Existing Water System
Section 5

5.1 Raw Water Supply

5.1.1 Water Rights

The City of Newportiolds 7 water use permits allowing for a total 824 cfs from various streams.

Figure 5.1.1 (located at end of Section) illustrates the location of the various water rights held by Newport
and the approximate location of their points of diversion.

Table 5.1.1 17 Water Rights Summary

Priority POD Rate

Source Name Application Permit | Certificate Date (cfs)
Blattner Creek S72 S20 1012 5/10/1909 0.54
Nye Creek S8970 S5882 8603 5/14/1923 1.5
Nye Creek S9224 S6197 9113 10/15/1923 0.7
Hurbert Creek S9221 S6194 9112 10/15/1923 0.1
Big Creek S11156 S7722 9127 10/27/1926 10.0
Siletz River S39121 S29213 ~ 9/24/1963 6.0
Jeffries Creek S44381 S33151 57650 1/9/1968 0.4

19.24

Priority Storage
Storage Application| Permit | Certificate Date (acre-feet)

Big Creek Res. #1 S26388 S20703 21357 8/31/1951 200
Big Creek Res. #2 S43413 S33127 48628 3/24/1967 310
Big Creek Res. #2 S43413 S33127 48628 6/5/1968 35
Big Creek Res. #2 S52204 S38220 ~ 7/19/1974 625

Currently, the City can only utilize the Blattner Creek, Siletz River, and Big Creek water fgigdNye
Creek and Hurbert Creek rights from 1923 ardomger in use and cannot be practically implemented
due to their diance from the treatment plant and nature of developnierihe pasthe City haset up
pumping and diversion equipment to divert part or all of their Jeffries Creek watebuighdsnot done
so forseveral years.

Storage rights are held for two reservoirs on Big Creek upstream from the water treatment plant. The
Blattner Creek water right floginto Big Creek Reservoir #2 (upper reservbiy)gravity. The Siletz

right is divertedand pumped into the Big Creek Reser#iirthrough over 5 miles of piping. Water from
the upper Reservoir #2 flows into the lower Reservoiwkiére theBig Creek Pump Station is located to
pump all available water rights to the treatment plant

Duringthe heart of the summer months, the only water right that is currently capable of providing the
City with a supply of raw water is the 6.0 cfs right on the SRéter due to inadequate flows in Big
Creek and Blattner Creek. System demianeikcess of @ cfsis met at these timahrough the use of
water in the Reservoirs which was stored during previous wetter months.
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5.1.2 Water Quality

Raw water data for Newport is measured at the treatment plant following withdrawal from the lower
reservoir. Water from Big Creek and the Siletz is ableséttlein the reservos prior to being diverted for
treatment at the water planthe settling that occurs in the reservoirs results in low raw water turbidity
however it is possible that higher ironangaese and colodevels also resultNatural alkalinity is low
thus requiring supplemental alkalinity through lime addition when using alum for coagulAtion.
summary of the basic raw water quality parameters fo4-2007 datas provided as follows:

Table 5.1.2 1 Raw Water Quality Parameters, 2004-2007

Temp | pH Turbidity | Color Iron Mn Alkalinity TOC (mg/L)
Q) (NTU) (SY) (mg/L) (mg/L) (mg/L)

Average | 145 | 7.0 15 34 0.5 0.04 11 1.53

Max 224 |78 6.6 86 1.8 0.13 20 2.45

Min 4.5 6.5 0.6 2 0.1 0.01 6 0.96

During summer months, the lower Big Creek Reservoir experiences levaia afhid manganese
exceeding the secondary maximum contaminant levels of 0.3 mg/L and 0.05 mg/L for iron and
manganese respectivelir his,combinal with warmer temperaturesd shallow depthshere algae and
other plantife thrive, results in periods of relatively poor water quality and difficult treatment.

5.1.3 Siletz River Intake Structure and Transmission

The City of Newport owns and opersatan
intake on the SiletRiver. The intake is a
large concrete structure located on the sid| ..
of the river. The Newport intake is located ..
adjacent to and immediately upstream of ;
another large intake owned and operated
Georgia Pacifit.umber. A smaller intake
is located just psteam and is owned and
operated by the City of Toledo.

The Siletz intake wastarted up il994 in
order to divert water from the Siletz River |-
and pump it into the Big Creek drainage
basin. When the intake was constructed,
approximately29,000 linealfeet of 16inch
ductile irontransmissiorpipe and
approximately 100 feet of 18nch steel ;
pipe wasinstalledto connect the intake to the upper Big Creek reser@tocity in the 16inch
transmission piping at the full water right of 6 cfs (2693 giz#).3 feet per second.

The screening at the intake consists of lmamtype Johnson screens designed to prevent large debris
and juvenile fish from entering the wetwell of the intake pump station. Each Johnsamis@einches
in diameter and desigdto be raised and lowered to alloarfmaintenance of the screens.

During the winter months, the intake has generally sat idle because sufficient water is avatitegiegin
Creek basirand the cost of pumping from the Siletz is unnecessHng intake has a history of silt and
sand buildup within the wetwell due tize highly turbid winter water conditiond his has generally
required manual cleaning and removal in the spring to prepare the intalge fduring the summer
months.
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There are threpumps located within
the Siletz intake. Each punmasa
200horsepower460-volt, 3-phase,
1800Grpm vertical motor manufactured
by U.S. Motors. Each pump is a
Fairbanks Morse 12M,-gtage, CT
headvertical turbine pumpated for
1000 gpm at 560 feet ftdynamic
head (TDH). With two pumps running
at once the station output is
approximately 2200 gpm with a
discharge pressure exceeding 200 psi.

The original pumpsrewater

lubricated meaning that a portion of

the pumped water is circulated around

the $aft and seals for lubrication. Due

to the highly turbid water, the grit and

silt in the raw water has created a maintenance problem with wear on the shafts and seals. At the time
this study wabeing pr@ared, the City was in the processrfestigatig new pumps that will utilize a
food-grade oil lubrication system for the shafts and seals. This should reduce the wear and maintenance
issues related to the water lubricated systems.

A single VFD is included in the pump station to allow the
City to control the rate and output of onetlve other of

two pumps with the third pump delivering its full capacity.
This flexibility allows the Cityto adjust flows depending
on their needs arttie available water in the river.

Operating pressurese on the order of 200 psi as
measured on the discharge side of the intake pumps.
Consequently the risk of water hammer within the
transmission main is significant at startup and shutdown.
In orderto protect against damage associated with water
hammer, the intake facility includedarge pressure vessel |-
housed in a separate building (shown in the foreground o
the adjacent photo). The pressure vessel provides surge
dampening to absorb the shockldarce of water hammer
so that it does not damage piping or fittings along the
transmission main or within the pump station itself.

The Siletz intake is in good condition and has been well
maintained.Thepumpsareslightly undersized fothe

total permitted water right but have been sufficient for past
needs. Small solids handling pumps could be added to facilitate silt removal prior to summer pumping.
Shutoff valves or gates to isolate the wetwell from the river cannot be added since a floodeldlisretwe
required to prevent uplift during high river conditions.

Drawbacks of the Siletz intake as a raw water source include the fact thatunitéty is highin the
winter months and that a significant amount of energy is required to lift waterteo8iletz to Big
Creek. This is offsdty the fact that raw water in Big Creek is relatively good even in the winter months
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due to the calming effect of the reservoir. Also, winter rains tend to produce enough water in the Big
Creek basin to eliminate¢imeed to pump from the Silékaver when wateturbidity is high

In order b pump the entire 2693 gpm water right from the Siletz, all three of the existing pumps must run
together and the discharge pressure would be approximately 230 psi. The punmps & years old

and replacement should be planned during the planning pafibén new pumps are required, it is
recommended that they be sized such that two pumps running together provide the full water right with a
third pump in standby. This wilikely require 300 Hp motors.

5.1.4 Big Creek Reservoirs and Dams

The water right on Big Creek dates back to 1926 with the right on Blattner Creek dating back to 1909.
However, it was not until 1951 that the original Big Creek dam was constructethevititention of
impounding flows in the Big Creek basin so that the City would have more water available during the
drier summer months.

The original earthen dam (1951) impounded approximately 20&eetref water. This reservoir, now
referred to ashie lower reservoifReservoir #1)is the location from whicthe City diverts water from
the Big Creek basin to be treated at the water treatment plant. The original treatment faaditity and
water intake were constructed concurrently.

In 1969, thesecond dam was built to create the upper Big Creek res@Raservoir #2) In 1976, the
upper reservoir was expanded by raising the new dam to create a total storage capacity of around 970
acrefeet. Together, the upper and lower reservoirs providatd.,200 acrdeet of storage A simple
outlet and control structure is located nearupperdam whichreleasesvater to the lower reservoir.

The upper reservoif2is relatively deep (as compared to the lower rese#d)iand free from weeds and
othe plant growth in the waterThe lower reservoir is much shallower which results in warmer summer
temperatures. At some point in the past, Brazilian Elodea was introduced to the lower reservoir. The
Elodea has propagated and expandddl much of thereservoir. This condition along with thevarmer
water temperaturebas resulted itaste and odor problenas well asther water quality concerns for the
City. Additionally, natural iron and manganesad annual turnover (due to thermoclimgthin the
reservoirs has presented treatnardllengesn recent years following a reduction in the prechlorination
dose used at the treatment plant.

Extreme care should be taken to avoid introducing water from the lower reservoir into the upper reservoir
to prevent Brazilian Elodea from contaminating the upper reservoir as well.

5.1.5 Big Creek Pump Station and Transmission

The City constructed a new pump station on the lower Big Creek
reservoir inl974 to serve as a raw water intake for the water treatmg
plant. The raw water pump station is constructed on piles and is
accessed by a gang plank from the lower dam structure.

The pump station houses 3 turbine style pumps. The horsepower rf
and estimatedapacityof each pump is as follows:

(2) 7.5 lorsepower pumps.................. ~1,000 gpm
(1) 25 horsepower pump.................... ~2,200 gpm
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The pumps are low head pumps that
lift the water a short distance to the
nearby Big Creek treatment plant.

The raw water intake has beerain
declining condition though some
recent upgraddsave been made in arj S EE——>
effort to maintain and extend the
useful life of the intake.

To improve the operational control at
the plant, a VFD was recently adde
to the intake system so that the flow
rate into the plant can be carefully
controlled and tunedThis has
improved the operation of the =
clarifiers and reduced the amount of |, .
water overflowing from the filters.

5.2 Water Treatment Facilities

The purpose of this section is to provide a detailed description of the existing treatment facilities at the
City of Newport. Each system component will be described and an effort made to characterize the
existing capacity and condition of each componé&¥here applicable, deficiencies with treatment
components will be discussed.

5.2.1 Raw Water Chemical Addition

Raw water pipingenters the treatmen
plant site between the two existing
clariflocculators. The piping enters
the treatment plant in thever level
where chemicals are injected into the
raw water stream followed by flash
mixing.

Chemicals added to the raw water
stream include alum for coagulation,
hydrated limeor pH and alkalinity
adjustmentand chlorine for
disinfection For 2007, tle average
alum dose was 30.7 mg/L and the
average dose of lime into the raw
water was 11.8 mg/L. (A lime dose
of approximately 1.6 mg/L is also
added following filtration for final pH =
adjustment.)

As industryhealthconcerns over disinfection byprodu¢BBPs) have increased, the City has reduced the
level of pre-chlorination(chlorine added prior to filtration) to reduBdPsin the finished water The
City experimented with potassium permanganate in the past as an alternative oxidant but abandoned its
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use due to difficules in controling the dosage. As DBPtaste and odor concerns, and manganese issues
havepersistedhe City recently bemn efforts to utilize sodium permanganate as an alternative oxidant.
While the use of sodium permanganate witha oxidation without increasing DBPs, it will not alleviate

the problem of inadequate chlorine contact tamealiscussed later.

Alum is stored in a large horizontal cylindrical tank in thedo level of the building and hydrated lime is
stored upstairg dry bags and fed in a volumetric feeder.

5.2.2 Flocculation and Sedimentation

After chemical addition and flash
mixing, the raw water piping makes g
180-degree turn and takes the water
back out of the builicig and into a
splitter box and divided beten the
two clariflocculators.

The water treatment facility originally
included a single clariflocculator as
part of the overall treatment process.
The original clariflocculatqr
constructed in 1952/53, has an inside
diameter ob0-feet and asidewall
depth of around 12 feet. The
clariflocculatorcontains an inner
flocculation chamber surrounded by
an upflow clarifier section. The
flocculation chamber has a volume o
approximately 31,770 gallons while the clarifier section has a surfacefapproximately 1,430 %and
a volume of about 144,500 gallons.

A second clariflocculator was added in 1978as part of an upgrade to the plant and to increase the
overall capacity of the water treatment facility. The second unit is of similar size and construction to the
first. However, the newer clariflocculatbes settled over the years and does not operate properly as the
water service in the tank is no longer level with the overflow launders around the tank.

At some point, the City added tube settlers to the clarifloccultiansprove the performancsd the
sedimentation proces©peration of the clariflocculators has historically been a struggle as the units do
not function in a balanced or even rate. Water quality is not consistent from each unit nor is the rate of
flow. Itis only through careful opeian that adequate sedimentation is accomplished.

The Recommended Standards for Water WorksSthle Standards) recommend a minimum of 30

minutes detention time within flocculators, 2 to 4 hours detention within clarifiers, and a maximum

surface loadingate of 2 gpm/ftfor tube settlers. Based on these standards, the two clariflocculators

have a combined maximum capacity of 3 MGD. It is estimated that suitable performance can be achieved
at flows up to 4.3 MGD with ideal chemical addition howeveraefoverflow rates on the tube settlers

would be much higher than optimum for color removal. Essentially, at the current peak summer flow
rates of 4 MGD, the maximum capacity of the clariflocculators has been reached.

Due to theage and condition of theructures and equipmenihe poor individual performance of the
units,and the lack of additional treatment capaditg, clariflocculators are considered todt¢éhe end of
their useful lives.
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