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1.0 INTRODUcnON 

This Operations and Maintenance Plan for tbe Village of Lyndonville Municipal 

drinlting Water System (System) is being submitted by Environmental Science &: 
Engineering. lot. (ESE), formerly Hunter/BCA, to EPA Region I punuant to an 
Administrative Consent Order, Dodtet No. 1-89-1090, effective September 29,1989. 
The Plan contains eleven sections which respond to the deliverables required by 
Sec:tion 49 of the Order. 

2.0 PLANT OPERATING PROCEDURES 

Tbe followiq sec:tion describes the operating procedures that are necessary to 

operate tbe System. Also included in this section is a schedule of wben operatin& 
procedwa are to be performed. 

2.1 PIANTDESCRIPTION 

Tbe System consists of two fixed bed arbon adsorben, a sodium bypo<blorite 
disinfec:tion system, and a dear well pumpiq station to transfer treated water to tbe 
distribution system. Tbe ueattnent system is enclosed in a beatcd buildiq for freeze 

protection IDd aesthetic considerations. 

Drawina 1 provides an engineerina flow diagram of the treatment system. 
Groundwater will be pumped from wells PW-1, PW-2, and PW-3 in tbe municipal 
wellfield aud treated in the carbon bed adsorben to remove volatile orsanic 
compounds. 

The design flowrate of water to be treated is 700 gallons per minute (gpm). This 

peak usage occurs during Village emergencies (i.e ., fire or when the village 

reservoirs require replenishing). Water is simultaneously pumped from two weUs. 

During normal operations, water is pumped from one well only. The normal peak 
water usage rate is 375 gpm. This peak usage rate occurs between 7 a.m. and 6 p.m. 
Water is pumped exclusively from well PW·l. The flow rate of water pumped 

:II= 
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during non·peak boun is 350 gpm. During this time, water is pumped from 
either well PW-2 or PW-3. 

Each carbon bed adsorber is an ASME ooded vessel with a design pressure of 7S 
psig at ISO• F. Each vessel is lined with avinyl ester resin suitable for potable water 
use, and is charged with 20,000 pounds of virpn granular activated carbon (GAC). 
The GAC is supponecl in each vessel by an underdrain collection system consistins 
of slou of predetermined width. The slou retain the GAC and allow free passage of 
treated water with a minimum of pressure drop. Treated water then passes through 
the second adsorber which acts u a guard bed in case of orsanic compound 
breakthrough from the flnt bed. 

Wben breakthrough is detected downstream of the fust carbon bed in the treatment 
system, the tim carbon bed is isolated from the treatment system by Vllvin&- Water 
is then treated by the second or polisbin& bed only, while the spent carbon in the flnt 
bed is replaced with virpn carbon. 

Dackwasb water and neutralized disinfection solution water are discbarsed to the 
Puswttpoic River through an underaround discbarBe line. An NPDES permit issued 
pursuant to the Clean Water Act reptcs the quality of this discb~r~e and seu 
contaminant limits. A copy of the NPDES permit requirements is included in 
Appendix A. 

GAC replacement in the lead adsorber is accomplished hydraulically in slun)' form 
in a dooed-loop pipins system between the adsorber vessel and the GAC transpon 
truck. The spent GAC is transferred by pressurizins the adsorber and pneumatically 
displaciDB the sluny to the transpen truck. Virpn GAC is then c:barged to the 
empty adsorber. After GAC replacemen4 the unit with virpn carbon is put back in 
service and becomes the second treatment bed. or guard bed. in the treatment series. 

Erfluent from the carbon bed treatment system is disinfected with a sodium 
hypochlorite chlorination system. The sodium hypochlorite chlorination system is 
installed downstream of the activated carbon adsorbers. This system insures that the 
water distribution system will not be contaminated by bacterial action. if any, from 
the carbon bed absorption system. 
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The chlorination system is designed to produce a S ppmv free chlorine level in a 700 
gpm water stream. Based on experience with carbon adsorption systems. a 3 to S 
ppmv free chlorine concentration is adequate to provide disinfection of water after 
passing through the wet phase carboa lhsorptioa system. This range also insures a 
0.5 ppmv to 1ppmv residual chlorine level in the distribution systeDL 

The sodium bypochlorite chlorination system coosists of a vuiable speed meterin& 
pump, day tank, storage tanlt aod sodium bypo<:blorite injec:tioa system. The 
chlorination system operates usin& commercially available sodium hypochlorite 
solutioa (IS% by volume solutioa). The ISOO galloa storage tank is adequate for 
about I mouth of treatiag well water pumped at 700 gpm. 

Efflueat from the treatmeot aod ebloritwioa systems is piped 10 a pumping statioo 
located below &fide. The pumping statioa aod rollec:tioa reservoir is equipped with 
two vertieal turbine putap<. Pump P-1 is a aew vertieal turbine pump rated for 4SO 
IPm aod 400 ft. TDH. Pump P-2 is a 700 IPm pump reloeated from the eaistin& 
pump bouse. Pump P-1 will be oa-line cootiauously aod the secood pump will 
operate during peak emergeaey water wage times ooly. 

2.2 PlANT OPERATING SUMMARY 

All equipmeat installed at the drinkia& water treatmeDt plaa~ which is operated OD I 
routiae basis, including valves, instrumeatatioa, aod mec:baoieal equipmeat will be 
usipd a number for ease in identification. This number will appear on a taa which 
will be anacbed to the particular piece of equipmeol 

The operatin& procedures which follow provide detailed instructions for performi.Da 
the indicated wks. Valves and instruments that are referenced by number in tbe 

operating procedures are shown on: 

a the block flow diagram for eacb procedure (for descriptive purposes); 
a the plant valve location plan; and 
a the master valve list (Table 1). 

The engineering now diagram (Drawing l} shows all piping and instrumentation for 

lhe Treatment System. 

http:performi.Da
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TABLE! 
MASTER VALVE UST 

Municipal Well Field Treatment System 
Lyndooville, VT 

Valve Number Description 

VI AdsorberC·l, Waterlnlet 
(Adsorber in lead position) 

V2 Adsorber C-1, Water Inlet 
(Adsorber in lag position) 

V3 Adsorber C-1, Backwash Inlet 

V4 Adsorber C-1, Treated Water 
toOearnll 

VS Adsorber C-2, Water Inlet 
(Adsorber in lo& position) 

V6 Adsorber C-2, Water Inlet 
(Adsorber in lead position) 

V7 Adsorber C-2, Backwash Inlet 

VB Adsorber C-2, Treated Water 
toOearwell 

V9 AdsorberC-1, Backwash Water 
Drain 

VlO Adsorber C-2, Backwash Water 
Drain 

Vll Backwash Water Isolation Valve 

Vl2 Potable Water to Truck 

Vl3 PIV Valve 
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TABLE I (coaL) 

MASTER VALVE UST 


Municipal Well Field Treatment System 

LyadoDYille, VT 


Valve Number Description 

Vl4 Bldtwosb Waler lsolalioa Valve 

VIS Sodium Hypoc:blorile Fill Valve 

Vl6 OearweU Isolation Valve 

Vl7 Dnin!Bod<wub Waler Offsite 

VIS Coatnll Valve laolatioa Valve 

Vl9 Coatrol Valve laolatioa Valve 

V20 Coatrol Swioa llypaas Valve 

V21 a...-u laolatioa Valve 

V22 

V24 Adsorbcr C-1, Carboa Sluny Ia 

V26 Adaorber C· l, Carboa Sluny Out 

V27 Adsorber C-2. Carbon Sluny Ia 

V28 Adaorber C-2. carboo Sluny Out 

V31 Day Tank Outlet Isolation Valve 

V32 Storage Tank Outlet line 
Isolation Valve 
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TABLE I (cooL) 

MASTER VALVE UST 


Municipal Well Field Treatment System 

Lyndooville, VT 


Valve Number Description 	 ----, 

V33 	 Transfer Pump Recycle Line 

Isolation Valve 


V34 	 Day Tank Hypochlorite Line 

Isolation Valve 


VJS 	 Treated Water Main Isolation 

Valve 


V36 	 Transfer Pump Isolation Valve 

V37 	 Storqe Tank Water Fill Line 
lsolatioo vlive 

V38 	 Day Tank Water Fill Valve 

V40 	 Pump P-I Isolation Valve 

V41 	 Pump P-21solatioo Valve 

V42 	 Pump P-1 Air Release Isolation 

Valve 


V43 	 Pump P-2 Air Release Isolation 

Valve 


V44 	 Potable Header Isolation Valve 
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GENERAL 
OPERATION OF WATER TREATMENT EQUIPMENT AND PUMP STATION 

Well water is pumped from the municipal wellfield and treated in carbon bed 
adsorben to remove contaminants. After treatment. tbe well water is chlorinated 
with sodium bypocblorite and pumped from a dearweU to the municipal distribution 
sys1em. Blocl: Dow diqJam F-1 SUDiliWizes the oormal treatroent process. 

Carbon Bed SJdd Opcratipg 

Well water is treated in rwo carbon bed adsorben that are skid mounted and 
operated in series. The fint carbon bed adsorber that comes into contact with 
untreated water is tbe •tcad• adsorber. The lead adsorber removes VOC 
coatamiDontl. The aecoad adsorber iD the treatment series, or,... adsorber is the 
pwdbed. 

-· Either carbon bed adsorber C-1 or C-2 CID be desiptcd the lead atlsorber. Tobie 
T -I sbows the required valve positions wben adsorber C-1 is desiiJWed the lead 
atlsorber and atlsorber C-2 is thelq or JUard bed. Table T-2 shows the required 
valve positioas wbea adsorber C-2 is desiiJWed the lead adsorber and atlsorber C·l 
is the 111 or JUird bed. FiJUre F-2 details the location of aU valves iD the water 
treatment planL 

Valve Pmjtjoo· Adsorbcr C-1 Uad. Adwrbcr C-2 Laa 

Valve No. VI V2 V3 V4 VS V6 V7 V8 V9 VIO VII V21 V22 

cPosition ococcococc c 0 

C • Oosed 

0 • Open 
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Valve Posjtjon· Adsorbcr C-21&ad Adsorber C-1 Lag 

Valve No. VI V2 V3 V4 VS V6 V7 VB V9 VIO VII V21 V22 

Position cocoococcc c 0 c 

C • Qooed 
0 • Open 

Water is normally sampled downstream of the lead carbon bed adsorber at sample 
valve S2. Wbeo VOC contaminants are detected downstream of the lead adsorber, 
the adsorber is taken off-line and the spent carbon is replaced with virgin carbon. 
The carbon traasfer is detailed in procedure Vlf11a Cariloll Tnufv. After carbon 
replacemen~ the adsorber is plaeed back on-line u the 111 or f1Uard bed in tbe 
treatment series. 

Note tg New ggcmtgn· 
Wben the ttutment skid bu been operatinc for a period of time, the lead adsorber 
can be determined in the followin& ways: 

a 	 If valve VI is open and valve VS is closed, adsorberC-1 is the lead 
adsorber and adsorber C-2 is the Ia& bed. 

a 	 Ifvalve VS is open and valve VI is closed. adsorberC-2 is the lead 
adsorber and adsorber C-1 is tbe 111 bed. 

Well Pump Sc!cctjon and Stan-up 

Well water can be pumped from anyone of the following wells: PW-1, PW-2, or 
PW-3. During emergency conditions, well water can be pumped from a maximum of 
two wells simultaneously. Start/Stop switches for the pumps in the well field are 
located on control panel DP in the existing pump house. 



OPERATION AND MAINTENANCE PLAN 
R..WO..No.: 1 
Date: 9-17·90 
PagelS of60 

1. 	 Before startins well field pumps, >erify Ylllve positious associated with 
the carbon bed treatment system. Ifcarbon bed adsorber C-1 is the 
designated ,ead. adsorber, see Table T-1. Ifcarbon bed adsorber C-2 
is designated the ,ead" adsorber, see Table T-2. 

2. 	 Verify HOA-09 is ill the "auto" position. HOA-09 controls dearwell 
pumps P-11Dd P-21Dd surge control valves. 

3. 	 VerifyYlii'IC V32 isopeniDd Ylii'IC V31 is dosed at the sodium 
bypochlorite storaae tank. 

4. 	 Stan sodium bypochlorite metel'ifll pump at panellA ill the ezistiD& 
pumpbouse. 

5. 	 Stan selected well field pump(a) 11 panel DP Ill the aistiJia pump 
boule. 

6. 	 Verify beet pressure controlYlii'IC PCV-25 is oper11iq 1140 poi& with 
Ylll¥e V20 ill the doled positioo IDd vllveo V181Dd V191D the opeo 
position. Ifboclt pressure Ylll¥e is DOl operllin& II 40 !'Iii. reset per 
maaufacturen instructiODL 

http:R..WO..No


OPERATION AND MAINTENANCE PLAN 
Revision No.: 1 
Date: 9-17-90 
Pagel6of60 

Sodium Hypocblorllo SIA>rap Tuk 

Cl-udFIUJb 


The Sodium Hypochlorite Storage Tank, T-1, must be cleaned and flushed with 
water once a year to remove trace metals which may enter the tank as normal 
contaminants of the sodium hypochlorite. Trace metals can cause brittleness and 
crackins of the polyethylene tanks. Block flow diagram Figure F-3 summarizes the 
dean and flush operation. 

Health and Safety Conccrm 

Exposure to sodium hypochlorite solutions and sodium bisulfite <Ill be irritatina to 
skin and eyes. Splash-proof aoules. rubber gloves. and a rubber apron should be 
worn at all times while handlingldispensin& sodium hypochlorite solutions. 

A portable eye wuhlbody spray station is available in the sodium bypocblorite 
storage area for flushing affected areas of skin, in case of an accidental exposure. 
Affected areas should be wubed with mpious UIIOWits of water. 

Seethe Material Safety Data Sheet (MSDS) in Appendix B for funher infomation. 

I. 	 Postpone regular scheduled delivery of sodium hypochlorite and allow 
T-llallk level to drop below fury (50) gallon mark (4 inch level on side 
oflallk). 

2. 	 Transfer remainder of sodium hypochlorite solution in T-1 to tbe day 
I8Jlk. Start Recycle Pump, P-3. Close valve V33 and open valve V34. 
At end of trarufer stop pump. Qose valve V34 and reopen valve V33. 

3. 	 Open valve V-3 1 and close valve V-32. Sodium hypochlorite injection 
pump now meters sodium hypochlorite from the day tank instead of the 
storage tank. 

:a
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4. 	 Fill tank T·1 with water to 1SOO gallon mark by opening valve V37. 

S. 	 Resran Recycle Pump P-3. Operate pump in recycle mode for 30 
minutes. Sample the recycle station at S7 for chlorine residual. If 
chlorine residual is greater than 0.1 ppm. add sodium bisulfite at tank 
manway. Sample and reanalyze the recycle stream and rontinue to add 
sodium bisulfite until the chlorine residual is less than 0.1 ppm. 

6. 	 At end of wash period, attach hose to pump discharge. Drain tank 
slowly to floor sump located outside of containment area by opening 
valve 57 and closing valve V33. Drain water will be discharged through 
the NPDES discharge line. Add dilution water at tbe sump to assure 
that the pH is reduced to below 10, as measured on lirmus paper. 

7. 	 After rank T-1 is empty, srop Recycle Pump P-3 and close valve 57. 
Disconnect and store transfer hose. 

8. 	 Fill Sodium Hypochlorite Srorqe Tank u soon as possible with new 
delivery of sodium hypochlorite. Sample new sodium bypochlorite 
solution. (See procedure for Chlorination System Operation). 

9. 	 Wben the day rank is empty, open V32 and close V31. Readjust the 
mctering pump stroke, based on the analysis of_samples taken in Step 8. 

"' I 
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Carboa FUter Bockwasb 

A carbon ftlter will require baclcwashing when: 

a Spent carbon is replaced wilh virgin granular activated carbo111(GAC) 

a Head loss across a carbon filter exc:eeds lS psi during normal treatment 
operations 

Durin& a badtwash operation, water now through a carbon bed adsorber is revened 
in order to expand lhe bed. Figure F-4 is a block flow diagram of lhe backwub 
operation. 

llockwasbing after carbon replacement removes carbon fiDes lhll are aenerated 
durin& carbon llllllllfiCIIIlina and 1ra111p0n processes. Bockwasbing 10 reduce bead 
loss across a ffiter removes insoluble particulate lhat may acaJDiulate in a carbon 
bedftlter. 

Backwash water will be discbarged tbrough !he NPDES discbarge line 10 tbe Eut 
BraDd! Passumpsic River. 

Health and Safety Comjdcratjgm 

The NPDES discbar&e line is bard piped (no bose connecu) imide lhe treatment 
buildiq. llockwasbing a carbon filter poses no bealtb or safety concerns to water 
plant operators. No spill control measures are required during a backwuh 
operatiorL 

I. 	 Verify valves VJ7. VJ6, and VJ4 are closed. 

2. 	 Isolate the carbon bed for backwashing. To backwash adsorber C-1, 
close vaJves Vl and V6. To backwash adsorber C-2. close valves V2 and 
VS. Well water will be directed to the alternate carbon bed only. 
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3. 	 Open valve Vll . 

Note: 
Final valve positions before commencing the Adsorber C-1 backwash operation are 
shown on Figure F-5. Verify all valve positions shown on the figure before 
proceeding co Seep 4 of chis procedure. 

Final valve positions before commencina !be Adsorber C-2 bacltwash operation are 
shown on Figure F-6. Verify all valve positions shown on !be drawing before 
proceeding 10 SlOp 4 of chis procedure. 

4. 	 Opera<e wellfield pump No.I or wellfield pumps No.2,3 in parallel. 

S. 	 Open valve V14 slowly and moni10r !be baclr:wub Wiler Oowrare wilb 
flow meier Fl-13. The bac1r:wub wa<er Row race should be be!Ween 100 
and 200 GPM for !be finl S minules of !be baclr:wub period. 

After S minules of bocl!wubiJIIal !be reduced wa<er Rowra<e, increase 
!be Rowrace slowly 10 700 liP"' wilh lhronle valve V14. NolO if only one 
or IWO wellfield pumps are operatiq, !be 700 111m baclr:wub Rowra<e 
will be achieved wilh some bodt Row in !be lrelled wa1er main. 

1. 	 After lhe backwub wacer Rowrace is 11 700 gpm for S mini.cea, open 
lhrotlle valve V14 10 increase backwub rile 10 1000 IPID. U !be 
required 1000 liP"' Rowrale cannol be achieved, stan !bird wellfield 
pump. 

8. 	 Backwash carbon filter for Sminutes at 1000 gpm or until effluent is 
clear as indicaced in Row glus FG-24. 

9. 	 AI end of backwash period, slowly close valve V14. Close backwub 
valves V14 and VII. 

10. 	 Re-establish series treatment flow regime. If adsorber C-1 was being 
backwashed, re-open valves VI and V6. If adsorber C-2 was being 
backwashed, re-<Jpen valves V2 and V5. 

•...) 
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FIGURE: F-5 

AOSORBE:R C I BACKWASH 
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11. Operate required number of well field pumps to meet municipal water 
demand. 
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Water Plaat Dlsillfectloa !'-.dun 

The System must be disinfected with a sodium hypochlorite solution before the 
System is put into service. Also, all treatment facilities/equipment taken out of 
service for inspection, repairing. cleaning or other activity that may lead to 
contamination of water must be disinfected before they are returned to service. 
Uoits that are dowostream from tbe lim poiot of application of disillfect.IDt (i.e., 
pump suction wells and associated pipinc ud appurtenances) must also be 
disillfected. Activated carboo is difficult 10 effectively disillfect. This procedure is 
for disiofectioo of tbe empty vessel aod is oot for use oo activated carboo. 

Hqhb and Safety Conqrm 

&posure to sodium bypocblorite solutio01 cao be irritatin& 10 skiD aad eyes. 
Splub-proof aogles, rubber aJoves, aod a rubber oproo sbould be worn at all times 
whileiwldliDJidispeDiin& sodium bypocblorite solutio111. 

A ponable eye wublbody spray station is available iD tbe sodium bypocblorite 
s10np area for llusbiq affected areu of skiD, iD case of ao accideotal uposure. 
Affected area sbould be wubed witb copious IIIIOUDIS of water. 

See tbe Material Safety Data Sbeet (MSDS) iD Appeodis B for funber ioformatioo. 

The followio& American Water Works Association (AWWA) Slalldards will be 
followed while the System is constructed and before the System is put into service: 

AWWAC651 Standard for Disinfecting Water 
Mains 

AWWAC652 Standard ror Disinfection of 
Water-Storage Facilities 
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The foUowing procedure details the disinfection process for an adsorber vessel 
without carbon. An adsorber vessel should be disinfected whenever the adsorber is 
entered for periodic inspection and/or repair. 

An adsorbcr vessel is disinfected with a sodium bypoc:hlorite solution. A sodium 
hypochlorite solution with a 30 ppm free chlorine residual is lint prepared in the 
pump clearNell. The solution is !ben pumped to the empty ldsorber vessel tbJoouih 
tbe vessel backwasb line. The c:hlorinated solution is allowed to stand in the vessel 
for at least 12 boun. At the end of tbe 12 bour contact time, tbe c:hlorinated water is 
tested to determine tbe free chlorine residual If tbe residual is leu than 15 ppm, tbe 
disinfection process is repeated after tbe 15 ppm solution is neutralized and dispoled 
of. FiJure F-7 is a block flow diagram of tbe adsorber vessel disinfection identifyitqj 
all valves that are operated dllrinl tbe operation. 

1. 	 Stop all well field pumpo in operation. Place collection reservoir le>el 
control system into manual mode at control switch (HOA-09). 

2. 	 Close water main valve V31 and open recycle valve V16. Collection 
reservoir water will IMIW be recycled from tbe P-1 pump discharJe to tbe 
dearNOU. 

3. 	 Relocate c:hlorinator injectioll/cbccl< valve to tbe dearwell recycle line. 
Place sodium bypochlorite feed pump into manual mode. 

4. 	 Stan well pump PW-2 and collection reservoir pump P-1. Pump P-1 
will recycle water and the ooUection reservoir will fill with water until 
bi&h level switch~ stops well field pump. 

5. 	 Stan sodium bypochlorite feed pump and continue to recycle water. 
Sample water at sample valve S6. Stop sodium hypochlorite feed pump 
when free chlorine residual of recycle water reaches 30 ppmv as 
measured by a ponable digitaltitrator. 
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6. 	 Prepare adsorber vessel to receive chlorinated solution through 
backwash water pipioa and valving. Open backwash valve VII. If 
adsorber C-1 is being disinfected, verify that valve positions around the 
treatment adsorben are those shown on Figure F-S. (Exception: Water 
main header valve V31 is to remain closed until the disinfection 
procedure is complete.) 

If adsorber C-2 is being disinfected, verify that valve positions around 
the treatment adsorben are those shown on Figure F-6. (Exception: 
Water main header valve V31 is to remain closed until the disinfection 
procedure is complete). 

7. 	 Transfer the 30 ppm chlorinated solution to the adsorbcr vessel by 
opening valves Vl4 and dosing valve Vl6. 

8. 	 At end of transfer to the adsorber, repeat steps I throuab S to prepare a 
second chlorinated solution with a free chlorine residual of 30 ppm. 

9. 	 Transfer solution to the adsorber slowly until now is detected in now 
Jlass FG-24. Remaining solution in the collection reaervoir wiU be tuod 
to disinfect the clearweU. 

10. 	 Open valve Yl6 and dose valve Vl4. Stop pump P-1. 

11. 	 Allow chlorinated water to stand in adsorber and reservoir for U hours. 
At the end of the 12 hour contact time, test the chlorinated water in the 
adsorber and the clearwell for free chlorine residual. 

12. If the free chlorine residual in the adsorber and c:learwell is greater than 
1S ppmv, the chlorine solutions can be neutralized witb sodium 
bisulfite. Following neutralization to less than 0.1 ppmv free chlorine 
residual, the water may be discharged to the Passumpsic River pursuant 
to the NPDES permit. 

13. To neutralize disinfectant solutions, prepare a sodium bisulfite solution 
in the sodium hypochlorite day tank.. The following pounds of sodium 
bisulfite are required to neutralize residual chlorine concentrations: 
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Residual Chlorine Sodium Bisulfite 
(mg/L) (lbs) 

IS 	 19 
20 	 zs 
zs 	 31 
30 	 38 

14. 	 To neutralize chlorinated water in the collection reservoir, start 
reseM>ir pump P-1 aad meter the solutioa into the water recycle line. 
Simple re<ycle water at sample valve 56. Stop meterin& pump wbea 
free cblorine residual in water is lesa tbaa 0.1 ppmv. 

IS. 	 Meuure pH of clearwell water aad ..,rify pH is sreater tbaa 6.5 aad 

less tbaa 8.0. If pH is less tbaa 6.5, overdosina witb sodium bisulfite 
lllOOt likely occurred duritta tbe aeutrolizatioa step. Add oae pllott 
potable water 10 the day liDk. Operate metefina pump until day taak is 
empty 10 Ousb metefina pump aad injectioa lines. Oooe valve V31 aad 
opea V32. Meter sodium bypocblorite salutioa from storqe taak until 
pH is above 6.5 aad free cblorine residual is stilllesa tbaa o.t ppm. 

16. 	 The aeutralired water COD thea be discllqed from the reservoir to the 
Passumpsic River by: 

a 	 Connecting a 4 incb flesible bose betweea valve c:ouplin& Vl7 
and valve couplin& Vl2; and 

a 	 Operating reservoir pump P-1 until the coUection reservoir is 
dry. 

17. 	 The chlorinated water in an adsorber can be treated before disposal by 
slowly discharging the water to the clearwell and neutralizing the 
chlorine with sodium bisulfite as in procedural Step 14. Open valve V4 
to drain the water from adsorber C-1. Open valve V8 to drain the water 

:D= 
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from C-2. FoUow procedural Seep 16 for discharge of lhe neutralized 
water to the Passumpsic River. 

18. U the free chlorine residualJ measured in step 12 is less than IS ppmv, 
the cb.lorinated solutions mwt be neutralized and discharged. Tbe 
chlorination process mwt then be repeated until a free chlorine 
residual of at least IS ppmv is recorded after a 12 hour c:ontaa time. 
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Vlrpa Carboa Trusrer From Trailer 

The carboa bed adsorbers must be charsed with virgin granular activated carbon 
before the System is started up. Also, the carbon bed adsorber iuust be filled with 
virgin carbon after spent carbon is remoYed from the adsorber for reseoeration at a 
RCRA approved facility. 

Health/Safety Comjdcratigm 

A sluny mixture of virgin granular activated carbon in water represents no health 
threat to plant operatoB wbo may inadvenently come into contact with the mixture. 
Care must be ezercised at all times wbea handling compressed air lines. Vent air 

from compressed air lines before discoruteetioa Oezible bose. 

VirJin JraDular activated carboo is tnnsferred to an empty adsorber u a water 
slurry usina compressed air. The carbon trailer must be filled with pocable water to 
slurry the carbon. Sinee the pores of the carbon are filled with air, it is essential that 
the carbon be pre-wetted, aslona as feasible in the hopper trailer. Therefore. the 
trailer should be filled with water u soon u it arrives on site. 

Also, before the carbon tnnsfer beJPm, it is necessary to pomp approximately 1000 
Jallons of water into an adsorber to cushion the initial flow of carbon slurry into the 
vessel. 

FiJUre F-8 is a block flow diaJlam summarizing the carbon m1 operations. The 
foUowing procedural steps wiU normally be perforTDed by the operator of the carbon 
transpon truck. 

1. 	 Spot the trailer in a convenient location close to the water treatment 
building. The ground must be level from side to side, and if possible, 
from front to back. 
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2. 	 Coaaect a 4 inch bose to the 4 inch coaaection on the plant potable 
water liae. Coaaect the other end of the boae to the carbon 6111iae of 
the trailer. 

3. 	 Open valve on the trailer vent line. 

4. 	 Open the valve in the carbon 6111iae and valve Vl2 on the plant potable 
water line. 

5. 	 Open valve V12 on the plant potable water liDe and 611 the trailer with 
water UDtil full as indicated by water overflow from the trailer veatliae. 
Coae valve V12. 

6. 	 aoae the valve on the trailer carbon 6111iae. Allow the carbon in the 
trailer to soa1t for 1 to 2 hours. 

7. 	 aoae the valve in the trailer vent liDe. 

8. 	 Cotmoct tranafor boae bo-n trailer carbon 1IJIIoodiq liDo and boae 
COIIIIICI that ia adjaceat to the ldlorber slurry fDI valve. Use cwpllnc 
that ia adjacent to valve V24 for ldlorber C-1. Use coupliDa that ia 
adjacent to valve V27 for odlorbor C-2. 

9. 	 Prepore odsorber to receive virJio carbon tranafor from carbon trailer. 
If odsorber C-1 ia to receive the virJin carbon tranafer, verify and 
position valvinc accordin& to Figure F-9. If ldlorber C-2 ia to receive 
the virJin carbon transfer, verify and position valvinc accordin& to 
rlllllfOF-10. 

Valve arrangements allow wellwater to be treated in the carbon 
odsorbor that is adjacent to the adsorbor that is being 611ed with virJio 
carbon. 

10. Locate a ponable air compressor near the truck and pressurize the 
trailer truck to 15 psig. Tho ponable air compressor will be provided by 
treatment plant personnel. 
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11. Open tbe adsorber vent line. If adsorber C·l is being filled, open vent 

valve V9. If adsorber C-2 is being filled, open vent valve VIO. 


12. 	 Open valve carbon adsorber fill line. If adsorber C·l is being filled, 

open valve V24. If adsorber C-2 is being filled, open valve V27. 


13. 	 Open the valve in the carbon unloading line to initiate carbon flow. 
Eaeb hopper section of tbe trailer is emptied by opening tbe valve for 

tbe specific hopper section. The hopper sections should be emptied 

partially one at a time. This procedure should be repeated until aU of 

the carbon has been transferred from the trailer. More water sbould be 

added as necessary to accomplish the transfer. 


14. When the carbon transfer is complete, close air compressor dischuJe 

line valve. Allow the pressure in the trailer to vent through the carbon 

unloading line into tbe adsorber. 

IS. 	 When tbe trailer is vented, close tbe valve on tbe trailer unloadin& line 

llld tbe adsorber fill valve. aose valve V24 if adsorber C·l wu beiq 

filled. aooe valve V27 if adsorber C-2 wu beinl filled. Open tbe valve 

oa the trailer vent line. 

16. 	 Bleed and disconnect tbe air, water, and carbon transfer hoses. 

17. Oose vent valve on the adsorber that was filled. The trailer is now 

empty and the adsorber is filled with virgin carbon. 


8 
. ~ 
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Spent Carboa Truster Froat Adsorber To TnaUer 

Spent carbon must be removed from the lead adsorber in the treatment series when 

quanerly sampling results indicate that the performance criteria are not being met 
after the lead adsorber. 

Health and Safety Cpmjdcratjons 

A slurry mixture of speot granular activated carbon in water will contain trace 

amounts of volatile organic contaminants. All spills should be cleaned up 
immediately by plant persoonel equipped with rubber glove~ Spilled <arbon sbould 
be added directly to the trailer after the initial uansfer of spent carbon is complete. 

The adsorber with spent <arbon is taken "off-line" by closina the appropriate valves 
and water from the wellfield is directed only to the remainina <arbon adsorber for 
treatment and distribution. The appropriate arranaements are then made with a 
<arbon supplier to: 

a Remove the spent carbon from the adsorber. Regeneration of the 
<arbon mwt be at a RCRA approved faciliry. 

a Deliver virgin granular activated carbon to the site. 

Spent carbon is transferred to an empty trailer truck as a water slurry usina 
compressed air. The specific steps required to make the carbon transfer from an 
adsorber are detailed below. Figure F-11 is a block diagram summarizing the spent 
carbon transfer operation. 

The following procedural steps will be performed by the operator of the carbon 
transpon truck. 
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1. 	 Isolate the lead adsorber from the treatment system. If adsorber c~t is 
tbe lead adsorber, open VS and close VI, VJ, and V6. If adsorber C-2 
is the lead adsorber, open VI aod close V2, VS, aod V7. After isolating 
the lead adsorber, water will be directed to the guard adsorber only. 
Arnnae for removal of spent carbon aod delivery of virgin carbon. 

2. 	 When the trailer for removal of spent carbon arrives, spot the trailer in 
a convenient location close to the water treatment building. The 
ground must be level from side to side, and if possible. from front to 
baelt. 

3. 	 CoDDect a 4-incb bose to lhe 4-incb bose rormect that is adjacent to 
potable water valve V12. Connect the other cod of the bose to tbe 
adsorber "carbon slurry in" valve. If adsorber C-1 is beins emptied, 
coiiii<Cl hose to V24. If adsorber C-2 is beins emptied, coiiii<Cl bose 10 
V27. This connection is neceswy 10 initially fill the adsorber with 
water before bepnnina the lralllfer. More water can abo be added 
durin& tbe lralllfer u needed 10 wuh down carbon that mi&ht remain 
on tbe sides of tbe adsorber veael 

4. 	 Open tbe adsorber vent valve. If adsorber C-1 is beins emptied, open 
V9. Ifadsorber C-2 is beins emptied, open VIO. 

S. 	 Open polable water valve Vl2. When the adsorber is full of water, close 
Vl2 aod tbe adsorber vent valve opened in Slep 4. 

6. 	 Connect lnDSfer hose between the trailer carbon slurry loadina line aod 
tbe bose connect that is adjacent to the adsorber •carbon slurry out 
valve". If adsorber C-1 is being emptied, connect hose to V26. If 
adsorber C-2 is being emptied. connect hose to V28. Open trailer vent 
valve. 

1. 	 Locate a ponable air compressor near the adsorber being emptied and 
attach compressor hose to adsorber air connect valve. If adsorber C·l is 
being emptied, verify and position remaining valves according to 
Figure f ·12. If adsorber C·2 is being emptied, verify and position 
vaJves according to Figure F-13. 
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8. 	 Pressurize the adsorber to 15 psig. The portable air compressor will be 
provided by plant personnel. 

9. 	 Open carbon "slurry outlet valve" on the adsorber discharge Line. U 
adsorber C-1 is beiD& emptied, opeD V26. If adsorber C-2 is being 
emptied, opeD Vli. 

10. 	 OpeD tbe valve in the carbon trailer loading line to initiate carbon Oow. 

11. 	 When the carbon transfer is complete, close the "carbon slurry outlet 
valve' that was opened u pan of Step 9 and tbe discharge valve on tbe 
air compressor line. Allow the pressure in the adsorber to vent by 
opening the adsorber vent valve. 

12. 	 aooc tbe valve on the carbon loading line. 

13. 	 Bleed and disconnect tbe air, water, and carbon transfer bases. 

14. 	 Upon oompletion of tbe spent carbon transfer, tbe hopper trailer tiWII 

be oompletely drained of water. Reoonnect tbe 4 inch bole between tbe 
trailer truck carbon loaditt& line and tbe hose oonnect adjacent to valve 
V17. which allows tb"e exceu water to sravity drain from the trailer 
into tbe NPDES disclwBeline. 

The trailer is now full of spent carbon and tbe adsorber is ready, atier inspection, for 
a virBin carbon transfer. 
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CblortnaUoa System OpentJoa 

The installation of water treatment equipment in the municipal wellfield requires 
that the treated water be disinfected before the water is distributed to the 
municipality. A tiquid sodium hypochlorite solution will be metered into the water 
main to provide a 0.5 to 1.0 ppmv free cblorioe residual in the distribution system. 
Only sodium hypochlorite solutions that conform to the American Water Works 
Association (AWWA) Standard for Hypochlorites (AWWA B31J0.87) will used in 
the drinking water treatment plant 

The sodium hypochlorite solution metering pump wiU be a positive displacement 
pump with variable frequency drive for controllina stroke frequency. A manual 
control will be provided to adjust stroke lenath-

Sodium bypochlorite addition will be 1 function of the fiowrate of water treated and 
tbe concenuation of available chlorine in the sodium hypochlorite solution. The 
stroke frequency of the meterina pump controlled by the variable speed drive will be 
proponiooal to the fiowrate of water to be treated, as measured by 1 flowmeter in 
the existina pump bouse. Meterina pump stroke lenatb will be adjusted by the 
System operator. Adjustments will be based on the free cblorioe residual measured 
in the distribution system and the strenath of the sodium bypochlorite feed solution. 

The available cblorine in the sodium hypochlorite feed solution will be sampled and 
analyzed once every three calendar days. The sodium bypochlorite solution will be 
stored in Tank T-l. The solution can be sampled at Valve S7 by operating pump 
P-3. The free chlorine residual in the treated water at the System will be measured 
at least once a day. The System operator will adjust the stroke length of the 
metering pump based on the results of the above sample analyses. A chan detailing 
the required adjustments based on sodium hypochlorite strength and chlorine 
residual will be prepared when the manufacturer or the metering pump is selected. 
The metering pump will be calibrated, per manufacturer's instructions., on a monthly 
basis. 
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2.3 	 SCHEDULE FOR PERFORMING PLANT OPERATING 
PROCEDURES 

Table 2 detaili when the procedures described in Section 2.2 will be performed. 
Whenever one of tbe plant operating procedures is carried out by an operator, 
Form-!, Plant Operating Procedure Reporting Form, will be filled out by the 
operator. Tbe data sheet will then beeome pan of the operating loa for the System. 
Tbe operating loa will be available at the treatment facility for review by the State of 
Vermont and EPA Form-! is provided in Appendix C. 

3.0 WATERQUAUTYSAMPLING 

3.1 	 START-UPWATERQUAUTYTESTING 

Start-up water quality testina is discussed in detail in the Treatment System 
Desip! Repon. In SIIJIIJIW}', the suppUer will be required to provide to the Villap 
the results of analytical laboratory teating which de1110111tratea compliuoe with the 
eoncentralion-bued perfort~W~Ce criteria. To do so, the suppUer must eollect at a 
minimum dupUcate water samples for analysis for volatile orpDic eompounds from 
each of the following sources: 

a Influent to the Adsorption System; 
a Emuent from the f~nt (lead) adsorber; and 
a Efiluent from the entire Adsorption System. 

The suppUer will be required to collect these six samples and one field blank, at least 
at 24 hours alter stan-up and again n hours after stan-up. Samples must be 
submitted to a laboratory certified for drinking water analysis by the State of 
Vennon~ for analysis by EPA Method 524.2. Acceptance by the Village will not be 
given prior to receipt of analytical data demonstrating that the performance criteria 
have been meL 
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TABLE2 
SCHEDULE FOR PERFORMING NORMAL PlANT OPERATING PROCEDURES 

Procedure 

Adsorber 
Disinfect 

Reservoir 
Disiofea 

Adsorberlladwasb 

Spent Carbon 
Removal from 
Adsorber 

Storage Tank 
Oean/Fiusb 

Calibrate Chlorine 
Metering Pump 

Municipal WeU Field Treatment System 
LyndoDVille, VT. 

Initiating 
Eveot 

Completion of 
construction 

Inspection of 
internals 

Completion of 
construction 

Inspection of 
internals audlor 
pump maintenance 

Headloa in 
uceuof!Opsi 
per ldsotber 

Adsorberfilled 
with VirJin GAC 

Breaktbrouih in 
voc- aiteria 

Headloss peater than 
10 psi per adsorber 
after backwub 

None 

None 

Anticipate
Frequency 

Prior to plant 
stan up 

After fifth 
carbon cbangeout 

Prior to plant 
stan up 

Once every 
Syean 

Annual 

Annual 

Annual 

As required 

Annual 

Monthly 
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3.2 QUARTERLY SAMPLING PROGRAM 

Quancrly samples of untreated and treated water will be collected. by a contractor 
experienced in the collection of drinking water samples, to verify continued 
compliance with the performance criteria established for the System. as detailed in 
the Treatment System Design Repon. Samples will be collected on the same day 
and in duplicate from the following points within the System: 

Sampling Ipcatiop 

Untreated water Prior to adsorben • Sl 

Water after fli'St adsorber After fint adsorber  S2 

Treated water After System • S3 

The six samples, one trip blank, and one field blllllt will be submined to a laboratory 
certified for drinkina water analyses by tbe State of Vermont, for analysis for volatile 
oiJaniC compounds using EPA Me!bod 524.2, Revision 3. A Quality Assurance 
Project Plan (QAPjP) bas been prepared u part of tbe Treatment System Desip 
Report. The water quality sampliag described herein will be conducted in 
accordanee with the requirements of that QAPjP. Table 3 sbows tbe compounda to 

be analyud and tbeir quantitation limits. 

As descnbed in tbe Treatment System DesiJPI Report, the Sllrt·up water quality 
testing will receive full data validation (Level4) according to EPA Region I data 
validation aiteria. Data generated as pan of the routine quanerly sampling will be 

Level 3 and not undergo Level 4 data validation. Data reports rcceind from the 
analytical laboratory will be reviewed for compliance with the requirements of the 

QAPjP. This will include a review of surrogate recoveries, spike recoveries, 

duplicates comparison. and blank analyses. Analytical results of positive values will 
be entered into a computerized data base to allow for comparison with previous 

reported concentratio ns and for analyzing trends, as necessary. Laboratory data 
reports will be submitted to EPA and the State of Vermont and will become a for 

permanent pan of the operating log maintained at the Village of Lyndonville 's Town 

Clerk's Office. 

• 
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TABLE3 
EPA METIIOD 524.2 COMPOUND UST 

Municipal Well Field Treatment System 
lyndooville, VT 

COMPOUNDS 
benzene 
bromobenzene 
bromocbloromethane 
bromodicbloromethane 
bromoform 
bromomethane 
o-butylbenzeoe 
sec-butylbeozeoe 
ten-butylbenzene 
carbon tetrachloride 
chlorobeozene 
chloroethane 
chloroform 
chloromethane 
2~orotoluene 

4-chlorotoluene 
dibromocblorometbane 
1).-dibromo-3-<hloropropane 
1.2-d.ibromoethane 
dibromomethane 
!).-dichlorobenzene 
1,3.-dicblorobenzcnc 
1,4--dicblorobenzcnc 
dichlorodinuoromethane 
1,1-dic hloroethane 
1,2--dichloroethane 
1,1-dichloroe thene 
cis- 1.2-dichloroethene 
t.r'am·l,2-dichloroethene 
1,2-<iichloropropane 

~ 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
o.s 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
0.5 
o.s 
0.5 
0.5 
0.5 

l 
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TABLE3(con'l) 

EPA METHOD 524.2 COMPOUND UST 


Municipal WeU Field Treatment System 
Lyndonville, VT 

COMPOUNDS 	 ~ 
l,:Hlichloropropane o.s 
U-<lithloropropane o.s 
1,1-<lithloropropene o.s 
ciJ...l)-dichloropropene o.s 
~n~~>-1,3-<lichloropropene o.s 
etbylheozene o.s 
haKhlorobuladiene o.s 
ilopropylheozene o.s 
p-ilopropyltoluene o.s 
metbylene thloride o.s 
111pbthalene o.s 
a-propylbenzene o.s 
llyrene o.s 
l,l,l,2·1etndlloroetbane o.s 
l,l,2,2·1etnchloroetbane o.s 
tetracb.loroethene o.s 
tolueoe o.s 
1,2,3-.trichlorobenzene o.s 
1,2,4-lrichlorohenzene o.s 
l,l,l·lrithloroetbane o.s 
I, 1,2-lrithloroethane o.s 
trichloroethene o.s 
ttidllorofluorometbane o.s 
1,2,3-lrichloropropane o.s 
1,2,4-lrimelhylhenzene o.s 
1,3,.5-lrimelhylhe nzene o.s 
vinyl chloride o.s 
m& pxylenes o.s 
o-xylene o.s 

...... 
I 
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3.3 SAMPllNG SCHEDULE 

The first round of quanerly samples will be collected three months after acceptance 
of the System by EPA. Samples will be collected and analyzed at three month 
intervals thereafter. 

4.0 DAILY INSPEcnON REQUIREMENTS 

Table 4 provides a list of the items that will be inspected on a periodic basis by tbe 
System operator. Upon completion of the inspection requirements. the operator will 
complere a line entry on Form-2, Plant Inspection Log. Form-2 will be pan of the 
operatina loa for the drinkina: water treabDent plant and will be available at the 
treatment faciliry for review by tbe Stare of Vermont and EPA. Form-2 is provided 
in Appendis C. 

S.O ROUTINE AND PREVENTATIVE MAINTENANCE PROCEDURES 

S.i PREVENTATIVE MAINTENANCE 

TableS provides a list of the mechanical equipment/instrumentation that should be 
taken •off-line• and maintained on a periodic basis. Upon completion of tbe 
preventative maintenance requirements. the operator will complete Form-3, 
Maintenance Detail SheeL Form-3 will become pan of tbe operatina los and will be 
available at the System for review by the State of Vermont and EPA Form.-3 is 
provided in Appendix C. 

S.2 MANUFACilJRER"S MAINTENANCE INFORMATION 

Operating instructions, maintenance manuals, spare parts lists, and detailed 
information on recommended maintenance procedures for each piece of 
equipment. as supplied by Calgon. are included as Appendix D. 

:a
= 

8
.. 
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Equipment 

Pressure Guages 

Chlorination 
Equipment 

Resenoir 
Pwnp Spare, P-2 

Carbon Bed 
Adsorber 

Water Piping and 
Appurtenances 

Reservoir Pump 
P-1 

Flowmeter 

Carbon Transfer 
Hose 

Adsorber Hydraulic 
Relief Valves 

TABLE4 
SYSTEM INSPEcnON CHECKUST 

Municipal Well Field Treatment System 
Lyndooville, VT. 

Inspection/Problem 

· check operability 

- check for excesstve 

beadloss across adsorbcrs 


:~~~~t =~rr~!=~e 
residual in treated water 
- cbeclt free chlorine in sodium 
hypochlorite solution in 
storage tank 
- check level in bypochlorite 
storage tank 
- check pipina and tank 
for leakqelwet spots 

- stan molar and rotate shaft 

- iospect interior and Ullderdrain 
collection system for 
corrosioalen:.ion clamq;e 

- inspect exterior for aackin& 

leaks, discoloration and 

obvious deformation 


- check valves, pipin& and 

flanges for leakqe 

- check control valve 

operability 


- check for proper pump operation 
- check for excessive vibration 

- check recordi~ chan and oper
ability of recordmg pens 

- check for cracks and mal
functioning couplings 

- check for leakage and 
ope rability 

Revision No: 1 
Date: 9-17-90 

Inspection 
Frequency 

Daily 
Daily 

Daily 
Daily 

Once every 
3 days 

Daily 

Daily 

Weekly 

Once every

5 carbon 

clwlgeouts 


Daily 

Daily 

Daily 

Daily 

Daily 

Prior to 
Use 

Annual 

• 
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,...., 
TABUlS 

PREVENTATIVE MAINTENANCE CHECKUST/SCHEDULE 

Equipment 

Component 


Magmeter 

Flowmeter Recorder 

Reservoir Pumps 
P-l,P-2 

Meterins Pump 

"J 

Levell'robW 
Switches 

Chlorine Injection 
IIIII Anti-syphon 
Valve 

Reserwirlevel 
and S"'ie Control 
Valves 

Adsorber Vessels 
and Associaaed 
Water Piping 

Municipal Well Field Treatment Sy5tem 
Lyndonville, VT. 

Required Service 

-Calibrate 

- measure transmitter output 


- replace recording 

chart/pens 


- change thrust bearins 
motor oil 
-check/record pump shut--off 
pressure 
- inspect/service bowl 

assembly and impellen 


· return to factory for 

service/recondition 

of inaernal pans 

-remoYe IIIII inspect
forcoi'TOiioo 

- disassemble and dean 

- rebuild hydraulic cylinder 

- inspect solenoid valves, 

speed controls and hydraulic 

paru for leakqe 


- paint exterior surfaces 

Frequency 

-Bi-annual 

- As required 

-Annual 

-Annual 

-Ooce every 
!Oyean 

- per manu
facturen 
recommenda
tion 

-Annual 

-Annual 

- Once every 
Syean 

- Annual 

- As required 
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6.0 ANNUAL OPERATION AND MAIN"IENANCE COSTS 

An estimate of annual operation and mainteoance (0 &: M ) costs for the System is 
summarized below. The backup calculations and assumptions used to arrive at eacb 

number are provided in Appendix E. 

Actual 0 &: M costs will be computed by the plant operator on an onnuaJ basis and 
recorded on Form-4. Form-4 will become pan of the operating log and will be 
available at all times at the treatment facility for review by the State of Vermont and 
EPA. Form-4 is provided in Appendix C. 

Summary qf ADfjcioatcd Annual OJ)CQtjns and MajntCMDCC Costs 

Operatin& c
Eiectricityl S3,331 

VlrJin Carbon2 S33,472 

Sodium Hypocblorite S8,760 

lnapeetioo Sl2,77S 

Doc:umenwion s1,820 


Quarterly Water Quality Testing 
SampliD& s3,224 
Analyses SIO,OOO 

Maintenance 
Labor s 700 

Pans/ Equipment s1,800 


l Additional to present pump station electrical costs. 

2 Cost based on present pumping rate and 20ppb TCE and OCE. 
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7.0 INDEPENDENT AUDITS 

To insure that the proper Operation and Mainteoance procedures are beiDa 
performed. an anoual audit of the operating log will be conducted by an independent 
consultant. The audit will consider timeliness of performance of tuks, 
recordkeeping. documentation, analytical testing resuJts, and problems. if any, 
encountered and method of resolution of each problem. An audit repon will be 
submitted to the Village and included in the operating log. 

A copy of the operating log will also be maintained at the: 

Town Oerks Office 

Village of Lyndonville 

LyndotiYille, VT, OSSSI 


Tbe copy of the operating log that is maintained at the Town Oerks Office will 
include the results of laboratory IDIIyses conducted in at:a>rdance with the lpplOYed 
wnplina plan. Tbe operating lo1 and associated recorda will be retained for a 
minimum of lilt yean from the acceptance of the System by EPA. 

8.0 CONTINGENCY PLAN 

This section discusses contingencies to be implemented in the nent of failure of the 
System or components within the System. Two types of contingeacy planning have 
been utilized. First, corrective action procedures have been developed to prevent 
interruption of treatment in case of isolated equipment failure or malfunction. 
Second, design and construction techniques have been developed to avoid or 
mitigate potential natural disasters which could impact System operation. 

Equjpmcnt Failure 

Spares of critical equipment components will be available at the System, so that in 

the event a component fails, the System can be restarted with a minimum of down 

time. With the reservoir capacity of 2.5 milli on gallons, the maximum allowable 
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down time, before the municipality is without water, is four (4) days. Consideration 
bas been given to the following equipment problems. and the appropriate corrective 
actions to restan the equipment and/or treatment system: 

Equjpmcnt Failure Coqcctjyc Actjog 

Cblorinator Feed lmtall wvebowe spore and reswt 

Pump pumpiJJ& to treatment system. 

Reservoir Pump (P-1) Operate installed spare reservoir 
pump(P-2) 

Carbon Bed Adsorber Isolate adsorber with valvin& that is 
provided. 

Treat well water with siqle bed 
adsorber and UJe i1l-bed sample port 
to mooitor for orpnic break 
tbrou&)t. 

Contact manufacturer and arrana• 
for repair and carbon removal 

Sodium Hypochlorite Pump out contaimnem dike. 
Storqe Tank 

Arran&• for delivery of sodium 
bypochlorite in SS pi drums. 

Fill chlorinator day tank from SS pl. 
drum and restart treatment system. 

Contact tank manufacturer and 
arrange for tank repair/replacement. 
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Flowmeter Manually set chlorinator for 
required feed ntte. 

Contact manufacturer for 
repair/replacement. 

Treatment Skid Contact: maDufac:turer. 
Failure (Both 
Adsorbers Dowo) Arrqe for delivery of emergeoey 

treatment skid. 

Ration water aod provide 
instruc;t:ioos for use. 

Reservoir copocity to be used for 
emerpoeypurpooesoaly. 

PpwcrOutag 

l'roYision bas been ioa>rporated ioto tbe System deslp to allow it to operate durio& 
1 power outqe. 1:Jurioi 1 power outqe, ooe eoUeetioo reservoir pump io tbe oew 
treatment buiJdinc will be operated with tbe direct drM Cluysler e.,;... A portable 
generator will be used to powor one weU pump aod tbe chlorinator feed pump. 

NemraJEvcgg 

The design aod construction of the System bas considered the potential for the foUowing major 
natural disasten wbicb could potentially impact the continued operation of the System: 

a Floods 

Though the municipal wellfield lies in the 100 year flood plain, the 
treatment building will be placed on structural fill to elevate the 
building above the 100 year flood plain elevation. 
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a Eanhquakes 

The treatment building is not located iD an earthquake jurisdiction. as 
listed in 40 CFR 264 Appendi>l VI. 

D Hurricanes 

The System building is desiped to withiW>d hurricane force winds. 

9.0 SYSTEM DECOMMISSION PlAN 

The System may be decommissioned wben tbe VU!ap receives notice from EPA 
that treatment is no lonpr oecessuy or upon tbe AdminiJtrative Order beinl 
supeneded by a future Order or Judicial Decree. This section discusses procedures 
to be followed durin~ System decomntissiolliiJ&. 

I. 	 The sodium hypochlorite day tank and meteri111 system will be 
relocated to tbe chlorination room of tbe uisliltl pump boule at tbe 
munidpal weUfield. The 1500 pUon sodium bypocblorite storaae Wlk 
will be relocated to an area adjacent to tbe pump boule. I 

2. 	 The drinkm, water treatment plant will be by-passed by instaiJina tbe ~ 
oppropriate pip~vm,. 

3. 	 The remaining carbon in the adsorber vessels will be removed and 
regenerated of at a RCRA approved facility. 8.. 

4. 	 The two (2) adsorber vessels will be opened and cleaned to 
deoontaminate the interior of the vessels. If properly decontaminated. 
the treatment skid will not have to be removed and disposed of as a 
potential hazardous waste by a third party. Also, decontaminating the 
adsorbers may permit resale and reuse of the treatment skid. 

• 
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S. 	 The interior of tbe v..,.l will fiBt be cleaned witb high pressure steam. 
The interior of the vessel will then be rinsed with a volume of water 
equivalent to 10% of tbe vwel volume. Rinsates will be disposed of by 
a licensed waste hauler. The ftnal rinse will be sampled for tbe 
presence of TCE and cis/trans DCE to verify tbat tbe adsorben are 
decontaminated. 

6. 	 All employees involved witb tbe adsorber <leaning operation will use 
tbe following safety equipment 

a 	 Hardhats 

a 	 Face shields or gogles 

a 	 Impenetrable boots, steel-toed 

a 	 lmpemous coveralls and impenetrable paves 

a 	 POiitive-pl'eSIUre self-conWnecl breashing oppora1111 witb full 
r...aamu~<. 

API 201S tank entry procedures will be followed u opprnpriate. 
Penonnel dea>ntamination facilities will be provided. At a minimum. a 
two-man crew will be required, with ooe vmrker outside tbe vessel to 
maintain constant visual surveillance and wist in the event of an 
emersency. 

7. 	 The treatment building will either be left in place or dismantled 
depending upon the Village 's future needs for tbe building. If tbe 
ueatment facility is dismantled. additional dea>ntamination, beyond 
tbat discwsed above, will not be required 
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10.0 SPENT CARBON PRE-ACCEPTANCE PROCEDURES 

To insure that spent carbon can be legally and safely reactivated at a reactivation 
facility owned and operated by Calgon Carbon Corporation. a sample of spent 
carbon and !be following information con<:erniog !be spent carbon will be provided 
by !be Village of Lyndonville at !be time of !be flnt scbeduled carbon tbaogeoul 

Wane Profile Document 

Cenific:ation Statement 

(reprdioa "Exemption Compounds') 


Cenific:ation Statement 

(Reprdioa RCRA Classific:ation) 


Carbon Ao<:eptanc:e Request 

Exbibits I tbrougb 4 are induded in Appendix F. 

11.0 REPORTING&: NOTIACATION 

11.1 REPORTING 

The operation of the treatment system will result in additional reporting 
beyond the current reporting required of the Village because it operates a drinking 
water system. Prior to startup of the treatment system, the Village will obtain an 
operating permit from the Vermont Department of Health. This permit lisu 
minimum reporting requirements. A copy of these permit requirements are 
included in Appendix G. 

• 



I 
I 

~ I 
I 

OPERATION AND MAINTENANCE PIAN 
Revision No.: I 
Dole: 9-17-90 
Pqc59of60 

The discharge of bacltwasb water ODd neutralized disiDfection solution requires tbe 
issuance of an NPDES permit from tbe State. This permit eontains reportio& 
requirements and is included in Appendis A. 

112 NOTIFICATION 

The State of Vermont Department of Healtb sball be ootified wbeoever a plaut 
shutdown bu OC<UrTed wbieb will likely be of a duration loqer tban 48 bOWl. 
Notification sball be made u set fonb in tbe Operatiq Permit isaued by tbat 
DepartmenL 

Aeeidents, fires, etc. sball be reported to tbe appropriale autboritiea: 

EMERGENcy RESPQNSE RESOURCES 

FIRE DEPARTMENT: 	 GroveStteet 
l..yDdonville, VerDIOIII 

(80Z) 626-3211 - emerpncy 
(80Z) 626-3315-

POUCE DEPARTMENT: 	 1\lain Stteet 
LyadoaYille, Vermont 
(802) 626-SSS9 

AMBULANCE SERVICE: Rescue Unit Services 
Lyndon Stale College 
(802) 626-5053 

NEAREST HOSPITAL F ACIUTY: Nonbeutern Vermont Regional 
Hospital 
Hospital Drive 
St Johnsbury, Vermont 

(802) 748-8141 
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POISON CENTER: Vermont Poison Center 
Medical Center Hospital 
BurlitJitoo, Vermont 
(802) 6S8-3456 

CHEMTitEC: CHEMTitEC (Chemical Transponation 

CALGON CARBON CORP. 500 Calgon Carbon Drive 
Robinson Township, PA 1520S 
(100) 274-2726 

ESE, CORP. One Overlook Drive 
Unit 16 
Amhen~ NH 03031 
(603) 672-2511 

,1 
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NPDES PERMIT 



TIIE NPDES PERMIT Will BE INSERTED IN TinS APPENDIX 
WHEN ISSUED BY TIIE STATE OF VERMONT. 
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MATERIAL SAFETY DATA SHEETS 



IIAACROS CH!MI CALS INC 
KANSAS CITY, KANSAS 

MATER! AL SAFETY DATA SHEET 
;;; -ouc:.r-;;iH£;--soii-~-iiYrociii:iiiii.r!-siii:ii ___________iii1!;--iiii7i89-i>ia!-oi-
PR DUCT C00£1 26~ 8120-038 1
----cis-;---oo76iii:52: 9- --------------------------------------------------

roRMULA I NeOCl 

CHEMICAL l'A.MILY1 Hypochlorite 


CHEMICAL NAME AND SYNONYMS : Sodium Hngchl~~te Solutun: ~·•nl 


~m~~~~ sl~~c~: ~.~~Wcon~:~tiatl!"'' 
Sunny Sol; Super Shock; Dixichlor 


SUPPLIERS NAME: ~'sgr~s C~:~~ji~ll Inc 


66106
NUIIIl~;~•·K~hh-JlllSUPPLIERS PHON! h 
1RANSPR01ATJON EMERGENCY ~MN~ NUMBER: l-800-42'-9300 

S.A . R.A. INPOIINATJON 

Chronic r~AJtfgfL ottI~: Mi Jl t~~=~·~~·l Pure I React ~~1 ra: Ytl Gall 

S&CTION I Haaardoue Inqredienta------ ---i~i~!~I!~~--·---··-------;;;~;;;t - -- ------ -Ti:v_____ -------------------· 
tqtuo: Ylir-~~~~~tl 10.5\ N/1 .;,:.:

t '1 ~JfS~H~'><> o.e to z.c ••&~;Aiofii•<J> 

louno (Avulablel Appro• 10.0\ Eft V b.5 ppa 


<>-m·~~~·i~!lr~~m~;~t to s.A.u. Title f ~glron 


!!~!~-! !.. -~!~ !~~-~~~!!~!-------- ............ ---------------------------·--------- . 

Threshold t.i•it Valutz Aa indicated in Section I. 

Potential &ffects of E•polurer 

Acute - !~:iin~!nXt•!~~i~r!~creau vith 1tren9th of solution 

Chronic - Constant irritant to eyea , throat. 

Byes: Ceuses s~vere eye irritation. 

Skin: Irritation, reddening, damac;~e vith long or repeated 
exposure . 

lnhahtion: l'umes from expoaTd soluticn vary irritating to mucous 
met~brage!l, ~·r · c:ause sntn "X• Gro~sl~ elctnivy e~posuu can 
~=~P!ra~g~~ ~r;~£ tgd,g~=~~oc:!:e.~ ~ c rrouon o t • 

I nj•stio~: Couses i rr i tttfon ~f llemiranea of the mouth and throat, 
t ~0'::~err~ ~.:~dc~'P~o~~c: ~ gr~~5 ~~Ory collapse . let~rgy , 

CONTI NU~D ON PAO! 02 



HARCROS CHEHI CALS INC 
J<.ANSAS CITY, KANSAS 

~!~!~~~-!!! ...!~!~!!! ..~~~~!~:!~~-!~!~~!1!!!~~--------~---------------------------
Rtlp i ratorx. Protectfo~l WheR fu11111 pr•••nt use Niosy-•proved


~~~l'~f~t;~u~ ~qufpm~n~o~~~ll:~!lttr or aupp ie au- reapirator, 


vontilatlo~ Roq~ i rod : No •roeAal vontpftlon l~ ntodod ~nlosf tho 

g~o?~c~nt!cTaPg~~gtt?on~compoa t on con ittone; 1.1. n • •P111 


Protect i ve Clothin91 ~ = Ey~;~Jgf~~~t~ry~ttHfJ9~~~c:~t~!~t~~. used vhen dispenainq aodl~ 
511 i~I.:~r~;rmJ~o~~~u~~r.~3"~~ ~~~ir9~~~;r.~fiY" .f~3.rf~~:. 11 


Addi tio?:~i rr~r:~t~~~u~3~~~r::!i f:tt~! shover, eye bath end veahin9 
 8.. 
~~£!!~~-!~- .- ~! ~!- ~- !~ ~! ~!! ~~-~!~~ !~-~~ =~ - ------------ -- ------------------ ..---

P'hsh Point (Method ): Non-flallllll.lble 

P'laMable L.icnitl ('Volume i n A. lr): 


Upperz N/ A 


.._/ CONTINUtD ON PAGt OJ 



MAT!RIAL SAF!TY DATA SHI&T 
~i888~~-~a~i:--~2~i~;~!~ciii:oiir&-soi:N ___________iiiri~--iiii;i&;-;iiii-iii-· 

SECTION IV P'ire " Explos ion Hazard Oata CONTINUED 

Lover: N/A 

£xtin9u~:~!~i.~~dia: Use water to cool containers, knock dovn fwne1 if 

Speeial 1rire Flg~~ing Procedures: Avoj~ fumea from spilled or exeooed 
l~U~d, d C Ut! CC~19Uilr venal eta •ad bO ptfJi':rtd tO ~r· 

~~oRu~:e~~hpr~iTtii?g9lu~:: ; 1a, i1!~1eoc~Ci~~ln:eg~~. •i 

unuauald~~ r: ·~~ t f"~lo~~~~c~:z~d•~.~i~duc~t~Tgo~~org• r~~r~,~·~~ed;
exp~9~. v?gofoua rooet1~0 PQIIi~~••,,g or9on1e moterall or 
oX1a1ung 191ints; may result 1n a !1re. 

!~!!~~-~----~~!!!:!~-~~!- --------------------------------------------------
loi ling Point 1 Dtco•po111 


Spoelfie Gravity (H(2IO•ll: Approx. l . lt 


Vapor P~;~~~~1 CMM HO .) : V.P. of vattr 'V.P. of deeOapodtion 


Vapor Denlity (A: a-u: N/lt. 


Evaporation Rate c__•l): N/A 


Solubility in Water: Co•phte 


Perctntc!~gl~;,t r~n~OlUIIet Var hble - water Ylpor and prodUCt I Of 

plh Approx. 12 - 13 

Appearance and Odor : Li9ht yellovhh green liquid with-chlorine odor. 

CONTI NUIO ON PAGE Of 



.-, --------------------------~!~~!~~-~~~~!!.~~!~- ~~~~!----•...--------------
~~88U§j: ~~~: ~~~mJ~!g~CHLORITE SOLN DATE : ll/17/89 PAGE Of 

~~~!!2!!..!!!!.. ~!~!!:.!~!~!~! .. !~!~~~~=!~~----------------------------------·---· 
Proper Shipping :-Ia••: ~~ook£~1 ~Jarlil1~ tlirM"AN " 
Haaard Claut CORROSI'Ia NA'I'IRIAL 

ID Nuaberr Ulll711 

Label Jltequiu..ntl: CORROSIVE 

Jlleportablt Quantity : m~or 00010 GAL OR MORI: ARI: A&POR 

Other lnforNtion: 

CONTINUED ON PAG! OS 

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



NPCA HMIS 102C 
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J. T. Baker Chemical Co. 

5307-4 -02 Sodium Biaulfit.e Page : 1 
Iuuad : 08 / 19 .186 

SECTION I - PRODUCT IDENTIFICI=ITION 

Produc t Nama : Sod J.um Suulfih 

Formula : NaHS0


3 
Formula Ut : 104 . 06 
CAS No .: 0:7&31-90-5 
NI OSH/RTECS No . UZ20DOOOD 
Common Sy no!'ym• : Hydrogen Su lfi te Sodium ; Sod i um l=lcid Sulf ite; Sodium 

Hyclrogan Sulfih 

Product Codaa: 3556 , 355'7
·······--...................................................................................... .. 


PRECAUTIONARY LABELLIHC ····························································-··················· aern 5AE-t.pete™ 5uetem 

[]J[[JCDQJ 

~ j,L•llbo!ALrtlll..o.t.piL'.J:P:<JtpQli..I.LC:t.;hL>u!AI...J[..qiUuJ.;ipme-mnt 

liY 

Prscaytiqneru Lebel 5hhmenta 

WARNINQI 
HARHfUL IF SWALLOWED OR HIIALED 

Avoid contact with ayaa , •kin , clothinq . 
Avoid bnathi"9 duat . K..p in t i qhtly clo..d container . u.. with adequate 
ventihtion . Waah thorouqhly dter hendlincJ . 

SECTION II - HAZARDOUS COHPONENTS 

Sod i uJII Bi aulfite 90-100 7631 -9 0- 5 

SECTION III - PHYSI CAL DATA 

Bo ili nq Polnt : 

Helt1n9 Point : Vapor Denaity(au•U : N/A 

c 



9 
S3Qi'.q -02 Sodiul'l'l Biaulf ih Page 1 2 

Efheti va : 08 / 18/86 
 luuad : 08 / 18/ 86 

SECTION III - PHYSICAL DATA (Continued > 

Spac:lfic C:ravity : 1.48 Evaporation Rate : 

<H 0•l) 
 <Butyl Acatate•l)


2


Appucu.bh ( ftiOn than 10 \ ) \ Uo l atilu by UolutM : 0 

Appearance " Odor : Whtta powder with 502 odor . 

SECTION IU - FIRE AND EXPLOSION HRZARD DATA 

Lower - N/A \ 

fin 	lytimyiabjm Hedie 

Uaa teatar apray. 

Sa;itl [ire-FjphHM Prp;edyru 
Firah.vhtara ahould wear proper protective aqui.,-.nt and aalf-contained 
<poai.tive pr..aura if available) bnathing apparatua with full facapiaca . 
Ho~ aapoaad container• frcua Fire area if it can be done without rialc 
Uaa .,.ter to kaap fin-a • poaad containera cool . 

'Jnueuel [ire L J•plqtipn Heurde 
Cloaad container• ••poaad to haat aay a•ploda , ~ 

IQ! i s Ceeee Prq4y;e4 
aulfur dio•ida :II 

SECTION U • HEAL'nl HAZARD DATA 

...,Thrnhold Liwu.t Ualue (TLU/TUA> : 8
To•icity : LD (oral-ratHIIW) / kg> 2000 

50 ..to	 <ipr- rat lt~r~g/kg> 650
50 


Lo ( h•-rat> (lftg / kg) - 115

50 

IARC : Ho OSHA reg : Ho 

:'fftsta qf Oyeru pg•u[! 
Contact w1th akin or eye• ma y c auaa aaYara irr1tat1on or burna . 
Sul fite• reportedly cauae poaa1ble a ller~an1c a ff e ct• li'1Cludlf"9 kiYee , 
d i arrhea , ahortNe• of breath , ahock and bra in dar~~age ceu.sad by 
conetr1ction of the lung ' a a i r paaaagee . Severe enaphylact1c al laqr1c 

http:aqui.,-.nt
http:Appucu.bh


53074 - 02 Sodium Bi sulfite Paqe : 
Effecth"e : 08 / 18 / 86 Is a ued : 08 /18/ 

SECTI ON U - HEALTH HAZARD DATA CCo ntinued l 

Htdical Cgnd Ui gpa Gtnuelly Apgreythd Bu [ xpuuu 

aathnwr. 


Rqutu Of lntru 

inhalation, ak i n contact 


Emtutncu end lint Ai4 Prpstduree 

CALL A PHYSICIAN . 

If aa~allo~~ad , if conacioua , i-ediately induce vowlitir'MJ . 

If inhaled , re-ave to freah air . If not breathi nog , give artificial 

reapiration . If breathi "9 i a difficult , g ive oxyten . 

In caae of contact , i.-.diately fluah eyaa with plenty of water for at 

heat 15 •inuha . Fluah a ki n a~ith ...ter . 


SECTION UI - RIACTIUITY DATA 

Stability : Stable Haaardoua PolyiNrilation : Will not occur 

Conditiona to Avo i d : none docuaente4 

Inco111pat iblea : 

Deco•poaition Product a : oa i dea of aulf1ar, ox idea............................................................................... 

SI:CTIOH UII - SPILL AND DISPOSAL PIOCEDUII:S 

lhpa tg 1M \ektn in tht •yenS, gf 1 apill pr diasberpt 
Wear .. u-contain.d breathing apparatua and full protective clothinog . 
Wi th chan ahovel , carefully place Material into clean , dry container and 
cover ; reMOve fro• area . Fluah ap i ll area with ... tar . 

Qhaul Prpee4uu 
Di apoae in accordance w1th all app li.cablt fede r al, atatt , and loca l 
env i roi"'INNntal regulat i on• . 

SECTION UIII - INDUSTRIAL PROTECTI UI IQUIPHENT 

Utnt i lat i on : Uae geMral or local • • hauat vtnt i lat i. on to !Mit 
TLU requ i. re•enta . 

Reap1ratory Prottstion : 	 Hone required whe r e adequate '-'IDtllat i on 
cond:a.tiona e x1st If alrbo r na concentrat i on ia 
h1gh , a dust / 1111st ras~onrator i s reco-anded . 
If concwntrat1on e xc eed• cepacity oF reapirator , 
a s el f-containad breaU'11"9 apparatua i a advi atd . 

lye / Skin Protect ion : 	 Safety glaaaes wlth s1deshulda , proper glo"'ea ar• 



e 
 J . T. Baker Chemical Co. 


Sodium Biaulf i te Page : 4 
hauad : 09/18/86 

SECTION UIII ~ INOUSTRI.:!L PROTECTI UE EQUIPHENT CConhnuad) 

SECTION IX - STORAC:E AND HANDLING PRECAUTIONS 

SAF-T-DATATH Storage Color Coda : Orange 

Spu i	 al Pnseytipnt 
Kaap eonta1nar tightly c l oaad . Su itable for any general ehewlical atoraga 

SECTION )( - TRANSPORTATION DATA AND ADDITIONAL INFORHRTION 

QPHESTIC cp 0 I I 

Proper Shippift9 Na•• 

INTI:RNATIQNAL {! H Q 

~!=!!!.~~!!!!:!.~!:=.....~:!:!~!!!~ .. =~~~=~-!~::!!!~!!!:~~---··················· ( 1 
"'4/A • Hot Appl icabh or Not Avu hble 

Thll il"lfor..hon publithad in Una Hahr i al Safety Data Sheet haa b..n co•piled 
Fr·o• our axparhnca and. data presented i n vario1u technical publications . It i a 
the uaar ' t raaponaib11ity to datn•1ne the au1tab i lity of th i a i.nForaation For 
the adopt i on oF neceeeary •ahty pr•caut i. one . We reeerve the right t o rev i"e 
r1atar ial S.hty Data Sheeta per lo4ic ally •• new 1nForaah.on baeo..• availabh . 

) 

-- LAST PAGE - 

http:1nForaah.on


APPENDIXC 

FORMS 



Municipal Water Treatment System 
lyndonville, VT 

FORM-! 

PLANT OPERATING PROCEDURE 

REPORTING FORM 


Date of Procedure: ----- 

Operator's Name:---------  ----, 
Equipment Item NoJDescription: -------- 


Procedure Peformed (check. appropriate procedure): 


Sodium H~. Tank Oean/Flush Carbon Filter Back Wash 

System Dismfection -- Virgin Carbon Transfer~ 

Spent Carbon Tramfer Chlorination System Oper. __ 


Date: _____lnitiatin& Event ----- 

~M~II~n~te~nance~~:=====:.._Total Water Treated Since l..ast. · :Previous Meter Reading (this procedure : 

Current Meter Reading: 


Treatment Series (circle appropriate series): 

Before this procedure: Clto C2 C2 to Cl 

After this procedure: CltoC2 C2toCI 

Disposition of Water (check one): 

Tankuuck 

NPDES 

Floor Drain - 

None__ - 

Estimated Quantity of Water: ---- 

Comments: 

Signature -r:(o"'pe"'r"'a"'to"'r).----- 



l Io~ 'I!> 

H



:a ... 



Munldpal Water Treatment System 
Lyndonville, VT 

FORM -3 

MAINTENANCE DETAIL SHEET 

EQUIPMENT SERVICED DATE DESCRIPTION OF SERVICE PERFORMED SIGNATURE 



Municipal Water Treatment System 
Lyndonville, VT 

FORM-4 

ANNUAL REPORT 

ANNUAL OPERATION AND MAINTENANCE 


COST SUMMARY 


OPERATING DATA 

Coooected Population
Average Flow (MOD) 

OPERAJJNG EXPENSE 

Ollorine 
Tow Metered (lbs) 

Contract Cost (S/lb) 


A<tivatedCarbon 

Tow Spent Carbon (lbs) 

Contract Cost (S/lb) 


Ubnr 
Imoection 
Adininistntion 

Water Quality TestiJta 

E:.ution 

Electricity (KWH) 

MAINTENANCE EXPENSE 

MateriaWEquipment 

TOTAL 



·"""' 

APPENDIXD 

CALGON MAINTENANCE PROCEDURES AND SPARE PARTS UST 



TilE CALGON MAINTENANCE PROCEDURES AND SPARE 
PARTS UST Will BE INSERTED INTO TinS APPENDIX WHEN 
RECEIVED FROM CALGON. 



APPENDIXE 

O&M COSTS BACKUP 



I 
I 

~ I 
I 

OPERATION & MAINTENANCE COSTS 
BACKUP 

E! ECfR!CAL 

a Increased pressure drop (psi) of plant: 

!5 psi (lead adsorber) + 3 psi (guard adsorber) = 18 psi 

~ 

I 

Break Horsepower (BHP) • 

efficiency • 75% 
ave . gpm • 363 

psi (gpm) 

17 15 (efficiency) 

18(363) 
BHP • 

1715 (0.75) 
• 5.! 

Cost • tOe per kilowatt hour (KWHR) 

Electrical Cost (annual) • 5.1 (0.10) (8760 hn/yr) (.7457) 
• $3JJI 

(.74S7 is tbe conversion factor for horsepower hours to kilowatt boun] 

VIRGIN CARBON 

a From Desigu Repon,@ 20 ppb DCE & TCE, eahaustioo time is 229 
days. The v..,.l holds 20,000 lbs of virgin carbon. 

20,000 lbs c 
Totall!Wyr -

229 days 
Cost = S!.OS per lb 

(365 days/yr) • 31,8TI.7 

TOTAL VIRGIN CARBON COSTS (annual) • 31,8TI.7 (Sl.OS) =$33472 



c 

I 
I

. I 
I 

SOonJM ID'POCHLQRIIE 

a @ 350 gpm adosing of 3-S ppm to achieve I ppm residual chlorine 
requires 0.6--1.05 gph of a 10% sodium hypochlorite solution. 

Assume an average flowrate of 363 gpm and use an average dosing rate 
of 0.8 gph sodium hypochlorite. 

Annual Usage • 0.8 gph (8760 hrtyr) • 7008 gallons 

Cost • S1.25 per gallon 

TOTAL SODIUM HYPOCIILORITECOSTS(annual) • 7008 (SI.2S) 
- S8760 

WATER OI!AIID J'ESDNG 

a 	 Assumes samplin& to be completed by 1 qualified subeonlniCtor aod 
IOIIysis at 1 cenified laboratory. 

8 samples per quarter X4 X $275 per sample • S8800 
Subeontractorreview 41: report @ $300 X 4 • S!200 

Sampliq/lrlM~ 13 hn @ S62lbr X 4 • S3224 

TOTALWATERQUAllTYTESTINGCOSTS(IIUIU.II) • $13224 

PARTS/EOI!!PMENI 

a 	 Based upon the Design Repon.IIUIU.II pans and equipment costs are 
estimated by Calgnn to be I% of the alii of the carbon uniL 

TOTALPARTSIEQUIPMENT(annual) • O.Ql (S180,00J) • $1800 

http:Repon.IIUIU.II
http:TOTALWATERQUAllTYTESTINGCOSTS(IIUIU.II
http:0.6--1.05


I 
I 

~ I 
I 

lABOR TASKS 

c All the following tasks assume perfonnance by a trained technician @ 
S501hr or a labor mechanic @ $35/hr. 

Inspection Costs (annual) 

(365 days/yr) (I hr/day) ($35/hr) = $12.775 

Documentation Costs (annual) 


(52 w!Wyr)(l hr/Wk) • $1820 


Maintenance Labor Costs (annual) 


Based upon the tasks set !onh in the O&:M Plan: 


Eq......... 
c.._.. Roqw.d ScMco frequeK)' !.abo< C... 

.._.. . CaJi>o... . ......... 21g XS!MI< • SIOO!r 

. -.-cu-ineroutJ* 

f"'ontcccrRecorder 	 -..,a- ......woe -A>~ llgXSlS/Io<•W,. 

doutlpeao 

Reservoir Puaap1 	 • clwop ...... buriao llgXSlS/Io<•W,."""'"'"' 
P-l, P-2 	 mocoroil 

• cbcc:klrecord pump sb111-olf • Alaaul llgXSlS/Io< • m;, 

"""""' ·Oac:ce"Cty 


UKmbiy lDd iiDpelkn .. ,.... SIOOll'lO!" • SIOO/)>' 
-"""""-
MeleriD&Pump 	 • retW'DIO Caa:oryfor -peraw~u· 

scrvK:clrecooditioa 	 facturen 

ol in1emalparu 	 rec:ommeoda,.., roy. 

""' I 



L.cvei Probesl 
Switchea 

·removeudilu.pec:t 
forcon06ioa 

· disuacmbk ud clcaa 

• <d>W1d h)d<aoli< qliDdc< .-.--opocd- ud h!dnooli<..,..r.,......, 

......... 

......... I lu X $35 • S3>/y< 

l lu XS35ilu- • ruty. 

· Oaceevery 

s,..,. (Siu @SSM<YS • S5n'y< 


......... 3 1u X$5Mu •11501)< 

l lu XI3lllw • ruty.·- ""' 

TOTAL ANNUAL COST • SlOO 



APPENDIXF 

CALGON SPENT CARBON PRE-ACCEPTANCE FORMS 



- -

E.XH I 811' 1 

- 
~

.._,_.T•: ______________ 
""·----- ~n 

CALOOII CAJIIION CORPORATION 

WASTE PROFILE OOCUMENT 

P. O.IM1MI

.........,,. tlz:JO


-GINUIAL IN,OAMATION1. 

MNU.~--~-----------------------
----------------------,-

IMIO..O. --- 

'ACIUT'Y ADOI'- ------------------------------
-- ...

lfAliiONO. --- 

f: ITAIAM PAOPILI .. "'"..........

a., 	 .....AL~~MO

MD..,...,.,TIO.......,.l 	 _,.,..,... ....,..,.,.1111
.. ________ 
..,..__.,

.. ------------ "------ .------------ .. _______________ 
......... .-&..................
·-------- ..··-------------
----· .~ 

I. AIIULATOAY PAOPILI 

A. •twnMMIAtMIAIIIIJDWWMftM_._rr._.-.11'1 OP"nll...,.....-vA'IIOifMIO 

.........,••..,._-.-.tl _________,.______________
--
~
-

o... o ....... 

. 0 ,_ 0 NO 

1. 	 •n.:rn~~M~A~WMII'I.·,.,AaUTY
"'ft'ATU 

lfYU.MKIUUAND..c:II'Y l't' ft'A,..IIAif'i 0001-.-.ual: ---------------
------ 

Q vu Qoo 

MAl nfl" ITWVoM IUN NU.I.YDO TO ~y t111n'M JIIPOU N-ITTlNG 'IIIOUI"'IMINTJ? 

D. 

Qvu Q.., 



I
I
I
I 

... 
4. SAFETY PROfiLE 

ARI M Y OF TMI 'OlLOWING T'Yf>U Of' ~aa. MATIIIUALI. Of' CONOfTtONI MUINT 


.. 114! STRI.U.U If YU . 1Dltrt1U'Y ANO rmMAn AMOUHT OR CIONO'TKIH. 


.. MA&.OUMATID CNIIINIIIM:e 

IJ IUU'U__,........ .........,.


·,. -......LT 'I"'IUC OMAitiCII 

tit ~PA'tMOe&MtCGantot.MICMIWft 

nl MaAYYIIUAUI 

tal 'uai....,.S. .... 4CUIIIIO"'".. 	

=
---:s.··~ 

..... Mt CICMU'OIIW. 

.. 	 UIT,.., AQml 0111 CMfiiOiiiiC NAZMOI..ac::aAftOMTMMAU.aeiD10. MIDCIATID 


~........,.CONTACT wm4 OIIIIXI'OIUN TOTMI WAiftl 


..8 
~ 

I. 	 co•PIDI.TIALTY
L CIJITIPtCATtON 

-..c.r....~ ............

To .. tiiiCf!I.,~IM-..eytlw 


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

~nM·--------------------
mu 	 ~; ------------------

1'11\.1.:.... 



I 
I 

~ I 
I 

DlllllT 2 

UBIIIT r-C 

CD~IrlCA'rtOII UAftlllll'l' 

I, the andeniped, hereby certUr that to the beat !Of our 
taowle49• aDd obaervat1oa, tlae troudVater beia.t treated 
at the •1ocatioo• uder t.tae ealgoo carbon aervlc• for tJa• 

•location• t:aciUtr o,.rate4 a., ·~nr• coDtalaa no ' ·· 
polycblor1aated bfpbeorl•, cblodaated dibea~o-p-dloalaa, 
or 1, 2, dlbro.o J cbloropropaae aad . I fortlaer certify 
that U t .rO'GDdvater 11 1U1ecpe.UJ dete~aed to coatain 

uy ot: th••• 1ub1tuc••• ·~· will aot1t:J Calton 

Carbon Corporation of tta••• f1D41nt•. 

·c-"Y" 
.•1.0cat1on• 

-
flUe 

Date 

http:1U1ecpe.UJ
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I 

..CONFIDENTIAL" 

CARBON ACCEPTANCE REOUEST 

IUI~~llO~~---------------------
----------t~~~~------~------

IIII.OutAID•'I' 

I. PROJECT IDEHTIFICAnON 
,AO.IICT CLAII.,ICATION 

-
-
-

OIICIIIIf'1lOtiO/I""'A'NINT IC4MON ~Pl. I'"*CCf'A&. ADIO«<M'IU. .,.,.....,..,. 

.,..ICA,.._ITCJ ----------------------------  --
-~ 

-

A. VO..UIIICII"UI 
~~ -------------- 

n:n'A4 .....-0¥11111 ura Of' COM'I1lAQ --------------: 

1. lJlA...liiiTATION 

u:n Of' ,...,.1111'1\WW --------------- 
DATIOI'' .....,.,..., "u. 0 ••c 0 o .......
IIOWfM
,___ •- •~'TJliUCICLGADI'Illll 


VUIOIN~MOUNiliOt --
----


MlfMODOf' ..llfTCMIOfllliiii1\.IMI 

ALTUNATI-------------------,..,IMIIOIIliACJJI'I'J
~--------------------

-------- :a= 
l ..llflll 'ACTOIIIIIICUITOIIIIA ..I.A....._~........ ~


C. ..8 
Ill. REACnVAnON INFORMAnDN -lob_..., 

A. CAIIIIIOMIY,ALUATID,..., _______
IIIUMIIlf ------ IIT*AT1D I..Or40tNO W. AO.I -------------- 

~ ------------------------- 
I . IIIIAtT I'IIIODUCT QUALITY 

I,MO.ACT'IvtTV __________ 


"'ACT A. 0. --------- 

AIACT~ATAeiUT'I'-
- <\I ..... IAIY_____ tiTO..IINIIIIIOOifUt.TI___._,_.ct..NDI,III'tC\I..T 




I
I
I
I 

ASMr\$0Nr'' ------ ~~~~----------------------

u ........... lliTY -----'----- ~------------~--
..ATUIIIl 01 c.t.•ION l!o.UMN. IIJCT"-IOUI-TIIIUA!o.,. MIOM '!Will, ITCI --------------------- 

oeu:•v.t.TICINIOUR&NGAIACTIVATIONIIIIIfOQ.•u.MU,OOOfl.ITCI ---------------------- 

0 . 	 UTIMATID Alfll POLLUTION POTINTIAL 

VOLATUICN&.OfiiiOI ___ W&AnL.I PLUOIUDI --------- 'IOL.AT1L.I MOIIIIOI ----- 

'ICM.ATUIM.PUfll ------- _. --------------------------------- 

IY. ADIOIIIATI QIAIIACTIRIZATION c.-lob-~ '-
IOUfiiCI o- o-.........


D-
llfiiiiATID•LOADNJ -----k'rMWP.....:I 0 -L.UI~notf 0 

I. 	 LOAO•O AltO '0XICITY PIIIOPIL.I ........... 




I
I
I
I 

C. IA,IT 't tftiGVLATOlln' POTINTIAL 

2. RIGUU.TIO OIMA AGIOMATU 

Yh NO
... NO 

4 . fCILnT'lfi .....~IIATTACM:D 0 0 
1. M:M LITTIIII '"'*a.c'r'OMP ATTACNIO 0 0....... ____________ .,...... ___________ 


V. PROCUS INFORMATION 

A. IYITIMT'I'PI

D -·- D ___,_,;_....,.__~-------

~rtiTitii~IIM,...-..,.,..-y-T"'".......-r .......... ------------
- 

I . UFATMUT CJIIIITIIUA 

~,..T'I'PIOPCAMOII~T'D'I'IIIAT-u...n' -
------------

-- 


trrWATIDGAUOIIIIOIIICI'Of -LUDft'tRIATIOAT~ ---
-------- 

~~QUKnW ------------------
------- 

C. COtiMIIfTI 



--

I
I
I
I 

ElHIB lT to 

CALGt. .• 'ANALYTICAL LABORATORY 

CARBON RE·ACTIVATION REOUEST--· 
IHNTfA!WONTVf'l. ----------- 


6=::-------------
..... I.ICATIOff 0,__ Q,._


b,...-,-------1--- 
1==,....--------1--- 
IS!I.-------1----

ACCEPTANCETEmNG 0 --v-1 

WATII'IWASMIPINTc.tlliONMTH ----- tNMIIIIIOf'IIDVOUMUMtOATOMACT 

&AVIWAIMWATIIII o·.
. MO.;.fTCNII,OfiJ 

~·"unMNT-------------------~------------~--
----------

PROCEll REACTIVATION$ 

0 JTLUIAT -- •• 0 _....... --------------
RIAtT TO 0 . AD 

PROCESS REACTIVATIONS
TESTS FOR ACCEPTANCE 

~·~~~~-------r-------1r-----------~~--------------
..,.........


ADt/oe~ ,,.,.. ,,.,.. 
C....,.c.tolioftS --

.....ADtlec !!!--
~:·F
-.... ,..

...
_.

,.,__T..,.,"F 
CCL..

---- :a
SY..... Wfw-  -.......... =
____,_ ,_-·----

--- ..g 

-AD 

CCL, 

) . 



I
I 

J I
I 

-~1 
WIORATORV CALCuLATIONS -,R )..TIVAnON DATA ~~I

'"-~~
S_AD ___ r:~,TUT TUT,--._ 1UT v...._ .. ,..~et __ t-!fal-;.... ___ . co .. , 1

I ~:t.-1 
T_AD___ =-··&.I
"---"'"T_..._ ___ 

..n I I ..n · I I Mn I I 
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OPERATING PERMIT 
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TilE OPERATING PERMIT Will BE INSERTED INTO TiiJS 
APPENDIX WHEN IT IS RECEIVED FROM TilE VERMONT 
DEPARTMENT OF HEALllf. 
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