
HICKORY ENGINEERING, INC.

March27, 2003

Ms. J.ColleenHenry
RachelCarsonStateOfficeBuilding
P.O.Box 8466
Harrisburg,PA 17105

Re:JamestownMunicipalAuthority
GrowingGreenerNeworInnovativeTechnologyGrant- 351025
Final Report

DearMs. Henry,

In accordancewith yourletterdatedDecember2, 2002,attachedis thefinal reportfor the
referencedproject.

Sincerely,
Hickory En ineering,Inc.,

Joseph acchoini,P.E

C: Albert G.Drake, JMA Chaimian
01-003-09-02
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ENGINEERING, INC.

JAMESTOWNMUNICIPAL AUTHORITY
GROWINGGREENERNEW ORINNOVATIVE TECHNOLOGYGRANT

FINAL REPORT

I. ProjectSummary/Overview

TheJamestownMunicipal AuthoritywasawardedaGrowingGreenergrantfor
theuseof amixedoxidantgenerationsystemandbagfiltration for an iron-
manganesegroundwaterwell treatmentsystem.This treatmentsystemwas
incorporatedinto apotablewaterprojectthatreplacedtheAuthority’s complete
distributionsystem,watertreatmentplant andprovidedanew230,000-gallon
waterstandpipe.

II. WaterCharacteristicsandFlows

A. WaterSources:Thesystemusesthreegroundwaterwells. Thewells are
designatedasthe: ReservoirWell (33 GPM), theSouthWell (100GPM) and
theNew Well (100GPM). Thesystemis designedto operatewith eitherthe
Southor Newwell astheprimarysourcesandusingtheReservoirWell as
needed.ThesystemcanoperateboththeNew andSouthWells togetherfor a
periodofnot greaterthan 12 hoursevery24 hours.

B. WaterCharacteristics:

RAW WATER QUALITY, FEBRUARY 2003
Parameter SouthWell New Well ReservoirWell

Hardness,mg/l 43.6 54.3 39.3
LangliersIndex +0.14 0.0 +0.15
Iron, mg/l 0.327 0.494 0.120
Sulfur, mg/l 2 4 3
DissolvedSolids,
mg/l

290 280 410

pH 8.2 8.0 8.2

2. Theaveragedaily waterproductionfor 2003hasrangedfrom 80,000to
100,000GPD. Thesystemserves346 customers(residential,commercial
andinstitutional).
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III. SiteDescription:

A. OwnershipandMaintenance— Thepotablewatersystemis ownedbythe
JamestownMunicipal Authority. It is operatedandmaintainedby the
BoroughofJamestownthroughaleasebackagreement.TheBorough
currentlyusesacontractoperationsandmaintenancecompanyto operateand
maintainthepotablewatersystem.

B. ProcessandDescription— Attachedis a line schematicofthewatertreatment
plant, theoverall siteplanandtheplanview of thetreatmentplant. The
componentsofthesystemandthereuseareasfollows:

1. RawWaterWells— Threegroundwaterwells areusedasthewatersupply
for theservicearea. The operatordaily selectswhichwell orcombination
ofwells will be operatedfor theday. Thesystemis designedfor a
maximumdaily flow of 144,400GPD. Theprojecteddailyusageis
70,000to 80,000GPD. Thecontrolsystemwill activateanddeactivate
thewellsbasedon thewaterlevelsin theprimaryclearwell, final clear
well or thepotablewaterstandpipe.

2. Mixed OxidantGenerationSystem— A MIOX Sal 80 mixed oxidant
generationsystemproducesamixed oxidanthavingsimilarpropertiesto
sodiumhypochloritebut with betteroxidizingcapabilities.Themixed
oxidant is injectedinto therawwaterflow aftertheprimaryflow meter.A
secondaryfeedis providedto allow injection afterthefinal clearwell but
prior to thedistributionsystem.Themixed oxidantgenerationsystemuse
NaCl (99%pure)to generatethemixedoxidant.

3. PrimaryClearwell — A 4,000-gallonprimaryclearwell receivesthe
chemicallytreatedrawwater. This wateris providedwith an average
detentiontimeof40 minutes(minimumof 20 minutes)for reactionprior
to beingpumpedto thebagfiltration system. Two 100 GPM feedpumps
pump thewaterfrom theprimaryclearwell throughthebagfiltration
system. Eachpumpcanpumpto eitherorbothofthebagfiltrationsunits.

4. BagFiltration System— Twobagfilters areusedto removeanyparticulate
matterin theflow stream.Eachfilter containsfourclothbagsthathavean
openingof 5 to 200 micronsdependingon which sizeis installed. The
bagsarereplacedoncethefiltering systemreachesthemaximum
headloss.If thebagsarenot changedthecontrolsystemwill sensethe
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maximumheadlossandshutdownthetreatmentsystemuntil theoperator
changesthebags.

5. In-GroundReservoir— After thebagfiltration systemthetreatedwater
flows to the in-ground525,000-gallonreservoir. Thereservoiris usedasa
stagingareafor thefinal clearwell aswell asfor providingadditional
systemstorage.This reservoircanbe takenoff line for cleaningand
maintenanceby adjustingtheflow controlvalvesto allow thetreated
waterto flow from thebagfiltration systemto thefinal clearwell.

6. Final Clearwell — A 4,000gallon final clearwell receivesthetreated
watereitherfrom thein-groundreservoirorthebagfiltration systemfor
dischargeto thepotablewaterstoragetankor thedistributionsystem. The
final clearwell providesamaximumof 40 minutesandaminimumof 20
minutesofcontacttimeto insureadequatedisinfection. Thein-ground
reservoiralsoprovidescontacttime for disinfection. Two 100 GPM
pumpspumpthetreatedwatereitherthepotablewaterstandpipeorthe
distributionsystem. Theprimaryflowpathfor thetreatedwateris from
thefinal clearwell to thepotablewaterstandpipethento thedistribution
system. Thetwo pumpscanoperateasalead/lagsystem,singnlarlyor in
parallel(to providemaximumflow to thepotablewaterstandpipe).

7. PotableWaterStandpipe— A 230,000gallon standpipehavingan
operatingwaterheightof 98 feetprovidestheoperatingpressurefor the
distributionsystemaswell asatwo daysupplyofwater. Thestandpipe
providesaminimumdistributionsystempressureof 42 PSIatthewater
treatmentplant andamaximumwaterpressureof 96 PSIin thebusiness
districtoftheBorough. Thestandpipeis equippedwith apressure
transducerto activateanddeactivatethefinal clearwell pumpingsystem
to maintainthewaterlevel in thestandpipe.

C. PreviousTreatmentProblems

1. Theprevioustreatmentsystemwas incapableofprovidingapotable
waterwithoutbeingcorrosive,withouthavingtasteand odor
problems,andwithoutperiodicbacterialviolations.

IV. InnovativeTechnologyDescription

A. Mixed OxidantGenerationSystem— This systemwasselectedasa
replacementto gaschlorinationdueto safetyconcernsandsodium
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hypochloritedueto operationalconcernswith storage,handlingandcostof
the liquid. Themixedoxidantgenerationsystemutilizesfoodgradesalt
havingaNaClpurityofat least99%. Thesystemproducesamixed oxidant
solutionhavingastandardchlorineconcentrationof1,600%mg/l. Theunit
usesbetween30 and80 poundsof saltperday(amountvarying with the
waterproduction).Theprojectedcostfor thesaltusageon an annualbasisis
$1,200to $1,700. Theprojectedannualcostfor electricto generatethemixed
oxidantis $1,500to $2,000. Theannualcostis dependenton thedaily
volumeof waterrequired. TheunknownthisMarch is thefailure ofthefirst
electrolyticcell. This is the cell that producesthemixed oxidant, in March
theunit failed andwasshippedbackto themanufacturerfor review,comment
andreplacement.It is unknownatthis timewhy thecell failed, however,at
$3,000 for areplacement,it is aconcern.Themixed oxidanthasprovideda
bufferingcapabilitythat, to date,hasallowedtheBoroughto operatethe
treatmentsystemwith out theuseof sodaashfor corrosioncontrol. We
acknowledgethattherawwaterquality hasimproved,andsomayalsobe
providinganaturalbuffering. However,theprevioususeofchlorinegaswas
observedto lower thenaturalpH ofthe wateraccentuatingthecorrosiveness
of thewater. In accordancewith thePADEP systempermit, theAuthority is
requiredto analyizethemixed oxidant for thefollowing listedparameters.
ThePADEPhasnot seta limit on theseparameters.

Month Chlorite,m~/l Bromide,mg/l Bromate,mg/l
MIXED OXIDANT - PADEPREQUIREDANALYSIS

Dec.,2002 <50 <40 16
January,2003 <500 <400 <50
February,2003 <500 <400 <50

B. Bag FiltrationSystem— Thebagfiltration systemhasoperatedadequately
andis fully capableofremovingparticulatematterfrom thewater. The
oxidationoftheiron, manganeseand sulfurproducesa fine brownfloc that
settlesto thebottomoftheprimaryclearwell. Thebagfilters effectively
removethis particulatematterfrom theflow stream.Theoperationsstaffis
conductingtrail runsusingvarioussizebags(5 to 200micronopenings)to
seewhichperformsbest,with bestbeingdefinedaswhichremovesthe
particulatematterandlaststhelongesttime. Thebagfiltration system
providerrecommendeda five-micronbag. This sizewasfoundto be to
smallpluggingquickly. Theoperationsstaffis currentlyusing50-micron
bagsandis finding that onebaglastsoneweek. Basedon this sizethe
annualcostfor the filtration systemis $2,100.Thepriceperbagis thesame
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for theS through200micron; thesavingswill be in the lengthofthetime
thebagwill lastbeforerequiringreplacement.Theadvantageto thebag
filtration systemis thatno wateris lostbackwashingthefiltration system.
Generally,for a 100 GPM systemthebackwashwatervolumewould range
from 1,000to 3,000 GPD for therawwaterquality. Thebagfiltration
systemthereforesavesanannualwatervolumeof365,000to 1,095,000
GPD. Althoughsavingwater,thebagfiltration system,using the50 micron
bag,produces8 bagsweeklythatneedto be disposed.

Submittedby
Engineering,Inc.,

¾,~

C: AuthorityMembers
01-003-09-02

Pacchioni,P.E.



WATER TREATMENT PLANT MODE OF OPERATION
VALVE

NUMBER
VALVE lYPE

AND SIZE PRIMARY SECONDARY
1 CHECK VALVE 4” OPERATIONAL OPERATIONAL
2 CHECK VALVE 4” OPERATIONAL OPERATIONAL
3 CHECK VALVE 4” OPERATIONAL OPERATIONAL
4 PLUG VALVE 4” *

*

..•~•

*5 PLUG VALVE 4”
6 PLUG VALVE 4” * *
7 PLUG VALVE 4” NORMALLY OPEN NORMALLY OPEN
8 BUTTERFLY VALVE 6” NORMALLY OPEN NORMALLY CLOSED
9 BUTTERFLY VALVE 6” NORMALLY OPEN NORMALLY CLOSED
10 BUTTERFLY VALVE 6” NORMALLY OPEN NORMALLY CLOSED
11 CHECK VALVE 6” OPERATIONAL OPERATIONAL
12 CHECK VALVE 6” OPERATIONAL OPERATIONAL
13 BU1TERFLY VALVE 6” NORMALLY OPEN NORMALLY CLOSED
14 BUTTERFLY VALVE 6” NORMALLY OPEN NORMALLY CLOSED
15 BUTTERFLY VALVE 6” NORMALLY CLOSED NORMALLY
16 BUTTERFLY VALVE 6” NORMALLY OPEN NORMALLY
17 BUTTERFLY VALVE 6” NORMALLY OPEN NORMALLY
18 BUTTERFLY VALVE 4” NORMALLY OPEN NORMALLY C
19 BUTTERFLY VALVE 4” NORMALLY OPEN NORMALLY C
20 CHECK VALVE 4” OPERATIONAL OPERATIONAL
21 CHECK VALVE 4” OPERATIONAL OPERATIONAL
22 BUTTERFLY VALVE 4” NORMALLY OPEN NORMALLY CLOSED
23 BUTTERFLY VALVE 4” NORMALLY OPEN NORMALLY CLOSED
24 BUTTERFLY VALVE 6” NORMALLY CLOSED NORMALLY OPEN
25 BUTTERFLY VALVE 6” NORMALLY OPEN NORMALLY CLOSED
26 BUTTERFLY VALVE 6” NORMALLY CLOSED NORMALLY CLOSED
27 GATE VALVE 12” NORMALLY OPEN NORMALLY OPEN
28 BUTTERFLY VALVE 6” NORMALLY OPEN NORMALLY OPEN
29 BUTTERFLY VALVE 6” NORMALLY OPEN NORMALLY OPEN
30 CHECK VALVE 6” OPERATIONAL OPERATIONAL
31 CHECK VALVE 6” OPERATIONAL OPERATIONAL
32 BUTTERFLY VALVE 6” NORMALLY OPEN NORMALLY OPEN
33 BUTTERFLY VALVE 6” NORMALLY OPEN NORMALLY OPEN
34 GATE VALVE 8” NORMALLY OPEN NORMALLY OPEN
35 GATE VALVE 12” NORMALLY OPEN NORMALLY OPEN
36 GATE VALVE 8” NORMALLY CLOSED NORMALLY CLOSED
37 GATE VALVE 8” NORMALLY OPEN NORMALLY OPEN
38 GATE VALVE 8” NORMALLY OPEN NORMALLY OPEN
39 GATE VALVE 8” NORMALLY CLOSED NORMALLY CLOSED
40 BALL VALVE 1” NORMALLY OPEN NORMALLY OPEN
41 BALL CHECK VALVE 1” OPERATIONAL OPERATIONAL
42 BALL CHECK VALVE 1” OPERATIONAL OPERATIONAL
43 BALL VALVE 1” NORMALLY OPEN NORMALLY ‘OPEN
44 BALL CHECK VALVE 1” OPERATIONAL OPERATIONAL
45 BALL VALVE 1” NORMALLY CLOSED NORMALLY CLOSED
46 BALL CHECK VALVE 1” OPERATIONAL OPERATIONAL
47 BALL VALVE 1” NORMALLY CLOSED NORMALLY CLOSED
48 BALL VALVE 2” NORMALLY CLOSED NORMALLY CLOSED
49 BALL VALVE 2” NORMALLY CLOSED NORMALLY CLOSED
50 BALL VALVE 2” NORMALLY CLOSED NORMALLY CLOSED

PRIMARY MODE — USES COMPLETE TREATMENT SYSTEM.

SECONDARY MODE — ALLOWS PRIMARY CLEAR WELL AND
THE BAG FILTERS TO BE OFF LINE FOR MAINTENANCE.
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* THE OPERATOR SHALL SELECT THE WELL OR THE
COMBINATION OF WELLS TO OPERATE ON A DAILY OR WEEKLY
CYCLE. THE OPERATOR MAY SELECT EITHER WELL No. 1 OR 3
OR COMBINATION OF 1 & 2 OR 2 & 3. WELL Nos. 1 & 3
MAY BE OPERATED TOGETHER IN EMERGENCIES, BUT IN NO
CASE SHOULD THE WELLS BE OPERATING TOGETHER FOR MORE
THAN 12 CONSECUTIVE HOURS.
WHEN OPERATING WELL COMBINATIONS 1 & 2 OR 2 & 3, BOTH
BAG FILTERS MUST BE ON LINE. THE OPERATOR IS REQUIRED
TO ADJUST VALVE Nos. 15, 16 & 17 ACCORDINGLY.

HICKORY ENGINEERING. INC
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PROCESS FLOW DIAGRAM
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MIOX MIXED OXIDANT GENERATION SYSTEM
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