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ILLINOIS COMMERCE COMMISSION

DOCKET NO. 02-0480

RESPONSE OF CONSUMERS ILLINOIS WATER COMPANY

TO ICC DATA REQUEST NO . WD 1 .17

Witness Responsible :

	

Thomas J. Bunosky
Company:

	

Consumers Illinois Water Company
Job Title :

	

Vice President
Phone Number :

	

815-935-8800 Ext . 530

WD 1 .17

	

Provide workpapers, memorandums, and/or studies utilized by Mr. Bunosky
in his Draft Testimony in conducting the cost analysis of the different
approaches in addressing the iron and arsenic violations at Grant Park.

RESPONSE:

	

Please refer to workpapers WD 1 .17, Table 7 and Table 8. A review of
available technology indicated that, in order to meet iron and arsenic limits in
the Grant Park well water supply, iron precipitation and filtration would be
the best process . Arsenic would also be removed concomitantly in the iron
removal process, as explained in the literature . In addition, the Company
studied water treatment processes to remove hardness and radon from the
water supply in the Village of Grant Park . Softened water, as would be
provided by the pipeline alternative, is desirable from an aesthetic "standpoint,
although not a requirement from a regulatory standpoint . For hardness
removal, a membrane treatment process, nanofiltration, also known as low-
pressure reverse osmosis, was the selected process in this study for its ease of
operation. Radon treatment was also studied since tests of the Grant Park
water supply indicate levels approaching 300 pCi/L (pico-curies per liter),
which is a proposed EPA primary drinking water standard . The EPA
maximum contaminant level goal for this parameter is zero .

CIWC Exhibit 3 .0



1000 S. Schu yter
Kankakee, IL 80901
Phone: 815-935`6535 Ext 517
FAX : 815-935-8809

Chuck,

Would you please have US Filter make a recommendation on the water treatment process train for
Grant Park's water supply'? We have been asked by Grant Park to give them a proposal to take over
their system and hence our request

I have attached same wader quality infoamaifon from the OCR. Water quality concerns are hardness,
iron, and arsenic We would like to consider a plant to treat for all of these consituents. More recent
iron levels in the wells were 1.6 mgfl and 1 .8 mg/l, and arsenic levels were 13.0 •ppb and 9 ppb. W e
would like to see the arsenic in the treated water less than 5 ppb. Hardness levels less than 180 mgl

would be acceptable to us .

The plant should be sized at 400 gpm Jo allow for growth . • We would like to keep -the process as
automated as possible and we would like to know if a membrane process somewhere in the train
would be practical, based on ease of operation . Budget cost estimates would be appreciated.

Please review this as soon as possible as we would I Ike to get back to the Grant Park officials soon .

Thank you,

0 Urgent X For Review 13 Please Comment El Pleas* Reply

	

D Pleas* Recycle

'WI) 1011 -1

Consumers Illinois
Water Company

To: Chuck Hansen . PE From: Dan Oliver

847-844-4409 Pages : 4 Including cover sheet

Mac 10117101

Reg Grant Park Water Teeatmant CC:



FAX

I I'D 1 .11- .

MEMCOR, MICROFLOC,

	

T1:LEPHQNE

	

5154W121
ERAL FILTER PRODUCTS FACSIMLE

	

5rtg232.25Tr

The foIb*g indudes the budget priding you requested or Gtslnt Pad IL We came up with same deferent
option for treat the water for the arsenic, ken and h2tdn12 . Our first option includes si 13'-0' d'ram*W
Type lI Wafecwash AERALATER to ttet the 400 gpm flow rate. The price far this unit Qorn4i4 to $99.000.
This pike includes the otter section, media, deentton tar aerator, face piping, shlppIng and smrv tp . The
budget price add - to aitomate the AERALATER is $24,000 . This prtca Incudes sutammla control .
pneurnadcvalve actu&vrs and en sir comprewr :

Tile second option consists of an Atomerator along wh Ver l Pree suta FIIrM The Atomeratar, aged far
400 gpm, =Was a pfiee of $8,DDO. Wo sized three (3) 8'-0' diameter x 60r $SH VPF's for the given rbw
rate. These units have a budget price of $78,000 . Shfs pre rndudes the three pressure vessals, media,
menuafty operated bwirT y valves, face piping, shipping and stattp . The budget pre add to autottee the
VPF's is $18,000. This pQioe ;reciudos the same equipment mentioned with the AEFtAhATEJ .

Our third option is a Granular Ferric Xydn fde, Qr G M system 1 r Ars nfp. removal. Th* system
irwvrpolrates hr a (3) $'-0' diameter x 8'-Or SSH t ka cott&nlng tale 3FH media . The price for this system
comes ip $140,000. This price includes The Three pressure vessels . media; manually operated butterfly
velvpS, fat piping, shipping and startup: One thing 1o role, Iron and Manganese removal prior to the C3FH
system wt i be required. O8terwise the media will foul . As a reeuit, orte of to first Me opus wllf- be
required fbf pre rtt included is some information on he Arsenic removal proms. As youwiu rate In
the Direct Fiba8on for Arsenic ReinmA : sucresafttl removal of iron will most likely rest its adequate
removal of ksenic.

For inning, we recommend three (3) 60" diameter x 98" SSH Ion Exchange Softeners These units cant
a budget price of $93,000 . This price includes the three nars*oade WK ceflon resin, automatic reganerdon
controls, brine pump'and archer, foo pip n . chipping acid atarlup . The vessels aresized to tat 236 gpm of

.VIVENDI
Wafer spew

Is TWO TRAK3MIS1IO$ =W 1̂8 CCre'IDS1T . Ir4rO MAfON INT N O For% AF OWY 1V "WE ABOVE NAMED KECIPI9M .
RBAAtNG, DISCUSSIOt4, -DIBTRIMMOM OR OCIPY1NG aP THIS MESSACE 9 STR'CTLY P.RMIBWED BY ANYONE MIM THIN 7NA
NAMED RiCIPIENT Oil FMS OR MR WIrLQ1'L'EB OR AMTS . ∎ IP YOU HAVE lAiCsIVrD TM FAX IN E

	

KCA95 IMMW.AT6LY
NGT{FY US BY TELEPHONE (OLLEGCI • AND RETIJRM 1F ORIGIA&L MESSAGE TO ;.E AT Ta AS" A0I7rdM VIA U .S . FOTTALMWICE.

BQDARR S HTRAtLAMES. IA 50010
TO: Chink lisnaen QC: John BrriganFAQ Auto TELEPHONE:I=": Sw Hoeeing DATE : October 28, a009 -SUBJECT: Grar,tPartc II . . PAGES: 1 CFO
ChIUCK
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t 400 gprrt - This will result in a blended hardness of 180 mg1L as CaCO, based on an irrluerit

hardy of 440 Mgt as C CCi .

If you have airy further ques#ians, fe& free to give Tom Cumbaugii a CWL
Regards,
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QEN RAL IL
DiRE"NIT-MITCAL-TIL-TES BATTERY

STANDARD FLANGED PIPING

IPFiIs.,,- ~ "=gor am. rar+s - a mom num

CDWIGURATICN SINN IS ST tA - I

NOTES [IN JOBS VXERE PRESSURE 'AERATIQN LJCCURS irymE FILTRATION
THE INLET SHGULD BE BELOV THE SACKVASH WASTE PIPING CR THERE
NEEDS TO B£ A PROVTSION MADE FOR AIR RELEASE IN THE HIGHEST
POINT O THE INLET PIPING.

NOTE, FILTER PIPING SKIVN DASHED LS NOT FRDVIDEII BY US, FILTER
UNLESS SPECIFICALLY QUOTED,
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Direct Filtration Arsenic Removal

Direct filtration for arse nic removal can . be. an eco on ical option Lot many systems,
espsci*lly those With existing filtration equipmdnt Tho process is fairly s<rei tlbrvaard;
it~com»nm raw water is chemically doted to oxidize As`' (armdte) to As' (axsanate).
ferric coaggniant is introduced for adscapficn of the axnenic and the filtxati= system
removes the iron-arsenic toe.

The oxidation process is re4uired for removal of srscnitc bite studies have sho"
relatively poor removal of areeniite as 0pased to araextate. Oxidation cheicels
commonly used include chlorite and potassium pcrmamganatc . Chlom is generally
preferred., as it does not intestine the solids load to the filter system . Potassium
per mrganste, while a strong oxidaA, gill meremae solids Wad by manganese addidon
dived from the oxidation procm . Oxygen oxidation reaction is generafy considered
too slow to be a viable process . Other oxidants such as ozone can be used however these
tend to be cost prohibitive when compared to chloiii a or potaasiuin patnan

	

e.

Feast coagulant can be provided by two methods; formation through oxidation of
natter* corning iron in the raw water end chemical aoagitlant addition . In the first
case, rally occurring iron in the raw water is cxidizad from farrat s (soluble) to ferric
(iusoiuble) through aeration of ohamical oxidation with chlorine or potassium
permarinate. As the ferric floc forms it will provide en ad9oitiou sin for arsenic
removal. if insufficient taw iron is available, supplemental ferric coagulant can be dosed
to the system ahead of the filters. Agaut, arsenic adsorption will occur with the ferric
floc. The ch mi al bond between the ferric floc and arsenic is generally wrong Mough
that Teaching will not occur so la dAll application of sludge is potable .

The tllrration equipment cam be any filter deaitm teat ii =mmemfy applied to iron and
=nose removal puts. These include pressure filters, steel Wirdty f lwrs, concrete
gravity fib or the d Oral Filter ABRAr.,ATBft packaged inn rod
nee removal plant The filter esign bast suited for the plans: is based Criteria
including cxisting iafraanxcture, site of plant and taw water ahwaatwistiea . Speaiai
design may be rcquimd for . iwface'water influenced well supplies, Backwash operation
and waste production will be 6nilar to iron and manganese removal facilities, Contact
your WTC Technical Sales Manager for assistance in :aViewing the filter options .

Removal of a leak with this process has been deonstmed at a3 lost 100% for pli as
bigh as 8.f. The process also cfkas the ability to remove other outasniuants, most
cots only iron and manganese, from the supply. Existing filtration systems benefit from
this zppzoseb si=c in many cases a chemical dosing systetu is the only' required addition
to perform arsenic ronu,val. The solids load to the fiitraxion system should be limited to
10 ppm or teas in order to achieve net water produtioms above 9S% .
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Direct Slrretiori f'os a iz removal is a viable design provided the cowiitiors are right
for tha prO tsa . When higher eontentrationi of arsenic or ot1 contImin=z are preserr.,
alters ate agoipment designs may be squired to effeotively handle the solid9 load and
provide cost-effective operation . These desig•ts may in lode coapla1on aad
aiiaraSltration o r olarifiestiocr prior to conventional Drat am. pdditiansl information art
these process optiops will be fLrthowming .

Updated: May 2001
TOTAL P .113



TECHNOLOGIES AND COSTS FOR
REMOVAL OF ARSENIC FROM DRINKING WATER
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STANDARDS AND RISK MANACEMENT DIVISION
OFFICE OF GROUND WATER AND DRINKING WATER
UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
WASATNGTON, D.C.
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Phoenix, Ariwnn 85001

THE CADMUS GROVP, INC.
135 Beaver Street

Walthant,Massaehu:etti 02452

Under Contract with the US'EPA No. 68-C6-0039
Delivery Order 13

UUP VI-I~



3.9 SEPARATION PROCESSES

vi ip 1. 11.- 12,

3.9.1 Mtcrofiltration

Microfiltration is a low-pressure membrane process which has only a marginal ability to

remove arsenic due to its relatively large pore c;rp in comparison to other membrane processes . MF

removes contaminants from a feed stream primarily through sieving . Typically, MF does not require

pretreatment beyond approximately 500-mm prefiltration . Bec auseMF is not an ective stand-alone

technology for removal of arsenic, capital and O&M cost estimates for. MF are not provided in this

chapter.

3.9.2 Ultrafwltratton

Ultra filtration is a low-pressure membrane procea which removes contaminants from a feed

streamprimarilythrugh sieving . Typically, OF does not require pretreatment beyond approximately

200-nun prefiltration. OF has the benefit of being lower in both capital and O&M costs than high-

pressure membrane processes . Because OF is not an effective stand-alone technology for removal of

arsenic, capital and O&M cost estimates for OF are not provided in this chapter .

3.9.3 Nanofiltration

Nanofiltration is a high-pressure membrane prucesa capable of significant arsenic removal .

NF removes contaminants ftrrm a feed strewn primarily through a combination ofdiffusion and sieving

mechanisms. Typically, NF req es pretreatment to remove suspended solids and other foulants from

the feed stream. NF has greater arsenic removal capabilities thanlow-pressure membrane processes,

however, capital and O&M costs for NF are usually greater than equivalent costs for low-pressure

processes. Due to decreased removal efficiency when operated at higher recoveries, NF is not yet

demonstrated to be a reliable treatment for arsenic. Because NF is not an effective stand alone

technology for removal of arsenic, capital and O&M cost estimates for NF are nut provided in this

chapter.

3.9.4 Reverse Osmosis

Reverse Osmosis is a highpressuremembraneprocesswhichremoves dissolved contaminants

from a feed stream primarily through diffusion rather than, physical straining. RU requires a high

3-56



quality feed stream and often requires substantial pretreatment to remove suspended solids and other

foulants. RO also often requires pH adjustment afler the membrane process and may require the

addition ofan anti-scalant before the membrane process. For the propose ofthis analysis, costs were

not provided for a substantial pro-treatrnent system, other than the anti-sealant system. RO has the

benefit of greater arsenic removal compared to low-press um membrane processes, but is typically

associated with higher capital and O&M costs . Costs are not provided for RO because other options

are more cost effective and have much smaller waste streams. RO may be cost effective if removal

of other contaminants is needed and water quantity is not a concern .

Both the VSS Model and the W/W Cost Model included cost estimation for RO . Since the

W/W Cost Model was assembled, however, RO spiral-wound membrane module costs have

decreased by approximately 50 percent. For this reason, the membrane module portion of the capital

costs can be reduced by 50 porvt . The membrane replacement portion of the O&M costs can also

be reduced by 50 percent to account for reductions in memhmne costs. The W/W Cost Model for RO

was only valid up to a capacity of200 mgd . The model also makes an assumption that recovory is 80

percent fur systems of 1 to 10 mgd, and 85 pcrcent for systems larger than 10 mgd.

3.10 GREENSAND FILTRATION

C3reensand filtration is an oxidation filtration process that has demonstrated effccl iveness for

the removal of arsenic. The greensa nd filtration medium is produced by treating glauconite sand with

KMnO, until the granular material (sand) is coated with a layer of manganese oxides, particularly

manganese dioxide . Arsenic compounds displace species from the manganese oxide (presumably OBI"

and H20), becoming bound to the greensand surface - in effect an exchange of ions . The oxidative

nature of the manganese surface converts As(1II) to As(V), and As(V) is adsorbed to the surface .

The VSS model was used for estimating greensand filtration capital and O&M costs .

Grccnsand filtration costs were not included in either the Water Model or the W iW Model. This

technology is considered to be asmah systems technology and as a result costs were not estimated for

larger systems . This teclniulogy could he effectively operated in larger system sizes ; but cost data are

not readily available. The key parameter is the ratio of source water iron and arsenic . If high
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TECHNOLOGIES AND COSTS FOR THE REMOVAL OF RADON
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Table 4-9a. Capital and O&1IZ Costs for Packed Tower Aeration (PTA)
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1,470

1,801 2,062

1,339

1,496

1,804

1,970 2,321 1,975

2,726 3,479 2,749

4,381

10,447

Tii 55,960 37,302

113,940

440,213

100.00 12,256,307 6,994.577 13,352,424 8,090,694 56.000 843,648 54 2,329 564,631

"Note: Dsrsc costs do not inclu& indirt t items (pemutting, laud, pre-treatment, post-tneamnent
kedundoneics arc factored into thcbuae urology coals abovc .
(1) Clearwell detention time
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Figure 4 Unit installed equipment cost of membrane filtration plants

'lie design flux is dependent on feedwater quality and may be
determined during pilot testing.

MEMBRANE FILTRATION PLANT CONSTRUCTION COST

Membrane treatment plant construction • cost is dependent on the
membrane equipment cost, configuration and pretreatment neces-
sary, site constraints, and the buibding requirements, of the facility .
The plants surveyed have a range of pretreatment requirements
depending on the source water quality. Somee of the. surveyed
membrane plants required more costly site _preparation because of
existing facilities, while others required specia„l'building construc-
tion to meet local area needs. These factors have . a large. impact on
the overall unit construction cost of the . membrane filtration
plants.

Figure 5 shows the total membrane water treatment plant
(WTP) construction cost in dollars per gallon of* installed mem-
brane. capacity (Slgpd). The plant construction data shown in

0.50

4 40 .
a 5

I

Figure 5 Unit WTP construction coat of mcml

C.flA PTli R

10

Plant capacity (n

data shown in Figure 4 . This is due. to the
water quality and therefore pretreatment pr •
the plants. An economy of scale exists for tl
the plants as they increase in capacity to
mgd, the membrane equipment cost beck

percent of the total constrtictinn cost of th
plant. As plant capacity increases, the earl
less significant (see Figure 6) .

Figure 6 shows the membrane cquipm
the total membrane plant cwnstructioiz
equipment cost of small plants below 3 mgt
the total plant construction cost . As pin
percentage of the total plant cost from
increases to nearly 50 percent of the total
mentioned. above, as plant size increases, i
cost becomes the most significant porti ,
equipment cost Therefore; the membrane i
little economy of scale ; comes the drivin
plants.
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CHI - 1 317902v1
(WD 1 .17)

TABLE 7
CAPITAL COST ESTIMATE

GRANT PARK STAND-ALONE WATER TREATMENT PLANT
0.6 MGD IRON REMOVAL AND MEMBRANE SOFTENING

ITEM COST

Iron removal equipment :
Vertical Pressure Filters $ 125,000
Installation Costs $ 31,250
Contractor Overhead & Profit $ 25,000
Subtotal $

	

181,250

Membrane softening equipment $ 600,000

Chlorination system $

	

25,000

Pumping equipment $ 200,000

Building (10,000 sq . ft . slab on grade) $ 250,000

Stand-by Generator $

	

100,000

Subtotal - Contruction $ 1,356,250

Percentage Based Construction Items Assumed
Process Piping 10% $

	

135,625
HVAC 10% $

	

135,625
Electrical 15% $ 203,438
Instrumentation & Controls 15% $ 203,438
Sitework and Yard Piping 10% $

	

135,625

Subtotal $ 2,170,000

Contingency 20% $ 434,000

Estimated Construction Cost $ 2,604,000

Engineering/Legal/Administration 15% $ 390,600

Total Project Cost $ 2,995,000



CHI - 1317904v1
(WD 1 .17)

TABLE 8
CAPITAL COST ESTIMATE

GRANT PARK STAND-ALONE WATER TREATMENT PLANT
WATER TREATMENT PLANT PLUS OFFSITE COSTS

ITEM COST

Water Treatmen Plant
Iron Removal and Softening (See Table 7) $3,000,000
Radon Removal (Packed Tower Aeration) $ 200,000
Subtotal $ 3,200,000

Land Costs : 2 Ac. @ $25,000 per Acre $

	

50,000

Ground Storage Tank :
2,500 gpm for 2 hr = 300,000 gallons $ 250,000

Raw Water Transmission Mains :
5,000 ft. @ $50/ft . $ 250,000

Total Project Costs $ 3,750,000
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ILLINOIS COMMERCE COMMISSION

DOCKET NO. 02-0480

RESPONSE OF CONSUMERS ILLINOIS WATER COMPANY

TO ICC DATA REQUEST NO. WD 1.19

Witness Responsible :

	

Thomas J. Bunosky
Company:

	

Consumers Illinois Water Company
Job Title :

	

Vice President
Phone Number :

	

815-935-8800 Ext. 530

WD 1 .19 Provide workpapers, memorandums, and/or studies utilized by Mr . Bunosky
to support his statement on page 6 of his draft testimony (lines 126 through
128) " customers in Grant Park will, within ten years and thereafter, provide
a rate of return on investment in the System that is at or above the presently
allowed rater of return .'

RESPONSE :

	

The attachment (support for CIWC Exhibit D) illustrates that Grant Park
customers will, for Year 10 and thereafter, provide a rate of return (9 .50%)
on investment in the system that is at or above the presently allowed rate of
return (9.10%) . See Attachment .

CIWC Exhibit 3 .0
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CHI - 1314652v 1
Attachment to WD 1 .19 (support for Exhibit D)

VILLAGE OF GRANT PARK ACQUISITION

Capital Investments:
Cash Tender $

	

-
Additional :

Purchase Meter Inventory (350) $

	

-
Other $

	

-
Cash Tender $

	

66,000
Closing Cost (not to exceed) $

	

-
Total Cash Tender $

	

66,000
1

Capital Improvements :
Interconnect w/ Kankakee Water System (20" water main extension):

47,520 LF Transmission Main (Diversatech to GP) $

	

1,661,858
Labor & O/H - Transmission Main $

	

330,000
Booster Station $

	

300,000
Engineering/CAD/Staking $

	

110,000
Easements $

	

137,000
Permits $

	

50,000
Legal Fees $

	

75,000
Original Cost Study $

	

20,000
ICC Filing Debt Issuance Fees $

	

5,000
Organization $

	

50,000
Contingency $

	

100,000
Beginning Rate Base $

	

2,904,858
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ILLINOIS COMMERCE COMMISSION

DOCKET NO. 02-0480

RESPONSE OF CONSUMERS ILLINOIS WATER COMPANY

TO ICC DATA REQUEST NO. WD 1 .23

Witness Responsible :

	

Thomas J. Bunosky
Company :

	

Consumers Illinois Water Company
Job Title :

	

Vice President
Phone Number :

	

815-935-8800 Ext . 531

WD 1 .23

	

Based Exhibit C of Mr. Bunosky's draft testimony, if CIWC constructs the
additional facilities to correct the Environmental violations, would the
existing customers being served by Kankakee subsidize these facilities?

RESPONSE :

	

No. As demonstrated in Exhibit D, over a reasonable period of time, existing
customers being served by Kankakee will not subsidize these facilities . The
Exhibit shows that, within ten years and for all years thereafter, customers in
Grant Park paying rates set for the Kankakee Division provide a rate of
return above the level of the presently authorized rate of return . This
calculation includes in the rate base for Grant Park all costs related to the
Systems Improvements, including the environmental facilities shown on
CIWC Exhibit C .

CIWC Exhibit 3 .0



CHI-1318741v2

ILLINOIS COMMERCE COMMISSION

DOCKET NO. 02-0480

RESPONSE OF CONSUMERS ILLINOIS WATER COMPANY

TO ICC DATA REQUEST NO. WD 1 .27

Witness Responsible :

	

Thomas J. Bunosky
Company :

	

Consumers Illinois Water Company
Job Title :

	

Vice President
Phone Number :

	

815-935-8800 Ext. 530

WD 1 .27

	

If the revenues set forth on CIWC Exhibit D of Mr . Bunosky's Draft
Testimony, does not include miscellaneous charges, such as connection fees,
please provide all the rates an[d]/or charges that the Village of Grant Park
asses[ses] its customers they serve . Also, if additional charges and/or fees
are asses[sed] to the Grant Park customers outside of the Village limits please
provide .

RESPONSE:

	

CIWC Exhibit D shows the rate of return on CIWC's investment in the Grant
Park system when the Kankakee Division rates are applied in Grant Park .
Grant Park recently imposed a connection fee of $1,100 per residential
connection, but as indicated, Grant Park fees and charges are not used in
developing CIWC Exhibit D . CIWC does not impose a connection fee . The
Village of Grant Park does not serve water customers outside of the Village's
corporate limits .

CIWC Exhibit 3 .0
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