 2977 0.007
1, 1, 1-Trichloroethane 2981 0.2
1,1,2-Trichloroethane

..
2985 0.005 . :,. . . ...

1,2 Dichloroethanc 2980 :0.005 -· . .. z.

1,2 Dichloropropane 2983 0.005
1,2,4-Trichlorobenzene 2378 0.07
Benzene 2990 0.005
Carbon Tetrachloride 2982 0.005
Cis-1,2-Dichloroetbylcne 2380 0.07
Dicbloromethane 2964 0.005
Ethylbenze 2992 0.7
Monocblorobcnzene 2989 0.1
0-Dichlorobam:ne 2968 0.6
P-Dichlorobenzene 2969 0.075
Styrene 2996 0.1
Tetracbloroetbyle.no 2987 0.005
Toluene 2991 1.0
Total Xylenes 2955 10.0
Trans-1,2-Dichloroethylcne 2979 0.1
Trichloroethylene 2984 0.005
Vinvl Chloride 2976 0.002

.....r

, ,



Contaminant

1, 1-Dicbloroethane
1, 1-Dichloropropene
1, 1, 1,2-Tetrachloroethane

1,1,2,2,-Tetracbloroethane

1,2,3,-Trichloi:opropane
1,3-Dichloropropa:ne

1,3-Dichloropropene
2,2-Dichloropropane

_Bromobenzene
Bromodichloromethane

Bromoform
Bromomethane
Chloroethane
.Chloroform
',;r,.

Chloromethane
Dibromochloromethaoe
Dibromomethane

M-Dicblorobenz.ene
0-Chlorotoluene
P-Chlorotoluene

Unrc17111ated

Code
2978
2410

2986

2988
· 2414
- 2412.·-
2413
2416

--2993
2943 · · _,,.

,2942
"':", .... "r.
2214
2216

.a.221-.#@.. ±"
22104, >;

--.......1...••:.,,..., -~;:.ct:.:~..
2944 . - .

2408

2967
2965

2966,

.••• IL

Analysis mg/1

·:

Method

' '

.. •' ,

Analyst

f.
•p
p

••.·,
-- -

• ~ .I

M
M
»
»
ti

r

(

L
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Lab Name, Logo, ...

Pws ID#: 41 Source ID: Source name:

System

Address

City, Sate, Zip

Sample Identification

Sampled at Sampled by:

Date Collectod: Tune collected:

Date recieved: Date analyzed:

Sample Composition: Raw l Treated I Source / Distribution I Single / Combined

uh sample ID ff: Composite Sample:

Inorganic Chemicals
.

Contaminant Code MCLmg/1 Analysis mg/I Method Analyst
Antimoay Total 1 1074 0.006
Arsenic 1005 0.05
Asbestos 1094 7 MFII
Barium 1010 2
Berylium Total' 1075 0.004
Cadmium 1015 0.005
Chromium 1020 0.1

Cyanide' 1024 0.2
Fluoride 1025 4.0
Lead 1030 0.015
Mercury 1035 0.002

Nickel' 1036 0.1
Nitrate 1040 10.
Nitrate-Nitrite 1038 10.
Nitrite 1041 1.0
Selenium 1045 0.05

Sodium" 1052
Sulfate 1055
ThalliumTotal• 1085 0.002

' Unregulated for systems less 10 connection until 1/1/96. 1 Community systems only
' Million Fibers/liter > lOum Ht«aoywe'vper ta i L7Lu3

 ---



Lab Name, Logo, ...

:
'

et l SyntheticOrganic Chemicals ,:.

!· Regulated.
; Analysis mg/lI  ' Contaminant Code MCLmg/1+ 2,4-D 2105 0.07

2,4,5-TPSilve.x 2110 0.05
I ' Adipates 2035 0.5

, Alachlor (Lasso) 2051 0.002
• =r.-·. :. ·- 21"'Atrazine ·· .. ·· · 2050 0.003

Benzo(A)Pyrcne 2306 0.0002
BHC-gamma (Uodane) 2010 0.0002
Carbofuran 2046 0.04
Chlordane 2959 0.002
Dalapoo 2031 0.2
Dibromochloropropane 2931 0.0002
Diooseb 2041 0.007
Dioxin 2063 3x10'
Diquat 2032 0.02
Endothall 2033 0.1
Endrin 2005 0.0002
Ethylene Dibromide (EDB) 2946 0.00005
Glyphosate 2034 0.7
Heptachlor Epoxide 2067 0.0002
Hcptachlor 2065 0.0004
Hexachlorobeo.zcne (HCB) 2274 0.001

Method Analyst

·:::-: ...-· .

-----,

Pws ID #: 41 Source ID: Sow-ceoame:

System

Address

City, Sate, Zip

Sample Identification

Sampled it: " +':'
... ' : Sampled by:

. - ..Date Collected: t Ttme collectod:....
:

Date rcieved: Date analyzed: ·7.·r°·
Sample Composition: Raw/Treated I Sowce / Distribution I : Single / Combined 

. ' ' . to..:g Lab sample ID #: Sample Composited : ,
: ..



Hcxachlorocyclopeotadieoe 2042 0.05

Mctboxychlor 2015 0.04

Pentachloropbenol 2326 0.001

Pbtbalates 2039 0.006

Picloram 2040 0.5

Polyc:hlorinated Bipbeayls 2383 0.0005

Simazine 2037 0.004

Toxapheoe 2020 0.003
-I

Vydate 2036 0.2

Contaminant Code
3_-Hydroxycarbofuran 2066·

Aldicarb 2047
Aldicarb Sulfoxide 2043

Aldicarb Sulfune 2044
Aldrin 2356

Butachlor 2076
l'cirtrf 2021

Dicamba 2440
Dieldrin

...
2070-

Methomyl 2022
Metolachlor 2045
Metributln 2595
Prooachlor 2077

Unregulated

Analysis mgfl Method Analyst

·' ..
... .

......

.

. · •
I
I

N

r

.r

"



This table supenedes previous editions. Rev 2/23/3

• I

One

One

One

Yearly

Surface Ground
Water Water

Yearly One

Yearly One

Quarterly Yearly

m a

4 quarters One ..a! .7:r:-:.. :
• i• •.

Quarterly Quarterly:Ji,3
every 4 years every4ii .. ,•

Semi Annuilly ,_

ACPipe
Source

~ ,..... - ..... ,... t J ••.,. ...
•I •- fl"·~· :·--.... ''\-... ' .....

, "soi;:

Chemicals

Oregon Health Division
Drinking WalerSection
731-4381

Simplified Chemical Monitoring
for CommunityWS*
For Jan. 1993 to Dec. 1995

Nitrite

Nitrate (Testing starts 1/93)

., ·.

Inorganics
Sodium

Asbestos

Synthetic Organics · · •· · '..? 4 quarters

UnregulatedVOC
Trlhala:netbane ,.... ,, '· . .
I'\ • • • .•••

,,Radiological
I • • • - • • • \. ;',\)

Lead and CopperRule
..

, ~ ·. This table describes the monitoring you must da. Waivers, reductions,
v.uliierabili · or d ions will aitecl-,sam Hn • . ts. Youwillli.tiifi:1etaU~- :. ·:. . . . :ty,. . •~d . . 21-·· ..•··•,-r, P. g requ.irei:nenrul book. ····•·.~i-,-.-::.1,-,.... ... . ·'or'number, location an timingof sainnles in the te •u.....:
• ...· • • _. •. t •)~. • • • • •• • •.·jenigmggitine.Youmustbezi rioijjrine betweeJan.93 ad_pee93 ifyourGita$o,j
greater than299; betweenJan. 94andDec..94ifyourpopulation is 100-299; and betweenJan.95and. ' -.

•.,Dec95-ifyourpopulationis25-99.53%18;4i •. •git;;::,:37.., ·".· ·7·.·· eh---!!-<}} ·}!i, 'i!k¢...of'-: "".(' _!"'.-... • • • • • ... ~ • ·: .. • "::11.1-, .... •:.-.; •• 1.,,,... ....,.,,,.. 'H io•• .,,11,1. • ,•. • '\ •

•-~~)kginning.Lead&~)n~~Y.oufiB,tist start Lead and Copper Rule monitoring br cfari:'..92 •': • -~ ::~
ifjourpopulatioiis_5o,too.orover;by'July92 ifyour population is 8,800 or over, andfy a@ly83if"
your1nopulation1S'25~er-•'-'·1,"'--:.·.1:~~.--•.-t, ·-· . ··--···· .1 ••••.•y ,,._,...,_.,_ , .. • • •

' :\. f:,, ~• /~ _ • , I ,

MonitoringTrihaloanethanes: 'Trihalomethanes are monitored only by systems with a population of
10,000 or more. • :; ., ~;.t'I:: : ... · ,,

.. : . ' ..-.;..~ ..:. ··~.~·.·.!•.~ :,.:. . - . '
• Unregula~ 'Cben:iicaJs: SY,Stel'.QS)~i.tl:C.few,~~.pian 160 connections are not required to.. test..for .:: : .. •·
unregulated .synthetic or unregulatedvolatileorganics if a waiver is requested in writing.. :...'s •

Testing forSOCs, Unregulated SOCs,VOCs, and UnregulatedVOCs: Systems having a population
smaller than 8,800 may take 1 sample for SOCs, Unregulated SOCs, VOCs, and Unregulated:VOCs
to satisfy monitoring requirements. If there·are detections of any chemicals further samplingwill be
required. Sample must be collected before 'Oct. 1993.

4 Quarters test on a quarterly schedule for one year for a total of 4 tests.

4



Contaminants and MaximumLevels

t Unregulated for systems with less than 150 connections until 1/1/96 (Phase 5)t Unregulated orgarucs. ·
1 Million Fibers per Liter

Inorganic mgt1
Antimony Totalt 0.006
Arsenic : 0.05
Asbestos 7 MFL1
Barium · _ 2
Berylium Totalt 0.004
Cadmium 0.005
Chromium ·0.1
Cyanidet 0.2
Fluoride 4.0
l.,ead 0.015
Mercury · 0.002
Nickelt : 0.1
Nitrate 10.
Nitrate-Nitrite 10
Nitrite · l
Selenium ...................... 0.05
Sodium ·. ·
Sulfate .
Thallium Totalt ·.-:.. .- ~ . - • . 0.002

....... 0:6
O-Dichlorobenzene . · · · · · · · 0.075
P-Dichlorobenzene . · · · · · · · 0. l
Styrene . • • - • · · · · · · · · · · · · 0.005
Tetrachloroethylene · · · · · · · · LO
Toluene ... - · .. · · · .. · · · · · · · · · · · 1o.o
Total Xylenes • • · · · · · · · · · · · · · · · · : 0.1
Trans-1,2-Dichloroethylene . . . . . . . 0 005
Trichloroethylene • · · · · · · · · · · · · · · · 0:002
Vinyl Chloride .... · · · · · · · · · · ·· · · ·

• On ics mflSynthetic rgam 0.07
2,4-D ~ · · · · · · · ·· · 0 05
2 4 5-TP Silvex .... • • • · · · · · · · · · · ·
3-Hydroxycarbofuranf . · · · · · · · · · · ·- o 5
Adipatest . · · · · · · · · · · · .... ;, .. ~-~ 0°002
Alachlor (Lasso) ... - • • - · · · · · · · · · · ·
Aldicarb . . . . . . . - . · · · · · · · · · · · · · ·
Aldicarb Sulfoxide · :· ·. •· · · : · ·
Aldicarb Sulfone ..:::::···32-°
Aldrint•......•..::......003
Atr . . -' !..• •• ~,. • .!.':~. •azne . · · · · · ~ · ::~.~·...: .: _._, ...... "···· : · · · ·o 0002
Benzo(A)Pyrenet . . . . . ~.: : - : : · · ~ ·:·· .: ·. ·
BHC-gamma Lindane)..55.·--.5.0.0002
%gh,kg-.·±±;;toolar' o an ;.:..:; .- :·A_•. •gppg .···±g;s;;zd.oo2· ··-G or ane ~ _,., -.~ - • •~~- ..
Dalapont , ~- .;·...-.;••-~ ·••nP.:2
Dbromochloropropane •••.:....:.0.0002
Dicamba:f: 1;. ·••• : ••• .-••• • • • '

Dieldrint . . . . . . . . . . . . . . . . . . .
Dinosebt ~ 1 .0.007Dioxin# ...........&......:....3x10
Di-·At; .= ;-yr;- - 0.02#flaw z::::.:i
..Endrinti .-~- .,. -.• , . 0.0902

.,~_Ethylene Dibromide (EDB) . •.• ..-.· .';':-0.'00005
Glyphosatet_.-..;;:·a:i3£:::··<,30.7±°
Heptachlor Epmade ··: ~-~-·. ·:·;. :-. : :·. ';. 0.1)002
Heptachlor.....-·a.·±>---·.·..•.0.0004
Hexachlorobenzene (HCB)t•••.0.001
Hexachlorocyclopentadieie..•_, . · ~ ..0.05
Methomylt....................

· Methoxychlor 0.04
Metolachlort.................. : ·

..· ...,£;M~tribuzin:t: . . . . . e • • • • • ••• • • • • • _

· ·. · ·..~---;· Pentaclilorophenol-·. :':":-'.•'.-..:... ' · ·... ~- •. ·,n·,001Phha], •••·...·....v.- cPtl lates; - .. "e.

Picloramf . : : : : : : : : : : : : : : : · · · · · g.goG{g!chlorinated Bipohejiscj ....ooos
ropacl tort . . . . . . . . . .

Simazinet ·· · · · · · · · · · ·
Toxaphene.. · · · · · · · · · · · · · · · · · · · 0.004

P · · · · • · · · 0 003Vydatet . . · · · ·
. · · · · · · · · · · · · · · · · 0 .2

Volatile Organics ·
1,1-Dichloroethanet ... •. ·. ~ .• .... ·...
1,1-Dichloroethylene .............0.007
1,1-Dichloropropenet · · - ·: · ·
1,1,1-Trichloroethang...·..........0.2,¢
1, 1, 1,2-Tetrachioroethane:f: ..· ~ ·--:·,..c.. ·
1,1,2-1429lg3pg£gt....•.......0.005.
1,1,2,2-Tetra (oroethanet. . . . . . . . . .
1,2-Dichloropropane : .- . ·. 0.005
1,2-Dichloroethane 0.005
1,2,3-Trichloropropane:t: .
1,2,4-Trichlorpb:enzenet •.. .' 0.07
1,3-Dichlorojropanet •...........•. ·~·
1,3-Dichloropropene:f: · .
2,2-Dichloropropanet ........• .
Benzene·. ~·- .,,·.:·· ~ ·.· :·: ..... ~ .... : 0.005
Bromobenzenet •................
Bromodichloromethanet ..........
Bromoform{«.:...:.:·........•..•
Bromomethane:t: . ;. . . . . . . . . . • . • . . . _ .. , .
Carbon Tetrachloride 0.005
Chlorodihromomethane :I: .....••...
Chloroethanef ..-...............
Chloroform+ . . . . . . . . . . . . . . . . . . . .
Chloromethanet ........ : .
o-Chlorotoluenet ..... .- . :.: : .. ;
p-Chlorotoluenet . ·:· .
Cis-1,2-Dichloroethylene 0.07
Dibromometha.ne+ .
m-Dichlorobenzene:t: .
Dichloromethanet . .- 0.005
Ethylbenzene 0. 7
Monochlorobenzene ,. 0.1



I Chemicals II Sample I
Inorganis (Antimony, Arsenic, Barium,Beryllium, Cadmium, Once
Chromium, Cyanide, Fluoride, Lead, Mercury, Nickel, Selenium,
Thallium)

Nitrate (Testing starts 1/93) Yearly· ·.·:

Nitrite (Testing starts 1/93) • Once

« «ti ·s:."%
.. Source. ·. ·... · '.. Saree'Water" jGroundWater

.
. Average Daily' . ' . .. . .

ColiformBacteria Population Served
Monthly

<1000 > 1000 Sampling

Quarterly Monthly
Sampling Sampling

,

1Reading Every 4Hours'_.II

Oregon Health Division
Drinking waterSection
731-4381

Simplified Monitoring
for NoncommunityWS

Turbidity for Surface Water only

»

' .

Quarterly Collect Sample Between:
Sampling

1st Quarter ... January 1 and March 31
2nd Quarter ... April I and June 30
3rd Quarter . . . July 1 and September 30 ,

4th Quarter ... October 1 and December 31

* This table reflects base line monitoring. Waivers, reductions, or detections will
affect sampling requirements.

'A system using a Slow Sand Filter can reduce monitoring to once a day upon
Division approval. This chart supersedes previous editions 2/2393

~--===-
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ColiformBacteria _- ; . .None Present

Turbidity' Maximum Level
Co-g,y~ntiQp.al /DirectFiltration ... 0.6.,N.TU

D
S~owt 'San,~i-E'}JtEe?~li·:..•F.•il::.t·: .....•••. ll'i2}~ITU -~--~:·•:1a10maceous aI ·· - er . •. . . . . .- ~u iNT{J·... · · .-.
' Cannever exceed 5.0 NTU at any time, and nomore5% of readings can be over maximum level

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

f ... . .; - ·- ~l" .... •. .. ,• .... . : ......... •'

Inorganic mgl
Antimony Total 0.006
Arsenic 0.05
Barium 2
Beryllium Total 0.004
Cadmium 0.005
Chromium . . . . . . . . . . . . . . . . . . . 0.1
Cyanide . . . . . . . . . . . . . . . . . . . . . 0.2
Fluoride 4.0
...,ead 0.015
~ercury 0.002
~ickel 0.1
t,1itrate .., . . . . . . . . . . . . . . . . . . . 10
titrate-Nitrite . . . . . . . . . . . . . . . 10
Nitrite . . . . . . . . . . . . . . . . . . . . . . 1
~elerihim 0.05
"Thallium Total 0.002

Contaminants and Maximum Levels

J.. '.;:, .. '.! " '!' ... :: '"'. . ..... . ',.



Oregon He:itth Division
Drinking W:i ter Section
731--4381

Simplified Chemical Monitoring
for Non Transient WS*
For Jan. 1993 to Dec. 1995

' ..
............
+ 4 a

.' .''.. . .
... .... J.. .. ... ' ' .

., ,,. : '"'!"'.. ·. '

,: •• ' ! ...

. .. ,\.?·, ..... ' .....

. .·.' ... .• ...,

Chemicals Surface Ground
Water Water

. '

In0rg3D.ics Yearly One

Sodium Yearly One

Nitrate (Testing starts 1/93) Quarterly Yearly

Nitrite One

Asbestas AC Pipe One
.. Souroo. Yearly One

. ···" ...
·$ynthetic C>ri;cmics ., 4 quarters

I ,•,,/', ri <· ••!_j. •.ti.•
UnregulatedSOCs

...
' ' 4 quarters ........

- l· • ::s
, ·"·•f t . '

Volatile C>ri;cmics •.
4 quarters

"'\.,J ,, .. ,.,_,~ '\ .. ..
.. .., ..

Lead and CopperRule ... :·SemiAnnually •$...
r -·,. ~ -"· ·:.l.1 ,· ·,' ., ... ,

. t° · · ·"er "t ··This table describes the,monitotiJ:?.gyoumust do. Waivers, reductions,.· , ·· ,. · ·.
wlnerability, or detections will affect sampling requirements. Youwill find
details on number, location, and tm:iing of samples intherule book.

• "; •• ,.... • •• ::. • 1' •••••

9., ±area;
BeginningmoitaringYou mustbeginmonitoringbetween Jan. 93 and Dec 93 ifyour population ..-.4;1.5.
isgreater than 299; between Jan. 94 and Dec.,94 if your population is 100-299; and betweenJan. :4.£7'-2.
95'n(Dec. 95 if yourpopulation is 25-99..i ±•g. ..'·::is
~-·,rf:~: ►". . . . . ...• ~ ..::;f_~_. ... ::.· .··:< . . ·.... ·... ·. ·. ·.. : . ··•.- :~~~-:1:'!,':~--"'~\i:.
,Beginning Lead&Copper monitoring You.muststart Lead and Copper Rulemonitoring byJan. 923.$
·ifyr,#~opulation i,s.90,000 or over;· lif{Julf~2 ·i{ your population is 3,800-or over; and by July 98'-if ::?-~"::?7£r,;;·;:·
yourpopulation is 25 or.over. :-iv"":i; . "«rs75

7 ." ::•:• •s-3... 's!
·-· . _.

UnregulatedChemicals: Systemswith fewer than 150 connections are not required to test for
unregulated syntheticorganics if a waiver is requested in writing. ••.

ia do. . ' . . ......
TestingforSOCs, UnregulatedSOCs,VOCsSystems having a population smallerthan 8,800may.:; 7};
take1 'sample for socs,UnregulaUdsoes; ,\andvoes to satisfy monitoring requirements.' ·rr··--. · -· ..,dt · ;·.
thereare detections of any chemicals furthersampling will be required. Sample must be collected ' . ' '
before Oct. 1993.

4 quarters: test on a quarterly_ schedule for one year for a total of 4 tests.

Thl.s table supercedes previous editions. rev 2/23193



tUnregulated for systems with less than 150 connections until 1/1/96 (Phase 5)
t Unregulated organics. ·
' Million Fibers per Liter

Synthetic Organics "%;%;%sss:....soi- V ••.••• • •..•
» » f ·3-HydroxycarbofuranT ..··:..0.5
Adipatest . · • · · · - · · · · · · . . . O 002
Alachlor (Lasso) - • • • · · · · · · · ·
Aldicarb-. :. . . . . . . . . - · · · · · · · .· ·· · · ·
Aldicarb Sulfoxide . . . . . - . · - · · · · · · ·
Aldicarb'Sulfone ..... • • • · · · · · ·. ·
Aldrint .........·····cg;:o.003Atrazine ..............4........ ·
Benzo(A)Pyrenet .. · ; 0.0002
BHC-gamma Lindane)."•..-..:0.0002
'Butachlor; : - : ·. · ,•.. · · · · ·
Carbofuran _. ~ .. ·;, ." 0.04
Carbarylt .. . . . . . .. --~·- ,.·•· ::, - · · ·· · . !.. , . ••'--~ · ., . - · 0 002Chlordane ..s..r...........·...1.
Daiapont 0.2
Dibromocltloropropane 0.0002
D icambat •. . . . . . . . . . . . . . . . . . . .
Die_ldrin+ · · · · - ·
Dmosebt- : :· 0.007
Dioxint : .........3x10°
Diquatt · 0.02 .
Endothallt~ . ·. · · · -- · ' ---.-~ · ·' . · 0.1
E

:.J..:-t·· - • ·... _. ...., .. .-... ~:,·· : . , ... 0:000· 2
. IlUL"llJ. .,~.-~ ••• ~ •••.• ·•••• _.,,_ •• : ••••

Ethylene D[bromideEDB) •.....0.00005
Glyphosatet.................... O.7
·HeptachlorEpoxide ....<........0.0002
H ...,_chl~~•·,. , ... ,.. '-,~,.- •,, ...
eptactor.........Gs......4....0.0004

Hexachlorobenzene HCB)t ...5; ...0.001
Hexachlorocyclopentadienet ..·. · 0.05
Methomyl:t: .
Methoxychlor 0.04
Metolachlort.........M trib - ... e . ~,..... '......... . . .. . ..• ..._. : . .
Pentachlorophenol ..<:....:""..0.oo1
-~~tlhalatet.st 0.006
lC Oram • . . . . . . . . . . . . . • . . o 5

Polychlorinated Biphenyls (PCB : : ..6.0005
Propachlort........... ~
Simazinet ·
Toxaphene............. · · · · · · · · 0.004
Vydatet . . . . · · · · · · · · 0.003· · · · · · · · · · · · · 0.2

Contaminants and Maximum Levels
..0.6

O-Dichlorobenzene . · · · · · · · · · · · · .. 0.075
P-Dichlorobenzene . · · · · · · · ·· · · · · O. l
Styrene - - - • • · · · · · · · · · · · · · · : : : : 0.005
Tetrachloroethylene • · · · · · · · · · 1 o
Toluene ...· • · · · · · · · · · · · · · · · · · · 1O.0
Total Xylenes . • • · · · -~ · · · · · · · · · · · · o 1
Trans-1,2-Dichloroethylene ..·o.005
Trichloroethylene ........··:...0.002
Vinyl Chlonde ..... · · · · · · · · · .

'olatile Organics .
, 1-Dichloroethane:f: .
,l•Dicbloroethylene 0.007
, 1-Dichlorop_ropene:f: · .
, 1,I-Trichloroethane .., 0.2
, 1,1,2-Tetrachloroethane:t: , . . . . . ·
,1,2-Trichloroethanet............ 0.005
, 1,2,2-Tetrachloroethane:j: .
,2-Dichloropropane 0.005
,2-Dichloroethane 0.005
,2,3-Trichloropropane:f: .
,2,4-Trichlorobenzenet 0.07
,3-Dichloropropane:j: .
,3-Dichloropropene:f: · _ .
,2-Dichloropropane:f: .
enzene 0.005
romobenzenef . . . . . . . . . . . . . . . . .
romodichloromethanef ·•..••••..
romofio.......+ . . ' ,. . ' .

lill}o a at a 4 4" a » • • • • • • • • » •

r:omomethane:I: .
arbon Tetrachloride 0.005
:hlorodibromomethane + .
hloroethanet . . . . . . . . . . . . . . . . . . ·
hloroformt . . . . _ . . . . . . .
hloromethane[z........·.......'
-Chlorotoluene:f: · ~ • ..
-Chlorotoluene:f: .
i.s-1,2-Dichloroethylene 0.07
1ibromomethane:t: .
1-Dichlorobenzene:t: .
1ichloromethanet 0.005
:thylbenzene 0.7
fonochlorobenzene .- 0.1

:a.riUill 2
erylium Totalt.....-........... 0.004
'admium...................... 0.005
!hromium 0.1
!yanidet 0.2
'luoride : 4.0
.ead 0.015
1ercury · 0.002
fickelt 0.1
fitrate 10
fitrate-Nitrite 10
fitrite 1
elenium _ 0.05
odium ~ .
uJfate .
'hallium Totalf 0.002

norganic mgfl
..ntimony Totalt 0.006
.rsenic 0.05
..sbestos _ . _ . 7 MFL'
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APPENDIX B TO PART 136-DEFINITION
AND PROCEDURE FOR .THE DETERMI
NATION OF THE METHOD DETECTION

::. LIMIT-REVISION 1.11 . · · · · .,

,.
the presence o! interfering oPecles .(inter!er
ent). The. lnterierent concenttatlon ls pre
supposed to be nomially distributed in rep.
resentatlve samples o! a given matrix.'
,: 3. Ca)~I! the .MDL ls to be.determined In

t • reagent (blank) water, prepare a laboratory
' . . .. . . . standard (~ 1n reage.nt··water) at a

· Defi;,.1.tiori ·'.. "J: :·· ~:'.~ '· concentration which 1s at·least equal to or
1 ·The method detection llmlt (MDL> 1s de- .in the same ·coocerittation range as the estl•
£1ined as the mlnlmum concentration o! a mated Jnethod detection lmlt. (Recommend
~bsta.nce that can be measured and report- between l and ·6,, tJmes the estimated
ed with 99% confldence that the a.nalyte method detection-llm!t.) Proceed to Step '-
,roncentration 1s greater than zero and 1s de- ...Cb) I! the MDL Ls to _be determined in a.n
~rmined !rom analysis o! a sample Ina othersamplematrix. analyze the sample. I!
givenmatrix containing the ~~ the measured level o! the analyte ls In the

·. . . . · ,. .... recommended range o! one to tlvc times the
, · · • Scope andApplication.· · • est.lmated detection llmit, proceed ·to tep 4.
{-This procedure Ls designed forappllcabfl-. I! the.measured level of nlyte Ls less
ty to awide variety of sample types ranging than the estimated detection 11mlt. add·&
from reaent (blank) water contaJ.nlng ana- · · ·-known amount ofnalyte to bringthelevel
;J.yte to wastewater conta.1ning analyte. The _of~- betw~ one ~d fl~e tlm:S the ·
MDL for an analytical procedure may .vary ::~~ !,1.e~ctlon llmlt. • · · ·· .as a .!unction o! sample type.Theprocedure • 'Ifthemeasured,level of analte is greater
requ1res a complete, speciflc,: and :well ,d~··.::, -~th.¢..~~y~·, .~es the ·estlmated detection ·
fined analytical method. It ls essential ,that~llm1V~~~are two·options. ·. ·
all sample processing steps of the·e.niilytlcal '···· .i11> :Qbti@.. ariotlier sample with a lower
method be included ln the_determinationbf1 • ·1eve1~·-~ ··ln·the same matriX l! possi-
themethod detectionllm1t. · · · · · 1.~:~blCr,: ~-;. ,:,,.,._: :,;.. · ·. ::-,_--·_-·. · ··:
The MDL obtained by this procedure ls . (2) The·:sample·ms:y·be used as is for de-

Jused to· Judge the slgnfflca.nce o! a single: terminingthe method detection llmlt if the
measurement of a future sample.. •... "vgnelytz1eye does pgt exceed;·19timesthe ·E.. ·,,_,
, The MDL procedure was designedtorsp-. a [jof'the'nalytetn reagent;water;The;;:-· v·--:'' "i
plicabi!ty to a broad varietyotphylal&rid" irf@reifthe nalytfcalmethod;changes;;:' ; " ""
chemical methods. To accompllsh-tbls, '.Uie -~'.-faJ!_ie~ concentratlori bicreasestiom.~· ·· · · · • ... ,. ·
procedure was made device- -or IDstrument- ': -:.-tb.e_UI;>Li;'ipence th~.~Ldetermined under
independent. these clrciunstances may not truly reflect
; .. : •·,;: . . method variance atlovier analyte concentra-
t:·. : . . _ • Procedure tlons • •·-:' · · · · . · · ·• • • • -·. C' .. -,-- • •

· 1. Make an estlma.te of the detection llmlt . ~1~:;re.ii.~WD, of seven aliquots of · ·"'
using one of the following:. " the:ble to, be"ised to calculatethe-i·"z. .-.5
(a) The concentration value that corre- a·method;detection!mtt and processveacbiz=;: ' ••'

ponds to an Instrument signal/noise In the thr0tlg'j:l'tne1entire a.i:i.i1Ytl~-~th~~ef~i-..:=,_..:, .e ..;~ _;• _-.• • _. ·'. ~~
range o! 2.5 to 5. . all computations accordlng·to the·,defiried .u -:- .·· :. · •-·••.,~::

Cb) The concentration equivalent1of.three·'.;· ...:methochvttli'·!1naJ:i:esults 1n the method~re-.S:: l.~:., .. '· . ' : ~-,·

11

times the standard deviation o! replicate 1n:••:1,t~~-~t&'.~ a. blank Il;leasui'ement-1.s re.:rf:,-;. • l ·: :, !:. ·>: · \ · .-. ,..E
strumental measurements of the anlyte'in_quired to.calculatethemeasured level ofn- ".ts;
reagent water... ; "s:.}alyte, obtaina separateblankmeasurement:, .is::..' ·%.."
c) That re21on of the sta.Dds.rd · .curv.e ' for eaqiAA,IIWle_._a,Uquot~:;.J,1:le;,i.vex:rj~..J,l ; ,,._ .- ~-: ·· ~ ;-·'., ··:.:...

~

where there is a slgn.l!lcant change In~-·:; ue. ble.Dk··me_asurement ls;.~bt.rac~:trom ;::i_i-. ~· ·•1: . .- _..
_tivity, I.e., a break in the &lope of the stand. the respective sample -~easurcments. .. _ :· · · · ., · ·
ard curve. . • (b) Itmaybe economically ·md technically

Cd) Instrumental llmltatlons. desirable to evaluate the estimated method
It ls recogn!zed that the experience of the . detection llmlt. before ·procced.1ng with 4a.

[
&n.alyst ls important to this pt'()Ce$.Howev- · :This wlll: ·(l) Prevent.repeating. this entire:: ..- .. ,

, er, the an.aintmust Includethe above con- ;procedure when •the- t:osts ·of.,a.nalnes.are· .,:,;-_-:. • ..•
-lldera.tions· 1n the lnltl.a.l estimate oftne de- hlzh and (2) .insure ':fliat the Procedute 1s· · 2 ~i: :·.. ·,,·
:tectlon ll.m1t. · ·.. - . •·being conducted at the correct concentra-. .r 2. Prepare reagent (blank) water that ts as tlon. It ls Quite possible that an 'Inflated

II •~ of analyte as possible. Reagent or Inter- MDL wlll be calculated from data. obtained
erence free water 16 de!l.ned as a water t many times the realMDL even though

ISaIXlple In which analyte and interferent the level of an.alyte ls less than five times
concentrations a.re not detected at the the calculated method detect.ion llmlt. ToI' :ethod detection llmlt of each analyte of ·ins'Ure that the estlma.te 'of the method de-

~
1

terest. Inter.ferences are defined as sys- tectlon limit Ls 'a good estimate. it Is neces
f.ematlc errors In the·measured analytical sary to determinE' tli.at a lower concentra.-
1~ o! an esta.bllshed procedure· caused by tlon o! a.nalytewm not result in a signifi

ft . 665. .
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The analytical method used .lllust·~- spe- :
cl!lcally 1dent1!led by number or title. sld
the MDL for each analyte expressed, in the
appropriate method reportL?,J- _units:· Ii. ~~ ·
e..neJytical method petnilts options wbli.;u.

· ratio. ·The·P-ratlo 1s· calculated by substltut,..
Ing the larger S2 Into thenumerator S', and
the other· into the denominator S2

1• The
computed F-ratlo 1s then compared wlth the
F-ratlo found in the table which 1s 3.05 as ·
follows: 1! Sl,JS\<3.05, then compute the
pooled standard deviation by the !ollowtng
eQ.ua.tlon.: · ·.

cantly lower method detection limlt. Take
two aliquots o! the sample to be used to cal
culate the method detection limit and proc
ess each through the entire method, 1nclud
Ing blankmeasurements as described above
ln 4a.Evaluate these data.: ·

Cl> I! these measurements lndlca.te the
sample Is In desl.rable range for determina
tion.. o! the MDL, ts.lte five additional ali
quots and proceed. Use all seven measure
ments for calculation of theMDL. · · · · ·
(2) I! these measurements indicate · the

sample is not in correct range, reestimate
t.he MDL. obta.in new sample as 1n 3 and . -
repeat either 48. or -lb. ~ 1f 61JS\>3.05, resplke at the.most recent
6. Calculate the variance (S nd stand- .- calculatedMDLand process the samples.

s.rd deviation CS) o! the replicate measure- . · through the .procedure 6tartlng with
nents, as follows: · · . Step (. I!. theiiost recent ·calculated

. . . . . ., . · . MDL does not permit quiilltative identl- · · ·
·1 ( . ( ·· ) ·. •11 ..:.., ·!lca.tlon when samples a.re·spiked at thats1 "" f x.• f Xi n · ...... - · ·: : level. report theMpL as ~ co~cen~tion
n-1 ,-, · -: ,., , ~~,between .the..:curtent and previous MDL
••. · • .• whfch permits 'qualitative Identification.
·· .'.-(c) 'Use, theBS,a,CjscalculatedfnT,to·

. s-a. {72"29srtrees!
w'here: ' . , . - . , . : : ..·· .. ,:·. .· . ~L'...'2:681 <~ ··, ·'. ·.. :•:"'
Ki; ic:l ton. a.re the analyticalresults in the;,. ·. · ., \: :· ::_. · .. _,; ~~ :e,~1 _...,,, .:. , ~
.. final method reporting.unitsobtained. where2.681is equal±sta±. +-=ry)-_s • :
from c,e n sample· aliquots and ~ refers i ,..;_.(d) ,The~95% ,s:onfidence ,.lfinits ·for;, .MDL -
to the sum of the X values fromfl to :.derived in 7c are computed according to the
n. - · ···· :foUowtng equations denved !roni-precentlles

6. (i) Compute the MDL as follows: .of the chl-squared over degrees of freedom
· · d.lstrlbut1on. - -· · · ·

:MDL.= !cn-1.,-. - o.••> CS) . LCLz=0.'l2MDL ' . ·
11'here· . - · , .. ·· · ..UCL,;:l.65.MDL._i'.-... .: ·.. - :· ..MDL the method detectlon.'llm1t ,;: ·: '. · ·_.,:wnere'.''I,Ct .:~a aU~.,are the lower and
tGaa.- • = the students' tvalue appro.: upper 95%·confidence limitsrespectively

priate for a 99% confidence leveland a.·-.based ori.14 aliquots" •··• •..... '
standard deviation estimate with n-1 de-.:-:· : · · ,-...... · · ·' ·· ->' .,·. -~:.• • .. • _ '· • •••• •
erees of freedom. SeeTable.'.· .-.: • TALES OFSTUDENTS' tVALUES ATTH 99

·S c: stand.a.rd d~v1atlon of .ihe, repllcate,::r' •;.· ,::;.:·,·..,- !.PEaCcNT.,CONf:tt>ENC!:·~EL:·:.::·:··~:_:;
a.nalyses. '!"' • • • • :.! ';·,., :,;; .r 1.~\:::.... -·:·. ' - .... = '. - ,,_,,_.,,_ . .r:., .. ""r'• :.,. .. \ .•......,,....... ~

(b) The 95% confidence Intervalestimates ·-u<3:.':"<±3 ,:::: ogre
(or theMDL derived In 6aarecomiputedc:":'·' ;ii ot rests:" -o!-· .'
ording 'to the'fol1owns ecuattonsderived:?ssh:ns "%;%"4 .":;
Crom percentUes of the chi square over· ae- .. .;._. :.,-'------=-..;.....i1-..;_..;_-t--::---
irees of freedom dlstrlbutlori•<ic1/d!). · ··:.: -·. · :... _... · · . ~- 6 ·: · ~ ~.S:143.
LCL = 0.64MDL . ·_'.' .. , ·. :•·. .:-: ... _.,. i--------.----. ~.-1 .•.. ,.,· 7 •• . 2.995.
UCL = 2.20MDL "·:.·· '· ·': o·--.·.. ·.·. ' s ''2898
where: iiend cLare the 1owerina<io.-- cc iv72±1

. upper 95% confidence llm!ts -.......~1v,_,..~t1-'. _ .' .... ·· ....--.·· · · · · ... · ;;_;·.,, ·,o ·:·=,: :2.764·
SPSWVeI! j6." 4s's:'2602'

·- based on seven aliquots.: · ':',·c:'<:-·~::-·: ...,:··:· ·: .·... ..•. , . :r., 20 , •·;: 2.52!
'l. Optional 1terat1ve procedure to verl!y ~ , ..25 ...;. .2..us •

the reasonableness of the estimate of ·the 31 · 30 2.'57
MDL and subsequent MDL dete.rminn.tlons. · 6, ·· .·:~, so · ·. 2.390 :
(a) I! thls 1s the lnitlal attempt to com- 00 00 : '2326. :

pute MDL based on the estimate o! MDL
formuls.tecf1n Step 1, take the MDL as cal
culated 1n Step 6, spike the ma.true at this
calculated MDL a.nd proceed through the
procedure sta.rtl.ngwith.Step 4, .. ·

Cb) If this is the secondor later iteration
o! theMDL calculation, use S 1 from the cur
rent MDL calcula.t1on and S'from the prevl
ous MDL calculation to compute the F-
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~a(iect the method. detection llmlt,. these
··conditions must be specl!led with the MDL
·value. The samplematrix used to detennlne
"the MDL must also be ldentlfled with MDL
value. Report the mean analyte level with
the MDL and indicate l! theMDLprocedure
•was Iterated. I! a laboratory standard or a
sample that contained a known amount ana
yte was used for this determination, also

report themeanrecovery. • · ,
., If the level·of.analyte in the sample was
- elow the determined MDL or exceeds 10
times the MDL of the snalyte In reagent
rwater, do not report a value for theMDL. .
(A9 FR 43430, Oct. 26, 1984; 50 FR694, 696,

•
- ran. 4, 1985, as amended at 61 FR 23703,

)!lune 30, 19861 · ·· · . ·J .. ·. '

-
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Important News
New changes in Drinking Water rules now require all noncommunity water systems to:

• Test for Nitrate yearly starting January of this year, and
• Test once for Nitrite before December 1995.

You are not required to test for the five new inorganic chemicals for your current source
ofwater as the January 1993 Pipeline article may have suggested. Only new sources of
water must be tested at this time.

Ifyou have any questions please contact your lab, county health department, or the
Drinking Water Section at 731-4381.

Please keep this chart forfuture reference. The chart in the January Pipeline had some
<errors init. : ";;

:=... .,.,. •• ·•,•· .• • •, ••• .) l. ~.,-- ....~...... , ...~· .. ,_

Monitoring for Noncommunity Water Systems

I Chemicals II Sample I
Inorganics (Antimony, Arsenic, Barium,Beryllium, Cadmium, Once
Chromium, Cyanide, Fluoride, Lead, Mercury, Nickel, Selenium,
Thallium)

Nitrate (Testing starts 1/93) Yearly

Nitrite (Testing starts 1/93) Once

Turbidity for Surface Water only II 1 Reading Every 4 Hours'

I Source I
· 1

..
11 IGround Water Surface Water

ColiformBacteria Average Daily
'PopulationServed

<1000 > 1000
Monthly
Sampling

Quarterly Monthly
Sampling Sampling

1 Systems using Slow' Sand filters may reduce Turbidity readings to once a day upon approval from the Drinking
Water Section. Feb. 22, 1993
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O:1Clo \Port.BRNQA.DEPPorus \PHASEINF.TBL
Rcvuioa #: 1.00
Revisioa De: 02/12/93

PHASE II G V PRESERVATIVE/HOLDING TIME TABLE

Extraction Analysis
Method Container Preservative Holding Holding

Time Tine+

VOLATILE ORGANICS EPA 502.2 2(40l)Vials HCl --- 14

SYNTHETIC ORGANICS EPA 504 2(40ml)Vials HCl --- 28

EPA 506 lL Glass Amber --- 14 14

EPA 507 lL Glass Amber Hgc1, 14 14

EPA 508 lL Glass Amber Hgc1, 7 14

EPA SOSA lL Glass Amber --- 14 30

EPA 515.1 lL Glass Amber Hgc1, 14 28

EPA s31.1 100ml Glass Acid Buffer --- 28
Amber

EPA 547 100ml Glass --- --- 14
Amber

EPA 548 100ml Glass . --- 7 1
Amber

EPA 549 250ml Nalgene H,SO, 7 21

EPA 550 lL Glass Amber HCl 7 40

METALS Antimony 250ml Plastic HNO, --- 180
Arsenic
Barium
Beryllium
Cadmium
Chromium
copper
Lead
Nickel
Selenium
Sodium
Thallium

Mercury --- 28

ASBESTOS EPA 600/4-83 250ml Plastic --- --- ---
MISC. INORGANICS Cyanide lL Plastic NaOH --- 14

Fluoride 250ml Plastic --- . 28
sulfate

Nitrate --- 2
Nitrite --- 2

* Holding Times expressed as days unless otherwise noted.

** Analysis holding time is expressed as days after extraction where
applicable.
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O:1CIo \Pon.Br\QA.DEPFors\DWPHSINF.FOR
Rcvisioa #: 1.0O
Rcvisioa Date: 02/12/93
Pgc 1 6( 3

Volatile Organics

Compound EPACode ~b do Sb Method R/U Phas¢

Beaz.enc 2990 0.0005 0.005 EPA502.2 R [

Bromnobczene 2993 0.0005 - EPA502.2 u [

Bronodichloroethane 2943 0.0005 - EPA502.2 u I

Bromoform 2942 0.0005 - EPA 502.2 u I

Broom¢thane 2214 0.001 - BPA 502.2 u I

Carbo tetrachloride 2982 0.0005 0.005 EPA 502.2 R I

Chlorobenzene 2989 0.0005 0.1 EPA502.2 R II

Chloroethane 2216 0.003 - EPA502.2 u I

Chlorofonn 2941 0.0005 - EPA502.2 u I

Chloromethane 2214 0.0005 - EPA 502.2 u I

1,2-ai.lorotoluene 2965 0.0005 - EPA502.2 u I

1,4-Chlorotoluene 2966 0.0005 - EPA502.2 u I

Dibromochloromcthanc 2944 0.0005 - EPA502.2 u I

1,2-Dichlorobcmzne 2968 0.0005 0.6. EPA 502.2 R II

1,3-Dichlorobemzne 2967 0.0005 - EPA502.2 u I
1,4-Dichlorobonzenc 2969 .. 0.0005 0.075 EPAS02.2 R I
l, 1-Dichloroethane 2978 0.0005 - EPA502.2 u I

1,2-Diohloroethanc 2980 0.0005 0.005 EPA502.2 R I
l, 1-Dichloroethcoe 2977 0.0005 0.007 EPA502.2 R I
cis-1,2-Dichloroethee 2380 0.0005 0.07 EPA502.2 R II
trans-1,2-Dichlorocthecnc 2979 0.0005 0.1 EPA502.2 R II
Dichloromctha.oe 2964 o.ooos 0.005 0.005 EPA502.2 u V
1,2-Dichloropropanc 2983 0.0005 0.005 EPA502.2 R II
1,3-Dichloropropanc 2412 0.0005 - EPA S02.2 u I
2,2-Dichlor0propane 2416 0.000S - EPA502.2 u I
1,1-Dichloropropcnc 2410 0.0005 - EPA S02.2 u 1
1,3-Dichloropropene 2413 0.0005 - EPA S02.2 u I
Ehy!benzene 2992 0.0005 0.7 EPA502.2 R II
Styrene 2996 0.0005 0.1 EPA502.2 R n
l,1,1,2-Tctrachlorocthane 2986 0.0005 - EPA502.2 u I
1,1,2,2-Tetrachloroelhane 2988 0.0005 - EPA S02.2 u I
Tctnchloroethcne 2987 0.0005 0.005 EPA502.2 R II
Toluene 2991 0.0005 1.0 EPA502.2 R II
1,2,4-Trichlorobenzene 2378 0.0005 0.005 0.07 EPA 502.2 R V
1,1,1-Trichloroctlwtc 2981 0.0005 0.2 EPA 502.2 R I
1,1,2-Trichlorocthtne 2985 0.0005 0.005 0.005 EPA502.2 R V
Trichloroethcnc 2984 0.0005 0.005 EPA 502.2 R 1
1,2,3-Trichloropropne 2414 0.0005 - EPA502.2 U I
Vinyl chloride 2976 0.001 0.002 EPA 502.2 R I
Toal Xylenes 2955 0.0005 10.0 EPA 502.2 R II
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O:CleaPot.Dr'QA.DEPFoDWPHSNF. FOR
Rvsia f: 1.0O
Rvsia De: 02/1293
Nae 26f3

synthetic organics

Compound E&A 2E do Mo Method R/U Pac

DBCP 2931 0.00002 0.0002 EPA S4 R II

EDB 2946 OJXXXJJ 0.00005 EPA 504 R II

Di(ethylhcxyD)adipate - 0.006 0.4 EPA 506 R V

Di(ethylhexyD)phhalate - 0.006 0.006 EPA 506 R V

Atrazinc 2050 O.CXXJI 0.003 EPA 507 R II

Butachlor 2076 - EPA 507 u II

Metolchlor 2045 - EPA 507 u II

Mctribuzinc 2595 - EPA 501 u II

Propachlor 2077 - EPA 507 u II

Simzine 2037 0.0007 0.004 EPA S07 R V

Alachlor 2051 O.O<XJ2 0.002 EPA 508 R II

Aldrin 2356 - EPA S08 u II

Chlordane 2959 O.O<XJ2 0.002 EPA 508 R II

Dicldrin 2070 - EPA SOS u II

Endrin 2005 0.00001 0.001 0.0002 EPA 508 R V

Hcptachlor 2065 0.00004 0.0004 EPA SOS R II
Hcpt.achlor epoxide 2067 0.00002 0.0002 EPA508 R II

Hexachlorobcnznc 2274 0.001 0.001 EPA 508 R V

Hexachlorocyclopcntadice 2042 0.001 o.os EPA508 R v
Lind±ne 2010 0.00002 0.0002 EPA 508 R II

Methoxychlor 2015 O.CXXJJ 0.04 EPA508 R II

Toxaphen 2020 0.(XJJ 0.003 EPAS08 R II

Deca.chlorobipbenyl - O.CXXJl 0.0005 EPA SOSA R II

2,4-D 2105 O.OOOJ 0.07 EPA SIS.I R II
Dalaspon 2031 0.001 0.01 0.2 BPA515.l R V

Dicamba 244-0 - EPA515.1 u II

Dinoscb 2041 0.0002 0.002 0.007 EPA S15.1 R V

Pentachlorophenol 2326 0.00004 0.001 EPA515.1 R II

Picloram 2040 0.0001 0.001 0.5 EPA 515.1 R V

2,4,5-TP 2110 0.()()()2 0.05 EPA 515.1 R II

Aldicarb 2047 0.0005 0.003 EPA 531.1 u II

Aldicarb sulfone 2044 0.0008 0.003 EPA S31.1 u II

Aldicarb sulfoxide 2043 0.0005 0.003 BPAS31.1 u II

Carbary! 2021 - EPA S31.1 u II

Ca-rbofuran 2046 0.0009 0.04 EPA531.l R II

3-Hydroxycarbofuran 2066 - EPA S31-.I u II
Methyomyl 2022 - EPA 531.1 u Il

Vydate (Oxymyl) 2036 0.02 0.2 EPA S3l.l R V

Glyphosatc 2034 0.006 0.06 0.7 EPA 547 R V

Endothall 2033 0.009 0.09 0.1 EPA 548 R V

Diquat 2032 0.0004 0.004 0.02 EPA 549 R V

Beozo(a)pyrcne 2306 0.00002 0.0002 0.0002 EPA 550 R V
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0:ClasVo«.Ba'QA.DEPFo«DWPILSINF.FOR
Rviuiont: 1.0O
RukaDe: 02/ 1293
Te 3 t3

Inorganics
Metals

Compound EPA Code 2Es 4o 2 Method R/tJ Phase

Antimony 1074 0.003 0.006 EPA 204.2 R V

Arsenic 1005 0.05 EPA 206.2 R [I

Barium 1010 0.002 2 EPA 200.7 R [I

Beryllium 1075 0.0003 0.004 EPA200.7 u V

Cadmium 1015 0.0001 0.00S EPA213.2 R [I

Chromium 1020 0.001 0.1 EPA218.2 R II

Copper 1022 . 1.3 EPA220.1 R m

Lead 1030 0.015 EPA 239.2 R III

Mcrury 103S 0.0002 0.002 EPA 245.1 R II

NicL:el 1036 0.00S 0.1 EPA 200.7 u V

Selenium 1045 0.002 0.05 EPA 270.2 R I

Sodium 1052 - EPA 200.7 u I

Thallium 1035 0.001 0.002 EPA279.2 u V

Asbestos

Compound EPA Code # dEo MCL Method R/tJ Phase

Asbestos 1097 0.01 7MF/L EPA-600/4-83 R n

Miscellaneous Inorganics

Compound EPA Code EL 4o M;,b Method R/tJ Pas¢

Cyanide 1024 0.02 0.2 EPA 335.2 u V

Fluoride 1025 4.0 EPA 340.2 R n
Nitrate 1040 O.OJ 10. EPA 300.0 R n
Nilritc 1041 0.01 1.0 EPA354.1 R n
Sulfate 1055 - EPA 300.0 u n

References: EPA 40 CFR Parts 141 and 142.
OAR, Chapter 333.
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