CITY OF PHILOMATH
Water System Master Plan,
Philomath, Oregon

OHD Comprehensive Perfor mance Evaluation
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Mr. Beau Vencill

City of Philomath

P.O. Box 5497 4/ e
Philomath, Oregon 97370

Dear Mr. Vencill: "L
Thank you for your help in completing the Comprehensive
Performance Evaluation of the water treatment plant for the City of
Philomath (PWS #4100624). The treatment is considered to be full
treatment (disinfection, flocculation, sedimentation, filtration) and is
subject to the requirements of the Surface Water Treatment Rule
that becomes effective as of July 1, 1993. The rule requires that the
surface water treatment achieve 3-log removal /inactivation of
Giardia cysts (also, 4-log inactivation of viruses). This is to be the
result of the combination of filtration and disinfection. The
filtration efficiency must achieve at least 2-log Giardia removal
credit with the disinfection process (CTs) demonstrating the
remaining log credit. '

The evaluation of the WTP revealed that the current filtration

operation is credited with 2-log Giardia removal if flow is

maintained at < 700 gpm through the WTP. Disinfection must
achieve 1-log CT effectiveness for Giardia inactivation and must be
demonstrated by daily calculation. The contact time to be used was
determined by tracer study to be 37 minutes through the WTP
(prechlorination), clearwell and mainline to first user at an
operation rate of 1000 gpm. This time may be used in doing the CT

‘calculation or if the rate is -changed a new tracer study must be

completed to determine contact time, We encourage the City to
have a tracer study done through the plant to determine the actual
contact time for the various flows,

In general compliance with the Surface Water Treatment Rule
requires the following by July 1, 1993:

1, Finished water turbidity (combined from all filters)
must be measured every 4 hours and recorded.
Results must be submitted to the Health Division each
month. Individual sample taps must be installed on
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each filter discharge and sampled once per day or
whenever combined flow turbidity changes. Also, each
filter must be profiled for turbidity spiking after
backwash once per-quarter. Records of individual
filter turbidity measurements must be maintained in
WTP files. Finished water turbidity readings must be
=< 0.5 ntu in 95% of the readings and never > 5 ntu.
It is recommended that finished water neversexceed
0.1 ntu,

Total treatment must provide 3-log reduction of
Giardia cysts. Filtration is credited with 2-log
reduction as long as turbidity MCLs are met.
Disinfection CTs are required to meet 1-log
inactivation of Giardia (4-log virus inactivation).
CTactual > CTrequired. Results must be calculated.
and recorded each day and submitted to the State
each month,

Free chlorine residual leaving WTP must be measured
and recorded 2 times per day.

Must calculate and record chemical feed dosages each

.day or whenever feed dosages change.

The following items are recommendations to help optimize the
filtration operation: )

1.

Recommend tracer study through the WTP to
determine actual contact times for all flow conditions,

Begin or end filter run with a backwash. Never start a
filter run with a dirty filter. Avoid start and stop filter
operation.

Base backwash on turbidity rather than headloss
across filters or time.

Consider installation of flow to waste piping (after
backwash). WTP could possibly achieve 2.5-log credit
with some improvements in operation capability.
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S Limit WTP flow < 700 gpm (required to achieve 2 or
2.5 log Giardia removal credit). .

6, Test finished water quality for TTHMs. Concern for
formation potential with the use of prechlorination.

The water treatment plant is well-operated and should méet the
requirements of the Surface Water Treatment Rule. We encourage
the City to make improvements to the WTP (add flow to waste
piping, restrict flow to 700 £pm, eliminate turbidity spiking) that
would allow the log reduction credit for the filtration process to
achieve 2.5 log.

Please call if there are any questions.

Sincerely%/&/—'

Tbm Charbonneau, P.E.
Regional Manager
Drinking Water Section

cc:  Mike Grimm, OHD
John Potts, OHD :
Benton County Health Department
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" A. PLANT FLOW DIAGRAM '
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B. FLOW DaATa
Design Flow
| Average Daily Flow 700 - -mgd JrM

Maximum Hydraulic Capacity ! mgd
Operating Flow
Peak Instantaneous ‘Operating Flow _ /050 rgd, 77+

C. UNIT PROCESSES
{

Comments

10w _Stream Measured Meter Type Calibration Fregquency
'. Raw Water: KOCde/ . 07_37‘
T ) (—{-urbm.e?) '
Mme . totel How )
¢ flrw vate,
Finished Water: j}:zw(mq
- (Proy"—uuj ‘
£ Llow rate
Backwash: AL
4
Backwash Recycle: MOl —  baelroaed L T e

Ether (designate):
:



i

. Theorqtical

b : ‘DESIGN DATA - -
C. UNIT PROCESSES (con..)

PRESEDIMENTATION.

Jo

:esediﬁentation: - ) /;/)//

Type (concrete or earthen-sketch below) :

Number of Basins Surface Dimensio

Water Depth (shallowest) _ ft. (deepegt) ft.
Weir Location '
Weir Length ft. _ :
Total Surface Area ' ft2 Total Voiume ' ft3
Total Volume mg |
Flow:

Theoretical Operating

Detention Time:

Operating

Weir Overflow Rate:

Theoretical

gpn/ft Operating
Surface Settling Rate/ ' '

/ "heoretical gpr/£t2- Operating
Chemical Feed C'pability: - '

Type of Chemicals

mgd
hr
épm/ft

gpm/£t2

Operating Kange (describe) .

Sketch:

M e v iicas rade m el



S . . DESIGN’DATA ...
C..UNIT PROCESSEE (cont.; | - . o .
RAPID MIX

| apid Mix: o .
Typ e R ' . -
(mechanical, inline mechanical,(igi;;gﬁgzgggg)
Number of Mixers 1 Water Depth _
Number of Basins Surface Dimensions
Horsepower Total Volume gallons
Flow:
Theoretical ‘mgd Operating 050 wrgdgprq
Detention Time: ' & '
Theoretical ngd Operating mgd
G Value
Theoretical _mgd Operating mngd

Operating Problems:

;o - COAGULATION / FLOCCULATTION L .
<«0cculation: :

Type (e.g., paddle wheel, turbine, hyéraulic). ’H»:M/MWMJ)-&&A e
- Control (e.qg. constant speed or variable Speed) - ! .

High Temp. 47°C Low Temp. _- %4°C_ High pH _ 75" Low pH 4. 8
Stages (sketch below) ' ' : -

(e Sebiinuhohim frocess)

' ~ SURFACE

STAGE/BASIN DIMENSIONS DEPTH VOLUME HORSEPOWER G VALUE
1 - )

2

3

Total

low:

heovetical MGD Operating MGD
I Cion Time: : _

heoretical MGD Operating MGD

alculations/Assumptions:




- . DESIGN DATA

G. UNIT PROCESSES (cOuv.) -

SEDIHENTATION

edimentation Basins: l
Type: -Conventional ° Tube Settlers \/‘ Upflow Clarifiers éd)sarpvéz"r
Number of Basins A Surface Dimensions &-4 el 2//a,mf 3"7“7-[

Water Depth (shallowest) - _ ft. (deepest) &-&" ft.
Weir Location

Weir Length 5 ft./flHer | -
Total Surface Area _(,9.4  ft2 Total Volune _ & 45/ pt3

Total Volume 23 77 -chj onS
Flow:

Theoretical Lo ngd Operating 405" ngd
Detention Time: . ’ .
Tlieorétical 49 MM. Operating 3.Z -?47;” .

Welr Overflow Rate'

Theoretlcal &9. i g'pm/ft Operatlng (OS5 gpm/ft
Surface Settling Rate: ' ' ' ' . .
; Theoretical {®] gpm/ft2 Operatlng - 5” . gpm/fi2

Inlet Condltlons (Descrlbe and/or sketch)

e i |77/ ekt

™ | |
I r T Y " ."v: -".'-;,' (H.;’E&“l '.._. "_: E’w i{:lwmu

Sad. : £ H‘

-

Oneratlng Problems. : . '
[ _% Brom J%@mwﬂ A _ASCE Sanwa 29 14)-142

o A —, e T ——
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DESIGN DATA . , ) .
C. UNIT PROCESSES (cont.) o ' -
_ FILTRATION
( '

Type of Filters (sang, @ixed medid), dual media, Pressure gravity, etc.)

Number of Filters 2.

Surface Dimensions 128.9 sr
] (Bf,qungt(-’Q:'?oSFﬁt
Media Charachteristic;s: - . -
MEDIA TYPE DEPTH EFFECTIVE SIZE SPECIFIC GRAVITY
N P G U .
B, l\Co N 2 FM
ayNg -
vy,
. s _
Total Surface Area 138.9 ft2 w(z f _
' ' . - ' 9 erahina oo = 1.5 HC
Filtration Rate: Theoretiud Flew = M&D (6946 )_ op J 05D &
Theoretical SO gpm/ft2 Operating 7.l gpm/ft2

Filter 'Contrc_:l (e.g., constant rate, aeclining rate, constant level)

Avaliable Headloss ! 7 _ ft.. (

E%céwu¢sé_&5uémqéd{4J£$%ﬁ§
( :face Wash: . , ' - - _ head) . B |
"TYPE (e.g., fixed, manﬁal) ; '

Water Flow Rate " gpm .. " surface Wash Rate ___ -~ .gpm
Duration (Operating) _ : . min . .

Backwash:

Water Wash Rate:

Theoretical - gpm/ft2 Operating /7 gpm/ft2
Duration: : _ ' a# I

Theoretical gpm/ft2 Operating 9 ghmiEEs
Air Wash Rate:

CTheoretical scfm/ft2 Operating - scfm?ft2 2 G
> Wad 071 Lipunard Clorificr. Raw tatey backuash vsed o ep < sfves
Control/Operating Problems: - :

~ ' Yes No ' - Yes No
Mud Balls X Hydraulic Loading X
Dirty Media X Air Bubbles ' X
Uneven Media X Surface Wash Control K
Backwash Rate Gradual « . Filter Rate Control X

f‘.o**nehts.:._ o S : g
WP 15 eperubing A ho Mgh ofa Flel
ok disugped or e,
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DESIGN DATA

‘C. UNIT PROCESSES (cont.;

DISINFECTION THEORETICAL

.1 : AVATLABLE
Contact Basin(s) (e.g. clearwell): ) CHANNEL EFFECTIVE
: ' SURFACE : . (2/lms). LENGTH TO  coNTACT
_BASIN NO. DIMENSIONS DEPTH VOLUME WIDTH VOLUME

7 — e —t il .
Total Volume GO, pod %
L . . ¥ Tracer Sy
Chlorinator(s): o vnfo
No. of Chlorinators 2 Capacity QQ#A%
Flow Proportioned ? %ﬂ&
Feed Rate: .
Design _020 #‘//Md Operating
Flow: .
Design 700 U,f;’pr . Operating L0550 I/ i
Dosage:

Design ' ‘2‘ ‘/’a’pM . Operating N 4 eeggz { %ea nfs'fc/ua_g/

Operating Problems:

c ulating‘ ‘approximate CT:

maximum pH AR . min:i.mum temp. _I° ,

o Mlmmu%-r-e_e t".fLZ‘ resi..(iu.al. [HQIM. expected log removal of plant’ 2%
fiequired CT using above assumptions - ¢o ( 1 L"{f : "-bp"""‘—‘q".‘.”‘) '
Has a tracer study 1:.>eenv done ? g& (3 {”_3' ’6@) S
If yes, what wa; the T10 ? 7/ (min.) (7%/;(4, %az{// .?{%MSM’”/O’

Ling 4o first uter.

If no, what is the estimated theoretical contact time ? (min.)
Contact time required = Reguired CT. 6o
Minimum Maximam Chlorine Residual / _
Contact time reguired = 470 minutes )
. ~ _ 7 5/ ; _
Theoretical flow = Theoretical volume Q”ﬂiﬁd/é)‘“(ﬂ
Contact time required e
Theoretical flow = B2 B3  gpm __ mgd
(,Tf/g maarﬁxu'/cw‘téw: 3x7 .= 0o /ﬁoa —
Lo . - /86
Comments:

Q,’,,%‘fi"’?, dtront_olearwed ot {fowr (Lo Tiucer Shidl)) = Jococs.

2 fi1cirt enly — Cenitact diwme = Ton 2 toeoces .oy Yo 211 Load) (2 700390
With pire-Chloination — (o dect dime = 30w @ Lnoootm ! or 53 g}iﬁ ﬁ}& 700 31
* Meool o yun_add Yienad tvacer ?hAd% fo _dedeywmine actual Lisug . .




" - , PESIGN:DATA; 5y,

CH}.M.[ CAL FEED CAPABILITY

Coagulant Aids: - _ OPERATING FLOW -DESIGN DOSAGE
RIS DESIGN FEED {mgd) ' (mg/1)
| XYPE RANGE min. - min. J8aN-,
dlaw] — 290 GPD @5@ & WX Ry V7

—r————

H'l‘

Polymers: DESIGN FEED OPERATING ) BESIEN—

TYPE PURPQOSE _RANGE { GPH) FLOW (mgd) DOSAGE ’
Veiol P filfer ded ' Lo5D 9pmM - __B.elny/e
Zb%ﬁﬂ%: .
Dosage Control (describe): "5
ORIZ Amﬂ&ray;;ﬂb7 Jay 74314979- ('{)¢ ) _
e s 4£Qy€9 D thlues <y Cé&aipcs L&,

dperating Problems:

Conc. /Pu p/callbrz;.@él Test; [ ; -

Stabilizat Chemi
cgemlézislggewem c(é.{ dGA (/f&ﬂz-éya/ vgr P// cm;é—a/)

Dosage Control (descrlbe)

-~ Operating Problems:

Fluoride: ' ' l',
Fluoride Compound Used: é?zéégé224ga§t4%¢:£222¢(
Dosage (Operating) 1

mg/l
Conments: .

. Softening:
Chemicals Used:
Dosage Control (describe):

Operating Problems:




.o . TEST DATA

A. TﬁRBIDITY 'CHECKS AFTER BACKWASH:

Run # L Run # 2
Elapsed Time Reading (NTU) Elapsed Time Reading (NTU)

o Y o 0.09%
4 _— 2 0. 0%
2 2.5~ = L. 1o
3 0.35~ i o, 14
4 0:30 S5 o4 .21
L 02.20 7 0,28
7 0. 20 8 ey
2 0. 20 q ‘ O 25
9 - 0.2¢ 10 __o23
i 2. 20 1! .20
i7 2.2% {4 247
AD o.21 19 D. 15
25 Z.17. 20 O.15

30 D14 {7 o114
43 013 38 o,
Lo o1 40 2.5

. ) 54 . 2. 11
{
i «ments:

elimin '
uMHa lO#Qan e I Plawt credided witdh 2-log é;ﬂm_u%
- Ly ed.ua:;uq LTV productiog 4o IMG'D 1 um;-%{_
Achieve 2.5 Ioj credif.
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FAX (503) 731

TDD-Nonvoice (503) 731-4031 ' r

K

If you have any Giiéstions please give me a call. .

DEPARTMENT OF
July 22, 1993 HUMAN

RESQURCES

_ HEALTH DIVISION
Philomath Water Department

Dick Clark | P J
400 S. 16th, Box 549 | {

Philomath, OR 97370 . R
RE: Fluoride Check Samples
Dear Dick Clark:
Thank you for sending in the ﬂuoride check sample. The results were:
Your reading: 1.0
Health Division reading: 1.0

Difference: 0

Since the difference was < 0.3 ppm, your analysis result is acceptable.

Remember the optimal range for fluoride is 0.8 and 1.2 ppm.

Sincerely,

%

Patrick"Meyer, MPH, RS
Monitoring & Compliance
Dl‘inking Water Section

Barbara Roberts
Governor

Hi\Home WM cyerFIVFIn! i
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