
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

REBUTTAL TESTIMONY OF CaARLES W. BLISS 
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P W S E  STATE YOUR AND n S S  FOR THE RECORD. 

My name is Charles M. Bliss. My business address 

is Southern States Utilities, Inc. ("SSU"), 1000 

Color Place, Apopka, Florida, 32703. 

ARB YOU SAW -8 M. BLISS WHO PROVIDED 

PREFI- DIRECT TESTIMONY IN -18 CASE? 

Yes, I am. 

WEAT IS THB PURPOSE OF YOUR REBUTTAL TESTIMOIW? 

The purpose of my testimony is to rebut certain 

statements made by Office of Public Counsel witness 

Mr. Ted Biddy and Marco Island Civic Association 

witness Mr. Michael Woelffer. 

WEAT IS THE TOT= EFFECT OF m BIDDY'S PROPOSED 

USED AND USEFUL ADJOSTMENTS TO SW'S RATE BASE? 

The effect of all of Mr. Biddy's used and useful 

adjustments is an additional $51,552,603 in non- 

used and useful investment above and beyond the 

$40,885,499 of non-used and useful investment that 

SSU proposed in its filing. Mr. Biddy proposes to 

apply every conceivable negative presumption 

against SSU in effort to justify adjustments of 

this magnitude. 

DO YOU RIM 0- C-8 CONCERNING THE 

PRACTICAL ERECTS OF m. BIDDY'S USED AND USEFUL 

CAGCULATIONS? 

1 
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A. Yes. In performing his used and useful analysis, 

Mr. Biddy appears to have just calculated the 

numbers and did not stop to consider the 

impracticality or illogic of his suggested results. 

To my knowledge, M r .  Biddy did not look at any 

of SSU's plants, and his associate took a 2 1/2 

hour long tour of just 4 of the 141 plants covered 

in the filing: the Citrus Springs water and 

wastewater plants and the Marion Oaks water and 

wastewater plants. I think it would be difficult 

for M r .  Biddy to make an informed analysis of the 

characteristics and capabilities of SSU's 

facilities without ever having inspected them. In 

the way of illustration, the used and useful 

analysis attached to Mr. Biddy's testimony reflects 

no emergency generator at the Citrus Springs plant 

even though the Citrus Springs water production 

facilities at Well Number 7 in fact have an 

emergency generator. 

Q. COULD YOU P W E  DESCRIBE BOW WR. BIDDY'S USED AND 

USEFUL PROPOSALS ARE NOT PRACTICAL? 

A. Yes. The first example which comes to mind 

concerns SSU's Deltona Lakes water plant. ssu 
currently has 26 water producing wells in Deltona 

Lakes providing service to over 23,400 customers. 
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In 1994, SSU drilled two additional wells and plans 

on drilling two more wells (not included in the 

MFRs) in the next two years in order to keep up 

with customer demand. M r  Biddy has proposed the 

used and useful percentage for the Deltona Lakes 

supply wells to be 32.48% in 1996, primarily due to 

his erroneous use of an annual average rather than 

the maximum day as required by the design criteria 

SSU witness Hartman references. SSU requested a 

100% used and useful in 1996 for the Deltona Lakes 

supply wells. 

M r .  Biddy's proposed used and useful 

percentage for wells places Deltona Lakes in a 

position of serving 23,400 customers with a well 

capacity equivalent to 5,336 gpm. Needless to say, 

this result is impractical. The Deltona Lakes 

wells have not had a production capacity of 5,300 

gpm since 1980 when there were approximately 7,450 

connections in Deltona Lakes. SSU now serves over 

23,000 customers in Deltona Lakes and has 

determined the need to add even more well capacity 

in the near future. How could M r .  Biddy expect SSU 

to operate this facility, which has growth in 

excess of 500 new customers per year, with the 

capacity of facilities equivalent to what it had in 
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place 16 years ago? Mr Biddy's proposed used and 

useful percentage is less than one third of the 

capacity SSU knows is necessary to serve its 

Deltona Lakes customers; and, by strange 

coincidence, if SSU had the facilities it has today 

back in 1980, they would be 32.48 % used and useful 

with the 1980 customer base. M r .  Biddy's proposed 

used and useful methodology produces a clearly 

illogical result in Deltona Lakes. 

Mr. Biddy has also proposed a used and, useful 

percentage of 16.43% for the 500,000 gallon ground 

storage tank at the Burnt Store water treatment 

facility. This capacity allowance equates to a 

82,150 gallon storage tank. It is unrealistic to 

suggest that SSU could operate the Burnt Store 

water plant with only a 82,000 gallon storage tank. 

Growth in demand and variability of demand has been 

so great in Burnt Store that the existing 500,000 

gallon tank was nearly drained in 1994 because 

water was being pumped out at a rate faster than 

water could be produced through the reverse osmosis 

units. SSU has expanded the Burnt Store R.O. 

facility and, at the current growth rates, an 

additional increment of capacity will be added in 

1997. Yet, Mr. Biddy expects to provide all the 
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customers adequate storage with a tank no larger 

than 82,000 gallons. 

Mr. Biddy's used and useful proposals take no 

account for real world conditions. 

ASIDB =Ow Taq AcT[JAL mQ-8 PLACED ON 

THlL S W  FACILITIILS, ARX "EBRB AWY OTEER ILLOQICAL 

RESULTS WEICE IIR. BIDDY DID WDT RLCOCBPIZL? 

Yes, I believe so. Again, taking the example of 

the Burnt Store storage tank, Mr. Biddy's used and 

useful percentage is so artificially low that the 

amount of used and useful investment in the 500,000 

gallon tank which Mr. Biddy would allow in rate 

base, $21,955, is about half the amount of money 

the utility would have needed to install a smaller 

100,000 gallon tank in the first place, 

approximately $53,927. 

To understand this comparison, you have to 

first remember Mr. Biddy proposes that SSU's 

existing 500,000 gallon storage tank at Burnt Store 

be considered 16.43% used and useful. This 

capacity allowance equates to 82,150 gallons, more 

suitable to a 100,000 gallon tank and 82.15% used 

and useful by M r .  Biddy's thinking. To arrive at 

an estimated cost for the 100,000 gallon tank at 

the time of the original installation of the 
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500,000 tank, which was in 1979, several 

calculations are necessary. First, I compared the 

original installed cost of the 500,000 gallon tank, 

$133,626, to the estimated cost for installing the 

same tank in 1995, which is $252,795 according to 

Mr. Hartman's Economy of Scale Evaluation. The 53% 

difference between these two amounts represents the 

approximate increase in historic tank costs from 

1979 until 1995. I then applied the 53% historic 

cost difference to the cost to install a 100,000 

gallon tank today ($101,750 according to the 

Hartman Evaluation) and arrived at an approximate 

cost for a 100,000 gallon tank in 1979 of $53,927. 

Applying Mr. Biddy's proposed used and useful 

percentage of 16.43% to the original installed cost 

of the existing 500,000 gallon tank yields a used 

and useful investment of $21,955. However, 

applying a 82.15% used and useful percentage to the 

$53,927 cost for a 100,000 gallon tank in 1979 

yields a used and useful investment of $43,816. 

Thus, Mr. Biddy's used and useful investment for 

the 500,000 gallon tank is not even sufficient for 

the utility to have invested in a 100,000 gallon 

tank, the minimum sized tank M r .  Biddy would 

apparently have the Commission believe is more 
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A. 

Q -  

A. 

Q .  

suited to the needs of the Burnt Store customers. 

IS THE 500,000 CuLUlw PRESWSSED CONCRETE TANK AT 

BURNT SToRE THE MINIMUM TERBBHOLD SIZE OR YOST 

EcomMICAL SIZE AcCoRDIm To IIR. EaRTMlN'S ECcowDWy 

OF SCALE m U A T I O N ?  

Yes. According to the graph in Appendix G of M r .  

Hartman's Economy of Scale Evaluation, which graphs 

the unit cost for prestressed ground storage 

reservoirs, the slope of the line levels out to 

near zero at the 500,000 gallon tank size. 

ARE -RE OTHER INSTANCES WHERE MR. BIDDY'S 

PROPOSED USED AND USEFUL PERCENTAQES ACHIEVE 

ILLOGICAL RESULTS? 

Yes. For the 141 plants included in this filing, 

there are a total of 542 used and useful 

determinations. Based on the methods Mr. Biddy has 

proposed, many of those determinations would not 

provide SSU enough investment in rate base to 

construct the facilities necessary to serve the 

existing customers of SSU. 

DO YOU AQREE W I T E  MR. BIDDY'S SUPPOSITION TEAT THE 

FIREFLOW PROVISION BE CONCLUSIVELY PR- To BE 

ALLOWED IN USED AND USEFUL? 

NO. The Commission's minimum filing requirements 

("MFR's") do not require the utility to provide 
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fireflow test results. The MFRs require only the 

county ordinances indicating the amount of fireflow 

necessary. If test results were a necessary and a 

practical condition for being allowed fireflow, I 

think test results would be an MFR requirement, but 

they are not. In every locality I am familiar 

with, in particular those where SSU has a plant 

where fireflow is required at a level set by local 

code, the responsibility for fire hydrant testing 

is uniformly assumed by the local fire department. 

In preparation for a response to an OPC document 

request regarding fire hydrant tests, SSU contacted 

numerous local fire departments and was able to 

gather little in the way of test results for 49 of 

the 97 SSU water plants listed in the MFRs for 

which a fire flow requirement exists. The fire 

departments which did have detailed test data 

conducted their testing on SSU's larger service 

areas. Small plants in more rural areas will only 

have a volunteer fire department which typically 

does not have adequate resources to test fire 

hydrants. Even some larger counties are not 

testing fire hydrants as they did in the past, such 

as Orange County, due to either staffing 

reductions, budget tightening and/or water 
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Q. 

restrictions which do not allow testing. ssu 

relies on local fire departments for notification 

of fireflow problems in a particular area. For the 

utility to do this is not at all unusual in my 

experience. Although I think a record of regular 

hydrant tests might be useful for facility 

evaluation purposes, it is not practical or cost- 

effective for the utility to conduct such regular 

testing when the responsibility for testing lies 

with another entity. That being the case, and for 

the reasons mentioned by SSU's other witnesses, I 

don't agree that it is fair or correct to disallow 

fireflow from used and useful. 

Further, fireflow tests are not necessarily 

conclusive because hydrant testing only reflects a 

specific demand condition ongoing at the time of 

the testing. From the test results I have seen, 

the demand condition at the time of testing is 

typically not recorded by the fire department 

because production flows from the plant are not 

also recorded. Thus, it is difficult to determine 

what type of domestic demand was ongoing during the 

test period. 

DO YOU THINK MR. BIDDY BAS APPLIED CRITERIA FROM 

AWWA MANVALS TaAT DO NOT APPLY TO SW'S EXISTING 

9 
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PLAWTS COWC-NG FIRE FLOW? 

A.  Yes. Mr Biddy references an analysis in AWWA 

Manual M31 entitled *Distribution System 

Requirements for Fire Protection" in his Exhibit 

TLB-1. AWWA M31 goes through an analysis of where 

to best locate an elevated storage tank to serve a 

major load center (5,000 gpm fire flow requirement) 

such as a large industry. SSU has only two plants 

that have an elevated storage tank. Both of SSU's 

elevated tanks are small in comparison ,to the 

1,750,000 gallon elevated tank in the M31 analysis. 

Both of SSU's tanks are more than 35 years old and 

were constructed long before SSU purchased the 

plant. Thus, from a practical standpoint, I see no 

valid comparison between the M31 case and SSU's 

facilities. 

Q. DO YOU AGREE W I T E  THE -0NS HR. BIDDY CITES As 

JWSTIFYINQ THE REJECTION OF S W ' S  USE OF A SINGLE 

MAXIMOW M Y  TO DETERMINE USED AND USEFUL FOR 

CERTAIN WATER P m  COMP-S? 

A.  No. Mr. Biddy's supposition for utilizing an 

average of the five maximum days in the maximum 

month is that SSU did not exclude any unusual or 

excessive water uses in preparation of the MFRs. 

A s  stated in my direct testimony, SSU excluded from 

10 



1 

2 

3 

4 

5 

6 

7 

a 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 Q. 

23 

24 

25 

its calculations all known unusual events and uses. 

I and persons under my supervision made diligent 

efforts to exclude unusual events and uses from the 

used and useful data. We examined over 5,500 

monthly operating reports line by line, performed 

calculations to test comparability of data, spoke 

with plant operators and consulted all available 

records. When three or four oversights were 

questioned in discovery, we researched and then 

corrected any errors. These oversights in no way 

justify rejecting the maximum day for all 97 water 

plants in this case. Mr. Biddy had access to all 

of the water production data in the MFRs included 

in Books 9 through 13 of Volume XI and every 

opportunity to inspect the facilities for excessive 

water uses. If a maximum day appears to be 

excessive, Mr. Biddy should have either recommended 

the next data point or some other day, but to drop 

to the average of the five highest days in the 

maximum month is not justified in light of the 

design criteria Mr. Hartman references. 

m. BIDDY ARGUES TE&T TEE HYWUVLIC MODELS S W  USED 

TO EVALUATE USED AND USEFUL FOR CERTAIN 

TRANSMISSION AND DISTRIBUTION FACILITIES IN THIS 

CASE MUST BE CALIBRATED TO BE VALID. HAS TAE 

11 
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-IC MODEL S W  PREPARED FOR THE PINE RIDGE 

SH(VICE AREA E- CALIBRATED? 

A.  Yes. As SSU witness Edxnunds testifies in rebuttal, 

the calibration testing confirmed the validity of 

the hydraulic model for the east part of the Pine 

Ridge service area. In addition, test results 

clearly indicate that following installation of 

appropriately placed air release valves to purge 

entrapped air, the west part of the Pine Ridge 

model will achieve full calibration as well. For 

ease in reference, I will refer to this model as 

'I the calibrated model. 'I 

Q. DID YOU COMPARE THE USED AND USEFUL PERCIwTA(3ES FOR 

'IIIE PINE RIDGE MODEL TaAT WAS PREPARED FOR TEE MPRS 

WITH THE PERCENTAQES FOR THE CALIBRATED MODEL? 

A.  Yes. The results of that comparison are attached 

to my rebuttal testimony as Exhibit (CMB-1). 

As shown on the first page of Exhibit (CMB- 

l), the calibrated model yielded used and useful 

percentages identical to that of the model prepared 

for the MFRs . 
Q.  CAW YOU BRIEFLY SIII(WAR1ZE THE CALIBRATION -FORTS 

AT PINE RIDGE AND THE ULTIMATE EFFECTS OF SAME ON 

TEE USED AND USEFUL ANNXSIS? 

A .  Yes. The calibration effort first consisted of 

12 
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three notable modifications to the model: (1) 

Allocation of customer demands based on actual 

customer usage data; ( 2 )  Input of nodal elevations 

so the model-computed pressures could be compared 

to the field data gathered; and ( 3 )  The adjustment 

of the "C" factor (pipe roughness coefficient) to 

correlate modeled pressures with field data 

pressures. The calibrated model described in Mr. 

Edmunds testimony and calibration report was then 

utilized to calculate the used and useful capacity 

of the Pine Ridge transmission and distribution 

facilities. A detailed description of the process 

followed to calculate the used and useful values 

for Pine Ridge is attached to my testimony as 

Exhibit (CMB-2). 

CO-Y TO m. BIDDY'S POSITION THbT A HYDRAULIC 

MODEL MST BE CALIBRATED "0 BE =ID, WWLD YOU 

EXPECT RESULTS SIMILAR TO THOSE FOUND IN PINS RIDGE 

FOR THE OTHER TBREE MODELS PRESENTED IN TEE MFRS 

WITHOUT FULL CAbIBRATION? 

Yes. For Pine Ridge, differences with the 

calibrated model are minimal because the results of 

the calibration mostly reflect a redistribution of 

demand and adjustment of the C Factor, and both of 

these effect the numerator and denominator 

13 
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similarly. On an individual pipe basis, the used 

and useful may change, but when these differences 

are spread over the 1,000 or more pipes in the 

models, the overall difference is minimal. 

For the reasons I have explained, I would 

expect similarly confirming results for the other 

three models if fully calibrated. For reasons 

explained by SSU's other witnesses, and in 

consideration of the Pine Ridge results, I believe 

full calibration of the other three models is not 

necessary to confirm the validity of the used and 

useful evaluations SSU filed, contrary to Mr. 

Biddyjs testimony. 

Q -  IN A PORTION OF HIS TEST-NY, MARC0 ISLAND CIVIC 

ASSOCIATION WITNESS MICHML WOELFFER ADDRESSES USED 

AND USEFUL. Do YOU RAVE MM Rl6wARIcs CONCHUOINQ MR. 

WOELPPILR'S ASSERTION TRAT USBD AND USEFUL MUST BE 

REEVALUATED BECAUSE: 88U EA8 HADE ADDITIONAL 

IWJZSTMZNTS SINCE THE LAST RATE W E ?  

A. Yes. Mr. Woelffer acknowledges the Commission's 

prior used and useful determinations of 100% used 

and useful for the Marco Island transmission and 

collection facilities, but he seems to allege that 

SSU made significant investments in those 

facilities and, therefore, used and useful should 
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be reevaluated. He does not specifically suggest 

how it should, only that it should. 

On Exhibit (MTW 5), W .  Woelffer seems 

to indicate he pulled figures for additions to 

utility plant in service from the MFR's A-S(W) 

schedules by NARUC object account functions. He 

indicates that $1,035,727 has been added to 

transmission and distribution. Mr. Woelffer does 

not fully understand the information he has taken 

from the MFRs. The $1,035,727 figure is not 

investment just in transmission and distribution 

piping as Mr. Woelffer believes, but it is the 

eight NARUC object subaccount that make up the 

transmission and distribution function. The 

primary subaccount SSU utilizes in the Transmission 

and Distribution Plant function are as follows: 

330.4 - Distribution Reservoirs and Standpipes; 

331.4 - Transmission and Distribution Mains; 333.4 

- Services; 334.4 - Meters and Meter Installations 

and 335.4 - Hydrants. For the subaccount 331.4 - 
Transmission and Distribution Mains, SSU has 

projected only $23,397 in additions for the period 

of 1994 through 1994 as indicated on the A-S(W) 

schedule. For that same period of time, SSU is 

projecting $397,485 in Line/Main Extension fees 
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collected (CIAC) thus offsetting the plant 

additions by more than 16 times. The additions to 

330.4 - Distribution Reservoirs and Standpipes are 
for the tankage at the three water facilities site, 

and the used and usefulness of these facilities are 

addressed separately from the transmission and 

distribution mains. Additions to the other 

subaccounts are considered 100% used and useful 

because the underlying assets are required and/or 

fully utilized. 

In sum, while Mr. Woelffer's testimony appears 

designed to give the impression that SSU had spent 

and will spend a large amount of money on 

transmission and distribution mains, since the last 

rate case (test year ending 4/30/93), the Company 

has only added $30,133 in gross plant in service to 

NARUC subaccount 331.4. 

Q. DO YOU AGREE WITH MR. WOELFFER'S C m  AT LINE 

25, PAGE 13, THAT TBE COHHISSION HAS NOT DMLOPED 

CAPITAL CONTRIBUTIONS FEES FOR COLLECTION IWD 

DISTRIBUTION LINES? 

A. No. In accordance with SSU's PSC approved tariff, 

all new Marco Island residential customers pay a 

$435 water distribution Main Extension Charge and a 

$150 wastewater collection Main Extension Charge. 
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(Multifamily and commercial customers pay a 

different charge based upon either number of units 

or estimated gallon per day usage.) This tariff 

amount has been in place since at least the time 

the PSC received jurisdiction from Collier County 

in 1985. There are no approved AFPI charges for 

either the water distribution or wastewater 

collection since these facilities were considered 

100% used and useful in both the 1985 and 1992 

Marco Island rate proceedings. Book 1 of 4 of 

Volume VI11 of the MFRs indicates the current 

service availability fees charged to all new Marco 

Island customers. 

Q. m. WOELFFER REFERS TO SHMT 6 OF 13 OF TEE W C O  

ISLAND DISTRIBUTION M W S  TO SUPPORT HIS VIEPO THAT 

TRE COMMISSION SHOULD REEVALUATE USED AND USEFUL. 

Do YOU AGREE W I T H  Bm. WOELFFER? 
A. No, I do not. I have reviewed Sheet 6 of 13 and 

the area M r .  Woelffer specifically refers to on 

that map, Edgewater Court. The pipe on Edgewater 

Court was installed before 1980. Since that time 

both Collier County, when it regulated utilities 

and the PSC in two instances (1985 and 1992 

dockets) found this distribution piping to be 100% 

used and useful. Mr. Woelffer failed to note that 
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the 18 customers he refers to (currently there are 

22) are dispersed evenly along both ends of the 

culdesacs bordering the court. Thus, no less 

piping could provide service to the existing 

customers. In addition, there are two fire hydrants 

planned on either ends of the culdesacs for 

providing fire protection. The installation of the 

fire hydrants is the responsibility of the county. 

The piping on Edgewater is the minimum size for 

fire protection purposes. Based on a net 

investment in transmission and distribution mains 

in Marco Island of $1,378,159, a total of 622,000 

feet of total transmission and distribution lines, 

the 2,500 feet of pipe on Edgewater Court 

represents approximately 0 . 4 %  of the total net cost 

of mains, or about an $89 of net investment per lot 

cost at Edgewater Court. This is hardly cause to 

reevaluate used and useful. Further, there is no 

reason to believe the Commission erred in its prior 

used and useful determinations. 

Q -  DO YOV gAvE FUR- TO ADD? 

A .  No, not at this time. 
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EXHIBIT 

PAGE I . OF 7/ 
COMPARISON OF LOT COUNT TO HYDRAUUC ANALYSIS USED AN0 USEFUL PERCENTAGE - 1898 



SUMMARY OF HYDRAULIC ANALYSIS USED AND USEFUL PERCENTAGE - I996 AND MARGIN RESERVE PERIOD 
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SUMMARY OF USED AND USEFUL TRANSMISSION AND DISTRIBUTION ADDITIONS PER HYDRAULIC ANALYSIS 
1995,1996 AND MARGIN RESERVE PERIOD 

Company: SSU I R#: Jud- I Clrn RWga 
DDcMNo 950495-ws 
ScheduleYmrEndsd 12131196 
IWedmg Final pq 
Hmtancai 0 w e d  pq 

- 
1 P I r m R W  mmnd o( 0.9 ~ O I  wm FIR FIW S 2,109,583 S460.160 $2,589,743 S 460,160 S3.M0,902 S 621.494 $ 3,651,316 
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MFRMOOCL 
3 Fine RWe DaMnd d0.9 ppnvLd Mm Fin Fkw S 2,160,851 S 460,160 f 2,621.011 S 480,160 S3,081.170 f 621,414 $ 3,702,584 

4 D a M n d d O . 9 ~ o t W M F i R F l w  ' S  505.169 I 340,863 S W.032 I 340.883 I 1,180,894 621.414 S 1.8M1.308 



SUMMARY OF TOTAL TRANSMISSION AND DISTRIBUTION ADDITIONS PER HYDRAULIC ANALYSIS 
1SS5.1996 AND MARGIN RESERVE PERIOD 

CmmnddO.8~otwi thF inF lw I 2,674,455 s 249,201 I 2 .ez3 .6~  s 249,201 s 3,172,855 
- 

1 PI"*Rijp 

2 ~ n d d O . 9 p p n h o t ~ F i r e F h w  S 2,674,453 I 249,201 S 2,923,854 I 249,201 S 3.q72.855 

MFn mppg 
3 P I m R W  Cmmnd d 0.8 gpvLd wllh Fin flw s 2.671,ms s 249,zoi s 2,9m,8m I 249.201 s 3,170,087 

4 DananddO.9~otuimartflnflw I 2,671,685 S 249,201 S 2,920,886 S 249.201 S 4170,087 

Note: W n m  (21: wpinrwc udjds pmtmwd d t h  .nd rn nn h. Fire h ts nquimd pa mutdq o d l m  and fnnhba a#mmnis 
Cdllmn (3): Tcid mod.*d b-wsmmd m h  1213lm ha daail ed-edulss br mpdhe plant, summation d (Column (10)) Avemga CUI pa Id Ism *.! !mood r(*dule). 
Column (4): - addmna for 16% pa MFR. 
Colwn (5): Acklllon d C o l m  (3) md (4). 
Cdwnp): Fn-++admod.*d-foI1898prMFR. 
Colwn (7): A d d M  d Column (5) and Column (6). 



SUMMARY OF 199S-lSW EXISTING AND NEW LINE INVESTMENT FOR NEW CUSTOMERS 
Used 6 U h l  and Total kmrbmnt 

Cornmy: W I mC Jufl- I PIM Rldg. 
DDclQtNo m4s5-ws 
SoWubYmrEnd.d 12131186 

Inle6mO Fhol (XI 
Hm-0 W M  

fmc 
Sc(mdub3 REMSED 
p a o S l d 2  

Ehllng Lme Nw LIW UhU T W  MCdIkd 
Lk!a m p l m d  Invntmwtrw Imertmntm InMshmnthx Mdmn 
No- Modef NrrClntwnerr N w C u d m  N w c u t a t n  188581896 - 

1 Pine- Cwnnnd do 9 gpnvL0fw.m FIR nw S 302.811 S 157.349 S 480,160 S 249.201 

2 DemnddO.9gpA0fwlthoufFiRFlow S 302,811 S 38,052 S 340,863 S 240,201 

S 302,811 S 157,348 S 480,160 S 240.201 

4 D a M n d d 0 . 9 p p ~ a t ~ M F l n f l w  $ 3M.811 t 38,052 S 340.863 S 249.201 



CALCULATION OF 19954996 USED AND USEFUL EXISTING LINE INVESTMENT FOR NEWCUSTOMERS 

WSC 
m u k  3 
F q e 2 d 2  
Pnpm W 

WmMOW 

616 S 3,933 77 s 3M,a11 tI7 2 P l n e R W  I 2,422.484 

Mt. Cdumn (2) M W  1993 totsl hmdmenl in dMnbvtiOn lines fmm M a n  ~ M u k  excluding '1994 & d U h  
Cdumn (3) Sumrmbx Or a11 ccme&d wstmrmm VKagh 1 ~ 1 F J 3  h m  detail schedules 
Cdumn (4) W m  (2) W e d  Lq Wumn (3) 
Cdumn (5) Sum- d a11 1994 mnmcls to 1S93 a d  pla linea irntalled p m r  to 1994 as p r  the Mall scchedub (sohedub 4 .56  and 7) 
Column (6) Wumn (4) muhplled Lq Column (5) 
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SCHEDULE OF CALCULATION OF USED UID USEFUL FOR WATER W N S  

_1 

C % m p l ~ S S U i ~ f P l m R l 4 ~  

S d m d u b Y u E M d  12n1191 
m w m  -ws 

In(.mnohlCq 
-l!A-o 

(11 0 e) (4) 

LNE 
ND v*T B L m  LOT 

1 - 5 2 5  
2 0 0 0 5 5  17 
3 m m 8  1 
4 m m 8  2 
5 m m 8  3 
e m m e  0 
7 0 0 0 8  10 
8 m m 4  8 
s o 0 0 3 4  7 
1 O m 0 3 8  8 
11 mm 8 11 
12 mm e 12 
13 mm 8 19 
1 4 m a S 8  5 
15 OXO 10 11 
18 000 10 12 
1 7 - 4  1 
1 8 - 4  2 
1 0 m 4  3 

n m m 7  5 
2 2 - 7  8 
2 3 0 0 0 7  7 
2 4 W 4  5 
2 5 - 7  2 
x m m 7  9 
2 7 C O U 3 7  4 
2 8 m m 8  e 
Z D m m a  7 
90-am 8 3 
3 1 0 0 0 8  4 
32 mos 10 13 
33 mm 10 14 
s r m a s  2 
35 m03 10 15 
3 8 m 0  0 
37 000 10 10 
3 0 0 0 0 1 0  1 
o m 1 0  2 
* a m 1 0  9 
41 moS 10 4 
4 2 2 1 0  5 
4 3 m m 1 o  8 
U 000 11 15 
45 ma 11 10 
48 000 11 17 
47 mm 11 18 
48 mos 11 10 
4 0 m m 1 1  B 
Y I m 0 3 1 1  1 

5 2 0 0 0 1 3  4 
U r n 1 3  5 
% K O 3 1 3  II 
5 5 m m l 3  7 
5 S m m r 3  8 
57 mm 13 0 
5 8 m m 1 1 2  
5 a m m 1 1  9 

m u m 3 4  4 

51 mm 11 n 

(sl 0 n (s) m 
wQu( camEcTc*BwHETculRENIBulLDouT 

RELELS DATE W'E FLW FLOW - 57 411.44 MC6 
lZ4 m m.10 m . m  

LDt1- m m.10 m . m  
1Z4 m z e . 1 0  m.m 
im m =.io m.m 

miiommca 81 m.m 566.48 
(uDsm(ym 82 n7.40 m . M  
(uDsm(ym 82 n 7 . a  232.81 

(Yn1- M u o s  566.48 

(uDsm(ym 82 217.- 232.M 
mrmmm ea 291.07 90274 
m1man saw ea m . 0 7  m 7 4  
LDtlOoMLLI ea 291.07 m . 7 4  
Iyasmolxx) ea 291.07 35274 
Wll- M 2u.90 m41 
Wl1- M 2u.90 252.41 
m MMO 71 in.= 12874 
m 71 1n.o 128.71 
m 71 1n.93 128.74 
1001XIOD109 71 121.93 128.74 
miimo(m 71 121.03 128.74 
(IOOQ0010S lllSR2 71 121.03 128.74 
m 71 121.93 128.74 
m R in.= 128.74 
8K6camm ea o.m 1.07 
IYY)SOOIIX( 1 m  e3 o.m 1.07 
miiomma La o.m 1.87 
Iyasmolxx) ea o.m 1.07 
Iyasmolxx) 83 0.W 1.97 

47 M 50152 505.04 
47 1WlWl  M 505.52 5m.W 
47 1160192 M 5m.52 505.04 
47 M 505.52 505.04 
47 a5 3.52 3.91 
47 7 m  65 9.52 3.94 
m 92 o.m o.m 
51) B R D O O ~  0.m o.m 
m ammi im m e a  527.m 
M rm 0.71 9.80 
M 1m 0.71 9.m 
M 1m 0.71 0.m 
M 1MOIOl m 071 0.m 
M 1m 0.71 0.80 
84 1m 0.71 0.m 
M 1m 0.71 0.m 
M 1m 0.71 om 
M 1m 0.71 9.80 
m 102 0.71 0.m 
m 112 0.71 9.80 
104 113 5m.m 511.83 
104 119 5m.m 511.83 
(04 119 5m.m sii.e3 
104 11s 5m.m 511 e3 
104 113 5m.m 5ii.ea 
104  MOR^ 119 5m.m 511.85 
104 113 =.ea ~11.83 
104 113 5m.m 511.83 
151 in 5m.m 5m.m 
151 in 5m.m 5m.m 

- 
(10) 

USED. 
USEFUL % 

M . B  
M.011 
04.m 
O4.m 
W . W  
95101 
05.lOC 
93.a 
03.- 
93.- 
m.uu 
-.us 
m.uu 
0 B . w  
m.791 

93.081 
09.081 
93.981 
93.98% 

93.m 

m.791 

m.98u 

93.981 
m m  
0 . m  
0.m 
0.m 
0.m 
0.- 
99.92% 
99.m 
OD.m 
99.m 
=.nm 
m . w  
O m  
0.m 
95.84% 
7.201 
7 . m  
7.205 
7 . m  
7 . m  
7 . m  
7 . m  
7.202 
7 . m  
7.20% 
7 . m  

OB.- 
OB.- 
OB.- 
@.- 
m.- 
m.4m 
98.40% 
@.a 
1 m . m  
1m.m 

(11) (19 04 

A W E  UN WNW 
c o 8 T M v € s r w v m  

s5ba $537 $51 
$1.149 r 1 . m  sea 
UIO $5111 $33 

$1.149 s1.m sea 
t1.1B ll.m sm 
$575 $547 sm 

s 5 b a S 5 6 0  130 
r U y I S 5 6 0  $38 
$5m $550 138 

1575 1517 sm 

$540 1529 sm . 
$510 $529 sm 
$yo 1 5 2 9 , 1 2 0  
1232 SP4 18 
$549 1531 $18 
Iyo $991 118 
$ 3 1  $311 sm 
Us1 $311 sm 
$331 $311 sm 
1331 1311 sm 

1331 $311 sm 
$ 3 1  $311 sm 
us1 $311 $20 

1575 $540 $35 

$232 $0 $232 
12u SO szn 
$575 M 1575 
$232 M 1232 
$232 $0 1232 
$703 17m $1 
s7ea $782 $1 
$763 $782 11 
$763 $762 11 
17m sea2 181 
$783 e82 $81 

$2,315 
$2.315 $0 
11.227 11.178 151 
suo $24 $312 
sm sa $312 
suo $24 $911 
%wB 124 $312 
suo 124 u 1 2  
Euo 124 $312 
$3?a E24 $312 
suo $24 $312 
Euo $24 $912 

$1,227 UYI s t 1 o  
s1.m ab3 s1.1so 
run urn 18 
run urn $8 
uLl7 $479 $8 
$407 1170 18 
$487 $470 $8 
$487 1170 18 
run 1179 le 
run 1479 18 

1 2 . m  $2.03 so 
$2.03 11.03 $0 

$2,315 
$2.315 

$0 . 
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SCWDULE OF CMCUUTKm OF USED AND USEFU FOR WATER WINS 
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sa 
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21 
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11 
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m.m 
K4.m 
emm 
K4.m 
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1252 
1252 
SES 
W 

1252 
1252 
1252 
1252 
sn2 
sn2 
1242 
IUB 
sea7 
11.n1 
s.562 
$567 

11,197 
$567 

15a2 
1562 
s5B2 
1562 

11.721 

$252 

Sm 
a0 
a0 
Sm 
Sm 
SO 
SO 
so 
SO 
SO 
SO 
SO 
SO 
SO 

11m 

SO 
SO 
SO 
SO 
SO 
SO 
SO 
132 
132 
132 
132 
132 
s33 
s33 
I33 
133 
133 
m 
133 
133 
133 
1-53 
SI11 
W 
1-53 
1s 
m 
m 
m 
m 
132 
W 
Io 

11.m 
M 
Y) 

113 
s5m 
$M 
S M  

1528 
$1.556 

sm 

15m 



SCHEDULE OF CMCUUTIDN OF USED AND USEFUL FOR WATER MAINS 

C a n p . ~  SSU Icmm I Filv Rldp. 
-No sx4cuws 
sd*du* Y r r  End.d 1 m 1 m  
1-0 FmI pq 
-lMF=Y--jO 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

17 
18 
19 

21 
22 
23 
24 
25 
20 
27 
28 

90 
31 
32 
33 
51( 

35 
W 
37 
W 
s 
40 
41 
42 
43 
U 
4s 

47 
4e 
4s 
50 
51 
52 
53 
54 
56 
50 
57 
50 
58 

i o  

m 

m 

a 

mm 
mm 
mm 
mm 
mm 
mm 
mm 
mm 
mm 
mm 
mm 
mm 
mm 
mm 
mm 
mm 
mop 
mm 
mm 
mm 
mas 
mm 
mm 
mm 
mm 
mm 
mot 
mm 
mm 
mm 
mm 
mm 
a63 
rmr 
rmr 
rmr 
rmr 
mol 
mm 
mm 
mm 
mm 
mm 
mm 
mm 
mm 
mm 
mm 
mm 
mm 
0309 
mm 
mm 
mm 
mm 
mm 
0033 
am 
0x3 

295 
295 
295 
295 
a, 
a, 

290 
287 
207 
297 

m7 
297 

a, 
a, 
a, 

sm 
2117 
292 
292 
292 
292 
290 
290 
Bo 
207 
200 
287 
287 
207 
207 

sm 
SO1 

sm 
300 
SO1 
a 1  

5 
6 
7 
8 
1 
2 
3 
4 

7 
5 
4 
5 
8 
1 
2 
3 
4 
8 
7 
0 
4 
5 
7 
8 
0 
10 
11 
12 
3 
4 
5 
15 
51 
0 
10 
11 
12 
1 
2 
8 
16 
0 
12 
13 
14 

e 

10 15 

12 13 

11 12 

11 

13 
14 
1 
2 

3 
4 

1952 
2062 
2052 
as2 
1952 
2062 
m52 
2sSs 
aDsI 
loa 
m1 
m8l 
m1 
m8l 
zm2 
zm2 
sm 
zm2 
zm2 
m 
zm2 
2971 

2971 
2971 
2971 
2901 
2982 
zm2 

mal 
2001 
2001 
2902 
2992 
902 
2902 
2992 
2992 
2992 
2902 
199) 

199) 
2001 
2001 
891 
891 
891 
2001 
891 
891 
am 
802 
802 
am 
am 
am 
am 
am3 

2971 

mar 

m.0 
%.W 
m.m 
wsm 
m.0 
m.90 
m.O 

1 . 0  
1.88 
1.88 
m.33 
m.33 
29233 
m.33 
0.m 
o.m 
o.m 
o.m 
o.m 
o.m 

w1.m 
w1.m 
a 1 . m  
z 1 . m  
w1.m 
m.oi 

272.09 

178.10 
i7a18 

0.m 

272.09 

178.18 

178.18 
1M.83 
184.89 
l(Y.83 
18483 
184.83 
1M.83 
1M.83 
184.83 
1111.83 
184.83 
315.17 
315.17 
31517 
315.17 
315.17 
315.17 
315.17 
315.17 
28290 
m.90 
m.90 
m.88 
w7.m 
w7.m 
W7.02 
237.02 

w.n 
w.n 
w.n 
mn 
m.n 
m.n 
w.n 
3.04 
3.04 
304 

m.m 
m.m 
m.m 
ssrm 

4.0s 
4 .m 

4.99 
4.93 
4.93 
4.93 
4.93 

378.40 
378.40 
370.40 
378.40 
378.40 
m.?A 
S . 0 7  
a . 0 7  

187.m 
1m.m 

187.m 
i67.m 
211.71 
211.71 
211.71 
211.71 
211.71 
211.71 

2l1.71 
m.62 
m62 
290.18 
290.18 

n1.71 

290.18 
m.18 
m.18 
=.?e 
290.18 
m.18 
505.29 
m m  
m.m 
505.28 
572.54 
572.54 
572.54 
572.54 

e7.m 
e7.m 
e7.m 
m . m  
e7m 

4 7 . 2 1 ~  
47.11% 

e77m 
6 7 . m  

47.2l'L 
84.07% 
84.07% 
84.07% 
M.07% 
0.- 
0.m 
0 . m  
0 . m  
0.m 
0 . m  
0.- 
m.4m 
61.452 

m.4594 
81.4% 
5902% 
53.87% 

95.m 
95.27% 
95.m 
95.m 
87.- 

a 7 . m  
87.501 
87.501 
a 7 . m  
8 7 . m  
6 7 . m  
W.Em 
R1.m 

01.4% 

5 3 . m  

e 7 . m  

1m.m 
1m.m 
1m.m 
1m.m 
1m.m 
1m.m 
1m.m 
1m.m 
52.- 
U.05U 
52.05% 
52.ffiU 
41.- 
41.- 
41.- 
41.- 

uls 
rn 
u75 
sm5 
M 
m5 
rn 
11.m 

s1.m 
1375 
1515 
u75 
u75 
1375 
u 7 5  
u 7 5  
u75 
u 7 5  
u 7 5  
u 7 5  
rl .m 
rl.m 
11.m 
rl.m 
11.mo 
r 1 . m  
$l.mO 
r 1 . m  
ms 
u95 

S 1 . m  
ms 
rn 
rn 
Se40 
rn 
rn 
Ixll 
W 

ms 
ms 
Ixll 
sa5 
l(lD5 
Sam 
tyxl 
ms 
raa 
l(lD5 
rl.m 
u95 

12.- 
r1.m 
11.m 
11.m 
rl.m 
11.m 

s1.m 

1252 
1252 
1252 
a575 
09 
5252 
au 
s812 
s812 
s812 
SUO 
1240 
124a , 
1240 
W 
Io 
W 
SO 
SO 
$0 
$0 
urn 
Mss 
Mss 
Mss 
Mss 
s817 
1555 
1565 
120 
u7.5 
SH1 
1224 
rsa7 
1507 
$507 
1507 
$587 
S?(D 
W 

S Z W  
1279 
1279 
sec5 
sec5 
sea5 
ms 
ms 
sa5 
raa 
raa 
Iu) 
$2m 

SI,% 
s5sa 
w(I 

1420 
1426 
14Z8 

11w 
11w 

1m 
$161 
1125 
11W 
IDOD 
1- 
IDOD 
r135. 
$1?s 
$135 
11% 
u 7 5  
u 7 5  
1375 
u 7 5  
$375 
1375 
u 7 5  
1397 
uo7  
-7 
1397 
1 s 7  
-13 
$475 
1475 
$15 
$10 
w 
111 
yu 
yu 
s82 
yu 
uu 
139 
so 
$3 

rtn 

sm 
sm 
sa 
sa 
sa 
sa 
W 
Io 
Io 
W 

S4M 
$1- 

$1,275 
1494 
SUM 
sm4 
sm4 
SUM 



1 
2 
3 
4 
5 
8 
7 
8 
9 

I O  
11 
12 
13 
14 
15 
18 
17 
18 
19 

21 
22 
23 
24 

W 

28 

30 
31 
32 
33 
34 
% 
s 
37 
s 
99 
10 
41 
42 
43 
U 
45 
a 
47 
a 
Q 
50 
51 
52 
53 
54 
55 
56 
57 
5a 
54 

m 

25 

n 

a 

m 
300 
300 
300 
300 
sm 
90 
320 
320 
320 
320 
m 
m 
m 

m 

290 
xa 
xa 
xa 
xa 
xa 
na 
xa 
xa 
xa 
pa 
xa 
xa 
su) 

xa 
320 
xu 
320 
320 
na 
m 
301 
YJl 
m 
m 
8 
8 
8 
m 
m 
S 8  
318 
-8 
318 
318 
So1 
301 
m 
307 
307 
307 
307 

m 

m 

5 
8 
7 
8 
e 
10 
11 
12 
13 
14 
15 
1 
2 
3 
4 
5 
8 
18 7 

17 
18 
10 

21 
22 
a 
24 
25 
2 
3 
4 
5 
18 
17 
18 
19 
1 

30 
31 
sz 
33 
3 

2o 

a 

12 4 

15 
18 
1 
2 
3 
4 
5 
17 
18 19 

1 
2 
4 
5 

gm 
xxy 
xxy 
xxy 
xxy 
xxy 
xa 
say 
xxy 
say 
xxy 
5005 
5005 
5005 
yD5 

5005 
yD5 

yD5 

5005 
5005 
5005 
5005 
5005 
a05 
5005 
5005 
5005 
5005 
aos 
xm 
aos 
aos 
aos 
aos 
aos 
aos 
m 7  
m 2  
m 2  
m 2  
m 2  
m 2  
m 2  
9 1 2  
m 2  
m3 
m3 
m3 
m3 
m3 
m3 
3013 
3014 
3015 
3015 
3015 
3015 
m5 
3015 

m.m 
siaa 
siau 
m a  
m u  
m a  
s1o.a 
S10.42 
310.42 
310.42 
310.42 
U.lB 
U.W 
u.m 
u.m 
u.m 
u.m 
U.m 
U.U3 
U.Q3 
u.m 
u.m 

u.m 
u.m 
u.m 
u.m 

U.U3 

u.m 
241.47 
241.47 
241.47 
241.47 
241.47 
241.47 
241 47 
241.47 
a.53 
1.W 
l.W 
l.w 
1.z 
l.W 
l.w 

l.W 
-41 
5m.41 
5m.41 
m 4 1  
-41 
m 4 1  
me 
502.41 
m.19 
502.19 
m.10 
502.19 
502.19 
502.19 

1.m 

5nY 
591.33 
591.33 
591.33 
591.m 
591.J3 
591.m 
591.33 
991.33 
991.ss 
991.33 
58.42 
59.42 
S.42 
59.42 
S .42  

5942 
- . a  

=.a 
5o .a  
59.42 
S .42  
S . 4 2  
59.42 
S . 4 2  
59.42 
59.42 
59.42 
337.78 
337.78 
W.78 
337.78 
337.78 
M . 7 8  
337.78 
337.78 
301.33 
3.04 
3.04 
S.M 
3.04 
3.04 
3.M 
3.M 
3.M 

SZSW 
m W  
D . W  
a m  
52XW 

a m  

a m  
5z*m 
517 74 
517.74 
517.74 
517.74 
517.74 
517.74 

41.- 
?&$ab 
m s m  
m'pI 
m.sm 
m.sm 
79.522 
m.sm 
To.= 
m . m  
m.sm 
74.10% 
74.10% 
74.10% 
74.10% 
74.10% 
74.10% 
74.10% 
74.10% 
74.10% 
74.10% 
74.10% 
74.10% 
74.10% 
74.1on 
74.1on 
74.10% 
74.10% 
71.491 
71.491 
71.491 
71.491 
71.491 
71.491 
71.- 
71.491 
85.- 
31.- 
31.00% 
31.m 
31.- 
31 SB% 
31.00% 
31.nrr 
31.- 
95.w 

*.M+ 
95.042 
96.912 
S O 4 9 6  
m.M2 
95.942 
07.- 
07.- 
07.- 
W.m* 

07.- 

e.wn 

m.mn 

s1.m 
t259 
1150 
t259 
1150 

S1Qa 
1150 
as0 
I259 
u59 
1259 
u105 
1233 
1255 
1255 
$295 
1295 
UM 
1255 
1255 
1255 

1255 
$?s 
1295 
$295 
1255 
123.5 
$259 
1259 
1259 
f250 
1259 
t259 
1259 

1150 
If058 
$2.- 
12.058 
12.- 
I?.- 
I?.- 
Ifem 
11.290 
s3nn 
SYa 
ssu 
ssu 
s3nn 
SYa 
15(a 
uo(I 

11.20 
11.290 
11.290 
$1.290 
11.810 
$1.810 

sm 

U W  
1205 
1205 
1105 
1105 
M 7  
1105 
1105 
$2cs 
1205 
1205 
$44 
I174 
1174 
I174 
I174 
$174 
$228 
SI74 
$174 
$174 
1174 
$174 
1174 
1174 
$174 
1174 
1174 
1135 

I135 
1185 
I135 
1185 
1135 
1185 
$222 
sesl 
so50 
se€a 
se€a 
se€a 
((ro 

sesl 
Y13 
UM 
UM 
FYLD 
UM 
UM 
UM 

UM 
$1,251 
11.251 
$1.251 
$1.251 
$1.532 
s1.m 

sins 

sea 
sn 
161 
sn 
161 
m3 
$54 
sn 
$54 
$54 
$54 
a157 
M 
MI 
M 
M 
M 
IM 
101 
MI 
501 
M1 
M1 
M 
M 
M 

Ml 
174 
$74 
174 
$74 
174 
174 
$74 
174 
$37 
11.m 
$ 1 . 0  
51.m 
51.- 
ll.m 
ll.m 
11.8- 
tsrr 
118 
118 
118 
$18 
118 
118 
$24 
$18 
$39 
135 
199 
199 
$48 
sa 

sm 
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14 
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18 
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22 

24 
25 
28 

28 
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a 
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34 
35 
38 
37 
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3Q 
40 
41 

a 
U 
4s 
48 
47 
4a 
49 
50 
51 
52 
53 
54 
56 
5a 
57 
5a 
59 

n 

n 

n 

a 

m 
m 
m 
m 
m 
xu 
xu 
xu 
xu 
xu 
908 
908 
xa 
xa 
xa 
m 
sm 
m 
$32 
m 
m 
m 
m 
m 
m 
m 
m 
m 
xu 
xu 
xu 
xu 
xu 
xu 
xu 
xu 
xu 
xu 
xu 
xu 
304 
m 
03 
rrr 
m 
m 
m 
m 
a5 
a5 
xL5 
a5 
908 
908 
908 
31 0 
a10 
a1 7 
317 

8 
7 
8 
0 
10 
22 

24 
25 
a, 
1 
2 
3 
4 
5 
13 
14 

n 

15 18 

18 19 
17 

a0 
n 
22 
23 
24 
25 
1 
2 
3 
4 
5 
8 
7 
8 
0 
11 10 

12 
13 
1 
2 
3 
4 
5 
8 
7 
12 13 

14 
15 
22 

24 
4 
5 
1 
2 

n 

153 
153 
153 
153 
153 
25 
25 
25 

25 

25 

25 
25 

25 

25 

25 

in 
in 
tn 
in 
in 

in 
1n 
1n 

n 
n 
n 

n 
n 
in 

in 

in 
in 
in 
I n  
tn 
in 
n 
n 

121 

121 

n 

121 
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25 
25 
25 

25 
190 
190 
1s 
130 
190 
130 
130 
101 
101 - 

25 

1 1 m  

1IW4 

12Noo 

60210 
60210 
sw.10 
m 1 o  
a 1 0  
534 
s34 
5.34 
534 
5.34 
5.34 
5.34 
5.34 
5.34 
5.34 
75.78 
75.79 

75.79 
75.79 
75.18 

75.79 

75.79 
75.79 
75.79 
75.79 
75.79 
75.79 
75.78 
75.79 

75.79 
75.79 

75.79 

75.10 
75.79 

75.79 

75.79 
75.79 
75.79 
75.79 

75.79 

75.79 

a . 1 2  
ly .12  
01.12 
=.os 
Kd.05 
am 

60219 
210 
219 
219 
2W 
219 
2.19 

118.21 
118.21 

am 

1a.n 

517.74 
517.74 
M7.74 
517.74 
517.74 
5.91 
5.m 
5.m 
5.91 
5.91 
5.w 
5.91 
5.m 
5.m 
5.m 

141.87 
141.87 
141.87 
141.87 
141.87 
141.87 
141.87 
141.87 
141.87 
141.87 
141.87 
141.87 
141.87 
141.87 
141.87 
141.87 
141.87 
141.87 
141.87 
141.87 
141.87 
141.87 
141.87 
141.m 
141.87 
141.87 
-.ea 
=.ea 
=.ea 
51282 
51282 
0.W 
0.m 

5os.M 
5.m 
5.m 
5.91 
5.81 
5.91 
5.91 

151.a 
151,s 
151.a 

$1,810 
11,810 
$1,810 
11.810 
SlL10 
m1 
9651 
sa51 
9651 
9651 
sa51 
M 5 3  
S451 
-1 
rm1 
$548 
Iyo 
154a 
$548 
$548 
$548 
$548 
lsul 
IyB 
Iyo 
$491 
w1 
$401 
-1 
w1 
w1 
$548 

Iyo 
$548 
lsul 
SW 
$548 
Iyo 
$548 
$548 
lsul 
y91 
yo1 
9651 
9651 
9651 
mi 
9651 

$1.290 
11.200 
$1.290 
$1.290 
11.290 
$1.290 
$1.290 
$Em 
$588 
1479 

11.5m 
S%5m 
11.5m 
11.m 
Sl.L-82 
ISM 
151yI 
ISM 
ulyl 
15% 
$588 
15% 
f51YI 
15% 
151yI 
1293 
fm3 
$293 
1233 
1299 
$293 
1299 
1293 
$293 
$233 
$282 
$282 
$282 
1282 
1282 
$282 
1299 
$233 
1299 
1233 
$233 
1299 
1299 
1299 
1299 
a00 
M 
M 
9651 
sM5 
uu5 
W 
W 

11.281 
W78 
$478 
$478 
$478 
1478 
$478 
845a 
USI) 
$373 

$40 

u(I 
w 
w 
$40 

83 
Sm 
83 
83 
1- 
83 
05 
83 
83 
83 
$255 

$255 
$255 
$255 
1255 
$255 
$255 
$255 
$255 
$28 
$Po 
$28 
$28 
$28 
$28 
$255 
$255 
$255 
$255 
$255 
$255 
$255 
$255 
1255 
1255 
$0 
W 
SO 
18 
sa 
M51 
1-51 
Io 

1812 
5a12 
$812 
$812 
$812 
$812 
$190 
$130 

$255 



SCHEDULE OF CMCULAllON OF USED AND USEFUL FOR WATER WINS 

Cmm ssu I C m w I  fin Rldp. 
mc+am -ws 
M * Y ~ E r # m d  1 m 1 m  

lnMmOHNlp0 
-w-o 

(1) G9 W (41 0 

UE mrac 
No UNRauxm RaE#sE 

1 om, 317 3 i m  
2 m m n s  1 159 
9 ma 313 2 153 
4 Oms 319 9 159 
5 mm 319 4 159 
0 mm 314 10 153 
7 mm 314 11 153 
8 om3 914 1 159 
0 O W  314 12 153 
10 mm 915 15 153 
11 mm 918 1 120 
12 mm 918 5 120 

14 mm 917 8 120 
15 CCU3 317 7 120 
10 maS 917 8 120 
17 mm 917 0 MOomlOm 
18 COO9 S17 10 (uaDo31Om 
19 OXO 917 11 MOom1Om 
20 aXr, S17 12 

n mm 915 8 120 
29 Ka3 315 1 -1Om 
24 KO9 915 2 -1- 
25 CCG3 915 9 -1Om 
m mm 315 4 Loo(IDlOm 
27 KC3 915 5 -1003 

19 moS 917 5 120 

21 OCU3 315 7 120 

m mm 91s 8 s ~ o a ~ l o m  
m mm 918 o ~ ~ 0 0 s  
YI CCa9 918 7 -1Om 
91 CC@3 318 8 -1003 
92 mm 918 0 ~ 1 0 0 s  
99 mm 318 10 SOoanlOm 
SI mm m o smarmm 
s5 mm ai i o  Lyy)s(pIIIm 

97 mm ai 12 (YaSOSOim 

s mm Y)1 11 IyyIMxI1m 

$4 Dm3 310 29 Ly*IMYI1W 
s mm 919 29 lYDSmmm 
40 mm 919 a IyasmMm 
41 mm 910 91 
e mm no 52 M0SmDl-n 

mm no sa M0SmDlm 
u mm 310 SI -m 
4 s m m m m 2 s a ~ e n n m  
a mm 310 72 eacsmlom 
47 mm 310 P MOom1Om 
4a mm n o  a (YDOmlOm 

Ea mm 319 1 Mo 
51 mm 310 2 87mm1om 
52 mm 919 s 87mmlOm 
59 mm 919 4 87mm1003 
54 mm 919 5 07mmrom 
55 mm 919 8 87mm1Dm 
FA mm 319 7 87mm1003 
57 mm 919 8 87mm1Om 
FA OK0 SlO 0 87-1Om 
59 mm 519 10 87mm1909 

4s mm si9 n -om 

0 m 0 0 E9 

7 m  

Mea 

7- 

CIBeWET 

am 
3131 
31W 

n31 
3131 
3131 
3141 
a 4 1  
3141 
SI01 
aim 
9101 
91m 

s1m 
91m 
3101 
5101 
9171 

9172 
9182 
9182 
3182 
9182 
9182 
ne7 
Ma2 
9182 
9182 
9182 
91 82 
9101 
9191 
9101 
9191 
3101 
9101 
3191 
n91 

5191 
9191 
s(91 
310) 
nm 
510) 

st05 
9105 
3105 

9195 
9105 
31C5 
9195 
9195 
9 1 s  

siai 

n m  

g i n  

nm 

a m  

aim 

CUwlBlT 
FLQN 

iian 

1.m 
1.m 
1.m 
1.m 

1.m 

1.m 
1.m 
1.02 
l.m 

117.68 
117.68 
117.68 
117.68 
117.68 
117.m 
117.m 
117.68 
117.68 
soo.10 
m95 

S19 
S10 
9.19 
319 
9.10 
9.19 
a10 
9.19 
9.19 
3.19 
9.19 

m m  

qmm 
imm 
1m.m 
1m.m 
imm 

1m.m 
1M.M 

10O.M 
imm 
imm 
1M.W 
287.43 
287.49 
287.49 
310.87 
Xn.01 
m.01 
m . 0 1  
m . 0 1  
=.e1 
=.a1 
m . 0 1  
250.01 
m . 8 1  
W.81 

BUDOUT 
Row 

151.85 
4.m 
40s 
4.01 
4.03 
4.m 
4.m 
8.87 
8.87 
8.87 

14a.W 
luLW 
14a.m 
1a.m 
14a.W 
148.m 
148.00 
1a.m 
1a.m 

yU.01 
?&.el 

427.21 

15.77 
15.77 

15.77 
15.77 

15.77 

15.77 
15.77 
15.77 

15.77 

15.77 

15.77 

441.10 
441.19 
u1.19 
441.19 
441.10 
441.19 
u1.10 
441.10 
441.19 
441.10 
441.19 
u1.19 
m.m 
m.m 
Rsm 
m . 1 4  
rm.0 
rm.W 
m . m  

(D1.W 

m.08 

rm.m 

m . m  

m m  
m . m  
m.08 

u8wll. 

7 r . B  
20.- 

aa- 
aaax 

iumu 
1LL- 
aD.m 
11.501 
11.501 
11.501 
Tom 
7o.m 
70.m 
m . m  
m . m  
ram 
m . m  
m . m  
7s.- 

1m.m 
1m.m 
2 o . a  

m . m  
m . a  

91.31% 

20.m 

20.m 
20.m 
m m  
m a  
aaa 

aaa 
s . 4 m  
3 6 . 4 n  
w.4m 
36.47% 
s.4m 
s.4m 
s.4m 
3 & 4 n  
ss.m 

36.47% 
36.47% 
50.- 
5o.m 
Jo.em 
4a.em 
47.41% 
47.41% 
47.41% 
47.412 
47.412 
47.41% 
47.41% 
47.412 
47.41% 
47.41% 

2o.m 

sa4n 

01) E2) (19 

A V W I O E  w NONUN 
a m H v E s T y l v E s T  

s x d w s a  11s 
11.mo fm 11.277 
s1.mo fm 11.m 
11.mo EUI 11.m 
ri.mo fm 1i.m 
s1mo fm 11,277 
si.eio fm s1.m 
11.810 11s 11.425 
11,010 1185 11,425 
$1.810 11s 11.425 
s1.m s1.i.m 1919 
$1.- s 1 . m  1919 
11.m si.mn UIJ 
11.m si.(m $si9 
s1.m 11.1w U19 
11.m n , i m  ssia 
s5m USB sin 

15(a s450 s i n  
ISM s458 1122 

urn w 7  w 
$1.493 ll.m $0 
11.493 11,493 SO 
uu Mo $274 
uu sm 1274 
1943 Mo 1274 
1949 Mo $274 

uu Mo $274 
uu sm 1274 

uu sm 1274 

uu sm 1271 

uu Mo w74 

Iw sm 1274 
uu sm 1274 
1901 $112 1195 
w 1 1 u  1252 
I S M  1 1 u  1252 
w I 1 U  1252 
mm 11u $252 
w 1144 $252 
w 11u 1252 
w S l U  $252 
w 1144 1252 
w 1144 I2p 
w $144 $252 
w S l U  1252 
s5m 1291 smn 
s 5 m 1 2 9 1  s2m 
s5m 1x4 $2B¶ 
s 5 m S z e - 2  $2911 

we2 
um 1184 1205 
um 1184 1205 
um 1184 1205 

1205 s%a 1184 
s%a 1184 1205 
um 1184 1205 
um 1184 1205 
$?4a 1184 1% 
1- $184 1205 
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SCHEDULE OF cucmnoN OF USED AND usEwL FOR WATER WINS 

1 
2 
3 
4 
5 
8 
7 
8 
9 
10 
11 
12 
13 
14 
15 
18 
17 
18 
19 

21 
22 
23 
24 
25 
28 
27 

29 
a 
31 
32 
93 
Y 
35 
38 
37 
38 
?a 
40 
41 

43 
U 
45 
4a 
47 
48 
49 
E4 
51 
52 
53 
54 
55 
54 
57 
51) 

59 

m 

28 

a 

310 

310 
no 
310 
no 
319 
319 
319 
319 
327 
327 
327 
327 
327 
327 
327 
327 
327 
321 
327 
327 
327 
327 
327 
327 
327 
m 
m 
310 
319 
319 
m 
m 
m 
31 9 
31 0 
31 0 

320 
sm 
320 
320 
320 
319 
320 
319 

319 
319 
320 
320 
320 
520 
321 
321 
321 
321 
321 

ai0 

ai 9 

ale 

11 12 

13 
14 15 

10 
l? 
18 
10 

18 
17 
18 
10 

m 

2o 
n 
m 
P 
24 
25 
28 
n 
m 
29 
a 
31 
32 
13 
14 
25 
m 
n 
e 
7 
8 
35 
a8 
37 
Y) 

8 
7 
8 
10 0 

0 
5 

41 

43 
1 
2 
3 
4 
1 
2 
3 
4 
5 

m 

a 

nm 
305 

n95 

-05 
a05 

nos 
n05 
3l05 
3195 
3105 
3105 
3105 
3105 
3195 
3105 

3195 
31% 
3105 
3195 

3195 
3195 
3195 
3197 
3197 
31 97 
31 97 
31 97 
3m 
3m 
om 
gm 
gm 
om 
om 
om 
12m 
901 
901 
om 
PDI 
PDI 
5205 
1105 
3za 
5205 
1105 
3x6 
3za 
5205 
32l2 
32lZ 
32l4 
a 4  
32l4 

nm 

aim 

nm 

ai95 

3105 

0D.m 
ma 

ma 
ma 
ma 
ma 
ma 
ma 
sma 
m.e1 
ma 
sm.81 
ma 
me1 
smer 
m e r  
mer 
-.e1 
ao.81 
po.81 
ao.81 
m.e1 
ao.61 
rn.81 
=.e1 
rn.81 

ma 

1m.m 
1m.m 
1m.m 
1m.m 
rmm 
w.a 
w.a 
az.18 
237.- 
P7.B 
97.m 
m.m 
n7.m 
n7.m 
n?.m 
n7.m 
n7.m 
aae17 
m 1 7  
m.W 
m.05 
=.a5 
=.a 
m.05 
m.05 
m.05 
m.05 
im.s? 
(m.o.111 
270.92 
270.92 
270.92 

m.0 
m.Cd 
m.Cd 
W.W 
M . W  
m m  
W.W 
W . W  
m.W 
W.W 
W.W 
W . W  
W.W 
m.08 
m.W 
W . W  
W.W 

W.W 
W . W  
W.W 
W.M 
W.W 
m.00 
W.00 
W . W  
W . W  
44218 
44218 
44218 
44218 
44218 
731.14 
751.14 
815.87 

orn 

m . m  

m.n 

501.21 
xun 
oLn 
oLn 
m.n 
xun 
xun 
a.87 
a . W  
520.47 
5.2047 
520.47 
m 4 7  
520.41 
m 4 7  
520.47 
m . 4 7  

424.m 
842.81 
842.81 
842.81 

424.m 

47.41% 
41.4?% 
0.41% 
47.41% 
47.41% 
47.432 
0.41% 
47.41% 
47.41% 
47.41% 
47.41% 
47,412 
47.41% 
41.41% 
47.41% 
47.41% 
47.41% 
47.41% 
47.41% 
47.41% 
47.41% 
47.41% 
41.41% 
47.41% 
47.41% 
47.41% 
47.41% 
3 8 , s  
SJOC 
38.s 
a 8 . s  
38.R) 
P.om 
a.oa 
37.04% 
m.48% 
a).- 
a).- 

a).- 

ea.- 
m.4m 

m.ur 
a- 
m.O.M 
am 
a 4 n  
5381% 
5381% 
53mu 

5381% 
S.81% 

S.81% 
w.1- 
0.16% 
4216% 
4216% 
4216% 

smn 

slau 

Da 
Da - 
$319 
1310 
$434 
$434 
$434 
$434 
15La 
ran 
s434 
fo, 
$310 
$310 
$310 
1319 
1319 
1319 
1319 
53m 
1319 
1319 
$383 
1319 
Da 
sed 
$590 
sso 
%?a8 
sso 
mw 
m 7  
1907 
uo7 
ms 
ms 
ms 
ms 
ms 
s27a 
s27a 
1907 
1907 
ms 
ms 
ms 
ms 
ms 
s342 
s342 
$278 
S278 

s428 
$342 
1342 
$342 
$342 

$ne 

1184 
ne4 
$184 
1151 
$161 
nu, 
nu, 
nu, 
nu, 
S275 
W M  
nos 
nos 
$151 
$151 
$151 
$184 
$184 
$184 
$184 
$184 
$184 
$184 
$184 
$184 
$184 
$328 
$144 
$144 
$144 
$144 
$144 
S1M 
SlOl 
$114 
$187 
1187 
$187 
$187 
SI87 
$187 
1187 
wm 
sim 
$145 
1145 
1149 

1149 
SI84 
1184 
$140 
$149 
$149 
SlBn 
1134 
$144 
$144 
$144 

$149 



1 
2 
3 
4 
5 
8 
7 
8 
0 
10 
11 
12 
13 
14 
15 
18 
17 
18 
10 
20 
21 
22 
?3 
24 
25 
x 
n 
m 
29 
30 
31 
32 
33 
34 
55 

37 

59 
40 
41 
42 
43 
U 
4s 
4a 
47 
40 
19 
50 
51 
52 
53 
54 
55 
50 
57 
y1 

59 

m 

m 

m 
m 
1211 
m 
m 
95 
sz5 
m 
m 
324 
324 
324 
324 
324 
324 

yo 
340 
yo 
321 
323 
325 
325 
940 
325 
325 
325 
325 
325 
95 
325 
yo 
940 
yo 
yo 
340 
yo 
52(1 

325 
u5 
1211 
1211 
326 
528 
m 
327 
529 
529 
sm 
327 
327 

327 
327 

528 
528 
327 
327 

rn 

am 

8 
7 
4 
8 
e 
11 
12 
10 
11 
1 
2 
3 
4 
5 
8 
30 
31 
32 
u 
10 
11 
13 
8 
29 
1 
2 
3 
4 
5 
(I 

7 
23 
24 
25 
x 
n 
m 
3 
0 
10 
1 
2 
30 
31 
32 
15 
11 
12 
1s 
1 
2 
3 
4 
5 
37 

Jo 
8 
7 

m 

ylm 

Mwo 

7 n m  

7Rwo 

mew 

m4 
a 4  
m 4  
m5 
m5 
m5 
m5 
ag 
Pg 
3241 
9 4 1  
3241 
3241 
3241 
3241 
3241 
3241 
3241 
3241 
3248 
3248 
324a 
F252 
32s 
oy 
oy 
oy 
oy 
oy 
oy 
oy 
oy 
oy 
3254 
oy 
oy 
3.m 
12111 
31112 
31112 
31112 
szm 
971 
3271 
3271 
3274 
3274 
3274 
3274 
3275 
3275 
3275 
3275 
3275 
3275 
3275 
3275 
3278 
3278 

m e 2  
2m92 
m 0 2  
-62 
-62 
mu2 
a 6 2  
am 
am 

921.74 
921.74 
m . 7 4  
921.74 
m . 7 4  
921.74 
021.74 
m . 7 4  
m . 7 4  
921.74 
m.62 
m.62 
m.62 
raw 
50989 
200.75 
m . 7 5  
200.75 
200.75 
200.75 
200.75 
200.75 
200.75 
200.75 
200.75 
200.75 
200.75 
200.75 
1ii.m 
275,s  

275,s  

n1.a 
n1.a 

m.50 

rn.% 
271.24 

m.84 
m.84 
m.84 
m84 
m . 1 3  
m . 1 3  
m.13 
301.13 
301.13 
301.13 
301.13 
301.13 
228.76 
228.78 

04281 
w2.m 
E4281 
1.mm 
1 , m m  
imam 
imam 
o m  
o.m 

2,8?8.04 
2 . m . M  
2 m . M  
2 m . M  
2m.04 
2 . m . M  
2.IRoM 
2 . m . M  
2.878.04 
2.878.M 
1,m.m 
1.m.m 
1.rn.O 
1211.m 
971.22 
m . 7 1  
m . 7 1  
m . 7 1  
a . 7 1  
Lm.71 
621.71 
m . 7 1  
621.71 
(m.71 
a . 7 1  
Lm.71 
(m.71 
621.71 
m.74 
m.u 
m.33 
m.33 
m.33 

zss.62 
m.02 

m.a 

m . m  
m . m  
m . m  
m . m  
m.44 
m.4a 
w.46 
m.4 
m.46 
m.48 
w.48 
m.n 
m.n 
297.77 

4181) 
4-81) 
aim 
0901 
nDoI 
nom 
nDoI 
O.OOU 
0.m 
32.022 
9.022 
0.m 
am 
32022 
3202s 
32022 
Pm 
32022 
32022 
XLDoI 
am 
m.Om 
50.m 
51.e 
52201 
32201 
32201 
52201 
32201 
32201 
52201 
32.201 
32% 
32201 
32201 
32% 
52291 
n.cac 
41.11% 
41.11% 
41.11% 
41.11% 
imm 
1m.m 
mm 
1m.m 
im.m 
im.m 
im.m 
81.51% 
81.51U 
m.51x 
81.51% 
81.51U 
81.51% 
81.51U 
81.51U 
18.82x 
7 e . m  

$242 
Io 
u42 

s1.m 
s1.m 
s w r  
si.ni 
$762 
W 

$951 
$951 
1851 
1951 
1851 
fosl 
1951 
1851 
1851 
$951 

$1.211 
$0 
SO 
SedB 
nm 
$207 
$207 
nm 
$207 

$237 
M2a 

$247 
$207 

$207 
$207 
$342 
SedB 
SedB 
SedB 
$ea8 
805 
raa 
raa 
ran 
M 
ran 
Ism 
s%28 
us3 
us3 
sm 

tm 
$393 
$428 

$355 

1207 

$207 

$207 

sm 

tm 

$144 
W 
$144 
19) 
SSm 
19) 
19) 
W 
W 
190( 
UDI 
190( 
Iyy 
Fuy 
uo1 
ISOI 
+904 
uo1 
S Y Y  
$?a3 

SO 
SO 
$385 
$107 
$67 
M 
M 
M 
M 
M 

$67 
M 
M 
M 
MI 
M 
$129 
m 
m 
si= 
m 
raa 
rao 
raa 
Ism 

ran 
Ism 
pyo 
$271 

stm 

um 

m i  
snr 
1271 
$271 
1271 
1919 
sm 
1254 



1 
2 
3 
4 
5 
8 
7 
8 
9 
10 
11 
12 
13 
14 
15 
18 
17 
18 
19 
20 
21 
22 
23 
24 
25 
28 
27 
28 
m 

mm 
mm 
mm 
mm 
mm 
mm 
mm 
ma3 
mm 
mm 
mm 
mas 
mm 
mm 
mm 
mm 
mm 
mm 
mm 
mm 
mm 
mm 
mm 
mm 
mm 
mm 
mm 
mm 

31 
32 
%? 
34 
35 
35 
37 
35 
99 
40 
41 
4 l  
43 
U 
4s 
48 
47 
48 
lD 
50 
51 
52 
53 

55 
58 
57 
58 
59 

n 

m 
327 
328 
328 
328 
328 
328 
328 

328 
328 

330 
uo 
uo 
328 

328 
328 

328 

328 

328 
328 
328 
328 
328 
329 
320 
329 
328 
328 
328 
328 
328 
uo 
390 
338 
uo 
328 

8 
0 
s3 
34 
35 
38 
a0 
n 
n 
P 
11 
12 
13 
14 
a0 
n 
n 
23 
24 
1 
2 
3 
4 
5 
6 
7 
25 
28 

8 
0 
10 
25 
28 

n 

27 
28 
m 
15 
18 
17 
15 
16 
17 
18 
19 
18 
17 
18 
10 
P 
23 
24 
18 
19 
20 
4 
5 
6 
7 

2211.78 
m . 7 0  
2211.78 
2211.78 
m . 7 0  
m . 7 3  
147.10 
147.63 
147.10 
147.63 
242.85 
24285 
24285 
24285 
24285 
24285 
24285 
24285 
242.85 
307.48 
m.48 
307.48 
yI1.48 
m.48 
W.48 
yI7.48 
M.48 
307.48 
307.48 
o.m 
o.m 
o.m 

148.87 
148.67 

148.67 
148.81 
148.61 
148.81 
148.87 
24.51 
m . 5 1  
m.51 
m . 5 1  
m.51 
m.51 
m . 5 1  
m.51 
m . 5 1  
147.63 
147.10 
141.63 
147.63 
147.63 
147.83 
141.M 
358.12 
358.12 
368.12 

148.67 

207.77 
m.n 
m.n 
97.77 
m.n 
m.n 
100.10 
190.18 
190.18 
190.18 
905.74 
905.74 
905.74 
905.74 
905.74 
905.74 
905.74 
905.74 
905.74 
37906 
379.06 

3n.m 
370.06 

3m.m 
3n.m 
310.08 
379.08 

3n.m 

379.06 

2.00 
2.00 
2.00 

201.01 

201.01 

201.01 
201.01 

m m  

m$.oi 

mi.oi 

2oi.oi 
m . m  
mar 
mar 
m m  
m . m  
m m  
m . m  
mar 
mar 
190.18 
100.18 
190.10 
190.18 
190.16 
lW.1B 
137.73 
362.27 
982.27 
362.27 

m . m  

m . m  
7 a w  
m . w  

n.m 
n.m 
n.m 
n.m 

n.ur 
79.4% 
n.m 

79.43% 
7o.m 

70434 

7 e . m  

7 e . m  

79.43% 

70.43% 

79.4% 

81.11% 
81.11% 
81.11% 
81.11% 
81.11% 
81.11% 

81.11% 
81.11% 
81.11% 
0.m 
0.m 
0.m 

73.w 
7 3 . w  
7 3 . m  
73- 
73.(xpL 
73.- 
73- 

01.11% 

n.w 

1 m . m  
1 m . m  
imm 
1 m . m  
1 m . m  
1 m . m  
1 m . m  
1m.m 
1m.m 
n.m 
n.m 
n.m 
n.m 
n . a %  
n.es 
1m.m 
OLlm 
98.m 
OB.&% 

1 7 u  
VU 
Sam 
S7U 
VU 
lsss 
UM 
wo 
UM 
s4m 
52m 
1287 
1287 
sm7 
sm7 
sm7 
5287 
1287 
sm7 
120 
1288 
I?L18 
$207 
$267 
sm7 
$287 
m 7  
$287 
T)o 

mo 
mo 
mo 
ass 
ass 
s9La 
ass 
19La 
%?a3 
ass 
$363 
1271 
$271 
1271 
1271 
1271 
1271 

$271 
$271 

s 1 . m  
s1.m 
s1.m 
11,098 
11.m 
s1.m 
1920 
1920 

1920 

s n i  

ssm 

Ss72 
Ss72 
s4m 
$572 
M 
SZa 

$373 
$373 

sm 
S p o  
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The three notable modifications that were made to the Pine Ridge hydraulic model to achieve calibration 
were: . The allocation of the customer demsnds based on the actual customer usages; 

The input of nodal elevations so that the model can compute nodal pressures to be 
wmpared to the field data gathered pressures; 
The adjustment of the C factor (pipe roughness cuefficbnt) to correlate the modeled 
pressures to the field gathered pressures. 

. 

. 
The calibrated model has customer demands allocated based on actual customer usage data for the study 
period of September 1994 through August 1995. We totaled the 12 months of customer usage on a lot by 
lot basis and divided by the number of days in the study period for which the customer received a bill (thus, 
customers that connected during the study period may have had less than 365 days) to anive at an average 
daily usage for that twelve month study period. We then divided this average daily usage by 1440 minutes 
in a day to obtain the annual average daily demand in gallons per minute on an individual customer basis. 
The average for Pine Ridge customer was 0.32 gallons per minute. 
We computed the ratio of gallons sold on an annual average daily demand basis to the maximum day gallons 
pumped for the analysis period to be 3.0 to 1. Thus, the calculated maximum day usage per customer is 0.32 
X 3.0 = 0.96 gallons per minute, which is greater than the 0.9 gallons per minute per customer demand that 
was utilized in the original model presented in the MFRs. In the calibrated model, the customer demands 
are more precisely allocated than in the original model where the 0.9 gallons per minute per customer was 
distributed evenly across the system. Now the demands range from 0 gallons per minute to 2.52 gallons per 
minute per customer. As presented in the MFRs, all connected customers are assigned to a node. Then 
all the customers assignad to each node are totaled and the current demand cm an annual average daily 
demand basis is inputted into Cybemet. The build out demand per node is determined by calculating the 
average current customer demand per node based on the number of connected customers in that nodal area. 
Then, the average for that nodal area is multiplied by the total number of lots in that nodal area. For nodes 
that do not have any cumnt customers, the current demand is zero and the buildout demand is computed 
as the average use per customer, 0.32 gallons per minute, times the total number of lots in that nodal area. 

The calibrated model has the nodal elevations at each of the approximately 1,OOO nodes in the Pine Rage 
model. These elevations are necessary for the model to compute pressures at each node. The model output 
pressures are necessary in order to compare the field gathered pressure data to the modeled pressures in 
order to perform the calibration ettort. The elevations were developed by obtaining the United states 
Geological Survey (USGS) topographical map in digital form. Then we utilized digital terrain modeling 
software to develop a three dimensional surforaca and overlayed it on the Pine R i i e  automated map. The 
model nodes were then projected to the surface and the nodal elevation determined and exported to a file 
with nodal numbers. Then the nodal elevation were electronically inputted into the Cybemet model. A field 
survey was performed for the nineteen nodal points in the network that field data was gathered. The nodal 
elevations generated from the surface created from the USGS map had good correlation (4- 2 feet) to the 
field survey data thus confirming the accuracy of the elevation information inputted into the model. The 
effects of the elevations on the flows in the pipes is minimal. The used and useful analysis is simply the ratio 
of the modeled flows in each modeled pipe at current and buildout conditions. 

The change in the C Factor was determined by the field calibration efforts of Jones Edmunds and Associates 
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and SSU. We gathered field data under certain customer demand criteria plus fire flow conditions with a 
known input into the distribution network. We isolated two of the wells from the distribution and recorded data 
at the one input to distribution through at least two cydes of the well turning on and off to determine the 
approximate usage of the customers during the time of the fire Row test that immediately followed. Most d 
the testing was done during the middle of the day when demands were at or below annual average daily 
demands as described above. We experienced demands of between 140 gallons per minute and 280 gallons 
per minute as indicated by the 'System Demand on the data sheets included in Attachment 2 to the Steady 
State Model Calibration of Pine Ridge Water Distribution Network report attached to Mr Edmunds rebuttel 
testimony as Exhibit RCE-1. Based on the number of active comcted customers at the time of testing, the 
approximate 260 gallons per minute demand was approximately the annual average daily demand. As part 
of the field calibration efforts, data loggers were placed at all three wells to continuously log Row data to better 
understand the fluctuations in customer demands. Based upon the data logger results, the peak hour 
demands occur between 2 AM and 6 AM thus indicating the peak demands to be the result of imgaton. Thus 
during the times of the day of field flow testing, peaking type demands were not being experienced. 

After the background demand was determined, then a fire hydrant was opened in order to stress the 
distribution network by increasing the flow and velocity through the pipes. While the hydrant was flowing at 
between 300 and 400 gallons per minute as recorded on the propeller type hydrant flow meter, we recorded 
pressures at specific times at a hydrant downstream of the one being flowed Le. residual pressure hydrant) 
and at ten other locations through out the distribution network. In addition, at the specified times during the 
fire flow test, data was recorded at the Well Number 4 which was the only production well feeding the 
network. The data recorded at Well 4 was the totalizer reading of the flow meter, the pressure at the well 
and the water level in the hydropneumatic tank. 

Once the field data was gathered, the customer annual average daily demand was adjusted using a global 
demand factor of between 0.54 and 1.07 to obtain approximately the demand that was experienced prior to 
the test being performed. Then the C Factor was adjusted globally in the model to obtain within 4- 5 pounds 
per square inch of the pressures being recorded in the field. There were four fire flow tesk performed on 
the western side of the network and one fire flow test performed on the eastern side of the network. In order 
to obtain the field recorded pressures on the westem side, the C Factor had to be lowered to between 80 
and 90 which is not reasonable based on the material of the pipe at Pine Ridge being all PVC and that the 
water quality does not tend to be scale forming which would result in C Factors in this 80 to 90 range. The 
calibration on the eastern side came very close using a C factor of 145 which would be more reasonable. 
After many model runs and several field investigations, it was determined that there was air in the lines on 
the western side that was causing the field recorded pressures to be lower than modeled pressures. As 
indicated above, it is believed that if the air was removed from the lines on the western side, that the field 
data would more closely track the modeled pressures. Efforts were made to remove some of the air. The 
tests performed subsequent to the purging of a section of pipe confirmed that if more purging of air would 
occur, then the modeled and the field data would converge and thus the modeled results would be accurate. 
The efforts to purge the air manually have proved to be time consuming. Thus, it has been determined that 
air relief valves will need to be installed in the distribution network to relieve the air before more field data is 
gathered. 

We have utilized the calibrated model to calculate the flows in the individual pipes in the hydraulic analysis 
at both current and buildout conditions. The demand utilized was the maximum day demand determined by 
multiplying the annual average demands described above by 3.0 to obtain the maximum day demands in 
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each nodal area. Then the model was run each time with a 500 aallons D8r minute fire flow at each fire 
hydrant. The output flow data on a pipe by pipe basis was then corn&d into a data base and the maximum 
flow in each pipe determined under the various fire flow events. This same analysis was then performed 
using the buildout customer demands. All the lots served were then assigned to pipes in the network as 
indcated in Column 7 of pages 7 through 71 of Exhibit - CMB-1. Then the ratio of the flow in the pipe at 
current conditions to Row in the pipe at buildout conditions was determined on a lot by lot basis. This resutted 
in the used and useful analysis percentage for the indi iual  lots as i n d i i  in Column 10, pages 7 thmgh 
71 of Exhibit - CM6-1. Then the original instelled cost of that particular pipe on a lot by lot basis was 
multiplied by the used and useful percentage to deternine the used and useful investment on a lot by bt 
basis as indicated in Column 12, pages 7 through 71 of Exhibit - CMB-1. Then the used and useful 
investment was totaled for all the lots (see Column 12, page 71 of ExhM - CMB-1) and divided by the 
total investment in the modeled pipes and a composite used and useful percentage was determined. With 
the exception of using the calibrated model, this used and useful analysis process is the same as described 
and presented in the MFRs. Pages 1 through 6 of Exhibit - CMB-1 indicates the comparison of the data 
presented in the MFRs for Pine Ridge to the results with the calibrated model. The difference between ttbe 
two is only $51,268 for the 1994 period or 2.4% of the modeled used and useful investment. With the 
projected investment in 1995 and 1996 in distribution mains and the one year margin reserve period, the used 
and useful investment increased to 1WA as was presented in the MFRs. Thus, the efforts to calibrate the 
Pine Ridge model have had little effect on the used and useful analysis. 

The differences in the used and useful analysis between the MFRs and the calibrated model are minimal 
because the results of the calibration are primarily a redistribution of the demand and the adjustment of the 
C Factor which have a similar effect on both the numerator and denominator in the analysis. Thus on an 
individual pipe basis, the used and useful may change Le. The ratio between the current and buildout fbws) 
but when these differences are averaged out over the 1,OOO or more pipes that are in these models, the 
difference is minimal. 

As indicated in the response to FPSC Interrogatory 7, SSU has utilized these models to plan and design 
capital improvements at these four plants. It is SSU’s intent to develop and maintain hydraulic models for 
all the SSU plants on a priority basis. As Mr. Edmunds indicates. hydraulic modeling is the best possible way 
to predict the function of the distribution network and the effects of capacity improvements at the production 
facilities on the existing and future customers of SSU. These models will enable SSU to continue to spend 
limited capital investment in the most cost effective manner to serve its customers. 


