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TESTIMONY OF OUCC WITNESS CARL N. SEALS 
CAUSE NO. 45073 

CITY OF EVANSVILLE  
 
 

I. INTRODUCTION 

Q: Please state your name and business address. 1 
A: My name is Carl N. Seals, and my business address is 115 West Washington Street, Suite 2 

1500 South, Indianapolis, Indiana 46204. 3 

Q: By whom are you employed and in what capacity? 4 
A: I am employed by the Indiana Office of Utility Consumer Counselor (“OUCC”) as a Utility 5 

Analyst in the Water/Wastewater Division. My qualifications and experience are set forth 6 

in Appendix A. 7 

Q: What is the purpose of your testimony?  8 
A: I discuss the City of Evansville’s (hereinafter “Evansville” or “Petitioner”) request to 9 

recover periodic maintenance expenses.  I explain why the OUCC disagrees with 10 

Petitioner’s proposed adjustment to Periodic Maintenance expense.  I recommend the 11 

Commission approve the OUCC’s adjustment to Periodic Maintenance expense. 12 

Q: What have you done to prepare your testimony? 13 
A: I reviewed Evansville’s Petition and the testimony of Patrick R. Keepes, P.E., Water 14 

Superintendent, and Douglas L. Baldessari, CPA, H.J. Umbaugh & Associates Certified 15 

Public Accountants, LLP, as well as Petitioner’s recent annual reports filed with the Indiana 16 

Utility Regulatory Commission (“Commission” or “IURC”). I also wrote discovery 17 

requests and reviewed Petitioner’s responses. On May 25, 2016, OUCC Utility Analyst 18 

Jim Parks and I met with Mr. Keepes, Allen Mounts, Director, Water and Sewer Utilities 19 

and Duane Gilles, Water Distribution Manager to discuss Petitioner’s current operations 20 
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and plans. We visited several of Petitioner’s above-ground water utility facilities at that 1 

time and I attended the Commission’s field hearing at Bosse High School in Evansville. 2 

Q: What documents are attached to your testimony? 3 
A: My testimony includes the following attachments: 4 

• Attachment CNS-1: Opflow Nov. 2015, “Manage Filter Assets for Media 5 
Performance and Capital Planning;” 6 

• Attachment CNS-2: Opflow , Mar. 1998, “Filter Media Cleaning – Alternative to 7 
Replacement;” 8 

• Attachment CNS-3: Filter Media Workpapers (Cause No.45073); 9 

• Attachment CNS-4; Filter Media Workpapers (Cause No. 44760); 10 

• Attachment CNS-5: ASCC Filter Report – DR 3.8; 11 

• Attachment CNS-6: High- & Low-Service Pump Workpapers (Cause No. 44760); 12 

• Attachment CNS-7: High- & Low-Service Pump Workpapers (Cause No. 45073); 13 

• Attachment CNS-8: Booster Pump Workpapers (Cause No. 44760); 14 

• Attachment CNS-9: Booster Pump Workpapers (Cause No. 45073). 15 

II. PERIODIC MAINTENANCE 

Q: Please describe Evansville’s proposed adjustments to Periodic Maintenance expense. 16 
A: In Attachment DLB-1, page 14 of 50, Petitioner made an adjustment (Adjustment 7) to its 17 

test year Periodic Maintenance Expense. Petitioner is proposing to recover the expense 18 

associated with performing maintenance on High and Low Service Pumps, Filter Media, 19 

Water Storage Tanks, Booster Stations, and Traveling Screens.  Petitioner is also seeking 20 

recovery of expenses associated with Dredging in Front of the Intake Structure and with 21 

performing a Leak Detection and Distribution System Maintenance Assessment. During 22 

the test year, Petitioner spent only $709,525 on Periodic Maintenance. As a pro forma 23 
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revenue requirement, Evansville proposes to increase these expenditures to $2,682,313, or 1 

an increase of $1,972,788 annually.  2 

Q: How do the proposed expenditures compare to the increases sought in Evansville’s 3 
previous rate case, Cause No. 44760? 4 

A: Evansville’s periodic maintenance costs as proposed in this case are significantly higher 5 

than the periodic maintenance costs proposed and approved in the last rate case.   As shown 6 

below in Table 1, costs for certain of the proposed Periodic Maintenance projects have 7 

increased dramatically, in some cases more than doubling, from the previous rate case --8 

especially with respect to booster stations, filter media, high-service pumps, and low-9 

service pumps.    10 

Table 1 

 

As is shown in Table 2, specific periodic maintenance expenditures proposed in the 11 

current case vary from a 47% reduction (Traveling Screens) to a 170% increase (Booster 12 

Stations) over the previous case. The overall increase in proposed maintenance 13 
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expenditures when compared to the previous case, for essentially the same projects, is 68%. 1 

Table 2 

 

Q: Do you accept Petitioner’s pro forma expense amount for each periodic maintenance 2 
item?  3 

A: No. I have accepted Petitioner’s pro forma expenses for Tank Maintenance, Leak Detection 4 

and Distribution System Maintenance Assessment (“Leak Detection”), Dredging in front 5 

of Intake Structure and Traveling Screen Maintenance. However, I disagree with certain 6 

aspects of the proposed expenditures for (1) Filter Media, (2) Travelling Screens 7 

Maintenance, (3) Booster Stations and (4) Pump Maintenance. I propose adjustments to 8 

these expenses below. 9 

III. ACCEPTED PERIODIC MAINTENANCE EXPENSES 

Q: Why do you accept the proposed Tank Maintenance expense? 10 
A: The proposed Tank Maintenance expense of $505,884 is the annual cost associated with 11 

the long-term, comprehensive Tank Painting and Maintenance Agreement that Petitioner 12 

entered into with Utility Service Group in May of 2016. This agreement provides for the 13 

care and maintenance of Evansville’s nine (9) water storage tanks, including inspections, 14 

washouts, certain repairs, cleaning, and repainting. The OUCC supported this program and 15 

Periodic Maintenance Item 44760 45073 Dollars Percent
Pump maintenance, high service 71,428$        157,920$     86,492$        121%
Pump maintenance, low service 96,000          150,210        54,210          56%
Filter media 448,000        1,006,820    558,820        125%
Dredging 136,667        236,580        99,913          73%
Tank maintenance 522,123        514,309        (7,814)           -1%
Booster stations 22,890          61,911          39,021          170%
Traveling screens 115,741        61,680          (54,061)        -47%
SCADA 13,000          -                 (13,000)        -100%
Leak detection 166,333        492,883        326,550        196%

1,592,182$  2,682,313$  1,090,131$  68%
Less test year amount (228,264)      (709,525)      

1,363,918$  1,972,788$  

-- Amount -- -- Difference --
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accepted the adjustment for it in the previous rate case. On page 12 of his testimony, Mr. 1 

Keepes states that “The results achieved under this agreement have exceeded expectations 2 

in terms of protecting these critical assets of the system with regularly scheduled 3 

inspections, cleanings and coatings.”  The OUCC also agrees with the proposed $8,425 4 

annual expense to perform maintenance on the Campground 20 MG underground tank.     5 

Q: Please describe Petitioner’s proposed expense for Leak Detection. 6 
A: Evansville proposes to include $492,883 ($1,478,650 amortized over three years) in its 7 

revenue requirement to assess certain critical, large (over 12 inches) cast and ductile iron 8 

mains, as well as 36- and 48-inch pre-stressed concrete cylinder pipe (“PCCP”) in its 9 

system over a three-year period. This work, to be performed by M.E. Simpson Co., Inc., is 10 

an expansion of a program supported by the OUCC in Cause No. 44760, which was 11 

directed at the inspection of critical, large PCCP pipe. Under the proposed plan, additional 12 

large mains of other materials are included and by the end of the three-year period, 13 

approximately 55 miles (see Table 3) of large mains will have been inspected and seven 14 

miles of 36-inch and 48-inch PCCP will be permanently monitored. 15 

Table 3 

 

 
Q: Please describe Petitioner’s proposed expense for Dredging in Front of Intake 16 

Structure. 17 
A: Evansville proposes to include $236,580 in Periodic Maintenance for dredging to ensure 18 

Size Material Length
12", 16" Cast iron, Ductile iron 35.0
36", 48" PCCP 7.0
36" PCCP 6.0
30" Ductile iron 3.6
20" Ductile iron 3.6

55.2
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the continued effectiveness of its surface water intake structure. According to Keepes’ 1 

testimony, the October 2017 bid of $339,740 by Foertsch Construction was the only 2 

response to a formal Request for Proposals. The bid amount was based upon 3 

mobilization/demobilization costs of $25,840 per occurrence and $31.39 per cubic yard. 4 

Foertsch estimates that 10,000 cubic years will need to be removed and disposed.1 5 

Following this initial dredging, the Water Superintendent estimates two more years at 6 

$185,000 each, yielding a total, three-year expenditure of $709,740. Amortizing this 7 

amount over three years, comes to an annualized average of $236,580.  The OUCC agrees 8 

that that average annual cost of $236,580 for dredging is reasonable.  9 

Q: Why do you accept the proposed Traveling Screen Maintenance expense? 10 
A: In Cause No. 44760, Evansville was quoted $115,741 by Atlas Traveling Water Screens 11 

(“Atlas’) to remove a screen from the well, transport, disassemble, rebuild, ship back to 12 

Evansville Water and Sewer Utility and re-install it in its well. In the current Cause, Atlas 13 

has reduced its quote for the same work to $82,240 per screen or $246,720 for three (3) 14 

screens.  Petitioner has amortized this cost over four (4) years for an annual expense of 15 

$61,680.  The OUCC agrees with the proposed adjustment.    16 

IV. OUCC’S ADJUSTMENT TO PERIODIC MAINTENANCE EXPENSES 

Q: Please describe Petitioner’s proposed periodic maintenance expense for filter media 17 
replacement.  18 

A: Petitioner seeks to recover $1,006,821 per year for filter media replacement (Petitioner’s 19 

Exhibit DLB-1, page 11, Adjustment 7(II)).  Petitioner’s proposal is to replace the filter 20 

media in four (4) filter beds per year over a six (6) year cycle.  Petitioner estimates that it 21 

                                                 
1 $25,840 + ($31.39 x 10,000) = $339,740 
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will cost $251,705 per filter bed or an annual expense of $1,006,821.  1 

Q: Do you agree with Petitioner’s proposed Filter Media maintenance schedule?  2 
A: No. Evansville’s proposed six-year replacement cycle is not based on any test, analysis or 3 

manual to support that interval.  Also, I believe Petitioner’s proposed costs have been 4 

incorrectly estimated.  Finally, Petitioner’s filter media replacement costs include capital 5 

costs that should not be included in Periodic Maintenance expense.  The capital 6 

improvement Petitioner included in its revenue requirement is the cost of replacing two 7 

filters and underdrains in the amount of $235,004 and $ 234,849.  8 

Q: How should intervals for media replacement be determined? 9 
A: Filter media replacement cycles should be based upon qualitative and quantitative analyses 10 

of the existing media (needs-based), and not be simply time-based. An article titled 11 

“Manage Filter Assets for Media Performance and Capital Planning” in the November 12 

2015 Opflow, a journal of the American Water Works Association (Attachment CNS-1), 13 

had this to say: 14 

Assessing the condition of filter media is an important first step in developing an 15 
effective filter asset management program. Laboratory analysis of filter media is 16 
an effective way to identify problems associated with system fouling, operation, 17 
and age degradation. Using the information from an analytical assessment, a 18 
utility can determine the most effective cleaning technology, the required 19 
operational changes, or the need for media replacement.  20 
 
(page 15, emphasis added) 21 
 
In its Filter Maintenance and Operations Guidance Manual (2002), the AWWA 22 

Research Foundation dedicates two chapters to the assessment of filter media as precursor 23 

to decision-making involving filter media. This type of assessment may be even more 24 

critical for Evansville as it begins to assess its filters to determine a priority ranking. 25 

Finally, no evidence was presented showing that filter media cleaning (also discussed in 26 
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the article) was considered as a possible option. Because Evansville has not demonstrated 1 

the need for filter media replacement at the proposed frequency, I recommend that a ten-2 

year cycle2 be used.  Meanwhile, if Evansville can provide support for a more aggressive 3 

schedule, it can present it in its next rate case.  4 

Q: How has Evansville estimated the costs for filter media replacement? 5 
A: Evansville has chosen to estimate these costs as “mandatory additions” to a larger overall 6 

contract presented by a General Contractor, Deig Brothers. Pages 41-43 of Petitioner’s 7 

Workpapers (Attachment CNS-3) illustrate these costs and summaries of bids received. 8 

This is in marked contrast to cost data for filter media replacement that was provided in 9 

Cause No. 44760, which set out the prices and services performed by Utility Service Group 10 

(Attachment CNS-4). 11 

Q: Why is underdrain replacement a capital improvement and not Periodic 12 
Maintenance? 13 

A: The underdrain replacement is a replacement of a long lived asset and, as such, should be 14 

more appropriately regarded as a capital expenditure.  Evansville’s response to OUCC Data 15 

Request 3.8 supports this conclusion.  The response included a “Filter Report” by All 16 

Service Contracting Corp. (“ASCC”) detailing the work to be performed. (See Attachment 17 

CNS-5.) In this report, ASCC concludes that “The new system should last in our opinion 18 

50 years or more.” This is not periodic maintenance,3 but is instead a capital improvement.  19 

                                                 
2 “Filter Media Cleaning – Alternative to Replacement,” Opflow, March 1998, also appearing as Attachment CNS-2. 
3 According to the AWWA Water Dictionary, Second Edition (2010), maintenance involves “Repairs and general 
upkeep necessary for the efficient operation of physical plants, property and equipment. Maintenance is not to be 
confused with replacement or retirement.” 
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Q: What is the ratemaking effect of your determination that the underdrain replacement 1 
should be considered capital improvements? 2 

A: There appear to be only two filters that may require underdrain replacement. Since the 3 

proposed Periodic Maintenance cost adjustment on Attachment DLB-1, page 14 of 50, 4 

shows four “filter media” replacements (which are costed as underdrain replacements), I 5 

recommend that the two filters incurring underdrain replacement be capitalized at the Deig 6 

Brothers prices of $235,004 and $ 234,849.  I also recommend that Period Maintenance 7 

expense for filter media be based on 24 filters having their filter media replaced on a ten-8 

year cycle at the price Utility Service Group quoted of $112,000 per filter. 9 

The annual Periodic Maintenance expense for replacing filter media on a ten-year 10 

cycle can be calculated as follows: 11 

Table 4 

 

This calculation results in a $738,0204 reduction to the amount proposed by 12 

Evansville for “Filter Media.” 13 

Q: Why do you disagree with Petitioner’s Pump Maintenance expenses? 14 
A: Petitioner’s High-Service Pump and Low-Service Pump maintenance expenditures focuses 15 

on the per-unit cost of maintenance, which is unexpectedly high, particularly when 16 

compared with the same costs from the previous rate case. In Cause No. 44760, Evansville 17 

proposed a per-unit maintenance cost of $35,714 and $48,000 for High- and Low-Service 18 

                                                 
4 $268,800 – $1,006,820 = ($738,820). 

Media replacement cost (44760) 112,000
    x 24 filters 24                      
        Total cost all filter media 2,688,000
Replacement cycle (years) 10                      
    Annual maintenance cost 268,800
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pump maintenance, respectively (see Attachment CNS-6), based upon a quote from Xylem, 1 

an established water utility service and equipment provider. 2 

Evansville has proposed per-unit periodic maintenance costs for high-service 3 

pumps at $90,240 and low-service pumps at $100,140 (Attachment CNS-7). These new, 4 

proposed costs are increases of 153% and 109% respectively, and are based only upon 5 

“Mandatory Deducts” from a larger base bid by Deig Brothers. No engineering estimate 6 

was provided by Evansville’s engineer, HNTB.  Significantly, the estimates provided by 7 

Xylem in Cause No. 44760 were much more detailed, breaking down the different costs by 8 

individual high service pumps.   9 

The best available evidence of this cost is that provided in detailed quotes by Xylem 10 

in the previous case.  As such, I recommend that the prior Xylem estimates for periodic 11 

maintenance (not replacement) be used to calculate annual periodic maintenance costs as 12 

follows: 13 

Table 5 

    

  This change yields a reduction of ($173,631) to Evansville’s proposed total, annual 14 

pump maintenance expenditures. 15 

44760
(Xylem)

45073
(Deig)

Difference

Average Cost All High Service Pumps 35,714          90,240          
    x 1.75 per year (4 year interval) 1.75               1.75               
        Annual maintenance cost 62,500          157,920        (95,421)     

44760
(Xylem)

45073
(Deig)

Difference

Average Cost All Low Service Pumps 48,000          100,140        
    x 1.75 per year (4 year interval) 1.50               1.50               
        Annual maintenance cost 72,000          150,210        (78,210)     

        Total adjustment to pumps (173,631)   
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Q: Why do you disagree with Evansville’s proposed Booster Station Maintenance 1 
expenses? 2 

A: Evansville’s proposal relies on per-unit costing for pumps at the Booster Stations. In Cause 3 

No. 44760, a quote from Xylem (Attachment CNS-8) showed pricing for each of the 4 

booster pumps at $7,630. In the current Cause (see Attachment CNS-9), Petitioner is 5 

requesting an average maintenance cost per pump of $20,637, a 170% increase in just two 6 

years.  7 

The invoices (included in Attachment CNS-9) provided by Petitioner highlight the 8 

possible problem – at least one of these quotes involve replacement of the pump and not 9 

maintenance.5 The best evidence of this cost is that provided in detailed quotes, by Xylem, 10 

in the previous case.  I recommend that the prior maintenance cost of $7,630 per pump be 11 

used in Petitioner’s calculations for booster pump maintenance, as follows: 12 

Table 6 13 

 

I recommend a reduction of ($39,021) to Evansville’s proposed Booster Station expenses. 14 

Q: What periodic maintenance expense do you recommend? 15 
A: I recommend the following periodic maintenance expenses be approved by the 16 

Commission: 17 

                                                 
5 I was able to confirm Invoice 0012909 from Eemsco involved replacement of the pump not maintenance. This 
invoice is included in page 3 of my Attachment CNS-9. 

Unit
Cost

Done
Per year

Total
Cost

44760 Xylem maintenance quote 7,630    3         22,890   
45073 "Superintendent Estimate" 20,637 3         61,911   
    Difference (adjustment) (39,021) 
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Table 7 

 

V. RECOMMENDATIONS 

Q: Please summarize your recommendation: 1 
A: I recommend the Commission adopt the OUCC’s Periodic Maintenance expenses shown 2 

in Table 7. 3 

Q: Does this conclude your testimony? 4 
A: Yes.   5 

I. Pump Maintenance
a. High service pumps 62,500$         
b. Low service pumps 72,000$         

II Filter Media 268,800$       
III Dredging in Front of Intake Structure 236,580$       
IV Tank Maintenance

a. Cleaning, inspection & tank coating 505,884$       
b. Campground 20 MG tank 8,425$            

V Booster Station Maintenance 22,890$         
VI Traveling Screen Maintenance 61,680$         
VII Leak Detection 492,883$       

Total: 1,731,642$   
Less test year amount: (709,525)$     
Adjustment: 1,022,117$   
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APPENDIX A 

Q: Please describe your educational background and experience. 1 
A: In 1981 I graduated from Purdue University, where I received a Bachelor of Science degree 2 

in Industrial Management with a minor in Engineering. I was recruited by the Union 3 

Pacific, where I served as mechanical and maintenance supervisor and industrial engineer 4 

in both local and corporate settings. I then served as Industrial Engineer for a molded-5 

rubber parts manufacturer before joining the Indiana Utility Regulatory Commission 6 

(“IURC”) as Engineer, Supervisor and Analyst for more than ten years. It was during my 7 

tenure at the IURC that I received my Masters degree from Indiana University. After the 8 

IURC, I worked at Indiana-American Water Company, managing their Shelbyville 9 

operations for eight years, and later served as Director of Regulatory Compliance and 10 

Contract Management for Veolia Water Indianapolis. I joined Citizens Energy Group as 11 

Rate & Regulatory Analyst following the October 2011 transfer of the Indianapolis water 12 

utility and joined the Office of Utility Consumer Counselor in April of 2016. 13 

 



AFFIRMATION 

I affirm the representations I made in the foregoing testimony are true to 

the best of my knowledge, information, and belief. 

By: Carl N. Seals 
Cause No. 45073 
Indiana Office of 
Utility Consumer Counselor 



Filter Optimization 

Manage Filter 
Assets for Media 
Performance and 
Capital Planning 
Filters are a water treatment plant's last barrier 

for particulate and microbial contamination. Filter 

asset manage1nent can maximize filter service 

life, maintain optimal performance, and allow 

proactive budgeting BY RANDY MOORE, ROGER D. MILLER, 

TAD BASSETT, AND STEPHEN SIEGFRIED 

M 
AINTAINING FILTER 
performance and contin­
uously producing water 
that exceeds industry 
standards is every oper­

ator's goal. However, only a small per­
centage of US water filtration plants 
have filter asset management plans, 
and an even smaller subset follow the 
plan they have. Filter asset management 
includes underdrain design, filter media 
condition assessment, and filter media 
cleaning. Implementing a filter asset 
management program can help any 
utility optimize operations and reduce 
costs. 

14 Opflow November 2015 

UNDERDRAIN DESIGN CONSIDERATIONS 
During a filter rehabilitation, the under­
drain io-y.'>tem will often require maintenance 
or replacement. Before your utility replaces 
its underdrain system, it's critical to clearly 
understand the role of an underdr-.tln within 
a filter. 

Filter media and an underdrain system 
drive filter perfonnance, including water 
production, water quality, and maintenance 
and operating cO.'>ts. Filtration is a batch 
process, so the effectiveness of each filter 
cycle depends on the effectiveness of each 
backwash. 

An underdrain's purpose is threefold: 
collect the filtered water, prevent media 

2015 © American Water \'forks Association 

from entering the effluent/bad.-wash cir­
cuit, and maintain the filter media. Main­
taining and cleaning the filter media is 
accomplished during the backwash cycle. 
During the backwash cycle, the underd­
rain should uniformly distribute backwash 
water and air scour to flush the accu­
mulated solids from the filter media. To 
accomplish this, the underdrain should use 
the least amount of backwash water possi­
ble as constF.tlned by media depth and col­
lection trough loc-.ation. 

When the underdrain fails to prop­
erly perform any of its three purposes, 
the results can be any combination of the 
following: 

\\'"WW.aw,va .org/opflow 
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• Loss of filter media into the filter effluent 
• Shortened filter cycle times 
• Reduced quality of fmished water 
• Wasted backwash water 
• Reduced plant capacity 
• More frequent and/or more costly filter 

maintenance 
If you have determined your e.xisting 

underdrain needs to be replaced to correct 
one or more of these problems, your util­
ity should consider how the existing basin 
configuration will challenge the replace­
ment 1>ystem. Foremost, consider where and 
how the backwash water enters the filter 
box. Backwash entrance location and the 
method by which the water is distributed to 

www.awwa.org/opOow 

http:/ / dx.dol.org/i0.5991/0PF.20i5.41..0067 

Randy Moore Is vice president of market development wi th Pure Technologies 
(www.puretechlld.com). Columbia. Md. Roger D. Miller Is technica l director 

with Water Systems Engineering (www.h2osystems.com), Ottawa, Kan. Tad Bassett Is senior 
process engineer with AWi (www.awlflller.com), Sandy, Utah. Stephen Siegfri ed Is vice president 

of water quality with Utility Service Group, (www.utllltyservlce.com), Atlanta. 

the underdrain will result in areas of high 
water velocity. 'Ibe replacement underdrain 
system should be able to compensate for 
areas of high entrJnce and channel veloc­
ities to prevent lower bad-wash rates in 
these areas. 

Many newer undercli'ain systems offer 
direct retention, which means they can pre­
vent the loss of media into the filter effluent 
without the use of support gravel. Support 
gravel is often thought of as filter media; 
however, it's really a part of the underdrain 
system. Support gravel takes up volume 
that could be used for filter media. It can 
also mound and migrnte over time, which 
reduces filter performance, so eliminating 
gravel should be a goal with any under­
drain replacement. 

FILTER MEDIA CONDITION ASSESSMENT 

Assessin the condition of filter media 
is an important first step in developing 
an effective filter asset management ro­
gram. Laboratory analysis of filter media 
is an effective way to identify roblems 
associated with system fouling, o era­
tion, and age degradation. Using the infor­
mation from an analytical assessment, a 
utility can determine the most effective 
cleaning technology, the required oper­
ational changes, or the need for media 
ree_lacement. 

Filter problems such as head loss, 
media growth, reduced run times, and 
water quality can be attributed to deposit 
accumulation, both mineral and bacterial; 

2015 ©American Water \Vorks Association 

media degradation; and operational issues 
such as excessive chemical feed. Bacterial 
deposits, referred to as biofilm, incorpo­
rate considerable volumes of polysaccha­
ride slime that can reduce flow; promote 
mineral deposition; and, over time, harbor 
problematic organisms. Mineral depos­
its, which are a function of water chem­
istry, can smooth and round the media, 
reducing filtration effectiveness. Degraded 
media, displaying fractures and rounding, 
reduces filtration capacity. 

FILTER MEDIA CLEANING 

The laboratory analysis should be 
designed to assess the presence of foul­
ing deposits and the media's effective­
ness. With this information, your utility 
can develop a cleaning program that tar­
gets the problems identified. A bacterio­
logical analysis should cover the identity, 
quantity, and maturity of the biofilm to 
effectively evaluate potential issues. Min­
eral analysis can guide the potential clean­
ing process and identify operational issues 
such as excess coagulant or polymer. Sieve 
tests measure particle size and grain size 
distribution, identifying potential media 
loss and effects on filtration capacity. A 
laboratory bench-test study can evalu­
ate the most effective cleaning chemistry 
and application procedures that target the 
problems identified in the analysis. 

The cleaning chemistries most effec­
tive on mineral deposits are generally acid 
reactions. Various acids, both mineral and 

November 2015 OpOow 15 
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Filter Optimization 

organic, have various effects on specific 
materials, underlining the need to know 
what your utility's cleaning process is tar­
geting. However, solubility is common to 
all acids. As the acid is neutralized and 
pH increases, the solubility decreases, 
resulting in reprecipitation. To maintain 
solubilized mineral ions and prevent the 
organic biofilm from reforming, use dis­
persion polymers with the acid to prevent 
reprecipitation and enhance the cleaning 
process. 

A comprehensive asset management 
plan entails monitoring your system by 
evaluating records, inspecting on-site 
processes and equipment, and analyz­
ing media samples at a laboratory. Such 
a plan yields many benefits for your util­
ity, including more efficient operations, 
early identification of potential problems, 
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and effective maintenance or replacement 
protocols. 

ALTER ASSET MANAGEMENT 

Filter asset management planning is a key 
component of maintaining a sustainable 
utility. The components of a filter asset 
plan should be reviewed and organized 
into a comprehensive asset management 
plan. Tools for developing a filter asset 
management plan include the following: 
• Condition assessment 
• Media sampling and analysis 
• Renovation cost and life expectancy 

estimates 
Condition Assessment. Condition assess­

ment starts with a plant's overall condition 
and how well it meets the operating param­
eters of an optimized filtration plant. Filter 
nm times for dual and multimedia filters 

2015 © American Water Works Association 

should be 72-140 hr; for monomedia fil­
ters, run times should be 24-72 hr. Filtra­
tion rates should fall between 1.4 gpm/ft2 

and 4 gpm/ft2• Filter effluent turbidity reg­
ulations require 0.3 ntu 95 percent of the 
time. Best practice for filter effluent turbid­
ity is 0.1 ntu, with optinlized, well-operated 
plants showing .03--.05 ntu below the filters. 

Physical observations about the filters 
should be recorded before and during the 
backwash cycle. A filter report should iden­
tify the media surface condition with any 
cracks, mounds, craters, or the presence and 
location of mud balls. During the backwash 
cycle, observe the troughs; there should 
be even flow into and out of the troughs. 
Report uneven flow tlu·ough tl1e media and 
media boils as well as the condition and 
operation of the surface wash or air scour 
i.-ystem. 
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Record observations on the condition 
of the overall plant and building, including 
paint, electrical, lighting, heating, ventila­
tion, air conditioning, flooring, instrumen­
tation and controls, concrete, and windows 
and doors. The purpose is to identify any­
thing and everything that needs to be 
part of a long-term plan to sustain filter 
operations. 

Media Sampling and Analysis. Sampling 
filter media and tracking media degra­
dation allow utilities to project when the 
media needs to be cleaned or replaced. Fil­
ter media can grow over time as a result 
of calcium carbonate, iron, manganese, and 
biological deposits. Media also wears out, 
or erodes, as it's backwashed and the grains 
collide, causing the media to round and lose 
size and unifonnity. Media can last 20-30 yr 
if managed roperly, or it may need to be 
cleaned or replaced in 4-10 yr in a depos­
iting environment. Tracking media deg­
radation through sampling every 2 yr in 
depositing and 4 yr in nondepositing con­
ditions provides the information necessary 
for projecting media replacement and asset 
planning. 

Renovation Cost and Life Expectancy Esti­

mates. Regular periodic cleaning extends 
the life of media in a depositing environ­
ment. Media sample analysis results should 
include a laboratory's chemical, physical, 
and biological findings. Based on the lab­
oratory recommendations, media can be 
cleaned and restored to its original spec­
ification provided it hasn't lost angular-

Develop a Financial Plan 

A comprehensive asset management plan includes the 
cost of all filter room upgrades, planned media sampling, 

planned cleaning, and media replacement. 

Extending Media Ufe 
Regular periodic cleaning extends the life of media In a deposltlng environment. 
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ity (become rounded). Media should be 
cleaned before acid solubility reaches 10-12 
percent. \Vhen it exceeds 10-12 percent, the 
media will require two or more chemical 
cleanings. Multiple-cleaning costs usually 
exceed replacement costs. 

A comprehensive asset management 
plan includes the cost of all filter room 
upgrades, planned media sampling, planned 
cleaning, and media replacement. The 
life cycle used for predicting a scheduled 
media replacement can be based on his­
toric replacement or projections of future 
needs. An asset management plan provides 
predictable fiscal budgeting and future cost 

estimates to help predict your utility's future 
financial needs. 

FINANCIAL BENEFITS 

Developing and following a filter asset man­
agement plan can maintain, restore, and 
improve filter perfonnance while extending 
asset life. Building a future-cost model will 
help identify the anticipated financial needs 
of your utility going fo1ward and provide 
predictable budgeting into the future. Also, 
communicating the filter asset plan to util­
ity managers and board members is critical 
to ensure accurate forecasts for short- and 
long-te1m capital funding. •\\ 

A fllter asset management plan can maintain, restore, and Improve filter performance while extending asset life. 

Be sure to Identify and price all necessary repairs and equipment llfe cycles. 

Hypothetical Plant Asset Management Plan 
2015 2018 21117 21111 21119 2D2D 20Zl 20ZI 20ZI -2112!1 - 2DZI 2Q2I 2llZI 2030 2DSI 2032 2033 2DU 2035 

s-..l•lllffll $ 2,000 $2,000 $2,000 $ 2,000 $2,000 $2,000 $2,000 $2,000 $ 2,000 $2,000 $ 2,000 

Cl-lllffl.o $30.000 $!IUIM -000 .....,._, 
$250,000 s;so,ooo 

11tp1_Sm1 ... w"" $100,000 $ 10,000 

llthll>Siul_W,... $10,000 $10,000 

---Cool Flfton a.. .......... $nl000 --- $ ll0.000 

"'"'- Uodenlnln• 
$400,000 

$712,000 S· $2,000 $· $2,000 $30,000 $12,000 $- $2,000 S· $2,000 $30,000 $2,000 $10,000 $2,000 $· $32,000 $· $2,000 $· $982,000 
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Filter Media Cleaning-Alternative to Replacement 
by Brian Jobb 

Filtration is an ex tremely import an t co mponent o f any 
conventional water plant. The role of a filt er is even more 
criti ca l for direct-filtration fac ilities. To ensure optimal 
perfo rmance, many experts recomm end replacing the sa nd 
and anthracite in ;i typi ca l dual-media filter every JO to 20 
yeMs. Operating authoriti es often go to th e trouble and 
expense of replacing media that are fou led but remain 
within an accep table size ra nge. 

Media replace ment may not be necessa ry, provided th at 
th e effective sizes and unifo rmity coeffi cients for th e sand 
and anthracite remain wi thin original spec ifi cations. It is 
often poss ible to regenerate filter media without remova l by 
means of chemical cleaning. This technique was 
document ed in th e ·1960s and has become rmn·in e 
maintenan ce at num erous faciliti es. 

Causes of Fouling 
Media fo uling and mudball formation can occur for man y 

reasons. The most typica l ca uses are inadequate backwash 
rat es, un even b;ickwash fl ow d istribution, ineffective surface 
wash, and improper chemi ca l dosages. Poor clar ifi er 
performance may also ltc•acl to floe carryove r and fouling of 
filt er med ia. Fillers equipped with air scour appea r to be less 
susceptible lo fouling and mudball formation , probably 
because of th e effective scrubbing action of the air. 

Initia l inspectio n of th e media is necessa ry to ensure that 
t·he depths of the sa nd and anth racite laye rs re111 ain within 
originnl specificntion s. If th e med ia are more than 10 yea rs 
old- five yea rs if a ir scour has been used cont inuous ly­
snmples should be removed ancl subj ec ted to sieve analyses 
to determin e' effec tive sizes and uniformity coeffi cients. 

MC'dia sa111pling is readil y accompli shecl by pushing a 4-fl 
( l -m) lengt h of 6- in . (ISO- mm ) pipe into th e media ancl 
removing th e med ia inside th e pipe with n wet- dry shop 

The huge amounts of filter media In use can lead to 
considerable problems with fouling caused by 
ineffective backwashing and other factors. 

vilcu um clean er. Four or five samples taken along a transect 
fro m corn er to corn er across th e fill er arc usuall y suffi cient. 
Sieve anal ys is o f the media samples sho ulcl he conducted 
acco rding to th e ASTM stan dard method for sieve analys is of 
fin e ancl coa rse agg regates, ASTM standard tes t C J 36-841\. 

Fouling ca n occur in th e fo rm of mudballs, visibl e debris 
clinging to medin, media agg lomeration (clumping), o r med ia 
homogeneity (sa nd ;incl anthracite caked together). If fouling 
is appn rent, add a small amoun t o f the media to two flasks­
one containing a wea k solution of acid (5 pC'rcent sulfuri c 
acid ) and th e oth er ca usti c (5 percent sod ium hyclrox icle). 
Swirl the fla sks and look for separation of media from the 
clebri s. If clense mudball s arC' present, all ow al least an hour 
SOil king time and reexa min e the media. If little success is 
achieved with acid or ca usti c, wea k soluti ons of hydrogen 
peroxide, sodium hypochlorite, or soda ash al so ma y he used. 

How to Clean the Media 
Aft er determining th e most C'ffccti ve clea ning age nt, il is 

poss ible to clean the med ia by tak ing th e fill er out of _ 
service, draining it cl own so that onl y a s1rntll amount of 
wa ler rema im above th e anlliracite, ancl adding th e 
chemi cal dirC'ct ly to the fill er. Th e soakin g li111 e is variable 
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Filter Media Cleanin g-Altemative to Replacement continued trom page , 

and will depend o n numerous fac tors; two hours may be ~::-;;;;;;;;;;~ 
adequate, but large, dense mudball s may take much longer 
to disso lve. Ba sed on the ex tent of fouling, two clea ning 
cycles ma y Ile necessary. 

A ty pical filt er was h procedure is outlined below. Sit e­
specific applica ti orn 111<.l Y req uire mod ifica ti on of these 
guidelines. 

I . Tilke th e filt er out o f se rvi ce and drain it dow n, 
leaving so m e wa ter 0 11 lop of th e anthrac i te. 

2. Add sufficient sodium h ydrox ide to ob tain a 2 percent 
so luti on in th e water rema ining in th e filt er, 
co nsidering a void vo lume of approxi m ately 
40 percen t. (Forty percC'lll of the filt er m ed iil is Willer.) 

:I. Allow th e filt er t·o soak or, preferab ly, air scour for at 
leas t two hours. A longer cleaning cyc le w ill genern ll y 
prod uce clea ner media . 

4. Initi ate a normal willer backwash. Reexam ine th e 
mediil and, if necessary, repeilt th e cleil ning procedure 
vvil11 il 1 percent sod ium hydroxide so lution . 

5. The final backwash shou ld be monitored for pl I and 
turbidity to ensure that all res idue from the cleilning 
process has been removed. It may be necessa ry to 
ex tend the duration of backwash before putting the 
fi l ter !Jack int o service. 

Dry or Wet? 
Sod ium hydrox ide is ava i lab le in dry or l iquid form . 

Using cir)' product may all ev iate cer tain sa fety-related 
conce rn s associated 1-vilh appli ca tion in an aq ueous form. 
l.iquicl sodium hydroxide (.S O percent) is very slippery if 
spill ed and may ha ve a grea ter tendency than pellets to burn 
if it comes into co ntact with th e skin . 

The so l id form is shipped in 50- lb (20-kg) bags that are 
more eas il y handled than th e SS-ga l (2 10-L) drums or to tes 
commonl y used to transpor t liquid materi al. So li I sodium 
hydrox ide pell ets may take severa l minut es to dissolve, 
while liqu id d ispe rses throughout the filter more readi ly. 

Air Scour Helps 
Th e effecti veness of the clea ning process is improved 

dramati ca ll y hy ai r scour, wilich ca n help reduce soaki ng 
tim e ancl 1·vi ll loosen debri s.;\ tempornry air scour sys tem 
111ay be se t up by int rod ucing air through a fabricated PVC 
pipe gricl that res ts on lop o f the backwash t rough s and 
ex tends down into the 111 edia . If air scour is not ava il able, an 
air o r wa ter probe can be used to stir up til e media, pa ying 
parti cul ar att enti on to th e wa ll s and corn ers. 

Fro111 ex peri ence at nu111erous fac ilitiC's, a condi t ioning 
peri od ma y be required before achiev ing op ti111u111 filter 
perfo r111 ance. As is l)1pica l nf new med ia, i t ma y take severa l 
full cycles i-o obta in very low fini shed-wa ter turbiditi es o r 
pilrticle counts. I.ow dosages of an organic poly111 er added to 
th e backwash water 111ay reduce the cond iti oning period. 

Nu111 erous benefit s of media clea ning have been observed 
at various fac ilities./\ sign ifi ca nt red ucti on in filtered turbidit y 
has been a con1mon result. Oth er benefit s that have been 
noted incl ude a reduct ion in fin al effluent particle counts, an 
increa se in filter run duration before reaching termina l head 
loss, ancl reduced backwash water consumption. 

The most significant advantage is probab ly th e reduction 
in materi al and labor costs when compared to med ia 
replace 111 e11t. The cos t of clea ning th e m ed ia in a 16- ft x 

For years, utilities have replaced fouled filter media, 
but media can be washed and saved If sizes remain 
within acceptable ranges . 

16- ft (S-m x .S- 111 ) filt er using sod ium h ydrox ide as descr ii>ecl 
above is ex pected to Ile approx imately $300 to $4 00, 
dependi ng on th e ava i labi l i ty and freig ht charges . 

Precautions 
• lvlecl ia fouled w ith orga ni c co mpounds 111 ay genera te a 

substan ti al am ount of foam, particu larly during air 
scour. Ca usti c- laden foam is ve ry slippery. 

• It is i111port ;111t to foll ow appropri;1t e safety prL·ca utions 
whenever aggres ~ i ve cherni ca ls arc used. Ensure tilat 
sa fety equ ipment is ava il abl e. 

• For faci l iti es using gra nular activnled carbon fi l ter 
;id orhers ins tead of anth rac it e, cileck w ith your 
ca rbon suppli er before proceedi ng. 

• DetJL' nding on th e cle;rning agen t, th e backwash wa tl'r 
ma y requi re addi ti onal trea tm en t before disposal. 

• Following additi on of th e clea ning agent , th e wa ter 
may he corrosive to f i lter mat erial s- hard ware, 
plumbing, and concrete. If in doubt , co nsu lt yo ur 
suppl ier before proceedi11g. 

• When added to wa ter, sodium hydrox ide undergoes 
an exot hermic reac ti on- it generates il cat. Thi s ~ li o u l d 
not he a prob lem when used ;11 conce 11t rations 
described prev ious !)' · 

Hria11 Joli/! is (/ t!ri11ki11s-1v(1/a spcc i11/isl f ii r Sta11so11 , Uc/., 
(/JI(/ c/1r1ir11(//ll' A \ \IW1\ ()11/orio S<·ct io11 '/'r('(f /111 c111 
Co111111ill <'<'. For 111orc• i11/ im11t1/io11 011 //1is 11mu·rl11re, m 11/11cl 
/o/i/J (// (800) 2riS-07 I 2. 
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Prepared by: MDE 
Date prepared: 1/8/18 

EV A SVILLE (1 DIANA) MUNCIPAL WATER UTILITY 

Source documents: Water Superintendent - file: "nJRC Rate Case PM and CIP Update 2019-2021 PK 1-8-18" 
Includes contractor quote 

Purpose: To project annual fi lter media maintenance 

Number 
Number of 
Filter Beds 

8 

Source 

Construction Bids Received November 28, 2017 
Divided by 8 filters 

Cost per filter 
Mutliplied by 4 filters per year 

Total Annual Allowance for Filter Media Maintenance 

YI 

Pro Forma 
Annual 

Maintenance 
Cost 

$2,013,641 

8 
251,705 

4 

$1,006,821 
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Bid 

Item 

Contract 'A' Base Bid 

Contract 'B' Base Bid 

Base Bid Combination 

Contract 'A' and 'B' 

WTP Filter and High/Low Service Pump Improvements 

EWSU Project No. W 11117 NC 

SUMMARY OF BIDS RECEIVED 11/28/2017 

2 Bids Received Bid Item 

Deig Brothers DeBra-Kuempel Description 

South Filters 21, 23, and 24 

Phelps Filter 29 

$1,220,723 $1,243,292 LSP#2 - HSP#4 

South Filters 27 and 28 

Phelps Filters 30 and 31 

$1,173,678 $1,179,200 LSP#4 - HSP#5 

South Filters 21, 23, 24, 27, and 28 

- Phelps Filters 29, 30, 31 

$2,389,396 $2,422,492 LSPs #2 and #4 - HSPs #4 and #5 

Mandatory Addition Item #1 UnderDrains ADD UnderDrain System for 

{1) South Filter $235,004 $240,793 one (1) South Filter 

Mandatory Addition Item #2 UnderDrains ADD UnderDrain System for 

(1) Phelps Filter $234,849 $236,000 one (1) Phelps Filter 

Mandatory Deduct Item #1 

{1) LSP -$100,140 -$151,680 DEDUCT work on one {1) LSP (#2 or #4) 

Mandatory Deduct Item #2 

(1) HSP -$90,240 -$100,033 DEDUCT work on one (1) HSP (#4 or #5) 
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POSSIBLE CONTRACT ' A' AWARD SCENARIOS 

ADJUSTED CONTRACT' A' Adjusted Contract 'A' Amount* Adjusted Bid Option 

OPTIONS Deig Brothers DeBra-Kuempel Description 

South Filters 21, 23, and 24 

Phelps Filter 29 

Contract 'A' Base Bid (Only) $1,220,723 $1,243,292 LSP#2 - HSP#4 

South Filters 21, 23, and 24 

Phelps Filter 29 

Contract 'A' Base Bid without LSP#2 $1,120,583 $1,091,612 HSP#4 

South Filters 21, 23, and 24 

Phelps Filter 29 

Contract 'A' Base Bid without HSP#4 $1,130,483 $1,143,259 LSP#2 

Contract 'A' Base Bid - Filters Only - without South Filters 21, 23, and 24 

LSP#2 and without HSP#4 $1,030,343 $991,579 Phelps Filter 29 

South Filters 21, 23, and 24 

Phelps Filter 29 

Contract 'A' Base Bid with add of 1 South LSP#2 - HSP#4 

Filter Underdrain System $1,455,727 $1,484,085 UnderDrain System for 1 Filter 

*Note: Bold font indicates apparent low bid amount for the adjusted Contract A option. 
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To: Mr. Brian West 
 
At: Deig Brothers 
 
Re: Filter Report 
       Job # 17-4592 
       EWSU WTP   
 
On May 14, 2018 All Service Contracting Corp. started the removal process on filters # 
21 & 29. During the removal process it was very apparent that filter 21 is in very poor 
condition. Stress cracks are very noticeable, multiple grout joints missing at the head 
joint locations as well as at the end of the lateral runs, exposing the end caps on the 
makeup blocks. In the attached photos you will also see internal issues that actually 
occurred causing the external conditions. Pressure test were performed on various grout 
joints with very poor results. Test came back at 800-1100 psi. This is well below the 
manufactures recommendation of 3,000 psi. (Actually 1,900 -2200 psi lower.) Power 
washing the joints removed grout from the joint areas reflecting the very weak state of 
the grout. 
 See attached photos with brief description of the above details 
 
Filter 29 appears to be in significantly better condition to the naked eye while viewing the 
top surface. Pressure testing of the grout joints came back at 1,200 – 2,800 with one spot 
coming is at 3,400 psi. The bulk of the testing came back at 1,200 – 2,200 psi which is 
well below the manufactures recommendations of 3,000 psi, with one spot showing 400 
psi over recommendation  
Surface stress cracks do exist in filter 29, however not to the extent of filter 21. 
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As we moved our inspection to the internal part of the underdrain system of filter # 29, a 
completely different story is developing. As mentioned previously the deterioration of an 
underdrain system of this type starts at the internal part of the system. The attached 
photos show grout missing at the head joint locations. This is a sign that the grout at the 
surface are will soon be experiencing failure such as that which has occurred in filter 29. 
You will also notice in the attached photos stress cracks have and are developing at the 
underdrain surface and internal.        
 
In conclusion A.S.C.C. highly recommend that the owner replace filter 21 without 
question. It is our opinion that complete failure will occur in the very near future. 
 
Filter 29 is not in near as bad of condition as filter 21. However, with that being said the 
photos are undisputable evidence that failure for this filter is forth coming due to all the 
grout that is missing from the internals. As mentioned previously these types of failures 
start on the inside of the system. The clay tile system was the top of the line technology at 
the time and they have served the water industry well. But, it is most common at this 
stage of their life, failure is occurring more and more each day.  
 
As far as filter 29 replacement goes, this is a decision that the owner will have to make 
and weigh the risk verses the cost and the life of this filter. But it is our opinion this filter 
should be replaced.  
 
A few thing the owner may want to weigh is if they replace the existing underdrain with 
new, there would be no supporting gravel to pay for, freight to pay for delivery of the 
supporting material. With the new system they are looking at, they would get longer filter 
runs and use less backwash water to clean the filters along with the energy to run the 
pumps. The new system should last in our opinion 50 years or more. 
 
If the owner decides not to replace filter 29 a few things to consider are as follows. How 
much life is left in the existing underdrain system? Not if the underdrain fails, but when 
the underdrain fails, what would the cost be in one year, 2 years or 5 years from now. 
Should the owner decide to keep the existing underdrain, rest assured that the new media 
and supporting gravel will without a doubt out live the underdrain. All though A.S.C.C. 
cannot say for certain how long the existing underdrain will last, we can say with 
certainty that it will fail. The internal condition of the system is without question as 
mentioned above undisputable evidence of a future failure. 
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All Service Contracting Corp. has completed well over 15,000 filter beds across the 
United States totaling well over 2.75 million square feet of filtering surface area. We 
have worked with every underdrain manufacture out there today and some that are no 
longer in business. We have worked on filters that were as old as 1898. All though we 
have been asked by many manufactures to represent them, we have made the decision not 
to ever represent any manufactures. This decision was made due to the fact of the ever-
changing technology and if someone were to come out with a better underdrain we want 
to be able to utilize that underdrain for our clients. This decision has also allowed us to be 
completely objective no matter whose underdrain we are evaluating The underdrain 
system that the owner has indicated they are considering is in our opinion is the most 
advanced underdrain on the market today. It is our experience that the company they are 
considering has always been and all indications show they have been far more advanced 
than any other manufacture.     
 
All the above and below photos with description is the opinion based upon our 
experience and knowledge of this system. 
 
All Service recommends that Deig Brothers and the owner share this report with the 
Leopold firm to see if they agree. They may have other opinions that differ from 
A.S.C.C.  
 
Should you have any questions pertaining to this report, please contact our office at 217-
233-3018. 
 
All Service Contracting Corp. 
 
By:_______________________   Date May 16, 2018 
      Brian K. Burcham President 
      Associate Member 
      A.W.W.A.   
    
 
 
   
 
 
 
 
 
  
 
  
  
 
 
 

OUCC Attachment CNS-5 
Cause No. 45073 

Page 3 of 18



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

OUCC Attachment CNS-5 
Cause No. 45073 

Page 4 of 18



Filter # 21 showing surface cracks and grout missing at the end of the lateral runs 

where the makeup blocks  
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Typical surface cracks found throughout filter 21. 
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Typical grout missing and surface stress cracks 
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Typical filter 21 grout missing and separation from block. 
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Internal filter 21 showing fractures. 
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Internal Filter 21 missing grout on bottom. Grout is still in head joint. 
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Filter 21 grout missing sides and bottom typical.  
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Filter 29 surface crack 
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Filter 29 surface cracks. You may have to enlarge this photo, but it is very apparent 

that the surface crack are starting to extend from the orifice holes and throughout 

the block surface. 
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Filter 29. Once again, a large amount of surface crack developing. 
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Filter 29 internal missing grout. Keep in mind as explained above the deterioration 

of the internal underdrain system is the beginning of the surface failure that at this 

time is not visible from the top of the underdrain system.  
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Filter 29 missing grout at the bottom head joint. 
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Filter 29 typical, missing grout between blocks. 100% conclusive that internal grout 

joints have failed and is only a matter of time before it is noticeable from the 

surface. 
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Filter 29, actual block breakage and cracks. 
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EVANSVILLE (INDIANA) MUNCIPAL WATER UTILITY 

SCHEDULE OF PRO FORMA PUMP MAINTENANCE EXPENSES -
HIGH AND LOW SERVICE PUMPS 

Prepared by: MDE 
Date prepared: 1/11/16 
Reviewed by: ___ _ 
Date reviewed: ___ _ 
Source documents: Water Superintendent - file : "IURC Rate Case PM and CIP Update 20 I 6-20 I 8 PK 1-29-16" 

Includes contractor quote 
Purpose: To project annual period maintenance for pumps 

High Service Pumps: 

HS Pump 
Number 

4 

5 
6 

7 
8 
9 
10 

Source 

Based on the Xylem Water Solutions USA, Inc. quote dated 1/29/16. 
Based on the Xylem Water Solutions USA, Inc. quote dated 1/29/16. 
Based on the Xylem Water Solutions USA, Inc. quote dated 1/29/16. 
Based on the Xylem Water Solutions USA, Inc. quote dated 1/29/16. 
Based on the Xylem Water Solutions USA, Inc. quote dated 1/29/16. 
Based on the Xylem Water Solutions USA, Inc. quote dated 1/29/16. 
Based on the Xylem Water Solutions USA, Inc. quote dated 1/29/16. 

Average Cost All High Service Pumps - 2 per Year 
Times two pumps per year 

Total Allowance for High Service Pumps 

Rounded Use 

Low Service Pumps: 

LS Pump 
Number 

2 

3 
4 
5 
6 

Source 

Based on the Xylem Water Solutions USA, Inc. quote dated 1/29/16. 
Based on the Xylem Water Solutions USA, Inc. quote dated 1/29/16. 
Based on the Xylem Water Solutions USA, Inc. quote dated 1/29/16. 
Based on the Xylem Water Solutions USA, Inc. quote dated 1/29/16. 
Based on the Xylem Water Solutions USA, Inc. quote dated 1/29/16. 
Based on the Xylem Water Solutions USA, Inc. quote dated 1/29/16. 

Average Cost All High Service Pumps 
Times two pumps per year 

Total Allowance for Low Service Pumps 

Rounded Use 

32 

Pro Forma 
Annual 

Maintenance 
Cost 

$36,000 
36,000 
26,000 
26,000 
42,000 
42,000 
42,000 

35,714 
2 

$71,428 

$71,400 

Pro Forma 
Annual 

Maintenance 
Cost 

$48,000 
48,000 
48,000 
48,000 
48,000 
48,000 

48,000 
2 

$96,000 

$96,000 
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EVANSVILLE (INDIANA) MlJNCIPAL WATER UTILITY 

SCHEDULE OF PROFORMA BOOSTER STATION MAINTENANCE EXPENSES 

Prepared by: MDE/AJR 
Date prepared: 1/9/16 
Reviewed by: ___ _ 
Date reviewed: ___ _ 
Source documents: Water Superintendent - file: "IURC Rate Case PM and CIP Update 2016-2018 PK 1-29-16"; 

Includes contract quotes 
Purpose: To project annual period maintenance for Booster Station pumps 

BS 
Number 

I 
2 
3 
4 
5 
6 
7 
8 
9 

Location 

1st Ave. 
Weinbach (2 total) 
Weinbach (2 total) 
Campground 
Killian ( 4 total) 
Stallings 
Lincoln 
Killian (4 total) 
Ward 

Total 
Divided by total number of pumps 

Maintenance costs per pumps 
Times three pumps per year 

No. of Pumps 

2 
I 
I 
2 
3 
3 
3 

2 

Total Allowance for Booster Station Pumps 

(I) Per Water Superintendent - 3 pumps per year. 

Source 

Quote from Xylem dated 12/22/ 15 
Quote from Xylem dated 12/22/15 
Quote from Xylem dated 12/22/15 
Quote from Xylem dated 12/22/15 
Quote from Xylem dated 12/22/15 
Quote from Xylem dated 12/22/ 15 
Quote from Xylem dated 12/22/15 
Quote from Xylem dated 12/22/15 
Quote from Xylem dated 12/22/ 15 

l.\ \ 

Pro Forma 
Annual 

Maintenance 
Cost ( I) 

$15,260 
7,630 
7,630 

15,260 
22,890 
22,890 
22,890 
7,630 

15,260 

137,340 
18 

7,630 
3 

$22,890 
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9745 Hedden Road 
Evansville, IN 4 772 5 
Tel: 812/602-6800 
Fax: 812/402-6128 

Guy Hammond 
Evansville Water & Sewer. 

Guy, 

xylem 
Let's Solve Water 

We are pleased to offer the following budget quotation for expected maintenance of an average of 
three 125 HP Horizontal Split Case Booster Pumps. 

For the sum of $7630.00 per pump we will: 
• Remove the top of the pump Casing. 
• Remove and transport the Rotating Assembly to our facility here in Evansville for inspection. 
• Replace the Bearings. 
• Replace the Shaft Sleeves and Nuts. 
• Perform Clean & Test on the Electric Motor. 
• Dip and Bake the Stator 
• Install new Bearings. 
• Transport and reinstall Rotating Assembly and top of Casing. 
• Install new Shaft Packing and Lantern Rings on Pump. 

If you have any questions, please give me a call. 

Best Regards, 
Glenn Fischer 

OUCC Attachment CNS-8 
Cause No. 45073 

Page 2 of 2



EVANSVILLE (INDIANA) MUNCIPAL WATER UTILITY 

SCHEDULE OF PROFORMA BOOSTER STATION MAINTENANCE EXPENSES 

Prepared by: MDE/AJR 
Date prepared: 1/8/18 
Source documents: Water Superintendent - file: "IURC Rate Case PM and CIP Update 2019-2021 PK 1-8-18" 

Includes contract quotes 
Purpose: To project annual period maintenance for Booster Station pumps 

BS 
Number 

I 
2 
3 
4 
5 
6 
7 
8 
9 

Location No. of Pumps 

1st Ave. 
Weinbach (2 total) 
Weinbach (2 total) 
Campground 
Killian (4 total) 
Stallings 
Lincoln 
Killian (4 total) 
Ward 

Total 
Divided by total number of pumps 

Maintenance costs per pumps 
Times three pumps per year 

2 

2 
3 
3 
3 
I 

2 

Total Allowance for Booster Station Pumps 

(I) Per Water Superintendent - 3 pumps per year. 

Source 

Average of actual costs for 2017 ( I ea. Lincoln, Stallings & 
Campground) (P.O. No's 20171973 (Eemsco), 201740 I I 
(Xylem) & 20177249 (Straeffer)) 
Water Superintendent Estimate 
Water Superintendent Estimate 
Water Superintendent Estimate 
Water Superintendent Estimate 
Water Superintendent Estimate 
Water Superintendent Estimate 
Water Superintendent Estimate 
Water Superintendent Estimate 

~, 

Pro Forma 
Annual 

Maintenance 
Cost (I) 

$41 ,274 
20,637 
20,637 
41,274 
61 911 
61 ,91 I 
61 ,91 I 
20,637 
41 ,274 

371,466 
18 

20,637 
3 

$61 ,911 
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03/07/2017 08:35 
larflack 

ICITY OF EVANSVILLE - LIVE IP l 
poinqury 

BILL TO 

WATER ADMINISTRJ1.TION 
1 MLK JR BLVD ROOM 104 

EVANSVILLE , IN 47708 

VENDOR 

EEMS.C.Q_,_!NC 

600 WEICHEL AVE 

EVANSVILLE, IN 47710 
USA 

Tel# 812-426-2224 

DATE VENDOR DATE 
ORDERED NUMBER REQUIRED 

03/06/17 002518 

LN DESCRIPTION 

00 1 INSTJIL,., NEW PUMP .lU\TD 
REBUILT MOTOR- CAMPGROUND 
BOOSTER STATION 

Requisition 
20172130 

FREIGHT 
METHOD/TERMS 

QTY UOM 

1 . 00 E.Z\C!-I 

PURCHASE ORDER 

201]137J-OO FY 2017 

SHIP TO 

WATER FILTER PLANT 
1301 WATERWORKS RD 

EVANSVILLE, IN 
47713 

DEPARTMENT/ LOC.Z\.TION 

WATER FILTER PL.l\.NT 

UNIT PRICE 

19000.000 

PO TOTJ\.L 

NET PRICE 

y _,..o o 0-:-0·0 

_1..,9., .0-0 o-:-r.ro 

** END OF REPORT - Generated by L.D..RRY JI.RFL.ZI.CK H 
q, I 7 &ft; 7. tJ~ 

J 

Invoice# tJCJ/;2, C/01 

Invoice Date: 4- ~ ~4-,r/7 

OUCC Attachment CNS-9 
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EEMSCO, INC. DUPLICATE 
Invoice 600 W. EICHEL AVE., PO BOX 4717 

EVANSVILLE, IN 47724 
Phone: (812)-426-2224 / Fax: (812) 421-4158 Invoice No.: 0012909 

Invoice Date: 04/24/17 
Pa e: 1 

Sold Customer Number: EWAT2 Ship Ship To Number: 
To: EVANSVILLE WATER - WATERWORKS To: EVANSVILLE WATER DEPARTMENT 

1301 WATERWORKS ROAD 1301 WATERWORKS ROAD 
"'**EMAIL INVOICE*** ***EMAIL INVOICE*** 
EVANSVILLE, IN 47713 EVANSVILLE, IN 47713 

Order Order Date Sales Code Shi Date Shi Via Terms 
J005491 01/24 17 250 04 /24/17 NET 30 DAYS 

I Customer Po d 20171973 )V I PO Release I I Misc Number I 
Order Ship B/0 Item# Descriotion Unit Price Extension 

Nameplate Data: 
DESCR:200HP MOTOR, , :SPILT CASE 
PUMP, ,:AURORA 

Special lr1structions: 
CAMPGROUND RD 

Or1-Site Service 
LABOR 2,102.00 
MATERIALS 15,765.00 

THANK YOU FOR YOUR BUSINESS!!! 

Sub Total 17,867.00 
Discount .00 
Tax ,00 
Freiqht .00 

Total 17,867.00 

Customer 

53 

OUCC Attachment CNS-9 
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Snowbound Eva! 

Xylem Water Solutions U.S.A., Inc. 
9'U Ii.EDDE~ ROAD 
EVANSVILLE. IN ,nis 
T<l.(812)602-~00 Fo.1:/8\l},I0MllS 

26717 Network Place 
Chicago, IL 60673-1267 

Sold To- C\alcmo< No, 

lllobol No, 
!30916P 

807,8657 
BVAN8VILLB WATKR" Sl!WBR OTIL 
•PO BOX lSI 
1 NW MARTIN LOTIJSR XING JR BLV 
ROOM 104 
BVANSVILLI! DI ,47740 

INVOICE 
tHVOK:C HO IVI ,«I-. 

5569682?0 B31048 
IH'¥0Q 1),1,ft 'D."i 1/tJ.I l'AYMlNlTl,11,MJ 

7 /28/17 A3 OBS 100, ~60 FROM INVOlCll 

Sl'l,lg,To: 

IWAl!SVII.I.B WATER" SRWXR OTIL 
WATBR FILTER Pr.ANT 
1301 HATERWORXS RD 
BVANSVILLB IK 47713 

-
~;~HTTOl'S I DtUVO\'r HI\MS . I o,0t:.11 ,.0.:u.1to •v 

Jobshe PP/Md Order Po1itio FL'/GT•EVANSVll.WI, lN BAA.'IC 

s .. ,. l.t"IA. i ono1• nxr I :';tr,li•nM.l'll 'TF,>c• 

I , · - ·-~Shinner choice ... Qrou.nd GOULllS ' CloL l'UM'PS I JUD~ nSCl<ER 

1"'t,J' ~ $CNl"tl0f,4 
OUIJ'tITTYPiU'f"tO uwri'.,.-.c:i ,.......,c, f)(ffliOCC) AIM)UHT 

UV or$COVNflf.:HMci"I 
·· • I 

:01 H0801J0001000 l ll , H2.48 ll, 322.(00 l 1, l:.02 , ,1,ij 

! 
1,o,6Y.8Xl2X~ OOUvDS HOil , PLY'!' E,\ 
CASE PUMP 11. 4 dMP , 401 • ( ST 

i 0~2 IH80ll000i8l0 ( , 307 . 69 4,l0i , G90 I -4,J07 .Ei9 

i KOTOR,l2~HP,1000RPM ,ll0/ 60 &A 
I 

,osT f'IV\Mt: OOP WEC 

1;1en, H000006599301I 722.00 722,000 ?22, 00 
1 SlllPPlNC ANO HANOLINO,)IO TAX 61\ 

I SUI!• OT.>.L or POS T!ONS 16 , lS:!,l" 
•S ~ H CIIMOBO AS LJIIS ITEM• 

~ET p.MOl1NT DEFOlt TAXES VSD H,JS2.l1 

/)JG ~A':'C:H INFO , 8 l 629070J 
OltPER ·rot'I\J.. USO 

:t,)S2. 1 '1 

I i 
I 
: 

' i . -· ,, ., _______ , 
H '.. '\1'11.v-rl .,,: .. 111,.,lo,.irh 1u-~,,~ .. , ),,1 ... 1.i!v,1 Lr.I HJ.I,!$ ,-.,it, ('0:,i (lr:,oss OF $.lll. . X'n.DI Ai1Ll.~l'A.,..; o ::·1....:•IN:f'., ,u,•Lt-•,:ti, 't;'f'll f!J .,l,j ,~. \'•ru .. •~ , ... ,..,~11. \ 

, I;'! '• l111r.t u, ""..,""t.t ,, ~tr ,;.., _ _ , ( ti -l u .:-W"•• ... ~·r.1 1u 1u:·,,...,, . .,,, .. 111t~,~Jl,..,t... ,., ... , 

l 

I 
I 
' 
' I 
: 

' 
! 

! 
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Snowbound Eval 

1Bell & Gossett Packing ,List 
8200 N, Austtn A~e 
Morton Gr<>W, IL 80053 

Sold To: 
XYLEM WATER SYSTEMS USA 
2881 EAST !IAYAROSTREET 
SUITES 
SENECA FALLS, NY ll148 

Dtio •"'-<I 
' 7'Zlf1017 

P1MI lho P•~ - ~• 
" ... - . -T"9'.FO,-T1ii0 1Poee5me"- • . • •---- . 

M: l'vl1> a,oo • GlL .......,,l,l,odol 1,0. 
LU:11.llXL.F"""'"' 40t.-l, T 
__ c.,i ___ , 

OurOmrNumti.r: 

SA06•l27• 
Ship To: 
EVANSVILLE WATER & SEWER UTILITY 
% WATER FILTER Pu.NT 
1301 W,t.TERWORl<SROAO 
EVANSVILLE. IN 47713 

rb ".2.(U.7.M.Jj 

COU!ffl!ll-c1.0Cl(Wl8' llaTATIO!l,2100 GPM. RAT 
..... U6 FNI, l\alad llood,1770 RPM, 

!>,qt 1 OI I 

,._ _.i,1MI_, lmooMr 
dlt -~ o.g,_ F, T-.. c.t Iron, 
120, fl' l\onDN. l76'WP,lltonn 
mj)Ollw,No Im~ ,._&,o,,zo 
e&iloOlt-4,Wdi.t•"-'IMIOllollt", 
C.... 21 llf(60)10(10)1 
&.w::1~411 SS aMII 
(!,fo/,-),1--l>I». 
W--_..,,, (l,TANCAA0),00 
blJ pol,\ 11,j p,-t1l.)(7'0ffl lo IUP9lf 

•od"'°"ot molo/., ltoapodol 
~ . 
126 tf',1e0C llS'fl, 90 KU PK, ~ V, 

OOI' tftdo&ln.~EIAA - t//mr,cy, 
r.olr, \\log .,I.IOV,!Md. hi-. 
""'- 11-.. UM,F,_: 401!,tlo<lz.Ollu( 
T,,_,, 
r.ml 1'1$.ff ,90,1, IIOO.Df'f'I! Wl!G !LE 
Pft!». 
'"I.Mc\. 
TJ,0/ACII DOIEAU!-

55 

Shlpm.nt: 
001 
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11/06/2017 15:20 
larflack 

jCITY OF ~VANSVILLE - LIVE 
I 

WAT!F t,C,MINI STKA.T :ON 
.. M:.F .;R, 2i..VC ?<oo: ... ~ -~ 0 4 

L· . .; : · t '•l .ttU:1()~ \ Dl:-. TE 
:.)?:.):';R~:: ~~JJM?. 2.~. R:O:.:tll!P.!:.'.Ci 

1: •• 1 · rr: :;;"! ALLATJ•::-r C•F p~::,!; :~ & 
~i,:: ::oP.;, _;;,r \ 2, cOOST~? 
. .:.· : .~t•:otJ5, LINCO!.U l 
:;':T f•.:.:.s 7N~S 

Invoice# ~,..,g,~17 
P.A i 

Invoice Date: / ;;i. • 7 - / 7 

Lcu·,y A ,fla.ck 

P~c-'..:.l S ! ~:.. ::-ri.. 
20l 77a 4 

FRS!G!-:T 
;-!E~ SOC/ :~.RMS 

:_.()M 

56 

wa - ~c, ~~,~~ R ?~A~T 
:. 3 11 l W.~.'t'·:::t\~!-~RKS ~ L°l 

: -.1J7 . iJ )C 

IF l 
jpoinqury 

.-..c:..: r.·~: ·~.:... 

i 7 , ,) 75. . •)O 

fi,O:~.tJO -

/:}o 9ctJ/- lf-'"J 6010 

w~ c;t:/::>o 
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Straeffer Pump & ~ 11pp y, 
R,•mu l'an11c111 lu; · 

' ,~, 
nc 

l'O Bu., '/9 ,l ,:,,.;,.JA,tJ/ ,;:- C,;,,:pr,,,, 
C"h:111111,•r. J-.; J71\10 ~ ~ , INVOICE 
PII: ffl? .Pl,.J07;i F.X; IH? .~71,511,J 
tltlier rich,µ ~trnd'ft•rprrrnp • .-om 
,,·n \\ .,, r:.1l·ffr1·pun 1p.l·on1 

Pump 51N re,ms 

KM Joh# Customer P.O. No. Job 1':o 

Qty l!cmCodo Description 

Evansv:lle Sewer Dept • Er.1HII 
15C•:i WM~~;,or,s R<l 
E1/ANSVILLE IN 4 7713 
I 82 
EMAIL INVOIC!:S USA 

I A(, 

Jcb 'lame 

Prlco Each 

ier 

Amount 

, ! Field laoor and mal~rial :o ,r,stall customer s.apoliad pump .:11 Hwy 
a t Sooste, S;a11:,n 

8.170.00 I 8, 170.00 

nn: TO rra: IW,l;\l, co;,; r O f" ("If \RGf: (A l!ll l'HOCESSl"G Fn:s, ~;FFECTJ\ 'l !<El'Tt::\lllER I. ?Ul:'i , \\ F \\ ILi. llf. 
.\01)1:\'G •\ .'% 01,\l{CE CARO PlWCES:-.1:XG FE£ TO Al I. 1'.\ Y:\IE'\TS \1..\0E \ 'I,\ CRF.DIT C,\Hll. 
I I K \ i' :,.1 I " ' :M, ·, r I ; , 1·t.1: ,\Ill', 11 I , 11K , ·1, F. n1:,IU ,1 \\' ll L I<! >,:JDl.1) I 111•.,1~ I l>LT ,\,C r_.t , I~ ~S WP.I l ,\$ \LL C•(,'15 ,\ !-(I) F.WI :Sol , 
t, ct l•~ I'. ! 111:0-,l nl I h ti~ , \' , '1 \\hl, ', °. ':-, 1>1. I ,1,, I \ . • ll"- \ 1 \1 ! 0~\. ~ '\ '!:- ;\,l.\ I~<•~ :t l T~ \'\. I! I . !1 t \'.;. l f'\Y I Ro\! TH:~ 1:,,..\'()I( I 
,0,1 ,r 1•:\: 1: , : \\Ill f-H 1~;...1 l·r, 

Accounr" •1"\ 

S7 
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,,;;,/;/,I/ 

··~ Straeffer 
I Pump & Supply, Inc. 

Scp1emher S. 2017 

Larry Arflack 
Evansville Water Dept. 
I 30 I Waterwork; Drive 
E.vnn~villc. IN 47713 

Re: Pump lnsLallation 

Larry. 

Thank ) 'OU for the opportun i•~ 10 quote the following. If you have an ~ quc:s1iom; please don't hesitate to 
let me know. 

S1arion li I (Lincoln 1tml Green Rh·cr) 

One ( I J U11'1()r and rmm:rials w in,tHII t111d ,um-up customer supplied boO';l~r pump with existing pipi11g. 
Cusco111er rcspon;ible tbr isola1ing pump during inslilllnt i(lll. 

Total cosl • S81905.00 

St_ntion #2 {lhry:·41) 

One (J i Labor and matel'iflls to install and sUlrt-up customer supplied bllo,,er pump with existing piping. 
Cus10111er responsible for isofating pump during installation. 

Tocal Cost - SS,170.00 

Pay1111::111 t'errns - Net 30 Days - lo-TJU f / 71 cJ75. CJO 

\Ve are available 10 stan immcdiatel) once order is reccivtd. 

Thank :,·ou, 

~p~.) 
Dan Pritchard 

aoS5 Sort Route 62W I Ciunaler. IN • 761C• 
foil i',·..:e 800 237 7867 f ?hon~: 8 !2 • 76 .)075 =~,. 8 12 476 St64 

OUCC Attachment CNS-9 
Cause No. 45073 

Page 8 of 10



ll/06/2017 15:20 
larflack 

3!LL ::,, 

~·iA•;:;~ _/,.:X"ii~~:s::t=-1T7"Ci'1 

!CITY OF EVANSVILLE - LIVE 
I 

l "~L1': 1J ?. B ... vr.. ~r..-•):\·J _::1 4 

- - - -------------------

~~:::.:r:•r,.s .j1.'f ~ ; :3r;cs--rr:? 
s:,;.v··:~-::N!j, : .. r:;:ct~; :. 
:1':-'AL LI :• :'.; :? 

Invoice# ~ ~~/ 4/ 

Invoice Date: / - /;?. - I 8 

WATE~ :=·:1..:T'Er( ?LP.l~T 
1 3 J ~ t,:Jl. T;: R~•JC?.~~ :', ;~:; 

IP l 
lpoinqury 
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lkmir P:t)illl"IH lu : 

p & S pp y, I C 
PO !Im q9 
{ lt :H11il,·r. I'- ~?r. 111 

-~r,,.,,;,,,,,,.. 
INVOICE 

I'l l : S l l.rft .. 111 :5 l"X: Sll.-17fl,.51f,4 I Date I Invoice# 
,lilirtdch~u.\,._t ,·nl'i f4,,~rf)1 1mp.c:om 

I I WW\\ .~1 ,·n t•ff.: 1·p11111p.rom t' 1'2/:?'.)1f 2-31'-1 

Bill To '" ~-, ..... 
;•.M;: ,,,,. 1,:· " Ship To {S~'rne As BIii :To ur'll~~ n~tcd) 

. I':· ;:; . ·~ ..t': ~ 

Evansville Sewer Uo;,: • !:mn I 
i -00 Wntor110·1<_, Rd 
t: '/ANSI/ILU: IN ;.1 i le, 
I 82 
EMl,IL INVOICES US 

) 
Pum: S1N I Twm~ '-ct. fl IAG: 

- ---
KM Jo~ I! Customer P.O. No. Buy~r .cb No Mai, Job# Job Narre 'rw 

I /U 7,-p•111 2·)~; 2~~ M~,,.Jn \1 j;. ll.llH- · ; o: ~-S-'IL.)\~lk \! · 11.:1 < 

' .. 
Oly llom Code Descripllnn 

' 
Price Each Amount 

1 F1,:.!rj I ,"tbO• l ::>bor 3Jt~ t,~,;urnal !:J 1..,s1at• CJS:~rr.or supoJic-d 300.s1e · e !i:J5 r.a S 905M 
I Pomp a, L,n~cl, ano Grr.;:,n R.•,e· Bnoster Stat,or 

I 

I 
I 

l l I I 
I 

I 

' ! 

_I I 

' I 
I Total S!lea!ir • 

. Ill ~: ·ro 'I II J lllSIM: ("():,'I ( IF ( ' II ,\ Ill, I' C \IW l'KOC'bS I"\ (; r.rr.s, f'. fFr< · nvr-. ~L I' IL \!Ui;.I( J. !01 5, \\ t.: \\' II I. 111 : 
J ,\ 1)1)1 ,'-(, ·\ .I .. t II Altt,L C l lUl l'lWC ESSl:-SG Fr.E TO .\LL I' . .\ \',\l ~.:'ITS: :'11.\Df. VIA CIH'. l)IT C.\lll> . 
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