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P R O C E E D I N G S  

CHAIRMAN CARTER: We'll go back on the record. And I 

think the last time that we left here, we were taking the last 

train to Clarksville. 

COMMISSIONER SKOP: I think it was Memphis. 

CHAIRMAN CARTER: That shows you about how old I am. 

Was it to Memphis? 

COMMISSIONER SKOP: Yes. 

CHAIRMAN CARTER: Okay. I think, Mr. Friedman - -  Mr. 

Hoffman, we finished with you, right, with your witnesses? 

MR. HOFFMAN: Yes. 

CHAIRMAN CARTER: Well, not with you personally, but 

(laughter) - -  

MR. HOFFMAN: That remains to be seen, I guess. 

CHAIRMAN CARTER: I'm working on the dialogue. Give 

me a week or so to get back in the saddle there. 

MR. HOFFMAN: Mr. Chairman, I do have one preliminary 

matter. I think Mr. Seidman is up next. 

With respect to Mr. Woodcock's rebuttal, I think that 

ive can, unless the Commissioners have questions, stipulate his 

rebuttal into the record. 

CHAIRMAN CARTER: Oh, that sounds refreshing. 

Mr. Friedman, are you cool with that, too? 

MR. FRIEDMAN: I'm cool with that. 

CHAIRMAN CARTER: All right. Mr. Reilly, let's hear 

FLORIDA PUBLIC SERVICE COMMISSION 
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from you on that. 

MR. REILLY: It catches me slightly by surprise. 

CHAIRMAN CARTER: You beat them down. 

MR. REILLY: Well, I mean, he can certainly decide 

whether he wants to ask cross-examination questions, so there 

is nothing I have to comment on that. I guess we would yield 

to staff. 

MS. GERVASI: We don't have questions on rebuttal, 

either. 

CHAIRMAN CARTER: Well, see, I was right from the 

very beginning. 

MR. REILLY: I thank the parties. 

CHAIRMAN CARTER: So Mr. Woodcock can still go home, 

zan't he? 

MR. REILLY: No, he needs to sit here and help me. 

{e's not excused. 

CHAIRMAN CARTER: I was trying to help you out, you 

mow. You are welcome to stay. Okay. 

MR. JAEGER: Chairman Carter, just before we broke, I 

;hink Commissioner Argenziano had a question about Rule 62. 

CHAIRMAN CARTER: One second. We will get back to 

:hat in a minute. Let's kind of take care of the preliminary 

iatters. 

Ms. Gervasi, is there anything that we need to do on 

.his, since the parties are in agreement on the stipulation? 

FLORIDA PUBLIC SERVICE COMMISSION 
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MS. GERVASI: No, sir, other than to have his 

Rebuttal Testimony offered up into the record as though read at 

the appropriate time, which I'm sure Mr. Reilly will do. 

CHAIRMAN CARTER: Okay. That will be - -  

MR. REILLY: I'll be happy to do it now, whatever 

your pleasure. 

MS. GERVASI: Probably for the record to read 

iorrectly, we ought to wait on that. 

CHAIRMAN CARTER: Let's kind of give Mr. Reilly a 

leads up when we get to that point, all right? 

MS. GERVASI: Yes, sir. 

CHAIRMAN CARTER: Okay. Mr. Jaeger. 

MR. JAEGER: Yes. Rule 6 2 - 5 5 5 . 3 4 8 ,  titled Planning 

ior Expansion of Public Water System Source Treatment or 

;torage Facilities. That was effective August 28th, 2 0 0 3 .  

'here has been no changes since then. I checked - -  well, the 

;taff helped me check the Florida Administrative Code, there is 

iothing in the works for amending it. I also called my DEP 

iources, and they said there is nothing in the works for 

.mending this rule. 

CHAIRMAN CARTER: Commissioner Argenziano. 

COMMISSIONER ARGENZIANO: Thank you, because I wasn't 

ure if it was that rule. I know something stuck out about 

hat, and I don't know if we are - -  just finding that out makes 

e feel more comfortable. I appreciate that. Thank you. 

FLORIDA PUBLIC SERVICE COMMISSION 
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CHAIRMAN CARTER: Thank you. I think, Mr. Friedman, 

you are up next. 

MR. FRIEDMAN: Thank you very much. Utilities, Inc. 

calls Frank Seidman. 

CHAIRMAN CARTER: Mr. Seidman, you are recognized. I 

know you have already been sworn. 

morning. 

I saw you in here this 

THE WITNESS: Yes, I have been sworn. 

FRANK SEIDMAN 

was called as a witness on behalf of Utilities, Inc., and 

having been duly sworn, testified as follows: 

DIRECT EXAMINATION 

BY MR. FRIEDMAN: 

Q Would you please state your name and business 

address? 

A Frank Seidman, Post Office Box 13427, Tallahassee, 

Florida. 

Q And, Mr. Seidman, did you prefile Direct Testimony in 

this docket on behalf of Utilities, Inc. consisting of 42 pages 

and five exhibits? 

A That's correct. 

Q And do you have any corrections to your testimony? 

A Yes, I have one correction. 

Q Could you point that out for us, please? 

A That would be on Page 21, Line 20. And in that line 

FLORIDA PUBLIC SERVICE COMMISSION 
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there is a Paren 5, it should read Paren 4. That is the only 

correction. 

Q And, Mr. Seidman, if I were to ask you the questions 

in your prefiled testimony with that one change, would your 

answers be the same? 

A Yes, they would. 

MR. FRIEDMAN: I would like to ask that Mr. Seidman's 

prefiled testimony be submitted into the record as those read. 

CHAIRMAN CARTER: The prefiled testimony will be 

entered into the record as though read. 

MR. FRIEDMAN: And, for the record, Mr. Seidman's 

exhibits have been designated by the staff on Exhibit 1 as 8, 

9, 10, 11, and 12. And we will offer those at the appropriate 

time. 

FLORIDA PUBLIC SERVICE COMMISSION 
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TESTIMONY OF FRANK SEIDMAN 

BEFORE THE FLORIDA PUBLIC SERVICE COMMISSION 

IN RE THE PROPOSED ADOPTION OF RULE 25-30.4325, 

F.A.C., WATER TREATMENT PLANT USED AND USEFUL 

CALCULATIONS 

DOCKET NO. 070183-WS 

Q. Please state your name and business address. 

A. My name is Frank Seidman. I am President of 

Management & Regulatory Consultants, Inc., 

consultants in the utility regulatory field. My 

business address is P.O. Box 13427, Tallahassee, 

FL 32317-3217. 

Q. On whose behalf are you appearing in this 

proceeding? 

A. I am appearing on behalf of Utilities, Inc., 

which owns and operates ten (10) subsidiaries in 

Florida to which this proposed rule will be 

applicable. 

Q. State briefly your educational background and 

professional experience. 

A. I hold a Bachelor of Science degree in Electrical 

Engineering from the University of Miami. I have 

1 
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also completed several graduate level courses in 

economics at Florida State University, including 

public utility economics. I am a Professional 

Engineer, registered to practice in the State of 

Florida. I have over 40 years experience in the 

field of utility regulation and in utility 

management and consulting. This experience 

includes nine years as a staff member of the 

Florida Public Service Commission, two years as a 

senior planning engineer for a Florida telephone 

company, four years as Manager of Rates and 

Research for a water and wastewater holding 

company that operated in six states, including 

Florida, and three years as Director of Technical 

Affairs for a national association of industrial 

users of electricity. I have either supervised or 

prepared rate cases, rate studies, and original 

cost studies or testified as a witness in utility 

matters in Florida and six other states. I have 

participated and/or appeared as a witness in many 

of this Commission's rulemaking proceedings with 

regard to water, wastewater and electric rules, 

as well as proceedings before the Florida 

Division of Administrative Hearings. I have 

2 
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attached to my testimony a summary of proceedings 

in which I have taken part (Exhibit FS-1 - 1 .  

Q. What is the purpose of your testimony? 

A. The purpose of my testimony is to present the 

position of Utilities, Inc. with regard to the 

proposed rule and to provide information to the 

Commission to assist it in reaching its 

conclusions as to whether the rule should be 

adopted as proposed or should be modified. 

Q. What is the position of Utilities, Inc. with 

regard to the proposed rule? 

A. Utilities, Inc. supports the rule, as proposed. 

Although Utilities, Inc. does not necessarily 

agree with every part of the proposed rule, it 

supports it because it represents a compromise 

resulting from the concerted efforts of the 

Commission staff and interested parties, 

including the Office of Public Counsel, the 

Department of - Environmental Protection, the water 

management districts and the Florida Rural Water 

Association, which have provided input, written 

and verbal, in several workshops and through open 

correspondence. Utilities, Inc. also supports the 

3 
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rule as proposed because it basically codifies 

decisions of the Commission that have been 

developed and solidified during the course of 

many evidentiary hearings occurring over many 

years that have been heard by many sets of 

commissioners. 

Q.  If U t i l i t i e s ,  I n c .  s u p p o r t s  t h e  proposed r u l e ,  

why i s  i t  p r o v i d i n g  f u r t h e r  i n p u t ?  

A. Utilities, Inc. supports the whole rule as 

proposed. It believes that the sum of the sub- 

parts provide a workable whole rule. However, 

changing pieces of the rule may not have the same 

acceptable result. It is, therefore, important 

that input be provided to address specific 

alternate proposals that it believes may change 

the intended direction of the rule as currently 

proposed. In addition, if alternative proposals 

are found to be acceptable, Utilities, Inc. would 

like the opportunity to be able to support those. 

Q .  Be fo re  you t a k e  up any  specific c o n c e r n s ,  would 

you please p r o v i d e  t o  t h e  Commission s o m e  

background on t h e  u s e d  and  u s e f u l  c o n c e p t  which 

t h i s  proposed  r u l e s  a d d r e s s e s ?  

4 
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A. I would be glad to. The proposed rule addresses 

”used and useful calculations.” Before valid 

“calculation” methods can be developed, I believe 

it is helpful to have some background on the 

origin of the term used and useful. 

The term “used and useful” originates in 

regulatory law; more specifically, utility 

regulatory law. It is found in the regulatory 

statutes of many states, including Florida. But 

it is not necessarily found in the statutes 

regulating all of the utilities regulated by 

those states. For example, here in Florida, the 

term used and useful is found in the statutes 

regulating electric and gas utilities and water 

and wastewater utilities, but it is not found in 

the statutes regulating telecommunication 

utilities. 

The term “used and useful” is often modified in 

the law by the phrase “in the public service“ as 

it is in Florida, or by a phrase of similar 

wording. And it is sometimes followed by a 

requirement for prudent investment. Here in 

Florida, prudent investment is required to be 

considered in the regulation of electric and gas 

5 
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utilities. Prudent investment is not required to 

be considered in the regulation of water and 

wastewater utilities, although such consideration 

is not precluded. 

Q. Is there a d e f i n i t i o n  of used  and  u s e f u l  i n  t h e  

l a w ?  

A. No, there is not. Interestingly, a common thread 

amongst the regulatory statutes in all states of 

which I am aware, is that used and useful is 

never defined. The definition has been left up to 

the regulatory agencies and the courts. It is as 

if the legislators placed the term in the law not 

knowing how to define it, but assuming regulators 

would know it when they saw it. And, as pointed 

out in a 1983 Interdepartmental Commission 

Memorandum (Exhibit FS-2 - ) ,  there has been 

little help from the courts in interpreting what 

is used and useful. That memo could well have 

been written today. When I have read unofficial 

definitions of used and useful, it is usually in 

an economic or financial context, defining it as 

a concept used by regulators to determine whether 

an asset should be included in a utility’s rate 

base. It is this vagueness that has resulted in 

6 



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 

the calculation of used and useful being a 

contentious issue in water and wastewater 

regulation here in Florida for more than forty 

years and that, once again, brings us before the 

Commission to attempt to establish a rule to 

standardize the calculation of used and useful. 

Q. You indicated that we are \\once again“ before the 

Commission to consider a rule to standardize the 

calculation of used and useful. Would you please 

explain your remark? 

A. Yes. The Commission has been attempting to 

standardize the calculation of used and useful 

for many, many years. On an in-house policy 

basis, staff efforts date back to the 1970’s. 

Then in the early 1980’s, the Commission staff 

conducted workshops to discuss standardization of 

approaches to calculating used and useful. These 

workshops did not result in the development of 

rules. Then, again, in the late 1980’s and early 

199O’s, workshops were again held. The efforts in 

this case were intense, resulting in numerous 

drafts of rule language and finally a formal rule 

proposal in Docket No. 911082-WS, Order No. PSC- 

93-0455-NOR-WS, issued 3/24/93. This rulemaking 

7 
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proposal included many “cleanup” revisions to 

existing rules in addition to the proposal for a 

new used and useful rule. In the end, through 

Order No. 93-1663-FOF-WS, issued 11/15/93, the 

Commission adopted the cleanup portions of the 

rule proposal and withdrew the used and useful 

portion of rule proposal. The reason for the 

withdrawal, as best as I could determine, was the 

complexity of the proposal and the inability of 

the Commission to draw hard and fast conclusions 

from the array of testimony presented. 

Nevertheless, after another nine years 

(12/26/02), the Commission was able to approve a 

much simplified rule for the calculation of used 

and useful for wastewater treatment plants. 

Q. Is used and useful an engineering concept? 

A. No it is not. I say this knowing full well that 

it is often thought of as being one and has even 

been considered to be one by this Commission. As 

I have previously stated, used and useful is a 

utility regulatory concept. 

Q. Why do you say that used and useful is not an 

engineering concept? 

8 
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A. I say that because, to my knowledge, used and 

useful is not taught in any engineering 

curriculum, it is not addressed in any 

engineering text, it does not appear in any 

engineering reference or manual and it is not a 

consideration in engineering design. 

Q. If used and useful is not an engineering concept, 

should the Commission give great weight to 

engineering principles in developing rules for 

calculating used and useful? 

A. Most definitely. It is because used and useful is 

not an engineering concept that great weight must 

be given to engineering principles, especially 

design principles. Otherwise, interpretations of 

used and useful will be made in a vacuum, without 

any way to link the reality of before-the-fact 

water plant design considerations to after-the- 

fact regulatory analysis of what should be 

included in rate base. 

Q. Is there precedent for this Commission to 

consider engineering design principles in 

determining how to calculate used and useful? 

9 
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A. Yes. As far back as 1973 ,  the Commission 

engineering staff has given great weight to 

engineering design principles. In a 1 9 7 3  

memorandum addressing the used and useful concept 

(Exhibit FS-3 - ) ,  the then Chief Engineer of 

the Commission’s Water and Sewer Department 

concluded: 

My main recommendation is to assure that 

each system evaluated for used and useful 

content be done so in a fair and equitable 

manner. F u l l  consideration should be given 

to the design criteria and the 

reasonableness of same. Using 

considerations other than design criteria 

measured against customers served and their 

requirements will result in an arbitrary 

decision as to what is used and useful in 

the public service. (emphasis added) 

Then, in Order No. 7684 ,  issued 3 / 1 4 / 7 7  (Exhibit 

FS-4 - ) ,  in evaluating a Deltona Utilities rate 

application, the Commission offered a definition 

of the purpose of used and useful and the means 

for its determination. It identified a two step 

process. In the first step, the existence and 

10 
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cost of an asset is determined. In the second 

step, it is determined whether the asset is 

really used and useful. The Commission set out 

three criteria in the second step. First, the 

asset must be reasonably necessary to furnish 

adequate service during the course of the prudent 

operation of the utility. Second, any asset 

required to perform a function necessary to 

furnish service to the public is considered used 

and useful. And third, good engineering design 

will give a growing utility sufficient capacity 

over and above actual demand to act as a cushion 

over a reasonable period of time. (emphasis 

added) 

So, there is adequate precedent for engineering 

design to be given great weight. 

Q. Is there support in the water and wastewater 

regulatory statute supporting the consideration 

of engineering design? 

A. Yes. Chapter 367.111, Florida Statutes requires 

that the service provided shall be not less safe, 

less efficient or less sufficient than is 

11 
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consistent with the approved engineering design 

of the system. (emphasis added) 

COMMENTS ON SPECIFIC OPC RULE CHANGE RECOMMENDATIONS 

Q. 

A. 

Q. 

A. 

Q. 

Thank you for providing that background regarding 

the origination and interpretation of used and 

useful. Now please direct your attention to the 

testimony filed on behalf of the Office of Public 

Counsel (OPC). Have you read the testimony filed 

by Mr.Woodcock on behalf of OPC? 

Yes I have. 

Mr. Woodcock recommends amending proposed rule 

Section (1) (a) to include a reference in the 

definition of a water treatment system to exclude 

high service pumping, Do you have any problem 

with that? 

No. His recommendation to amend the language in 

proposed rule Section (1) (a) is acceptable. 

Mr. Woodcock also recommends amending proposed 

rule section (1) (b) to separate the definitions 

of storage and high service pumps. Do you have a 

comment on that change? 

12 
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A. 

Q. 

A. 

I do not feel it is necessary. For purposes of 

this rule, defining storage as including the 

associated high service pumps or defining them 

separately doesn't make any difference. I do not 

believe it interferes with evaluating the 

components separately, as Mr. Woodcock is 

proposing. 

As you have inferred, Mr. Woodcock also 

recommends that used and useful for storage and 

high service pumps be evaluated separately. Do 

you have a comment on that change? 

I certainly cannot argue that these system 

components, or for that matter any system 

components, should not be evaluated separately in 

certain circumstances. I have taken that position 

myself in some rate cases in which I have 

prepared used and useful evaluations. I can, 

however, argue against making separate component 

evaluations the rule rather than the exception as 

proposed by Mr. Woodcock. The rule as currently 

proposed by PSC Staff provides for a simple, 

straight forward default methodology of 

evaluating used and useful for two components - 

water treatment, as defined, and storage, as 

13 
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defined. It then allows the opportunity for 

alternatives calculations, which would include a 

component by component evaluation, as the 

secondary methodology. This approach is the 

culmination of evaluating used and useful for 

hundreds of systems over many years. As I 

indicated previously in my testimony, the rule as 

proposed is a compromise. The more complicated 

the rule, the more difficult to reach a 

compromise. This rule has to be workable not only 

for the Class A and B utilities that file their 

own cases, but for the Class C utilities for 

which PSC Staff will be preparing the cases. 

Remember, we are not designing water systems, we 

are making a determination of what costs are 

recoverable through rates. The designs for the 

systems being evaluated for used and useful have 

already been approved as meeting FDEP criteria 

and it is not necessary to reevaluate every 

component. For the exceptions, the proposed rule 

already provides that opportunity. 

Q. Mr. Woodcock next recommends amending proposed 

rule Section (1) (c) to separate the definitions 

of peak demand for water treatment systems with 

14 
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t h a t  change? 

A. Yes. If all Mr. Woodcock was doing was separating 

the definitions, I would argue that it was 

acceptable, but not necessary. But, he has done 

more than separate the definitions; he has 

changed the definition of peak demand for water 

treatment systems with storage to eliminate the 

need to cover fire flow demand. I cannot agree to 

that change. 

Q .  Why n o t ?  

A. The ability to provide for fire protection is one 

of the most important functions in providing 

water service. FDEP, in its written comments 

filed in this proceeding in August, 2006, 

recognized the importance of the ability of a 

water treatment system to replenish storage on a 

daily basis. FDEP observed: 

When calculating maximum day demand, a fire 

should not be considered an anomaly. Fires 

happen, and water systems often must be 

sized to provide fire protection. Even if a 

water system has sufficient fire storage, 

source and treatment facilities must be 
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capable of replenishing the fire storage on 

a daily basis so that fire storage is 

available on anv criven dav. Thus maximum 

day demand must include fire-flow demand 

(fire flow rate times fire flow duration. 

(emphasis added) 

This Commission, in the past, has also recognized 

the importance of including fire flow capacity in 

the water treatment system in addition to storage 

in being able to provide for fire flow demand. 

In Docket No. 890277-WS, regarding Palm Coast 

Utility Corporation, the Commission recognized 

'the real life situation with regard to fire. A 

forest fire that swept across Flagler County in 

1985 could have devastated the City of Palm Coast 

if the utility's storage fire fighting capability 

had not been supplemented by the capability of 

the treatment system in providing both fire flow 

demand and continuous service on an extended 

basis. As the Commission stated in Order No. 

22843 in Docket No. 890277-WS: 

Because we are uncomfortable speculating 

about the likelihood of a fire occurring on 

the day of maximum demand, we find that the 
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inclusion of fire demand of 2,000 gpm for 

five hours does not overstate the used and 

useful calculations for source of supply 

and treatment plant facilities. 

The ability of a water treatment system to not 

only replenish storage for fire flow demand, but 

to supplement it is of special concern today, as 

changes in our weather patterns have made Florida 

susceptible to more frequent and sustained forest 

fires that threaten an ever growing population. 

Based on these factors, fire flow demand should 

be included in evaluating used and useful at all 

levels of supply, treatment, storage and pumping. 

A Utility should not be penalized economically 

because it has the capacity to meet both customer 

demand and fire flow demand at all levels. 

Q. Mr. Woodcock has also recommended adding "if 

provided" to Paragraph l(c) of the proposed rule, 

regarding the inclusion of fire flow demand. Do 

you have any comment? 

A. My only comment is that the proposed paragraph 

already includes that limiting factor. The 
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proposed rule includes the language “where fire 

flow is provided . . . ”  That being the case, I see 
no reason to change the proposed language. 

Q. Next, Mr. Woodcock has recommended amending the 

definition of peak demand for storage in proposed 

rule section l(d) . Would you please comment on 
that recommendation? 

A. The major change recommended by Mr. Woodcock is 

to define the peak demand for storage as 25% of 

maximum day demand plus fire flow instead of 100% 

of maximum day demand plus fire flow. He believes 

that 100% of maximum day demand is excessive. I 

believe that his recommendation of 25% of maximum 

day plus fire flow is inadequate for purposes of 

determining used and useful. Mr. Woodcock states 

that his definition mirrors the concepts embodied 

in FDEP design standards. I do not agree. FDEP 

Rule 62-555.320 ( 1 9 )  (a) requires finished water 

storage to be at least 258 of maximum day demand 

and, as indicated, this is only for operational 

equalization. Mr. Woodcock’s recommendation 

results in the minimum FDEP design standard being 

used as a maximum for purposes of a utility 

recovering its costs. I do not believe that 
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disincentives that result in water systems being 

designed to meet only minimum standards mirrors 

the concepts embodied in FDEP design standards. 

In my opinion, Mr. Woodcock’s recommended 

definition also ignores the necessity for 

emergency storage. Emergency storage is in 

addition to fire storage and protects against 

such events as power outages, large main breaks, 

and unexpected shut downs or failures of the 

treatment plant or the water supply. The 

determination of the amount of emergency storage 

is a judgment call and design resources do not 

offer any estimates of the range of the amount. 

However, the “Recommended Standard for Water 

Works” does provide some guidance. That reference 

indicates that for a system not providing fire 

protection, the minimum storage capacity should 

be equal to average daily consumption. One could 

conclude that minimum storage for a system with 

fire flow demand, the minimum storage capacity 

would be at least the fire flow demand plus 

average daily demand. The range of maximum to 

average day demand ratios in the U . S .  typically 

ranges from 1.5 to 3.5. On that basis, one could 

set minimum storage capacity, other than fire 
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flow at about 508 of maximum day demand, with 25% 

being for equalization and 25% for emergency 

demand. Again, this is a minimum. I believe Mr. 

Woodcock's recommendation, therefore, is 

inadequate for purposes of calculating used and 

useful and the proposed rule recommendation of 

100% of maximum day demand, though higher than 

the minimum requirement is not unreasonable. 

Q. Mr. Woodcock has recommended a definition of high 

service pumping demand which he identifies as new 

section (1) (f) . Would you please comment on that 
recommendation? 

A. Yes. Mr. Woodcock's premise is that a separate 

evaluation of used and useful for high service 

pumps is necessary. Under that premise, a 

definition such as he proposes is also necessary. 

The rule as currently proposed evaluates storage 

and high service pumps together. As I previously 

indicated, I do not have a problem evaluating 

used and useful by components under certain 

conditions. Under the rule, as proposed, this is 

an option that is made available, but it is a 

secondary option. Should the Commission decide 

that a separate evaluation of used and useful for 
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high service pumps be a part of the rule, then 

Mr. Woodcock’s definition should be considered. 

My problem with his definition is the same I have 

with all of his definitions that rely on the 

wording of FDEP Rule 62-555, FAC., and his 

application, in general of that rule for purposes 

of calculating used and useful; i.e., that a rule 

that sets minimum requirements based on design 

demands is used to set the maximum level of the 

costs recoverable by a utility through rates. 

Q. Since your concern with Mr. Woodcock’s 

application of Chapter 62-555, Florida 

Administrative Code appears to be a recurring 

one, would you please explain further why you are 

concerned with its use for analysis of methods 

for calculating used and useful? 

A. The purpose of Chapter 62-555, F.A.C. is to set 

the permitting requirements for public water 

systems (see 62-550.102 ( 2 ) ,  F.A.C.) . The Chapter 
sets out standards for how a public water system 

shall be designed and constructed and requires 

that it be designed in accordance with sound 

engineering practice (see 62-555.320 and 

555.320(1), F.A.C.). If a system is designed and 
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constructed in accordance with Chapter 62-555, 

F.A.C., a permit is issued. Every operating 

public water system that has been issued a permit 

by FDEP is, by definition, designed and 

constructed in accordance with the requirements 

of Chapter 62-555, F.A.C. 

Mr. Woodcock, in developing many of his proposed 

rule change recommendations has taken the FDEP 

design criteria, which were minimum criteria 

based on design assumptions about the demands on 

the system being permitted, and applied them, 

after the fact, to actual demands on the system. 

Q .  What is wrong w i t h  t h a t ?  

A. Nothing, if all you are doing is evaluating when 

and what system upgrades may be needed in the 

future. In fact, that is what is done in 

preparing an FDEP required capacity analysis 

report or when applying for an FDEP expansion 

permit. But it does not work when trying to 

determine whether the cost of a system designed 

and permitted in accordance with FDEP 

requirements should be recoverable. 
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Q. Why is that? 

A. When a system is being designed, the engineer 

looks not at used and useful considerations, but 

rather at sound engineering practice. Using sound 

engineering practice, a system would not be 

designed minimally, but with the ability to meet 

historically anticipated demands at the time of 

the design. That design demand is what is 

referred to over and over again in the FDEP rule. 

Actual demand is not the same as design demand, 

nor would one necessarily expect it to be; 

otherwise there would be no ability built into 

the design to meet historically anticipated 

demand. When actual demand is substituted for 

design demand in a FDEP standard and then used to 

calculate used and useful, the result is almost 

always an inability of the utility to recover the 

full cost of the system it had designed in 

accordance with sound good engineering practice. 

Let me give you an example. 

The primary building block for estimating demand 

for a water system is per capita water 

consumption. Average daily water consumption in 

the United Stats and Florida is and has been for 
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some time, approximately 100 gpd per capita. 

Generally speaking that is the design capacity 

used for designing systems in Florida. It is a 

legitimate, accepted design amount, and a lesser 

amount might be subject to question in a permit 

application without substantiated explanation. 

For many of the utilities with which I have 

worked in Florida, the actual per capita 

consumption turns out to less than 100 gpd per 

capita. That’s not a particular problem 

operationally, but, if the actual rather the 

design demand is used in a used and useful 

calculation, it is a certainty that the utility 

will not receive full recovery of the costs 

associated with its water system that was 

designed based on sound engineering practice. In 

other words, if a system is designed based on 100 

gpd per capita, but actual demand is only 80 gpd 

per capita, the utility will not have the 

opportunity to recover 208 of the cost of its 

soundly engineered system. This is a fact not 

considered in Mr. Woodcock’s proposals. 
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Q. Is there a solution? 

A. The simplest solution would be to evaluate used 

and useful with due consideration to the design 

demands, as exemplified in the FDEP rules. In 

the alternative, a methodology such as presented 

in this proposed rule. 

For example, the inclusion of fire demand in the 

peak demand, for purposes of evaluating used and 

useful for the water treatment system, as 

proposed by PSC Staff, does two things. It allows 

the utility to recover costs it prudently 

incurred to meet design demand, even though 

actual demand may be less and it recognizes the 

practical benefit of of the water treatment 

system being able to not only replenish storage 

for demand, but supplement it. 

Q. Continuing on, Mr. Woodcock has recommended 

additional language be added to the definition of 

unaccounted for water which is found at section 

(1) (e)of the proposed rule. Would you please 

comment? 

A. Yes. Mr. Woodcock is recommending that language 

be added that requires that any water claimed as 

25 
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accounted for that was used for flushing, fire 

fighting, line breaks, etc. be fully documented. 

These uses are what are now identified in the 

MFRs as “other uses.” The proposal to require 

that unaccounted for water be “fully documented” 

is vague, in that it does not indicate the level 

of documentation required. The Utility is already 

responsible for supporting any schedule submitted 

in a rate filing (see PSC Rule 25-30.450, 

F.A.C.). There is no need for additional language 

in this rule. 

Q. Mr. Woodcock next recommendation concerns 

proposed rule section (2), which addresses 

prudence of investment and economies of scale. Do 

you have any comments? 

A. Yes. Mr. Woodcock indicates that prudence of 

investment is already an issue in rate cases, 

separate from used and useful and therefore it is 

not required in this rule. In my opinion, that is 

not correct. As I previously pointed out, the 

statute authorizing the regulation of water and 

wastewater utilities does not address prudent 

investment. It does not require its consideration 

nor does it preclude its consideration. 
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Therefore, I believe it is proper for the 

Commission to make its intent known in this rule. 

With regard to economies of scale, Mr. Woodcock 

is concerned that the current proposed language 

only mentions economies of scale, but gives no 

direction or insight about how to address it. His 

solution is to substitute his recommended 

paragraph which mentions economies of scale but 

gives no direction or insight about how to 

address it. As with the consideration of prudence 

of investment, I believe it is proper for the 

Commission to make its intent known in this rule. 

Q. Do you have any comments about Mr. Woodcock’s 

recommended substitute for proposed rule section 

(2)? 

A. Yes. Mr. Woodcock’s substitute language attempts 

to combine the language in currently proposed 

rule sections (2) and (3). Proposed rule section 

(2), as we have discussed, requires the 

consideration of prudence of investment and 

economies of scale, in addition to the 

calculations of used and useful for the various 

system components. Proposed rule section (3) 

provides that separate used and useful 
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calculations shall be made for the water 

treatment system and storage facilities, but 

allows alternative calculations to be made. 

By combining the language of these sections, Mr. 

Woodcock defines the consideration of prudence of 

investment and economies of scale as alternative 

used and useful calculations, thus limiting there 

consideration to only when alternative 

calculations are proposed. That is not the intent 

of the currently proposed language. The intent of 

the currently proposed language is to consider 

these factors regardless of the method of 

calculation. 

I do, however, agree that it would he helpful to 

add the other factors he has listed to the 

current proposed rule section (3). In other 

words, I am recommending that the current 

proposed rule section (2) be adopted as is and 

that the following sentence be added to current 

proposed rule section (3): Examples of factors 

that are appropriate for consideration in 

proposing an alternative calculation include, but 

are not limited to service area restrictions, 
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factors involving treatment capacity, well 

drawdown limitations and changes in flow due to 

conservation or a reduction in the number of 

customers. 

Q. Mr. Woodcock also recommends that the option to 

provide an alternative calculation should be made 

available to all parties, not just the utility. 

Would you please comment on that? 

A. Yes. I do not disagree with Mr. Woodcock’s 

intent. However, I do not believe it can be 

addressed in this rule, nor is there a need to. 

This proposed rule is a subpart of Part V - Rate 

Adjustment Changes of Chapter 25-30, F.A.C. It 

addresses the responsibilities and requirements 

of the utility filing for a rate adjustment. It 

does not address other parties. In other words, 

this proposed rule tells the utility what it is 

required to file. Other parties have every right 

to respond to the filing of the utility at the 

proper time and in the proper manner provided for 

in the law and in rules implementing the law. 

This rule is just not the right place to address 

this. 
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Q. Mr. Woodcock also recommends that proposed rule 

section ( 4 ) ,  which addresses circumstances in 

which a water treatment system would be 100% used 

and useful is not necessary, as it is covered 

under the alternative calculation factors. Do you 

agree? 

A. No. The circumstances listed under proposed rule 

section (4) are special circumstances which the 

Commission has previously addressed and found to 

be the basis for a finding of 100% used and 

useful. By setting them out separately, it 

eliminates the need to go through the used and 

useful calculations, saving both time and 

expense. The only change I would recommend to the 

proposed language would be to make applicable to 

storage as well as the treatment system. I 

believe this is consistent with its intent. 

Q. Mr. Woodcock recommends removing subsection (c) 

from proposed rule section ( 4 ) ,  which designates 

a water treatment system as 100% used and useful 

if it only has one well. Do you agree? 

A. No. Mr. Woodcock correctly states that although 

FDEP Rule 62-555.315, F.A.C. requires at least 

two wells, there are systems that do have only 
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one well and no interconnection to add security. 

Such cases should be rare because if FDEP picks 

up on this during an inspection, it will cite the 

utility. Mr. Woodcock’s concern is that the pump 

on that single well could be operating at 50% 

capacity because the system is not built out and 

yet be considered 100% used and useful under the 

proposed rule. This may well be true on a 

mathematical basis because the proposed formula 

for calculating capacity for a system without 

storage is based on the peak hour demand. But, 

the peak hour demand is an average of the 

instantaneous demands occurring during that hour 

and with only one well and pump, those 

instantaneous flows, some of which may be 

considerably higher than the peak hour rate of 

flow must still be met by that single pump. So, 

intuitively, with a single well, one should 

expect the pump rating to be more than required 

to meet hourly demand. And, although this may be 

a matter of semantics, the pump would not be 

operating at 508 of capacity. Its output would 

still be at 1008 of its gpm capacity even if it 

is not operating at 100% of its cumulative 

capacity over time. Again, we must focus on the 
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purpose of the used and useful evaluation. It is 

to determine what costs are legitimately 

recoverable through rates, not to simply arrive 

at a used and useful percentage. And it is not to 

give a signal to downsize a well pump in order to 

increase the used and useful percentage rather 

than to size it in accordance with sound 

engineering practice. In my opinion, the PSC 

Staff’s proposal that a system with a single well 

should be considered 100% used  and useful is 

reasonable and should be adopted. 

Q. Mr. Woodcock next recommends simplifying the 

definition of firm reliable capacity in proposed 

rule subsection (6). Do you agree? 

A. Yes. If the proposed additional language for rule 

section (3) providing examples of factors that 

are appropriate for consideration in proposing an 

alternative calculation is accepted, Mr. 

Woodcock’s simplified language for rule section 

(6) is acceptable. This recommendation is limited 

to the opening paragraph of proposed rule section 

(6) and not to subsections (a) and (b) . 
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Q. Mr. Woodcock takes issue with proposed rule 

section (6) (b) which sets out that the 

determination of firm reliable capacity for 

systems with storage be based on 12 hours of 

pumping. Would you please address this proposal? 

A. Selecting the period of time upon which the 

capacity of the water treatment systems is 

evaluated for purposes of calculating used and 

useful is one of the most important and difficult 

decisions to be made in developing these rules. 

Mr. Woodcock’s summation of the factors affecting 

this issue well illustrates their complexity. In 

designing a system, all of these different 

factors are considered and it doesn’t matter 

which period of time is used to express capacity, 

as long as the system provides adequate and 

sufficient service all the time. However, in 

adopting a rule for the purposes of calculating 

used and useful, the Commission is adopting a 

single default formula; one that best results in 

a determination of that portion of the cost of 

the system that can be recovered through rates. 

Mr. Woodcock recommends that pumping over a 24 

hour period should be the default period for 

expressing firm reliable capacity. PSC Staff 
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recommends that pumping over a 12 hour period 

should be the default period for expressing firm 

reliable capacity. The rules, as proposed, allow 

for consideration of an alternative calculation 

regardless of which time frame is chosen, 12 

hours, 24 hours or something in between. 

In making its decision, the arguments by Staff 

and OPC witness Woodcock should both be carefully 

considered. Mr. Woodcock points out that prudent 

and efficient design would seek to maximize the 

number of hours of pumping time. He also points 

out there are several good reasons why pumping 

time should be limited. On this basis he 

recommends that 24 hours be the default period 

and all of the other considerations be addressed 

in an alternative calculation. 

PSC staff, in testimony it has filed in recent 

rate cases, supports its recommendation of a 12 

hour time period with two observations. The first 

is that wells should have some down time to 

recharge the aquifer and it is environmentally 

responsible and prudent to rest a well for 12 

hours daily so that ground water can recharge. 
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The second observation is that 12 hours a day 

reflects the general usage pattern of customers 

(diurnal use patterns typically show most water 

use between 6AM and noon and 3PM to 9PM). 

For default formula purposes, I believe Staff 

makes a powerful argument. The argument for 

environmental responsibility is certainly true 

today and will be for the foreseeable future. It 

is a crucial consideration. The Staff argument 

regarding customer patterns has long been true. 

Again, we must l o o k  at what we are trying to 

accomplish. We are trying to adopt a rule that 

aids in determining that portions of a utility’s 

cost that is recoverable through rates. Staff’s 

recommendation recognizes that there are costs 

incurred for purposes other than delivering water 

and that is the cost of protecting the water 

supply. Mr. Woodcock’s recommendation makes 

protecting the water supply a secondary issue to 

be addressed with an alternate calculation that 

will require additional time and expense. 
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Q. 

A. 

Q. 

Between the two choices, it is my opinion that 

staff’s recommendation is the more responsible 

and prudent for a default definition. 

Mr. Woodcock next addresses the definition of 

peak hour demand in proposed rule section ( 7 )  

(a). His recommendation is that the peaking 

factor be set as a range of 1.5 to 2.0, rather 

than a firm 2 . 0 .  Do you agree? 

No. Using a range in a default formula opens the 

door to interpretation that is best handled under 

the alternate calculation provision already 

proposed. More importantly, the rules set o u t  

that peak hour demand is only used for systems 

with no storage. Systems with no storage are 

typically small systems for which storage is not 

an economic option. As Mr. Woodcock points out, 

the larger the system, the lower the peaking 

factor and the smaller the system, the higher the 

peaking factor. Since this definition will be 

used with smaller systems, 2.0 should remain the 

default peaking factor. 

Mr. Woodcock also recommends changes in proposed 

rule section (7) (a) 2. and also rule section (b) 
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2. These sections address using the average of 

the five highest days for identifying the peak 

day when the single peak day has an unusual 

occurrence. Would you please address this issue? 

A. The issue here is whether to use the highest five 

days in a 30 day period as proposed or the 

highest five days in the peak month as proposed 

by Mr. Woodcock. I am in agreement with Mr. 

Woodcock’s reasoning. Using the highest five days 

in the peak month is so much easier to calculate. 

I agree with his recommendation. 

I do, however, have another problem not related 

to Mr. Woodcock’s recommendation. And that is 

with the whole concept of using the average of 

the five highest days when the peak day of the 

year has an unusual occurrence. 

Q. Would you please explain? 

A. There has been no difference of opinion between 

parties that the basic demand to be considered in 

evaluating used and useful is the single maximum 

day demand. My problem is the big leap from a 

single day to the average of five days as a 

proxy. Averaging mitigates maximum demand. 
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Averaging five days mitigates it more than 

averaging 4 or 3 or 2 days. Any mitigation gets 

us away from the purpose of using the single 

maximum day and that is to recognize that is what 

the system must be able to serve. 

Why do we have to average at all when the 

simplest solution to just move on the next 

highest day which has no unusual occurrence? One 

may counter that the next highest day may also 

have had an unusual occurrence. But so what? 

There can not have been an unusual occurrence on 

every day of the year. It is my opinion that it 

better to choose the single highest day in which 

there has not been an unusual occurrence and 

leave it at that. I am, therefore recommending - 

that proposed rule sections 7 (a) 2. and 7 (b) 2. 

be eliminated and that the wording in sections 

7 (a) 1. and 7 (b) 1. be changed from "The single 

maximum day ( S M D )  in the test year unless there 

is an unusual occurrence ..." to "The single 

maximum day ( S M D )  in the test year in which there 

is no unusual occurrence ..." 

38 



1 

0 0 0 2 2 2  

Q. The next recommendation by Mr. Woodcock is to 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

eliminate proposed rule sections ( 7 )  (a) 3 .  and 

( 7 )  (b) 3. These sections provide an alternative 

means of estimating the peak day when flow data 

is not available. Do you agree? 

A. Yes. Not only for the reasons stated by Mr. 

Woodcock, but because I do not believe the 

proposed method of estimating is valid for all 

size and character of systems. 

Q. Mr. Woodcock next recommends a new section 

defining the demand and firm reliable capacity 

for high service pumps. Do you have any comment? 

A. My only comment is that I do not disagree with 

his definitions. Whether they should be a part of 

the rule depends on whether the Commission 

decides to adopt Mr. Woodcock's recommendation to 

evaluate each component separately. My position 

on that matter has been previously discussed. 

Q. Mr. Woodcock's final recommendation is to remove 

proposed rule sections 10 and 11. Do you agree? 

A. No, I do not agree. Both cover factors validly 

considered by Commission. And the Commission does 
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make used and useful adjustments to accounts 

other than plant. 

Q. Do you have any further comments? 

A. Yes. The greater portion of my testimony 

addresses the recommendations made by Mr. 

Woodcock on behalf of OPC. I have done that 

because I believe that OPC, being the sole 

protester of the proposed rule has the burden to 

show why the rule as proposed should not be 

adopted. For the reasons discussed in my 

testimony, I do not believe they carried the 

burden of showing why any significant changes to 

the rule should be made as they pertain to 

determining used and useful for the purpose of 

assessing what costs should be recovered through 

rates. 

Throughout my testimony I did identify some 

changes in which I concur with Mr. Woodcock as 

well as changes of my own. I have prepared 

Exhibit (FS-5 )  - ) which is a mark up of the 

proposed rule which identifies those portions of 

the proposed rule for which I recommend a change 

using the standard add and strike coding. 
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In concluding, I would like to reiterate that 

that I believe the rule as proposed is a good, 

not perfect, rule. It is acceptable with no 

significant changes. I would also like to ask 

the Commissioners, as you consider the 

information you have been provided by all 

parties, to keep in mind that the purpose of used 

and useful analysis is not to determine a used 

and useful percentage. The purpose is to 

determine what costs should be recovered through 

rates. Or, in another way, which assets are 

reasonably necessary to furnish adequate service 

and whether those assets perform a function which 

is a necessary step in furnishing service during 

the prudent operation of the utility. Determining 

a percentage is not the end result. It is an aid 

in reaching the end result. In my opinion, the 

changes recommended by OPC will not allow a 

utility to recover the cost of providing the 

facilities which make it possible to operate the 

system in a manner intended to assure customers 

get a continuously reliable level of service. 

They recognize specific capacities and demands as 

a base for measurement, but they do not 
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adequately recognize the operational and economic 

considerations of furnishing continuous and 

adequate service. They only recognize minimum, 

not adequate and sufficient requirements. 

Q. Does that conclude your testimony? 

A. Yes. 
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BY MR. FRIEDMAN: 

Q Mr. Seidman, would you briefly summarize your 

prefiled Direct Testimony? 

A Yes, thank you. My Direct Testimony presents the 

position of Utilities, Inc. and its Florida subsidiaries with 

regard to this rulemaking. And that basic position of 

Utilities, Inc. is that it supports the rule as proposed in its 

entirety, including the stipulations. It supports it even 

though it may not agree with every part of the rule, but it 

supports it because it represents a compromise resulting from 

the concerted efforts of the Commission staff and the 

interested parties. And, more importantly, it codifies 

decisions of this Commission that have been developed, 

solidified during the course of many evidentiary hearings, or 

occurring over many years before many sets of Commissioners. 

Our testimony consists of two parts. The first part 

lays out some background and history regarding the regulatory 

concept of used and useful, and the second part consists of 

comments on specific changes proposed by the Office of Public 

Counsel to the proposed rule. I have included this background 

and history for a couple of reasons. In general, I thought it 

was important for everyone to have an understanding of the 

roots of the concept in regulatory law, its uniqueness and also 

its vagueness. 

Although the purpose of used and useful is commonly 
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understood to be the means by which we determine which assets 

of the utility are going to be included in rate base, there is 

not a clue in any regulatory law as to how that should be 

accomplished. Specifically, with regard to regulation of water 

and wastewater utilities in Florida, I thought it was important 

to understand that this Commission has been examining, and 

testing, and reexamining, and proposing methods of calculating 

2nd standardizing the calculation of used and useful for over 

35 years. So there is an awful lot of history behind what is 

Deing presented to you today in the staff's proposal and it 

should not be taken lightly. This is not something that was 

just developed over a few weeks or even over the two years that 

dere devoted specifically to this rulemaking. These are not 

nastily conceived sets of rules, but they are rather well 

zhought out codifying conclusions of these many evidentiary 

iearings which are referred to and they have been subjected to 

lrguments for and against and to cross-examination and ruled on 

in other rate cases. 

With regard to the second part of my testimony 

vherein I comment on proposed changes of the proposed rule, I 

ielieve these comments that you have in hand speak for 

Lhemselves, and I'm not going to use up your time going over 

:hem. I'm just hopeful that they will be useful to you in 

:caching your final decisions. 

And I just want to conclude my summary by reiterating 
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that the purpose of used and useful analysis is not to 

determine a used and useful percentage, but rather to determine 

what assets are going to be included in rate base. Determining 

a percentage is a means to an end and not the end itself. The 

resulting rule should enable the utility the opportunity to 

recover the cost of providing the facilities which make it 

possible to operate a system in an economical manner, 

protective of the environment, and intended to assure that the 

customers get a continuously reliable level of service. 

Thank you. 

MR. FRIEDMAN: We would tender Mr. Seidman for 

cross-examination at this time. 

CHAIRMAN CARTER: Thank you. And, Mr. Reilly, you 

are recognized. 

CROSS EXAMINATION 

BY MR. REILLY: 

Q Good afternoon, Mr. Seidman. 

A Good afternoon. 

Q Could I have you refer to your testimony on Page 19, 

Lines 5 and 6. I believe on these lines it is your testimony 

that you state that Mr. Woodcock's peak demand for water 

storage ignores the necessity for emergency storage, is that 

correct? 

A That's correct. 

Q So for identical service areas, one served by a water 
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treatment plant with no storage and one served by a water 

treatment plant with storage, is there a differing standard for 

emergency volume in your judgment? 

A Would you repeat that? 

Q We have identical service areas, one served by a 

water treatment plant with no storage and one with storage. In 

your judgment would that create a differing standard for 

emergency volume considerations? 

A No, because the emergency volume is related to the 

storage. If there's no storage, there is obviously no 

omergency volume contained in a storage facility. 

Q So the customers without storage would not get the 

Denefit, obviously, of emergency storage. I mean, there is no 

?revision for emergency for such a system. 

A They are without the benefit of any storage. 

Q Are you aware of FDEP requirements to include design 

requirements for water treatment systems that provide for 

iontinued operation in emergency situations? 

A And what rule is that? 

Q I'm asking are you familiar with any FDEP rule that 

includes design requirements for water treatment systems that 

irovide for continued operation in emergency situations? 

A I'm not familiar with anything specific. I think the 

)vera11 design requirements of DEP through their Rule 

;2-555 covers basically all situations. 
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Q Would you say that the concept of firm reliable 

capacity which involves sizing a plant to meet demands in the 

event the largest capacity well is required to be out of 

service is an example of a requirement to cover an emergency? 

A Yes, it is. 

Q And is the firm reliable capacity concept embodied in 

the used and useful rule proposed by staff? 

A I'm sorry? 

Q Is firm reliable capacity, the concept of this 

smbodied in the used and useful rule proposed by staff? 

A If you are referring to the extent that leaving one 

uell out of service gives you some buffer, yes. 

Q Are you aware of the FDEP requirements regarding 

standby power generators to allow water treatment plants to 

lperate in the event of power outages? 

A Yes. 

Q So FDEP has several design requirements for water 

;reatment facilities to maintain service in the event of an 

:mergency, but does not require any emergency volume for system 

storage, isn't that correct? 

A I don't think it necessarily requires emergency 

storage, but I don't think that has anything to do with the 

!act that emergency storage is a consideration, and it is well 

iocumented in literature for the design of water treatment 

Ilants, water treatment systems. 
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Q But FDEP's effort to help address potential 

emergencies, it does require standby power, but it does not 

require quote, unquote, emergency storage, is that correct? 

Hoffnagle's testimony? 

A Yes, I have read it. 

Q Do you have it handy? 

A Yes. 

Q I would direct your attention to Page 2 of that 

testimony, Lines 13 through 19. 

A Okay. 

Q Do you agree with Mr. Hoffnagle's testimony regarding 

how FDEP rules relate to Florida Public Service Commission 

practices? Do you believe his statement is accurate, and do 

you agree with it? 

A If you are referring to the last sentence - -  

Q I think I'm referring to those Lines 13 through 19. 

DEP sets/establishes standards of practice and care for the 

industry to ensure water quality. 

A I agree with that. 

Q To those lines, okay? 

A I agree with that 

Q And that this responsibility remains - -  as to 
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quantity, remains with the state's water management districts? 

A Yes, I agree with that. I don't have any problem 

with his answer. 

Q Okay. And referring to the same testimony on Page 2 ,  

Lines 6 through 9, if I could have you just look at that? 

A Page 2 - -  

Q Same page, Lines 6 through 9. It starts Subparagraph 

.320, and this is speaking of the general purpose for FDEP Rule 

32-555.320. Do you likewise - -  

A Yes, that's fine. 

Q And you do agree with that testimony? 

A Sure. 

Q Okay. Thank you. Moving to another subject 

regarding that issue of 12 hours of well pumping. Would you 

say that a water treatment plant that is twice as big as what 

is needed to serve its customers base at build-out is prudently 

les igned? 

A A system that's twice as big as it needs to be at 

m i  Id- out ? 

Q Right; would be, in your judgment, prudently 

ies igned? 

A I think that depends on what the design criteria were 

it the time that it was designed. We are talking about design 

:onditions here, so at one time when the system was designed, 

:here were certain parameters that were used to determine the 
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size. Now, if it - -  okay, at build-out. If it builds out to 

the full system and it's - -  yes, it would be excess. 

Q And the answer is you wouldn't consider that prudent? 

A No, I wouldn't. No. If you designed it to have only 

12 hours operation, I don't think that would be prudent. But I 

don't think that is what we are talking about here in this 

rulemaking. I don't think anybody has suggested that a system 

be designed to use the pumps only 12 hours a day. What is 

being suggested in these rules is for the purposes of used and 

useful determination, the 12-hour criteria is a good one 

because it envelops a lot of other things besides just the 

requirement to meet the peak demand. Requirements that Mr. 

Redemann has addressed very well, I think. 

Q Do you know of any design criteria that states wells 

must be designed based on 12 hour a day pump time? 

A No. Again, that is not what I see as the issue here. 

We are not designing plants here. The Commission isn't asking 

anybody to - -  isn't looking at the design of plants in this 

particular setting here. The design of plants and whether or 

not they are designed properly is the purview of the DEP. What 

we are looking at here is how are we going to recoup money that 

is prudently invested through the rates. 

Q But would it be - -  and, again, this is an issue of 

just prudence from an engineering standpoint, and you say this 

has nothing to do with used and useful, but would it be prudent 
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for an engineer to design a well field to pump for only 12 

hours a day when it could be designed to operate at 24 hours a 

day? 

A No, I don't think it is prudent to 

hours a day. I think I already said that. 

Q Have you read Mr. Jenkins' testimo 

A Mr. Whose? 

design it for 12 

Y? 

Q Mr. Jenkins, the water management district witness. 

A I glanced at it. I've got it here. 

Q I just want to verify whether you concur with him 

dith regard to some of his testimony. If you could get a copy 

3f it. 

A I've got it. 

Q And I will refer you to Page 9, Lines 10 through 13. 

In fact, I might j u s t  have you - -  it is so short, maybe you 

Zould just read it, and then think, and I will ask you a 

question about it. 

A Lines 10 through 13 on Page 9. 

Q Correct. 

A "And the bottom line is that there is typically no 

Ienefit to operating wells or a well field for a period of 12 

lours versus 24 hours in Florida, since localized steady state 

irawdown conditions are quickly reached and impacts are often 

:aused by regional cumulative withdrawals. However, in some 

:ases, such as where there are localized resource impacts, 
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interference with existing legal uses, or saline water 

intrusion, short-duration operation of wells can be used to 

I 

avoid or minimize the impacts." 

Q Sir, just 10 through 13. 

A I'm sorry. 

Q So, I guess if you could just 1 t 10 through 13 

and just confirm whether you concur with that statement? 

A No, I think there are benefits. I think that's a 

pretty broad statement. He says that there are no benefits, 

and I think there are benefits. And as I said, Mr. Redemann 

has addressed this more directly than I have, but I certainly 

see benefits to operating those wells on a rotating basis. 

Q But wouldn't the benefits and the need for such 

reduced pumping depend on the specific system and particular 

aquifer conditions of that area? There may be no benefits or 

there may be benefits depending on the specific engineering and 

environmental considerations? 

A Certainly, the benefits are going to vary according 

to the system and how it's operated and how it's designed. But 

dhat we are looking here again in this rule is a way to capture 

the legitimate costs of a prudent design under a used and 

iseful concept, that is how do you recover the money that the 

itility has prudently spent. And itls not a design criteria. 

\gain, I'm saying that again. I don't think anybody here has 

indicated that we should design systems to operate only at 12 
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hours. 

Q Well, given Mr. Jenkins' discussion about the 

complexities of well impacts in Florida and the numerous 

special conditions that comprise a typical consumptive use 

permit issued by the districts, does it not seem likely that if 

there was a concern of over-pumpage of a well field that it 

would be addressed as a condition of the consumptive use 

permit? 

A It may or may not. Conditions may change after the 

permit is issued. 

Q Is not the water management district with their 

expertise and staff best positioned to make those kinds of 

judgments? 

A Well, they may be, but they are not in a position to 

fietermine how the dollars associated with putting those wells 

in the ground and the monies spent on those pumps is going to 

De recovered. That is not their bailiwick, either. That is 

Mhat this Commission is doing. And that is what I'm saying in 

this particular case, I think when you say that - -  I mean, the 

3pposite of this is what Mr. Woodcock has proposed is to base 

it on 24 hours, and I think that is way out of line on the 

3ther side. And as I indicated in my Direct Testimony, I think 

shen you look at the consideration that has been given to other 

Eactors by staff in proposing the 12-hour basis, that it goes 

nuch further towards promoting a good efficient operation of 
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the system and recovering the dollars that are specifically 

invested by the utility. 

Q If a well field is sized to meet max day demand of a 

service area, how frequently will that well field even be 

operating 24 hours a day, the entire well field? 

A I don't know. 

Q Likely not be? 

A Operating 24 hours a day every day? 

Q Right. 

A No, it won't be operating 24 hours a day every day, 

3ut I don't know what the daily usage will be. 

Q And if a well field is designed to provide the max 

jay demand with the largest well out of service, there will 

2lways be at least one well pump not operating on max day, is 

:hat correct? 

A That's correct. 

Q And obviously even less pumpage on an average day? 

A Yes. 

Q All right. All right. I direct your attention to 

Tour testimony on Page 35, and I'm looking at Lines 18 through 

! O .  

A Yes. 

Q And I think this is where you speak of staff's 

7ecommendation recognizes that there are costs incurred for 

)urposes other than delivering water, and that that is the cost 
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of protecting the water supply, is that correct? 

A Yes. 

Q In your opinion, is the Florida Public Service 

Commission charged with protecting the state's water supply? 

A Indirectly, yes, I think so. 

Q And in what regard? 

A There are criteria that utilities have to meet in 

designing their system, and I believe that Chapter 

367.111 indicates that utilities have to meet those criteria as 

part of what is required of them in providing service. So, 

indirectly, the Commission is saying that you have to do these 

things, whatever they are, protect the environment, provide 

safe water, provide adequate service are all part of the things 

that you have to do in order to meet the regulatory 

requirements of this Commission, even though they themselves 

2re not the agency that is going to determine whether those 

zriteria are met. 

Q Is it not reasonable to consider the water management 

3istricts with their permitting authority diligently work to 

?rotect the water supply to the extent that permits issued may 

Zontain specific limitations on pumping? 

A Sure. 

Q Are you aware of the water management districts 

routinely issuing permits that limit pumping to 12 hours a day? 

A No, I'm not aware of what they do routinely. 
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Q To change the subjects here, if we could look at Page 

39, Lines 6 through 9. Here you recommend that OPC's 

recommendation to eliminate Section ( 7 )  (a) 3. and (7) (a) (b) 

(sic) because you do not believe the proposed method is valid 

for all size and character of systems, is that correct? 

A Yes. Could I look at that? Let me look at that part 

3f the rule. I've got it here. 

Right. Those parts of the rule are the part where it 

says if actual or max day flow data is not available, 

1.1 gallons per minute per ERC would be used. 

Q And you believe that is inappropriate? 

A I think the 1.1 gallons per minute is pretty low, 

3ecause in most cases this is going to be applying to systems, 

small systems probably don't have storage are going to be 

laving to meet, you know, peak hour or instantaneous flows. 

4nd with small systems, I think that number of 1.1 is pretty 

Low, and rather than have that tied in there as a basis, I 

uould rather see it knocked out. 

The other thing is I think there is a concern if 

:here is no maximum flow data for a utility, I think there are 

ither things that are really of more concern. In other words, 

['m pretty skeptical of a situation where a utility does not 

lave maximum day flow data. 

Q Is one of your concerns given the vast difference 

letween systems of one size fits all as far as a default? 
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A One size fits all, yes, for that particular instance 

where we are looking at more of a peak hour instantaneous flow. 

MR. REILLY: Okay. I have no further questions. 

CHAIRMAN CARTER: Mr. Hoffman. 

MR. HOFFMAN: Thank you, Mr. Chairman. 

CROSS EXAMINATION 

BY MR. HOFFMAN: 

Q Good afternoon, Mr. Seidman. 

A Good afternoon. 

Q I'm Ken Hoffman. I represent Aqua Utilities Florida. 

Doesn't the Public Service Commission protect the state's water 

supply through its rate structure authority, including the 

authority to establish various forms of conservation rates? 

A Yes. In fact, it has to do that in concert with the 

water management districts. 

Q Okay. Would you say that the Public Service 

Commission's water and wastewater rules, including their 

customer service billing rules and metering rules which require 

meter accuracy within certain parameters also help to preserve 

state water supply? 

A Yes. The more metering and the more accurate the 

metering, the better idea we have of what the flows are and can 

control them. 

Q Okay. Thank you. Let me ask you a few questions 

about this issue of max day demand in Subsection 7 of the 
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proposed rule, which you talk about on Pages 36 through 38 of 

your testimony. Let me let you turn to that. 

Now, this notion of an actual maximum day as it is 

laid out in the proposed rule, that is still less than an 

engineer's maximum day estimate that would be used to design a 

water treatment system, isn't that true? 

A That would be correct. An engineer's design would be 

based on a design maximum day. 

Q Now, in addition, for design purposes, isn't the 

estimated maximum day rate of flow used in designing the plant 

there to account for growth? 

A Please repeat that. 

Q Does the estimated maximum day rate of flow that an 

engineer develops in designing a plant, does that account for 

customer growth and operating cushion, as well as an operating 

cushion? 

A Yes, because if you are designing for either a new 

utility or an addition to a utility, you are obviously 

designing for something in excess of what you are already 

serving, or you wouldn't need to make the addition or you 

douldn't to need have the utility. So it always has to be 

forward-looking. 

Q Now, let me ask you a question based on a very simple 

nypothetical which is assume for the purpose of this next 

pestion that you have a 2007 test year and your max day is 
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900,000 gallons per day in 2007. That's your test year for a 

rate case. 

Now, assume that two years before that in 2005 you 

had a higher max day of 930,000. Are you with me so far? 

A Yes. 

Q Is there ever any real justification, in your 

opinion, for using anything less than that 930,000 gallon per 

day maximum rate of flow in determining used and useful for a 

water treatment plant? 

A I wouldn't think so. I mean, I have been involved in 

3 lot of rate cases and this issue is something that comes up, 

I wouldn't say very often, but it comes up often. What do we 

30 when we have already reached a peak that is higher than the 

peak in the test year? 

In my way of thinking, if you have already reached a 

?eak, that means that the customers have shown a demand that 

nad to be met. And therefore whatever, say, used and useful 

lame out as a result of that indicates what's the maximum that 

nas been put on that system to date. Going into a test year 

subsequently to that that has a lower demand means you are 

going to be lowering the used and useful below an amount you 

lave already indicated was necessary. So it kind of - -  you 

mow, it leaves you backing off when you have already indicated 

:hat the expenditures the utility has made were necessary. 

Q Is that opinion that you have just stated similar to 
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the notion or the fact that this Commission in the past has 

made determinations in a rate case that a water treatment plant 

is 100 percent used and useful, and then in a subsequent rate 

case the demand has dropped due to the institution of 

conservation programs, but not lowered that 100 percent used 

and useful finding from the previous case? 

A Yes. If I'm understanding you correctly, are you 

asking me has the Commission in some cases gone ahead and 

recognized that a drop in demand due to conservation shouldn't 

result in a drop in used and useful? 

Q Yes. 

A Yes, I agree with that. 

Q Do you agree that the design criteria for a water 

treatment plant is not dependent on a rate setting test year? 

A Oh, definitely not, no. 

Q I'm sorry? 

A Design is not dependent on a ratemaking test year, 

definitely not. 

Q Let me ask you another hypothetical. If you assume a 

water system has a 6-inch diameter well that can produce 

1,200 gallons per minute, it is a one-well system with no 

storage. If a four-inch diameter well will produce 500 gallons 

per minute, but the peak demand of the customers is 600 gallons 

per minute. Those are the assumed set of facts. Would it have 

been prudent for the utility to install the 6-inch diameter 

FLORIDA PUBLIC SERVICE COMMISSION 



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 

244 

well? Let me restate that. 

Wouldn't it have been prudent for the utility to 

install the 6-inch diameter well, even though the ratio of the 

demand to capacity would be only 50 percent? 

A I'm going to ask you to repeat it. I think I lost 

something in there 

Q Okay. I think I'm going to withdraw that. 

A Okay. 

MR. HOFFMAN: That concludes my questions. 

Thank you, Mr. Chairman. 

CHAIRMAN CARTER: Commissioners, any questions? 

Staff. 

MR. JAEGER: Just a few questions, Chairman. 

CROSS EXAMINATION 

3Y MR. JAEGER: 

Q Mr. Seidman, could you turn to Page 19 of your 

:estimony. And instead of me reading it, would you read Lines 

! 4  through 25, and then go on to the next page and just finish 

Tour answer for that, starting Iton that basis." 

A "On that basis, one could set minimum storage 

:apacity, other than the fire flow at about 50 percent of 

laximum day demand, with 25 percent being for equalization and 

15 percent for emergency demand." 

Q Go ahead and finish the paragraph. 

A "Again, this is a minimum." How far do you want me 
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to read? 

Q To the end of that answer. 

A "I believe Mr. Woodcock's recommendation, therefore, 

is inadequate for purposes of calculating used and useful and 

the proposed rule recommendation of 100 percent of maximum day 

demand, though higher than the minimum requirement is not 

unreasonable. ' I  

Q Thank you. 

Are you aware that lime softening reverse osmosis 

also known as membrane softening, microfiltration, and ion 

exchange water treatment plants need backwash water and are 

operated for an extended period of time? 

A Yes. 

Q Would you apply the 50 percent maximum day storage to 

these water treatment plants? 

A As opposed to what? 

Q As opposed to a higher storage, since they are - -  

A Well, I think a higher storage for systems like that 

would be helpful, but I don't know, you know, without knowing 

the specifics of the system, whether it should come from 

storage or something else. 

Q Going back to Page 39, I believe at the top there on 

Line 2 you are talking about taking out (7) (a) 3., is that 

correct? 

A Yes. 
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Q And (7)(a)3., is that if the actual maximum day flow 

data is not available, 1.1 gallons per minute per equivalent 

times ERCs, is that residential connection should be used, 1.1 

correct? 

A Right. 

Q What do you do if there are no m 

reports, what do you use? 

A Excuse me? 

nthly operating 

Q What do you do if there are no monthly operating 

reports? 

A I guess if I'm the DEP, I cite the utility. 

Q What do you do if you are the Commission and you are 

joing a rate case? 

A That's a tough one. I have never had a client in 

:hat situation. I don't know what to advise the Commission in 

something like that. 

Q Wouldn't it be better to have some kind of default 

set there in case there are not any operating reports? 

A It's better than nothing. But my guess is, knowing 

vhat this staff has done in other cases, if you don't provide 

sufficient information to back up your filing, they're going to 

leny it. 

MR. JAEGER: Staff has no further questions. 

CHAIRMAN CARTER: Commissioners? 

Commissioner Argenziano. A question for staff 
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COMMISSIONER ARGENZIANO: To the question, I guess, 

of the reverse osmosis plant. How often is it, in your 

understanding, that the membranes need to be backwashed? 

MR. JAEGER: Is that question for me, Commissioner? 

I'm sorry, I'm not used to being a witness. I would have to 

defer to engineers on that. But reverse osmosis, I Just know 

that it's pretty constant, it's pretty steady. The membranes 

keep clogging up with filtered particles, so it's a constant 

struggle to keep those membranes clean. 

COMMISSIONER ARGENZIANO: Right. And that goes to my 

question, wanting to figure out, I think in a smaller plant, 

like let's say Dunedin, a reverse osmosis plant, how often - -  

that's a pretty small plant compared to others, how often that 

backwashing would take place? To get an understanding, because 

the gist of your question meant something, and then to 

understand how often they are backwashed would mean additional 

information, additional use of that water. I can wait. 

CHAIRMAN CARTER: Let's see if one of the engineers 

zan back Mr. Jaeger up on this and help him out. 

MS. GERVASI: Mr. Seidman, perhaps, has an answer to 

that. Also, Mr. Redemann will come to the stand shortly and 

nay be able to answer or address that question, as well. 

COMMISSIONER ARGENZIANO: The reason I ask is because 

it adds to the question that was asked, how often - -  the 

€requency that water needs to be there. 
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CHAIRMAN CARTER: Do you want to also ask - -  

COMMISSIONER ARGENZIANO: Yes, I would love to do 

that. Since he is the witness right now, it would be great for 

him to - -  

CHAIRMAN CARTER: Fire away. 

THE WITNESS: With reverse osmosis, it's basically a 

continuous operation of backwashing. 

COMMISSIONER ARGENZIANO: 1'11 wait for staff. 

CHAIRMAN CARTER: Thank you. 

Commissioners, any further questions? 

Staff, any further questions? 

I think we are back to Mr. Friedman. 

MR. FRIEDMAN: Yes. We have no redirect. I would 

like to move Mr. Seidman's exhibits, which are designated on 

the Comprehensive Exhibit List as 8, 9, 10, 11, and 12 into 

svidence. 

CHAIRMAN CARTER: Any objections? 

MR. REILLY: No objections. 

CHAIRMAN CARTER: Hearing known, Exhibits 8, 9, 10, 

11, and 12 are moved in. 

(Exhibits 8 through 12 admitted into the record.) 

CHAIRMAN CARTER: Any further questions for this 

uitness? I will just say hang loose, Mr. Seidman. 

MR. FRIEDMAN: That's the only witness being 

)resented by Utilities, Inc. 
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CHAIRMAN CARTER: Thank you, Mr. Friedman. 

Staff, you are recognized. 

MS. GERVASI: Thank you, Mr. Chairman. 

At this time staff would request that Mr. Van 

Hoofnagle's testimony, prefiled Direct Testimony be inserted 

into the record as though read. 

CHAIRMAN CARTER: And we have no objections on that, 

30 we, by either party? Show it done. 

MS. GERVASI: Thank you. And he did not have any 

?refiled exhibits. 

And at this time I would also request that the 

?refiled Direct Testimony of Dwight Jenkins be inserted into 

:he record as though read. 

CHAIRMAN CARTER: Any objections? 

MR. HOFFMAN: No objections. 

MR. REILLY: None. 

CHAIRMAN CARTER: Show it done. 

MS. GERVASI: Thank you. Mr. Jenkins had one 

?xhibit, and at this time I would like to offer into evidence 

Zxhibit 13. 

CHAIRMAN CARTER: Any objections? 

MR. HOFFMAN: None. 

MR. REILLY: None. 

CHAIRMAN CARTER: Show it done. 

(Exhibit 13 admitted into the record.) 
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DIRECT TESTIMONY OF VAN HOOFNAGLE, P.E. 

Please state your name and business address. 

Van R. Hoofnagle, Florida Department of Environmental Protection, Bob Martinez 

Center, 2600 Blair Stone Road, Tallahassee, Florida 32399-2400. 

Please state a brief description of your educational background and experience. 

I have a B.S. degree (1973) in Civil Engineering from the University of Washington 

(Seattle, WN) and a Masters of Engineering degree from the University of Virginia 

(1977). Upon graduation from the University of Washington, I worked as a national 

park engineer for the Servicio de Parques Nacionals in Costa Rica for two years for the 

U.S. Peace Corps; after graduation from the University of Virginia, I worked as a 

project engineer for the consulting firm of Gannett Fleming in Harrisburg, PA until 

1980. I obtained my P.E. in the State of Florida in 1980 while working for the Florida 

Department of Environmental Regulation (now DEP). From 1980 until early 1991, I 

worked as a P.E. Administrator in the Facilities Planning Section reviewing 201 

facilities plans for the construction of wastewater facilities in what is now the DEP’s 

State Revolving Fund Program. In April of 1991 I became the Administrator of the 

DEP’s Drinking Water Section and have been its P.E. Administrator since then, 

What are your general responsibilities at the FDEP? 

I am responsible for implementing the federal and state Safe Drinking Water Acts in 

Florida. The program oversees the permitting, compliance, enforcement and basic 

administrative support through 15 field offices that regulate approximately 5900 public 

water systems covered under these acts. Our office in Tallahassee is directly 

responsible for ensuring program consistency, rule and program guidance, technical 

assistance, public education, budgeting, and staff training. 

What is the general purpose of DEP’s Rule 62-555.315, F.A.C., regarding public water 
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A. 

system wells and Rule 62-555.320, F.A.C., Design Criteria of Public Water Systems? 

Rule 62-555.3 15 addresses additional requirements for wells over and above those 

found in Rule 62-532 and addresses other components of a system’s wells and 

distribution system. For example, it covers such things as corrosion of pipes, 

bacteriological surveys, well capacity, minimum number of wells, and security. 

Subparagraph ,320 is an extensive rule governing design and operation of public water 

systems and addresses treatment plants, pumping facilities, materials’ standards, 

ancillary well features, storage, power, tankage, distribution system and plant 

operational issues, and safety. 

What is your understanding of how these DEP rules relate to Florida Public Service 

Commission (PSC or Commission) practice regarding the economic regulation of 

water utilities? 

DEP sets/establishes standards of practice and care for the industry to ensure water 

quality. Issues of adequacy of supply are related to this overriding goal of water safety 

and quality as it might impact operating pressure and such concerns as fire flow. We 

do not directly oversee water supply or quantity as such. This responsibility remains 

with the state’s water management districts. As I understand the role of the PSC, it is 

this agency that oversees rates, customer service and economic issues affecting private 

utilities under its jurisdiction. 

Would DEP support a utility’s decision to design and construct wells, treatment, and 

storage facilities that are larger than these minimum criteria? 

Yes, the DEP would approve a permit that met or exceeded our standards, be it for 

either quantity or quality. Construction projects that the DEP reviews for the purpose 

of receiving a federal or state loan or grant have to meet a separate demonstration of 

need. This often involves utilization of a planning horizon based on a 20-year present 
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worth analysis. This is a different approach to planning and one generally practiced by 

water municipalities and utilities and also encouraged by the DEP. Perhaps the more 

germane question would be; is the PSC willing to accept a theoretical design (for the 

purpose of establishing rates) that does not meet the DEP’s minimum design 

standards? This may be the case where a small system would be required to design for 

“peak instantaneous demand” under our requirements, but be limited to “peak hour 

demand” under the used and useful demonstration. 

Overall does the DEP have any major concerns with the rule as proposed? 

No, generally we support the rule and are pleased that the PSC is moving to codify the 

‘Used and Useful’ calculation by rule. We have worked with the PSC and its staff for 

over two years on this rule and submitted comments on two previous occasions. At 

this point, our only major comment that remains deals with the issue of use of ‘peak 

hour’ versus ‘peak instantaneous’ demand for small systems; and primarily for those 

small systems under 1000. 

Could you please elaborate on the issue of use of “peak hour” versus “peak 

instantaneous demand” for small systems, and you believe demand should be 

measured for small systems under 1000 population? 

Small water systems that use hydropneumatic tanks and do not provide fire protection 

and that serve less than about 1000 persons must be designed from a somewhat 

different perspective than larger municipal water systems. Typically, these small 

systems have very limited, or no, assured water storage available to their distribution 

system, and they experience peak instantaneous water demands significantly greater 

than their peak-hour water demand. In fact, for these small systems, peak 

instantaneous demands might be 10 or more times their average daily water demand 

and 2 to 2.5 or more times their peak-hour demand. Because these small systems have 
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A. 

very little, or no, assured storage available to their distribution system to meet peak 

instantaneous demands, these systems must have water source, treatment, and pumping 

facilities capable of meeting peak instantaneous demands. The ratio of the peak 

instantaneous demand to the peak-hour demand tends to decrease as a water system’s 

service population increases and tends to approach 1 .O as a system’s service population 

approaches about 1,000. 

Do you have anything further to add? 

No, I do not. 
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DIRECT TESTIMONY OF DWIGHT T. JENKINS, ESQ., P.G. 

Would you please state your name and business address? 

My name is Dwight T. Jenkins. My business address is 4049 Reid Street, Palatka, 

Florida, 32178. 

By whom and in what capacity are you employed? 

I am employed by the St. Johns River Water Management District as the Director of the 

Division of Water Use Regulation. 

Would you please summarize your educational and professional experience? 

I graduated from the University of Florida in 1981 with a Bachelor of Science degree in 

Geology. I received my Masters of Science degree in Geology from the University of 

Florida in 1983, and my Juris Doctor degree in 1994 from the University of Florida 

College of Law. I am a licensed Florida Professional Geologist and a member of The 

Florida Bar. 

I began my professional employment as a hydrogeological consultant in 1984, and in 

1986 I was employed by the St. Johns River Water Management District as the Manager 

of the District’s Orlando office. In this capacity, I was responsible for overseeing that 

office’s water use and compliance/enforcement programs. In 1997, I became Director of 

the District’s Division of Water Use Regulation. My responsibilities include managing 

the District’s water use water well regulatory programs which includes specific 

responsibilities for overseeing the District’s consumptive use (i.e.,water use) permitting 

and compliance programs, formulation of District water use, compliance, enforcement 

and water shortage policies, directing staff reviews and processing of consumptive use 

water well permit applications, coordination with local government and the regulated 

public utilities, and testifying as an expert witness in administrative hearings. 
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Would you please summarize the purpose of your testimony? 

The purpose of my testimony is to do the following: 

(a) Explain how public water supply utilities are permitted by Florida’s water 

management districts (WMDs), focusing on the St. Johns River Water 

Management District; 

Discuss how the aquifer is affected by pumping at wells in various locations and 

circumstances, including whether the effects are the same if a withdrawal of the 

same quantity of groundwater occurs over twelve hours, eighteen hours, or 

twenty-four hours; 

Express an opinion on whether pumps should have “down time” in order for the 

aquifer to recharge in the pumping zones; 

Opine on whether the general usage pattem of most customers reflects a need for 

only twelve hours of pumping; 

Explain whether conservation has reduced (or can be reasonably expected to 

reduce) the amount of water used on a per customer or per ERC basis. 

(c) 

(d) 

(e) 

Have you attached any exhibits to your testimony? 

Yes. I have attached one exhibit to my testimony: Exhibit DTJ-1 contains my 

C urri cu 1 um Vitae. 

How do the water management districts permit water supply utilities? 

The regulatory paradigm for issuing consumptive use permits (CUPS) in Florida consists 

of three layers: (1) the enabling statutory authority and mandates in Chapter 373,  Florida 

Statutes (F.S.); (2) agency interpretation and implementation in title 40, Florida 

Administrative Code, (F.A.C.); and (3) each water management district’s “user’s 

manual,” entitled Applicant’s Handbook or Basis of Review, depending on the district. 
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While the programs are very similar from district to district, they are not identical, so one 

must review each district’s rules to obtain an understanding of the detailed requirements 

in each district. Water utilities are permitted pursuant to the authority and requirements 

set forth in Part I1 of the Florida Water Resources Act, Chapter 373, F.S. Section 

373.216, F.S., requires Florida’s WMDs to implement a program for the issuance of 

permits authorizing the consumptive use of particular quantities of water covering those 

areas deemed appropriate by the governing board. Starting in the early 1 9 7 0 ~ ~  all five 

WMDs have implemented such programs. 

The primary goals of the CUP programs are set forth in sections 373.219 and 373.016, 

F.S. Section 373.2 19 provides: 

The governing board or the department may require such permits for consumptive use of 

water and may impose such reasonable conditions as are necessary to assure that such use 

is consistent with the overall objectives of the district or department and is not harmful to 

the water resources of the area. 

In addition, section 373.016(d) provides that it is the policy of the Legislature “To 

promote the availability of sufficient water for all existing and future reasonable- 

beneficial uses and natural systems.” The basic goal of this provision is to allow for 

allocation of water to meet all reasonable-beneficial needs while, at the same time, 

protecting and ensuring sustainability of water resources and natural systems. The 

regulatory standard interwoven throughout WMD rules is the prevention of “harm.” 

Section 373.223, F.S., sets out the basic requirements to obtain a CUP. Section 

373.223(1) provides that “To obtain a permit pursuant to the provisions of this chapter, 

the applicant must establish that the proposed use of water: 

(a) Is a reasonable-beneficia1 use as defined in s. 373.019; 
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(c) 

The requirements above are typically referred to as the “three-prong test,” and the WMDs 

have adopted comprehensive rules and technical requirements to implement it. WMD 

rules pertaining to CUP are set forth in chapter 40, F.A.C., and in each district’s Basis of 

Review or Applicant’s Handbook. The majority of WMD CUP requirements fall under 

the reasonable-beneficial use prong. “Reasonable-beneficial use” is a term of art that is 

defined in section 373.019(16) as “the use of water in such quantity as is necessary for 

economic and efficient utilization for a purpose and in a manner which is both reasonable 

and consistent with the public interest.’’ Generally, in order to obtain a permit, an 

applicant must establish that the proposed use of water meets the following criteria. 

Under the reasonable-beneficial use prong of the test , the applicant must: 

0 Demonstrate a need for the water (i.e. no “water banking”); 

0 Establish that the source is suitable for the use; 

0 Show that neither environmental nor economic harm will occur; 

e Implement all feasible water conservation; 

0 Use lower quality sources; 

0 

0 

In addition, the other two prongs of the three-prong test require that the proposed use of 

water not interfere with existing legal uses and be consistent with the public interest. 

WMD rules set forth comprehensive criteria for each of the above requirements, and each 

type of use (for example, agriculture or public water supply) will have specific 

requirements. 

Will not interfere with any presently existing legal use of water; and 

Is consistent with the public interest. 

Not cause saline water intrusion; and 

Not violate state water quality standards. 
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Some additional information regarding CUPS: 

When evaluating whether a proposed use meets CUP requirements and whether 

the use will cause harm, the WMDs look at individual and cumulative impacts. 

That is, the WMDs look to see whether the proposed use of water alone will cause 

harm and whether all existing uses put together will cause harm. 

WMD rules allow permits to be requested and issued for many different types of 

uses including public water supply, commercialhndustrial purposes and 

agriculture. 

CUP regulates the entire “use cycle” associated with a given water use. For 

example, the withdrawal of water from the resource, its use by the permittee, and 

the ultimate discharge are all covered under the permit. 

All uses of water, except one, are regulated by the CUP provisions of chapter 373. 

The statute exempts only self-supplied domestic use. In addition, the WMDs 

have adopted rules exempting from permitting many other uses that are either 

regulated by another permitting program or have very little potential for causing 

harm. 

WMDs regulate all waters in the state. This includes ground, surface, storm, and 

reclaimed water, as well as seawater. 

Water in Florida belongs to the State of Florida. The only ownership right an 

entity has is a “usuary” right pursuant to Florida’s regulatory requirements. An 

entity has a right to use water only if it is doing so in accordance with Florida’s 

regulatory requirements. 

CUPs are issued with finite permit durations. These durations range from very 

short (less than 1 year) up to 20 years and are based on the applicant’s 
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demonstration that the proposed use of water will meet CUP requirements. When 

a CUP expires, the permittee must apply for a renewal of the CUP and 

demonstrate that the use of water will meet all permitting requirements in 

existence at the time of renewal. 

CUPs are issued with “limiting conditions” that govern the water use. Generally, 

limiting conditions either prohibit actions (e.g., using more water than allocated) 

or mandate actions (e.g., hydrologic monitoring). CUPs for large water users 

such as public water supply utilities may contain 40 or more conditions. 

0 

The consumptive use of water by public utilities is permitted under the regulatory scheme 

described above. To obtain a CUP, a public utility must demonstrate it meets all 

applicable CUP requirements included in the three-prong test. When a utility 

demonstrates it meets these requirements, a permit will be issued for a duration (up to 20 

years) based on the applicant’s demonstration that the proposed use meets WMD 

requirements. The permit will contain numerous limiting conditions that govern how the 

water is used. 

Some of the typical limiting condition requirements placed on public water supply 

permits include the requirements to: 

0 

0 

Implement a water conservation plan; 

Provide reclaimed water to users such as residential irritation users, golf courses 

and agricultural projects; 

0 Perform hydrologic monitoring; 

0 Develop and use alternative water supplies; and 

0 Submit five-year compliance reports pursuant to section 373.236(4), F.S. 

Can you explain how the aquifer is affected by pumping in various circumstances? For 
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example, is the aquifer affected by the amount of continuous pumping each day, Le., 12 

hours, 16 hours, or 24 hours a day? 

To fully answer those questions, I would need to discuss very technical aspects of ground 

and surface water hydraulics and hydrology. Instead, and for the purposes of this PSC 

proceeding, I have attempted to provide a basic, less technical explanation below. 

How an aquifer is affected by pumping is primarily a function of four things. These are 

the: 

a 

a 

a 

a Rate of withdrawal. 

When a well is pumped in Florida, it creates a three dimensional “cone of drawdown” in 

the aquifer. This cone of drawdown reduces the potentiometric pressure in an artesian 

aquifer (such as the Floridan Aquifer) and can also lower water levels in water table 

aquifers (such as the Surficial Aquifer). Lower aquifer pressure and water levels 

generally result in a change and increase in recharge into the aquifer. The change in 

recharge can occur from above, beside and/or below the aquifer zone being pumped. 

Lowering of water levels and change in recharge can cause undesirable impacts or harm 

to water resources. However, it does not always cause undesirable impacts or harm. 

Actually, because of consumptive use regulation and permitting, withdrawals are 

managed such that they rarely cause such impacts or harm. 

The potential for undesirable impacts or harm due to the pumping of ground water is a 

function of many factors. Examples of undesirable impacts or harm that can be caused 

by the lowering of water levels and a change in recharge due to pumping include: 

Hydraulic aspects of the aquifer; 

Design of the wells and wellfield; 

Volume of water being withdrawn; and 
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a lowering of water levels in lakes and wetlands, resulting in loss of habitat; 

a 

0 

a 

reduction in spring flows, resulting in loss of habitat; 

saline water intrusion, reducing the usability of the water resource; 

increased sinkhole formation, which can cause personal and economic damage; 

and 

a interference with existing legal uses of water, impairing the ability of a water user 

to access the water resource. 

As discussed above, when a well is pumped, a cone of drawdown is created. The cone 

“grows” in the aquifer, starting from when the well pump is tumed on and will increase 

in size until the volume of water that is being withdrawn is offset by increased recharge. 

When the cone stops growing, hydrologists refer to it as “reaching steady state 

conditions.” In Florida, localized steady state conditions are typically reached quickly, 

i.e., in a matter of hours or days after a well starts pumping, although a true steady state 

can take years to achieve. The quickness with which localized steady state conditions 

can be reached in Florida is an important factor in the discussion of whether operating 

wells for shorter or longer periods helps avoid harm that can be caused by pumping. 

Another important aspect of this topic is the role of cumulative drawdowns. Most 

concems associated with ground water withdrawals in Florida are due to the cumulative 

withdrawals by multiple permittees, not withdrawals from a single well or well field. For 

example, the concems associated with large-scale environmental impacts in central 

Florida are due to cumulative withdrawals in the region. 

Is there a benefit from operating wells for shorter periods of time instead of longer 

periods? 

The answer to this question depends on many factors. However, because steady state 
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conditions are reached very quickly in Florida and because impacts of concem result 

primarily from regional cumulative withdrawals, management of these impacts is 

typically a function of regulating long term withdrawals. In evaluating whether a 

proposed withdrawal will cause harm to lakes, wetlands and spring flows, the WMDs 

generally look at the volume of water that will be used in a single month, or more 

commonly, each year. However, since some impacts such as localized environmental 

harm, interference and upconing saline water intrusion can be caused by short periods of 

high volume pumping, shorter pumping periods have to be evaluated in cases where these 

impacts are a concern. 

The bottom line is that there is typically no benefit to operating wells or a well field for a 

period of 12 hours versus 24 hours in Florida since localized steady state drawdown 

conditions are quickly reached and impacts are often caused by regional cumulative 

withdrawals. However, in some cases, such as where there are localized resource 

impacts, interference with existing legal uses, or saline water intrusion, short-duration 

operation of wells can be used to avoid or minimize the impacts. More importantly, 

shifting withdrawals from one well to another may be more beneficial in addressing such 

impacts since doing so moves withdrawals away from the point of concem. 

In view of that testimony, do you have an opinion as a professional geologist on whether 

public water supply pumps should have “down time” each day so that the aquifer can 

recharge in the pumping zones? 

Yes, the general answer to this question is that pumps may need downtime in specific 

cases to avoid harms such as localized resource impacts, interference with existing legal 

uses or saline water intrusion. However, it is more important to regulate longer term 

withdrawals of water, to prevent harm. 
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Q. 

A. 

0011?63 

I think another way to ask and answer this question is “Do we need to manage or regulate 

individual and cumulative withdrawals of ground water in order to prevent harm to the 

environment and water resources due to short and long term pumping?” And the answer 

is absolutely yes! 

For the purposes of the PSC’s proposed rule, is it reasonable to base firm reliable 

capacity on a duration of well pumping that is less than 24 hours? 

Yes, it is reasonable. It is important that a water supply utility have the ability under PSC 

rules to install additional pumps and wells so that they have withdrawal capacity above 

what is needed to meet typical water user demands. Although it is very specific to the 

particular utility, utilities will typically have an installed withdrawal capacity of at least 

120% of their peak day water demand. In some cases, the amount of “redundant” 

installed withdrawal capacity needed can be much higher. The reason for the additional 

installed capacity is that wells often do need to be taken off-line for short, and sometimes, 

long periods of time. When a well is off-line, water demands will need to be met via 

withdrawals from other wells. Examples of why wells go, or are taken, off-line include: 

1.  

2. 

3. 

4. 

5 .  

Standard maintenance and replacement of pump hardware; 

Unanticipated pump and/or well failure; 

Distribution system problems that isolate a well or wellfield; 

Water quality/contamination in a well or wellfield 

Shifting withdrawals to avoid unacceptable water resource impacts (ex. To avoid 

saline water upconing); and 

Shifting withdrawals to avoid interference with other existing legal uses of water. 6. 

Well operation of a multiple-wellfield water supply utility can be complex. A typical 

system will have wells that are operated almost continuously to provide a base flow (this 
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is acceptable in areas where continuous withdrawal does not cause resource harm), wells 

that are operated intermittently to augment the base flow to meet peak demands, wells 

that allow for shifting of withdrawals if such are needed to address well-specific impact 

concems and back-up wells that may only be occasionally operated when other wells are 

not available or during emergencies. While it may appear unwarranted to the layperson, 

having all this additional installed capacity is necessary in order to provide reliable 

service. 

The bottom line is that, it is reasonable to base firm reliable capacity on something less 

than an assumption that all wells will be pumped 24 hours a day, 7 days a week since the 

wellfield taken as a whole cannot operate this way. 

Explain whether conservation has reduced (or can be reasonably expected to reduce) the 

amount of water used on a per customer or per ERC basis. 

Review of historical water use information throughout the state of Florida has shown that 

implementation of water conservation measures has and will result in the reduction of the 

amount of water used by residential and other water users. In some cases, it is anticipated 

that water use can be reduced by 15% or more in some utility service areas. The ability 

to reduce water use is a function of many factors including the degree of discretionary 

use, current water use inefficiency, and cultural/social interest in conserving. However, it 

should be noted that there is a limit to the ability to reduce water use through 

conservation in Florida. While conservation, alone, will not be sufficient to meet long 

term water demands in most areas, water conservation will help address water needs 

while alternative water supplies are being developed. 

Does that conclude your testimony? 

Yes. 
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MS. GERVASI: Staff then calls Mr. Richard Redemann 

-0 the stand. Oh, he is already there. 

Mr. Redemann, have you been sworn? 

THE WITNESS: Yes, I have. 

MS. GERVASI: Thank you. 

RICHARD P. REDEMANN, P.E. 

vas called as a witness on behalf of the Staff of the Public 

service Commission, and having been duly sworn, testified as 

follows: 

DIRECT EXAMINATION 

3Y MS. GERVASI: 

Q Could you please state your full name for the record? 

A Richard Paul Redemann, P.E. 

Q Have you submitted prefiled Direct Testimony in this 

:ase consisting of 38 pages? 

A Yes. 

Q Do you have any changes to make to that prefiled 

:est imony? 

A No. 

Q If I were to ask you the same questions as contained 

.n your prefiled Direct Testimony today, would your answers be 

:he same? 

A Yes, they would. 

MS. GERVASI: I would like to request that the 

)refiled Direct Testimony of Mr. Redemann be inserted into the 

FLORIDA PUBLIC SERVICE COMMISSION 
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r eco rd  as though r e a d .  

2ccepted  

CHAIRMAN CARTER: The p r e f i l e d  t e s t imony  w i l l  b e  

i n t o  t h e  r e c o r d  a s  though r e a d .  

MS. GERVASI: Thank you.  

FLORIDA PUBLIC SERVICE COMMISSION 
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DIRECT TESTIMONY OF RICHARD P. REDEMANN, P.E. 

Q. 

A. 

Tallahassee, FL 32399. 

Q. Please give a brief description of your educational background and experience. 

A. I received a B.S. Degree in Civil Engineering from the University of Wisconsin- 

Platteville, Platteville, WI, in May 1984. From June 1984 to present, I have worked for the 

Florida Public Service Commission (FPSC or Commission). Prior to my work at the 

Commission, I worked for the Wisconsin Department of Transportation in the summers in 

1980 and 1982 through 1983. In May through November of 1981, I worked for an 

engineering testing lab in Appleton and Lacrosse, WI. A copy of my resume is attached. 

Please state your name and business address. 

Richard P. Redemann, Florida Public Service Commission, 2540 Shumard Oak Blvd., 

(EX- FUR-1) 

Q. 

A. 

Q. 

(F.S.)? 

A. 

been licensed as a Professional Engineer since 1989. 

Q. What are your general responsibilities at the Commission? 

A. I review, analyze, and make recommendations regarding the engineering aspects of' 

original and grandfather certificates, transfers, amendments, rate cases, and overearnings cases 

for water and wastewater utilities. I also review and make recommendations on territorial 

agreements for electric and gas utilities. I have prepared and presented expert testimony 

zonceming quality of service and used and useful issues before the Commission. 

Q. 

What is your current position at the Commission? 

I am a Professional Engineer 111. 

Are you licensed as a Professional Engineer under Chapter 471, Florida Statutes 

Yes, I am currently licensed as a Professional Engineer in the State of Florida. I have 

How many cases have you testified in before the Commission? 
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A. I testified in Docket No. 86O149-WU7 (Application of Sunnyland for a rate increase) 

and in Docket No. 020071-WS7 (Application for rate increase in Marion, Orange, Pasco, 

Pinellas, and Seminole Counties by Utilities, Inc. of Florida). I also filed testimony in Docket 

No. 060368-WS (Application for increase in water and wastewater rates in Alachua, Brevard, 

Highlands, Lake, Lee, Marion, Orange, Palm Beach, Pasco, Polk, Putnam, Seminole, Sumter, 

Volusia and Washington Counties by Aqua Utilities Florida, Inc.), Docket No. 940761 -WS 

(Request for approval of special service availability contract with Lake Heron in Pasco County 

by Mad Hatter Utility, Inc.), Docket No. 850206-WS (Application of Ussepa Island Utilities, 

Inc. for interim and permanent rate increase in Lee County), Docket No. 860.544-SU 

(Investigation of rates of Rookery Bay Utility Company in Collier County for possible 

overearnings), and Docket No. 861441-WS (Investigation into the earnings of Mangonia Park 

Utility Company, Inc. for 1985). 

Q. What is the purpose of your testimony in this docket? 

A. The purpose of my testimony is to provide evidence as to the appropriate methodology 

for calculating the used and usefulness of water systems in rate making proceedings and to 

support the proposed rule and offer certain alternative language to the proposed rule. 

Q. What information have you relied on in preparing your testimony? 

A. I reviewed a number of American Water Works Association (AWWA) Manuals and a 

Committee Report related to water distribution system design, groundwater, and unaccounted 

for water; the AWWA Water Distribution Systems Handbook; the Recommended Standards 

for Water Works; the U.S. Army Corps of Engineers Design of Small Water Systems Manual; 

portions of the Department of Environmental Protection (DEP) rules related to the design and 

permitting of water systems; and some of the consumptive use permit (CUP) and water 

conservation rules for three of the five Water Management Districts (WMDs) in Florida. 

Q. Can you describe the basis for the recommended methodology in the proposed rule for 
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determining the used and usefulness of water systems? 

A. Yes. Utility systems should be designed prudently, with economies of scale in mind 

(See proposed Rule 25-30.4325(2), EX- RPR-2.); however, existing customers should not be 

required to pay for future growth in excess of the statutory requirement (Section 

367.08 1(2)(a)2., F.S.). A used and useful adjustment is made to reduce rate base and expenses 

if the Commission determines that a portion of those costs should not be passed on to existing 

rate payers. Section 367.081(2)(a)1., F.S., states that “[tlhe commission shall, either upon 

request or upon its own motion, fix rates which are just, reasonable, compensatory, and not 

unfairly discriminatory. In every such proceeding, the commission shall consider the value 

and quality of the service and the cost of providing the service, which shall include, but not be 

limited to, debt interest; the requirements of the utility for working capital; maintenance, 

depreciation, tax, and operating expenses incurred in the operation of all property used and 

useful in the public service; and a fair retum on the investment of the utility in property used 

and useful in the public service.” Rule 25-30.432, Florida Administrative Code (F.A.C.), 

contains the method for determining the used and usefulness of wastewater treatment plants. 

Staffs proposed rule for determining the used and usefulness of water treatment systems is 

proposed Rule 25-30.4325, Water Treatment Plant Used and Useful Calculations. (EX - 

RPR-2). 

Q. 

systems? 

A. Section 367.1 11(2), F.S., provides that each utility shall provide safe, efficient, and 

sufficient service which is consistent with the approved engineering design of the system and 

the reasonable and proper operation of the utility in the public interest. Ch. 62-555, F.A.C., of 

the DEP rules contains the minimum design criteria for water systems; however, DEP witness 

Hoofnagle has provided testimony indicating that DEP would support a utility’s decision to 

What other criteria should be considered in developing a used and useful rule for water 
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design and construct wells, treatment, and storage facilities that are larger than these minimum 

criteria. 

Q. Can you describe the reason for the proposed nile? 

A. Yes. Over the years, a number of different methods for calculating used and useful for 

water systems have been used. As a result, substantial amounts of staff, utility, consultant, 

and ratepayer advocate time has been spent litigating the used and useful percentage for each 

case. This litigation results in substantial rate case expense, which is ultimately passed on to 

the utility’s ratepayers. In 2003, the Commission concluded a rate proceeding by Order No. 

PSC-03-1440-FOF-WS, issued in Docket No. 020071-WS, issued December 22, 2003 which 

included testimony from various parties, as well as staff. I filed testimony in that proceeding 

which summarized the Commission’s policy at that time on used and useful calculations for 

water treatment systems. The proposed rule is designed to codify the Commission’s current 

policy on used and useful calculations for water treatment systems. 

Q. 

treatment plant? 

A. The sum of the peak demand less excessive unaccounted for water plus a growth 

allowance and fire flow, if provided, is divided by the firm reliable capacity of the wells to 

determine the used and usefulness of a water treatment plant. (See proposed Rule 25- 

30.4325(1)(c) and ( 5 ) ,  EX- RPR-2). 

Q. How should the peak day demand be determined? 

A. The peak day demand is the single maximum day demand in the test year. However, if 

there is an unusual occurrence on that day, such as a fire, then the average of the five highest 

days in a 30 day period in the test year, excluding the day(s) with the unusual occurrence 

should be used. (See proposed Rule 25-30.4325(7), EX- RPR-2.) A peak day during which 

there was a fire (or some other unusual occurrence like a line break) should not be used, 

What is the basic formula used to calculate the used and usefulness of a water 
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because the formula includes a separate element for fire flow. The peak day(s) are determined 

from the utility’s DEP monthly operating reports. 

Q. Are there other considerations regarding peak demand for systems with little or no 

storage? 

A. Yes. Water systems with little or no storage capacity must be able to meet the peak 

hour demands on the system. Most water utilities experience a peak demand in the morning 

when customers are first waking up and again in the late afternoon when customers are 

coming home from work and cooking the evening meal. If storage capacity is available, the 

utility can meet the peak demand periods by relying on water stored in elevated or ground 

storage tanks that are filled during off peak hours. If the system does not have storage, then 

the utility must meet the peak demand periods from its well capacity. However, most water 

utilities do not record water usage on an hourly basis; they maintain records of daily water 

flows. 

Q. How is the peak hour demand determined? 

A. The peak hour demand is estimated by dividing the peak day demand by 1440 minutes, 

which represents the average demand on that peak day in gallons per minute, and then 

multiplying that amount by a peaking factor. (See proposed Rule 25-30.4325(7)(a), EX - 

RPR-2.) 

Q. What peaking factor should be used to estimate peak hour flows for water systems? 

A. According to the American Water Works Association (AWWA) Manual of Water 

Supply Practices, Distribution Network Analysis for Water Utilities (M32), the ratio of peak 

hour demand has been observed to vary from 1.3 - 2.0 times the maximum day demand. 

(EX- RPR-3) 

Q. 

A. 

Why is a peak hour factor of 2 used in the proposed rule? 

This method has been used by the Commission in numerous rate cases. By Order No. 
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PSC-96-1320-FOF-WS, issued on October 30, 1996, in Docket No. 950495-WS, the 

Commission approved used and useful calculations based on the use of estimated peak hour 

flows for systems that did not have storage capacity. A peaking factor of 2 was applied to the 

maximum day demand to estimate the peak hour demand. Although that case was appealed to 

the First District Court of Appeal on certain issues, the parties did not appeal the use of a peak 

hour calculation for systems without storage. Southern States Utilities.. Inc. v. FPSC, 714 So. 

2nd 1046 (1st DCA 1998). There are many other Orders in which the Commission applied a 

peaking factor of 2, including in Order No. PSC-05-0442-PAA-WU, issued April 25, 2005, in 

Docket No. 040254-WU (Keen); Order No. PSC-06-0378-PAA-WU, issued May 8, 2006, in 

Docket No. 050449-WU (Dixie Groves); and Order No. PSC-07-0425-PAA-W, issued May 

15, 2007, in Docket No. 060599-WU (Pasco Utilities, Inc.). 

Q. 

peaking factors to estimate peak hour flows? 

A. No. The purpose of the rule is to simplify and standardize the used and useful formula. 

OPC’s proposed rule language provides that “consideration shall be given to the size and 

character of the system service area” and refers to “larger systems with a diverse customer 

base” and “smaller systems with a uniform customer base.” These criteria do not give a clear 

indication of the appropriate factor within the range to be used. In addition, a peaking factor 

of 2 reflects an allowance for a higher level of quality of service. Even with a peaking factor 

of 2, many water systems have low pressure problems, and additional plant or line facilities 

are needed to increase water pressure and the quality of service. 

Q. 

treatment system? 

4. No. OPC’s proposal to exclude fire flow from peak demand, unless the maximum day 

jemand with no peaking factor is used, is not consistent with sound engineering design, 

Do you agree with OPC’s proposed rule language regarding the use of a range of 

Do you agree with OPC’s proposed rule language defining peak demand for a water 
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s based on DEP permitting rules regarding the minimum capacity a system 

must have in order to be permitted. As previously noted, witness Hoofnagle states that DEP 

would support a utility’s decision to design facilities that are larger than these minimum 

criteria. 

Q. How should the utility’s current demand be determined for water systems that do not 

have adequate DEP monthly operating reports (MORs) with a record of daily master metering 

readings? 

A. For systems that do not have adequate DEP MORs with a record of daily master 

metering readings, the current demand should be estimated based on a peak hour design 

criteria of 1.1 gallons per minute per equivalent residential connection (ERC). The 

assumption is that the system should be designed to provide at least 1.1 gallons per minute of 

water for each ERC in a peak hour. This is consistent with the assumptions of the AWWA 

M32 manual regarding average to peak hour flows. (See proposed Rule 25-30.4325(7)(a), 

EX - RPR-2.) 

Q. Has the Commission approved used and useful calculations using an estimated peak 

hour demand of 1.1 gallons per minute per residential connection for other water systems that 

jo not have a record of daily flows? 

4. Yes .  This method has been used by the Commission in cases such as in Docket No. 

320406-WU, by Order No. PSC-03-0008-PAA-W, issued January 2, 2003 (Pinecrest 

Ranches, Inc.). 

2. 

4. 

What is unaccounted for water? 

The difference between the amount of water produced (or purchased) and the amount 

;old to customers or documented as being used for fire fighting, testing, or flushing or 

.esulting from documented line breaks is referred to as unaccounted for water. Unaccounted 

Tor water is typically the result of unmetered usage, faulty meters, and leaks in the water 
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system . 

Q. 

through line breaks considered to be unaccounted for water? 

A. Some water is used by the utility to flush its distribution system, service lines, mains, 

hydrants, and tanks to properly maintain the system. Water loss can also occur when lines 

break during construction. The utility is required to maintain records of the amount of water 

used to maintain the system or lost through line breaks. The fire department should measure 

or estimate the amount of water used for firefighting or testing and report the usage to the 

utility. If water used for maintaining the system or lost through line breaks is properly 

documented, then it should not be considered unaccounted for usage. 

Q. Why is unaccounted for water a concern? 

A. Water is a limited natural resource that must be conserved to assure adequate supply; 

therefore, water utilities should be taking reasonable steps to avoid excessive losses. It is 

Commission practice to allow 10% of the total water produced or purchased as acceptable 

unaccounted for water. Excessive unaccounted for water is removed from the peak demand in 

calculating used and useful. In addition, the chemical and electrical expenses and purchased 

water costs associated with unaccounted for water in excess of 10% should be adjusted so that 

rate payers do not bear those costs. The Commission has also required utilities to take 

sorrective action to reduce the excessive unaccounted for water, if economically feasible. 

:See proposed Rule 25-30.4325( l)(e), EX- RPR-2.) 

2. 

4. This has been a long-standing Commission practice. In addition, I reviewed several 

4WWA publications and WMD rules related to consumptive use permits and water 

:onservation, which support 10% as a reasonable amount of unaccounted for water. Page 3 1 

i f  the AWWA M32 Manual states that “[tlhe percentage of unaccounted-for water can vary 

Why isn’t the water used for fire fighting, testing, flushing, or the amount of water lost 

Why is unaccounted for water over 10% considered an excessive amount? 

- 9 -  
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widely from system to system. Values ranging from 4-30 percent of the total accounted-for 

consumption are found, although 10-15 percent may be more prevalent. The percentage can 

also vary from year to year in the same system. The higher values generally are associated 

with older systems, in which leakage, no meters or faulty meters are more common place than 

in newer systems. Systems operating at high pressures usually will experience a high loss 

percentage." (EX- RPR-3) The St. Johns River WMD Rule 12.2.5 on Water Conservation 

Plans requires utilities applying for a public supply water use permit to perform a meter 

survey. If the initial unaccounted for water is 10% or greater, the utility may need to initiate a 

meter change-out program and must complete a leak detection evaluation. (EX- EWR-4) The 

Southwest Florida WMD Water Use Permit handbook requires water systems in the Northern 

Tampa Bay Water Use Caution Area (Pasco, Pinellas and Northem Hillsborough Counties) 

and the Southern Water Use Caution Area (Southern Hillsborough, Manatee, Sarasota, 

Charlotte, Desoto, Hardee, Highlands and Polk Counties) to take remedial action if the annual 

report reflects greater than 12% unaccounted for water. For water systems that are not in a 

Water Use Caution Area, applicants with unaccounted for use greater than 15% may be 

required to address the reduction of such use through better accounting or reduction of 

unmetered uses of system losses. (EX- RPR-5) The Northwest Florida WMD considers 

10% a reasonable amount of unaccounted for water. That WMD does not have a specific rule, 

but relies on a "reasonable and beneficial" test prescribed by Statute. 

Q. Should an adjustment be made for unaccounted for water for systems with 

unaccounted for water in excess of 1 O%? 

A. For those water systems that have over 10% unaccounted for water, if the utility has 

performed a water audit and is in the process of reducing the amount of water loss, no 

adjustment to expenses is needed because the cost the company will incur to correct the 

problem will likely exceed the expenses that would be removed. Also, for those systems that 
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0% unaccounted for water, the adjustment on such small amounts of 

unaccounted for water would be immaterial. For those water systems with unaccounted for 

water in excess of 10% where the utility has not taken steps to reduce the water loss, a 

reduction in peak demand and chemical and electrical expenses and purchased water should be 

made. In addition, the utility should investigate the source of the water loss and reduce the 

amount of unaccounted for water if it has not done so already. (See proposed Rule 25- 

30.4325( l)(e) and (1 0), EX- RPR-2.) 

Q. Should a growth allowance be included in the used and useful calculation? 

A. Yes. Pursuant to Section 367.081(2)(a)2., F.S., a growth allowance must be included 

in the used and useful calculation for plant needed to serve new customers for five years after 

the end of the test year, not to exceed 5% per year. Rule 25-30.431, F.A.C., contains the 

criteria for a growth allowance. 

Q. 

A. For water systems where there is a requirement by the local city or county 

government to provide fire flow, the used and useful calculation should include the required 

fire flow. If fire flow is provided but is not mandated by the local government, 500 gallons 

3er minute for 2 hours should be included in the used and useful calculation, unless the utility 

:an demonstrate that a greater amount is provided. (See proposed Rule 25-30.4325( l)(c) and 

Should fire flow be included in the used and useful calculation? 

Yes. 

ld), EX- RPR-2.) 

2. 

‘or fire flow, if provided? 

4. No. Fire hydrants are designed by professional engineers and approved by the DEP to 

irovide fire protection. The Commission has consistently recognized the need for fire flow 

irotection and considered i t  in the determination of used and useful. While hopefdly fires do 

lot occur frequently, I believe it  is important to allow the utility to include fire flow in its used 

Do you agree with OPC’s proposed rule language which would include an allowance 

- 1 1  - 



0 0 0 2 7 7  

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 

and useful calculation if there is a local requirement to provide fire flow and fire hydrants 

exist in the service area. This is consistent with Order No. PSC-96-1320-FOF-WS7 issued 

October 30, 1996, in Docket No. 950495-WS (Southem States Utilities, Inc.), in which the 

Commission found that, while the Commission does not test fire hydrants or require proof that 

hydrants are functional or capable of the flows requested, an investment in plant should be 

allowed. 

Q. 

more than one well and are not built out? (See proposed Rule 25-30.4325(6), EX- RPR-2.) 

A. For systems that have more than one well and are not built out, Commission practice 

has been to remove the largest well and base the capacity on the remaining well(s). This is 

known as the system’s firm reliable capacity. The assumption is that the largest well should 

be removed to recognize that the utility must be able to meet its demand when one of the wells 

is out of service. This is consistent with the Recommended Standards for Water Works. 

Paragraph 3.2.1.1 Source Capacity, states that “[tlhe total developed groundwater source 

:apacity.. .shall equal or exceed the design maximum day demand with the largest well out of 

service.” And paragraph 6.3 Pumps, states that “[alt least two pumping units shall be 

x-ovided. With any pump out of service, the remaining pump or pumps shall be capable of 

x-oviding the maximum pumping demand of the system.” (EX- RPR-6) 

2, 

?rm reliable capacity? 

4. Yes. This practice has been accepted by the Commission in Order No. PSC-02-0656- 

’AA-WU, issued May 14, 2002, in Docket No. 992015-WU (Sunshine Utilities of Central 

;la., Inc.); Order No. PSC-96-1320-FOF-WS7 issued October 30, 1996, in Docket No. 

,50495-WS (Southem States Utilities, Inc.); Order No. PSC-93-0423-FOF-WS, issued March 

!2, 1993, in Docket No. 920199-WS (Southern States Utilities, Inc., and Deltona Lakes 

How should firm reliable capacity be determined for those water systems that have 

Has the Commission approved used and useful calculations for water systems based on 
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Utilities); and Order No. PSC-02-1449-PAA-WS7 issued October 21, 2002, in Docket No. 

01 1451-WS (Plantation Bay Util. Co.). 

Q. What is the function of a water storage tank? 

A. Storage tanks are used to provide reserve supply for operational equalization and fire 

suppression. With storage, variations in water quality, quantity, and system pressure will be 

improved. 

Q. 

have storage capacity? 

A. For systems with ground or elevated storage, the firm reliable capacity of the water 

system should be based on the capacity of the well(s), with the largest removed from service, 

and with the remaining well(s) operating 12 hours per day. The assumption is that the wells 

should have some down time to allow the aquifer to recharge. It is environmentally 

responsible and prudent to rest a well for 12 hours per day so that the ground water can 

recharge. Excessive pumping has caused wells to draw air, sand and gravel into the water 

system; saltwater intrusion; land subsidence; and collapsed wells. The use of 12 hours per day 

of pumping also reflects the general usage pattern of customers. (See proposed Rule 25- 

How should the utility’s firm reliable capacity be determined for water systems that 

30.4325(6)(b), EX- RPR-2.) 

Q. 

A. This practice has been accepted by the Commission in numerous rate cases, 

including Order No. PSC-02-1449-PAA-WS7 issued October 21, 2002, in Docket No. 01 1451- 

WS (Plantation Bay Util. Co.); Order No. PSC-02-0656-PAA-WU7 issued May 14, 2002, in 

Docket No. 992015-WU (Sunshine Utilities of Central Fla., Inc.); Order No. PSC-01-1574- 

PAA-WS, issued July 30, 2001, in Docket No. 000584-WS (Laniger Enterprises of America, 

Inc.); Order No. PSC-O0-1774-PAA-W, issued September 27, 2000, in Docket No. 991 627- 

WU (Park Water Co., Inc.); Order No. PSC-O1-2385-PAA-WU7 issued December 10,2001, in 

Has the Commission previously used a 12-hour day to determine well capacity? 

Yes. 
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Docket No. 01 0403-WU (Holmes Utilities, Inc.); and Order No. PSC-96-1320-FOF-WS, 

issued October 30, 1996, in Docket No. 950495-WS (Southem States Utilities, Inc.). 

Q. How do you recommend that used and useful be calculated for storage tanks? 

A. The used and useful calculation for storage should be made by dividing the peak 

demand by the useable storage of the storage tank. Useable storage capacity less than o r  equal 

to the peak demand should be considered 100 percent used and useful. (See proposed Rule 

25-30.4325(1)(d), (8), and (9), EX- RPR-2.) 

Q. 

system in prior cases? 

A. 

960329-WS (Gulf Util. Co.). 

Q. Are there standards for sizing of storage tanks? 

A. The AWWA Water Distribution Systems Handbook and the U. S. Army Corps of 

Engineers Design of Small Water Systems Manual each recommend guidelines for storage 

capacity. The AWWA Water Distribution Systems Handbook states that the principal 

fiinction of storage is to provide reserve supply for operational equalization, fire suppression 

reserves, and emergency needs. Operational storage is to make up the difference between the 

consumers’ peak demands and the system’s available supply. The volume of operational 

storage required is a function of demand fluctuation in a community and is commonly 

estimated at 25 percent of the total maximum day. Fire storage needs vary significantly by 

community. Emergency storage is the volume of water recommended to meet demand during 

emergency situations, such as source of supply failures, major transmission main failures, 

pump failures, electrical power outages, or natural disasters. The Department of the Army’s 

Design of Small Water Systems Manual states in Section 4-3c that “distribution storage 

facilities are used to meet peak demands (including fire flows), allow continued service when 

Has the Commission recognized that one full day of storage may be needed for a 

Yes. See Order No. PSC-97-0847-FOF-WS, issued July 15, 1997, in Docket No, 

- 1 4 -  
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the supply is interrupted, equalize system pressures, eliminate continuous pumping, and 

facilitate the use of economical pipe sizes ...[ Dlepending upon system size and type, 

distribution storage volume may vary from about one-half the average daily use, t o  the 

maximum daily use, to a 2- or 3-day supply.” (EX - WR-7) Florida has frequent fires, 

lightning, hurricanes, and floods which can cause power outages for an extended period of 

time or well contamination. The only source of water would be the amount in the ground or 

elevated storage tanks. 

Q. Do you agree with OPC’s proposed rule language defining peak demand for storage? 

A. No. OPC’s proposal to include only 25% of the utility’s maximum day demand for 

storage is based on DEP Rule 62-555.320, F.A.C., which contains the minimum criteria for 

designing storage capacity. 

Q. 

and storage tanks separately? 

A. No. High service pumps should not be evaluated separately from storage. The cost of 

high service pumps is minimal compared to the cost of storage. If a party to a proceeding 

believes that a separate evaluation should be made for high service pumps, the alternative 

calculation provision in the proposed rule may be used. 

Q. 

A. The hydropneumatic tank is designed to maintain pressure in the water 

distribution system. Once the pressure drops it must be refilled from the well or storage tank 

and high service pumps. (See proposed Rule 25-30.4325(8), EX - RPR-2.) 

Q. 

Do you agrec with OPC’s proposal to evaluate used and useful for high service pumps 

Should the hydropneumatic tank be included in the storage calculation? 

No. 

How should the utility’s firm reliable capacity be determined for water systems that 

have no storage capacity? 

A. For systems with no storage, the firm reliable capacity should be based on the gallons 

per minute capacity of the well(s), with the largest well removed from service. (See proposed 
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Rule 25-30.4325(6)(a), EX - RPR-2.) 

Q. What if the systems are built out? 

A. The used and useful formula is for systems with potential growth in the service 

territory. If the utility’s service territory is built out and there is no apparent potential for 

expansion in the surrounding area, the system should be considered 100% used and useful i f  it  

appears that the system was designed prudently. (See proposed Rule 25-30.4325(4)(b), EX - 

WR-2 .) 

Q. Has the Commission previously found utility water systems to be 100% used and 

useful if the utility’s service territory is built out and there is no apparent potential for 

expansion in the surrounding area? 

A. Yes. In Order No. PSC-98-0130-FOF-WS, issued January 26, 1998, in Docket No. 

970633-WS (Paradise Lakcs Util., Ltd.); Order No. PSC-99-0243-FOF-W, issued February 

9, 1999, in Docket No. 980726-WU (Dixie Groves Estates, Inc.); Order No. PSC-00-0807- 

PAA-WU, issued April 25, 2000, in Docket No. 991290-WU (Brendenwood Water System); 

and Order No. PSC-96-1320-FOF-WS, issued, October 30, 1996, in Docket No. 950495-WS 

(Southern States Utilities, Inc.). 

Q. How should used and useful be calculated for water systems with only one well? 

A. For systems with only one well, the system should be considered 100Y0 used and 

useful unless it appears that the well is oversized. As with any used and usefd calculation, 

prudence and economies of scale are always considered. Commission rules and statues 

require the Commission to evaluate quality of service in rate cases, including the operational 

sondition of the utility’s plant and facilities and the utility’s attempt to address customer 

satisfaction. With one well systems, the reliability is poor and the result can be poor customer 

satisfaction. Over time, the one well system will fail or need repair, which will require it to be 

]ut of service. I believe from a quality of service standpoint one well should be 100% used 

- 1 6 -  
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and useful. (See proposed Rule 25-30.4325(4)(~), EX - RPR-2.) 

Q. 

useful in other cases? 

A. Yes. This practice has been accepted by the Commission in many cases including 

Docket No. 991290-WU, by Order No. PSC-OO-08O7-PAA-WU7 issued April 25, 2000, 

(Brendenwood Water System), and in Docket No. 950495-WS, by Order No. PSC-96-1320- 

FOF-WS, issued October 30, 1996 (Southern States Utilities, Lnc.). 

Q. Can you please summarize your testimony? 

A. A rule to address the amount of used and useful water facilities to be included in a 

water utility’s rate base must be broad enough to address a wide range of issues concerning 

the size, age, and types of treatment while balancing utility and customer concerns. Minimum 

design criteria must be weighed against economies of scale. I believe that staffs proposcd 

rule generally meets those criteria. However, there are three sections of the proposed rule that 

could be revised to clarify the intent of those provisions. Exhibit RPR-8 contains a matrix 

showing the proposed rule and the changes that the Commission may want to consider. 

Q. 

(1 1) of the proposed rule to section (2)? 

A. Yes. This rule generally addresses the utilities filing requirements for a rate 

proceeding. Moving the provisions of section (1 1) to section (2) clarifies and consolidates 

some of the factors the Commission considers in evaluating used and useful plant. 

Q. 

several other sections of the rule to section (3)? 

A. Yes. Section (3) of the proposed rule addresses, in part, alternative used and useful 

calculations. OPC’s proposal to move alternatives and limiting factors found in sections (6) 

and (1 1) of the rule, such as service area restrictions, treatment capacity, and well draw down 

Has the Commission found water utilities with only one well to be 100% used and 

Do you agree with OPC and the industry regarding moving the provisions in section 

Do you agree with OPC’s proposal to move alternatives and limiting factors found in 
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limitations, to section (3) provides additional clarification and consolidation of the rule 

language. The new language allows any party to a proceeding, not just the utility, or the 

Commission staff to propose and justify an altemative calculation. 

Q. 

language regarding unaccounted for water? 

A. I agree in concept with that change. Witness Guastella proposes that the altemative 

language in Rule 25-30.4325( l)(e) should read “Excessive unaccounted for water (EUW) is 

finished potable water produced (delivered to the system) that exceeds 10% of that production 

quantity.” The proposed rule could be changed for clarification purposes to read “Excessive 

unaccounted for water (EUW) is unaccounted for water in excess of 10 percent of the amount 

produced.” 

Q. 

A. No. I donot. 

Do you agree with Aqua Utilities, Inc.’s witness Guastella’s proposal to revise the 

Do you have anything further to add? 
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BY MS. GERVASI: 

Q Mr. Redemann, did you prefile or cause to be prefiled 

Exhibits RPR-1 through RPR-8 along with your prefiled 

testimony? 

A Yes. 

Q Do you have any changes to make to any of your 

prefiled exhibits? 

A Yes. I have one correction to make in two places on 

my prefiled Exhibit RPR-8. 

exhibit. 

I have prepared a corrected 

CHAIRMAN CARTER: Hang on one second. That is RPR-8? 

THE WITNESS: RPR-8, which has been handed out to the 

parties and the Commission. 

CHAIRMAN CARTER: Okay. 

THE WITNESS: The correction is as follows on Exhibit 

RPR-8, Page 3 of 5, the middle column, Paragraph (7) (a). I 

have replaced the words "change '30-day period' to 'maximum 

month"' to "no change recommended." Also on Exhibit RPR-8, 

Page 4 of 5, middle of the column, Paragraph (7) (b), I replaced 

the words "change '30-day period' to 'maximum monthI1' to "no 

change recommended. 

BY MS. GERVASI: 

Q Thank you. Does that conclude the changes to your 

prefiled exhibits? 

A Yes. 

FLORIDA PUBLIC SERVICE COMMISSION 
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Q Could 

;his time? 

A Yes. 

lave been used 

285 

Q Have you prepared a brief summary of your testimony? 

A Yes, I have. 

you please present that to the Commission at 

Over the years, a number of different methods 

o calculate water treatment plant used and 

iseful. This has resulted in a substantial amount of staff, 

itility, and ratepayer advocate time and litigation. The 

-itigation results in substantial rate case expense, which 

results in higher rates. 

In 2003, in Docket 020071-WS, which was a rate c se 

Ior Utilities, Inc. of Florida, I testified to the Commission's 

)olicy at that time on the water treatment plant used and 

Iseful. There was also testimony from the utility and Public 

'ounsel in that case. The proposed Rule 25-30.4325 is designed 

;o codify the Commission's policy and streamline the water 

;reatment plant used and useful calculations. 

MS. GERVASI: Thank you. Staff tenders the witness 

ior cross-examination. 

CHAIRMAN CARTER: Mr. Reilly, you're recognized. 

MR. REILLY: Thank you. I'm having my engineer 

Mitness just pass out a two-page Citizens' cross-examination 

2xhibit. It is just a copy of two rules of the PSC, and I'm 

just going to ask him a question or two about those two rules, 

2nd how they might apply to our proceeding. 
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CHAIRMAN CARTER: Okay. 

CROSS EXAMINATION 

BY MR. REILLY: 

Q Mr. Redemann, I was just going to ask you very few 

questions on this rule. Are you familiar with this rule? 

A Yes, but I don't have it in my prefiled testimony. 

Q But I still would like to ask you a question. 

MS. GERVASI: Staff would like to voice an objection 

at this point in time based on these questions having to do 

uith the AFPI rule or the service availability rule go beyond 

the scope of the witness' prefiled testimony. 

CHAIRMAN CARTER: Mr. Reilly. 

MR. REILLY: We can just brief the rule and that's 

fine. It was my desire to bring before the Commissioners that 

there is a mechanism for utilities to seek recovery of plant 

that is not deemed used and useful, and that was the reason for 

chese one or two questions. 

CHAIRMAN CARTER: The objection is that it's outside 

:he scope of the rule. 

MR. REILLY: And in response to that, if the 

:ommission doesn't give me leave to ask a question, we will 

just brief it in our brief. 

CHAIRMAN CARTER: Why don't we do that. Let's try to 

stay close to home base. I mean, we kind of got off. Let's 

stay close to home base on this one. You have got his 

FLORIDA PUBLIC SERVICE COMMISSION 
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testimony, his Direct Testimony, you have got his exhibits, 

and - -  

MR. REILLY: The rules speak for themselves. 

CHAIRMAN CARTER: Okay. 

BY MR. REILLY: 

Q Mr. Redemann, staff's version of the rule includes a 

provision for using peak hour design criteria of 1.1 gallons 

per minute per ERC for systems that do not have adequate FDEP 

monthly operating reports? 

A Yes, that's correct. 

Q How would you define ERC? 

A An equivalent residential connection. 

Q And what does that mean to you? 

A That's the customer demand that is placed on the 

system by one residential connection. 

Q And if you had a mobile home park with 200 ERC 

connections and no records, this would be the provision of the 

rule that you would use? 

A For a mobile home park, I would multiply it by .8. 

Q .8, okay. And is that provision of applying .8 in 

the rule or what would be the basis of making such a 

calculation? 

A I believe itls in our 25-30 rule. 

Q So that would apply in that situation? 

A Yes. 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

2 0  

21 

23 

24 

25 

FLORIDA PUBLIC SERVICE COMMISSION 



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 

288 

Q And, likewise, with regard to the provision using for 

maximum day design criteria of 787.5 gallons per day per ERC of 

actual flows, you would - -  

A Multiply it by .8. 

Q For a system? 

A With mobile homes. 

Q Okay. If I could have you refer to your testimony on 

Page 7, Lines 24 through 25, and Lines 1 and 2 on the following 

Page 8. You state excluding fire flow from peak hour demand is 

not consistent with sound engineering design, but is based on 

FDEP permitting rules. Is that correct? 

A Yes. 

Q Does that mean that you do not consider FDEP design 

zriteria as presented in Chapter 62-555.320 to embody sound 

2ngineering design principles? 

A Remember, we're calculating used and useful for 

?lant, so we need to consider the design criteria, yes, but we 

ire also trying to establish a used and useful plant that is 

,ut into rate base. 

Q But would you not assume that the DEP rules do at 

least embody sound engineering? 

A We have a Commission policy and orders on the correct 

imount of used and useful as detailed in my testimony. 

Q Repeat that again. 

A I have Commission orders and references and incipient 

FLORIDA PUBLIC SERVICE COMMISSION 
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policy in my testimony on the proper method of used and useful. 

Q And that is - -  and how is that responsive to the 

question that, in fact, that constitutes sound engineering 

principles? 

A Repeat your question? 

Q I asked you in your statement in your testimony does 

that mean that you do not consider FDEP design criteria 

presented in their rule to embody sound engineering principles? 

A Yes. DEP does have engineering design criterion that 

are sound engineering principles. 

Q Including the particular one I mentioned, which is 

62-555.320? 

A Can you read the rule to me? 

Q That is the rule that is for design and construction 

3f public water systems. 

CHAIRMAN CARTER: Mr. Reilly, just let him look at it 

2nd see if he is familiar with the rule, but I think we are 

really once again getting far afield. That's a DEP rule. But 

if you want to ask him about is he familiar with the rule, then 

de will go from that. I think you can get the same thing that 

{ou are trying to accomplish by - -  

MR. REILLY: Do you have a copy of the rule? And in 

lis testimony he makes reference - -  well, let's just take a 

Look at it here. 

CHAIRMAN CARTER: Do you have a copy of that rule? 
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THE WITNESS: Not with me. 

CHAIRMAN CARTER: Staff, can you get him a copy of 

MS. GERVASI: Yes, sir. 

CHAIRMAN CARTER: Let's take a moment here. If we're 

sk a witness a question, we need to give him some 

information so he can respond to it. So let's just take about 

two minutes here and everyone just kind of exhale a little bit. 

This may be a good point to stretch. Let's take five minutes. 

(Recess. ) 

CHAIRMAN CARTER: Okay. We are back on the record. 

And when we left, Mr. Reilly was going to provide the 

witness with a copy of the rule. 

MR. REILLY: Yes. 

BY MR. REILLY: 

Q And have you had an opportunity to look at it? 

And the limited scope, the nature of this question, 

I'm not asking detailed questions about this DEP rule, it's 

just the testimony that says OPC's proposal is not consistent 

vith sound engineering practices. And then the very next 

sentence says, "Nevertheless, it is based on DEP's permitting 

rules regarding the capacity of the system." 

So my simple straightforward question is do you not 

ielieve that the FDEP rule embodies sound engineering 

irinciples? I guess that's the nature of it. 
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A Well, the DEP rules include minimum designs. You 

need also to use the engineering references and guidance 

documents attached to the DEP rule. 

MR. REILLY: Okay. Enough on the DEP rule. 

CHAIRMAN CARTER: I'm with you. 

MR. REILLY: I sense that. 

BY MR. REILLY: 

Q Mr. Redemann, are you aware of the likelihood of a 

fire occurring on the annual peak demand hour of a water 

system, that is the highest hour out of 24 hours on the highest 

day of the 365 days? 

A I am not aware of that happening. 

Q It is highly unlikely? 

A Not highly unlikely because many water treatment 

plants have the same peak day every day, so it could very 

easily happen. 

Q It could very easily happen that a fire would occur 

3n the peak hour of the entire year? 

A Well, the peak days sometimes aren't really peak days 

that much. I mean, the pattern develops and the peak days 

2ren't really that - -  there isn't that much change over a year, 

2f a yearly period. 

Q But you are not aware of any instance where that has 

?ver happened? 

A Not that I can recall. 
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Q If there were to be a fire in the water system 

service area, would you expect that the fire demands would tend 

to suppress simultaneous peak demands? 

A If there is a fire that happens, the well pump - -  I 

mean, the pumper trucks would pull from the fire hydrants, and 

the demand would be slightly less, because they are going to 

put out the fire. 

Q Real quickly, I'm going to ask you the same questions 

I asked Mr. Seidman if you have handy Mr. Hoofnagle's 

testimony. 

A I don't have it with me right here. 

Q Could he be given one real quickly? 

CHAIRMAN CARTER: One second. We will take one 

second. 

Staff, if you could provide that information to the 

vitness. Also, while he is asking that, Mr. Hoofnagle and Mr. 

Jenkins also, is that right, do you want them to have both of 

:hose? 

MR. REILLY: I believe so. I think on this witness I 

im only asking Mr. Hoofnagle. 

CHAIRMAN CARTER: Oh, really? 

MR. REILLY: Yes. I think it's a good idea. Let me 

jet Mr. Jenkins' testimony just so we can all sing kum-ba-yah. 

CHAIRMAN CARTER: I was just anticipating. 

THE WITNESS: I have Mr. Hoofnagle's testimony. 
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BY MR. REILLY: 

Q And, again, I think we are looking at Page 2, Lines 

13 through 19. And I guess if you could just read that and 

determine if you concur with that statement? 

A Thirteen through 19? 

Q Yes, sir. 

A Page 2? 

Q Yes, sir. 

A "DEP sets/establishes standards of practice and care 

for the industry to ensure water quality. Issues of adequacy 

3f supply related to this overriding goal of water safety and 

quality as it might impact operating pressure and such concerns 

2s fire flow. We do not directly oversee water supply or 

quantity as such. This responsibility remains with the state's 

dater management districts. As I understand the role of the 

?SC, it is the agency that oversees rates, customer service and 

2conomic issues affecting private utilities under its 

jurisdiction. ' I  

Q And you are okay with that statement? 

A Yes. 

Q And the last question on Page 2, Lines 6 through 9, 

;his is where - -  if you would just take a look at that, it 

legins Subparagraph .320? 

A Subparagraph .320 is an extensive rule governing 

iesign and operation of public water systems and addresses 
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ancillary well features, storage, power, tankage, distribution 

system and plant operational issues, and safety. 

Q And you concur as well with that statement? 

A Yes. 
I 

~ Q All right. Changing the subject to high service 

pumps. Under your proposal including high service pumping with 

storage for used and useful calculations, the capacity of the 

high service pumps relative to system demand is not considered, 

is that correct? 

A Yes. I did a spreadsheet of pumping costs and 

storage costs, and the pumping costs was very minimal compared 

to storage cost 

Q And define that for me, if you would? 

A Well, I think it was about . 3  percent. 

Q Of total? 

A Pumping cost, 311.4, versus storage cost, Account 

330.4. So it was just minimal. 

Q So you just feel it is de minimis? 

A I don't feel like it is needed because it's a lot of 

work and you are not getting, you know, very much value out of 

it 

MR. REILLY: Just one second. 

CHAIRMAN CARTER: Take your time. 

BY MR. REILLY: 
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Q In your analysis, would you believe that's really 

true in every case concerning this cost of high service 

pumping? 

A Well, apparently what's happening is either they are 

putting them on the storage cost, or they are putting them in 

311.2, which is the well cost, which is also pumps. So it's 

just not a cost-effective solution to multiply or to do the 

high service pump calculation. You could apply it to the 

storage calculation. 

Q Let me have you refer to your testimony on Page 16, 

Lines 18 through 19. 

A Has the Commission previously used the 12-hour day to 

determine well capacity? Yes. 

Q Okay. You state in this testimony that the single 

dell system should be considered 100 percent used and useful 

inless it appears to be oversized? 

A Yes, that's correct 

Q How would you determine if a well is oversized? 

A I would need to see the calculations. But, 

lasically, what I have done is I looked on line for well 

zapacity, and from about 80 gallons per minute to 325 gallons 

ier minute, the wells cost the same. 

Q And determining whether it is oversized, would be one 

Jay is to look at the well's capacity relative to the system 

iemands ? 
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A Yes, that would be one way to do it. You probably 

would need to consider economies of scale. Well, for one well, 

we would consider that to be 100 percent used and useful. 

Q But if there was still some question of being 

oversized, wouldn't you make allowances for growth, excessive 

unaccounted for water, and, if provided, fire flow? 

A Well, that would all be looked at in the calculation, 

of course. 

Q To determine whether it was oversized or not? 

A Yes. 

Q And those would be other factors that you would 

consider ? 

A Yes. 

Q Is that not the used and useful calculation? 

A That is the used and useful calculation. 

Q Okay. Thank you. Moving on to another subject. 

This 100 percent used and useful for build-out systems. I 

Mould refer you to, I guess, the same page, 16, Lines 3 through 

5 .  Here you say that water systems that are built out with no 

3pparent potential expansion in the surrounding areas should be 

zonsidered 100 percent used and useful if designed prudently, 

is that correct? 

A That's correct. 

Q How do you determine if there was no apparent 

2xpansion of the service area? 
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A If they had an amendment case application in. 

Q Excuse me? 

A If there was an amendment application in. Most of 

the systems that we see out there are fixed systems, meaning 

they have been there for 20 or 30 years, and just are not 

growing. They are fully developed and built out. 

Q If an area is built out at least in its current 

service territory, however, if in the surrounding area there is 

large amount of acreage where the system has the potential to 

3row, if and when development is economically feasible in those 

zireas, would that not still constitute a potential growth for 

that system? 

A Well, I would have to see the exact area. I mean, 

clertainly if the neighboring communities are all growing right 

there, you might want to consider it. But in most cases, most 

2f the utility systems, they are not growing, and the 

3gricultural land next to them has been agriculture for many, 

nany years. 

Q So it might depend on the zoning and the whole growth 

?atterns? 

A If you wanted to change the zoning, you would have to 

3et it approved by the county, of course. 

Q Right. As part of evaluating if a system is 

irudently designed, this prudent standard you mention in your 

system, would you not also look to see if it was substantially 
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oversized for the service area which is now built out? 

A Yes. 

Q Now, on the subject of 24 hours versus - -  a subject 

we have talked about a lot - -  24 hours versus 12 hours, would 

you say that a water treatment plant that is twice as big as 

what is needed to serve its customer base at build-out is 

prudently designed? 

A Twice as big? No. But remember, the usage patterns 

of most customers indicate that they are not using the water 24 

hours a day. The water management districts, both the 

Southwest Florida and South Water Management District, each 

have one day watering. So watering - -  irrigation is just not 

3ccurring like it used to anymore. 

Q Could you make - -  I appreciate the clarification, but 

Mas that a yes or a no on the question of whether if at the end 

2f the day and you have a built-out system and it is twice as 

2ig as it needs to be, would that be an indication of it being 

?rudently designed? 

A Well, you would have to look at the specific 

zomponents of the water system. You might have to do an 

2conomies of scale adjustment, that's a possibility. 

Q But this would raise a question in your mind as to 

Jhether it was prudently designed if that was the final result 

it the build-out? 

A I would have to think about the specific situation, 
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but, yes, I would think about it. 

Q Do you know of any design criteria that states wells 

must be designed based on 12 hours per day of pumping time? 

A No, but the reason that I'm using the 12 hours is 

these systems have storage, and the water quality is generally 

poor, they usually have an aerator on. There is hydrogen 

sulfide in the water. And continually pumping that water 24 

hours will just deteriorate the water quality. So I'm 

recommending that it is prudently - -  it would be prudent to 

rest the well for 12 hours to replenish the water supply to get 

better quality of water service to the customers. 

Q I misspoke. My engineer, in fact, does have a 

question about Mr. Jenkins' testimony. So we will do this real 

quickly. If you could refer to it. And, again, I will just 

refer you to the same area of questioning as Mr. Seidman. I 

guess we are looking at Page 9, Lines 10 through 13. You don't 

have to read it out, but just if you could refer to it and just 

tell me whether you can agree with the statement? 

A I don't agree with the statement. Because, as I 

indicated earlier, most of the water systems that you would use 

che 12 hours have storage, and the water quality is poor, and 

jou need aeration generally for hydrogen sulfide. And the 

ioncentration of the water, pumping it 24 hours would just 

leteriorate the water quality. It's really a water quality 

issue. 
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Q And is that not the type of issue that - -  water 

quality issue you say? 

A Water quality. That would be the Florida Department 

of Environmental Protection. 

Q Okay. Given Mr. Jenkins' discussion about the 

complexities of well impacts in Florida and the numerous 

special conditions that comprise a typical consumptive use 

permit issued by the district, does it not seem likely that if 

there was any concern about pumpage in terms of quantity now, 

that it would be addressed in a condition of the consumptive 

use permit? 

A Yes, that would be addressed in the consumptive use 

permit if there is saltwater intrusion. 

Q Now, if a well field is sized to meet the maximum day 

demand of a service area, how frequently will that well field 

3e operating at 24 hours a day? 

A Probably not very frequently at all. 

Q And if a well field is designed to provide max day 

jemand with the largest well out of service, there will always 

3e at least one well pump not operating on the max day, is that 

Zorrect? 

A Well, the reason we take the one well out is during 

ieriods of time over the years the well will need to be 

replaced and so there may not be two wells there, there may 

Inly be one well for a period of time. 
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Q So the answer is - -  what is the yes or no answer to 

that? 

A Repeat the question? 

Q And if a well field is designed to 

maximum day demand with the largest well out 

will always be at least one well pump not op 

day, is that correct? 

A If one well is out of service, you 

well, if it's a two-well system. 

Q Right, if it's a two-well system. 

provide the 

of service, there 

rating on the max 

will only have one 

That's right, 

obviously it has to be - -  maybe my question is two or more 

wells. 

A If there are two or more wells, then you would have 

m e  less than however many wells you have. 

Q Okay. Could you explain how water quality and 

2erators affect well pumping? 

A The aerator for water quality, depending on what the 

?roblem is, if it's hydrogen sulfide, the water will flow over 

:he aerator and the aerator will release the hydrogen sulfide. 

Q But how does it affect well pumping? 

A The water quality - -  as you pump a well, you have a 

lraw down of the well and it concentrates the components of 

vhat is inside the well, and then you get a higher 

:oncentration if you continually pump the well. 

Q Would you say that's true for all systems everywhere? 

FLORIDA PUBLIC SERVICE COMMISSION 



1 

2 

3 

4 

5 

6 

7 

8 

9 

1 0  

11 

1 2  

1 3  

1 4  

1 5  

1 6  

1 7  

1 8  

1 9  

2 0  

2 1  

2 2  

2 3  

2 4  

2 5  

3 0 2  

A No, probably that's not true for all systems. 

Q What about storage without aerators? 

A There's very few of those, but there are probably 

some. I can't think of any right now. Generally speaking, the 

reason why you have storage is because of the water quality 

issue, particularly in the Central Florida area. 

Q You said you had storage because of water quality 

issues, not because of pressure demands and - -  

A Well, you could have it for both, yes. 

Q Excuse me? 

A You could have storage for both. 

MR. REILLY: Bear with us just one quick second. 

3Y MR. REILLY: 

Q Here is the question: For a system that has lime 

softening and storage, and no aeration, how does that affect 

dell pumping for 1 2  hours? 

A Well, for example, Florida Cities Water Company, 

vhich is the only system I know that has lime softening, they 

lad used some of the wells some of the time, they couldn't use 

:hem all at once. That is the only lime softening plant I'm 

iware of. 

Q I understand you are aware of that system, but how 

loes it affect well pumping? 

A Well, in that particular system, they couldn't use 

111 the wells at one time. That had to alternate them. The 
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water management district required them to do that, I believe. 

Q But that was done by the water management districts 

because of the specific circumstances of that case? 

A Yes. 

MR. REILLY: Thank you. 

That concludes my questions of Mr. Redemann. 

CHAIRMAN CARTER: Okay. I believe Mr. Hoffman is 

next. 

MR. HOFFMAN: Thank you, Mr. Chairman. 

CROSS EXAMINATION 

3Y MR. HOFFMAN: 

Q Good afternoon, Mr. Redemann. 

A Good afternoon. 

Q Let me ask you a question first about unaccounted for 

later, which is on Page 11? 

CHAIRMAN CARTER: Excuse me, Mr. Hoffman. I had one 

)f my over-50 moments. 

Commissioner Argenziano, the question that you had, I 

'orgot it, but I did remember that you had a question. 

COMMISSIONER ARGENZIANO: Thank you. Just to find 

u t ,  and I'm sure it varies from plant-to-plant, whether it's 

cean seawater or brackish, but do you have an estimate on how 

ften a plant - -  and I'm sure the gallonage has to be 

ncorporated in there, also - -  how often the reverse osmosis 

embranes need to be backwashed? 
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THE WITNESS: I don't recall exactly, but probably - -  

usually they are set on timers and stuff, or when the pressure 

builds up, then they have to go into automatic backwash. So I 

would estimate maybe 10 percent of the water, maybe 15 percent, 

if I recall correctly. 

COMMISSIONER ARGENZIANO: How often? 

THE WITNESS: Well, they are on a pressure cycle, so 

when the pressure builds up, it turns on and off. So, maybe 

what you are asking is how much time they are - -  

COMMISSIONER ARGENZIANO: No. No. I think in the 

interim I found out the answer myself, and it really depends on 

Mhat type of facility. There is a plant in - -  the Diablo plant 

in California, which has also reverse osmosis, or seawater 

iesalination for drinking water as well as cooling water, and 

I'm finding out, and I'm going to place a call to them, and 

finding out they haven't even backwashed their filters yet. 

Chere was no need. 

But, yet, the City of Dunedin, I think, uses about 

130 gallons to backwash every 48 hours. So it is just 

iependent. But, that is what I really wanted to know was the 

irequency, and I guess it depends on what type of plant, where 

.t is located, and what technology, whether it is new or older 

:ethnology. 

Thank you. 

CHAIRMAN CARTER: Thank you, Commissioner. 
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Mr. Hoffman, sorry to interrupt, but I had one of my 

over-50 moments there. 

MR. HOFFMAN: Thank you, Mr. Chairman. 

BY MR. HOFFMAN: 

Q Mr. Redemann, a question about unaccounted for water, 

which is addressed at least in part on Page 11 of your prefiled 

testimony. 

A Yes. 

Q Okay. On Page 11, Lines 2 through 5, there is a 

sentence there that states, "For those water system with 

unaccounted for water in excess of 10 percent, where the 

utility has not taken steps to reduce the water loss, a 

reduction in peak demand and chemical and electrical expenses 

2nd purchased water should be made." 

My question is, would you agree that where 

unaccounted for water is in excess of 10 percent, and the 

Jtility has taken such steps to reduce the water loss, that a 

reduction in peak demand and chemical and electrical expenses 

2nd purchased water should not be made? 

A Yes, that's correct. What I'm really looking for is 

Eor the utility to contact the Florida Rural Water Association, 

2nd they have circuit riders around the state that help the 

itilities find unaccounted for water. Other times itls a 

netering issue, or they actually have the equipment to find the 

teaks along with the water management district. So before you 
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come in for a rate case, it would be a good idea for those 

systems that are over 10 percent to have the water management 

district - -  I mean, the Florida Rural Water Association find 

the leaks and make a recommendation on the system and what 

needs to be done. 

Q And your testimony is that when a utility has taken 

those steps under these circumstances that there should not be 

a reduction in peak demand and chemical and electric expenses 

and purchased water, correct? 

A That would probably be correct. It all depends on 

what the Florida Rural Water Management recommends. It may be, 

you know, replacement meters or something like that, so it just 

depends on what they recommend. 

Q Let me ask you a question or two about peak day and 

how that is determined under the proposed rule. That is 

subsection 7 of the proposed rule, and you talk about it on 

Page 5 of your testimony. Just a couple of questions on this. 

Would you agree that if the maximum day has an 

inusual occurrence, that for consistency the Commission should 

:urn to the next highest day that does not have an unusual 

Iccurrence? 

A Well, I have done that before. I have used the 

second highest day if there was no unusual occurrence. 

Zecently we have just used the five-day maximum average, but I 

lave used that in the past. 
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Q And in your expert opinion, then, either methodology 

would be appropriate? 

A Yes, either methodology would be reasonable. 

Q And would you agree that when a five-day average is 

used, and this is simply a matter of math, when a five-day 

average is used, the utility will not recover the cost for the 

max day in the test year? 

A It all depends if there was a previous rate case and 

the system was 100 percent used and useful the last time, then 

I would recommend that it be 100 percent again. It just 

depends on the situation. 

Q Okay. Let me try a hypothetical with you, that sort 

of addresses Subsection 4 of the rule, which is the instances 

where a water treatment system is considered 100 percent used 

m d  useful, and you get into this on Page 16 of your testimony. 

Are you with me, Mr. Redemann? 

A Yes. 

Q If you would assume that a utility's water system has 

peak demand of 600 gallons per minute; and then assume, 

secondly, that a four-inch well has a peak capacity of 

500 gallons per minute. So that is less than the peak demand 

2 f  the customers. And then assume that a six-inch well has a 

?eak capacity of 1,200 gallons per minute. Those are my three 

€acts for my hypothetical. 

NOW, you would agree, would you not, that in order 
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for the utility to meet its obligation to serve it would have 

to use that six-inch well, correct? 

A Yes. 

Q And would you agree that under the proposed rule, 

which you support Subsection (4)(a), that that six-inch well 

would be 100 percent used and useful? 

A That is correct. 

MR. HOFFMAN: Thank you. Those are all the questions 

I have. 

Thank you, Mr. Chairman. 

CHAIRMAN CARTER: Mr. Friedman. 

MR. FRIEDMAN: I have none. 

CHAIRMAN CARTER: Commissioners? Staff? 

MS. GERVASI: We have no redirect. 

CHAIRMAN CARTER: Okay. Then let's take care of some 

housekeeping matters. 

MS. GERVASI: Staff would move Exhibits 14 through 

20, and Exhibit 21 as revised. 

CHAIRMAN CARTER: Any objections? Hearing none, 

Exhibits 13, 14, 15, 16, 17, 18, 19, 20, and 21, correct? 

MS. GERVASI: And 21 as revised, yes, sir. 

CHAIRMAN CARTER: Show it done. 

MS. GERVASI: Thank you. 

(Exhibits 14 through 20, and 21 as revised, admitted 

into the record.) 
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MS. GERVASI: And it appears at this time this would 

be the appropriate time for Public Counsel to move in the 

Rebuttal Testimony of Mr. Woodcock. 

MR. REILLY: I do so move. 

CHAIRMAN CARTER: No objections? Show it done. 

would be exhibit - -  I guess we will need to start on anoth 

1 is t , then. 

That 

r 

MS. GERVASI: That would be Rebuttal Testimony, and I 

don't believe he had any exhibits to his rebuttal, is that 

correct? 

MR. REILLY: That is correct. 

CHAIRMAN CARTER: Okay. 

FLORIDA PUBLIC SERVICE COMMISSION 
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PREFILED REBUTTAL TESTIMONY O F  

ANDREW T. WOODCOCK P.E., M.B.A. 

Q. WHAT IS YOUR NAME AND BUSINESS ADDRESS? 

A. My name is Andrew Woodcock. My business address is 201 East Pine St. Suite 1000, 

Orlando, Florida. 

Q. WHAT IS THE PURPOSE O F  YOUR REBUTTAL TESTIMONY? 

A. The purpose of my testimony is to respond to the testimonies of Mr. Seidman, Mr. 

Guastella, Mr. Redemann, Mr. Hoofhagle, and Mr. Jenkins. 

Q. WILL YOU DESCRIBE THE STRUCTURE O F  YOUR TESTIMONY? 

A. Given the number of issues and testimonies I have generally structured my testimony 

to provide discussion by issue in the general order of the proposed rule. To the extent that 

there are other issues with respect to individual testimonies, they are addressed toward 

the end of my testimony. Where necessary, I may cross reference testimonies. As with 

my direct testimony I refer to Staffs proposed rule as the “proposed rule”. Any changes 

to the proposed rule that I recommend are referred to as “recommendation” or 

“recommended language”. 

Q. MR. SEIDMAN IN HIS TESTIMONY IMPLIES THAT A SEPARATE 

CALCULATION FOR HIGH SERVICE PUMPING U&U COMPLICATES A 

RULE THAT IS THE RESULT OF COMPROMISE AND THAT SUCH A 

COMPONENT EVALUATION SHOULD BE CONSIDERED AS AN 

ALTERNATIVE CALCULATION. WHAT ARE YOUR THOUGHTS ON HIS 

POSITION? 
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A. As I have stated in my prefiled testimony I do not believe that a separate calculation of 

high service pumping used and usefulness complicates the rule. High service pumping is 

a common component in water treatment plants that has a separate and distinct design 

basis and service requirement from storage. As such, it requires a separate U&U 

evaluation. Mr. Seidman in his own testimony says that he has taken similar positions in 

the past. My opinion is that high service pumping is of a sufficient different nature from 

storage facilities that a separate U&U calculation is warranted. 

Q. TO CONTINUE WITH HIGH SERVICE PUMPING, MR. GUASTELLA’S 

TESTIMONY STATES THAT THERE IS ALMOST NO NEED TO CONDUCT 

AN ANALYSIS OF HIGH SERVICE PUMPS BECAUSE IN MOST INSTANCES 

THEY ARE 100% U&U BY OBSERVATION. WHAT ARE YOUR THOUGHTS 

ON THIS APPROACH? 

A. The rationale behind Mr. Guastella’s statement appears to be that when multiple 

pumps that are manifolded (piped) together are pumping at the same time there can be 

increased pressure in the discharge piping that can cause the pumps to operate at less than 

their rated capacity. This capacity/pressure relationship is a common property of 

centrifugal pumps in general, not just specific to high service pumps, and is a factor that 

is considered in the design process. An appropriately designed high service pumping 

system will actually operate in an envelope of capacity that will vary based on 

downstream pressure. At high pressures the pumps may deliver slightly less than the 

rated capacity and at low pressure pumps may deliver slightly more than the rated 

capacity. The rated capacity of the pumps usually represents the mid-point of the 
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operating envelope and in my opinion is the appropriate capacity to use for U&U 

analysis. 

Q. WHAT IS YOUR OPINION OF MR. REDEMANN’S TESTIMONY OF HIGH 

SERVICE PUMPS? 

A. Mr. Redemann states that the cost of high service pumps is minimal compared to the 

cost of storage and should not be evaluated separately. Regardless of the minimal cost 

issue, which is a subjective determination, high service pumps are inherently different 

than storage and are evaluated for U&U in a completely different manner. 

He also states that a separate evaluation of high service pumping could be made under the 

alternative calculation provision. I am of the opinion that high service pumps are not a 

special or unique case. They are a critical component of a water system that is always 

present after storage 

Q. MR. SEIDMAN, MR. GUASTELLA AND MR. REDEMANN TAKE ISSUE 

WITH YOUR CHANGE TO THE PEAK DEMAND FOR WATER TREATMENT 

SYSTEMS WITH STORAGE, STATING THAT YOU HAVE ELIMINATED THE 

FIRE FLOW CONSIDERATION. WHAT IS YOUR RESPONSE TO THIS? 

A. I agree with some of the arguments presented. I recommend the following change to 

my recommended rule change: 

“2. For utilities with storage, the utility’s maximum day demand, 

excluding excessive unaccounted for water plus a growth 

allowance based on the requirements in Rule 25-30.43 1, F.A.C., 

and where provided, a minimum of either the fire flow required by 

local governmental authority or 2 hours at 500 gpm. Fire flow shall 
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be considered to the extent the treatment facilities can replenish 

fire flow volume over a 24 hour period.” 

This revised language mirrors the language that is presented in staffs proposed rule, 

while recognizing that with storage, water treatment facilities need not meet the peak 

requirements of fire flow that are addressed by storage and high service pumping. 

Q. WHAT IS YOUR RESPONSE TO MR. SEIDMAN’S, AND MR. 

GUASTELLA’S COMMENTS ON YOU ADDING “IF PROVIDED’’ TO 

PARAGRAPH (l)(c) O F  THE PROPOSED RULE? 

A. It is purely a matter of wording. I am fine with staffs proposed language of “where 

fire flow is provided” with regard to this issue in proposed paragraph l(c). 

Q. WHAT ARE YOUR COMMENTS REGARDING MR. REDEMANN’S 

STATEMENTS REGARDING YOUR PROPOSED LANGUAGE DEFINING 

PEAK WATER DEMANDS FOR WATER TREATMENT SYSTEMS? 

A. Mr. Redemann states that my definition is not consistent with sound engineering 

design and then says my proposal is based on FDEP permitting rules. I am of the opinion 

that FDEP’s requirements are certainly consistent with sound engineering design and are 

appropriate for U&U calculations. 

Q. WHAT IS YOUR RESPONSE TO MR. SEIDMAN’S, MR. GUASTELLA’S 

AND MR. REDEMANN’S CONCERNS ABOUT YOUR RECOMMENDED 

LANGUAGE FOR PROPOSED PARAGRAPH l(d) REGARDING THE PEAK 

DEMAND FOR STORAGE? 

A. Mr. Seidman raises several issues regarding peak demand for storage. His first 

argument rests with the fact that my recommended 25% plus fire flow volume represents 

the regulatory minimum being proposed to recover cost and that such a proposal is a 
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disincentive that results in utilities only meeting minimum design standards. In my 

review of the FDEP rules I would have to disagree with this. Subsection (19) of FDEP 

Rule 62-555.320, F.A.C., has additional provisions that would allow a utility to use less 

than 25% of the maximum day demand provided certain demonstrations are met that 

include the ability of the water treatment facility to replenish storage volume and 

hydropnuematic volume. I believe this criteria to be the regulatory minimum, but is far 

too complicated to be included in the U&U process. Furthermore, the FDEP rules, while 

they may be considered regulatory minimums, are established to provide safe and reliable 

drinking water to the general public and are the basis of design for water systems 

statewide. It is also important to note that FDEP makes no specific allowances for growth 

in its storage requirements, which is a part of my recommended U&U calculations. 

Q. MR. SEIDMAN ALSO MAKES REFERENCE TO THE FACT THAT YOUR 

RECOMMENDED LANGUAGE DOES NOT INCLUDE AN ALLOWANCE FOR 

EMERGENCY STORAGE IN ADDITION TO FIRE STORAGE. WHAT IS 

YOUR COMMENT ON THIS? 

A. As Mr. Seidman states in his testimony, establishing emergency volumes is a 

judgment call. FDEP has many requirements to keep water treatment facilities in service 

in the event of emergencies, such as auxiliary power and firm capacity requirements. It 

does not make provisions for emergencies in the design of storage. 

The impression of Mr. Seidman’s testimony on this issue is that more volume is always 

better, and that is not the case. Too much storage volume that does not get “turned over” 

in a storage tank can cause water quality problems including loss of disinfection residual 

or formation of DBPs, which are a regulated category of water contaminants. Therefore, 

my recommendation is that 25% of maximum day flow, plus an allowance for fire flow, 
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plus the statutory growth allowance is appropriate. 

Q. IN HIS TESTIMONY MR. SEIDMAN GOES INTO A DISCUSSION ABOUT 

USING THE MINIMUM FDEP CRITERIA FOR HIGH SERVICE PUMPS 

SPECIFICALLY AND U&U IN GENERAL. WILL YOU COMMENT? 

A. I am of the opinion that the requirements of FDEP are the single largest driver of 

water system sizing in the State of Florida and that many of the concepts and 

requirements embodied in FDEP rules are appropriate for use in U&U calculations. 

FDEP requirements may be considered minimum, but in no way should they be 

considered to be the cheap way out or generally insufficient to provide service to 

customers. As Mr. Hoofnagle states in his testimony on page 2, beginning on line 13, 

“DEP setdestablishes standards of practice and care for the industry to ensure water 

quality. Issues of adequacy of supply are related to this overriding goal of water safety 

and quality as it might impact operating pressure and such concerns as fire flow.” 

Q. WHAT IS YOUR OPINION OF MR. SEIDMAN’S AND MR. GUASTELLA’S 

TESTIMONY ON DESIGN DEMANDS VERSUS ACTUAL DEMANDS? 

A. It can occur that actual demands are less than design demands. In fact, for a new 

system with no historic usage as a guideline it would be difficult to predict the exact 

actual usage. However, in considering this issue I think it is important to consider what 

portion of the water system is actually being used by the customers and whether it is 

appropriate for those customers to bear the cost of using less of a system than was 

originally planned. Keep in mind the customer has no input into the sizing of the water 

facilities to provide them service. However, they do have control over the amount of the 

water facilities that they use. An investor owned utility that is sizing water treatment 

facilities is making a decision with knowledge of the regulatory environment and the 
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concepts of U&U. I am of the opinion that the utility in making these decisions should 

bear the risk associated with any difference between the design and actual usage. 

Q. WHAT IS YOU OPINION OF MR. SEIDMAN’S AND MR. GUASTELLA’S 

COMMENTS ON THE DOCUMENATION REQUIREMENT FOR ACCOUNTED 

FOR BUT UNBILLED WATER? 
A. I concur with Mr Redemann that water is a limited natural resource that must be 

conserved to assure adequate supply. On page 9 of his testimony, Mr. Redemann states 

that water utilities should take reasonable steps to avoid excessive losses. On this page he 

further states that: “The utility is required to maintain records of the amount of water 

used to maintain the system or lost through line breaks. The fire department should 

measure or estimate the amount of water used for fire fighting or testing and report the 

usage to the utility. If water used for maintaining the system or lost through lines breaks 

is properly documented, then it should not be considered unaccounted for usage.” 

(Emphasis added). I concur with Mr. Redemann that water used to maintain the system, 

water lost through line breaks, or water used to fight fires should not be considered 

unaccounted for water, so long as these flows are adequately documented. It is crucial 

that contemporaneous records of amounts of water used for these purposes be maintained 

by the utility at all times. My recommended paragraph (l)(g) includes this requirement. 

Q. MR. REDEMAN IS RECOMMENDING A REWORDING OF THE 

PROPOSED RULE REGARDING UNACCOUNTED FOR WATER IN 

RESPONSE TO MR. GUASTELLA’S TESTIMONY. WHAT IS YOUR OPINION 

OF HIS ALTERATION? 

A. I can agree with his clarification and make the follow revision to my recommended 

paragraph (1 >(g>: 
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“(g). Excessive unaccounted for water (EUW) is unaccounted for 

water in excess of 10 percent of the amount produced. Any water 

claimed as accounted for that was used for flushing, fire fighting, 

and water lost through line breaks must be documented by 

complete records of these flow losses.” 

Q. WHAT ARE YOUR COMMENTS ON MR. SEIDMAN’S AND MR. 

GUASTELLA’S TESTIMONY REGARDING PRUDENCE AND ECONOMIES 

OF SCALE FOUND IN PROPOSED PARAGRAPH (2)? 

A. Upon reading Mr. Seidman’s and Mr. Guastella’s testimony I realize that my prior 

testimony was unclear with respect to these issues, however, that does not change my 

recommendations to the rule on these issues. 

Q. PLEASE EXPLAIN. 

A. With respect to prudence of investment the intent of my testimony was to state that 

prudence of investment is not a U&U calculation issue. Pursuant to Chapter 367.081(3), 

F.S., the Commission has always considered the prudent cost of providing service when 

fixing rates. Proposed paragraph (2) provides no additional guidance to the Commission 

regarding the application of prudence to U&U. 

I agree that Mr. Seidman’s comment that my proposal regarding economies of scale 

provides no further clarification than the proposed rule. It is for this very reason that I 

believe it should be considered as an alternative methodology under my recommended 

paragraph (2) and not part of the primary U&U calculation. 

Q. PLEASE DISCUSS MR. SEIDMAN’S, MR. GUASTELLA’S AND MR 

REDEMANN’S COMMENTS REGARDING PROPOSED PARAGRAPH (3) AND 

YOUR RECOMMENDED PARAGRAPH (2)? 
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A. Mr. Seidman and Mr. Redemann agree with my recommended language that includes 

service area restrictions, factors involving treatment capacity, well drawdown limitations, 

and changes in flow due to conservation or a reduction in number of customers as factors 

that are appropriate for potential alternative calculations. 

Q. WHAT IS YOUR POSITION ON MR. SEIDMAN’S, MR GUASTELLA’S AND 

MR. REDEMANN’S TESTIMONY REGARDING ALTERNATIVE 

CALCULATIONS BEING MADE AVAILABLE TO ALL PARTIES? 

A. For different reasons Mr. Seidman and Guastella do not provide for other parties to 

utilize alternative calculations. When adopted, this rule will define the Commission’s 

policy concerning the calculations of the U&U percentages for water for production, 

treatment, storage and high service pumping. The rule will equally affect all of the 

parties’ and staffs future recommendations to the Commission regarding these subjects. 

When specific circumstances warrant, the Commission should be permitted to consider 

alternative U&U calculations, not only from the perspective of the utility, but also fiom 

the perspective of staff and intervenors. The alternative calculation provision should be 

available to all parties, including staff, who can meet the burden of proof as to the 

appropriateness of the alternative calculation under the specific facts of the case. 

Mr. Redemann appears to agree with my position on this issue. In his testimony on page 

18, he proposes new language to proposed paragraph (3) to allow any party to a 

proceeding to propose and justify an alternative calculation. However, I note in his 

Exhibit RPR-8 page 2 of 5 that his language removes the word “utility” rather than 

explicitly stating “any party”. I believe that my recommended paragraph (2) which refers 

to “any party” is clearer on this issue than Mr. Redemann’s proposal. 

Q. WHAT IS YOUR OPINION CONCERNING MR. SEIDMAN’S TESTIMONY 

9 
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THAT THE PROPOSED PARAGRAPH (4) REMAIN TO ELIMINATE TIME 

AND EXPENSE? 

A. Automatically considering a system 100% U&U while administratively expedient 

must be very carefully considered for the reasons I state in my direct testimony. I believe 

that by including these as an alternative calculation would permit the Commission to 

consider these arguments when the specific facts of the case require it. 

Q. WHAT ARE YOUR COMMENTS ON MR. REDEMANN’S TESTIMONY 

REGARDING U&U OF SYSTEMS THAT ARE BUILT OUT? 

A. Mr. Redemann’s testimony only partially speaks to the requirements stated in 

paragraph (4)(b) of the proposed rule. First, his testimony does not explain or describe the 

necessity of including the term “mature” in the rule. As I have stated in my direct 

testimony the age of a system does not affect a U&U calculation. Secondly, Mr. 

Redemann adds to his testimony the system must not only be built out, with no apparent 

potential for expansion, but also must be designed prudently. I agree, and believe that 

one of the initial steps to determining if a system was prudently designed is to perform a 

U&U calculation. The way the proposed rule is written a system could be considered 

100% U&U with no further consideration. Built out systems should be treated no 

differently than other systems, unless it can be documented that the system has service 

area restrictions that prevent expansion and that the system was prudently designed. In 

his testimony in Exhibit RPR 8, page 2 of 5 ,  it appears that Mr. Redemann agrees with 

my recommended language in proposed paragraph (3) that addresses the issue of service 

area restrictions. I do not believe the statement needs to be in both proposed paragraph 

(3) and proposed paragraph (4)(b). 

24 
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Q. WHAT IS YOUR OPINION OF MR. SEIDMAN’S TESTIMONY REGARDING 

THE U&U OF SYSTEMS WITH ONLY ONE WELL? 

A. The fact is that FDEP allows small systems to be constructed with only one well and 

just because a system has only one well doesn’t mean that it should be considered 

automatically 100% U&U with no further analysis. A well could be grossly oversized 

with respect to the customer demand and the application of this paragraph to the rule 

would completely ignore that fact and automatically have the customers bear the cost of 

the unused portion of the well. Mr. Seidman’s discussion of instantaneous demand does 

not address the impact of this rule on the many single well systems that are currently in 

service. For existing systems, automatically considering a well 100% U&U with no 

analysis is not likely to improve the service the customers receive, but will definitely 

affect how much the customers pay fol that service. 

Q. WHAT ARE YOUR COMMENTS ON MR. REDEMANN’S TESTIMONY 

REGARDING U&U OF SYSTEMS WITH ONLY ONE WELL? 

A. I find that his testimony on this does not match with how I read the proposed rule. Mr. 

Redemann states on page 16, line 18 of his testimony that systems with one well should 

be considered 100% U&U unless it appears that the well is oversized. The rule as 

proposed does not include “. . .unless it appears that the well is oversized’’. From how the 

proposed rule reads a one well system is 100% U&U, with no further analysis necessary. 

It is my opinion that a U&U analysis on a single well system would be necessary to 

determine if, in fact, the well is oversized. 

Q. WHAT IS YOUR OPINION CONCERNING MR. HOOFNAGLE’S 

TESTIMONY ON PEAK HOUR VS. INSTANTANEOUS PEAK DEMAND? 

11 
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A. I can agree that in general small systems experience peak demands that are greater 

than those of larger systems. It appears in Mr. Hoofnagle’s testimony that designing 

small systems on a peak hour basis instead of an instantaneous peak does not meet 

FDEP’s design standards. I have reviewed FDEP’s rules with respect to this issue and can 

find no criteria or guidance on the use of instantaneous demand over peak hour demand, 

which makes it difficult to interpret in terms that can be utilized in a U&U calculation. I 

am of the opinion that the provision for alternative calculations can adequately address 

this issue, should it occur. 

Q. WHAT ARE YOUR COMMENTS ON MR. SEIDMAN’S, MR GUASTELLA’S 

AND MR. REDEMANN’S TESTIMONY CONCERNING PROPOSED 

PARAGRAPH (6)? 

A. It seems were are in agreement on all items with the exception of (6)(b) which has to 

do with basing well capacity on a 12 hour run time. I can find no good reason to justify a 

12 hour run time on a consistent basis. In my direct testimony, I stated that prudent and 

efficient well field design would seek to maximize well pumping for a 24 hour period. 

For this reason, I believe 24 hours is the appropriate default value for the proposed rule. 

Mr. Seidman’s arguments about aquifer recharge, protecting the water resources and 

environmental responsibility are issues that would be better addressed by the Water 

Management District and incorporated into a utilities’ consumptive use permit for well 

withdrawal. 

Mr. Jenkins’ testimony speaks well to the complexity of the issues involved in wellfield 

permitting and the limiting conditions that go into a utility’s consumptive use permit. My 

recommended paragraph (4)(b) will allow for the specific application of any pumping 
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restrictions as determined through the Water Management District’s rigorous permitting 

process. Mr. Jenkins in his testimony states “the bottom line is that there is typically no 

benefit to operating wells or a well field for a period of 12 hours versus 24 hours in 

Florida.” He goes on to state that there are some cases that operating wells may avoid 

adverse aquifer impacts. Any pumping restrictions would be included as a permit limiting 

condition. Since prudent engineering design would consider a well operating on a 24 

hour basis I believe it should be the default basis of determining U&U. 

Another thing to keep in mind on this issue is how fiequently the well pumps would 

actually be operating for 24 hours per day. It is important to remember that wellfields are 

sized on maximum day or peak hour demand criteria which only occur once in a 12 

month period. Furthermore, with consideration of the largest well out of service the entire 

installed capacity of a wellfield will never be fully utilized. 

Q. MR REDEMANN ALSO MENTIONS THAT 12 HOURS REFLECTS THE 

GENERAL USAGE PATTERN OF CUSTOMERS. WHAT ARE YOUR 

THOUGHTS ON THIS? 

A. Mr. Redeman does not provide any detail on what comprises a 12 hour usage pattern. 

One could state that water usage generally coincides with the typical waking hours of the 

general population. However, restrictions that are placed on irrigation have shifted some 

demands to hours when the general population would be asleep. Regardless of usage 

patterns, the daily change in demands in a water system do not always correlate to well 

pump usage times. In fact, for systems with storage and high service pumping daily 

demand patterns have no direct bearing on wellfield capacity. 

Q. WHAT ARE YOUR COMMENTS REGARDING MR. SEIDMAN’S, MR. 

GUASTELLA’S AND MR. REDEMANN’S TESTIMONY ON YOUR 

13 
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RECOMMENDED PEAKING FACTORS FOR PROPOSED PARAGRGPH (7)? 

A. I firmly believe that there are situations in which utilizing a 2.0 peak demand factor 

may inaccurately represent the true peak hour demand of the system. However, I do 

recognize that incorporation of my recommended language on this point provides for a 

range of values that can be open to interpretation, does not provide for the clarity the rule 

is attempting to achieve, and could be better handled as an alternative calculation under 

my recommended paragraph (2). Therefore, I am revising my recommendation to reflect 

just a 2 peak hour factor in accordance with the proposed rule. Conversely, I recommend 

adding changes in peaking factors as an additional enumerated specific case that might 

warrant the use of an alternative U&U calculation under my recommended paragraph (2). 

Q. DO YOU HAVE ANY FURTHER COMMENTS REGARDING MR. 

SEIDMAN’S TESTIMONY? 

A. I note that we are in agreement on removing proposed paragraphs 7(a) 3. and 7(b) 3. 

from the proposed rule. I also note that while he recommends retaining paragraph (1 1) he 

also agrees with my recommendation to incorporate the same language in proposed 

paragraph (3), which is my recommended paragraph (2). I do not believe the statement 

needs to be in two places. 

Q. ANYTHING ELSE ON MR. SEIDMAN’S TESTIMONY? 

A. No, not at this time. 

Q. ANY FURTHER COMMENTS ON MR. GUASTELLA’S TESTIMONY? 

A. Yes. My first comment pertains to a statement made on page three, line seventeen 

regarding water systems being designed to include a safety factor so that when fully 

developed the capacity of the facilities will be greater than the actual demands. It is my 

opinion that the safety factor Mr. Guastella refers to is incorporated in my recommended 
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U&U rule in the concept of reliable capacity which allows for the largest capacity unit to 

be removed fkom service. 

Q. WHAT IS YOUR OPINION REGARDING MR. GUASTELLA’S USE OF I S 0  

AND NBFU CRITERIA FOR ESTABLISHING FIRE FLOW ADJUSTMENTS TO 

U&U? 

A. I am not aware of any design requirement that relies upon these organizations for the 

sizing of water system capacity. It has been my experience that fire flows in a service 

area are established by the local governing authority and applied as part of the 

development review process. In reviewing ISO’s Guide for Determination of Needed Fire 

Flow (Exhibit JFG-I) the preface states that “. . .IS0 provides, statistical, actuarial, 

underwriting and claims information and analyses; consulting and technical services; 

policy language; information about specific locations; fkaud identification tools.. . .” 

Nowhere does it state that it is an engineering document for determining fire flow 

requirements for public water systems. This is a useful document for the fire protection 

industry and its guidelines may, through local fire departments, make its way into a fire 

flow requirement. However, local governments establish fire flow criteria. 

Q. HAVE YOU REVIEWED THE TESTIMONY OF MR. HOOFNAGLE? 

A. Yes I have. 

Q. DO YOU HAVE ANY COMMENTS ON HIS DIRECT TESTIMONY? 

A. I do not find it surprising that the FDEP would approve a permit application where the 

facilities exceed their standards, although I do note in his testimony that FDEP standards 

are established to ensure water safety and quality. 
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Q. DO YOU HAVE ANY OTHER COMMENTS ON MR. HOOFNAGLE’S 

TESTIMONY? 

A. I have no additional comments other than what has already been presented herein. 

Q. HAVE YOU REVIEWED THE TESTIMONY OF MR. JENKINS? 

A. Yes I have. 

Q. WHAT COMMENTS DO YOU HAVE REGARDING HIS TESTIMONY? 

A. I have no additional comments other than what has already been presented herein. 

Q. DOES THAT CONCLUDE YOUR TESTIMONY AT THIS TIME? 

A. Yes it does. 
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MS. GERVASI: So that brings us to the Surrebuttal 

Testimony of Mr. Guastella. 

CHAIRMAN CARTER: Hang on one second. Let me get my 

notes together here. 

MS. GERVASI: Sure. 

CHAIRMAN CARTER: Mr. Hoffman, you are recognized, 

sir. 

MR. HOFFMAN: Thank you, Mr. Chairman. Aqua 

Jtilities Florida would recall Mr. Guastella. 

JOHN F. GUASTELLA 

Mas called as a surrebuttal witness on behalf of Aqua Utilities 

?lorida, and having been duly sworn, testified as follows: 

DIRECT EXAMINATION 

3Y MR. HOFFMAN: 

Q Good afternoon, Mr. Guastella. 

A Good afternoon. 

Q Are you the same John Guastella who prefiled prefiled 

lirect Testimony in this proceeding? 

A Yes. 

Q And did you prepare and cause to be filed three pages 

If prefiled Surrebuttal Testimony in this proceeding? 

A Yes. 

Q Do you have any changes to your Surrebuttal 

'estimony? 

A No. 

FLORIDA PUBLIC SERVICE COMMISSION 
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Q If I asked you the questions that were contained in 

your prefiled Surrebuttal Testimony this afternoon, would your 

answers be the same? 

A Yes. 

MR. HOFFMAN: 

Suastella's prefiled S 

record as though read. 

Mr . 

irrebi 

Chairman, I would ask that Mr. 

ttal Testimony be inserted into the 

CHAIRMAN CARTER: Your prefiled Surrebuttal Testimony 

dill be entered into the record as though read. 

MR. HOFFMAN: Thank you, Mr. Chairman. 

FLORIDA PUBLIC SERVICE COMMISSION 
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Q. Have you reviewed the rebuttal testimony of Mr. Woodcock? 

A. Yes. 

Q. Do you have comments regarding Mr. Woodcock’s testimony with respect to 

fire flow requirements? 

A. Yes. Mr. Woodcock states that he is not aware of any design requirement that 

relies on the Insurance Service Organization (ISO) or the National Board of Fire 

Underwriters (NBFU). These organizations have established design standards for 

water supply systems, including fire flow requirements, and those standards are 

recognized and relied upon and used by engineers, water utilities and regulatory 

agencies in states around the country. These standards and fire flow requirements 

have long been recognized by the American Water Works Association (AWWA). 

For example, an AWWA M5 Management Manual, Copyright 1959, “A Training 

Course in Water Utility Management’’ states in the second paragraph of Chapter 

4, Fire Protection, that “The most generally accepted standards for public fire 

protection are contained in the Standard Schedule for Grading Cities and Towns 

of the United States With Reference to Their Fire Defense and Physical 

Conditions, published by the National Board of Fire Underwriters (NBFU).” This 

chapter is provided as Exhibit JFG-4, and I provided a copy of the referenced 

Standard Schedule in Exhibit JFG-2 to my direct testimony. 

A more recent publication of the AWWA M-5 manual, copyright 1999, 

Chapter 4 - Fire Protection (included in Exhibit JFG-4), references the NBFU’s 

successor, the Insurance Services Office, and its published “Guide for 

Determination of Needed Fire Flow.” See Exhibit JFG-1, filed with my direct 
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testimony. Accordingly, it is clear that the AWWA has recognized and accepted 

the work of the NBFU and IS0  organizations in developing fire flow standards 

for many years. The fire flow requirements have also been accepted in numerous 

cost allocation and rate design studies that I have submitted in rate cases before 

regulatory agencies in several states across the country. Importantly, the NBFU 

and IS0  have also graded thousands of communities as to their fire fighting 

ability, including the reliability of the water systems serving those communities. 

While I agree that the fire flow requirements established by local 

government should be met by water utilities and considered in the context of a 

used and useful determination, there are certainly instances where those fire flow 

requirements may not be the most appropriate for either design purposes or for 

used and useful calculations. For example, I am aware of an instance in Florida 

where the local government set a fire flow requirement that was exactly the same 

for each hydrant. Not only was the per-hydrant requirement clearly inadequate to 

meet the needs of large residential or commercial structures, but it did not address 

the overall fire flow requirement a water utility must meet on a system-wide basis 

or for multiple fires. These considerations thus were left to the water utility, A 

rule that is limited to the minimum local government requirements does not 

recognize that a utility must provide the most appropriate fire flow requirement, 

even if that is in excess of the minimum required by the local government. 

The important point is that the used and useful rule would be better if it 

specifically recognizes the need for water systems to be designed meet the most 

appropriate fire flow requirements, and for a water utility’s rates to include the 

2 
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costs to do so. My recommendation to include “an appropriate fire flow” in 

addition to consideration of fire flow requirements of local government simply 

provides for the recognition of fire flows that may be more appropriate. 

Q. Does that conclude your rebuttal testimony? 
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BY MR. HOFFMAN: 

Q Mr. Guastella, have you also attached one exhibit to 

your Surrebuttal Testimony? 

A Yes. 

Q And that is Exhibit JFG-4? 

A Correct. 

MR. HOFFMAN: Mr. Chairman, I believe that this 

particular Exhibit JFG-4 has been premarked for identification 

as Exhibit 22. 

CHAIRMAN CARTER: You're correct. 

BY MR. HOFFMAN: 

Q Mr. Guastella, do you have a brief summary of your 

prefiled Surrebuttal Testimony? 

A Yes. Basically my testimony simply covers fire flow 

requirements and sources for those determinations. 

MR. HOFFMAN: Thank you. The witness is available 

for cross. 

CHAIRMAN CARTER: Mr. Reilly, you are recognized. 

MR. REILLY: Yes, sir. 

CROSS EXAMINATION 

BY MR. REILLY: 

Q Just a few questions where I'm going to try to 

understand any differences and compare your JFG-2 exhibit filed 

dith your Direct Testimony versus this JFG-4, which was filed 

dith your Rebuttal Testimony. Just so that I can make sure I 

FLORIDA PUBLIC SERVICE COMMISSION 
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understand how these two references work with each other, is it 

true that JFG-2 is considering population, the level of 

population amounts in determining fire flow rates? 

A That's one of the tables that is included in JFG-2. 

Q And if I'm going to the right place, would that be 

on - -  well, this is an excerpt, but it would be Page 16 of 

JFG-2? It looks to be a table. 

A Yes. The Page 16 you are referring to is the Page 16 

m t  of the standard schedule for grading cities and towns. 

Q Just one of the excerpts. NOW, this JFG-2, it's a 

1956 National Board of Fire Underwriters reference, is that 

clorrect? 

A That was the latest edition at that time, yes. 

Q Now, if I could have you look at this most recent 

sxhibit, JFG-4, and is it titled - -  let's see, it says AMMA. 

Is that actually AWWA you mean to say? Is that a 

Zypographical - -  

A Yes, that is a typographical error. 

Q And that's excerpts from M-5 manual? 

A That's correct. 

Q And my question, if I could direct your attention to 

I certain page on there so you could help me understand where 

:his later reference, how it affect your first reference. And 

C believe I need to direct your attention to - -  I guess it's 

?age 22, but it is also an excerpt. And it's the page dealing 
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with fire flow requirements, is that correct? Are you on that 

page? 

A Page 22? 

Q It's in the top left corner of the page, and it is 

right after - -  well, it is many pages back, but it's just - -  

well, it's Chapter 4 dealing with fir protection. 

A Well, there are two. In Exhibit JFG-4 there are two. 

3ne of them is water utility management manual for AWWA, which 

has a Chapter 4, and then there was a subsequent water 

nanagement report by AWWA. So that in both AWWA water 

nanagement training course in water management, one refers to 

the grading schedule and another refers to an updating of the 

fire flow requirements by ISO. 

Q Okay. The first part of your JFG-4, and it is on the 

second page right after your cover page, it says water utility 

nanagement, AWWA. That's an excerpt, and what is the date? 

rhe date on that is 19 - -  I'm sorry. 

A 1959 copyright date. 

Q That is the second page, and I didn't speak 

zorrectly. That's a training course in water utility 

nanagement. That's the first part, is that correct? 

A That's one of the excerpts that I'm including which 

refers to the standard schedule for grading cities and towns, 

vhich is JFG-3, as one of the most generally accepted standards 

ior public fire protection. 
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Q And if you move from your cover page to the third 

page over, there is a Chapter 4, fire protection. And what is 

the date of this little excerpt that you have pulled out and 

underlined all of this language? What is the date of this 

particular part of your JHG-4? 

A The first page is a training course in water utility 

management, and that extends from the first, second, third, 

fourth, fifth, sixth, seventh, and eighth pages, so that's all 

?art of the first reference by AWWA to the standard schedule 

that is shown in my Exhibit JFG-3. And then there is a second 

?art to Exhibit 4, which states water utility management, AWWA 

vlanual M-5, and that also consists of a number of pages. That 

refers to Exhibit JFG-2 that I included in my Direct Testimony. 

$0 the American Water Works Association has recognized both the 

ilder grading schedule in JFG-3 and the more recent schedule of 

[SO in Exhibit JFG-2. 

Q I might be able to help you to an answer on this. I 

lust saw here the copyright 1959 on that second page of the 

iirst reference. 

A Correct. 

Q And then later attached to this is apparently a much 

Lewer reference, and it is, in fact, also talking about the 

lame chapter, Chapter 4, fire protection, is that correct, but 

t just seems to be a lot newer? 

A Well, this is copyright 1999. So the AWWA has 
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recognized the older version in the 1959 copyright, and the 

more recent version of IS0 requirements in the 1999 copyright. 

Q But this later one is, in fact, the far newer one as 

compared to 1959? 

A 1999 is newer than 1959. 

Q And now that we have established that, if you could 

just move on to the second reference, the newer reference, AWW. 

There is a couple of sentences in there I just want you to help 

explain to me. And, of course, it is right on our subject, 

fire flow requirements. And it's found on - -  well, it is 

sxcerpted Page 22, the top left corner. And what I'm drawing 

your attention to is the first couple of sentences that follow 

the word fire flow requirements. And if you could read those 

€irst two sentences. 

A "Another important change in the schedule is the 

nethod of estimating required fire flow. The formula, based on 

)opulation, included in the schedule since it was first 

iublished has been eliminated. The calculation" - -  

Q That's good enough. Just those two sentences. My 

pestion is is, in fact - -  or give me your interpretation of 

Jhat that sentence means to you, concerning the applicability 

If population as being a valid basis? 

A Well, the grading schedule - -  this recognized that 

mer the course of many years, scores of years, the 

)opulation - -  the table containing fire flows for various 
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populations were a good reliable estimate. As times have 

changed, the IS0 has gone to a specific formula for specific 

buildings. So whether you use the population as a guide or 

whether you use the specific formula regardless of population, 

you still come up with a reasonable level of required fire 

flow. 

In both instances the AWWA states that it 

specifically generally recognizes as the most acceptable 

standard for fire flow requirements is the IS0 or its 

predecessor. This is what I rely on in performing many fire 

flow requirements and studies. That's accepted generally 

sround the country as the most generally and widely accepted 

nethod is using the IS0 formula, whether it is the older one 

the newer one. 

or 

Q I appreciate that clarification of your position, but 

ny narrow question is by virtue of this language, am I 

interpreting it correctly to mean that this has been eliminated 

1s one of the factors, the population? 

A That's correct. They no longer use population, they 

ise a different formula. 

MR. REILLY: Okay. Thank you. 

CHAIRMAN CARTER: Okay. Mr. Friedman. 

MR. FRIEDMAN: I have no questions. 

CHAIRMAN CARTER: Thank you. 

Commissioners, any questions? Staff. 
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MR. JAEGER: Staff has no questions. 

CHAIRMAN CARTER: Mr. Hoffman. 

MR. HOFFMAN: No redirect. 

CHAIRMAN CARTER: Okay. Let's take care of our 

housekeeping chores here. 

MR. HOFFMAN: Mr. Chairman, Aqua would move Exhibit 

2 2 .  We would note the correction to the title of the cover 

page to AWWA M-5 manual excerpts, and ask that that be admitted 

into the record. 

CHAIRMAN CARTER: Any objection? 

MR. REILLY: No objections. 

CHAIRMAN CARTER: Show it done. 

MR. HOFFMAN: Thank you. 

(Exhibit 22 admitted into the record.) 

CHAIRMAN CARTER: Staff. 

MS. GERVASI: Staff knows of no other matters that 

ieed to be attended to at this time. I would simply note that 

:he transcript of today's hearing is due on February 5th, 

followed by post-hearing briefs on February 19th for a 

lost-hearing agenda of April the 8th. 

CHAIRMAN CARTER: Okay. Let me, first of all, thank 

:he attorneys and the witnesses for their courtesy and the 

irofessionalism that you conducted yourself today here in our 

iearing. 

Commissioners, anything for the good of the order? 
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Any other matters, staff? 

MS. GERVASI: None that we are aware of. 

CHAIRMAN CARTER: Hearing none, we are adjourned 

(The hearing concluded at 4:06 p.m.) 

FLORIDA PUBLIC SERVICE COMMISSION 



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 

339 

STATE OF FLORIDA ) 

CERTIFICATE OF REPORTER 

COUNTY OF LEON 1 

I, JANE FAUROT, RPR, Chief, Hearing Reporter Services 
Section, FPSC Division of Commission Clerk, do hereby certify 
that the foregoing proceeding was heard at the time and place 
herein stated. 

IT IS FURTHER CERTIFIED that I stenographically 
reported the said proceedings; that the same has been 
transcribed under my direct supervision; and that this 
transcript constitutes a true transcription of my notes of said 
proceedings. 

I FURTHER CERTIFY that I am not a relative, employee, 
attorney or counsel of any of the parties, nor am I a relative 
or employee of any of the parties' attorney or counsel 
connected with the action, nor am I financially interested in 
the action 

DATED THIS 29th day of January, 2008. 

n 

~ A N E  FAUROT, RPR 
1 FPSC Hearings Reporter 
(850) 413-6732 
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Resume 

U 

ANDREW TI WOODCOCK, P.E., M.B.A. 
Mr. Woodcock has been involved with many different facets of environmental 
engineering including planning, design, and permitting of  both water and 
wastewater treatment facilities, wastewater collection systems, pipeline systems, 
pumping stations and effluent disposal systems. He has special expertise in utility 
due diligence investigations, utility valuations, financial feasibility analyses and 
business plans. He is also experienced in the preparation and review of capital 
improvement programs, master planning and water and wastewater impact fees. 

EXPERIENCE 

Mr. Woodcock‘s major design and planning experience includes the design, and 
permitting functions associated with several water and wastewater projects. 
Representative water projects include the Venice Gardens Utilities Center Road 
WTP 0.6 MGD RO facility expansion and the City of  Port St. Lucie wellfield 
expansion. Wastewater design projects include the 0.5 MGD expansion to the 
Deltona Lakes WWTP and the 1.6 MGD expansion to the City of Sanibel’s 
WWTP both of which include treatment to public access reuse standards. 

Mr. Woodcock’s water and wastewater utility planning experience includes 
several master plans and capital improvements programs. Recent planning 
projects include the City of Winter Haven Water Master Plan, the Town of Palm 
Beach Water Capital Improvements Program, and the Marion County Utility 
Consolidation Program. 

Mr. Woodcock has participated in over 60 water and wastewater utility valuations 
and acquisitions for utility systems located throughout the Southeast United 
States. The acquisition projects cover a wide range of utility system 
configurations and sizes and include engineering due diligence inspections, 
valuations, and financing activities associated with the transactions. Major 
projects include the City of Peachtree City GA acquisition of  Georgia Utilities 
Company, the City of  Winter Haven FL acquisition of Garden Grove Water 
Company and the acquisition of the Deltona and Marion County systems from 
Florida Water Services Corp. 

Title: 
Senior Project Manager 

Education: 
B.S.E., University of 
Central Florida. 1988 

M.S.E., University of 
Central Florida, 1989 

M.B.A., Rollins College, 
200 1 

Registrations1 
Certifications: 
Professional Engineer, 
Florida, No. 47 1 18 

Profess i ona I 
Affiliations: 
Water Environment 
Federation 

American Water Works 
Association 

Office: 
Orlando, Florida 

Years of Experience: 
1990 - Present 

Years with Tetra 
Tech: 
199 1 - Present 

Additionally, Mr. Woodcock has experience in the review and analysis of  water 
and wastewater utility impact fees and utility financial feasibility studies in 
support of capital funding including studies for the Cities o f  Apopka, Brooksville, 
and Bartow, Pasco County and the Tohopekaliga Water Authority. 
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Specific Recent Project Experience Includes: 

Deltona, Florida 
Utility Acquisition of Florida Water Services Corp (2003) 
Consulting Engineers Report, Series 2003; Utility System Revenue Bonds, $81.72 million. 
Water and Wastewater Impact Fee Study (2005) 
Water and Wastewater Rate Study (2006) 
Utility Replacement Cost Study (2004) 

Marion County Florida 
Water and Wastewater Impact Fee Study (2005) 
Utility Acquisition of Florida Water Services (2003) 
Utility Acquisition of AP Utilities, Palm Bay Utilities, Oak Run Utilities, Pine Run Utilities, Quail Meadow 

Consulting Engineering Report, Series 2003; Utility System Revenue Bonds, $40.1 9 million 
Consulting Engineers Report, Series 2001 ; Utility System Revenue Bonds, $27.27 million 
Water and Wastewater Utility Master Plan (2005) 

Utilities 

City of Orlando, Florida 
Research Park Economic Impact Evaluation (2005) 

Collier County, Florida 
Utility Regulatory Services - Orangetree Utilities (2004) 

St. Johns County, Florida 
Utility Regulatory Services - Intercoastal Utilities (2002,2005) 

Pasco County, Florida 
Acquisition Feasibility Program (2001) 
Acquisition of East Pasco Utilities and Forrest Hills Utilities (2002) 
Utility Valuation of Lindrick Utilities and Hudson Utilities (2004) 
Comprehensive Water, Wastewater and Reclaimed Water Rate and Charge Study (2003, 2007) 
Reclaimed Water Rate Study (2005) 
Water, Wastewater, and Reclaimed Water Impact Fee Review (2005) 
Series 2006 Water and Sewer Refunding Revenue Bonds, $7 1.16 million 
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City of Orange City, Florida 
Impact Fee Review (2004) 
Revenue Sufficiency Study (2006) 

City of Naples Florida 
Reclaimed Water Project Assessment and Funding Program (2006) 
Comprehensive Water, Wastewater and Reclaimed Water Rate Study (2007) 
Stormwater Utility Financial Review (2007) 

City of Minneola, Florida 
Water Jmpact Fee Update (2006) 
Stormwater Utility Rate Study (2006) 

Florida Office of Public Counsel 
Utility Regulatory Services - Aqua America Utilities (2007) 

Henry County Water District No 2. - KY 
Utility Regulatory Services 

PAPERS AND PRESENTATIONS 

"Water and Wastewater Impact Fees: An Overview" Florida Rural Water Association, Utility Management 
Training, April 4, 2005. 
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25-30.4325 Water Treatment, Storage and High Service Pumping Used and Useful 

Calculations 

(1) Definitions. 

(a) A water treatment system includes all facilities, such as wells and treatment 

facilities, excluding storage and high service pumping, necessary to pump and 

treat potable water . 

(b) Storage facilities include ground or elevated storage tanks. 

(c) High service pumping includes those pumps after storage that deliver 

potable water to a transmission and distribution system. 

(d) Peak demand for a water treatment system includes: 

1. For utilities without storage, the greater of: 

(i) the utility’s maximum hour demand, excluding excessive 

unaccounted for water, plus a growth allowance based on the 

requirements in Rule 25-30.43 1 ,  FAC, or 

(ii) the utility’s maximum day demand, excluding excessive 

unaccounted for water plus a growth allowance based on the 

requirements in Rule 25-30.431, FAC, and if provided, a 

minimum of either the fire flow required by local government 

authority or 2 hours at 500 gpm. 

2. For utilities with storage, the utility’s maximum day demand, 

excluding excessive unaccounted for water plus a growth allowance 

based on the requirements in Rule 25-30.43 1, FAC. 

(e) Peak demand for storage includes 25% of the utility’s maximum day 

demand, excluding excessive unaccounted for water, plus an allowance for fire 
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flow, if provided, a minimum of either the fire flow required by local 

governmental authority or 2 hours at 500 gallons per minute, and a growth 

allowance based on the requirements in Rule 25-30.43 1, FAC. 

(f’) Peak demand for high service pumping includes the greater o f  

1. The utility’s maximum hour demand, excluding excessive 

unaccounted for water, plus a growth allowance based on the 

requirements in Rule 25-30.43 1 ,  FAC, or 

2. The utility’s maximum day demand, excluding excessive 

unaccounted for water plus a growth allowance based on the 

requirements in Rule 25-30.43 1, FAC, and if provided, a minimum of 

either the fire flow required by local government authority or 2 hours at 

500 gpm. 

(g) Excessive unaccounted for water (EUW) is potable water produced in 

excess of 110 percent of the accounted for usage, including water sold, water 

used for flushing or fire fighting, and water lost through line breaks. Any water 

claimed as accounted for that was used for flushing, fire fighting and water lost 

through line breaks must be documented by complete records of these flow 

losses. 

(2) The used and usefulness of a water treatment system shall be calculated separately 

from the storage facilities. If any party believes a used and useful calculation should 

be utilized in a specific case which differs from the provisions of this rule, such 

calculation may be provided along with supporting documentation. The party 

proposing the alternative calculation shall have the burden to prove that the altemative 

calculation is more appropriate for the specific case than application of the calculation 
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provided by this rule. Examples of such specific cases that might warrant the use of 

alternative U&U calculations include but are not limited to: economies of scale, 

service area restrictions, factors involving treatment capacity, well drawdown 

limitations, and changes in flow due to conservation or a reduction in number of 

customers. 

(3) The used and usefulness of a water treatment system is determined by dividing the 

peak demand by the firm reliable capacity of the water treatment system. 

(4) The firm reliable capacity of a water treatment system is equivalent to the pumping 

capacity of the wells, excluding the largest well for those systems with more than one 

well. 

(a) For systems with no storage, the firm reliable capacity shall be expressed in 

gallons per minute. 

(b) For systems with storage, the firm reliable capacity shall be expressed as 

gallons per day, based upon 24 hours of pumping, unless there is documented 

restrictions to the hours of pumping as required by the Water Management 

District or other regulatory body, in which case the restriction shall apply. 

( 5 )  Peak demand includes peak hour demand for a water treatment system with no 

storage capacity and a peak day demand for a water treatment system with storage 

capacity . 

(a) Peak hour demand, expressed in gallons per minute, shall be calculated as 

follows: 

1 .  The single maximum day (SMD) in the test year where there is no 

unusual occurrence on that day, such as a fire or line break, less 

excessive unaccounted for water divided by 1440 minutes in a day 

25 
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times a peaking factor ranging between 1.5 to 2 [((SMD-EUW)/1,440) 

x 1.5 to 21, or 

2. The average of the 5 highest days (AFD) within the maximum 

month of the test year less excessive unaccounted for water divided by 

1440 minutes in a day times a peaking factor ranging between 1.5 to 2 

[((AFD-EUW)/1,440) x 1.5 to 21, or 

3. In determining an appropriate peaking factor in the range for a 

specific system consideration shall be given to the size and character of 

the system service area. For larger systems with a diverse customer base 

a lower peaking factor shall be used and conversely for smaller systems 

with a uniform customer base a higher peaking factor shall be used. 

(b) Peak day demand, expressed in gallons per day, shall be calculated as 

follows : 

1 .  The single maximum day in the test year, if there is no unusual 

occurrence on that day, such as a fire or line break, less excessive 

unaccounted for water (SMD-EUW), or 

2. The average of the 5 highest days within the maximum month of the 

test year less excessive unaccounted for water (AFD-EUW). 

(6) The used and usefulness of storage is determined by dividing the peak demand for 

storage as defined in this rule by the usable storage of the storage tank. Usable storage 

capacity less than or equal to the peak demand shall be considered 100 percent used 

and usehl. A hydropneumatic tank is not considered usable storage. 

(7) Usable storage determination shall be as follows: 

(a) An elevated storage tank shall be considered 100 percent usable. 

25 
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(b) A ground storage tank shall be considered 90 percent usable if the bottom 

of the tank is below the centerline of the pumping unit. 

(c) A ground storage tank constructed with a bottom drain shall be considered 

100 percent usable, unless there is a documented limiting factor, in which case 

the limiting factor will be taken into consideration. 

(8) The used and usefulness of high service pumping is determined by dividing the 

peak demand for high service pumping as defined in this rule by the firm reliable 

capacity of the high service pumps. 

(9) The firm reliable capacity of high service pumping is equivalent to the pumping 

capacity of the high service pumps, excluding the largest high service pump for those 

systems with more than one high service pump. 

Specific Authority: 350.127(2), 367.121(1)(0 FS. 

Law Implemented: 367.081(2), (3) FS. 

History: New 

Rule 25-30-4325.ldh.doc 
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PROFESSIONAL QUALIFICATIONS AND EXPEFUENCE 
of 

JOHN F. GUASTELLA 

B.S., Mechanical Engineering, Stevens Institute of Technology, 1962, Licensed Professional Engineer. 

Member: 
American Water Works Association, Lifetime Member 
National Association of Water Companies 
New England Water Works Association, Lifetime Member 

Committees: 
AWWA, Water Rates Committee (Manual M-I ,  1983 Edition) 
National Association of Regulatory Utility Commissioners (NARUC) and NAWC, Joint- 
Committee on Rate Design 
NAWC, Rates and Revenues Committee 
NAWC, Small Water Company Committee 

Mr. Guastella i s  President of Guastella Associates, Inc., which provides management, valuation and 
rate consulting services for municipal and investor-owned utilities, as well as regulatory agencies. His clients 
include utilities in the states of Alaska, Arkansas, Califomia, Connecticut, Delaware, Florida, Georgia, Idaho, 
Illinois, Indiana, Maine, Maryland, Massachusetts, Missouri, Michigan, Montana, Nevada, New Hampshire, 
New Jersey, New Mexico, New York, North Dakota, Ohio, Pennsylvania, South Carolina, Texas, Rhode Island 
and Virginia. He has provided consulting services that include all aspects of utility regulation and rate setting, 
encompassing revenue requirements, revenues, operation and maintenance expenses, depreciation, taxes, retum 
on investment, cost allocation and rate design. He has performed depreciation studies for the establishment of 
average service lives of utility property. He has performed appraisals of utility companies for management 
purposes and in connection with condemnation proceedings. He has also negotiated the sale of utility 
companies. 

Mr. Guastella served for more than four years as President of Country Knolls Water Works, Inc., a 
water utility that served some 5,500 customers in Saratoga County, New York. He also served as a member of 
the Board of Directors of the National Association of Water Companies. 

Mr. Guastella has qualified and testified as an expert witness before regulatory agencies and municipal 
jurisdictions in the states of Alaska, Califomia, Connecticut, Delaware, Florida, Georgia, Illinois, Indiana, 
Maryland, Massachusetts, Missouri, Montana, Nevada, New Hampshire, New Mexico, New Jersey, New York, 
North Dakota, Ohio, Pennsylvania, Rhode Island, South Carolina, Texas and Virginia. 

Prior to establishing his own firm, Mr. Guastella was employed by the New York State Public Service 
Commission for sixteen years. For two years he was involved in the regulation of electnc and gas utilities, with 
the remaining years devoted to the regulation of water utilities. In 1970, he was promoted to Chief of Rates and 
Finance in the Commission's Water Division. In 1972, he was made Assistant Director of the Water Division. 
In 1974, he was appointed by Alfred E. Kahn, then Chairman of the Commission, to be Director of the Water 
Division, a position he held until he resigned from the Commission in August 1978. 

At the Commission, his duties included the performance and supervision of engineering and economic 
studies conceming rates and service of many public utilities. As Director of the Water Division, he was 
responsible for the regulation of more than 450 water companies in New York State and headed a professional 
staff of 32 engineers and three technicians. A primary duty was to attend Commission sessions and advise the 
Commission during its decision making process. In the course of that process, an average of about fifty 
applications per year would be reviewed and analyzed. The applications included testimony, exhibits and briefs 
involving all aspects of utility valuation and rate setting. He also made legislative proposals and participated in 
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drafting Bills that were enacted into law: one expanded the N.Y.  Public Service Commission's jurisdiction over 
small water companies and another dealt specifically with rate regulation and financing of developer-related 
water systems. 

In addition to his employment and client experience, Mr. Guastella served as Vice-chairman of the 
Staff-Committee on Water of the National Association of Regulatory Utility Commissioners (NARUC). This 
activity included the preparation of the "Model Record-Keeping Manual for Small Water Companies," which 
was published by the NARUC. This manual provides detailed instruction on the kinds of operation and 
accounting records that should be kept by small water utilities, and on how to use those records. 

Each year since 1974 he has prepared study material, assisted in program coordination and served as an 
instructor at the Eastern Annual Seminar on Water Rate Regulation sponsored over the years by the NARUC in 
conjunction with the University of South Florida, Florida Atlantic University, the University of Utah, Florida 
State University, the University of Florida and currently Michigan State University. In 1980 he was 
instrumental in the establishment of the Westem NARUC Rate Seminar and has annually served as an instructor 
since that time. This course is recognized as one of the best available for teaching rate-setting principles and 
methodology. More than 5,000 students have attended this course, including regulatory staff, utility personnel 
and members of accounting, engineering, legal and consulting firms throughout the country. 

Mr. Guastella served as an instructor and panelist in a seminar on water and wastewater regulation 
conducted by the Independent Water and Sewer Companies of Texas. In 1998, he prepared and conducted a 
seminar on basic rate regulation on behalf of the New England Chapter of the National Association of Water 
Companies. In 2000 and 2001, Mr. Guastella developed and conducted a special seminar for developer related 
water and wastewater utilities in conjunction with Florida State University, and again in 2003 in conjunction 
with the University of Florida. It provided essential training for the financial structuring of small water and 
wastewater utilities, rate setting, financing and the establishment of their market value in the event of a 
negotiated sale or condemnation. In 2004, he prepared and conducted a special workshop seminar on behalf of 
the Office of Regulatory Staff of South Carolina, covering rate setting, valuation and general regulation of water 
and wastewater utilities. In 2006, he participated in an expert workshop on full cost pricing conducted by the U .  
S. Environmental Protection Agency in coordination with the Institute of Public Utilities, Michigan State 
University. In 2006, he prepared and conducted a special seminar on rate setting and valuation on behalf of the 
New York Chapter of the NAWC. In 2007, he prepared and conducted a special seminar on rate setting and 
valuation on behalf of the New England Chapter of NAWC. 

Mr. Guastella has made presentations on a wide variety of rate, valuation and regulatory issues at 
meetings of the National Association of Regulatory Utility Commissioners, the American Water Works 
Association, the New England Water Works Association, the National Association of Water Companies, the 
New England Conference of Public Utilities Commissioners, the Florida, New England, New Jersey and New 
York Chapters of NAWC, the Mid-America Regulatory Conference, the Southeastem Association of Regulatory 
Utility Commissioners, the Pennsylvania Environmental Conference, and the Public Utility Law Section of the 
New Jersey Bar Association. 
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John F. Guastella 
List of Proceedings in which 

Expert Testimony 
was Presented 

Regulatory DocketiCase 
Year Client State Number 
1966 Sunhill Water Corporation New York 23968 
I967 
I967 
I968 
I968 
1968 
1968 
I969 
I969 
I969 
1970 
1970 
1971 
1971 
1971 
1971 
1971 
I972 
1972 
I973 
I978 
I979 
1979 
1979 
1979 
I979 
I979 
1979 
1979 
1979 
I979 
1979 
1980 
I980 
I980 
19x0 
1980 
I980 
1981 
1981 
19x1 
1981 
1981 
1981 
19x1 

19x1 
I981 
1981 
1981 
19x1 
1981 
I981 
19x1 
19x1 
19x1 
1981 
1982 
I982 
I982 
1982 
1982 
1982 
I 982 

I983 
I983 
I984 
I984 
I984 
19x4 
I984 
I984 

1981 

I 9x2 

Amagansett Water Company New York 
W o r i y  Homes, Inc. 
Amagansett Water Company 
Amagansett Water Company 
Sunhill Water Corporation 
Worley Homes, Inc. 
Amagansett Water Supply 
Citizens Water Supply Co. 
Worley Homes, Inc. 
Brooklyn Union Cas  Company 
Consolidated Edison o f  New York 
Hudson Valley Water Companies 
Jamaica Water Supply Company 
Port Chester Water Works, Inc. 
11 & I Corp. - Merrick District 
Wanakah Water Company 
Spring Valley Water Company 
I1 & I Corp. - Woodhaven District 
Citizens Water Supply Company 
Rliode Island I)PIi&C (Bristol County) 
Candlewick Lake lltilities Co. 
Candlewick Lake lltilities Co. 

.Jacksonville Suburban lltilities 
New York Water Service Corporation 
Salem Hills Sewerage Disposal Corp. v. V. n 
Seabrook Water Corporation 
Southern [ltilities Curporation 
Township uf South Brunswick 
Westchester Joint Water Works 
Woodhaven Utilities Corporation 
(’restwood Village Sewer Company 
Crestwood Village Water Company 
Gateway Water Supply Corporation 
GWW-Central Florida District 
Jamaica Water Supply Company 
Rhodc Island DI’I’&C (Newport Water) 
Briarcliff lltilities, I iic. 

Candlewick Lake Iltilities Co. 
Caroline Water Company, Inc. 
CDlI, Inc. - Northport 
GI)[:, Inc. - Port Charlotte 
GDI!, Inc. - Port Malahar 
Hohc Sound Water Company 
Lake Buckhorn lltilities, Inc. 
I.akc Kiowa l!tilities, Inc. 
I .akengrrn I !tilitics, I nc. 
1,orelei Uilitics, Inc. 
New Ynrk Water Service Corporation 
IUiodc Island DP[!&C (Ncwport Water) 
Shawnee Hills lltility Company 
Siiiithville Water (‘ompany, Inc. 
Spring Valley Water Company, Inc. 
Spring Valley Water Company, Inc. 
Sunhill Water Corporation 
Swan Lake Water Corporation 
Chesterfield Commons Sewer Company 
(‘hesterfield Commons Water Company 
Crescent Waste Treatment Corp. 
Crestwood Village Sewer Company 
Crestwood Village Water Company 
Salem Hills Sewerage Disposal Corp. 
Township o f  South Brunswick 
Woodhaven Utilities Corporation 
Country Knolls Water Works, Inc. 
Heritage Hills Water Works Corp. 
Crcstwood Village Sewer Company 
Crestwood Village Water Company 
Environmental Disposal Corp.  
GDU, Inc. - Port SI. I,ucie 
Heritage Village Water (waterisener) 
Harley Water Company, Inc. 

if Vorheesville 

New York 
New York 
New York 
New York 
New York 
New York 
New York 
New York 
New York 
New York 
New York 
New York 
New York 
New York 
New York 
New York 
New York 
New York 
Rhode Island 
Illinois 
Illinois 
Illinois 
Florida 
New York 
New York 
New Jersey 
Florida 
New Jersey 
Sew York 
Illinois 
New .Jersey 
New Jersey 
Texas 
Florida 
iYew York 
Rhode Island 
Texas 
Illinois 
Virginia 
Florida 
Florida 
Florida 
Florida 
Ohio 
Texas 
Ohio 
Ohio 
New York 
Rhode Island 
Ohio 
New .Jersey 
New York 
New York 
New York 
New York 
New .Jersey 
New .Jersey 
New York 
Sew Jersey 
New .Jersey 
Sew York 
New Jersey 
Illinois 
iYew York 
New York 
New .Jersey 
New .Jersey 
New Jersey 
Flnrida 
Connecticut 
Sew York 

24210 
24466 
24718 
24883 
23968 
Supreme Court 
24883 
25049 
24466124992 
25448 
25185 
26093 
26094 
25197 
26 I43 
25873 
26226 
26232 
26366 
1367A 
76-0218 
76-0347 
78-01 51 
7703 16-w5 
27594 
Supreme Court 
7910446 
770317-WS 
Municipal 
Municipal 
77-0109 
BPl! 802-78 
BPl!  802-77 
Municipal 
800004- WS 
27587 
14r0 
3620 
81-001 I 
8 I0065 
Municipal 
Mutiicil)al 
80-2 I92 
8 0 0 0 7 7 6 
80-999 
362 I 

80-1000 
28042 
15x1 
80-1002 

27936 
27936 
27903 
27904 
X22-84 
822-83 
Municipal 
82 1-33 
821-38 
Municipal 
Municipal 
82-0167 
28194 
28453 
8310-861 
83 10-860 
816-552 
830421 
84-08-03 
28820 

xn-io01 

808-54 1 
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John F. Guastella 
List of Proceedings in which 

Expert Testimony 
was Presented 

Year 
I984 
1985 

1985 
1985 
1986 

I986 
1986 
1986 
I987 
I987 
1987 
1987 

I987 
I987 
1987 
1987 
1987 
I987 
I988 
1988 
1988 

I988 
1988 

I989 
1989 
I989 
1989 
1989 
I989 
I989 
I989 
I990 
I990 
I990 
I990 
I990 
I990 
I990 
I990 
I990 
I990 
1991 
1991 
1991 
I992 
I992 
I992 
I992 
I993 
I993 
I993 
I993 
I993 
I993 
1994 
I994 
I994 
I994 
I994 
I994 
I994 
I994 
1994 
I994 
I994 
I994 
I995 
I995 

I 985 

I 986 

1987 

I 988 

1988 

Client 
Sew York Water Service Corporation 
Deltona lltilities (waterhewer) 
J .  Filiberto Sanitation, Inc. 
Sterling Forest Pollution Control 
Water Works Enterprise, Grand Forks 
GDU, Inc. - Port Charlotte 
GDII, Inc. - Sebastian Highlands 
Kings Grant  Water/Sewer Companies (settled) 
M t .  Eho Sewage Works, Inc. 
Sterling Forest Pollution Control 
Country Knolls Water Works, Inc. 
Crestwood Village Sewer Co. (settled) 

Dellona l'tilities, Inc. -Ci t rus  Springs (settled) 
First Brewster Water Corp. v. Town of Southeast (settled) 
GDII, Inc. - Silver Springs Shores 
Ocean County L.andfill Corporation 
P a h i  Coast Iltility Corporation 
Sanlando litilities Corp.  (settled) 
Township of South Brunswick 
Woodhaven lltilities Corp. (settled) 
Crescent Estates Water Co., Inc. 
Elizahethtown Water Co. 
Heritage Village Water Company 
Instant Disposal Service, Inc. 
,I. Filiberto Sanitation v. Morris County Transfer Station 
Ohio Water Service Co. 
St. Augustine Shores lltilities 
Eli~ahcthtown Water Co. 
CDII (FPSC generic proceeding as to rate setting procedures) 
Gordon's Corner Water Co. 
Heritage Hills Sewage Works 
Heritage Village Water Company 
Palni Coast Ut i l i t y  Corporation 
Southhridgc Water Supply Co. 
Sterling Forest Water Co. 
American Utilities, Inc. - I!nited States Bankruptcy Court 
City ofCarson City 
Country Knolls Water Works, Inc. 
Elizabethtown Water Company 
Kent County Water Authority 
Palm Coast Utility Corporatioil 
Seuthern States Iltilities, lnc. 
Trenton Water Works 
Waste Management of New .Jersey 
Waste Managenient of New Jersey 
City ofGrand Forks 
(;ordon's Corner Water Co. 
Southern States Iltilitics, Inc. 
Elizabethtowii Water Co. 
General I)evelopment lllilities, Inc. - Port Malabar Division 
General I)evelopniciit lltilities, Inc. - West Coast 1)ivisioti 
Heritage Hills Water Works, Inc. 

es, Inc. - Port LaBelle Ilivision 
General Development Utilities, Inc. - Silver Springs Shores 
Geiieral Waterworks o f  Pennsylvania - Dauphin Cons. Water Supply 
Kent County Water Authority 
Southern States Iltilities - FPSC Rulemaking 
Southern States lltilities - Marco Island 
Capital City Water Company 
Capital City Water Company 
Elizahethtown Water Company 
Elizabethtuwn Water Company 
Environmental Disposal Corp. 
Gencral I)evelopment lltilities - Port Charlotte 
General Waterworks of Pennsylvania 
Hoosier Water Company - Mooresville Division 
Hoosier Water Company - Warsaw Division 
Hoosier Water Cnnipany ~ Winchester Division 
West Lafayette Water Company 
Wilmington Suburl)an Water Corporation 
Ihitte Water Company 
Heritage Hills Sewage Works Corporation 

7 

State 
New York 
Florida 
New Jersey 
New York 
North Dakota 
Florida 
Florida 
New Jersey 
New York 
New York 
New York 
New Jersey 
Florida 
Florida 
New York 
Florida 
New Jersey 
Florida 
Florida 
New Jersey 
Illinois 
New York 
New Jersey 
Connecticut 
Sew Jersey 
New Jersey 
Ohio 
Florida 
New Jersey 
Florida 
New .Jersey 
Connecticut 
Connecticut 
Florida 
Massachusetts 
New York 
New Jersey 
Nevada 
New York 
New Jersey 
Rhode Island 
Florida 
Florida 
New Jersey 
New Jersey 
New .Jersey 
North Dakota 
New Jersey 
Florida 
New Jersey 
Florida 
Florida 
N e b  York 
Florida 
Florida 
Pennsylvania 
Rhode Island 
Florida 
Florida 
Missouri 
Missouri 
New .Jersey 
New Jersey 
New .Jersey 
Florida 
Pennsylvania 
Indiana 
Indiana 
Indiana 
Indiana 
1)elaware 
Montana 
New York 

Regulatory DocketiCase 
Number 

28901 
830281 
8411-1213 
Municipal 
Municipal 
Municipal 
Municipal 
WR8508-868 
Municipal 
Municipal 
29443 

8501 5 I -WS 
870092-WS 
S u p  re me Court 
870239-WS 

870166-WS 
860683-WS 
Municipal 
87-0047 
88-W-035 
OAL Pl!C3464-88 
87-10-02 
SR-87080864 
01487-88 
86-1 887-WW-CO I 
870980-WS 
BPI1 WR89020132J 
880883-WS 
OAl, PllC479-89 
Municipal 
87-10-02 
890277-WS 
D1'11 89-25 
PSC 88-W-263 
85-003 I6 
Municipal 
90-W-0458 
W R900050497J 
I952 
87 1395-WS 
Workshop 
WR90020077J 
SE 87070552 
SE 87070566 
Municipal 
O A I ,  l'I;('8329-90 
900329-WS 

91 1030-WS 
91 1067-IVS 
92-2-0576 
91 1737-WS 
91 1733-WS 
K-00932604 
2098 
91 1082-WS 
920655-WS 
WR-94-297 

WK94080346 

~ ~ 8 7 0 1 - 3 8  

SR-8703117 

wn 910x1293.~ 

WR-94-297 

~ ~ 9 4 0 8 0 3 4 6  
~ ~ 9 4 0 7 0 3 1 9  
940000-M'S 
K-00943 152 
39839 
39838 
39840 
3984 I 
94-149 (stld) 
Cause 90-C-90 
Municipal 

l'cslimony: J F G  



John F. Guastella 
List of Proceedings in which 

Expert Testimony 
was Presented 

Year 
1996 
I996 
I996 
I996 
I996 
I997 
I997 
I997 
I997 
I997 
I998 
1998 
I998 
I998 
I999 
I999 
I999 
2000 
2000 
2001 
2001 
2001 
2001 
2001 
2001 
2001 
2002 
2002 
2002 
2002 
2003 
2003 
2003 
2003 
2004 
2004 
2004 
2004 
2004 
2004 
2004 
200s 
2005 
200s 
2005 
2005 
2006 
2006 
2006 
2006 
2006 
2007 
2007 

Client 
Consumers Illinois Water  Company 
Elizabethtown Water Company 
Palm Coast Utility Corporation 
PenPac, Inc. 
Southern States Utilities, iMarco Island 
Crestwood Village Water Company 
Indiana American Water Co., Inc. 
Missouri-American Water Company 
South County Water  Corp 
United Water Florida 
Consumer Illinois Water Company 
Consumers Illinois Water  Company 
Heritage Hills Water Company 
Missouri-American Wastewater Company 
Consumers Illinois Water Company 
Environmental Disposal Corp. 
Indiana American Water Co., Inc. 
South Haven Sewer Works, Inc. 
Utilities Inc. o f  Maryland 
Artesian Water Company 
Citizens Utilities Company 
EliA)ethtown Water  Company 
Kiawah Island lltility, Inc. 
Placid Lakes Water Company 
South Haven Sewer Works, Inc. 
Southlakc litilities, Inc. 
Artesian Water Company 
Consumers Illinois Water- Grant  Park 
Consumers Illinois Water- Village W ~ d s  
Valencia Water Company 
Consumers Illinois Water - lndianola 
Elizabethtown Water Company 
Golden Heart Utilities, Inc. 
lltilities, Inc. -Georgia 
Aquarion Water Company 
Artesian Water Company 
El Ilorado Utilities, Inc. 
Environmental Disposal Corp. 
Heritage Hills Water Company 
Jersey City MlIA 
Rockland Electric Company 
Aquarion Water Company 
Intercoastal Utilities, Inc. 
Haig Point lltility Company, Inc. 
Aquarion Water Company 
South Central Connecticut Regional Water Auth. 
Pennichuck Water Works, Inc. 
Village of Williston Park 
Connecticut Water Company 
Birmingham lltilities, Inc. 
Aqua Utilities, Inc. 
Aquarion Water Company o f  CT 
Pennichuck Water Works. Inc. 

State 
Illinois 
New Jersey 
Florida 
Sew Jersey 
Florida 
Sew Jersey 
Indiana 
Missouri 
New York 
Florida 
Illinois 
Illinois 
New York 
Missouri 
Illinois 
New Jersey 
Indiana 
Indiana 
Maryland 
Delaware 
Illinois 
New Jersey 
South Carolina 
Florida 
Indiana 
Florida 
Delaware 
Illinois 
Illinois 
Calilornia 
Illinois 
New Jersey 
Alaska 
Georgia 
Connecticut 
Delaware 
New Mexico 
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Papers and Presentations 

John F. Guastella 
BY 

Year Title Forum 
1974 

through 
I .  Basics of Rate Setting 
2. Cost Allocation and Rate Design 

Semi-annual seminars on utility rate regulation, National 
Association of Regulatory Utility Commissioners, sponsored by 

Present 

1974 

1976 

1977 

1978 

1979 

1979 

1980 

1981 

1981 

1982 

1982 

I983 

1983 

I984 

1987 

1987 
1988 

1989 

1989 

I991 

3. Revenue Requirements University of South Florida, of Utah, Florida State University, 
and University of Florida, held in the states of Florida, Utah and 
Cali fomi a 
Annual convention of the National Association of Water Rate Design Studies: A Regulatory Point-of- 

View Companies, New Haven, Connecticut 

Lifeline Rates Annual convention of the National Association of Water 
Companies, Chattanooga, Tennessee 

Regulating Water Utilities: The Customers' 
Best Interest 

Annual symposium of the New England Conference of Public 
Utilities Commissioners, Mystic Seaport, Connecticut 

Rate Design: Preaching v. Practice 

Small Water Companies 

Rate Making Problems Peculiar to Private 
Water and Sewer Companies 
Water Utility Regulation 

The Impact of Water Rates on Water Usage 

A Realistic Approach to Regulating Water 
Utili ties 
Issues in Water Utility Regulation 

New Approaches to the Regulation of Water 
Uti I i ti es 
Allocating Costs and Revenues Fairly and 
Effectively Maryland 
Lifeline and Social Policy Pricing 

The Real Cost of Service: Some Special 
Considerations City, New Jersey 
Margin Reserve: It's Not the Issue 

A "Current" Issue: ClAC 
Small Water Company Rate Setting: Take It or NAWC - New York Chapter June 14, 1988 meeting 
Leave It 
The Solution to all the Problems of Good Small NAWC Quarterly magazine, Winter issue 
Water Companies 
Current Issues Workshop - Panel 

Altemative Rate Structures 

Annual convention of the National Association of Water 
Companies, Baton Rouge, Louisiana 
Annual symposium of the New England Conference of Public 
Utili ties Commissioners, Newport, R hode Island 
Special educational program sponsored by Independent Water 
and Sewer Companies of Texas, Austin, Texas 
Annual meeting of the National Association of Regulatory 
Utility Commissioners,Houston, Texas 
Annual Pennsylvania Environmental Conference, Harrisburg, 
Pennsylvania 
Mid-America Regulatory Conference, Clarksville, Indiana 

Annual symposium of the New England Conference of Public 
Utilities Commissioners, Rockport, Maine 
Southeastem Association of Regulatory Utility Commissioners, 
Asheville, North Carolina 
Maryland Water and Sewer Finance Conference, Westminster, 

Annual conference of the American Water Works Association, 
Las Vegas, Nevada (published) 
Annual New Jersey Section AWWA Spring Meeting, Atlantic 

Florida Waterworks Association Newsletter, ApriliMayiJune 
1987 issue 
NAWC - New England Chapter November 6, 1987 meeting 

New England Conference of Public Utilities Commissioners, 
Kennebunkpoi-t, Maine 
New Jersey Section 1991 Annual Conference, AWWA, Atlantic 
City, New Jersey 
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Papers and Presentations 

John F. Guastella 
BY 

Year Title Forum 
1994 Conservation Impact on Water Rates New England NAWC and New England AWWA, Sturbridge, 

I996 
1997 

1998 

1998 
2000 

200 1 

2002 

2003 

2004 

2005 

2005 
2006 

Massachusetts 
NAWC Annual Meeting, Orlando, Florida Utility Regulation - 21 st Century 

Current Status Drinking Water State Revolving NAWC Annual Meeting, San Diego, Califomia 
Fund 
Small Water Companies - Problems and NAWC Annual Meeting, Indianapolis, Indiana 
Solutions 
Basic Rate Regulation Seminar New England Chapter - NAWC, Rockport, Maine 
Developer Related Water and Sewer Utilities Florida State University, Orlando, Florida 
Seminar 
Developer Related Water and Sewer Utilities Florida State University, Orlando, Florida 
Seminar 
Regulatory Cooperation - Small Company New England Chapter - NAWC, Annual Meeting 
Education 
Developer Related Water and Sewer Utilities University of Florida, Orlando, Florida 
Seminar 
Basic Regulation & Rate Setting Training Office of Regulatory Staff, Columbia, South Carolina 
Seminar 
Municipal Water Rates Nassua-Suffol k Water Commissioners Association, Franklin 

Square, New York 
Innovations in Rate Setting and Procedures NAWC New York Chapter, West Point, New York 
Basics of Rate Setting The Connecticut Water Company, Clinton, Connecticut 

2006 
2006 

Innovations in Rate Setting and Procedures 
Best Practices as Regulatory Policy 

NAWC New York Chapter, Catskill, New York 
NAWC New England Chapter, Ogunquit, Maine 

2006 Rate and Valuation Seminar 
2006 Full Cost Pricing 

2006 Innovations in Rate Setting 

NAWC New York Chapter 
U.S. Environmental Protection Agency Expert Workshop, 
Lansing, Michigan 
NAWC New England Chapter, Portsmouth, New Hampshire 

2007 Weather Sensitive Customer Demands 

2007 

NAWC Water Utility Executive Council, Half Moon Bay, 
Cali fomi a 
NAWC New England Chapter, Ogunquit, Maine Basics of Rate Setting and Valuation Seminar 

2007 Small Company Charateristics National Drinking Water Symposium, La Jolla, Califomia 
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F 0 R EM' 0 R D 

IS0  has prepared this guide as an aid in estimating the amount of water that should be available for 
municipal fire protection. IS0 calls this the needed fire flow. This publication is only a guide and requires 
knowledge and experience in fire protection engineering for its effective application. 
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P R E F A C E  

I S 0  is the premier source of information, products, and services related to property and liability risk. For 
a broad spectrum of types of insurance, I S 0  provides statistical, actuarial, underwriting, and claims 
information and analyses; consulting and technical services; policy language; information about specific 
locations; fraud-identification tools; and data processing. In the United States and around the world, I S 0  
serves insurers, reinsurers, agents, brokers, self-insureds, risk managers, insurance regulators, fire 
departments, and other government agencies. 

One of ISO's important services is to evaluate the fire suppression delivery systems of jurisdictions 
around the country. The result of those reviews is a classification number that IS0  distributes to insurers. 
Insurance companies use the Public Protection Classification (PPCTM) information to help establish fair 
premiums for fire insurance - generally offering lower premiums in communities with better fire 
protection. 

IS0 uses the Fire Suppression Rating Schedule (FSRS) to define the criteria used in the evaluation of a 
community's fire defenses. Within the FSRS, a section titled "Needed Fire Flow" outlines the 
methodology for determining the amount of water necessary for providing fire protection at selected 
locations throughout the community. IS0  uses the needed fire flows to: 

1, Determine the community's "basic fire flow." The basic fire flow is the fifth highest needed fire 
flow in the community. I S 0  uses the basic fire flow to determine the number of apparatus, the 
size of apparatus fire pumps, and special fire-fighting equipment needed in the community. 
Determine the adequacy of the water supply and delivery system. I S 0  calculates the needed fire 
flow for selected properties and then determines the water flow capabilities at these sites. I S 0  
then calculates a ratio considering the need (needed fire flow) and the availability (water flow 
capability). I S 0  uses that ratio in calculating the credit points identified in the FSRS. 

2. 

IS0 developed the needed fire flow through a review of actual large-loss fires. IS0  recorded the average 
fire flow and other important factors, including construction type, occupancy type, area of the building, 
and exposures. Those factors are the foundation of the needed fire flow formula. 

The following pages include a number of excerpts from another I S 0  document, the Specific Commercial 
Property Evaluation Schedule (SCOPES). I S 0  uses the SCOPES manual to weigh features of individual 
properties for the purpose of defining the building's vulnerability to future fire loss. Insurers also use the 
information in their underwriting and ratemaking decisions. 

- I -  
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C H A P T E R  1 

Needed Fire  Flow Formula  

To estimate the amount of water required to fight a fire in an individual, nonsprinklered building, IS0  
uses the formula: 

NFF = (C)(O)( 1 +(X+P)) 
where 

NFF 
C = a factor related to the type of construction 
0 = a factor related to the type of occupancy 
X = a factor related to the exposure buildings 
P = a factor related to the communication between buildings 

= the needed fire flow in gallons per minute (gpm) 

To calculate the needed fire flow of a building, you will need to determine the predominant type (class) of 
construction, size (effective area) of the building, predominant type (class) of occupancy, exposure to the 
property, and the factor for communication to another building. 

Here is the step-by-step process: 

Step 1. Determine the predominant construction type and the associated factor (F). 
Step 2.  Determine the effective area (A). 
Step 3. Substituting the values for "F" and "A" into the formula C=18F(A)".5 and calculate 

Step 4. Round the construction factor (C) to the nearest 250 gpm. 
Step 5. Determine the predominant occupancy type and the associated factor (0). 
Step 6. Determine if there is an exposure charge by identifying the construction type and 

the construction factor (C). 

length-height value of  the exposure building as well as the distance (in feet) to the 
exposure building. Also make note of any openings and protection of those openings 
in the wall facing the subject building (the building the needed fire flow is being 
calculated on). The factor related to the exposure building is (X). 

passageway, whether the passageway is open or closed, the length, and a description 
of any protection provided in the passageway openings. The factor related to the 
communications between buildings is (P). 

determine the needed fire flow. 

Step 7. Determine if there is a communication charge by identifying the combustibility of the 

Step 8. Substitute the values for the factors in the formula NFF = (C)(O)( 1 +(X+P)) to 

Note: IS0  does not determine a needed fire flow for buildings rated and coded by IS0  as protected by an 
automatic sprinkler system meeting applicable National Fire Protection Association standards. See 
Chapter 6, "Determining Recognition of Automatic Sprinkler Systems," for more information. 
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CHAPTER 2 

Type of Construction (C) and Effective Area (A)  

To determine the portion of the needed fire flow attributed to the construction and area of the selected 
building, I S 0  uses the formula: 

C = 18F (A) 0'5 

where 

F = coefficient related to the class of construction 
F = 1.5 for Construction Class 1 (wood frame construction) 

= 

= 
1 .O for Construction Class 2 (joisted-masonry construction) 
0.8 for Construction Class 3 (noncombustible construction 

0.6 for Construction Class 5 (modified fire-resistive construction) 
and Construction Class 4 (masonry noncombustible construction) 

and Construction Class 6 (fire-resistive construction) 
= 

A = effective area 

Appendix A provides C for a range of construction classes (F) and effective areas (A) 

1 .  Construct ion Mater ia ls  a n d  A s s e m b l i e s  

IS0  uses the following definitions to determine the construction class for a building: 

a. Combust ib le:  Wood or other materials that will ignite and burn when subjected to fire, 
including materials with a listed flame-spread rating greater than 25. Also included are assemblies 
or combinations of combustible materials with other materials, such as the following: 

( 1 )  Metal walls or floors sheathed on either interior or exterior surfaces (with or without air space) 
with wood or other combustible materials (flame-spread rating over 25). 

(2) Metal floors or roofs with combustible insulation or other combustible ceiling material 
attached to the underside of the floor or interior surface of the roof deck, or within 18" of the 
horizontal supports. 

(3) Combustible wall materials with an exterior surface of brick, stone, or other masonry materials 
(commonly known as "masonry veneer"). 

(4) Noncombustible wall or roof construction on a skeleton wood frame (commonly known as 
"wood-iron clad"). 

(5) Combustible wall or roof construction on a noncombustible or slow-burning frame. 

- 2 -  COI'YRIGI-11 0 IS0 I'I<OPER~fII~S. INC., 2001. 2006 



(6) Composite assemblies of noncombustible materials with combustible materials, such as a 
combustible core between two noncombustible panels, or a noncombustible panel with a 
combustible insulation material (flame-spread rating over 25) .  

(7) Composite assemblies of noncombustible or slow-burning materials combined with foamed 
plastic materials (with any flame-spread rating), unless the foamed plastic materials qualify as 
slow-burning. (Refer to Item f, below.) 

(8) Combustible assemblies which are listed as having not less than a one-hour rating. 

b. Fire-res i s t ive:  Noncombustible materials or assemblies which have a fire-resistance rating of 
not less than one hour. 

c ,  M as0 n ry : Adobe, brick, cement, concrete, gypsum blocks, hollow concrete blocks, stone, tile, 
and similar materials with a minimum thickness of 4". 

d. Noncombust ib le:  Materials, no part of which will ignite and burn when subjected to fire, such 
as aluminum, asbestos board, glass, gypsum board, plaster, slate, steel, and similar materials. Also 
included are: 

(1) Fire-resistive and protected-metal assemblies with a fire-resistance rating of less than one 
hour 

(2) Materials or  composite materials with a listed surface-flame-spread rating of 0 and of such 
composition that surfaces that would be exposed by cutting through the material in any way 
would not have a listed flame-spread rating greater than 0 

(3) Masonry walls less than 4" thick, which are not a part of combustible walls (masonry 
veneer) 

Note:  ('ombustible nailing (furring) strips fastened directly to noncombustible supports shall 
not affect the classification of noncombustible walls, floors, or roofs. 

e. Protected metal :  Metal which is protected by materials so that the resulting assembly has a 
fire-resistance rating of not less than one hour. 

f. Slow-burning:  Materials with a listed flame-spread rating greater than 0 but not greater than 
25; except, foamed plastic materials shall be rated as slow-burning if such materials or coverings 
meet one of the conditions in (1)  or (2) below. 

An acceptable thermal barrier includes those which have been tested as part of a field-fabricated 
or factory-manufactured composite assembly which has passed one of the acceptable wall or 
ceiling panel tests, when applied over foamed plastic material of a thickness and listed flame- 
spread rating not greater than that used in the composite assembly tested. Where any material is 
of a type which falls or drips to the floor of  the furnace during the flame-spread test, the flame- 
spread rating of the material, when not protected by a thermal barrier, shall be based on the 
flame-spread rating of  the material on the floor of the furnace, where this flame-spread is higher 
than the flame-spread o f  the material on the furnace ceiling. In all other cases, the normal flame- 
spread rating of the material on the furnace ceiling shall be used. 
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2. 

(1) An acceptable thermal barrier consisting of 1/2" or greater noncombustible material, such as 
plaster, cement, or gypsum board, when used over foamed plastic material having a listed 
flame-spread rating not greater than 25 

(2) An acceptable thermal barrier which is listed with not less than a 15-minute finish rating when 
used over foamed plastic material having a listed flame-spread rating not greater than 25 

Notc 1 : Combustible nailing (furring) strips fastened directly to slow-buming supports shall not 
affect the classification of slow-burning walls, floors, or roofs. 

Note 2:  Lumber and lumber products shall be eligible for consideration as slow-buming only 
when all the ceilings and the walls are treated with a listed flame-retardant impregnation 
which meets all of the following requirements: 

(1) Impregnation-treated materials shall be properly identified as having a flame-spread 
rating of 25 or less. 

(2) Such identification shall indicate that there is no evidence of significant progressive 
combustion when subjected to at least 30 minutes test duration. 

(3) Such identification shall indicate that the material has a permanent treatment not 
subject to deterioration from the effects of weathering, exposure to moisture or 
humidity, etc. (This requirement only applies where the treated material is exposed to 
the weather or moisture.) However, combustible nailing (furring) strips, doors, trim, 
and the top surfaces of combustible floors shall not be required to be treated. 

g. Unprotected metal:  Metal with no fire-resistive protection, or with a fire-resistance rating of 
less than one hour. 

Class i f icat ion of  Basic  Construct ion T y p e s  

IS0  classifies construction types into six different categories: 

Construction Class G (fire-resistive construction) 
Construction Class 5 (modified fire-resistive construction) 
Construction Class 4 (masonry noncombustible construction) 
Construction Class 3 (noncombustible construction) 
Construction Class 2 Cjoisted-masonry construction) 
Construction Class 1 (wood frame construction) 

Note: In applying the rules below, IS0 disregards below-grade basement walls and the construction 
of the lowest floor (usually concrete). 

a. Fire-res i s t ive  (Construct ion C l a s s  6 ) :  Ihildings constructed o fany  combination o f the  
following materials : 

Exter ior  walls  or exter ior  s t r u c t u r a l  f r a m e :  
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Solid masonry, including reinforced concrete, not less than 4 inches in thickness 

Hollow masonry not less than 12 inches in thickness 

Hollow masonry less than 12 inches, but not less than 8 inches in thickness, with a listed 
fire-resistance rating of not less than two hours 

Assemblies with a fire-resistance rating of not less than two hours 

Note: Pancl or curtain sections of masonry may be of any thickness. 

Floors and roof:  

Monolithic floors and roof of reinforced concrete with slabs not less than 4 inches in 
thickness 

Construction known as "joist systems" (or pan-type construction) with slabs supported by 
concrete joists spaced not more than 36 inches on centers with a slab thickness not less than 
2 'A inches 

Floor and roof assemblies with a fire-resistance rating of not less than two hours 

Structural  metal  supports :  

Horizontal and vertical load-bearing protected metal supports (including prestressed concrete 
units) with a fire-resistance rating of not less than two hours 

Notc: Wherever in the SCOPES reference is made to "prestressed," this term shall also 
include "posttensioned." 

b. Modif ied  f ire-res i s t ive  (Construct ion Class  5) :  Buildings with exterior walls, floors, 
and roof constructed of masonry materials described in a , ,  above, deficient in thickness, but not 
less than 4 inches; or fire-resistive materials described in a., above, with a fire-resistance rating of 
less than two hours, but not less than one hour. 

c. hlasonry noncombust ib le  ( C o n s t r u c t i o n  C l a s s  4): Buildings with exterior walls of fire- 
resistive construction (not less than one hour), or of  masonry, not less than 4 inches in thickness 
and with noncombustible or slow-burning floors and roof (including noncombustible or slow- 
burning roof decks on noncombustible or slow-burning supports, regardless of the type of 
insulation on the roof surface). 

d. Noncombust ib le  ( C o n s t r u c t i o n  C l a s s  3) :  Buildings with exterior walls, floors, and roof 
of noncombustible or slow-burning materials supported by noncombustible or slow-burning 
supports (including noncombustible or slow-burning roof decks on noncombustible or slow- 
burning supports, regardless of  the type of  insulation on the roof surface). 

e. Jois ted-masonry ( C o n s t r u c t i o n  C l a s s  2):  Buildings with exterior walls of fire-resistive 
construction (not less than one hour), or of masonry, and with combustible floors and roof. 
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3. 

masonry) 
Non- 

(all metal) 
Non- 

combustible 
(masonry) 
Modified - 

fire 
resistive 

Fire 
resistive 
Heavy 
timber 

combustible 

f. Frame ( C o n s t r u c t i o n  Class  1 ) :  Buildings with exterior walls, floors, and roof of 
combustible construction, or buildings with exterior walls of noncombustible or slow-burning 
construction, with combustible floors and roof. 

3 I I ,  0 I I  I I  IV 2c 1 I - N  

4 11, A I I  I l l  IV 2 B  I I -  1 hr. 

I I  fire 
rcsistivc 

5 I I ,  A I I  I I  I I  

6 1, A I I I I A  I 

2 IV IV IV I l l  4 IV 

Notes applicable to construction-type definitions above: 

Note I : Masonry or fire-resistive walls with panels composed of glass, noncombustible, slow- 
buming, combustible, or open sections shall retain their classification as masonry or fire- 
resistive, provided that such panels are in or supported by a structural frame of masonry 
or protected metal (two hours fire resistance if in walls classed as Construction Class 6,  
one hour in classes 2 ,4 ,  or 5 ) .  Similarly, masonry or fire-resistive floors with wood or 
other combustible surfacing in buildings otherwise subject to Construction Classes 5 or 6 
shall retain their classification as Classes 5 or 6. 

Note 2 :  Noncombustible or slow-burning roof deck with an exterior surface of combustible 
materials, such as combustible insulation, felt, asphalt, or tar, shall retain its classification 
as noncombustible or slow-buming. 

Crosswalk  t o  Other  Cons truc t ion  Types  

The International Code Council (ICC) and the National Fire Protection Association (NFPA) have 
their own classification of construction types. These classifications are used in the codes and 
standards that they promulgate and are unique to their organization’s publications. Below is a table 
that generally compares ISO’s construction types to those of these other organizations. 

Construction Types 



4. Class i f icat ion o f  Mixed Construct ion 

In buildings constructed as defined in two or more classes above, I S 0  determines the appropriate 
construction class as follows: 

Note: 111 applying thcse rules, I S 0  disregards basement walls and the lowest floor level. 

a. Fire-resist ive:  Any building with 66 213 % or over of the total wall area and 66 213 %) or over of 
the total floor and roof area constructed as defined in Construction Class 6 .  

b. Modif ied  f ire-resist ive:  Any building with 66 213 % or over of the total wall area and 66 
2/3% or over of the total floor and roof area constructed as defined in Construction Class 5; or 

Any building with 66 213% or over of the total wall area, and 66 2/3% or over of the total floor and 
roof area constructed as defined in Construction Classes 5 and 6 ,  but with neither type in itself 
equaling 66 2 /3% or over of the total area. 

c. h l a s o n r y  noncombust ib le:  Any building with 66 213%) or over of the total wall area and 66 
2/3% or over of the total floor and roof area constructed as defined in Construction Class 4; or 

Any building not qualifying under a. or b., above, with 66 213%) or over of the total wall area and 
66 2/3% or over of the total floor and roof area constructed as defined in two or more of 
Construction Classes 4, 5,  and 6 ,  but with no single type in itself equaling 66 213% or over of the 
total area. 

d.  Noncombust ib le:  Any building with 66 213%) or over of the total wall area and 66 213%) or over 
of the total floor and roof area constructed as defined in Construction Class 3 ;  or 

Any building not qualifying under a. through c., above, with 66 213%) or over of the total wall area 
and 66 213% or over of the total floor and roof area constructed as defined in two or more of 
Construction Classes 3 , 4 ,  5, and 6 ,  but with no single type in itself equaling 66 2/3‘%1 or over of 
the total area. 

e .  Jois ted-masonry:  Any building not qualifying under a. through d., above, with 66 213‘%, or over 
of the total wall area constructed as described in Construction Class 2 ;  or 

Any building not qualifying under a. through d. ,  above, with 66 213% or over of the total wall area 
and 66 213%) or over of the total floor and roof area constructed as defined in two or more of 
Construction Classes 2 , 3 , 4 ,  5, and 6 ,  but with no single type in itself equaling 66 213% or over of 
the total area. 

f: Frame:  Any building not qu;ilifying under a. through e., above, or any building with over 33 113 
‘Vir ofthc totill wall m a  ol’conihustiblc construction, regardless of the type of construction of the 
balaiicc of the building. 

5 .  Determining Effect ive A r e a  ( A l )  
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In the portion of the needed fire flow formula attributed to the construction and area of  the subject 
building, 

C = 18F (A) 

the factor “A” is the “effective area” of the subject building. 

a. Exempt  areas:  
Disregard the following in the determination of the effective area: 

In nonsprinklered buildings, or buildings which do not qualify for sprinkler credit (see Chapter 
6, “Determining Recognition of Automatic Sprinkler Systems”), disregard floor areas 
(including basement and subbasement) where the entire floor is protected by an acceptable 
system of automatic sprinklers or other acceptable automatic fire protection systems, provided 
that there are no Combustibility Class C-5 occupancies on the floor (see “Occupancy Factor,” 
le.,  “Rapid-buming or flash-burning”). 

e Basement and subbasement areas which are vacant, or are used for building maintenance, or  
which are occupied by occupancies having C-1 or C-2 contents combustibility (see 
“Occupancy Factor”) regardless of the combustibility class applicable to the building. A 
basement is a story of  a building which is 50% or more below grade, unless such story is 
accessible at grade level on one or more sides. A story which is less than 50%) below grade 
shall also be considered a basement if such story is wholly enclosed by blank masonry 
foundation walls. 

In breweries, malt mills, and other similar occupancies, disregard perforated (slatted) operating 
decks which contain no storage. 

Roof structures, sheds, or similar attachments. 

Courts without roofs. 

Areas of  mezzanines less than 2.5% of the square foot area of  the floor immediately below. 

b. Modif icat ion for  d i v i s i o n  wal l s :  
An acceptable division wall shall be constructed entirely of noncombustible materials with a fire- 
resistance rating of not less than one hour, or of masonry materials, and shall: 

( 1 )  Extend from one exterior wall to another (or form an enclosed area within the building). 

(2) Extend from one masonry or fire-resistive floor to another masonry or fire-resistive floor, 
or from a masonry or fire-resistive floor to a roof of any construction. 

(3) Have all openings through the wall protected by an automatic or self-closing labeled 
Class B (not less than one-hour) fire door. 

Where division walls meet the above requirements, the maximum area on any floor used to 
determine the effective area shall be the largest undivided area plus 50‘% of the second largest 
undivided area on that floor. 
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c. Effect ive-area  ca lculat ion:  

After modification for division walls as provided above, the effective area shall be the total square 
foot area of the largest floor in the building, plus the following percentage of the total area of the 
other floors: 

(1) Buildings classified as Construction Classes 1 - 4: 50%) of all other floors. 

(2) Buildings classified as Construction Classes 5 or 6: 

(a) If all vertical openings in the building are protected (see 4d., “Protection 
requirements,” below), 25% of the area of not exceeding the two other largest 
floors. 

“Protection requirements,” below), 50% of the area of not exceeding 8 other floors 
with unprotected openings. 

(b) If one or more vertical openings in the building are unprotected (see 4d., 

Note:  The effective area determined under item 4c.(2)(b), above, shall not be less 
than the effective area that would be determined under item 4c.(2)(a), above, if 
all openings were protected. 

d. Protect ion requirements:  

The protection requirements for vertical openings are only applicable in buildings of Construction 
Class 5 or 6 .  The type of protection for vertical openings shall be based on the construction of the 
enclosure walls and the type of door or other device used for the protection of openings i n  the 
enclosure. 

The following materials are acceptable for one-hour construction in enclosure walls: 4-inch brick, 
4-inch reinforced concrete, 6-inch hollow block, 6-inch tile, or masonry or noncombustible 
materials listed with a fire-resistance rating of not less than one hour. 

Protectcd o p e n i n g s :  

Enclosures shall have walls of masonry or fire-resistive construction with a fire- 
resistance rating of not less than one hour. 

Doors shall be automatic or self-closing and be labeled for Class B opening protection 
(not less than one-hour rating). 

Elevator doors shall be of metal or metal-covered construction, so arranged that the 
doors must normally be closed for operation of the elevator. 

U n p r o I cc t t‘ d o pc 11 i ng s 

Unprotected floor openings. Also includes doors or enclosures not meeting the 
minimum requirements for protected openings, above. 
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5 .  M a x i m u m  and Min imum Value  of C: 

The value of C shall not exceed 

8,000 gpm for Construction Class 1 and 2 
6,000 gpm for Construction Class 3 ,4 ,  5, and 6 
6,000 gpm for a 1-story building of any class of construction 

The value of C shall not be less than 500 gpm. 

IS0  rounds the calculated value of C to the nearest 250 gpm. 
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CHAPTER 3 

Occupancy Factor (0) 

The factors below reflect the influence of the occupancy in the subject building on the needed fire flow: 

Occupancy Combustibility Class Occupancy Factor (0) 
C-1 (Noncombustible) 0.75 
C-2 (Limited-combustible) 0.85 

C-4 (Free-burning) 1.15 
C-5 (Rapid-burning) 1.25 

C-3 (Combustible) 1 .oo 

1 .  Determining O c c u p a n c y  T y p e  

Occupancy combustibility classifications reflect the effect of the combustibility of contents on the 
building structure. I S 0  uses the following definitions to determine the combustibility classification of  
an occupancy: 

;I.  Noncombust ib le  (C-1) - Merchandise or materials, including furniture, stock, or equipment, 
which in permissible quantities do not in themselves constitute an active fuel for the spread of  fire, 

No occupancy shall be eligible to this classification which contains a sufficient concentration of 
combustible material to cause structural damage OR which contains a sufficient continuity of 
combustible materials so that a fire could spread beyond the vicinity of  origin. 

The maximum amount of combustible materials in any 10,000-square-foot section of an 
occupancy otherwise containing noncombustible materials shall not exceed 1000 board feet of 
lumber, or over 2 barrels (1 10 gallons) of combustible liquids or greases or equivalent amounts of 
other combustible materials. Further, the maximum total area containing combustible material in 
an occupancy otherwise containing noncombustible materials shall not exceed 5 %  of the total 
square foot area of that occupancy. 

No tc :  In determining the applicability of C-1 , combustible interior walls or partitions (including 
combustible finish), mezzanines, racks, shelves, bins, and similar combustible construction 
shall be considered combustible material. 

Examples of occupancies which may (subject to survey) be eligible for C-1 classification include 
those storing asbestos, clay, glass, marble, stone, or metal products and some metalworking 
occupancies. 

b. Limited-combust ib le  (C-2) - Merchandise or materials, including furniture, stock, or 
equipment, of  low combustibility, with limited concentrations of combustible materials. 

Examples of occupancies classified as C-2 include banks, barber shops, beauty shops, clubs, 
habitational occupancies, hospitals, and offices. 
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Occupancies classified as C-2 in the occupancy classification list may be eligible for C-1 
classification provided that such occupancy meets all of the requirements for C- 1 classification. 

N otc : For manufacturing occupancies where over 20% of the total square foot area of the 
occupancy contains storage of combustible material or materials crated or wrapped in 
combustible containers, the combustibility class applicable to the occupancy shall not be 
less than C-3. 

c .  C o m b u s t i b l e  ( C - 3 )  - Merchandise or materials, including fumiture, stock, or equipment, of 
moderate combustibility. 

Examples of occupancies classified as C-3 include food markets, most wholesale and retail 
occupancies, etc. 

Occupancies classified as C-3 in the occupancy classification list may be eligible for C-2 
classification, provided that the total square foot area containing combustible material does not 
exceed 10% of the total square foot area of the occupancy. 

Notc:  For the purpose of the above rule, combustible interior walls or partitions (including 
combustible finish), racks, shelves, bins, and similar combustible construction shall be 
considered combustible material. 

d. Free-burning (C-4)  - Merchandise or materials, including furniture, stock, or equipment, 
which burn freely, constituting an active fuel. 

Examples of occupancies classified as C-4 include cotton bales, fumiture stock, and wood 
products. 

c .  Rapid-burning o r  f lash-burning ( C - 5 )  - Merchandise or materials, including furniture, 
stock, or equipment, which either 

(1)  burn with a great intensity 

(2) spontaneously ignite and are difficult to extinguish 

(3) give off flammable or explosive vapors at ordinary temperatures 

(4) as a result of an industrial processing, produce large quantities of dust or other finely 
divided debris subject to flash fire or explosion 

Examples of occupancies classified as C-5 include ammunition, excelsior, explosives, mattress 
manufacturing, matches, and upholsterers. 

2.  D e t e r m i n i n g  O c c u p a n c y  Combustibility C l a s s i f i c a t i o n  in Mult ip le  o c c u p a n c y  
Bui ld ings  

In sole-occupancy buildings or in multiple-occupancy buildings with occupancies subject to a 
single-occupancy classification, the occupancy classification applicable to the occupant(s) shall 
also apply to the building. 
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In multiple-occupancy buildings with occupancies having different occupancy classifications, the 
occupancy classification applicable to the building shall be determined according to the total floor 
area (including basements and subbasements) occupied by each occupancy, as follows: 

Notc: Basement and subbasement areas which are either vacant or used for building services or 
building maintenance shall be considered C-2 combustibility. Where such areas are used for other 
purposes, the combustibility class for those areas shall be determined according to the 
combustibility class of their occupancies. 

C-  1 combustibility shall apply ONLY where 95% or more of the total floor area of the building 
is occupied by C-1 occupants, and there are no C-5 occupancies. 

C-2 combustibility shall apply to buildings which 
a. do not qualify as C-1 above, but where 90% or more of the total floor area of the 

b. are classified as CSP Construction Class 5 or 6, AND where 80%) or more of the total 
building is occupied by C-1 and C-2 occupancies; OR 

floor area of the building is occupied by C-1 and C-2 occupancies, AND NOT MORE 
THAN 5% of the total floor area is occupied by C-5 occupancies. 

C-4 combustibility shall apply to any building containing C-4 occupants, where the combined 
total area occupied by C-4 and C-5 (if any) occupants is 25%) OR MORE OF THE TOTAL 
FLOOR AREA of the building, provided the C-5 occupancies occupy, in total, less than 15% 
of the total floor area. 

C-5 combustibility shall apply to any building where 15%) OR MORE OF THE TOTAL 
FLOOR AREA is occupied by C-5 occupancies. 

C-3 combustibility shall apply to any building not provided for above. 
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Occupancy Type Examples  

Noncombust ib le  (C- 1 )  - Merchandise or materials, including furniture, stock, or equipment, which in 
permissible quantities do not in themselves constitute an active fuel for the spread of fire. 

C-1 occupancy type examples: 
Asbestos storage 
Clay storage 
Marble storage 

Metal products storage 
Stone storage 

Limited-combust ib le  (C-2) - Merchandise or materials, including furniture, stock, or equipment, of 
low combustibility, with limited concentrations of combustible materials. 

C-2 occupancy type examples: 
Airport, bus, railroad terminal 
Apartment 
Artist's studio 
Auto repair shop 
Auto showroom 
Aviary 
Barber shop 
Church 
Cold storage warehouse 
Day care center 
Educational institution 
Gasoline service station 
Greenhouse 
Health club 

Jail 
Library 
Medical laboratory 
Motel 
Museum 
Nursing home 
Office 
Pet grooming shop 
Photographer's studio 
Radio station 
Recreation center 
Rooming house 
Undertaking establishment 

Combust ib le  (C-3) - Merchandise or materials, including furniture, stock, or equipment, of moderate 
combustibility. 

C-3 occupancy type examples: 
Auto parts store 
Auto repair training school 
Bakery 
Boat sales (where storage1 ,15%) 
Book store 
Bowling establishment 
Casino 
Commercial laundry 
Contractor equipment storage 
Department store (where storage 15%) 
Dry cleaner (no flammable fluids) 
Gift shop (where storage ' 15%)) 
Hardware store (where storage 11 5 % )  
Leather processing 

Municipal storage building 
Nursery sales outlet store 
Pavilion or dance hall 
Pet shop 
Photographic supplies 
Printer 
Restaurant 
Sandwich shop 
Shoe repair 
Sporting goods (where storage 15%) 
Supermarket 
Theater 
Vacant building 
Wearing apparel factory (except furs) 
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Free -burn ing  (C-4) - Merchandise or materials, including furniture, stock, or equipment, which burn 
freely, constituting an active fuel. 

C-4 occupancy type examples: 
Aircraft hangers 
Cabinet making 
Combustible metals ( e g ,  Magnesium) 
Dry cleaner (using flammable fluids) 
Feed store (with > 1/3 ton ofhay ) 
Fur apparel manufacturing 
Furniture manufacturing 
Kennels 
Lumber 

Packaging and crating 
Paper products manufacturing 
Petroleum bulk-distribution center 
Stables 
Tire manufacturing 
Tire recapping or retreading 
Wax products (candles, etc.) 
Woodworking shop 

Rapid-burn ing  or f lash-burning ( ( 2 - 5 )  - Merchandise or materials, including furniture, stock, or 
equipment, which either 

(1)  burn with a great intensity 

(2) spontaneously ignite and are difficult to extinguish 

(3) give off flammable or explosive vapors at ordinary temperatures 

(4) as a result of an industrial processing, produce large quantities of dust or other finely divided 
debris subject to flash fire or explosion 

C-5 occupancy type examples: 
Ammunition Matches 
Feed mill (with > 7 tons of hay & straw ) 
Fireworks Nitrocellulose-based plastics 
Flammable compressed gases 
Flammable liquids Rag storage 
Flour mill Upholstering shop 
Highly flammable solids 

Mattress factory 

Painting with flammables or combustibles 

Waste paper storage 
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C H A P T E R  4 

E x p o s u r e  a n d  C o m m u n i c a t i o n  Factor  ( X  + P) 

The factors developed in this item reflect the influence of adjoining and connected buildings on the 
needed fire flow. An exposure building has a wall 100 feet or less from a wall o f the  subject building. A 
communicating building has a passageway to the subject building. I S 0  develops a value for the exposure 
to another building for the side with the highest charge. Likewise, I S 0  develops a value for a 
communication to another building for the side with the highest charge. The formula is: 

(X + P), with a maximum value of  0.60 

1 .  E s p o s u r e s  (Table  3 3 0 . A )  
The factor for X depends upon the construction and length-height value (length of  wall in feet, times 
height in stories) of the exposure building and the distance between facing walls of the subject 
building and the exposure building. Table 330.A of  the FSRS gives the factors. When there is no 
exposure on a side, X = 0. 

a. 

b. 

Construction of facing wall of exposure - I S 0  considers the wall construction of the exposure. 
The exposure factor used considers only the side of the subject building with the highest factor. 
Length-height value of the facing wall of the exposure - I S 0  determines the length-height value 
of the facing wall of the exposure by multiplying the length of  the facing wall of  the exposure in 
feet by the height of the exposure in stories. I S 0  considers buildings five stories or more in height 
as five stories. Each 15 feet or fraction thereof equals one story. 
Exposure distance - The distance in feet from the subject building to the exposure building, 
measured to the nearest foot, between the nearest points of the buildings. Where either the subject 
building or the exposure is at a diagonal to the other building, IS0  increases the exposure 
distance by 10 feet. 
Construction of facing wall of subject building - The wall construction of the subject building. 

c. 

d. 

2 .  Exposure  except ions  
The following conditions rule out exposure charges from adjacent buildings: 

Buildings rated sprinklered (See Chapter 6, "Determining Recognition of Automatic Sprinkler 
Systems.") 
Buildings rated as habitational, including their appurtenant outbuildings 
Buildings of Construction Class 5 or 6 
Buildings of Construction Class 3 or 4 with C-1 or C-2 contents combustibility class applicable to 
the building 
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Construction 
of Facing Wall 
of Subject 
Building 

Frame, Metal or 
Masonry with 
Openings 

Blank 
Masonry 
Wall 

Distance in 
Feet to the 
Exposure 
Building 

0- 10 

11 - 3 0  

31 - 6 0  

61 - 100 

Lengt h-Heig ht 
of Facing Wall 
of Exposure 
Building 

1-100 
10 1-200 
20 1-300 
30 1-400 

Over 400 

1-100 
10 1-200 
201-300 
30 1-400 
Over 400 

1-100 
10 1-200 
20 1-300 
30 1-400 
Over 400 

1-100 
10 1-200 
20 1-300 
30 1-400 

Over 400 

Construction of Facing Wall of Exposure Building 
Classes 

0.22 
0.23 
0.24 
0.25 
0.25 

0.17 
0.18 
0.19 
0.20 
0.20 

0.12 
0.13 
0.14 
0.15 
0.15 

0.08 
0.08 
0.09 
0.10 
0.10 - 

Unprotected 
0 pen i n gs 

0.2 1 
0.22 
0.23 
0.24 
0.25 

0.15 
0.16 
0.18 
0.19 
0.19 

0.10 
0.1 1 
0.13 
0.14 
0.15 

0.06 
0.07 
0.08 
0.09 
0.10 

2, 4, 5, & 6 
Semi protected Openings 
(wired glass or outside 
open sprinklers) 

0.16 
0.17 
0.18 
0.19 
0.20 

0.1 1 
0.12 
0.14 
0.15 
0.15 

0.07 
0.08 
0.10 
0.1 1 
0.12 

0.04 
0.05 
0.06 
0.07 
0.08 

Blank 
Wall 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

Facing wall of the exposure building is higher than the subject building. 

Use the above table EXCEPT use only the length-height of the facing wall of the exposure building 
ABOVE the height of the facing wall of the subject building. Buildings five stories or over i n  
height, consider as five stories. 
When the height of  the facing wall of the exposure building is the same or lower than the height of 
the facing wall of the subject building, X = 0. 
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3. Conimunicat ions  (Table  330.B) 
The factor for P depends upon the protection for communicating party-wall openings and the length 
and construction of communications between fire divisions. Table 330.B of the FSRS gives the 
factors. When more than one communication type exists in any one side wall, apply only the largest 
factor P for that side. When there is no communication on a side, P = 0. 

a. 

b. 

c. 

Communications with combustible construction - An open passageway must be open on top or at 
least one side. 
Fire-resistive, noncombustible, or slow-burning communications - IS0 considers the type of 
construction found within the passageway. 
Description of protection of passageway openings - The protection for the openings to the 
passageway by Class A or B, single or double fire door. 

4. C o m m u n i c a t i o n s  Exceptions 
The following conditions rule out charges for communication with other separately rated buildings: 

Buildings rated sprinklered (See Chapter 6, "Determining Recognition of Automatic Sprinkler 
Systems. 'I) 
Buildings rated as habitational, including their appurtenant outbuildings 
Buildings of Construction Class 5 or 6 
Buildings of Construction Class 3 or 4 with C-1 or C-2 contents combustibility class applicable to 
the building 
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Fire-resistive. Noncombustible, or Communications with Combustible Construction 
Slow-B 

Open 

Length 
h Y  

0 

0 

0 

0 

0 

ling Co 

10 Ft. 
or 

Less 

- 
municz 
lnclose - 

11  Ft. 
to 

20 Ft. 

)ns 

21 Ft. 
to 

50 Ft. 
+ 

nclosec 
11  Ft. 

to 
20 Ft. 

- 

++ 

Open 
11 Ft. 

to 
20 Ft. 

0.20 

0.15 

0.20 

0 

0 

1 - 
10 Ft. 

or 
Less 

Description of 
Protection of 
Passageway 
Openings 

Unprotected 

Single Class A 
Fire Door at 
One End of 
Passageway 

21 Ft. 21 Ft. 
to 

50 Ft. 
+ 

10 Ft. 
or 

Less 
to 

50 Ft. 
+ 

0.30 

0.10 

++ 0.30 

0.10 

0.20 

0 

0.30 

0.20 

0.10 ++ 

0.20 

0.30 

0 0.30 0.20 

Single Class B 
Fire Door at 
One End of 
Passageway 

0.20 0.10 0.25 0.10 0.35 0.25 0.15 

0 

Single Class A 
Fire Door at 
Each End or 
Double Class A 
Fire Doors at 
3ne End of 
'assageway 

0 0 0 0 0 0 0 

Single Class B 
;ire Door at 
<ach End or 
louble  Class B 
;ire Doors at 
h e  End of 
'assageway 

0.10 0.05 0 0 0 0.15 0.10 0 

+ For over 50 feet, P = 0 
++ For unprotcctcd passageways of this length, considcr thc 2 buildings as a singlc firc divisioii 

Note: Whcn a party wall has communicating openings protcctcd by a single automdtic or sclf-closing 
Class B firc door, i t  qualifics as a division wall for rcduction of arca. Whcrc communicdtioiis arc 
protected by a rccognircd water curtain, thc valuc of P i s  0.  
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CHAPTER 5 

Separate Classifications of Buildings 

I S 0  classifies the following as separate buildings: 

a. Buildings separated by two independent walls, with no common or continuous combustible roof, 
that meet all of the requirements under either ( l) ,  ( 2 ) ,  or  (3) below. 

(1) Where there is no communication between the two buildings 

(2) Where the independent walls have communicating passageways constructed and protected as 
fo 11 0 ws : 

(a) A passageway open on the top or at least one side 

(b) An enclosed passageway of glass, noncombustible, slow-buming, or fire-resistive 
construction more than 10 feet in length (or, if combustible, more than 20 feet in length) 

(c) An enclosed passageway of glass, noncombustible, slow-burning or fire-resistive 
construction 10 feet or less in length (or, if combustible, 20 feet or less in length), 
provided that any such passageway is protected on at least one end by an automatic or 
self-closing labeled Class A fire door installed in a masonry wall section in accordance 
with standards 

Where one or both of  the communicating buildings qualify for sprinkler credit under 
ISO's Specific Commercial Property Evaluation Schedule (see Chapter 6, "Determining 
Recognition for Automatic Sprinkler Systems"), the above rules (including the Class A 
door requirement) apply. However, where acceptable sprinklers are installed over the 
communication in a masonry wall in the sprinklered building, such sprinklers are 
acceptable in lieu of the Class A door. 

N O T E :  A passageway is a structure providing communication between two otherwise 
separate buildings. Passageways must not contain contents. Enclosed 
passageways must not be more than 15 feet in width (least dimension). 
Passageways open on the top or at least one side shall not be more than 25 feet 
in width (least dimension). Any communicating structure that contains 
contents, or is more than 15 feet in width if enclosed, or  is more than 25 feet i n  
width if open, is a structure subject to all of the requirements regarding 
separate classification under this item. 

(3) Where the independent walls have no communications, or where the two buildings have 
passageways constructed and protected as provided above, I S 0  classifies each building 
separately, with appropriate charges for exposure and communication (if any) under Chapter 4, 
"Exposure and Communication Factor." 

b. Buildings separated by one continuous masonry party wall conforming to all of  the following 
requirements: 

b,DITION 05-2006 - 20 - COPYRIGHT 0 IS0 PIIOPERTIES. I h C .  2001. 2000 



(1) The party wall is constructed of brick or reinforced concrete not less than 6 inches in 
thickness; OR reinforced concrete building units (or filled blocks) with a fire-resistance 
rating of not less than two hours and not less than 6 inches in thickness; OR other 
masonry materials not less than 8 inches in thickness. 

(2) The party wall rises to the underside of AND is in direct contact with a fire-resistive, 
masonry, or noncombustible roof; OR pierces a slow-burning or combustible roof. In 
addition, no combustible material extends across any parapet that pierces a slow-burning 
or combustible roof. 

(3) The party wall extends to the interior surface of AND is in direct contact with a fire- 
resistive, masonry, or noncombustible wall OR pierces a slow-burning or combustible 
wall. In addition, combustible cornices, canopies, or other combustible material do not 
extend across the party wall. 

(4) All load-bearing structural metal members in the party wall are protected metal (not less 
than one hour). 

(5) At least a single automatic or self-closing labeled Class A fire door protects all access 
communications through the party wall. Where one or both of the communicating 
buildings qualify for sprinkler credit under ISO's Specific Commercial Property 
Evaluation Schedule (see Chapter 6, "Determining Recognition for Automatic Sprinkler 
Systems"), acceptable sprinklers installed over the communications are acceptable in lieu 
of the Class A door. 

A single, labeled 1 % hour damper protects all communications caused by air conditioning 
and/or heating ducts piercing a party wall. 

Note 1 : Where unprotected metal, noncombustible, or combustible wall, floor, or roof 
supports are continuous through a masonry wall, such a wall is not be acceptable 
for separate classification. 

Note 2: IS0  ignores the usual openings provided for common utilities when their size is 
limited to that necessary to provide for normal clearances and vibration; such 
openings are the rule rather than the exception, and their effect is included in the 
overall analysis. I S 0  also ignores openings protected by one-hour listed firestop 
systems. IS0  may also ignore abnormally large openings when mortar or other 
masonry material fills the excessive clearances. 

IS0  classifies all buildings not eligible for separate classification under a .  o r b .  as a single 
building. 
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CHAPTER 6 

Determining Recognition of Automatic Sprinkler Systems 

IS0  uses the Specific Commercial Property Evaluation Schedule (SCOPES) to evaluate sprinkler 
protection of a property. The criteria within the SCOPES manual permit determination of the percentage 
of credit for the sprinkler protection. For IS0  to rate and code the property as a sprinklered property, it 
must score at least 10 points (out of the initial 100 points available) in ISO's sprinkler grading. 

A grading of 100 points represents the value of a two-source (water supply) wet-pipe installation, 
standard in all respects, where no unusual conditions of construction or occupancy exist. In addition, the 
system must be installed and maintained as outlined in the National Fire Protection Association (NFPA) 
Standard 13, NFPA Standard 25, and other NFPA standards as appropriate. 

IS0  classifies a property as a sprinklered property if it meets the following minimum conditions: 

The sprinklered building has assured maintenance. Shut down, idle, or vacant structures have 
acceptable watchman or waterflow and control-valve supervision (remote or central station) or a 
caretaker. A caretaker is a responsible person who visits the premises not less than weekly. 
The usable unsprinklered area does not exceed: 

a) 25% of the total area in buildings with an Occupancy Combustibility Class of C-1 
b) 20% of the total area in buildings with an Occupancy Combustibility Class of C-2 or C-3 
c) 10,000 square feet or 15% of the total area in buildings with an Occupancy Combustibility 

Class of C-4 
d) 5,000 square feet or 10% of the total square foot area in buildings with an Occupancy 

Combustibility Class of C-5 
See Chapter 3,  "Occupancy Factor" for definitions of the occupancy combustibility classes. 
Note: the area limitations above do not include unused, unsprinklered areas such as underfloor 
areas, attic areas, etc. However, IS0  classifies usable vacant areas as used areas. I S 0  considers 
areas with obstructed sprinklered protection as unsprinklered. 

Installation has evidence of flushing and hydrostatic tests of both the underground and overhead 
piping in accordance with NFPA Standard 13. 

A full-flow main drain test has been witnessed within the last 48 months. 

Dry-pipe installations have evidence of a satisfactory or partly satisfactory dry-pipe trip test 
conducted within the last 48 months. 

Fire-pump installations have evidence and results of a fire-pump test conducted within the last 48 
months. 
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CHAPTER 7 

Other  Considerations for Determining Needed Fire Flow (NFF)  

When the subject building or exposure buildings have a wood-shingle roof covering and IS0  
determines that the roof can contribute to spreading fires, IS0  adds 500 gpm to the needed fire flow. 

The maximum needed fire flow is 12,000 gpm. The minimum is 500 gpm. 

IS0  rounds the final calculation of needed fire flow to the nearest 250 gpm if less than 2,500 gpm and 
to the nearest 500 gpm if greater than 2,500 gpm. 

For 1- and 2-family dwellings not exceeding 2 stories in height, I S 0  uses the following needed fire 
flows: 

DISTANCE BETWEEN BUILDINGS NEEDED FIRE FLOW 
More than 100’ 500 gpm 
31-100’ 750 gpm 
1 1-30’ 1,000 gpm 
10’ or less 1,500 gpm 

For other types of habitational buildings, the maximum needed fire flow is 3,500 gpm. 
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C H A P T E R  8 

Examples 

Example 1 

1 -story 
Wood frame 
Contractor equipment storage 
2,250 sq. ft. 
No exposures or communications 

30 ft. 

75 ft. 

CONSTRUCTION TYPE 
Construction Class 1 (wood frame construction) 
Construction type coefficient (F) = 1.5 
Effective area (A) = 2,250 

C = 18F (A)'" 
C = lg(1.5) (2,250)0.5 
C = 27 (47.43) 
C = 1,280.72 
C = 1,250 (rounded to the nearest 250 gpm) 

OCCUPANCY TYPE 
Contractor equipment storage 
Occupancy combustibility class C-3 (Combustible) 
Occupancy factor (0) = 1 .OO 

EXPOSURES AND COMMUNICATIONS 
None 
Exposure and communication factor (X + P) = 0.00 

CALCULATION 
NFF = (C)(O)( 1 +(X+P)) 
NFF = (1,250)( 1 .OO)( 1 +(O.OO))  
NFF = (1,250)( 1 .OO)(  1 .OO)  
NFF = 1,250 gpm 
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Example 2 

2-story 
Masonry walls, wood-joisted roof and floors 
Concrete on Grade 
Furniture manufacturing 
Ground floor = 14,000 sq. ft. 
No exDosures or communications 

80 ft. 

175 ft. 

CONSTRUCTION TYPE 
Construction Class 2 Cjoisted-masonry construction) 
Construction type coefficient (F) = 1 .O 
Effective area (A) = 2 1,000 (ground floor + 54 of second floor area) 

C = 18F 
C = 18( 1 .O) (21 ,000)’” 
C = 18 (144.91) 
C = 2,608.45 
C = 2,500 (rounded to the nearest 250 gpm) 

OCCUPANCY TYPE 
Furniture manufacturing 
Occupancy combustibility class C-4 (free-burning) 
Occupancy factor (0) = 1.15 

EXPOSURES AND COMMUNICATIONS 
None 
Exposure and communication factor (X + P) = 0.00 

CALCULATION 
NFF = (C)(O)( 1 +(X+P)) 
NFF = (2,500)( 1 .1  5) (  1 +(O.OO))  
NFF = (2,500)( 1.15)( 1 .OO) 
N F F =  2,875 
NFF = 3,000 gpm (because i t  is greater than 2,500 IS0 rounds the NFF to the nearest 500 gpm) 
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Example 3 

f- 27 ft. +; 
j 1 and 2-story 
i Woodframe 
j 1'' floor (2,250 sq. ft.) = Restaurant I 2nd floor (600 sq. ft.) = cabinet making 
j Exposures on 2 sides 

30 ft. '"' floor 

1 4  
75 ft. - 

I 

1 1 ft. I 

w 
12 ft. 

I , 
Exposure - 
Building B 

Frame walls 
2-stories 
Length-Height = 

2 x 28 or 56 ft. 

4 120 ft. b 

Exposurc -- Building A 

Masonry walls with semi-protected opcnings on sidc facing subject building 
2-stories 
Length-Height = 120 x 2 or 240 ft. 

CONSTRUCTION TYPE 
Construction Class 1 (wood-frame construction) 
Construction type coefficient (F) = 1.5 
Effective area (A) = 2,655 (ground floor + % of second floor area) 

C = 18F (A)"' 
C = 18( 1 S) (2,655)0.5 
C = 27(5 1.53) 
C = 1,391.31 
C = 1,500 (rounded to the nearest 250 gpm) 

OCCUPANCY TYPE 
Cabinet making (occupies over 25%) of the total floor o f  the building) 
Occupancy combustibility class C-4 (free-burning) 
Occupancy factor (0) = 1.15 

EXPOSURES AND COMMUNICATIONS 
Exposure charge for Building A = 0.14 
Exposure charge for Building B = 0.17 
The building with the highest charge is Building B. 
Exposure factor (X) = 0.17 
Communication (P) charge = none 
Exposure and communication factor (X + P) = 0.17 

CALCULATION 
NFF = (C)(O)( 1 +(X+P)) 
NFF = (1,500)( 1.15)( 1 +(O. 17)) 
NFF = (1,500)( 1.15)( 1.17) 
NFF = 2,018 
NFF = 2,000 gpm 

t 
1 

28 ft. 
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A P P E N D I X  A 

Needed Fire F low/Ef fee t ive  Area T a b l e  

T Y P E  O F  CONSTRUCTION FACTOR A S  DETERMINED BY RANGE IN EFFECTIVE AREA 
Class I1 I II 2 

Factor (F)(1 1.5 1 1.0 
Effective Area (AI Effective Area (AI 

. I  

At Least Not Over 

0 1,205 
1,050 1,206 2,363 
1,736 2,364 3,906 

3,907 5,835 
5,836 8,150 

4,822 8,151 10,852 
10,853 I 13,937 

. I  

Not Over 

3,348 
6,564 
10,850 
16,209 
22,639 
30,140 
38,714 

At Least 

0 
1,884 
3,693 
6,104 
9,118 
12,735 
16,955 

3,349 
6,103 6,565 1,000 1,051 

1,250 1,737 
1,500 2,594 
1,750 3,623 
2,000 4,823 

7,737 /I 13,938 I 17,409 
9,452 17,410 I 21,267 

21,777 
27,203 

48,359 
59,076 

9,453 
2p750 3,000 11 11,339 

11,338 11 21,268 I 25,511 
13,395 25,512 I 30,140 

33,231 
39,862 

70,864 
83,724 :$ ‘1 30,141 

18,025 35,157 
20,597 40,558 

46,345 
26,256 5231 8 
29.342 59.077 

1 35,156 

46,344 

59,076 
I 66.020 

47,096 
54,932 
63,375 
72,414 
82,059 
92.307 

83,725 97,656 
1 12,659 
128,734 
145,881 
164,100 
183,390 
203,751 
225,185 
247,690 
271,267 

32,600 I/ 66,021 I 73,350 
36.029 73.351 I 81.066 

103,157 
114.61 1 

114,610 I/ 183,391 
126,666 203.752 

29,343 
32,601 
36,030 
39,631 

39,630 /I 81,067 1 89,168 
43,402 89,169 I 97,656 

126,667 
139,326 

43,403 
5,750 6,000 11 47,347 

47,346 / /  97,657 I 106,529 
51,461 106,530 I 115,788 

152,588 
166,453 

166,452 271,268 I/ 295,916 
29591 5 

64,837 
7,250 69,638 

74,610 
7.750 79.754 
8,000 11 85,070 11 191,407 I 
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16 WATER SUPPLY. 

For residential districts only, the required duration may be 
reduced for requircd lire flows of 2,500 g p i  and less, hut in 
n o  c a ~ e  shall it be less than 5 0  pcr cciit of t l i d t  given in Table 6 
for the corresponding required fire flow, and the minimum dura- 
tion rcquircd in any case shall be 2 hours. 

TABLE 5. 

REQUIRED FIRE FLOW 

Required Fire Flow Dura- Required Fire Flow Dura- 
Popu- for Average City, tion, Popu- for Average City, tion, 
lolion gpm mgd hours lalion gpm mgd hours 

1,500 1,250 1.80 5 27,000 5,000 7.20 10 
2,000 1,500 2.16 6 33,000 5,500 7.92 10 
3,000 1,750 2.52 7 40,000 6,000 8.64 10 
4,000 2,000 2.88 8 55,000 7,000 10.08 10 
5,000 2,250 3.24 9 8,000 11.52 10 
6,000 2,500 3.60 10 ' 1  ~~:~~~ 9,000 12.96 10 

10,000 3,000 4.32 10 1 1  120,000 10,000 14.40 10 
150,000 11,000 15.84 10 

17,000 4,000 5.76 200,000 12,000 17.28 10 
13,000 3,500 5.04 

- - 
1,000 1,000 1.44 4 22,000 4,500 6.48 i o  

Over 200,000 population, 12,000 gpm, with 2,000 to 8,000 gpm 
additional for o second fire, for o 10-hour duration. 

Pressure. 11.1 glnding a nx tcr  srlpply thc principal rcquire- 
ment considered is ttic at)ilit\* to tlclivcr water  in sullicicnt q m n -  
tity to pcriiiit pumpers of '  the ~i1.c I.)cpnrtincnt to o tmin  an 
adrqiiatc sirppl~. f rom h!.draiirs. T o  overcorric friction loss in 
tli c h y <I ~-a I I t t I I:i ri c 11, Ii J 1 ( I  V J  n t, :I 11 d s i  1 (: t i ( )  I I t i  ()sc, a mini I I I  11 ITI 
residual water prcssurc o i  2 0  pi is rctluirecl during flow, except 
that a n i i r i i ~ n r ~ i i i  of 10 psi is pcr~i i iss i l~lc  in districts u.here rhcrc 
is no dcficicncy in Itcriis :X o r  2 0  ;ind no dcficicnc\v for  size 
of hydrants o r  Ii!,dr;int coiiiw:tloiw iii  I t c : l i i  3 I .  u.hcrc ail hvdrants 
are providctl Lvitii a t  lcasr o w  ~ioi i i i i i ; i l  -t \ :, - i I ic : l i  outlct, arid where 
the I;trge outlct is i i o r i i ~ a l l ~ ~  ( i d  1)). i l i c  I ' ire 1)cpartnicnt. 



WATER SUPPLY, 17 

Higher sustained prcssure is of ~.aluc in permitting direct 
supply to autoniatic sprinkler systcrns and h i l d i n g  standpipe- 
and-hose systems, and in maintaining a water plane such that n o  
portion of the protected area is without water. Such pressure 
may also be of value in cnahling the Fire I)cpar‘t~iient to use 
satisfactory hose streanis direct from hydrants. 

For communities requiring not   no re than 2,500 gpin fire flow 
and with not more than 10 bui1d1ngs cscecding 3 stories in height, 
a residual prcssure of 60 ])SI, a n d  for other pl.ices a residual pres- 
sure of not less than 7 5  psi, Iiiaintained under fire demand, will 
permit the I;lrc I k p a i  tmciir to usc cffectivc sti canis direct 
from hydrants if hydi atit sp,icing IS smti as to allo\v short hosc 
lines; in  thinly bii l t  rcsidcntial sectioiis and in sinall village 
mercantilc districts having tniildiingS of small area and not ex- 
ccccling 2 stoiw’;, a residual p rcwirc  of 5 0  psi may be sarisfactory. 

I he value of higher prcssurcs is rccognimd in Itenis 6c, 20, 2 1, 
2 2 ,  anti 2 1, \i’ater Stipplv, Irein\  1 1  and 14, Fire Jlcpartrricnt, 
and Jtcm 2 ,  (lrrdits. 

I -  

1. APPOINTMENT OF EMPLOYEES 

Erriployces of rn\inicip~l systems shnll t i c  undcr  atlcqtixe civil 
service rules o r  the cquivalcnt, propcrly adniinistcrcd, with 
tenure of ofTicc sec\ii’c, I ,ong tcnt i rc  of of1ic.e :ind AII efficient 
organization may be considered the eqiiivdent. 

For inadequate provisions for appointment and 
tenure: 

Use 1/10 Deficiency Scale. 

2. QUALIFICATIONS OF EXECUTIVES 

The superintcndcnt o r  chief cngiiiccr and  his assistants shall 
be 4 u a1 i fied by c s pc r i en cc, prc f c rat 1)’ s t 1 p p lciricn red by ed uca- 
tion and professional registration, to  perforni their respective 
duties efficiently. 

For executives not qualified: 
Use 1/10 Deficiency Scale. 
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WATER SUPPLY 
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customer class tha t  plactlb wmmrrt imc L I W ~  irrigation loads on t h t ~  sy 
tias a much hitghrr pcnk-dwtand rt~quircrncnt, rclative to the  riwrajic 
does a petroleum refincry, which may r t ~ y u i r t ~  LvaLtv on a relatively uniform habib 

throughout the )car. 
Thc cliissilication of wntcir rubtomrrs as to whrthrr they n r r  i n h i d r  (ir out 71 t i t i  

t hc  city limits is related to rach n2i1JOr gri)up’s rrsponsihility for overell co  
explained later in this manual. this fad(Jr of major irnpnrtancc to govt*rnmerit- 
owned utilities tirid may. i n  somr i i i s t ~ i r i c  h,i  i e ‘1 h C i  ri iig on 1 n vi,< to rmw t a d  

utllltlcs 
Legal requirrmerits or custorns ma> rcquir(* wcogriition of c w t  <\in cii\tonwr 

classifications from an accouriting standpoint, a n d  huch rrquircmcwts can tw 
accommodated in rate studies I l o w c w r ,  gt~11c~ritl starvice chnractwistics. ticmnnd 
patterns, and location with rvg:ar.d to city limits ;ire p~nr rn l lv  t h t -  principnl 
considerations in customcr classification 

General Classes 
‘I‘hc t h ree p n  nci pa 1 custom 0 r (’1 a 
(2) commercial, and ( 3 )  industri; 
among utilitics, but in wry broad term*, thc following dcfinit ions m’ common 

Kesidentiiil--OnP- and two-f;iinily dv;~*lling\, usiiiill~ p h t  sic ,ill> q ) i i i a t t a  

( * ( I  mine r c i  id -M u I ti fa nil I y i i  pi r t ni 1111 t 1) II  I I d I ii gs $ 1  11 ti  no11 rc s I d (> n t I ‘3 1 , 

Industrial-Munufactunng and processing ehtablishmcn 
For specific utiliticb, there may tw :I I)t.cwkdofi I I  of tht 

ypical of most wattxr u t i l i t i ~ s  arch I 1 I rcsidvntinl, 
i n i t i o r i  (if thew gcn(’r;il cuhtoiner cla 

nonindustnal business cntcrpriics 

gcntar,il clrlsws in to  
niorc sp~cif ic  groups For c>xiimplv, tho industrial cuqtoiner group m a j  iw subdivicictf 
into small industrj,  lurge industry, and special, the lutlcr t j  pificd h j  ci pctroltwii 
rcfinery 

In miiny systc~ms, particulnrlv iwplr antas, rrrqurint Iy t t i t w  art’ custonitn 
having individual w:ittv=usi’ chnrartthrist IC  4 .  \ ( 3 r v i w  rcquircmerits. or othtAr rv:isons 
h t  sct them apart from other cu.ztonir~rs K i t h  rcg;ird to cost rcsponhibility T h ( w  
customers should, thercfore, have a scparntc class dcsignnation Such cl;isic~s may 
include large hospitals, univ(’rsiti(’$, n z i l i t c t l l ;  cstahlishmrnts. and cithvr \ u c h  
categories 

Special Classes 
In addition to thc gcnoral classcs of wrvicc prcJviously dcscribt:d, watcr utilitic:s often 
providc scrvicc to ccrtniri spcx:i;il cliisscti i ) f  ciistoint~rs. IJour of‘ thc 
arc ( 1 )  wholesale service, (2)  fire-protection service, ( 3 )  lawn irrigation, and 14 1 air  
conditioning and rcfrigeration. 

Wholesale service. Wholcszilo scirvicci I J  risually dcfincd as ii situation i n  
which watcr is sold to A customcr at on(’ or rni)ril rniijor poii1t.s ol’delivrry for rt:sale to 
i ndi vi duo1 rc tai 1 custom c r s w i t t i  i n t h H: h ol o sale cus tom c r ‘s sc rvi ce a rea. ’I’re;ltcd - 
wtiter scrvice is provided i n  niost cascs, but on occasion riiw watrr is providcd to 
wholesale customcrs. [isually, the wholtxi lc  crist.omcr is :i scpnratc rrlunicipiili ty or 
watcr district adjncont to thc supplying utility, h i 1  i t .  rnsy t)c in a 1 1  areii within tht. 
jurisdiction of the supplying utility. 

Fire-protection service. Firt.-proti?ctii,rI srvviw hils ch;lriIctc!rist ics that  iw 
riiiirkedly different from othcr t.ypcis of wntcbr sclrvicc. ?‘hc servicc? provid(:d is 

pri nci pa I I y of a standby nn tu re t ti r i  t is, rciid i n w s  to del ivcr re la t i vv l y 111 rp! 
quantities of water for short periods of’ time at. a n y  of ii large number of points in the 



Service Outside City Limits 



Costs re1atc.d to billing and collecting may bc. tiistributcbd 8irtiorig cuslomcr 
classes based on the total number of' bills rendered to the respective in a tvst 
year. In sunie instances, i t  is appropriate to recognize, through billing ratios, that  
billing and collecting for Iitrger W ~ V I C C S  nirty i ncw more cost than for smallcr 
services 

An illustratiori of tho dcvdoprrwnt of' t he  test-yeitr unlth of scrviw lor tilt1 

hypothetical utility, using the base-extra capacity method of c o b t  allocation and 
distribution. 1s prt ntcd i n  'Tahlc :I-I 'I'( -ywr  uniti of wrvict* rt>flcct the> 
pruspectivr averagt: nnnuiil  iustomcr water-ust. ruquirt~ments during the tcht-year 
study penod conslderrd in this cxamplr 

For the examplr, i t  is assumed that retail semce and fire-protection service art* 
provided inside the city to rcsidential, commuraal, and induhtriiil C I B S S ~ Y  Outsidc- 
city sewice is provided on n wholrsale tmis  

For t w h  customer class, under the heading of Base in Table 3-1, thp total 
annual water use i n  thousand gallons is shown, as well as the average rate 111 

thousand gallons p e r  duy. Maximum-day capacity factors are applitd t I I  awrage-day 
rates of f low to develop totdl oilpacity by class. K x t m  capacity i s  the difiiwncc 
betwecn total capacity and av tmg '  rata1 of usi' Firr-protection wn ice I $  corisidcrc~tf 
to  require negligible flow on an  average basis but 960 thou b,pd on a maximum daily 
hasis Maximum-hour extra capacity i s  dcvcloped similarly Maximurri-hour firc- 
protection service rdlttcts thc ,tssuniptirm that llow for  firw IS concrritrated i n  il 

four-hour period. 
Equivalent metPrs and sei-viceb are derivcd by applying equivalent ratios to t h r  

number of meters of each s i x  by clnss Th t  numhc$r of bills is $imply thct tot;tl iiumbtv- 
of bills rendered annually for twch class 

Tablc 3-2 shows the dcvclopnitxnl of thv i i r i i t h  of' sc'rvictl applicnblc to the 
commodity-demand method of cost allocation I t  d i f f m  from Table 3-1 only by the 
fact that the niaxirnuni-day extra capacity column is exc.luded 

I t  should be rccognized tha t  thc. mnximtini totirl c a p c i t y  011 both a miiximuiri- 
day and maximum-hour basis for thr  to td  systt~m (shown in 'Tables 3-1 and q ' b 2 ~  IS the 
estimate of the sum of noncoincidenk~l ptJaking rqui rements  on the system, that is, 

i t  is the sum of the peaks for each  lass, r rga rd l~~ss  of thP day or hour in which such 

Table 3- 1 Unlts of Service-Base-Extra Capacity Method (Test Year) 
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Revised: 11/01/07 
SUMMARY OF PROCEEDINGS PARTICIPATED IN 

FRANK SEIDMAN 

I. Participation In Specific Water And Sewer Cases 

Case: California Cities Water co., Rate Case, 1973 
Sponsor: California Cities Water Co. 
Purpose: Supervise Rate Case preparation and present testimony re 

California 

intercompany tax allocations. 

Florida 

Construction, 1970 
Case: Florida 2nd Judicial District Court; re Contributions In Aid of 

Sponsor: Court Subpoena 
Purpose: Testify re Relationship of CIAC and Rates. 

Florida 

Division, Investigation of Main Extension Fees, 1971 
Case: Docket No. I-71184-WS; GAC Utilities, Inc., of Florida, Cape Coral 

Sponsor: GAC Utilities, Inc. 
Purpose: Prepare Main Extension Fee Study and testify re Main Extension 

Fees. 

Florida 

for Certificate of Convenience and Necessity, 1971 
Case: Docket No. 71581-WS; GAC Utilities Inc., Poinciana Division; Application 

Sponsor: GAC Utilities, Inc. 
Purpose : Testify re Application. 

Florida 
Case: Sarasota County; Florida Cities Water Co., Rate Case, 1972 
Sponsor: Florida Cities Water Co. 
Purpose: Prepare Rate Case and testify re Application. 

Florida 
Case: Docket No. 800594-WS; Palm Coast Utility Corp., Rate Case and 

Certificate Filing, 1980 
Sponsor: Palm Coast Utility Corp. 
Purpose: Prepare Original Cost Study and Minimum Filing Requirements. 

Florida 
Case: Docket No. 810485-WS; Palm Coast Utility Corp., Rate Case, 1982 
Sponsor: Palm Coast Utility Corp. 
Purpose: Prepare Minimum Filing Requirements. 

Florida 
Case: Charlotte County; Fiveland Investments, Inc. Rate Case, 1982 
Sponsor Fiveland Investments, Inc. 
Purpose: Prepare Rate Case and make presentation before Utility Board. 
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Florida 
Case: Docket No. 820152-WS; San Carlos Utilities, Inc. Rate Case, 1982 
Sponsor: San Carlos Utilities, Inc. 
Purpose: Assist in Preparing Minimum Filing Requirements. 

Florida 
Case: Docket No. 820153-S; Shell Point Village Rate Case, 1982 
Sponsor: Shell Point Village 
Purpose: Prepare Rate Case and represent SPV before PSC. 

Florida 
Case: Docket No. 840092-WS; Palm Coast Utility Corp., Rate Case, 1983 
Sponsor: Palm Coast Utility Corp. 
Purpose: Prepare Rate Case and testimony re Application. 

Florida 
Case: Docket No. 840105-WS; Gulf Utility company, Rate Case, 1983 
Sponsor: Gulf Utility Company 
Purpose: Prepare Rate Case and testimony re Application. 

Florida 
Case: Collier County, East Naples Water Systems, Inc., Rate Case, 1984 
Sponsor: East Naples Water Systems, Inc. 
Purpose: Prepare Rate Case and present testimony re Application. 

Florida 

Certificate and Certificate Extension, 1985 
Case: Docket No. ; East Naples Water systems, Inc., Application for 

Sponsor: East Naples Water Systems, Inc. 
Purpose : Prepare Case for presentation to PSC. 

Florida 
Case: Docket No. ; East Naples Water Systems, Inc. Rate Case, 1985 
Sponsor: East Naples Water Systems, Inc. 
Purpose : Prepare Rate Case and testimony re Application. 

Florida 
Case: Docket No. 850100-WS; Du-Lay Utility Company, Inc.; Rate Case, 1984 
Sponsor: Du-Lay Utility Company, Inc. 
Purpose : Prepare rate case and present testimony re Application. 

Florida 
Case: Docket No. 850062-WS; Meadowbrook Utility Systems, Inc. Rate Case, 1984 

Sponsor: Meadowbrook Utility Systems, Inc. 
Purpose: Coordinate case and prepare testimony re Application. 

- 1988 

Florida 
Case: Docket No, 870330-WS; Seminole Utility Systems, Inc., Rate Case, 1986 
Sponsor: Seminole Utility Systems, Inc. 
Purpose : Prepare Rate Case and present testimony re Application. 
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Florida 
Case: Docket No. 870166-WS; Palm Coast Utility Corp., Rate Case, 1986 - 1987 
Sponsor: Palm Coast Utility Corp. 
Purpose: Prepare Rate Case and present testimony re Application. 

Florida 
Case: Docket No. 870149-WS; Atlantis Utilities Company, Overearnings 

Investigation 
Sponsor: Atlantis Utilities Company 
Purpose : Participate in preparation of response to PSC. 

Florida 
Case: Undocketed (Sarasota County), Dolomite Utilities Corporation, Rate Case, 

Sponsor: Dolomite Utilities Corporation 
Purpose: Prepare Rate Case and present testimony re Application. 

1988 - 1989. 

Florida 

Appraisal, 1988 
Case: Undocketed (Charlotte County), West Charlotte Utilities, Market Value 

Sponsor: West Charlotte Utilities 
Purpose: Appraisal for additional financing 

Florida 
Case: Docket No. 880756-WS; Atlantis Utilities Company, Rate Case, 1988 
Sponsor: Atlantis Utility Company 
Purpose : Prepare Rate Case 

Florida 
Case: Undocketed (Charlotte County), West Charlotte Utilities, Pass-Thru 

Application, 1989 
Sponsor: West Charlotte Utilities 
Purpose : Prepare Pass-Thru Application 

Florida 
Case: Docket No. 891114-WS; Sailfish Point Utility Corporation, Rate Case, 

1989 
Sponsor: Sailfish Point Utility Corporation 
Purpose : Prepare Rate Case 

Florida 

Application, 1989 
Case: Docket No. 890554-WU; Lake Griffin Utilities Inc., Certificate 

Sponsor: Lake Griffin Utilities Inc. 
Purpose: Prepare original cost and application for initial rates and 

charges. 

Florida 
Case: Undocketed; 1988-1989 
Sponsor: Atlantis Utility Company 
Purpose: Market Value Appraisal and Sale Negotiations 
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Florida 
Case: Undocketed; 1990 
Sponsor: Tangerine Woods Utilities and Englewood Utilities Co. 
Purpose: Study Re Englewood Water District Master Plan 

Florida 
Case: Docket No. 900329-WS; United Florida Utilities 

Corporation; Marion and Washington Counties 
Sponsor: Southern States Utilities; United Florida Utilities, 

and Deltona Utilities 
Purpose: Prepare and Present Rate Application for Marion and Washington 

County portion of twenty-seven county rate increase application, 
including substantiation of original cost. 
and brief for entire application. 

Assist with testimony 

Florida 
Case: Docket No. 900682-WS; Exemption Request, 1990 
Sponsor: W.P. Utilities 
Purpose: Request for Exemption from PSC Regulation 

Florida 

1990 
Case: Docket No. 900816-WS; Sailfish Point Utility Corporation, Rate Case, 

Sponsor: Sailfish Point Utility Corporation 
Purpose: Prepare and Present Rate Case 

Florida 
Case: Undocketed; Sailfish Point Utility Corporation, 1991 
Sponsor: Sailfish Point Utility Corporation 
Purpose: Prepare Market Valuation 

Florida 

Case, 1991 
Case: Docket No. 910020-WS; Utilities Inc. of Florida (Pasco County), Rate 

Sponsor: Utilities Inc. of Florida 
Purpose: Prepare and Present Rebuttal Testimony on Used & Useful. 

Florida 
Case: Docket No. 911082-WS; Revisions to Water and Wastewater Rules, 1992-93. 
Sponsor: Florida Water Works Association 
Purpose : Prepare and present comments of Association regarding rule 

revisions, including ratemaking and used and useful formulae. 

Florida 

Application for Amendment of Certificate and Objection to City of 
Clermont Ord. 273-C, establishing a Chapter 180 F.S., W&S Utility, 
1992 

Prepare and Present Testimony supporting certificate application 
and objecting to formation of utility that encompasses UIF 
certificated service areas and prevents their economic 
development. 

Case: Docket No. 920174-WU; Utilities Inc. of Florida (Lake County), 

Sponsor: Utilities Inc. of Florida 
Purpose : 
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Florida 
Case: Docket No. 920199-WS; Southern States Utilities, Inc. 

Combined System Rate Case, 1991 h 1992 
Sponsor: Southern States Utilities; 
Purpose: Develop all rate base data and prepare MFRs for systems in 

Osceola, Orange, Brevard and Clay counties as part of a combined 
system rate application. 

Florida 
Case: Docket No. 920650-WS; Application for Certificate, 1992. 
Sponsor: W.P. Utilities 
Purpose: Apply for certificate, establish original cost for rate base and 

rates. 

Florida 
Case: Undocketed; Rolling Oaks Utility, 1992. 
Sponsor: Southern States 
Purpose: Prepare duee diligence and valuation report. 

Florida 
Case: Docket No. 920834-WS; Utilities Inc. of Florida (Pasco County), Limited 

proceeding to increase rates to recover cost of purchased assets, 
1992. 

Sponsor: Utilities Inc. of Florida 
Purpose: Prepare Original Cost Study and design rates to recover costs. 

Florida 

Application to increase rates tand service availability (SAC) 
charges. 

Case: Docket No. 921293-SU; Mid-County Services, Inc. (Pinellas County), 

Sponsor: Mid-County Services, Inc. 
Purpose : In response to protest of SACS, prepare analysis of requested 

charges and evaluate compliance with PSC rules. 

Florida 

Application, 1993. 
Case: Docket No. 930770-WU; St. George Island Utility Company, Ltd, Rate 

Sponsor: St. George Island Utility 
Purpose: Prepare all MFRs and supporting testimony 

Florida 

Application, 1994. 
Case: Docket No. 940109-WU; St. George Island Utility Company, Ltd, Rate 

Sponsor: St. George Island Utility 
Purpose: Prepare all MFRs and supporting testimony 

Florida 

certificate transfer. 
Case: Docket No. 930570-WS; Lake Placid Utilities, Inc., Application for 

Sponsor: Lake Placid Utilities, Inc. 
Purpose: Prepare original cost study. 
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Florida 
Case: Undocketed; Sailfish Point Utility Corporation, 1994 
Sponsor: Sailfish Point Utility Corporation 
Purpose: Prepare Market Valuation 

Florida 
Case: 1994-5; Undocketed [THIS IS NOT A RATE APPLICATION] 
Sponsor: Miami-Dade Water and Sewer Department [Subcontractor to Milian, 

Purpose: Subcontracted to prepare billing analysis and design rates to 
Swain & Associates] 

recover five year projected cost of service. 

Florida 

Rules 
Case: 1994-5; Undocketed Rulemaking on Used & Useful and Petition to Adopt 

Sponsor: Florida Waterworks Association 
Purpose: Develop position, draft proposed rule, participate in workshops 

and consult re Petition to Adopt Rules regarding margin reserve 
and imputation of CIAC. 

Florida 
Case: Docket No. 951056-WS; Palm Coast Utility Corporation; Application for 

Increase in Rates 
Sponsor: Palm Coast Utility Corporation 
Purpose: Prepare MFRs and supporting testimony; prepare rebuttal testimony; 

participate in hearing and post hearing procedures. 

Florida 

Revision in Service Availability Charges 
Case: Docket No. 951593-WS; Palm Coast Utility Corporation; Application for 

Sponsor: Palm Coast Utility Corporation 
Purpose: Prepare application; prepare response to staff recommendation; 

participate in Commission agenda conference. 

Florida 
Case: Docket No. 960258-WS; Petition to adopt Rules on Margin Reserve and 

Imputation of CIAC 
Sponsor: Florida Waterworks Association 
Purpose : Develop position, draft proposed rule, participate in studies to 

support position; prepare testimony; prepare responses to 
testimony; participate in hearings. Testify in subsequent DOAH 
rule challenge. 

Florida 

Application to transfer assets to Sailfish Point Service 
Corporation, 1997 

Case: Docket No. 970076-WS; Sailfish Point Utility Corporation, Joint 

Sponsor: Sailfish Point Utility Corporation 
Purpose: Assist with Application 
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Florida 

Transfer of Certificates from Econ Utilities Corp. to Wedgefield, 
1997 

Case: Docket No. 960283-WS; Wedgefield Utilities, Inc., Application for 

Sponsor: Wedgefield Utilities, Inc. 
Purpose: Testify re Acquisition Adjustment and Policy 

Florida 

Increase and for increase in Service Availability Charges, 1997 
Case: Docket No. 960444-WU; Lake Utility Services, Inc., Application for Rate 

Sponsor: Lake Utility Services, Inc. 
Purpose: File Testimony re Used & Useful and Future Connections 

for SAC. 

Florida 
Case: Undocketed - Challenge at DOAH of PSC Rule 25-30.431, 1997-98 
Sponsor: Florida Waterworks Association 
Purpose : Assist with strategy and discovery; appear as expert witness re 

Regulation and policy issues. 

Florida 
Case: Undocketed - Market value appraisal, 1997,8 & 2000 
Sponsor: Water Management Services, Inc. 
Purpose: Prepare market value appraisal and update for re-financing. 

Florida 
Case: Docket No. 980483-WU; Lake Utility Services, Inc., Investigation re 

overcollection of AFPI, 1998 
Sponsor: Lake Utility Services, Inc. 
Purpose: Participate in preparation of testimony. 

Florida 

certificate transfer, 1999 
Case: Docket No. 971220-WS; Cypress Lakes Utilities, Inc., Application for 

Sponsor: Cypress Lakes Utilities, Inc. 
Purpose: Prepare testimony re acquisition adjustment. 

Florida 

increase in rates, 1999 
Case: Docket No. 971065-SU; Mid-County Services, Inc., Application for 

Sponsor: Mid-County Services, Inc. 
Purpose: Prepare testimony re used and useful, margin reserve and 

imputation of CIAC. 

Florida 
Case: Undocketed; PSC Annual Reports, 1999 
Sponsor: Aquasource, Inc. 
Purpose: Prepare annual reports for newly acquired multi-system Crystal 

River Utilities, Inc. 
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Florida 
Case: Undocketed; Market Valuation, 1999 
Sponsor: Northern Trust Bank of Naples 
Purpose: Prepare market valuation for defaulted utility, Bonita Country 

Club Utilities, Inc. 

Florida 
Case: Docket No. 990975-SU; Application for Certificate Transfer, 1999,2000 
Sponsor: Realnor Hallandale, Inc.. 
Purpose: Participate in preparation of application to transfer Certificate 

from Bonita Country Club Utilities, Inc., provide consulting re 
utility operations, prepare PSC annual reports. 

Florida 
Case: Docket No. 000154-SU; Proposed Rule 25-30.432 re used and useful, 2000 
Sponsor: Florida Water Works Association 
Purpose: Represent FWWA at PSC Staff workshop; prepare presentation. 

Florida 
Case: Undocketed; Water and wastewater rates and charges analysis, 2000 
Sponsor: North Miami Beach, City of 
Purpose : Through Milian Swain and Associates, Inc. prepare analysis and 

recommendation for all charges. 

Florida 
Case: Docket No. 991437-WU; Application for increase in water rates, 1997-2001 
Sponsor: Wedgefield Utilities, Inc. 
Purpose: Prepare testimony re used and useful and acquisition adjustment; 

Provide consulting re entire case and issues. 

Florida 
Case: Docket No. 000694-WU; Application for limited proceeding €or increase in 

rate to recover cost of replacing supply mains on new bridge, 2000 
Sponsor: Water Management Services, Inc. 
Purpose: Prepare schedules supporting increase; participate in preparation 

of State Revolving Fund loan application. 

Florida 

St. Johns counties, 2000-01 
Case: Docket No. 990696-WS; Application for original certificate in Duval and 

Sponsor: Nocatee Utility Corp. 
Purpose : Through Milian Swain and Associates, Inc. provide analysis of 

Intervenor studies, assist with case analysis, preparation, 
discovery and hearings. 

Florida 

2001 
Case: Docket No. 001502-WS; Proposed Rule 25-30.0371, Acquisition Adjustments, 

Sponsor: Utilities, Inc. 
Purpose : Represent UI and present position at PSC workshop. 
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Florida 
Case: Docket No. 001820-SU; Application for certificate transfer, 2001 
Sponsor: Utilities, Inc. of Eagle Ridge 
Purpose : Prepare original cost study of newly acquired Cross Creek system. 

Florida 

St. Johns County, 2000-01 
Case: Undocketed; Application for original rates and charges and tariffs in 

Sponsor: St. Joe Utility Co. 
Purpose: Prepare supporting schedules for rates and charges. 

Florida 
Case: Undocketed; PSC Annual Reports, 2001 
Sponsor: Harbor Hills Utilities, Inc. 
Purpose : Prepare annual reports and reconcile records in accordance with 

PSC staff requests. 

Florida 
Case: Undocketed; Prepare Cost of Service Study, 2002. 
Sponsor: CWS - Palm Valley 
Purpose : Prepare cost study to support mobile home park conversion from to 

direct utility billing from rent inclusion. 

Florida 
Case: Undocketed; Application for original franchise certificate in Flagler 

County, 2002 
Sponsor: MHC, Inc. - Bulow Village 
Purpose: Prepare application and supporting documents - application put on 

hold. 

Florida 

Water and Wastewater Utilities, 2002 
Case: Docket No. 020006-WS; Reestablishment of Authorized Rate of Return for 

Sponsor: Florida Water Services Corp. 
Purpose: Prepare expert testimony on effect of rule change proposal. 

Florida 

2002 
Case: Docket No. 020071-WS; Application for increase in rates and charges, 

Sponsor: Utilities Inc. of Florida 
Purpose : Prepare Used & Useful analysis and MFR engineering schedules for 

six county rate application. 

Florida 

2002 
Case: Docket No. 020407-WS; Application for increase in rates and charges, 

Sponsor: Cypress Lakes Utilities, Inc. 
Purpose: Prepare complete MFR supporting rate increase. 

Florida 

2002 
Case: Docket No. 020409-SU; Application for increase in rates and charges, 

Sponsor: Utilities, Inc. of Sandalhaven 
Purpose: Prepare complete MFR supporting rate increase. 
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Florida 

2002 
Case: Docket No. 020408-SU; Application for increase in rates and charges, 

Sponsor: Alafaya Utilities, Inc. 
Purpose: Prepare Used & Useful analysis, MFR engineering schedules and 

original cost study for purchased assets. 

Florida 

2003 
Case: Docket No. 030443-WS; Application for increase in rates and charges, 

Sponsor: Labrador Utilities, Inc. 
Purpose: Prepare Used & Useful analysis and MFR engineering schedules. 

Florida 

2003 
Case: Docket No. 030444-WS; Application for increase in rates and charges, 

Sponsor: Bayside Utility Services, Inc. 
Purpose: Prepare complete MFR supporting rate increase. 

Florida 

2003 
Case: Docket No. 030445-SU; Application for increase in rates and charges, 

Sponsor: Utilities, Inc. of Eagle Ridge 
Purpose: Prepare complete MFR supporting rate increase. 

Florida 
Case: Docket No. 030446-SU; Application for increase in rates and charges, 

2003 
Sponsor: Mid-County Utility Services, Inc. 
Purpose : Prepare complete MFR supporting rate increase. 

Florida 

charges, 2003 

Prepare Used & Useful Analysis and MFR engineering schedules. 

Case: Undocketed - Hillsborough County; Application for increase in rates and 

Sponsor: East Lake Water Services, Inc. 
Purpose: 

Florida 

certificates, rates and charges and tariffs in Franklin County, 
2004 

Case: Docket No. 040247-WS; Application for original water and wastewater 

Sponsor: St. James Island Utility Company. 
Purpose: Prepare application, tariffs and supporting schedules for rates 

and charges. 

Florida 

rates and charges and tariffs in Bay County, 2004 
Case: Docket No. 040358-SU; Application for original wastewater certificate, 

Sponsor: Crooked Creek Utility Company. 
Purpose: Prepare application, tariffs and supporting schedules for rates 

and charges. 
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Florida 

charges, 2004 
Case: Undocketed - Sarasota County; Application for increase in rates and 

Sponsor: Siesta Key Utilities Authority. 
Purpose: Prepare application and supporting schedules. 

Florida 

2004 
Case: Docket No. 040450-WS; Application for increase in rates and charges, 

Sponsor: Indiantown Co., Inc. 
Purpose: Prepare Used & Useful Analysis and MFR engineering schedules. 

Florida 
Case: Undocketed - Certificate Application, 2005 (never filed) 
Sponsor: MHC, Inc. 
Purpose: Prepare application and supporting rates and charges. 

Florida 

2005 
Case: Docket No. 050281-WS; Application for increase in rates and charges, 

Sponsor: plantation Bay Utility Co. 
Purpose: Prepare Used & Useful Analysis and MFR engineering schedules. 

Florida 

2005 
Case: Docket No. 050587-WS; Application for increase in rates and charges, 

Sponsor: MSM Utilities 
Purpose: Assist w/SARC; prepare annual report. 

Florida 
Case: Docket No. 980876-WS; Application for certificate (update), 2005 
Sponsor: Ocala Springs Utility, Inc. 
Purpose: Prepare updated analysis. 

Florida 

installation charges, 2006 
Case: Undocketed (Collier County) Applicaton for change in meter 

Sponsor: Orange Tree Utility Co. 
Purpose: Prepare application. 

Florida 

2006 
Case: Docket No. 060246-WS; Application for increase in rates and charges, 

Sponsor: Gold Coast Utility Corp. 
Purpose: Prepare Used & Useful Analysis and MFR engineering schedules. 

Case: Docket No. 060256-WS; Application for increase in rates and charges, 

Sponsor: Alafaya Utilities Inc. 
Purpose: Prepare Used & Useful Analysis and MFR engineering schedules. 

Florida 

2006 
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Florida 

2004 
Case: Docket No. 060257-WS; Application for increase in rates and charges, 

Sponsor: Cypress Lakes Utilities, Inc. 
Purpose: Prepare Used h Useful Analysis and MFR engineering schedules. 

Florida 

2006 
Case: Docket No. 060260-WS; Application for increase in rates and charges, 

Sponsor: Lake Placid Utilities, Inc. 
Purpose: Prepare Used 6 Useful Analysis and MFR engineering schedules. 

Florida 

2006 
Case: Docket No. 060254-SU; Application for increase in rates and charges, 

Sponsor: Mid-County Services, Inc. 
Purpose: Prepare Used h Useful Analysis and MFR engineering schedules. 

Florida 

2006 
Case: Docket No. 060255-WS; Application for increase in rates and charges, 

Sponsor: Tierra Verde Utilities, Inc. 
Purpose: Prepare Used 6 Useful Analysis and MFR engineering schedules. 

Florida 

2006 (six county system) 
Case: Docket No. 060253-WS; Application for increase in rates and charges, 

Sponsor: Utilities,Inc. Of Florida 
Purpose: Prepare Used 6 Useful Analysis and MFR engineering schedules. 

Florida 

2006 
Case: Docket No. 060261-WS; Application for increase in rates and charges, 

Sponsor: Utilities, Inc. of Pennbrooke 
Purpose: Prepare Used & Useful Analysis and MFR engineering schedules. 

Florida 

2006 
Case: Docket No. 060285-WS; Application for increase in rates and charges, 

Sponsor: Utilities, Inc. of Sandalhaven 
Purpose: Prepare Used h Useful analysis and Projected TY MFR. 

Michiqan 
Case: Northern Michigan Water; Rate Case, 1972 
Sponsor: Northern Michigan Water Co. 
Purpose : Prepare Rate Case and present testimony re Appropriate Rate of 

Return. 

North Carolina 
Case: Carolina Water Service, Inc. of North Carolina; Rate Case, 1992. 
Sponsor: Carolina Water Service, Inc. of North Carolina 
Purpose: Prepare and present rebuttal testimony regarding the concept of 

used and useful for a regulated utility. 
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11. Participation In Specific Electric Cases 

Case: Docket No. 18117; Alabama Power co., Rate Case, 1981 
Sponsor: U.S. Steel Co. 
Purpose: Analyze impact of Rate Proposals; Critique APCO Filing; Evaluate 

Alabama 

Cost Allocation Methodology; Recommend Position. 

Alabama 
Case: Remand of Docket No. 18117; Alabama Power Co., Rate Case, 1982 
Sponsor: U.S. Steel Co. 
Purpose : Analyze impact of Rate Proposals; Critique APCO Filing; Evaluate 

Cost Allocation Methodology; Recommend Position. 

Arkansas 
Case: Docket No. U-2972; Arkansas Power & Light Co., 1979 
Sponsor: Associated Industries of Arkansas, Inc. 
Purpose: Prepare and present Rebuttal testimony regarding Industrial 

Response to Peak Load Pricing. 

California 
Case; Los Angeles Dept. of Water and Power; PURPA Hearings, 1979 
Sponsor: Anheuser Busch et al. 
Purpose: Prepare and present Rebuttal testimony re Rate Design and Marginal 

Cost Pricing. 

Delaware 
Case: Docket No. 82-83, Delmarva Power & Light co., Rate Case, 1983 
Sponsor: Diamond Shamrock et al. 
Purpose: Prepare and present Rebuttal testimony re Cost of Service and Rate 

Design. 

Florida 

Clause, 1974 
Case: Docket No. 74680-CI; General Investigation of the Fuel Adjustment 

Sponsor: Florida Public Service Commission 
Purpose : Prepare and present testimony re Power Plant Operating Efficiency 

Florida 

Charge for Electric Utilities, 1975 
Case: Docket No. 74576-EU; General Investigation of the Capital Facilities 

Sponsor: Florida Public Service Commission 
Purpose : Prepare and present testimony re Method of Developing a Capital 

Facilities Charge. 

Florida 

Certification; 1974 - 1977 

Prepare Determination of Need Analysis and testify as required re 
PSC Position on: 
1. Florida Power & Light Co. - Palatka Plant, 
2. Florida Power & Light Co. - St. Lucie Nuclear Plant 
3. City of Tallahassee - Hopkins Plant 

Case: Department of Environmental Regulation, Applications for Site 

Sponsor: Florida Public Service Commission 
Purpose: 
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4. Lake Worth Utilities Authority - Combined Cycle Plant 

Florida 

Rate Design Standards, 1979, 1980 
Case: Docket Nos. 790571-EU, 790859-EU and 780973-EU; Relating to the PURPA 

Sponsor: Florida Industrial Users Group 
Purpose : Prepare and present testimony re Economies of Scale and Industrial 

Response to Peak Load Pricing. 

Florida 
Case: Docket No. 800119-EU, FLorida Power Corp., Rate Case, 1980 
Sponsor: Stauffer Chemical Co. 
Purpose: Analyze Impact of Proposed Change in Interruptible Rate; 

participate in contract renegotiations; develop position for Rate 
Case. 

Florida 

Implementation Proceedings, 1982-1984 
Case: Docket Nos. 820406-EU, 830377-EU; Cogeneration Rule-making and 

Sponsor: IMC et al. 
Purpose: Prepare and present testimony re Proposed Cogeneration Rules and 

their Implementation. 

Florida 

1982 
Case: Docket No. 820460-EU; Determination of need for Cogeneration Facility, 

Sponsor: International Minerals & Chemical (IMC) 
Purpose: Prepare and present testimony re Basis of Determining Need for 

Cogeneration. 

Florida 
Case: Docket No. 840399-EU; Provision of Utility Transmission Service To 

Qualifying Facilities At Multiple Locations, 1984 
Sponsor: CF Industries, et a1 
Purpose: Prepare and present testimony re Rule Change 

Florida 

Generation Expansion Plans and Cogeneration Prices, 1985 
Case: Docket No. 850004-EU; Annual Planning Hearing on Load Forecasts, 

Sponsor: Industrial Cogenerators 
Purpose: Prepare testimony re Cogeneration Pricing. 

Florida 

Generation Expansion Plans and Cogeneration Prices, 1986 
Case: Docket No. 860004-EU; Annual Planning Hearing on Load Forecasts, 

Sponsor: Industrial Cogenerators 
Purpose: Prepare and present testimony re Cogeneration Pricing. 
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Florida 

Payments to Qualifying Facilities, 1986 
Case: Docket No. 860001-EI-E; Florida Power & Light Company Avoided O&M 

Sponsor: Florida Crushed Stone 
Purpose : Prepare and present testimony on Variable 0&M Payment. 

Florida 

1987 
Case: Docket No. 870184-EU; Retail Sale of Electricity by Private Suppliers, 

Sponsor: Industrial Cogenerators 
Purpose: Prepare comments on PSC Retail Sales issues. 

Florida 

Cogeneration Expansion Plans and Cogeneration Prices, 1988, 1989. 
Case: Docket No. 880004-EU, 890004-EU; Planning Hearings on Load Forecast, 

Sponsor: Industrial Cogenerators 
Purpose: Prepare and present testimony re Cogeneration Pricing. 

Florida 

Solid Waste Facilities, 1988. 
Case: Docket No. 881005-EG; Amendment of Cogeneration Rules 25-17.091 for 

Sponsor: City of Tampa 
Purpose : Prepare and present testimony re Cogeneration pricing for Solid 

Waste Facilities. 

Florida 

Martin Plants 
Case: Docket Nos. 890973 and 890974-EI; FPL Petition for Need, Lauderdale and 

Sponsor: Broward County 
Purpose: Represent the interests of Broward County 

Case: Docket No. 891049-EU; Revision of Cogeneration Rules 
Sponsor: Florida Industrial Cogenerators Association 
Purpose: Prepare and present comments re revisions to cogeneration rules 

Florida 

Florida 
Case: Docket No. 891324-EU; Revision of Conservation Cost Effectiveness Rules 
Sponsor: Florida Industrial Cogenerators Association 
Purpose : Prepare and present comments re rule revisions 

Florida 

Expansion Plans and Cogeneration Prices, 1990. 
Case: Docket No. 910004-EU; Planning Hearings on Load Forecast, Cogeneration 

Sponsor: Florida Industrial Cogenerators Association 
Purpose : Prepare and present testimony on cogeneration pricing 

Florida 

negotiated contracts 
Case: Docket No. 910603-EQ; Implementation of Cogeneration Rules regarding 

Sponsor: Florida Industrial Cogenerators Association 
Purpose: Prepare and present testimony re rule implementation. 
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Florida 

Capacity and Energy Contracts, 2002 
Case: Docket No. 001574-EQ; Proposed Amendments to Rule 25-17.0832, Firm 

Sponsor: City of Tampa and Solid Waste Authority of Palm Beach County 
Purpose : Prepare expert testimony on effect of rule change proposal. 

Florida 

Generating Plant, 2006 
Case: Undocketed (Jefferson County) Financing to upgrade Wasteto-Energy 

Sponsor: K&M Energy, LLC 
Purpose: Prepare Feasibility Report 

Florida 

Capacity and Energy Contracts, 2006 

a1 

alternative rule, 

Case: Docket No. 060555-EI; Proposed Amendments to Rule 25-17.0832, Firm 

Sponsor: City of Tampa and Solid Waste Authority of Palm Beach County, et 

Purpose : Prepare expert testimony on effect of rule change proposal and 

Texas 
Case: Docket No. 1776; Hearing on PURPA Rate Design Standards, May 1978 
Sponsor: ELCON at request of Texas PUC 
Purpose: Co-sponsor testimony re Impact of Alternative Rate Structures on 

Utilities and Their Customer Classes. 

Texas 
Case: Docket No. 3955; Houston Lighting & Power, Rate Case, 1981 
Sponsor: United States Steel Co. 
Purpose: Evaluate Rate Application and file testimony re Customer Load 

Characteristics and Impact of Tariff Provisions (Case settled). 

Texas 
Case: Docket No. 4540; Houston Lighting & Power, Rate Case, 1982 
Sponsor: United States Steel Co. 
Purpose: Analyze Impact of Rate Proposals; Critique HL&P Filing; evaluate 

Cost Allocation Methodology; Recommend Position. 

Utah 
Case: Docket No. 81-035-12; Utah Power & Light co., Request For Vintage 

pricing 
Sponsor: United States Steel Co. 
Purpose: Analyze impact of Proposal; Evaluate concept; Rec. position. 

Utah 
Case: Docket No. 82-035-13; UPLL, Rate Case 
Sponsor: United States Steel Co. 
Purpose: Analyze Impact of Rate Proposals; Critique UP&L Filing, Evaluate 

Cost Allocation Methodology; Recommend Position. 
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111. Participation In Specific Gas Cases 

Florida 
Case: Central Florida Gas Corp., Rate Case, 1971 
Sponsor: Central Florida Gas Corp. 
Purpose: Prepare Original Cost Study, Rate Case and testimony re 

Application. 

Florida 

the City of Bartow 
Case: Arbitration Panel, Central Florida Gas Corp., Condemnation Proceeding by 

Sponsor: Central Florida Gas Corp. 
Purpose: Prepare and present testimony re Economic Losses Due to 

Condemnation. 

IV. Participation in Specific Telephone Cases 

Florida 

Violation of Certificate Statutes & Rules. 
Case: Docket No. 910289-TP; Edgewater Communications, Show Cause Re Alleged 

Sponsor: Edgewater Communications 
Purpose: Prepare Testimony supporting EC Position that it is a Transient 

Reseller, exempt from Regulation under PSC rules. 

Florida 

Sales Taxes to Department of Revenue. 
Case: Undocketed; Edgewater Communications, Re Payment of Gross Receipts and 

Sponsor: Edgewater Communications 
Purpose: Prepare Interpretation of Tax Liability and assist in calculation 

of taxes and penalties. 

Florida 

Equipment and Inside Wire. 
Case: Docket No. 910869-TL; Revision to Rule 25-4.0345 re Customer Premise 

Sponsor: Edgewater Communications 
Purpose: Prepare Comments for Commission Workshop 

Florida 

Violation of Certificate Statutes & Rules. 
Case: Docket No. 911214-TP; Teleco Communications, Show Cause Re Alleged 

Sponsor: Teleco Communications 
Purpose: Define issues and defend company's position. 

Florida 
Case: Docket No. 950561-TL; Call Aggregator Rules 
Sponsor: Edgewater Communications 
Purpose: Prepare position and respond to draft of proposed rules. 
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M E W O R A N D U M  
., 

February 7, 1983 

-- ~ 

T h i s  is in response to Your request for a l e g a l  op in ion  as  to  

t h e  i n t e n t  and use Of the  term 'Used and useful '  a s  found in 

E .  367 .081(2 ) ,  P l a .  S t a t .  

There  are two aspects t o  the determination of u t i l i t y  property 

used and useful i n  t h e  publ i c  service. 

to  the value of utility property nust be made. 

revolving around t h e  issue of original cost or fa ir  value c o s t ,  

has been addressed by t h e  courts  of t h i s  State 2nd resolved. 

Valuat ion  under t h e  current s ta tu te  is be ing  determined based on 

original cost. 

F i r s t ,  a determination as 

Thi s  ques t ion ,  

- _  

Keystone v.  Hawkins ,  313 So.2d 724 ( F l a .  1 9 7 5 ) -  

The second aspect of a used and useful determination is vhat 

portion of II utility's property is invo lved  i n  prov id ing  s e r v i c e  

to t h e  publ ic ,  

t h i s  issue are t h e  following questions: 

Inherent i n  your request for a l e g a l  op in ion  on 

1. What may be inc luded as being  used and u s e f u l  and, 

2, What methodology is to be used i n  making t h a t  

de terminat ion .  

. 



L' 

', nr. Collier 
February 7, 1983 

- 
The aspect of determining  what is used and u s e f u l  h a s  seen 

l i t t l e  interpretation from t h e  courts. 

approved approacb O t  favored  methodology which can be relied upon 

as t h e  *psoper' method for making t h a t  de te rmina t ion .  

token ,  there iS no es tab l i shed  laundry list of items or c r i t e r i o n  

which should be considered in s u c h  a de te rmina t ion .  

l e g a l  preceden t  i n  t h i s  area 5s less than h e l p f u l  i n  answering t h e  

There is no j u d i c a l l y  

By the same 

In short ,  a 

above stated q u e s t i o n s .  

What d e c i s i o n s  t h e r e  have been on t h e  issue of used and u s e f u l  

have revolved around whether t h e  Commission's p o s i t i o n  is 

supported by competent s u b s t a n t i a l  evidence.  

d e c i s i o n s  have been no th ing  more than per curiam affirmed 

Almost all of these 

decisions which have upheld t h e  Commission's u s e d  and u s e f u l  

de t e rmina t ion  w i t h o u t  t h e  r a t i o n a l  for doing so be ing  stated.  
- 

What these d e c i s i o n s  do i n d i c a t e ,  is t h a t  t h i s  i ssue is a t  the 

e a r l y  s t a g e  of l e g a l  development where t h e  adequacy of t h e  

evidence is t h e  c r i t i c a l  factor. U n t i l  t h e  cour t s  i n d i c a t e  

otherwise, it would appear t h a t  any methodology or r e g u l a t o r y  

ph i losophy  which Commission s t a f f  can support by competent 

s u b s t a n t i a l  evidence can be utilized i n  making a u s e d  and useful 

d e t e r m i n a t i o n .  

GJK:lh 

cc: Hr. Howe 
Hr. Harrold 

. .  
5 

.-. . 
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M E M 0 R A N D U M 

Apr i l  1 4 ,  1 9 7 5  

T O  : W A T E R  A N D  S E W E R  S T A F F  

F R O M :  J A M E S  0 .  C O L L I E R ,  JR. , C H I E F  E N G I N E E R  

R E  : U S E D  A N D  U S E F U L  CONCEPT 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I n  Feb rua ry  1973 I p repa red  t h e  a t t a c h e d  a s  a memorandum t o  

t h e  d i r e c t o r  w i t h  c o p i e s  t o  t h e  then  a s s i g n e d  s t a f f  members. 

I am a g a i n  f u r n i s h i n g  each s t a f f  member a copy f o r  h i s  i n f o r -  

ma t ion  a n d  g u i d a n c e  i n  i n t e r p o l a t i o n  o f  e n g i n e e r i n g  e x h i b i t s  p r e s e n t e d  

._ by t h i s  s e c t i o n  i n  r a t e  c a s e s .  

JOC: k g  

a t t a c h m e n t  



Docket No.070183-WS 
1975 Stall' Mclno 
Ediibit (I:S-3) 
I'agc 2 01'  I7 

KATZK AND SEWER SYSTEKS 

AS USED AND USEFUL IN PUBLIC SERVICE 

The s t a f f  has c o n s i d e r e d  t h e  terminol.ogy of ''tls.t!Z and 

u s e f u l "  i n  p r e p a r a t i o n  of and t e s t i m o n y  g i v e n  i n  several 

ra te  cases t o  date.  

I f ee l  t h a t  w e  eo n o t  have m y  p a r r i c u l a r  difficulty 

i n  the p r o p e r  d e f i n i t i o n  of tncse t e r m s .  The real d i f f i c u l t y  

arises i n  forming  a consistant suite far a r r i v i n g  a t  t h e  

amount or p e r c e n t a g e  of p l a n t  o r  s l a n t s  i n  service a 1 l o ~ r a b l e  

i n  a ra te  base as used and useful i n  p .&l ic  s e r v i c e .  

From my o b s e r v a t i o n  t h e r e  seems t o  De a tendency  L C  ' ~ s e  

a very  "sharp c u t t i n r :  edge" i n  d e f i n i n g  t h e  p a r t  05 t o t a l  

p l a n t  t o  be a l lowed  in a r a t e  base as used  and u s e f u l  i n  

p u 5 l i c  s e r v i c e .  
I 

I have d e f i n i t e  c o n v i c t i o n s  as t o  a p r o p e r  nethod t:o be 

used i n  d e t e r m i n a t i o n  of used  and u s e f u l  i n  t h e  e n g i n e e r i n g  

s e n s e .  My r e a s o n i n g  and references are s e t  f o r t h  as  follows. 

Water and Sewer 

X i t h i n  t h e  s p e c i f i c  c o n f i n e s  of t h e  w a t e r  and was tewa te r  

sys t ems  norma l ly  t o  be  d e s i g n e d ,  t h e  n a t u r e ,  p o s i t i o n ,  

s i z e  of needed t rea tment  works m u s t  be d e t e r m i n e d  i n  o ? t i m a l  

r e l a t i o n s h i p  (1) t o  t h e  s o u r c e  and q u a l i t y  of t h e  w a t e r  tG 

be t r e a t e d ,  ( 2 )  t o  t h e  o r i g i n  and compos i t ion  of the waste- 

waters p roduced ,  ( 3 )  t o  t h e  n a t u r e  of t h e  r e c e i v i n g  w a t e r  

i n t o  which t h e  wastewaters are t o  be  d i s p e r s e d ,  

c o n f i g u r a t i o n  and topography of the community and i t s  e n v i r o n s ,  

and 

( 4 )  t o  t h e  
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( 5 )  t o  a n t i c i p a t e d  p o p u l a t i o n ,  i n d u s t r i a l  growth, and 

areal e x p a n s i o n ,  and (6) t o  p o s s i b l e  as w e l l  as p r o b a b l e  

p h y s i c a l  amalgamatioris and t h e  c r e a t i o n  of r e g i o n a l  and 

m e t r o p o l i t a n  a u t h o r i t i e s .  
1 

Few projects are so c l e a r l y  f i x e d  and so s t r a i g h t -  

forward  i n  t h e i r  p c s s i b l e  development  as t o  j u s t i f y  c h e  

a d o p t i o n  of a s i n g l e  d e s i g n  p e r i o d .  G p t i n z a t i o n  may c a l l  

f o r  t h e  s t a g i n g  of p l a n t  capaci t ies  anC f o r  p r o g r e s s i v e  

i n c r e a s e s  i n  t r e a t m e R t .  TO be resolved f o r  e a c h  staqe are 

t h e  capaci t ies ,  i n t e r e s t  c h a r g e s  ;.nu f u i o i n g ,  econof i ies  

of sca le ,  t r e a t m e n t  c a p a c i t i e s  and levels, i n l l e s t n x n t  oi 

f u n d s ,  and service c h a r g e s .  T o  b e  recogr i ized  i n  s t ~ A ! i n s  

of t h i s  k i n d  i s  t h e  d i f f i c u l t y  of a n t i c i p a t i n g  new technoloq*:  

and t h e  c o s t  of i n t r J ~ U c i n g  new p r o c e s s e s  i n  comparison w i t h  

t h e  cos t  of c o n t i n u i n g  o l d  ones .  
1 

I t  i s  r a r e l y  p o s s i b l e  t o  e s t ab l i sh  comple te  p h y s i c a l ,  

c h e m i c a l ,  and b i o l o g i c a l  s i m i l i t u d e s .  Therefore t r a n s f e r  

f r o m  s m a l l  t o  f u l l - s c a l e  u n i t s  and o p e r a t i o n s  may offer some 

d i f f i c u l t i e s ,  and t h e  e x e r c i s e  of good e n g i n e e r i n g  judgment 

may p r o v i d e  t n e  o n l y  anchor  t o  windward. The water drawn 

from water p u r i f i c a t i o n  p l a n t s  and t h e i r  s u b s e q u e n t  d e l i v e r y  

as s p e n t  waters t o  was tewa te r  t r e a t m e n t  s y s t e m s  may -.-:ry 

s e a s o n a l l y ,  month ly ,  d a i l y ,  and h o u r l y ,  n o t  o n l y  i n  terms of 

f l o w ,  b u t  a l so  i n  terms of r a w  water q u a l i t y  a n s  wzs tewater  

c o n c e n t r a t i o n .  

d e a l  w i t h  t h e  maximum d a y ' s  and even  t h e  maximum h o u r ' s  

T r e a t m e n t  works are g e n e r a l l y  d e s i g n e 3  t o  
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worst f l o w s  w i t h i n  t h e  s p a n  of t h e  d e s i g n  p e r i o d .  B e c a u s e  

d e s i g n  c a p a c i t i e s  m u s t  be founded on e s t h a t e s  of t h e  m o s t  

r i g o r o u s  c o n d i t i o n s  e n c o u n t e r e d ,  t h e  d e s i g n  of w o r k s  a n d  

s c h e d u l i n g  of o p e r a t i o n s  are g e n e r a l l y  b r o u g h t  i n t o  harmony 

e i the r  by  making provisiorL f o r  t u r n i n g  excess c a p a c i t l e s  LO 

use  w h i l e  damping f l e w  e x t r e m e s ,  or b y  r e c c g n i z i n g  t k e  pos- 

s i b i l i t y  o f  i n t r o d u c i n g  s u p p l e m e n t a l  t r ea t r r i en t  t h a t  c m  c o u n t e r  

e i t h e r  peak  f low c o n d i t i o n s  o r  sudden  chanqes  i n  ;:a'=r o r  

wastewater q u a l i t y .  

Examples i n  water p u r i f i c a t i o n  p l a n t s  are  (1) h o l d i n L  

t r e a t m e n t  f lows  close t o  t h e  a v e r a g e  by s t o r a g e  of rai: water  

i n f l o w  and  p r o d u c t  water  o u t f l o w  and  ( 2 )  a d j u s t i n g  t r e a t m e n t  

p e r f o r m a n c e  t o  poor raw water q u a l i t y  by p r e c h l o r i n a t l o n  o r  

b r e a k p o i n t  c h i o r i n a t i o n  a n d  b y  t h e  a d d i t i o r ,  of powdered 

a c t i v a t e d  ca rbon  or  o t h e r  u s e f u l  c h e m i c a l s .  Examples  i n  waste- 

water t r e a t m e n t  are (1) o f f s e t t i n g  s i m i l a r  v a r i a ' n c e s  h y  p r o p e r  

t i m i n g  o f  waste d i s c h a r g e s  from t h e  h o l d i n g  t a n k s  of i n d u s t r \ l  

and  ( 2 )  a d d i n g  c o a g u l a t i n g  c h e m i c a l s  t o  t h e  c o n c e n t r a t e d  flows 
1 
I 

a r r i v i n g  a t  t h e  t r e a t m e n t  works .  
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Water Treatment  P l a n t s  

The r a t e d  or nominal c a p a c i t y  of t h e  t r e a t m e n t  plant, 

u s u a l l y  e x p r e s s e d  i n  g a l l o n s  p e r  day  o r  m i l l i o n  g a l l o n s  per 

day,  shouid exceed  t h e  maximum d a i l y  water demand of t h e  

system. 
2 

, A t r e a t m e n t  p l a n t  is  desir jned to serve t h e  nee53 of 

t h e  sys t em a d e q u a t e l y  for a nunber  of y e a r s .  Expansion i s  

i n d i c a t e d  when t h e  maximum d a i l y  demands of t he  s y s t e m  

a p r o a c h  t h e  ra ted c a p a c i t y  o f  e x i s t i n g  f a c i l i t i e s .  As a 

g e n e r a l  r u l e ,  s t e p s  t o  p r o v i d e  a d q i t i o n a l  c a p a c i t y  shou 4 

be  t a k e n  a t  l e a s t  5 y e a r s  b e f o r e  p r e s e n t  c a p a c i t y  i s  r ea ,* '>e?  

t o  allow s u f f i c i e n t  t i m e  f o r  e n g i n e e r i n g  i n v e s t i g a t , o n s  and 

d e s i g n ,  f i n a n c i n g ,  and c o n s t r u c t i o n .  

- 

- 

2 

F u t u r e  water demands are p r e d i c t e d  as a b a s i s  for  

e s t a b l i s h i n g  treatment p l a n t  c a p a c i t y .  S t u d i e s  t o  f o r e c a s t  

water denand m u s t . c o n s i d e r  p o p u l a t i o n ,  commercial and i n d u s -  

t r i a l  growth, water u s e  t r e n d s ,  m e t e r i n g  and e x t e n s i o n  

p o l i c i e s ,  and s e r v i c e  area boundary changes  ( as might  occur  

th rough  a n n e x a t i o n )  . System w a t e r  demands are  commonly p r o j e c k e d  

for 25 y e a r s  o r  more. 
2 

Invo lved  are d e c i s i o n s  t o  b u i l d  i n i t i a l l y  f o r  u l t i m a t e  

needs  o r  t o  p r o v i d e  f o r  development  i n  s t e p s .  F a i r  3-.d 

Geyer have l i s t e d  s i x  f a c t o r s  which have  a b e a r i n g  on t h e  

p e r i o d  of d e s i g n  of t r e a t m e n t  f a c i l i t i e s :  (1) t h e  u s e f u l  l i f e  

of f ac i l i t i e s ,  (2) t h e  c o s t  of e x t e n s i o n ,  ( 3 )  t h e  ra te  of 

growth of t h e  s e r v i c e  area,  ( 4 )  t h e  ra te  of i n t e r e s t  on t h e  

l o a n ,  ( 5 )  the change of p u r c h a s i n g  power d u r i n g  t h e  d e b t  



-5- 

p e r i o d ,  and ( 6 )  t h e  performance of t h e  f a c i l i t i e s  d u r i n g  t h e  

e a r l y  years.  
2 

A common approach i s  t o  p r o v i d e  i r . i t i a l l y  those p o r t i o n s  

of t h e  u l t i m a t e  p l a n t  t h a t  may not be t u i l t  e conomica l ly  and  

c o n v e n i e n t l y  i n  s t a g e s ,  and t o  p r o v i d e  the other  f a c i l i t i e s  

i n  s t e p s  as t h e  need d e v e l o p s .  S t r u c t L r e s  l i k e  puxFing an2 

chemical b u i l d i n g s  f a l l  i n  the former c a t e g o r y ,  and t a n k s  

and f i l t e r s  ir, t h e  l a t t e r .  I n i t i a l  i n v e s t n e n t  i s  t h u s  kept 

l o w e r ,  r e l e a s i n g  funds t h a t  would o t h e r w i s e  be t i e d  up on 

unused f a c i l i t i e s .  
2 

When c a p a c i t i e s  of water t r e a t m e n t  p l a n t s  are detL.rminc?,  

r e s e r v e  c a p a c i t i e s  f o r  c o n t i n g e n c i e s  may be s e t  up in e i t h r -  

one  of two ways: (1) by u s i n g  c o n s e r v a t i v e  d e s i g n  c r i t e r i z  

o r  ( 2 )  by u s i n g  c a r e f u l l y  d e r i v e d  maximum-value c r i t e r i a  

and add ing  r e s e r v e  U n i t s .  For example,  unless t h e  p l a n t  can 

be t a k e n  o u t  of s e r v i c e  f o r  a s u b s t a n t i a l  p e r i o d  of t i m e  f c r  

r e p a i r  and main tenance  work, it i s  u s u a l  t o  p r o v i d e  n o t  

less  t h a n  t w o  of any i m p o r t a n t  i t e m s ,  such as s e t t l i n g  

b a s i n s ,  f l o c c u l a t o r s ,  o r  f i l t e r s .  The deqree o f  s t a n d b y  

p r o v i d e d  i s  a l so  an index  of t h e  impor tance  of t h e  i t e m  under  

c o n s i d e r a t i o n .  I t  i s  n o t  u s u a l  t o  p rov ide  a s p a r e  chemica l  

feeder for c o r r o s i o n  C o n t r o l  o r  f o r  f l u o r i d a t i o n  b:? i t  i s  c s ~ : s l  

t o  p r o v i d e  a s p a r e  c o a g u l a n t  f e e d e r  when t r u b i d  w a t e r  i s  

expec ted ' ,  and a s p a r e  c h l o r i n a t o r  i s  always p rov ided .  

When c o n t i n u i t y  of pumping i s  e s s e n t i a l ,  a s p a r e  p w p  
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2 
u n i t  i s  provided. 

I n  many i n s t a n c e s ,  t h e  u n i t s  unde:: c o n s i d e r a t i o n  

may n o t  be a b s o l u t e l y  e s s e n t i a l ,  and the p l a a t  w i l l  

f unc t ion  moderately w e l l  wi thout  them f o r  a l i m i t e d  

period of  t i m e .  For example, a s i n g l e  r a p i e  mix u n i t  

may be sufficient, and a p l a i t  having two settling 
2 

b a s i n s  may f u n c t i o n  reasonably w e l l  wi th  o n l y  one. 

An a d d i t i o n a l  f a c t o r  t o  be t aken  into account 

is t h e  degree of risk involved .  \,Then the  plant i s  

t r e a t i n g  a wa te r  t h a t  i s  h igh ly  contaminated,  a more 

conse rva t ive  allowance for standby u n i t s  s h o u l d  be 

made than  might be r e q u i r e d  for a t r ea tmen t  s u c h  as 

i r o n  removal a lone .  
2 



- 7- 

N a t e r  D i s t r i b u t i o n  Systems 

A f t e r  c o l l e c t i c n  and p r o c e s s i n g  0: a water  s u p p l y ,  t h e  

d i s t r i b u t i o n  system must d e l i v e r  it t o  t h e  u l t i m a t e  Lsers. 

The impor t ance  of t h e  d i s t r i b u t i o n  s y s t e m  i s  obvious ;;:-..en it 

i s  r e a l i z e d  t h a t  more t h a n  h a l f  of t h e  t o t a l  investr;.er.t i n  

water supp ly  f a c i l i t i e s  i s  a l l o c a t e d  t o  the distrlb*Gt:on of 

f i n i s h e d  water. 
3 

To be a d e q u a t e ,  a d i s t r i b u t i o n  system nilst bc caF:able 

of f u r n i s h i n g  an ample supp ly  of w a t e r  of sa t i s fac tL-v  sani- 

t a r y  and aesthet ic  q u a l i t y  whenever and wherever  i t  i s  r L q u i r e d  

i n  t h e  service area. The sys t em must  m a i n t a i n  adequate 

p r e s s u r e s  f o r  normal r e s i d e n t i a l ,  commercial  and i n d c r  t r i a l  

uses  and f o r  p r o v i d i n g  t h e  supp ly  n e c e s s a r y  for f i r e  > ro tec t io : - .  

I t  i s  u s u a l l y  n e c e s s a r y  t o  ra i se  t h e  water t o  a s u f f i c i e n t  

e l e v a t i o n  t o  p r o v i d e  t h e  p r e s s u r e s  n e c e s s a r y  t o  distribute 

it  t h r o u g h  t h e  area p i p e l i n e s  t o  the s e r v i c e  mains a?? throug?. 

t h e  i n d i v i d u a l  cus tomer  s e r v i c e s  and meters. I n  most s y s t e r s  I 0 

d i s t r i b u t i o n  s t o r a g e  is n e c e s s a r y  t o  e q u a l i z e  and ye";uce the 

peak loads p l a c e d  on the p r o d u c t i o n  and t r a n s m i s s i o n  e l e m e n t s  

of the sys tem.  Boos te r  pumping i s  o f t e n  r e q u i r e d  t c  s e r v e  

more elevated areas o r  remote cus tomers .  The d i s t r i 5 u t i o n  

s y s t e m  i n c l u d e s  the pumps, p i p e l i n e s ,  c o n t r o l  v a l v e s ,  ! , yd ran t s  I 

d i s t r i b u t i o n  s t o r a g e ,  s e r v i c e  c o n n e c t i o n s ,  m a i n s ,  and meters. 
3 

R a r e l y  does  a s y s t e m  produce or s e r v e  water a t  a n  ave rage  

rate.  The rate var ies  c o n s i d e r a b l y  o v e r  the year ar.2 d u r i n g  

t h e  day and d i f f e r s  i n  v a r i o u s  s e c t i o n s  of t h e  countrlv and in 
- 
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d i f f e r e n t  t y p e s  of communit ies .  Data on a v e r a g e  consury; ion 

a d  v a r i a t i o n s  i n  consumption g i v e n  i n  v a r i o u s  t e x t b o o k s  

are an i n d i c a t i o n  of t h e  growth i n  demand o v e r  t h e  years. 
3 

These figures are o n l y  g e n e r a l  estimates based on past 

e x p e r i e n c e .  They s h o u l d  be used with c a u t i o n  i n  f o r e c a s t i n g  

f u t u r e  r e q u i r e n e n t s ,  f o r  many v a r i a b l e s  i n f l u e n c e  t h e r r  

a p p l i c a b i l i t y  to any one sys t em.  Some o f  these variables 

arc loca l  climatic c o n d i t i o n s  , t h e  c h a r a c t e r  of community 

S e r v e d ,  t h e  e x t e n t  of a i r - c o n d i t i o n i n g  and 1awn-spIr: :'-:ling 

u s e ,  t h e  r e l a t i v e  amount Of comiiercial an2 i n d u s t r i a l  de7,)elop- 

ment,  and t h e  p e r c e n t a g e  of customers metered. 
3 

F o r e c a s t s  of f u t u r e  water demands are commonly b t s e d  on 

p o p u l a t i o n  estimates and on p e r  c a p i t a  consumption.  E s t i m a t e s  

of f u t u r e  p o p u l a t i o n  t o  be s e r v e d  are d i f f i c u l t  t o  make, 

because  so much depends on human judgment.  
3 

Expans ion  of s e r v i c e  areas p r e s e n t s  one of t h e  mcst 

c r i t i c a l  problems i n  t h e  p r o v i s i o n  of adequa te  &d r e l i ab le  

w a t e r  s e r v i c e .  I n  most c i t i e s ,  g r e a t  i n c r e a s e s  i n  p o p i i l a t i o n  

are n o t  t a k i n g  p l a c e  w i t h i n  t h e  p o l i t i c a l  b o u n d a r i e s ;  t h e y  

are more o f t e n  t a k i n g  p l a c e  t h r o u g h  r a t h e r  haphaza rd  a n n e x a t i c z  

of o u t l y i n g  areas. County or area-wide p l a n n i n g  i s  becoming 

i n c r e a s i n g l y  n e c e s s a r y  t o  d e t e r m i n e  a d e q u a t e l y  t h e  e x t e l l t  of 

the future growth of a water sys tem.  The e x t e n t  of such 

e x p a n s i o n ,  both i n  the immediate  and  more remote  f u t c r e ,  
3 

must be r e c o g n i z e d  in p l a n n i n g  t h e  d i s t r i b u t i o n  s y s t e n .  
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AS o u t l y i n g  ar2as are haphaza rd ly  deve loped  a d  e x t e n -  

s i o n s  are made for service, d e v e l o p e r s  o f t e n  i n s t a l l  small 

mains f o r  domestic service o n l y ,  and many dead e n d s  r e s u l t .  

The p e o p l e  s e r v e d  e x p e c t ,  b u t  r a r e l y  g e t ,  a l l  t h e  c o n v e n i e n c e s  

of p o t a b l e  w a t e r  s u p p l i e d  a t  good p r e s s u r e s ,  and i n  a d e q u a t e  

q u a n t i t i e s .  L a t e r ,  f i re  s e r v i c e ,  which r e q u i r e s  l a r g e r  m a i n s ,  

becomes a n e c e s s i t y .  !Jew mains and e x t e n s i o n s  s h o u l d  n o t  be 

l a i d  e x c e p t  unde r  a c a r e f u l l y  c o n s i d e r e d  p l a n  t h a t  takes  i n t c  

account t h e  l o c a t i o n  of t h e  mains,  hydrants, and ~ . s l ~ ~ e s  an5 

i n s u r e s  t h a t  t h e  material ani? i t s  i n s t a l l a t i o n  meet spec]- 

f i c a t i o n s  e q u a l  to t h o s e  for t h e  sys t em of which it w i l l  

u l t i m a t e l y  become a p a r t .  
3 

Sewage C o l l e c t i o n  System 

A d e s i g n  p e r i o d  th roughou t  which t h e  capacity o f  the 

sewers w i l l  be a d e q u a t e  must be chosen  i n  t h e  des ign  of 

s a n i t a r y  sewers. 

a f u n c t i o n  of t h e  p o p u l a t i o n  and of water consumpt ion ,  

lateral and submain sewers shou ld  be d e s i g n e d  fo r  t h e  

s a t u r a t i o n  d e n s i t y  of p o p u l a t i o n  e x p e c t e d  i n  t h e  areas 

s e r v e d .  

S i n c e  the q u a n t i t y  of domestic sewage i s  

Trunk sewers, o u t f a l l s  and i n t e r c e p t i o n s  shoL13 -- be 

d e s i g n e d  for the t r i b u t o q  a r e a ,  land use, and p o p u l a t i o n  
4 

e s t i m a t e d  to p r e v a i l  a t  least 25 t o  50 y e a r s  i n  the f u t u r e .  
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Sewage Pumping S t a t i o n s  

The es t ab l i shmen t  of t h e  s t a t i o n  c a p a c i t y  depends upon 

such s t u d i e s  as w e l l  as upon a forecast of probable grgwth 

i n  t h e  area t r i b u t a r y  t o  the s t a t i o n .  I f  the  a r e a  is n o t  

f u l l y  developed, the des igne r  w i l l  be ob l iged  t o  e s t & l i s h  

an i n i t i a l  s t a t i o n  capac i ty  which w i l l  probably meet t h e  

requirements  f o r  a reasonable  t i m e  i n  t h e  f u t u r e ,  cus tomar i ly  

for a p e r i o d  of not less than 1 0  y e a r s .  T h e  i n i t i a l  f l o w s  

under t h e s e  cond i t ions  nay n o t  be as g r e a t  as alloti?: i n  t h e  

des ign .  The e f f e c t s  of “Le minimum flow c c n d i t i o n s  n u s t  t ~ n  

carefully cons idered  t o  a s s u r e  t h a t  r e t e n t i o n  of t h e  scwa%,.- 

in t h e  wet well w i l l  n o t  create a nuisance  and t h a t  t h e  

punping equipment w i l l  n o t  ope ra t e  too i n f r e q u e n t l y .  Fu tu re  

requirements  for  s t a t i o n  capac i ty  m u s t  a lso be given con- 

s i d e r a t i o n  i n  o r d e r  t h a t  a d d i t i o n a l  o r  l a r g e r  pumps  car^ be 

i n s t a l l e d  as r e q u i r e d  t o  meet t h e  inf low c o n d i t i o n s  as they 

develop. I t  should  be r e a d i l y  apparent  t h a t  t h e  s t a t i o n  

c a p a c i t y  must be adequate t o  meet t h e  maximum ra te  of f l o w .  

b 

4 

Sewage Treatment P l a n t  Design 

p e r i o d s  for  design of a t r ea tmen t  p l a n t  vary n o t  o n l y  

with t h e  type  and degree of development of the c o n o ~ ~ i t y  

under c o n s i d e r a t i o n  but a l so  with t h e  d i f f e r e n t  p a r t s  of 

the  sewage t r ea tmen t  p l a n t .  A normal des ign  pe r iod  would 

r e q u i r e  t r e a t m e n t  u n i t s  t o  be designed for popula t ion  and 

sewage flows a n t i c i p a t e d  some 15 t o  20  y e a r s  a f t e r  cor?.Fletion 
5 

of c o n s t r u c t i o n .  
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With in  a t r e a t m e n t  p l a n t  main c o n d u i t  c h a n n e l s  x L d  

other u n i t s  which canno t  be r e a d i l y  e n l a r g e d  are d e s i g n e d  

for periods of n o t  less than  20 to 2 5  ysars i n  t h e  future. 

P r o v i s i o n  for i n c r e a s i n g  c a p a c i t i e s  i s  made i n  pump, 

disposal, and chemical bu i ld i cys  either by l e a v i n g  s p ~ e e  

fo r  f u t u r e  i n s t a l l a t i o n  o f  a d d i t i o n a l  equipment  o r  b y  n z k i n g  

o v e r s i z e d  c o n n e c t i o n s  t o  p r e s e n t  u n i t s .  

s l u d g e  

5 

T h e  f o l l o w i n g  i n f o r m a t i o n  has been e x t r a c t e d  2rcn a 

Conprehens ive ,  "Regional  Fater  Reclamat ion  P l a n "  ;?a:? by 

C o n s u l t i n g  E n g i n e e r s  f o r  t h e  Upper Occoquan Sewage A u t h c - i t y ,  

V i r g i n i a .  

T h i s  report c o n t a i n s  p e r t i n e n t  exF1Sqa t ions  of C2sign 

c r i t e r i a  used i n  t h i s  proposed (now u n d e r  c o n s t r u c t i c n )  s y s t e ?  

t o  serve a v e r y  l a r g e  area. 

The SWCB ( S t a t e  Water C o n t r o l  Board) Occoquan P o l i c y  

l i m i t s  t h e  c e r t i f i e d  f l o w  of t h e  i n i t i a l  p l a n t  t o  10 Egd. 

Iiowever, t h e  SWCB h a s  confirmed t h a t  t h e  o r ig in*a l  p1aTt  

c o n s t r u c t i o n  may have a la rger  c a p a c i t y  so l o n g  as t h e  f l o w  

t h r o u g h  the f a c i l i t y  i s  h e l d  a t  o r  below the  SWCB c e r t i f i e d  

f l o w .  I n  fac t ,  t h e  SWCB s t a t e d  i n  their  l e t t e r  of 

November 5 ,  1 9 7 1 ,  to CHZM/HILL [ C o n s u l t i n g  E n g i n e e r s )  

' I . .  . s i n c e  the  P o l i c y  envis ions a f low of 25 mgd by 153C, 

a p l a n t  d e s i g n  of more t h a n  15 mgd s h o u l d  be c o n s i d e r e d . "  

As can be s e e n  from t h e  d i s c u s s i o n  p r e s e n t e d  i n  C h a p t e r  111, 

there is  no doubt t h a t  t h e  demand f o r  sewer s e r v i c e  i n  t h e  

UOSA service area i s  great enough t h a t  t h e  p r e s e n t  SWCB p o l i c y  
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flow a l l o c a t i o n s  fo r  the y e a r s  1975-2000 w i l l  indeed r e q u i r e  

some r e s t r i c t i o n  of t h e  development which could  occur  i f  t h e  

po l i cy  were n o t  i n  e f f e c t .  

popula t ion  and f l o w  p r o j e c t i o n s  f c r  t h e  s tudy  a r s a  

c l e a r l y  i n d i c a t e  t h a t  a 10 mgd f a c i l i t y  would be loased  t o  

capaci ty  almost immediately i f  it were p laced  i n  s e r v i c e  

i n  l a te  1 9 7 4 .  T h i s  would r equ i r e  t h e  i r m e d i a t e  i n i t i a t i o n  

of a plant e x p a x i o n  program. The time r e q u i r e d  to czmplete  

t h e  design and c o n s t r u c t i o n  of t h e  needed expansior. ~ z u l d  be 

two t o  t h r e e  years, p l a c i n g  a moratorium on any f u r t h e r  

development dur ing  t h i s  pe r iod .  Such a p l a n  wou ld  (1) r c  -It 

i n  h i g h e r  p l a n t  c o n s t r u c t i o n  c o s t s  over  t h e  n e x t  few ;-zars 

than would the i n i t i a l  c o n s t r u c t i o n  of a la rger  facility; 

( 2 )  would p l ace  an u?necessary ha rdsh ip  on an a i e a  which  

a l ready  has faced  an e x p l o s i v e ,  unmet demand f o r  a 2 d i z i o n a l  

sewer s e r v i c e  f o r  s e v e r a l  y e a r s ;  and ( 3 )  cou ld  c r e a t e  a 

s e r i o u s  l ack  of confidence i n  t h e  UOSA by t h e  p&uia-z becz-cse 

of ' 'poor p lanning"  i n  c o n s t r u c t i n g  a p l a n t  of inadeqcz te  

c a p a c i t y  f o r  t h e  immediate needs of t h e  a r e a .  R e c o q i t i o n  

of these f a c t s  prompted t h e  SPJCB t o  encourage t h e  i r . i t i a 1  

c o n s t r u c t i o n  of a p l a n t  w i t h  capac i ty  of "rore than 1 5  mgd." 

I n e f f i c i e n t  u s e  o f  SWCB g r a n t  funds and loca l  p u b l i c  -x i id s  

would occur  if t h e  c o n s t r u c t i o n  of a s m a l l e r  f a c i l i t y  were 

encouraged. 

AS noted i n  Chapter 111, i f  t h e r e  were no monetary 

or SWCB p o l i c y  f l o w  c o n s t r a i n t s  involved t h e  p o t e n t i a l  
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demand f o r  sewer s e r v i c e  i n  t h e  UOSA area i s  Y O  great that 

an i n i t i a l  plant capac i ty  Of 30 to 40 mgd could be j u s t i f i e d  

f o r  a design p e r i o d  of 10 y e a r s .  

the area's initial p l a n t  must be based  n o t  only an e v a l u a t i o n  

of grwt3-i p o t e n t i a l ,  but also on t h e  fo l lowing  c o n s i 2 e r a t i o n s :  

S e l e c t i o n  of c a p a c i t y  f o r  

The f i n a n c i a l  c a p a b i l i t y  o f  the populace t o  pay 

for plant capac i ty  needed i n  the f u t u r e  has a finite 

l i m i t .  Phased cons t ruc t ion  of the r e g i o n a l  s y s t e m  

w i l l  be r equ i r ed  f o r  o r d e r l y  development of the Trvice 

area. T h i s  growth W i l l  a l s o  provide the funds Ece+c2 

for  the f i n a n c i a l  suppor t  of f u t u r e  increases i n  p i a n ,  

capac i ty .  

The SWCB r e q u i r e s  an i n i t i a l  p l a n t  redunda2zy of 

1 0 0  pe rcen t .  T h i s  requirement  magni f ies  the eccnomic 

effects of i n c r e a s i n g  t h e  i n i t i a l  p l a n t  c a p a c i t y .  

For example, an i n i t i a l  nominal plant c a p a c i t y  of 

10 mgd a c t u a l l y  w i l l  involve  c o n s t r u c t i o n  of an 

e q u i v a l e n t  20 mgd f a c i l i t y ;  a 15 mgd p l a n t ,  t h e  equiva ler? t  

of 30 mgd; a 20 mgd p l a n t ,  the e q u i v a l e n t  of 40 mgd,  e tc .  

e 

Each i n c r e a s e  i n  nominal c a p a c i t y  i n v o l v e s  an equal 

amount of redundant c a p a c i t y .  

The SWCB po l i cy  allows a d e c r e a s e  i n  red.;r.daney 

t o  as low as one-fourth of nominal c a p a c i t y  a f t e r  

plant e f f i c i e n c y  and r e l i a b i l i t y  has  been proven. 

Thus, t h e  cost of f u t u r e  plant expans ions  w i l l  n o t  
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be as s e v e r e l y  affected by redundancy r equ i r emer i t s  

as w i l l  t h e  i n i t i a l  p l a n t .  

I n  c o n s i d e r i n g  t h e  above factors  a n d  the p o t e n t i a l  

demand for f u t u r e  sewer service, an approach for plant 

c a p a c i t y  d e t e r m i n a t i o n  w a s  deve loped  which o f f e r s  a i=&lance  

between c u r r e n t  f i n a n c i a l  c a p a b i l i t i e s ,  f u t u r e  dcmanes f o r  

service, and the r e s t r i c t i o n s  imposed by the SWCB p c i L c y .  

The SWCB p o l i c y  perm i t s  up t o  a 4:1 f i ; t u r e  r a t i o  of cn- -- 
l i n e  units t o  redundant  units, whi le  i n i t i z l l y  rc?i-.: r i n g  a 

1:1 ratio,. 

p e r m i t s  c o n s t r u c t i o n  of t h e  i n i t i a l  p l a n t  w i t h  an o n - l i l ,  

t r e a t m e n t  t r a i n  ( o p e r a t i o n a l  system) and r edundan t  ::-hatmen 

t r a i n ,  each nade up of  two parallel elements of equ2. l  capacit:. 

A f t e r  the i n i t i a l  d e m o n s t r a t i o n  p e r i o d ,  one of t h e  txo 

e l e m e n t s  o f  t h e  r edwidan t  t r a i n  can t h e n  be t r a n s f e r r e d  t o  

the on-l ine s t a t u s .  

i n  t h e  on-l ine c a p a c i t y  w h i l e  still m a i n t a i n i n g  a s a t i s f a c t o r y  

3:l o n - l i n e  t o  r e d w d a n t  c a p a c i t y  ratio, w i t h  no  further 

c o n s t r u c t i o n  needed.  F i g u r e  IX-1 p r e s e n t s  t h i s  c o n c s p t  

g r a p h i c a l l y .  

p e r c e n t  (Q/2)  c a p a c i t y  p r o v i d e s  i n c r e a s e d  f l e x i b i l i t y  of 

o p e r a t i o n  as compared to only t w o  e l e m e n t s ,  e a c h  wi t : :  ' 0 0  

T h i s  1er .sening of redundancy i n  the f u t u r e  

This would p r o v i d e  a 50 p e r c e n t  increase 

P r o v i s i o n  of four e l e m e n t s ,  each w i t h  5 0  

p e r c e n t  (Q) c a p a c i t y .  

With this approach ,  the naximum p r a c t i c a l  s i z e  of some 

of t h e  t r e a t m e n t  units becomes a l i m i t i n g  f a c t o r  i n  s e l e c t i ~ q  



( i . e . ,  t h e  carbon columns) have a maximum size c o r r e s p o n d i n g  

t o  a c a p a c i t y  of about One mgd p e r  e l en len t .  However, where 

a l a r g e r  number of e l e m e n t s  is t o  b e  p r o v i d e d ,  t h e  Si.:CEi has 

a g r e e d  t h a t  the desired r e l i a b i l i t y  can  be ac!lieved w i t h o u t  

mirror image redundancy.  T h i s  is, if 15  carbon coliz-ys are 

r e q u i r e d  for a g iven  c a p a c i t y ,  i t  i s  n o t  n e c e s s a r y  t o  p ro -  

v i d e  a n o t h e r  1 5  c o 1 U r ; i n s  as redurrdancy, since the p r c k a b i l i t y  

of 15 e l e m e n t s  f a i l i n g  s i m u l t a n e o u s l y  i s  e x t r e m e l y  -Ta l l .  

The l i m i t a t i o n s  of m a x l r ”  e l emen t  s i z e  are t!ius more iii!-,ortant 

fo r  those elements which are fewer i n  nurrker 2nd do _rcqui ~ 

comple te  redundancy.  
6 

IN SUMJlATION - Yiy main recommendation i s  t o  ass-re 

t h a t  each sys t em e v a l u a t e d  f o r  u s e d  and  u s c f u l  contert lrie 

done so i n  a f a i r  and e q u i t a b l e  manner. F u l l  c o n s i d e r a t i o n  

shou ld  be g i v e n  t o  t h e  d e s i g n  c r i t e r i a  and t h e  :easc?ableness 

of same. Using c o n s i d e r a t i o n s  o t h e r  t h a n  d e s i g n  c r i t e r i a  

measured a g a i n s t  cus tomers  s e r v e d  and t h e i r  r e q u i r e n e n t s  

w i l l  r e s u l t  i n  a n  a r b i t r a r y  d e c i s i o n  as t o  what i s  Lsed and 

u s e f u l  i n  t h e  p u b l i c  s e r v i c e .  
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BEFORE TIE FLORIDA PUBLIC SERVICE COhlblISSION L)o~!ict No.070 I83-ws 

Dellolla C'asc 

In r e :  P e t i t i o n  of  DELWNA UTILITIES, a ) DOCKET NO. R-750626-WS 

i n c r c n s c  i t s  w a t e r  a n d  s c w r  r a t e s  i n  ) 
& Voll is ia  C o u n t y ,  F l o r i d a .  ( S e c t i o n  3G7. ) 

D i i . i s i o n  o f  TUE DELTONA CORPORATION, t o  ) (CR) 

@ 5 ! ( 5 ) ,  F l o r i d a  S t a t u t e s )  ) 
) ORDER KO. 7 6 8 4  - 

The f o l l o w i n g  Commiss ioners  p a r t i c i p a t e d  in tlie d i s p o s i t i o n  o f  
t h i s  m a t t e r :  

PAULA F .  lW\FKINS, Chairman 
WILLIAM I i .  BEVIS 
WILLIAM T .  h I A Y 0  

P u r s u a n t  t o  n o t i c e ,  t h e  F l o r i d a  P u b l i c  S e r v i c e  Commission, by i t s  
d:ily d e s i g n a t e d  H e a r i n g  E x a m i n e r ,  WILLIAM B .  THOl,ldS, h e l d  p u b l i c  h e a r i n g s  
on t h e  above  mat te r  i n  D e i + o n a ,  F l o r i d a ,  on March 1 0  ana  11, 1976 .  

A??E:\R:IZICES: WILLIAM 7 .  LIVISGSTON, 3250 Sou thwes t  T h i r d  Avenue, 
Lliami, F l o r i d a ,  r e p r e s e n t i n g  t h e  a p p l i c a n t .  

C .  EARL IIESDERSON, A s s o c i a t e  Pub1 i c  C o u n s e l ,  The 
I i o l l a n d  B u i l d i n g ,  T a l l a h a s s e e ,  F l o r i d a  32301 ,  i -epre-  
s e n t i n g  t h e  C i t i z e n s  of t h e  S t a t e  of F l o r i d a .  

RAYMOXD E .  VESTERBY, 700 S o u t h  ddams S t r e e t ,  T a l l a -  
hnssec ,  F lo l - id ; l  32301,  f o r  t h e  F l o r i d n  P u b l i c  S e r v i c e  
Commission. 

T h e  u t i l i t y  and  t h e  i n t e r - i e n o r s  have wa ived  t h e i y  r i g h t  t o  f u r t h e r  
p a r t i c i p a t i o n  by t h e  Examiner and  c o n s e n t e d  t o  t h e  p r e s e n t a t i o n  of t h i s  
a p p l i c a t i o n  d i r e c t l y  t o  t h e  Commission. Now, h a v i n g  c o n s i d e r e d  a l l  t h e  
e v i d e n c e  h e r e i n  a n d  t h e  b r i e f s  s u b m i t t e d  by t h e  s p p l i c a n t  and  P u b l i c  
Cor inse l ,  we e n t e r  o u r  o r d e r .  

O R D E R  

UY TiIE COII!JI S S I O N  : 

On J u n e  2 4 ,  
O r d e r  w e  d e n i e d  
D c l  t o n a  C o r u o r a t  

k l t o n a  U t i l i t i e s ,  a D i v i s i o n  of The 
1 9 7 6 ,  we i s s u c d  Orde r  No. 7293 in t h i s  d o c k e t .  I n  t h a t  
t h e  P e t i t i o n  of  r 
i o n , f o r  a n  i n c r e a s e  in r a t e s  f o r  wa te r  and  s e w e r  s e r v i c e ,  

T h e  d e n i a l  was b a s e d  upon t h e  g r o u n d s  t h a t  D e l t o n a  had  f a i l e d  t o  p r e s e n t  
e v i d e n c e  as t o  t h e  amount of i t s  c o n t r i b u t i o n s - i n - a i d - o f - c o n s t r u c t i o n ,  
! r i l l ( : l i  r e n d e r e d  u s  u n a b l e  t o  d e t e r m i n e  a n  a p p r o p r i a t e  r a t e  b a s e  and r a t e  
of r e t u r n .  

h'u hac1 found t h a t  pc r so i i s  w!io p u r c h n s c d  honics a n d / o r  l o t s  f rom 1962 
u n t i l  March 1 ,  1 9 6 9 ,  d i d  pay some p o r t i o n  o r  a l l  of the  w a t e r  a n d  s e w e r  
sys tems.  

O u r  Order was appcalcd t o  t h c  Suprcne C o u r t  of F l o r i d a  w h i c h  rendered  
i t s  d e c i s i o n  on F e b r u a r y  3 ,  1977. 

T h e  C o u r t  f o u n d ,  i n  p a r t ,  a s  f o l l o w s :  

"The b a s i s  for t h e  a c t i o n  t i t k e n  b y  t h e  Commission i n  t h i s  c a s e  
:ippcars E O  b c ,  a s  p u b l i c  c o u n s c l  h a s  u r g e d  a n d  t h e  Commiss ion ' s  o r d e r  
r c c i  t e s ,  t h a t  D e l t o n x  engaged  i n  f r a u d u l c n t  l a n d  s a l e s  p r a c t i c e s  and  

" s h o u l d  b e  h e l d  r e s p o n s i b l e  for  t h e  p l a i n  mcaning  of i ts  ( a d v e r t i s e m e n t s  
x n c i  f i l i n g s .  
n r  co r rmi t t ed  

I 3  I f - D e l t o n a  11:~s e n g a i e d  i n  a n  u n f a i r  b u s i n e s s  p r a c t i c e  
f r a u d ,  howevcr ,  i t  may b c  a co i i cc rn  01 o t h c r  s t a t e  a g e n c i e s  

o r  t h e  b a s i s  f o r  p r i v a t e  law s u i t s  ( o n  wh ich  we espress  no  o p i n i o n ) ,  b u t  
i t  is n o t  a m a t t e r  o f  s t a t u t o r y  c o n c e r n  TO t h e  P u b l i c  S e r v i c e  Commission 
T h n i  agency  h a s  n o  a n t h 0 r i t . y  to v i n d i c a t e  b r e a c h e s ,  i f  a n y ,  of  t h e  l a n d  
s a l e s  l aws  or p r i v a t e  c o n t r a c t s ,  and i t  n a y  n o t  assume the e x i s t e n c e  of 
some i n d e f i n i t e  amount o f  c o n t r i b u t i o n s - i n - a i d - o f - c o n s t r u c t i o n  which  i t s  
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s e t t i n g  r a t c s  t o :  

I1:itc Basc 

F l o r i d a  S t a t u t e s ,  r c q u i r e s  this Commission i n  

" .  . . c o n s i d e r  tlic vnluc a n d  q u a l i t y  of t h e  s e r v i c e  and 
<tic c o s t  of p rov id ing  the  s c r v i c e ,  w h i c h  shall i n c l u d e ,  
bu t  not ba l i m i t e d  t o ,  deb t  i n t e r e s t ,  t h e  u t i l i t y ' s  
requi rements  f o r  workiiig c a p i t a l ,  main tenance ,  depre-  
c i a t i o n ,  t a x  and o p e r a t i n g  expenses  incu r red  i n  t h e  
ope ra t ion  of n l l  p r o p e r t y  useh  and u s e f u l  i n  t h e  p u b l i c  
s e r v i c e ,  and a. f a i r  r e t u r n  on t h e  u t i l i t y ' s  investment  
i n  p rope r ty  used and u s e f u l  i n  tho-public s e r v i c e . "  
(emphasis  a d d c d )  

The concept  of  "used and u s e f u l  i n  t h e  p u b l i c  s e r v i c e "  b a s i c a l l y  an 
eng inee r ing  concep t ,  is one o f  t h e  most va luab le  t o o l s  i n  u t i l i t y  r eg -  
u l a t i o n  and r a t e  making. I t  is b a s i c a l l y  a measuring rod or t e s t  used 
t o  detcrmine t h e  p o r t i o n  o r  amount of t h e  u t i l i t y ' s  n s s c t s  which a r e  t o  
be  inc luded  i n  I t s  r a t e  base  and upon which t h e  u t i l i t y  has  an o p p o r t u n i t y  
t o  earn il r e t u r n .  

B a s i c a l l y  a two-step d e t e r m i n a t i o n ,  t h e  f i r s t  s t e p  is t o  e s t a b l i s h  
the  phys ica l  e s i s t e n c e  and c o s t  o f  t h c  a s s e t s  which t h e  L i t i l i t y  n l l e g e s  
n r n  i n  i t s  o p e r a t i o n s .  T h i s  is dc7c b y  any of s c v e r n l  methods,  e i t h e r  
i n d i v i d u a l l y  o r  i n  combina t ion .  These inc lude  p rey ious  r a t e  c a s e  d e t e r -  
n i ina t ions ,  o r i g i n a l  c o s t  aC~Ol i f l t ing  r e c o r d s  coupled w i t h  f i e l d  v e r i f i c a -  
t i o n  and eng inee r ing  c o s t  e v a l u a t i o n s ,  

Once the  e x i s t e n c e  n n d  c o s t  O f  a u t i l i t y ' s  a s s e t s  has  been e s t a b l i s h e d ,  
t i l e  second s t e p  i n  d e f i n i n g  used and u s e f u l  is t o  determine which iden-  
t i f i e d  ~ S S C ~ S  n r c  r e n l l y  u s c d  01' u s e f u l  i n  performipg the  u t i l i t y ' s  
s c rv i c r  o b l i g a t i o n .  The  a s s e t  m w s t  be reasonably  necessary  t o  f u r n i s h  
:~doc;uate s e r v i c e  t o  t h e  u t i l i t y ' s  cus tomers  du r ing  the  c o u r s e  of t h e  prudent  
o i ie rn t ion  of t h e  u t i l i t y ' s  b u s i n e s s .  

G e n e r a l l y ,  a n y  a s s e t  which is r e q u i r e d  t o  perPo1.m a f u n c t i o n  qhich 
is a necessary  s t e p  i n  f u r n i s h i n g  t h e  s e r v i c e  t o  t h e  p u b l i c  I s  cons ide red  
u s e d  and u s e f u l .  

In a d d i t i o n ,  good eng inee r ing  des ign  w i l l  g ive  a growing u t i l i t y  a 
s u f f i c i e n t  cnpac i ty  ove r  and above nc tunl  demand t o  a c t  a s  a cushion  
f o r  masimm d n i l y  f low requ i r emen t s  and normal g r o ~ t h  ove r  a r e a s o n a b l e  
pe r iod  of t ime.  

I n  t h e  p r o c e s s  of i t s  rev icvf  and v e r i f i c a t i o n ,  our  s t a f f  has  
l ' e r i f i c d  ,,lie e s i s t e n c e  and t h e  o r i g i n a l  c o s t  of t h e  a s s e t s  inc luded  i n  
t he  a p p l i c a t i o n  by t h e  u t i l i t y .  We no te  t h a t  t h e  npp l i can t  e l i m i n a t e d  
i'vorn its a p p l i c a t i o n  almost S2 .100 ,000  as excess  water  c a p a c i t y  ou t  of 
:I rlct water' i a t i l i t y  p l a n t  of $ 4 , 1 2 0 , 0 0 0 ;  and also e l imina ted  $170,000 
2 6  e s c c s s  sewer c a p a c i t y  out  of a n e t  sewer  u t i l i t y  p l a n t  of $ 2 , 1 9 0 , 0 0 0 .  

.'.. Sewer P l a n t  and C o l l e c t i o n  System - 
-.-I__- 

T h e  sewage c o l l e c t i o n  system is conf ined  t o  t h e  t h r c c  housing a r e a s .  
l lr .  ;nixes Collier, Chief  Engineer  of our Water and Sewer Dcpnrtment , t e s -  
; i f l e d  t h a t  ti:e d e n s i t y  o f  connec t ions  on t.hc mains des igna ted  AS used 
2nd u s e f u l  vins \vel1 w i t h i n  rensonh!,lc l i m i t s  xnd t h a t  any q u e s t i o n a b l e  ex- 
C C ~ S S  n i n i r i s  had been d c l e t c d  from the used and J 5 e f i l l  a s s e t s  ( E x .  2 ' 3 ) .  

Coricerning the sewer Lreatmcnt p l a n t ,  blr. C o l l i e r  t e s t i f i e d  t h a t  
by i :s ing h i s t o r i c  f low e s p e r i e n c e  sild a l lo .v ing  for. a 20% growth f a c t o r ,  
I.!.!C e n t i r e  p l a n t  would be  cons ide red  used arid u s e f u l  ( E s .  2 9 ) .  
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E x h i b i t  (FS-5) 
Page 1 o f  4 

25-30.4325 Water Treatment and Storage Used and Useful Calculations 

(1) Definitions. 

(a) A water treatment system includes all facilities, such as wells and treatment 

facilities, excluding storage and high service pumping, necessary to pump and pdttee, treat; 

iw&&l+w potable water to a transmission and distribution system. 

(b) Storage facilities include ground or elevated storage tanks and high service pumps. 

(c) Peak demand for a water treatment system includes the utility’s maximum hour or 

day demand, excluding excessive unaccounted for water, plus a growth allowance based on 

the requirements in Rule 25-30.431, Florida Administrative Code, and where fire flow is 

provided, a minimum of either the fire flow required by local governmental authority or 2 

hours at 500 gallons per minute. 

(d) Peak demand for storage includes the utility’s maximum day demand, excluding 

excessive unaccounted for water, plus a growth allowance based on the requirements of Rule 

25-30.431, Florida Administrative Code, and, where provided, a minimum of either the fire 

flow required by the local governmental authority or 2 hours at 500 gallons per minute. 

(e) Excessive unaccounted for water (EUW) is finished potable water produced in 

2xcess of 110 percent of the accounted for usage, including water sold, other water used, such 

IS for flushing or fire fighting, and water lost through line breaks. 

(2) The Commission’s used and useful evaluation of water treatment systems and 

storage facilities shall include a determination as to the prudence of the investment and 

;onsideration of economies of scale. 

(3) Separate used and useful calculations shall be made for the water treatment 

;ystem and storage facilities, However, if the utility believes an alternative calculation is 

ippropriate, such calculation may also be provided, along with supporting documentation. 
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Examples of cases that might warrant the use of alternative used and useful calculations 

include, but are not limited to: economies of scale. service area restrictions. factors involving 

treatment capacity, well drawdown limitations, and changes in flow due to conservation or a 

reduction in number of customers. 

(4) A water treatment system, and storage, is considered 100 percent used and useful 

if 

(a) The system is the minimum size necessary to adequately serve existing customers 

plus an allowance for growth, and fire flow; or 

(b) The service territory the system is designed to serve is mature or built out and 

there is no potential for expansion of the service territory; or 

(c) The system is served by a single well. 

( 5 )  The used and useful calculation of a water treatment system is made by dividing 

the peak demand by the firm reliable capacity of the water treatment system. 

(6) The firm reliable capacity of a water treatment system is equivalent to the pumping 

zapacity of the wells, excluding the largest well for those systems with more than one well. 

. . .  
nt- rn"+ A- T n  n rr 
v1 I V O L  u111. 1 1 1  u o 

(a) Firm reliable capacity is expressed in gallons per minute for systems with no 

itorage capacity. 

(b) Firm reliable capacity is expressed in gallons per day, based on 12 hours of 
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pumping, for systems with storage capacity. 

(7) Peak demand is based on a peak hour for a water treatment system with no storage 

capacity and a peak day for a water treatment system with storage capacity. 

(a) Peak hour demand, expressed in gallons per minute, shall be calculated as follows: 

1. The single maximum day (SMD) in the test year mkss-thre ic, 3tf in which there is 

no unusual occurrence on that day, such as a fire or line break, less excessive unaccounted for 

water divided by 1440 minutes in a day times 2 [((SMD-EUW)/1,440) x 21 , or 

3 T  2n &. 1 11 u J W  

1 ^""I-" 1 n - o  A",--- * .  , l U - 9  UAUQ 

J '2 T C t l -  1I c 1  A 1-  1 1 m" 
'U, i * I  au 

(b) Peak day demand, expressed in gallons per day, shall be calculated as follows: 

1 .  The single maximum day in the test year, i-&lw&s in which there is no unusual 

occurrence on that day, such as a fire or line break, less excessive unaccounted for water 

(SMD-EUW), or 

9 T C t h n  797 4 q n  
J. II C L L U  Y ' U t . - '  bU 

(8) The used and useful calculation of storage is made by dividing the peak demand 

by the usable storage of the storage tank, Usable storage capacity less than or equal to the 

peak day demand shall be considered 100 percent used and useful. A hydropneumatic tank is 

not considered usable storage. 
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(9) Usable storage determination shall be as follows: 

(a) An elevated storage tank shall be considered 100 percent usable. 

(b) A ground storage tank shall be considered 90 percent usable if the bottom of the 

tank is below the centerline of the pumping unit, 

(c) A ground storage tank constructed with a bottom drain shall be considered 100 

percent usable, unless there is a limiting factor, in which case the limiting factor will be taken 

into consideration. 

(10) To determine whether an adjustment to plant and operating expenses for 

excessive unaccounted for water will be included in the used and useful calculation, the 

Commission will consider all relevant factors, including whether the reason for excessive 

unaccounted for water during the test period has been identified, whether a solution to correct 

the problem has been implemented, or whether a proposed solution is economically feasible. 

(11) In its used and usefilness evaluation, the Commission will consider other 

relevant factors, such as whether flows have decreased due to conservation or a reduction in 

the number of customers. 

Specific Authority: 350.127(2), 367.121(1)(9 FS. 

Law Implemented: 367.081(2), (3) FS. 

History: New 
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Exhibit DTJ-1 

Curriculum Vitae of 
Dwight T. Jenkins, Esq., P.G. 

1. Professional AddresdContact Information 

Dwight T. Jenkins, Esq., P.G. 
Director, Division of Water Use Regulation 
Department of Resource Management 
St. Johns River Water Management District 
P.O. Box 1429 
4049 Reid Street/Highway 100 West 
Palatka, FL 32178-1429 
Office Phone: (386) 329-4491 
Cell Phone: (386) 937-0529 
Email: djenkins@sjrwmd.com 

2. Academic Degrees 

J.D. University of Florida College of Law 1994 Law 
M.S. University of Florida 1983 Geology 
B.S. University of Florida 1981 Geology 
A.A. University of Central Florida 1979 General Studies 

3. Relevant Professional Experience 

MarzageriaVTeclznical Employment: 

Director, Division of Water Use Regulation 
St. Johns River Water Management District 
Palatka, Florida; 1997 to present 

Manage District’s water use regulatory and water well construction programs. 
Responsibilities include: programmatic oversight and development of 4 regulatory 
programs; management of 4 2 t  member professional staff located in four service centers; 
formulation and drafting of District water use, compliance, and shortage rules, regulatory 
policies, and technical requirements; and directing staff review and processing of 
consumptive use permit and water well construction applications. Duties also include 
directing rule-making activities; coordinating with District’s water supply management 
planning initiatives, assisting with the setting of minimum flows and levels, coordination 
with other agencies, local government and the regulated public, and acting as agency 
representative and testifying as an expert witness in administrative hearings and in civil 
litigation. 
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Hydrologist IV 
St. Johns River Water Management District 
Orlando, Florida; 1986 - 1991,1994 - 1995 

Manage Water Use Regulatory, and compliance/enforcement, programs for the District's 
Orlando Office. Participated in the formulation and drafting of District rules, regulatory 
policies and technical requirements. Reviewed District water use and surface water 
management permit applications, comprehensive plans, development of regional impact 
plans, performed special project research and hydrogeologic modeling, and testified as an 
expert witness in hydrogeology. 

Research Geologist 
Florida Sinkhole Research Institute 
University of Central Florida 
Orlando, Florida; 1984 - 1986 
Performed hydrogeologic research on Florida's karst geology, focusing on sinkhole 
phenomenon. Developed and implemented field and office studies. Published and 
presented scientific publications. 

Hydrogeologic Consultant 
Orlando, Florida; 1984 - 1986 

Contracted as a hydrogeologic consultant on an industrial ground water contamination 
project located in Bainbridge, Georgia. Duties included ground water sampling, water 
quality analysis, data review and analysis, determination of contaminant concentration 
and plume extent, and report drafting. 

Legal Employment: 

Attorney, Office of General Counsel 
South Florida Water Management District 
West Palm Beach, Florida; 1995 to 1997 

Position was District Water Resource Program Attorney within the Office of General 
Counsel's Regulatory and Planning Section. Duties associated with this position related 
to general program support of the District's Regulatory Department, particularly the 
Water Use Division, Surface Water Management Division, and the District's Water 
Supply Planning Department. Support of the District's Water Use and Surface Water 
Management Divisions include: review of technical staff reports; research, analysis, and 
drafting of legal opinions on a variety of legal issues associated with regulatory and water 
use projects; conducting rulemaking, assisting with policy development; treating with 
regulated public; and conducting water management related administrative litigation. 
Support of the District's Planning Department included: attendance at intergovemmental 
coordination meetings; support of the District's Upper District water supply planning 
initiatives; review and revision of District planning documents; and general support of 
staff. 
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Legal Intern, Office of Counsel 
South Florida Water Management District 
West Palm Beach, Florida; Summer 1993 

Performed legal research and other tasks related to the management and regulation of 
Florida's water resources. Tasks included summarizing changes to environmental laws 
and rules; rewriting District regulations for revision; helping with rulemaking; 
and working on current litigation projects. 

University of Florida, College of Law 
Gainesville, Florida; 1993-1994 

Worked as a reference materials consultant in the Reference Section of the College of 
Law's Legal Information Center. 

Teaching Employment: 

Adjunct Instructor, Department of Civil Engineering 
University of Central Florida 
Orlando, Florida; 1984 - 1991 

Instructed geology, geography and natural resource management courses. Assisted in 
instructing various engineering courses. 

4. Licenses and Certifications 

Licensed Florida Professional Geologist (No. 000 1072) 
Member of The Florida Bar (No. 0008753) 

5. Professional Affiliations 

American Water Resources Association 
American Water Works Association 

6. Publications 

Kissimmee Basin Water Supply Plan Background Document: South Florida Water 
Management District. 

Interdistrict Coordination on Water Resource Management Issues: Env. and Land Use 
Law Section Reporter, v. 17, No. 3, p. 23, 1996. 

Statewide Water Well Regulation in Florida: Env. and Land Use Law Section Reporter, 
V. 17, NO. 2, p. 16-17, 1996. 
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Development of Storm Water Management Criteria for  Sensitive Karst Areas in 
North-central Florida, U.S.A. : Proceedings of the N.W.W.A. Second Conference on 
Environmental Problems in Karst Terranes and Their Solutions, Nashville, Tennessee, p. 
333, 1988. 

Irrigation Triggers Sinkholes in Tampa Area: in Ground Failure, Nat. Research Council 
Committee on Ground Failure Hazards, no. 2, Washington, D.C., 1985. 

with Beck, Barry F.; Morphometric Analysis of a Mantled Karst Plain, North Florida, 
U.S.A.: Abs. of papers, First Int. Conf. on Geomorphology, U. of Manchester (G.B.), p. 
31, 1985. 

with Beck, Barry F.; Morphometric Techniques fo r  Orientation Analysis of Karst in 
Northern Florida (abs.): The Geol. SOC. of Am., Abs. with Programs, v. 17, No. 7, p. 
619, 1985. 

with Beck, Barry F.; Potential for  Groundwater Pollution of the Floridan Aquifer: The 
Florida Sinkhole Research Inst. (Univ. of Central Florida), Map Series 87-88-1, 1988, 14 
sheets. 

with Beck, Barry F.; Geotechnical Considerations of Sinkhole Development in Florida: 
Proceedings of the Int. Symp. on Env. Geotechnology, Allentown, PA, p. 463, 1986. 

with Beck, Barry F.; Damage Caused by Long-term Gradual Karstic Subsidence (ah . ) :  
The Geol. SOC. of Am., Abs. with Programs, v. 17, no. 7, p. 636, 1985. 

with Beck, Barry F.; Kuo, Shiou-San; Sweeney, Marianne; and Wilson, William L.; The 
Use of Ground Penetrating Radar for  Detecting and Evaluating the Sinkhole Hazard in 
Florida: The Florida Sinkhole Research Inst. (Univ. of Central Florida), Rpt. 87-88-3, 94 
p., 1987. 

with Beck, Barry F.; Kuo, Shiou-San; Tannous, B.S.; and Sweeney, Marianne; 
Applicability of Ground Penetrating Radar to Subsurface Studies of Karst Terrain in 
Floriclu (abs.): Geol. SOC. of Am., Abs. with Programs, v. 17, no. 7, p. 619., 1985. 

with Beck, Barry F.; Kuo, Shiou-San; and Littlefield, James R.; Induced Sinkhole 
Formation due to Ground Water Pumping in the Plant City-Dover Area; January, I985 
(abs.): Florida Scientist, v. 48, suppl. 1, p. 47-48, 1985. 

with Beck, Barry F.; Ceryak, Ron; Scott, Thomas M.; and Spangler, Daniel P.; Karst 
Hydrogeology of Central and Northern Florida: The Florida Sinkhole Research Inst. 
(Univ. of Central Florida), Fieldtrip Guidebook for the 1985 Geol. SOC. of Am. National 
Meeting, Rpt. 85-86-1,46 p., 1985. 
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with Beck, Barry F.; and Parker, John W.; Cause of Localized Land Subsidence at the 
MacDill A.F.B., Tampa, Florida: The Florida Sinkhole Research Inst. (Univ. of Central 
Florida), Rpt. 85-85-4, 1985. 

with Beck, Barry F.; Wanielista, M.P.; Palmer, Carla N.; Taylor, J.S.; and McBee, J.M.; 
Water On and Under the Ground (An Introduction to the Urban Hydrogeology of the 
Orlando Area): The Florida Sinkhole Research Inst. (Univ. of Central Florida), Rpt. 
85-86-3, 23, p. 1985. 

with Smith, Douglas L.; Paleomagnetic Measurements in the Eastern Ouachita 
Mountains, Arkansas: A Guidebook to the Geology of the Central and Southern Ouachita 
Mountains, Arkansas; Arkansas Geol. Commission, guidebook no. 84-2, p. 99, 1984. 

Paleomagnetics of the Eastern Ouachita Mountains, Arkansas, and their Tectonic 
Implications: M.S. thesis, Univ. of Florida, Gainesville, 158 p., 1983. 
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RESUME 

RICHARD PAUL REDEMANN, P.E. 

2540 Shumard Oak Boulevard 
Tallahassee, FL 32399 
Work: (850) 413-6999 

EDUCATION 

University of Wisconsin-Platteville, B.S. Degree in Civil Engineering, May 1984 
Emphasis: Sanitary-Environmental, Geotechnical and Structures 

Related Course Work 

Wastewater Treatment, Hydrology, Sanitary Engineering, Advanced Soil Mechanics, Fluid 
Mechanics, Steel Design, Foundation Design, Structural Mechanics, Computer Application, 
Reinforced Concrete, Engineering Geology, Transportation Systems, Engineering Economics, 
Technical Writing, and Business Law. 

PROFESSIONAL LICENSE 

State of Florida Professional Engineer No. 41668 

PROFESSIONAL EXPERIENCE 

Florida Public Service Commission 

Professional Engineer I l l  - March 2005 - to  Present 

Duties and Responsibilities include: Review and evaluate highly complex and controversial 
rate, original, grandfather, transfer, territorial agreement and amendment of certificate applications. 
Industries include water and wastewater, gas and electric utilities. This position handles highly 
complex customer inquiries, complaints and special projects. The position requires preparation and 
presentation of expert engineering testimony at hearings held by Commissioners. 

Utility SystemslCommunication Engineer - July 1990 - March 2005 

Duties and Responsibilities included: Review and evaluate highly complex and controversial 
original, grandfather, transfer, and amendment of certificate and exemption applications. This 
position handles highly complex customer inquires, complaints and special projects. The position 
requires preparation and presentation of expert engineering testimony at hearings held by 
Commissioners. 

Engineer IV - June 1989 - July 1990 

Duties and Responsibilities included: Review and evaluate the more complex and controversial 
original, grandfather, transfer, and amendment of certificate and exemption applications. The 
position required preparation and presentation of engineering recommendations. This position 
handled the more complex customer inquires, complaints and special projects. 
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PROFESSIONAL EXPERIENCE (Continued) 

Engineer Ill -June 1987 -June 1989 

Duties and Responsibilities included: Reviewed, analyzed, and evaluated engineering data in 
complex rate and over earnings investigations, identifying issues and ultimately making final 
engineering recommendations and conclusions to be utilized by the Commission in its decisions. 
The position required preparation and presentation of recommendations and/or expert testimony 
concerning complex matters before the Commission. Conducted engineering investigations and 
inspections of water and wastewater utilities to determine compliance with Commission standards. 

Engineer II - Feb 1986 -June 1987 

Duties and Responsibilities included: Reviewing, analyzing, and evaluating engineering data in 
rate and overearnings investigations, identifying issues and ultimately making final engineering 
recommendations and conclusions to be utilized by the Commission in its decisions. This position 
required preparation and presentation of recommendations and/or expert testimony concerning 
matters before the Commission. Conduct engineering investigations and inspections of water and 
wastewater utilities to determine compliance with Commission standards. 

Engineer I -June 1984 - Feb 1986 

Duties and Responsibilities included: Reviewed, analyzed, and evaluated engineering data in 
rate cases, identifying issue and ultimately making final engineering recommendations and 
conclusions to be utilized by the Commission in its decisions. Evaluated the percentage of plant 
used and useful in the public service in rate cases. Conduct engineering investigations and 
inspections of water and wastewater utilities to determine compliance with Commission standards. 

Wisconsin Department of Transportation, District 4, Wisconsin Rapids, WI 

Engineer Trainee - May 1980 - August 1983 (Summers) (Except 1981) 

Responsibilities included: Supervising the construction of bituminous and concrete road 
surfaces, and graveling of shoulders and intersections. Supervising the construction of curbs and 
gutters, culverts, storm sewer pipes, inlets, manholes and bridges. Surveying mainline, curves, 
ramps, and realignment of roads for highways and bridges. Running gradations for sand, gravel 
and concrete stones and computing concrete mix designs for quality control. Computing payments 
and checking final projects costs. 

Twin Citv Testing and Engineerinq Laboratorv, Appleton and Lacrosse, WI 

Engineer Trainee - May 1981 - Nov. 1981 

Responsibilities included: Analysis of sod savers with load testing machine, which I 
constructed. Running proctors, gradations and computing soil density of various types of soil. 
Breaking concrete and mortar cylinders. Working with strain gauges. Helping drill soil borings. 

COMPUTER EXPERIENCE 

WordPerfect for Windows, Lotus 1-2-3, Microsoft Word, Microsoft Excel, Netscape, Internet 
Explorer, Microsoft Outlook, Juno. 
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25-30.4325 Water Treatment and Storage Used and Useful Calculations 

(1) Definitions. 

(a) A water treatment system includes all facilities, such as wells and treatment 

facilities, excluding storage, necessary to produce, treat, and deliver potable water to a 

transmission and distribution system. 

Jb) Storage facilities include ground or elevated storage tanks and high service pumps. 

(c) Peak demand for a water treatment system includes the utility’s maximum hour or 

day demand, excluding excessive unaccounted for water, plus a nowth allowance based on 

the requirements of Rule 25-30.43 1, Florida Administrative Code, and, where fire flow is 

provided, a minimum of either the fire flow required by the local governmental authority or 2 

hours at 500 gallons per minute. 

Jd) Peak demand for storage includes the utility’s maximum day demand, excluding 

excessive unaccounted for water, plus a growth allowance based on the requirements of Rule 

25-30.43 1, Florida Administrative Code, and, where provided, a minimum of either the fire 

flow required by the local govemmental authority or 2 hours at 500 gallons per minute. 

(e) Excessive unaccounted for water (EUW) is finished potable water produced in 

excess of 110 percent of the accounted for usage, including water sold; other water used, such 

as for flushing or fire fightinp. and water lost through line breaks. 

(2) The Commission’s used and useful evaluation of water treatment svstem and 

storage facilities shall include a determination as to the prudence of the investment and 

consideration of economies of scale. 

(3) Separate used and useful calculations shall be made for the water treatment 

system and storage facilities. However, if the utility believes an alternative calculation is 

appropriate, such calculation may also be provided, along with supporting documentation. 

(4) A water treatment system is considered 100 percent used and useful if: 
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(a) The system is the minimum size necessary to adequately serve existing customers 

plus an allowance for growth and fire flow; or 

(b) The service territory the system is designed to serve is mature or built out and 

there is no potential for expansion of the service temtory; or 

(c) The system is served by a single well. 

(5) The used and useful calculation of a water treatment system is made by dividing 

the peak demand by the firm reliable capacity of the water treatment system. 

16) The firm reliable capacity of a water treatment system is eauivalent to the pumping 

capacity of the wells, excluding the largest well for those systems with more than one well. 

However, if the pumping capacity is restricted by a limiting factor such as the treatment 

capacity or draw down limitations, then the firm reliable capacity is the capacity of the 

limiting component or restriction of the water treatment system. In a svstem with multiple 

wells, if a utility believes there is iustification to consider more than one well out of service in 

determining firm reliable capacity, such circumstance will be considered. The utility must 

provide support for its position, in addition to the analysis excluding only the largest well. 

(a) Firm reliable capacity is expressed in gallons per minute for systems with no 

storage capacity. 

(b) Firm reliable capacity is expressed in gallons per day, based on 12 hours of 

pumping, for systems with storage capacity. 

(7) Peak demand is based on a peak hour for a water treatment system with no storage 

capacity and a peak day for a water treatment system with storage capacity. 

(a) Peak hour demand, expressed in gallons per minute, shall be calculated as follows: 

1.  The single maximum day (SMD) in the test year unless there is an unusual 

occurrence on that day, such as a fire or line break, less excessive unaccounted for water, 

divided by 1440 minutes in a day, times 2 [((SMD-EUW)/1,440) x 21, or 
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2. The average of the 5 highest days (AFD) within a 30-day period in the test year, 

excluding any day with an unusual occurrence, less excessive unaccounted for water, divided 

by 1440 minutes in a day, times 2 [((AFD-EUW)/1,440) x 21, or 

3. If the actual maximum day flow data is not available, 1.1 ,gallons per minute per 

equivalent residential connection (1.1 x ERC). 

(b) Peak day demand, expressed in gallons per day, shall be calculated as follows: 

1. The single maximum day in the test year, if there is no unusual occurrence on  that 

day, such as a fire or line break, less excessive unaccounted for water (SMD-EUW). or 

2. The average of the 5 highest days within a 30-day period in the test year, excluding 

any day with an unusual occurrence, less excessive unaccounted for water (AFD-EUW), or 

3. If the actual maximum day flow data is not available, 787.5 gallons per day per 

equivalent residential connection (787.5 x ERC). 

(8) The used and usehl  calculation of storage is made by dividing the peak demand 

by the usable storage of the storage tank. Usable storage capacity less than or equal to the 

peak day demand shall be considered 100 percent used and useful. A hydropneumatic tank is 

not considered usable storage. 

(9) Usable storage determination shall be as follows: 

(a) An elevated storage tank shall be considered 100 percent usable. 

Jb) A ground storage tank shall be considered 90 percent usable if the bottom of the 

tank is below the centerline of the pumping unit. 

Jc) A ground storage tank constructed with a bottom drain shall be considered 100 

percent usable, unless there is a limiting factor, in which case the limiting factor will be taken 

into consideration. 

(10) To determine whether an adiustment to plant and operating expenses for 

excessive unaccounted for water will be included in the used and useful calculation, the 
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:ommission will consider all relevant factors, including whether the reason for excessive 

inaccounted for water during the test period has been identified, whether a solution to correct 

he problem has been implemented, or whether a proposed solution is economically feasible. 

(11) In its used and useful evaluation, the Commission will consider other relevant 

:actors, such as whether flows have decreased due to conservation or a reduction i n  the 

lumber of customers. 

Specific Authority: 350.127(2), 367.121(1)(0 FS. 

Law Implemented: 367.081(2), (3) FS. 

3istory: New 
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PREPARING COMPUTER MODEL 31 

Unaccounted -For Water 
Unaccounted-for water usage is always present in a water system. The unacco&&d- 
for usage is estimated by comparing the average annual water production With the 
average annual metered consumption of a 'system;' " I t  ., The' dEerence between the two 
values is unaccounted-for water. 

Unaccounted-for water usage can result @.m;many facbxa. Some of the most 
prevalent factors include u n i d e n t i f i e d ! e . ~ - ' F P - ~ ~ ~ , ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ s ,  periodic' ' 
fire-hydrant flushing, tank &@age foi.;maiqbnance . LO.. . . . iL ; ) .  p q , ~ s , ,  .*... unauthorized &if;' 
unmebred services, inaccurate and" .............. nonfunctioning " . ."_ .- . ,metsrs~,'*&d .L water aad 
wastewater treatment plant use. The usee of water at  a plant for backwashing filters, 
mixing chemicals, rinsing equipment and tanks, and sanitary purposes are sometimes 
not metered and can represent up to 6 percent of the production rate for a s y d m .  
Losses a t  the source or treatment facility custamarily do not sect t h e  model, as 1o11q 
as pump-suction characteristics are properly de%.ed.,.Fz.cq;F&52. .:. . . . .  

system model so that total water B ~ p p l i e d . - ~ ~ ~ q ~ - ~ , ~ - ~ ~ ~ d .  ,%e 
unaccounted-for usage is generally distributed equally to all nodes because specific'or 
isolated causes are difficult to pinpoint, unless district mne measurements are made 
throughout the distribution system. System-wide district zone measurements permit 
a more accurate allocation of unaccountedifor usage. To increme accxuacy, some 
systems have used leakage tests in subareas of the distribution system to prorate the 
unaccounted-for water usage. When, thrOugh subarea leakage tests, it was 
determined that various areas had various rates, the total leakage was allocated 
accordingly. 

It is important to note that much of system analysis is conducted using peak- 
hour conditions. This reduces the i m p a c t , ~ ~ ~ ~ c ~ . ? l t f l y , _ ~ . ~ ~ ~ t i n g  l e , h g e  @ 
system nodes. For example, if total G n a c c o ~ ~ ~ ~ ~ ~ ~ ~ r ~ ~ ~ ~ j ~ ~ ~ p e r c e n t  ,.a! ~. . 
averagedaily demand, then a t ' m e , e & $ y  d w l f - @ + . i t u t e  less * '  

generally less than 'the achievable accuracy of t h e  model demand allocation. , 
The percentage of unaccounted-for water can vary widely from system to system. 

Values ranging from 4-30 percent .*..-. of the --- total - __ accounted-for consumption are found, 
although 10-16 percent may be more p r e v & & P  percentage can also vary from 
year to year in the same system. The higher values generally are associated with 
older systems, in which leakage, no meters, or faulty meters are more commonplace 
than in newer systems. Systems operating at  high pressures usually wi l l  experience 
a high loss percentage. 

. I . .  .* . . . . . . .  

. .  -. 

The unaccounted-for water -usage ,m&tkq,t$ded .&-,p&m$emands inL.he: ' 

I 

. than 10 percent, A d  at peak-hour, d e ~ - ~ ~ , ~ ~ ~ s - ~ . . . 5 ~ ~ ~ ~ ~ , $ u c h  inaccuracy i s  . 

._. . *. ._* .  . . . . . . . . .  Demand-Allocation Process 
Demand allocation is the process of assigning waterconsumption data to appropriate 
nodes in the system model. Consumption data from metermute books or other 
sources are allocated to the nodes - t h a ~ ~ b g s ~ , r e p ~ ~ , e s t  -g.a.d,.,wstem withdrawal 
characteristics. Allocating demands to, nodw-,lk . ~ h @ j y - $ w ~  ;',a' science, &d 
requires, more than ' h y t h i n r % l ~ i i , w  _. ,know. -I. eclge3f.. aystem %sage: 
Demand-allocation subroutines are available With some network-solution programs. A 
tabular approach, using a personal computer and spreadsheet software, can be an 
effective tool for expediting demand assignment. ...... : ..... .: ....... 

Metermroute books. Meter-route data is of great value for allocating water 
consumption over a computer-simulated pipe network. Information available f" 
meter-route books genetally includes quarterly consumption for each customer a n d  



- 

E x h i b i t  - RPR-3 (Page 3 o f  3 )  

SYSTEM ANALYSIS 37 

curve and the maximum-day demand rate at  any point in time would represent the 
flow into or out of storage facilities. 

At the minimum-hour demand rate, represented by point C in  Figure 3-1, the 
demand for storage replenishment is a t  ita maximum. This is .often a limiting condi- 
tion tha t  must be analyzed to determine whether t h e  distribution system can provide 
this replenishment rate to the storage facilities. 

At the peak-hour demand rate, represented by point D in Figure 3-1, flow out of 
the storage reservoirs is a t  its m k m u m  rate, The storage reservoirs must provide 
outflow to meet the demand above the maximum-day demand rate. This is another 
limiting condition that must be evaluated to determine whether the  distribution sys- 
tem can draw flow from storage and distribute it to meet the system demands at  this 
rate. 

Fire-flow demand.  An important limiting demand condition that is not shown 
on the  curve is fire-flow demand. According to the Insurance Services Ofice, fire-flow 
demands should be superimposed on the average demand of the maximum day. This 
occurs at points A and B on the c w e  in Figure 3-1. The most limiting of these points 
is B, because a t  this point storage facilities would'have been used for equalization of 
demands and would be at  a lower water level than a t  point A. 

Peaking factors. Peaking factors are most-limiting demand conditions. Peak- 
ing factors are developed from the diurnal-demand curve, with maximum-day 
demand used as the base demand (Figure 3.2). The peak factors for the example 
diurnal-demand curve in Figures 3-1 and 3-2 a r e  

peak-hour demandmaximum-day demand = 1.45 

minimum-hour demandmaximum-day demand = 0.39 

Typical ranges observed for these peak factors in distribution systems of various 
size are  

peak-hour demandhaximum-day demand: 1.3-2.0 

minimum-hour demand/maximum-day demand: 0.2-0.6 

Additionally, a peak factor is generally developed for the ratio of maximum-day 
demand to average-day demand. This ratio has  been observed to vary from 1.2 to 2.5. 

Effect on system components. The various limiting demand conditions are 
most limiting to various components of the distribution system. In general, the 
relationship between limiting demand conditions and system-component performance 
is aa follow~: 

"he  most-limiting demand conditions for system piping are maximum-day demand plus 
fire-flow demand, maximum storage-replenishment rate, and peak-hour demand. 
The most-limiting demand conditions for system storage are peak-hour demand, and 
maximum-day demand plus fire-flow demand. 
The most-limiting demanii conditions for pumps are maximum-day demand, maximum 
day demand plus fire-flow demand, and peak-hour demand. 

I 

Note tha t  average-day demand is not included in the list of limiting conditions. 
Generally, average-day demand is a limiting condition only for pump selection, and it 
can be accommodated without individual model runs. Pumps are generally required 
to meet maximum-day demand, fire-flow demand, and/or peak-hour demand and are 
selected to have performance curves that allow operation through the full range of 
demands, including average-day demand. 
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of a new use when either no records are available or there are less than one 
year's records, a ratio of between 1.5 and 2.0 will be used, although 
engineering documents justifying a different ratio are acceptable evidence in 
determining a different ratio. 

When a utility operates more than one treatment plant and the plants operate 
independently (no interconnections), a maximum daily withdrawal is 
determined for each treatment plant and its associated wellfield(s). 

12.2.5 Water Conservation Plan 

12.2.5.1 A11 permit applicants for a public supply-type water use who satisfy the 
following water conservation requirements at the time of permit application 
are deemed to meet the criterion in 10.3(3): 

(a) An audit of the amount of water used in the applicant's production 
and treatment facilities, transmission lines, and distribution system 
using the District's Water Audit Form No. 40C-22-0590-3 (see 
Appendix C-3) must be submitted, The audit shall include all 
existing production, treatment and distribution systems accessible to 
the applicant. The audit period must include at least 12 consecutive 
months within the three year period preceding the application 
submittal. 

(b) An applicant is required to perform a meter survey, and to correct the 
water audit to account for meter error, if the initial unaccounted for 
water is 10% or greater based on the results of the initial watereaudit. 
The purpose of this survey is to determine a potential correction 
factor for metered water use by testing a representative sample of 
meters of various ages. The survey also helps to determine the 
appropriateness of a meter change-out program. As part of the 
survey, the applicant must randomly test 5% or 100 meters, 
whichever is less. The sampling must be of meters representing an 
even distribution of type and age, or cumulative lifetime flow. A 
documented meter change-out program that can provide an estimate 
of the overall meter accuracy may be substituted for this requirement. 

(c) An applicant whose water audit, as required under paragraph 
12.2.5.1 (a), shows greater than 10% unaccounted for water use, must 
complete the leak detection evaluation portion of Form 40C-22- 
0590-3. Based upon this evaluation, an applicant may choose to 
implement a leak detection program immediately or develop an 
altemative plan of corrective action to address water use 
accountability and submit a new water audit to the District within 
two years. If the subsequent audit shows greater than 10% 
unaccounted for water, the applicant must implement a leak detection 

12-5 (A/H 1-7-99) 
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and repair program within one year unless the applicant demonstrates 
that implementation is not economically feasible. In all cases, this 
evaluation and the repair program may be designed by the applicant 
to first address the areas which are most suspect for major leaks. Tne 
evaluation and repair program may be terminated when the permittee 
demonstrates that its unaccounted for water loss no longer exceeds 
10%. 

(d) Implementation within the first year after permit issuance of a meter 
replacement program will be required for those applicants whose 
small and medium meter survey indicates that a group or type of 
meters is not 95% accurate. Permittees will be required to replace 
meters which have been in operation for 15 years or longer or have a 
cumulative lifetime flow exceeding the maximum lifetime 
operational flow specified by the manufacturer, unless a comparison 
of meter survey information to meter manufacturer specifications 
indicates a decreased accuracy of the meters. An alternative meter 
replacement schedule shall be approved by the District upon a 
showing by the applicant that the meter manufacturer specifications 
predict a different lifetime or gallonage capacity or based upon the 
results of a meter survey performed by the applicant. 

(e) A customer and employee water conservation education program 
which includes all of the elements listed below as nos. 1 through IO 
must be implemented. The frequency and extent to which each of 
the elements must be implemented will depend upon the size of the 
applicant’s utility, the financial means of the applicant, the degree to 
which excess water use is identified as a problem, the particular types 
of uses which are identified as responsible for the excess water use, 
and any other relevant factors. Implementation of these may be 
achieved through collaboration with other entities, including the 
District. 

1. Televise water conservation public service announcements. 

2. Provide water conservation videos to local schools and 
community organizations. 

3. Construct, maintain, and publicize water efficient landscape 
demonstration projects. 

Provide water conservation exhibits in public places such 
as trade shows, festivals, shopping malls, utility offices, 
and government buildings. 

4.  

12-6 (A/H 2- 15-06) 
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5 .  

6 .  

7. 

8. 

9. 

1 a. 

Provide/Sponsor water conservation speakers to local 
schools and community organizations. 

Provide water conservation articles and/or reports to local 
news media. 

Display water conservation posters and distribute literature. 

Provide landscape irrigation audits and irrigation system 
operating instructions to local small businesses and 
residents. 

Establish a water audit customer assistance program which 
addresses both indoor and outdoor water use. 

Provide water conservation information to customers 
regarding landscape irrigation, including the requirements 
contained within Rule 4OC-2.042, F.A.C. 

(9 The applicant must submit a written proposal and implement a water 
conservation promoting rate structure, unless the applicant 
demonstrates that the cost of implementing such a rate structure is 
not justified because it will have little or no effect on reducing water 
use. In the event that the applicant has a water conservation 
promoting rate structure in effect, the applicant must submit a written 
assessment of whether the existing rate structure would be more 
effective in promoting water conservation if it were modified; and if 
sa, describe and implement the needed changes. Upon request, the 
District will assist the applicant by providing available demographic 
data, computer models, and literature. In evaluating whether a 
proposed rate structure promotes water conservation, the District will 
consider customer demographics, the potential for effectiveness, the 
appropriateness to the applicant’s particular circumstances, and other 
relevant factors. Those permittees required to implement a water 
conservation rate structure must provide written reminder notices to 
their customers at least twice a year of the financial incentive to 
conserve water in order that the rate structure does not lose its 
effectiveness. 

(g) When an applicant operates a reclaimed water system and requests a 
back-up water source to meet peak demands for reclaimed water, the 
applicant must submit a management plan designed to minimize the 
need for augmentation. In developing this plan, the applicant must 
consider: 

I .  creation of additional storage, 
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2. use of lower quality water sources for back-up, 

3. pressure reduction, 

4. designation of primary and secondary customers, 

5 .  financial incentives for voluntary use reductions, 

6. reclaimed water interconnects with adjacent communities, 

7 .  peak demand irrigation restrictions, 

8. providing customers with written information supporting 
the need to conservatively use reclaimed water, and 

9. any other measures identified by the District. 

The plan must include an explanation of how the above nine items 
were considered by the applicant. 

(h) When an audit andor  other available information indicates that there 
is a need for additional water conservation measures in order to 
reduce a project’s water use to a level consistent with projects of a 
similar type, or when an audit andor other information indicates that 
additional significant water conservation savings can be achieved by 
implementing additional measures, other specific measures will be 
required by the District, to the extent feasible, as a condition of the 
permit. Additional water conservation measures include those listed 
in Appendix I. 

12.2.5.2 Applicants who cannot implement all of the items listed in 12.2.5.1 must 
submit documentation demonstrating that the proposed use will otherwise 
meet the criterion in section 10.3(e). 

12.3 Commercial/Industrial-Type Uses 

12.3.1 Allocation 

The reasonable need for a requested allocation must be based upon the 
amount of water needed to perfom an industrial process in an efficient, non- 
wasteful and economic manner. If the criteria listed in section 8.0 or 9.0 are 
satisfied, the allocation will be equal to the reasonable need for water. A 
reasonable need for water is the greatest allocation which staff will 
recommend. 

12-6 (A44 2- 15-06) 
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is associated with the mining or dewatering, a water balance diagram combining these activities is preferred 
(to separate water balances for each activity). The balance may be in the form of a spreadsheet or a flow 
diagram that indicates all water sources and losses. A11 sources of water that input to the activity must be 
accounted for. Sources may include, but are not limited to: 

a. Ground water from wells, 
b. Ground water from water table dewatering or drainage, 
c. Surface water withdrawals, 
d. Collected rainfall, and 
e. Recycled or reused water. 

The uses of these water inputs are quantified, and the amount used and lost during each stage of the activity 
is calculated. All uses and losses must be listed. Uses and losses may include, but are not limited to: 

a. Water used to wash the product, 
b. Evaporation from settling/recirculation ponds, 
c. Water retained and shipped with the product (product moisture), 
d. Water used to separate or beneficiate the product, and\ 
e. Water used to transport the product (slurry). 

a. Off-site discharges, 
b. Disposalhecharge through percolation ponds, 
c. Disposal by spray irrigation, 
d. Water entrained in clay materials, and 
e. Recycling of wastewater. 

3. Other uses--determined by calculating the total withdrawal quantity minus the quantity for the uses 

The final disposal of all water then must be identified. Disposals may include, but are not limited to: 

The amount of water withdrawn should equal the sum of the system losses and disposals. 

identified above. Other uses may include lawn and landscape irrigation, outside use, air conditioning and 
cooling, fire fighting, water lost through leaks, and unaccounted uses. Other uses should generally not 
exceed 15% of total withdrawals. Applicants with other uses in excess of 15% may be required to address 
the reduction of such use through identification of specific uses or the reduction of system losses. 

CONSERVATION PLANS FOR MINING AND DEWATERING USES WITHIN THE SWUCA 

All permit applicants for ground water withdrawals within the SWUCA for mining or dewatering uses are 
required to submit a water conservation plan describing where and when water savings can be reasonably 
achieved and specifically addressing all components of use and loss in the water balance, including but not 
limited to recycling, reuse, landscaping and an implementation schedule to the District at time of application. 
Existing permittees with ground water withdrawals not previously within a Water Use Caution Area shall 
submit a conservation plan by January I ,  2003. 
1-1-03 

3.6 PUBLIC SUPPLY 

In order to accurately calculate demand, public supply Applicants must identify the demand for each of the 
uses listed in this section. Information typically required to demonstrate reasonable demand for each 
component may include the number, type, and size of service connections; past monthly pumpage records by 
use type; projected permanent and seasonal population data for the service area; data on the specific uses; 
development projections; and data specific to the forecasting models used. Demand quantities should be 
based on quantities required by end-use customers, not withdrawal quantities. The quantities must be 
expressed in average annual gallons per day for each component of demand. 

Where metering, billing, or other record-keeping methods do not provide accurate use estimates, the 
Applicant must provide the best estimates for each use type and must document the estimation method used. 

3-17 
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In  applications where a portion of the demand is derived from wholesale customers (e.& a county utility 
sells water to a municipality), the Applicant must obtain and report demand information from each wholesale 
customer. This information is required to demonstrate that the quantities applied for are supported by 
reasonable demand. Per capita use guidelines and water conservation plans apply to wholesale customers as 
well as the Applicant. 

A11 public supply Applicants must identify the demand for the following components: 

in accordance with local govemment zoning policies; 
1. Residential Use - shall be divided into single-family residential use and multi-family residential use 

2. Other metered uses - include all uses other than residential accounted for by meter; 
3. Unaccounted uses -the total water system output minus all accounted uses above. Unaccounted use 

may include unmetered use, water lost through leaks, water used to flush distribution lines, firefighting, and 
other unidentified uses. This quantity generally should not exceed 15% of total distribution quantities. 
Applicants with unaccounted use greater than 15% may be required to address the reduction of such use 
through better accounting or reduction of unmetered uses or system losses; and 

4. Treatment losses - significant treatment process losses such as reject water in desalination or 
backflush quantities associated with sand filtration systems. This component should only be calculated when 
such losses are significant. 
1-1-03 

PER CAPITA DAILY WATER USE 

Per capita daily water use is a guideline used to measure the reasonable withdrawal requests of public supply 
Applicants. Per capita water use is generally considered to be population-related withdrawals associated 
with residential, business, institutional, industrial, miscellaneous metered, and unaccounted uses. Projected 
per capita daily use is calculated by adding the quantities identified for the uses shown in the previous list, 
except for treatment losses, and then dividing by the permanent or seasonally adjusted population of the 
service area. Where the per capita daily water use rate exceeds 150 gpd the applicant must address reduction 
of the high rate jn the conservation plan. 

SWUCA REQUIREMENTS 

The following water conservation requirements designated to apply within the SWUCA shall apply to all 
public supply utilities and suppliers with Permits that are granted for an annual average daily quantity of 
100,000 gallons per day or greater, as well as wholesale customers supplied by another entity which obtain 
an annual average daily quantity of 100,000 gallons per day or greater, either indirectly or directly under 
water use permits within the SWUCA, regardless of the name(s) on the water use permit. Failure of a 
wholesale customer to comply may result in modification of the wholesale permit to add a permit condition 
limiting or reducing the wholesale customer’s quantities, or other actions by the District. 
Transferred from Chapters 7.1 and 7.2, 1-1 -07. 

PER CAPITA DAILY WATER USE WITHIN THE SWUCA 

Adjusted Gross Per Capita--Within the SWUCA permittees shall have an adjusted gross per capita daily 
water use rate no greater than 150 gallons per person per day (gpd). Permittees may deduct significant uses, 
treatment losses, and environmental mitigation. However significant uses must be reported if deducted and 
accounted for in  a water conservation plan developed by the applicanUpermittee which includes specific 
water conservation programs for each user or type of use, as described in the section “Deducted Water Uses 
Within the SWUCA”, belsw. The formula used for determining adjusted gross per capita is as follows: 

3-1 8 
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Sdurce 
Totals 

Year:T955. Quantities in MGD, Average AnnualPeak Month 
Water 1 Permitted I Projected Demad Safe Yield I Safe Yield I Permitted 

2 014 0 1 0130 40/60 I +20/+20 1 +10/+10 
9511 40 9511 40 10311 42 I +18f+12 I Of0 

Sources Quantities Balance Q Balance 
Wellfield A 30f40 30140 3 Of3 5 01-5 010 
Wellfield B 1011 5 1011 5 8/12 - 11-3 Of 0 
Reservoir A 35/45 45/55 35/45 010 - 101-1 0 

I Proposed I I I I I I 

In this example, the existing permitted sources show a deficit in safe yield by the year 1995 of 2 M G D  on an 
Average Annual basis and 8 MGD on a Peak Month basis, as well as a deficit in permitted quantities of 10 
MGD for both the Average and Peak Month. The proposed source shows a demand of 10 MGD Average 
and 30 MGD Peak Month, which, combined with the system deficit of 10 MGD average and 10 MGD Peak 
Month, results in proposed permitted quantities of 20 MGD Average and 40 MGD Peak Month. If 
permitted, this proposed source would satisfy system-wide demands as well as the safe yield deficit. 

This type of information will be used to analyze the total demands of the entire interconnected service area in 
relation to the availability of the supply sources and permitted quantities. This analysis is useful to analyze 
the needs and sources of each demand aredsupply source individually and the interrelationships among all 
users and sources. 

CONSERVATION REQUIREMENTS WITHIN THE SWUCA 

Water  Audit-All water supply permittees within the SWUCA shall implement water audit programs within 
2 years of permit issuance. Water audits which identify a greater than 12% unaccounted water shall be 
followed by appropriate remedial actions. A thorough water audit can identify what is causing unaccounted 
water and alert the utility to the possibility of significant losses in the distribution system. Unaccounted water 
can be attributed to a variety of causes, including unauthorized uses, line flushing, authorized unmetered 
uses. under-registration of meters, fire flows, and leaks. Any losses that are measured and verifiably 
documented are not considered unaccounted water. Large, complex water supply systems may conduct the 
audit in phases, with prior approval by the District. Each annual report shall state the percentage of 
unaccounted water. If any annual report reflects a greater than 12% unaccounted water, the permittee must 
complete a water audit within 90 days of submittal of the annual report. A water audit report shall be 
submitted within 90 days of completion of the water audit. The water audit report shall include a summary 
of the water audit and an implementation schedule for remedial actions to reduce the unaccounted water 
below 12%. The District shall take into account a permittee's adherence to the remedial action plan in any 
subsequent years when the permittee's annual report reflects greater than 12% unaccounted water. 
1-1-03 .- ' 

Exemptions from Water Conservation Requiremen.ts--Permittees within the SWUCA whose permitted 
annual average quantity is less than 100,000 gallons per day are exempted from the residential water use 
report, water conserving rate structure, and water audit requirements. 
1-1-03 

GOAL-BASED WATER CONSERVATION PLANS 

A public water supply utility may propose a goal-based water conservation plan that i s  tailored to its . 

individual circumstances. Progress toward goals must be measurable. If the utility provides reasonable 

3-26 
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7.0 WATER USE CAUTION AREAS 

7.1 HIGHLANDS FUDGE WATER USE CAUTION AREA 

All provisions of Section 7.1 deleted in their entirety 1-1-07. 

7.2 EASTERN TAMPA BAY WATER USE CAUTION AREA 

All provisions of Section 7.2 deleted in their entirety 1-1-07. 

7.3 NORTHERN TAMPA BAY WATER USE CAUTION ARJZA 

The Governing Board declared portions of Hillsborough, Pasco, and Pinellas Counties a Water Use 
Caution Area (WUCA) on June 28, 1989. The area designated is shown in Figure 7.3-1; the legal 
description is provided in Rule 40D-2.801(3)(c), F.A.C. As of the effective date of this rule, all existing 
water use permits within the Water Use Caution Area are modified to incorporate the applicable measures 
and conditions described below. Valid permits, legally in effect as of the effective date of this rule, are 
hereafter referred to as existing permits. Applicable permit conditions, as specified below, are 
incorporated info all existing water use permits in the Water Use Caution Area and shall be placed on new 
permits issued within the area. However, both the language and the application of any permit conditions 
listed may be modified when appropriate. 

These portions of the Basis of Review for the Northern Tampa Bay Water Use Caution Area are intended 
to supplement the other provisions ofthe Basis of Review and are not intended to supersede or replace 
them. If there is a conflict between requirements, the more stringent provision shall prevail. 

1. Public S u p ~ I y  

A wholesale public supply customer shall be required to obtain a separate permit to effect the following 
conservation requirements unless the quantity obtained by the wholesale public supply customer is less 
than 100,000 gallons per day on an annual average basis and the per capita daily water use of the 
wholesale public supply customer is less than the applicable per capita daily water use requirement 
outlined in Section 7.3 I .  1.1. 

The following water conservation requirements shall apply to all public supply utilities and suppliers with 
Permits that are granted for an annual average quantity of 100,000 gallons per day or greater, as well as 
wholesale customers supplied by another entity which obtain an annual average quantity of 100,000 
gallons per day or greater, either indirectly or directly under water use permits wi~hin the Water Use 
Caution Area, regardless of the name(s> on the water use permit. 

1.1 Per-Capita Use 

Per-capita daily water use is defined as population-related withdrawals associated with residential, 
business, institutional, industrial, miscellaneous metered, and unaccounted uses. Permittees with per- 
capita daily water use which is skewed by the demands of significant water uses can deduct these uses 
provided that these uses are separately accounted. Generally, the formula used for determining gallons 
per day per capita is as follows: total withdrawal minus significant uses, environmental mitigation, and 
treatment losses, divided by the population served (adjusted for seasonal and tourist populations, if 
appropriate). For interconnected systems, incoming transfers and wholesale purchases of water shall be 

7- 1 
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The Permittee shall adopt a water conservation oriented rate structure no later than two years from the 
date of permit issuance. The Permittee shall submit a report describing the rate structure and its estimated 
effectiveness within 60 days following adoption. 
1-1-03 

1.3 Water Audit 

All water supply utilities shall implement water audit programs by January 1, 1993. A thorough water 
audit can identify what is causing unaccounted water and alert the utility to the possibility of significant 
losses in the distribution system. Unaccounted water can be attributed to a variety of causes, including 
unauthorized uses, line flushing, authorized unmetered uses, under-registration of meters, fire flows, and 
leaks. Any losses that are measured and documented are not considered unaccounted water. 

This requirement shall be implemented by applying the following permit condition to all existing Public 
Supply permits: 

The permittee shall conduct water audits of the water supply system during each management period. 
The initial audit shall be conducted no later than January 1, 1993. Water audits which identify a greater 
than 12% unaccounted for water shall be followed by appropriate remedial actions. Audits shall be 
completed and reports documenting the results of the audit shall be submitted as an element of the report 
required in the per capita condition to the District by the following dates: January 1, 1993; January 1 ,  
1997; January 1, 2001 ; and January 1,201 1. Water audit reports shall include a schedule for remedial 
action if needed. 

Large, complex water supply systems may conduct the audit in phases, with prior approval by the 
District. A modified version shall be applied to new permits, replacing the initial audit date with a date 
two years forward from the permit issuance date. Prior to each management period, the District will 
reassess the unaccounted-for water standard of 12%. and may adjust this standard upward or downward 
through rulemaking. 

1.4 Residential Water  Use Reports 

Beginning April I ,  1993, public supply permittees shall be required to annually report residential water 
use by type of dwelling unit. Residential dwelling units shall be classified into single family, multi- 
family (two or more dwelling units), and mobile homes. Residential water use consists of the indoor and 
outdoor water uses associated with these classes of dwelling units, including irrigation uses, whether 
separately metered or not. The permittee shall document the methodology used to determine the number 
of dwelling units by type and their quantities used. Estimates of water use based upon meter size may be 
inaccurate and will not be accepted. 

This requirement shall be implemented by applying the following permit condition to all public supply 
perrni ts: 

Beginning in 1993, by April 1 of each year for the preceding fiscal year (October 1 through September 
30),  the permittee shall submit a residential water use report detailing: 

a. The number of single family dwelling units served and their total water use, 
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I 
SOURCE DEVELOPMENT 

3.1 5.2 Construction 

i may require 
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PART 3 

a. approval from the appropriate regulatory agencies of the safety features for Stability and 
spillway design, 

b. a permit from an appropriate regulatory agency for controlling stream flow or installing 
a structure on the bed of a stream or interstate waterway. 

I 3.1 5 3  Water Supply Dams 

Water supply dams shall be designed and constructed in accordance with the requirements of 
the appropriate regulatory agency. 

E 3.2 GROUNDWATER 

A groundwater source includes all water obtained from dug, drilled, bored or driven wells, and 
infiltration lines. 

3.2.1 Quantity 

1 :, 3.2.1.1 Source capacity 
1 

The total developed groundwater source capacity, unless otherwise specified by the reviewins 
authority, shall equal or exceed the design maximum day demand with the largest producing 
well out of service. 

3.2.1.2 Number of sources 

A minimum of two sources of groundwater shall be provided, unless otherwise specified by 
the reviewing authority. 

3.2.1.3 Standby power I 
a. To ensure continuous service when the primary power has been interrupted, a standby 

power supply shall be provided through 

1. connection to at least two independent public power sources, or 

2. portable or in-place auxiliary power. 

b. When automatic pre-lubrication of pump bearings is necessary, and an auxiliary power 
supply is provided, the pre-lubrication line shall be provided with a valved by-pass around 
the automatic control, or the automatic control shall be wired to the emergency power 
source. 

3.2.2 Quality 

3.2.2.1 Microbiological quality 
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PART 6 

6.2.7 Lighting 

Pump stations shall be adequately lighted throughout. All electrical work shall conform to the 
requirements of the National Electrical Code or to relevant state and/or local codes. 

6.2.8 Sanitary and other conveniences 

All pumping stations that are manned for extended periods should be provided with potable water, 
lavatory and toilet facilities. Plumbing must be so installed as to prevent contamination of a public 
water supply. Wastes shall be discharged in accordance with Part 9. 

6.3 PUMPS 

At least two pumping units shall be provided. With any pump out of service, the remaining pump or 
pumps shall be capable of providing the maximum pumping demand of the system. The pumping units 
shall 

a. have ample capacity to supply the peak demand against the required distribution system pressure 
without dangerous overloading, 

b. be driven by prime movers able to meet the maximum horsepower condition of the pumps, 

c. be provided with readily available spare parts and tools, 

d. be served by control equipment that has proper heater and overload protection for air temperature 
encountered. 

6.3.1 Suction lift 

Suction lift shall 

a. be avoided, if possible, 

b. be within allowable limits, preferably less than 15 feet. 

If suction lift is necessary, provision shall be made for priming the pumps. 

6.3.2 Priming 

Prime water must not be of lesser sanitary quality than that of the water being pumped. Means 
shall be provided to prevent either backpressure or backsiphonage backflow. When an 
air-operated ejector is used, the screened intake shall draw clean air from a point at least 10 feet 
above the ground or other source of possible contamination, unless the air is filtered by an 
apparatus approved by the reviewing authority. Vacuum priming may be used. 

6.4 BOOSTER PUMPS 

Booster pumps shall be located or controlled so that 

a. they will not produce negative pressure in their suction lines, 

b. pumps installed in the distribution system shall maintain inlet pressure as required in Section 8.2.1 
under all operating conditions. Pumps taking suction from storage tanks shall be provided 
adequate net positive suction head, 
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3.2.2 Planning and Design Criteria 

To plan and design a water distribution system effectively, criteria must be developed and 
adopted against which the adequacy of the existing and planned system can be compared. 
’Typical criteria elements include the following: 

’ Supply 
0 Storage 

Fire demands 
Distribution system analysis 
Service pressures 

3.2.2.1 Suppty. In determining the adequacy of water supply facilities. the source of 
supply must be large enough to meet various water demand conditions and be able to meet 
tu least a portion of normal demand during emergencies, such as power outages and 
disasters. At a minimum, the source of supply should be capable ofmeeting the maumum 
dny system demand. It is not advisable to rely on storage to make up any shortfall in 
rupply at maximum day demand. The fact that maximum day demand may occur several 
h y s  consecutively must be considered by the system planneddesigner. It is common for 
” i t i e s  to provide a source of supply that meets the maximum day demand, with the 
additional supply to meet peak hour demand corning from storage. Some communities 
find it more economical to develop a source of supply that not only meets maximum day 
bot also peak hour demand. 

11 is also good practice to consider standby capability in the source of supply. If the 
pyntem has been designed so the entire capacity of the supply is required to meet the 
onximum demand, any portion of the supply that is placed out of service due to 

@#idfunctlon or maintenance will result in a deficient supply. For example, a community 
bat relies primarily on groundwater for its supply should, at a minimum, be able to meet 
M maximum day demand with at least one of its largest wells out of service. 

Sforage. The principal function of storage is to provide reserve supply for ( I )  
onal equalization, (2) fire suppression reserves, and (3) emergency needs. 
erational storage is directly related to the amount of water necessary to meet peak 

mands The intent of operation4 storage is to make up the difference between the 
m u m e n ’  peak demands and the system’s available supply. It is the amount of desirable 
bred water to regulate fluctuations in demand so that extreme variations will not be 
nposed on the source of supply. With operational storage, system pressures are typically 
nproved and stabilized. The volume of operational storage required is a function of the 
bmnl demand fluctuation in a commudty and IS commonly estimated at 25 percent of 

io!al maximum day demand. 
Fire storage is typically the amount of stored water required to provide a specified 

flow for a specified duration. Both the specific fue flow and the specific time 
tion vary significantly by community. These values are normally established through 
lrxd fire marshall and are typically based on guidelines established by the Insuran- 

t Barvice Office. a nonprofit association of insurers that evaluate relative insurance risks 
L cqri”mnities. 

Emergency storage is the volume of water recommended to meet demand during 
rgency situations, such as source of supply failures, major transmssion main 
ITCS, pump failures, electrical power outages, or natural disasters. The amount of 

ency storage included with a particular water system is an owner option, typically 
on an assessment of risk and the desired degree of system dependability. In 
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assure that an adequate supply is available during critical 
periods (e.g., droughts). 

c. Peak use. A measure of peak use, such as the maxi- 
mum hourly use, maximum instantaneous use, or fue flow is 
needed to size distribution facilities (e.g., pipelines, booster 
pumps, storage) so that peak demands can be satisfied without 
overtaxing production and treatment facilities or causing 
excessive pressure losses. 

d Intermediate use. A measure of use between the aver- 
age and peak values is ordinarily used in the hydraulic design 
of treatment facilities. Many engineers design treatment 
processes to operate normally at the average daily flow rate, 
but be hydraulically capable of passing a greater flow, say the 
maximum daily flow. This occasional “overloading” or 
“ovemating” of the plant, or portions thereof (e.g., rapid sand 
filters), may be acceptable even though emuent quality is 
reduced to some extent. Altematively, the plant may be 
designed to operate without overloading at the maximum daily 
use rate. In this situation, the plant may normally operate at 
process rates lower than those used in design, or various 
treatment units may be taken off line and held in reserve until 
needed. The latter approach is fiquently used, especially with 
rapid sand filters. Another possibility is that the treatment 
plant may be designed to meet average demands by operating 
for only a portion of the day. Higher rates of demand can then 
b e  met rather easily by extending the hours of operation. This 
approach is usually uneconomical for larger cities, but can be 
very attractive for small operations. 

4-3, Storage Requirements 

a. Jntroduction. Depending upon the particular situa- 
tion, several different types of storage facilities may be needed 
to ensure that an adequate water supply is always available. 
Examples include raw water storage (e.g., surface water 
impoundment), finished water storage at the treatment plant 
(e.g., clear well and backwash tank), and distribution storage 
(e.g., ground, elevated or hydropneumatic tanks). Regardless 
of the type of facility, the basic method used to determine the 
required storage volume is essentially the same. 

b. Rmv water storage. 

( I )  General. Where a surface water supply is used, it may 
be possible to design a supply system to operate without any 
raw water storage facility dedicated specifically to water 
supply. Examples might be a small town drawing water from a 
large multipurpose impoundment, or even a large city taking 
water fiom one of the Great Lakes. However, in the general 
case, some provision must be made to catch water during 
periods of moderate to high streamflow and store it  for later 
use. The size of the storage facility required is usually 

4-2 

determined based upon consideration of hydrologic information 
such as minimum dry-weather streamflow, average streamflow 
and rainfalVmnoff patterns, and some average measure of 
water use, for example, the average daily use. The mass dia- 
gram, or Rippl, method has traditionally been used to 
determine storage requirements. This technique is amenable to 
either a simple graphical or more complex analytical approach, 
and is widely known since it is covered in many standard water 
supply and applied hydrology textbooks (Clark, Viessman, and 
Hammer 1977; Fair, Geyer, and Okun 1966a; Linaweaver, 
Geyer, and Wolff 1966; Salvato 1982; Steel and McGhee 
1979). Essentially the same method is used to size equaliza- 
tion basins used in wastewater treatment (Metcalf and Eddy 
1991). The mass diagram technique is very flexible and may 
be used in either a deterministic or probabilistic format. For 
more information the reader is directed to the references noted 
above. 

(2) Design criteria. In the eastern United States, raw 
water reservoirs are usually designed to refill every year. In 
more m’d regions, streamflow is less dependable and water 
must be stored during wet years for use during extended dry 
periods. Typical American practice over the last 50 or 
60 years has been to size raw water storage facilities to be 
adequate to compensate for any drought condition expected to 
occur more often than once in about 20 years, plus some 
additional reserve storage allocation (e.g., 25 percent). This 
rule ofthumb, combined with the implementation of use reduc- 
tion measures when reservoir storage is depleted to some 
critical level, ordinarily results in a reasonable trade-off 
between storage requirements and user inconvenience. 
However, in r m t  years many other methods have appeared in 
the water supply literature. RegardIess of the method used, it is 
important to consider the effects of evaporation, seepage, and 
siltation any time a reservoir is to be designed. 

(3)  Groundwater. When groundwater serves a.s the 
source of supply, no provision for long-term raw water storage 
is usually made. Short-term storage is, however, often useful. 
A good example is a situation where groundwater is extracted 
by a number of relatively low-yield wells (Le., low-yield water 
supply to total water demand), pumped to a central storage 
tank and then withdrawn for distribution. This technique is 
especially useful for equalizing pumping rates when water 
from some, or all, of the wells requires treatment prior to dis- 
tribution. The mass diagram approach mentioned in 41) above 
may be used to size the storage tank so long as the inflow and 
outflow rates are known. 

c. Finished wafer sloruge Distribution storage 
facilities are used to meet peak demands (including fire flows), 
allow continued service when the supply is interrupted, 
equalize system pressures, eliminate continuous pumping, and 
facilitate the use of economical pipe sizes. While it is possible 
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to size tanks using the mass diagram approach, it is more 
common to rely on various rules of thumb. Salvato (1982) 
suggests that, depending upon system size and type, 
distribution storage volume may vary fiom about one-halfthe 
avexage daily use, to the maximum daily use, to a 2- or 3-day 
supply. Even when ruleof-thumb criteria are used to size 
distribution storage facilities, it may be useful to conduct a 
-mass diagram type of analysis @(I) above) to ensure that peak 
demands can be met. Storage requirements for filter backwash 
tanks, clear wells, and other reservoirs can also be determined 
&om mass diagrams if so desired. 

4-4. Municipal Water Use 

a. Introduction. As previously mentioned (para- 
graph 4-2a), municipal water use varies widely kom city to 
city and fiom time to time for a given city. American Water 
Works Association (AWWA) (1975, 1981) and U.S. Geo- 
logical Survey (1975) present data that indicate clearly that 
U.S. water use patterns vw considerably with geographical 
location. This point is m e r  emphasized by the per capita 
water use data contained in Metcalf and Eddy (1991), Murray 
a n d  Reeves (1972), and van der Leeder (1975). 

b. Design approach. Design values for water use rates 
~ .- areusually determined as follows: 

! l - - 9  Select the design period. 

Forecast the population to be served by the end of the 
design period. 

Estimate the expected average water use rate at the 
end of the design period. 

Estimate design use rates by multiplying the average 
use rate by selected factors. 

0 Determine the required fire demand from insurance 
requirements. 

9 From the various use rates calculated above, select 
those applicable to various system components. 

A brief discussion of each step is outlined below. The same 
basic format is followed in later sections where ruml, recrea- 
tion area, military installation, and highway rest area systems 
are specifically addressed. 

(1) Design period. As a general rule, the design period 
for portions of the system that may be readily enlarged (e.g., 
well fields and treatment plants) is chosen as 10 to 25 years. 
Components that are difficult and costly to enlarge (e.g., large 
dams) may be designed for a longer period, say 25 to 50 years. 

EM 11 10-2-503 
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Prevailing interest rates are an important factor, with higher 
rates generally favoring shorter periods. The source of b d s  is 
also important. When fimding assistance is available (e.g., in 
the form of grants or subsidized loans) there is a tendency to 
overdesign. In effect, this represents extension of the design 
period. Water lines serving residential areas are usually sized 
for full development since residential requirements in 
developing areas tend to change rapidly and replacement of 
such lines is costly. 

(2) Population forecasts. Population forecasts are 
usually based on some combination of official census data; 
special studies made by various private and public interests 
(e.g., market surveys); the attitudes of local people (especially 
business and political leaders) toward expansion; and input 
from state, regional, and local planning agencies. Most states 
have developed population forecasting formulas that are 
adjustable for various regions within the given state. Because 
population forecasting has long been of interest to  sanitary 
engineers, the topic is adequately covered in most standard 
water supply and wastewater engineering texts (Clark, 
Viessma.., and Hammer 1977; Technical Manual 5-813-3; 
Fair, Geyer, and Okun 1966a; Metcalf and Eddy 1991; Steel 
and McGhec 1979). 

(3)  Average per capita use. Average per capita water 
use is usually determined fiom past experience in the local area 
or similar areas, regulatory agency requirements, or the water 
supply literature. Many studies of municipal water use have 
been reported and an overall average of about 450 to 800 liters 
per capita per day (Wcd) (100 to 175 gallons per capita per 
day (gpcd)) seems to be applicable for the United States. 
Publications prepared by the AWWA, U.S. Geological Survey 
and others (Metcalf and Eddy (1991), Murray and Reeves 
(1972), and van der Leeder (1975)) indicate an estimated 
national average of 755 L/cd (1 66 gpcd) for 1975. However, 
the reported range of values (less than 227 L/cd (50 gpcd) to 
more than 2273 L/cd (500 gpcd)) is so wide that specific 
knowledge about the area to be served should take precedence 
over national, or even regional, averages. A substantial 
improvement in water use forecasting can be realized by 
disaggregating municipal water use as described below. 

(4) Disaggregated use. Municipal water use can be dis- 
aggregated (if sufficient data are available) and allocated to 
various water use sectors. An example scheme is shown in 
Table 4-1. Many other arrangements could, of course, be used. 
Typical allocations expressed as percentages of the average 
daily use are shown in Table 4-2 Disaggregation generally 
improves forecasting accuracy since the effects of such factors 
as  climate (i.e,, need for irrigation), commercial activity, 
industrial development, and water conservation programs can 
be readily considered. Residential water use can be further 

4-3 



MATRIX 



EXHIBIT-RPR-8 (Page 1 of 5 )  

25-30.4325 Water Treatment and Storage Used and Useful Calculations 

Proposed Rule 
~ 

( 1) Definitions. 
(a) A water treatment system 
includes all facilities, such as wells 
and treatment facilities, excluding 
storage, necessary to produce, treat, 
and deliver potable water to a 
transmission and distribution 
system. 
/b) Storage facilities include ground 
or elevated storage tanks and high 
service uumps. 
[c) Peak demand for a water 
treatment system includes the 
utilitv’s maximum hour or day 
demand, excluding excessive 
unaccounted for water. plus a 
growth allowance based on the 
requirements of Rule 25-30.431, 
Florida Administrative Code. and, 
where fire flow is provided, a 
minimum of either the fire flow 
required by the local governmental 
authority or 2 hours at 500 gallons 
per minute. 
[d) Peak demand for storage 
includes the utility’s maximum day 
demand. excluding excessive 
maccounted for water. plus a 
growth allowance based on the 
Pequirements of Rule 25-30.43 1, 
Florida Administrative Code. and, 
#here provided. a minimum of 
:ither the fire flow required by the 
oca1 governmental authority or 2 
lours at 500 gallons per minute. 
e) Excessive unaccounted for water 
EUW) is finished potable water 
xoduced in excess of 110 uercent of 
he accounted for usage, including 
water sold; other water used, such as 

Comments 
No change recommended 

No change recommended 

No change recommended 

No change recommended 

May reword for clarification 
purposes. 

Alternative Rule 
(1) Definitions. 
(a) A water treatment system 
includes all facilities. such as wells 
and treatment facilities, excluding 
storage, necessary to produce, treat, 
and deliver uotable water to a 
transmission and distribution 
system. 
[b) Storage facilities include ground 
or elevated storage tanks and high 
service pumps. 
IC) Peak demand for a water 
treatment system includes the 
utility’s maximum hour or day 
demand, excluding excessive 
unaccounted for water, plus a 
growth allowance based on the 
requirements of Rule 25-30.431, 
Florida Administrative Code. and, 
where fire flow is provided. a 
minimum of either the fire flow 
required by the local governmental 
authority or 2 hours at 500 gallons 
per minute. 
(d) Peak demand for storage 
includes the utility’s maximum day 
demand, excluding excessive 
unaccounted for water. plus a 
growth allowance based on the 
requirements of Rule 25-30.431, 
Florida Administrative Code. and, 
where urovided, a minimum of 
either the fire flow required by the 
local governmental authority or 2 
hours at 500 gallons per minute. 
/e) Excessive unaccounted for water 
(EUW) is unaccounted for water in 

excess of 10 uercent of the amount 
produced. 
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for flushing or fire fighting; and 
water lost through line breaks. 

~ ~~ 

12) The Commission’s used and 
useful evaluation of water treatment 
system and storage facilities shall 
include a determination as to the 
prudence of the investment and 
consideration of economies of scale. 

(3) Separate used and usefbl 
calculations shall be made for the 
water treatment system and storage 
facilities. However, if the utility 
believes an alternative calculation is 
appropriate, such calculation may 
also be provided, along with 
supporting documentation. 

:4) A water treatment system is 
:onsidered 100 percent used and 
iseful if: 
‘a) The system is the minimum size 
iecessarv to adequately serve 
;xisting customers ,plus an 
illowance for growth and fire flow; 

x 
b) The service territory the system 
s designed to serve is mature or 
milt out and there is no potential for 
:xpansion of the service territory: or 
c) The system is served by a single 
Neil. 
5) The used and useful calculation 
) f a  water treatment system is made 
)y dividing the peak demand by the 

Add “and other relevant factors such 
as whether flows have decreased due 
to conservation or a reduction in the 
number of customers.” 

Change “However, if the utility 
believes an alternative calculation is 
appropriate, such calculation” to 
“An alternative calculation” 
Add “and justification, including but 
not limited to service area 
restrictions, factors involving 
treatment capacity, well drawdown 
limitations, and changes in flow due 
to conservation or a reduction in 
number of customers.” 

No change recommended 

No change recommended 

( 2 )  The Commission’s used and 
useful evaluation of water treatment 
system and storage facilities shall 
include a determination as to the 
prudence of the investment and 
consideration of economies of scale 
and other relevant factors, such as 
whether flows have decreased due to 
conservation or a reduction in the 
number of customers. 
(3) Separate used and useful 
calculations shall be made for the 
water treatment system and storage 
facilities. An alternative calculation 
may also be provided, along with 
supporting documentation and 
justification, including but not 
limited to service area restrictions, 
factors involving treatment capacity, 
well drawdown limitations. and 
changes in flow due to conservation 
or a reduction in number of 
customers. 

(4) A water treatment system is 
considered 100 percent used and 
useful if: 
(a) The system is the minimum size 
necessary to adequately serve 
existing customers plus an 
allowance for growth and fire flow; 
or 
(b) The service territory the system 
is designed to serve is mature or 
built out and there is no potential for 
expansion of the service territory; or 

[c) The system is served by a single 
well. 

- 

IS) The used and useful calculation 
of a water treatment system is made 
by dividing the peak demand by the 
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firm reliable capacity of the water 
treatment system. 

(6) The firm reliable capacity of a 
water treatment system is equivalent 
to the pumping capacity of the wells, 
excluding the largest well for those 
svstems with more than one well! 
However. if the pumping capacity is 
restricted by a limiting factor such as 
the treatment capacity or draw down 
limitations, then the firm reliable 
capacity is the capacity of the 
limiting component or restriction of 
the water treatment system. In a 
system with multiple wells. if a 
utility believes there is justification 
to consider more than one well out 
of service in determining firm 
reliable capacity, such circumstance 
will be considered. The utility must 
provide support for its position, in 
addition to the analysis excluding 
only the largest well. 
[a) Firm reliable capacity is 
zxpressed in gallons per minute for 
systems with no storage capacity. 
[b) Firm reliable capacity is 
zxpressed in gallons per day, based 
3n 12 hours of pumping, for systems 
with storage capacity. 
‘7) Peak demand is based on a peak 
lour for a water treatment system 
with no storage capacity aiid a peak 
jay for a water treatment system 
with storage capacit\i, 

a) Peak hour demand. expressed in 
zallons per minute, shall be 
:alculated as follows: 
I. The single maximum day (SMD) 
n the test year unless there is an 
inusual occurrence on that day, such 
IS a fire or line break, less excessive 
inaccounted for water, divided by 

Delete after first sentence and move 
substance to (3) 

No change recommended 

No change recommended 

‘irm reliable capacity of the water 
reatment system. 

‘6) The firm reliable capacity of a 
water treatment system is equivalent 
:o the pumping capacity of the wells, 
:xcluding the largest well for those 
systems with more than one well. 

(a) Firm reliable capacity is 
expressed in gallons per minute for 
systems with no storage capacity. 
(b) Firm reliable capacity is 
expressed in gallons per day, based 
on 12 hours of pumping. for systems 
with storage capacity. 
(7) Peak demand is based on a peak 
hour for a water treatment svstem 
with no storage capacity and a peak 
day for a water treatment system 
with storage capacity. 

(a) Peak hour demand, expressed in 
gallons per minute, shall be 
calculated as follows: 
1. The single maximum dav (SMD) 
in the test year unless there is an 
unusual occurrence on that day, such 
as a fire or line break, less excessive 
unaccounted for water, divided by 
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1440 minutes in a day, times 2 
[((SMD-EUW)/l.440) x 21, or 
2. The average of the 5 hiehest days 
JAFD) within a 30-day ueriod in the 
test year. excluding any day with an 
unusual occurrence, less excessive 
unaccounted for water, divided by 
1440 minutes in a day, times 2 
[((AFD-EUW)/1,440) x 21. or 
3. If the actual maximum day flow 
data is not available, 1.1 eallons per 
minute per equivalent residential 
connection (1.1 x ERC). 

[b) Peak day demand, exuressed in 
eallons per day, shall be calculated 
1s follows: 
1. The single maximum day in the 
:est year, if there is no unusual 
iccurrence on that day, such as a fire 
)r line break, less excessive 
inaccounted for water (SMD- 
3UW). or 
2 .  The average of the 5 highest days 
within a 30-day ueriod in the test 
{ear. excluding any day with an 
inusual occurrence, less excessive 
inaccounted for water (AFD-EUW), 

,r 
1. If the actual maximum day flow 
lata is not available, 787.5 gallons 
)er day per equivalent residential 
onnection (787.5 x ERC). 
8) The used and useful calculation 
if storage is made by dividing the 
leak demand by the usable storage 
If the storage tank. Usable storage 
apacity less than or equal to the 
Neak day demand shall be 
onsidered 100 uercent used and 
seful. A hydropneumatic tank is 
ot considered usable storage. 
3) Usable storage determination 

No change recommended 

Vo change recommended 

1440 minutes in a day, times 2 
[((SMD-EUW)/l.440) x 21, or 
2. The average of the 5 highest days 
JAFD) within a maximum month in 
the test year. excluding any day with 
an unusual occurrence, less 
excessive unaccounted for water, 
divided by 1440 minutes in a day. 
times 2 T((AFD-EUW)/1,440) x 21, 
or 
3. If the actual maximum day flow 
data is not available, 1.1 gallons per 
minute uer equivalent residential 
connection (1.1 x ERC). 

[b) Peak day demand, exuressed in 
gallons uer day, shall be calculated 
as follows: 
1. The single maximum day in the 
test year, if there is no unusual 
occurrence on that day, such as a fire 
or line break, less excessive 
unaccounted for water (SMD- 
EUW), or 
2. The average of the 5 highest days 
within a maximum month in the test 
year, excluding any day with an 
unusual occurrence. less excessive 
unaccounted for water (AFD-EUW), 
- or 
3. If the actual maximum day flow 
data is not available, 787.5 gallons 
per day per equivalent residential 
connection (787.5 x ERC). 

(8) The used and useful calculation 
of storage is made bv dividing the 
peak demand by the usable storage 
of the storage tank. Usable storage 
capacity less than or equal to the 
peak day demand shall be 
considered 100 uercent used and 
useful. A hydropneumatic tank is 
not considered usable storage. 
(9 )  Usable storage determination 

- 
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shall be as follows: 
(a1 An elevated storage tank shall be 
considered 100 percent usable. 

[b) A ground storage tank shall be 
considered 90 percent usable if the 
bottom of the tank is below the 
centerline of the pumping unit. 
(C) A ground storage tank 
constructed with a bottom drain shall 
be considered 100 percent usable, 
unless there is a limiting factor, in 
which case the limiting factor will 
be taken into consideration. 
(10) To determine whether an 
adiustment to plant and operating 
zxpenses for excessive unaccounted 
for water will be included in the 
Jsed and useful calculation, the 
Zommission will consider all 
eelevant factors. including whether 
.he reason for excessive 
inaccounted for water during the 
est period has been identified, 
whether a solution to correct the 
xoblem has been implemented, or 
whether a proposed solution is 
:conomically feasible. 

~ ~ ~~ 

11) In its used and useful 
:valuation. the Commission will 
:onsider other relevant factors, such 
IS whether flows have decreased due 
o conservation or a reduction in the 
lumber of customers. 

No change recommended 

3elete and move substance to (2) 

shall be as follows: 
(a) An elevated storage tank shall be 
considered 100 percent usable. 

/b) A ground storage tank shall be 
considered 90 percent usable if the 
bottom of the tank is below the 
centerline of the pumping unit. 
I C )  A ground storage tank 
constructed with a bottom drain shall 
be considered 100 percent usable, 
unless there is a limiting factor, in 
which case the limiting factor will 
be taken into consideration. 
(10) To determine whether an 
~ 

expenses for excessive unaccounted 
for water will be included in the 
used and useful calculation. the 
Commission will consider all 
relevant factors, including whether 
the reason for excessive 
unaccounted for water during the 
test period has been identified, 
whether a solution to correct the 
problem has been implemented. or 
whether a proposed solution is 
economicallv feasible. 
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25-30.4325 Water Treatment and Storage Used and Useful Calculations 

Proposed Rule 
( 1 ) Definitions. 
(a) A water treatment system 
includes all facilities, such as wells 
and treatment facilities, excluding 
storage, necessary to produce, treat, 
and deliver uotable water to a 
transmission and distribution 
system. 
(b) Storage facilities include ground 
or elevated storage tanks and high 
service pumps. 
(c) Peak demand for a water 
treatment system includes the 
utility’s maximum hour or day 
demand, excluding excessive 
unaccounted for water, plus a 
Crowth allowance based on the 
requirements of Rule 25-30.43 1, 

Florida Administrative Code, and, 
where fire flow is provided, a 
minimum of either the fire flow 
required by the local governmental 
iuthority or 2 hours at 500 gallons 
3er minute. 
d) Peak demand for storage 
ncludes the utility’s maximum day 
jemand. excluding excessive 
inaccounted for water, plus a 
yowth allowance based on the 
.equirements of Rule 25-30.43 1 I 

Zlorida Administrative Code, and, 
diere provided, a minimum of 
:ither the fire flow required bv the 
oca1 .governmental authority or 2 
lours at 500 gallons uer minute. 
e) Excessive unaccounted for water 
EUW) is finished potable water 
Iroduced in excess of 1 10 percent of 
he accounted for usage, including 
vater sold; other water used, such as 

Comments 
No change recommended 

No change recommended 

No change recommended 

No change recommended 

May reword for clarification 
3urposes. 

Alternative Rule 
( 1) Definitions. 
(a) A water treatment system 
includes all facilities, such as wells 
and treatment facilities. excluding 
storage, necessary to produce, treat, 
and deliver uotable water to a 
transmission and distribution 
system. 
(b) Storage facilities include ground 
or elevated storage tanks and high 
service pumps. 
(c) Peak demand for a water 
treatment system includes the 
utility’s maximum hour or day 
demand, excluding excessive 
unaccounted for water, plus a 
growth allowance based on the 
requirements of Rule 25-30.43 1, 
Florida Administrative Code, and, 
where fire flow is provided. a 
minimum of either the fire flow 
required by the local governmental 
authority or 2 hours at 500 gallons 
per minute. 
id) Peak demand for storage 
includes the utility’s maximum day 
demand, excluding excessive 
unaccounted for water. plus a 
growth allowance based on the 
requirements of Rule 25-30.43 1, 

Florida Administrative Code, and, 
where provided, a minimum of 
either the fire flow required by the 
local governmental authority or 2 
hours at 500 gallons per minute. 
(e) Excessive unaccounted for water 
(EUW) is unaccounted for water in  

excess of 10 percent of the amount 
produced. 
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for flushing or fire fighting; and 
water lost through line breaks. 
(2) The Commission’s used and 
useful evaluation of water treatmeni 
system and storage facilities shall 
include a determination as to the 
prudence of the investment and 
consideration of economies of scale. 

(3) Separate used and useful 
calculations shall be made for the 
water treatment system and storage 
facilities. However, if the utility 
believes an alternative calculation is 
appropriate, such calculation may 
also be provided, along with 
supporting documentation. 

L4) A water treatment system is 
considered 100 percent used and 
useful if: 
(a) The system is the minimum size 
necessary to adequately serve 
Existin! customers plus an 
illowance for growth and fire flow; 

3r 
:b) The service territory the system 
IS designed to serve is mature or 
milt out and there is no potential for 
:xpansion of the service territory; or 
c) The system IS served by a single 
&. 
5 )  The used and iiseful calculation 
i f  a water treatment system is made 
)y dividing the peak demand by the 

Add “and other relevant factors such 
as whether flows have decreased due 
to conservation or a reduction in the 
number of customers.” 

Change “However, if the utility 
believes an alternative calculation is 
appropriate, such calculation” to 
“An alternative calculation” 
Add “and justification, including but 
not limited to service area 
restrictions, factors involving 
treatment capacity, well drawdown 
limitations, and changes in flow due 
to conservation or a reduction in 
number of customers.” 

Vo change recommended 

\Jo change recommended 

(2) The Commission’s used and 
useful evaluation of water treatment 
system and storage facilities shall 
include a determination as to the 
prudence of the investment and 
consideration of economies of scale 
and other relevant factors, such as 
whether flows have decreased due to 
conservation or a reduction in the 
number of customers. 
(3) Separate used and useful 
calculations shall be made for the 
water treatment system and storage 
facilities. An alternative calculation 
may also be provided, along with 
supporting documentation and 
justification, including but not 
linited to service area restrictions, 
factors involving treatment capacity, 
well drawdown limitations. and 
changes in flow due to conservation 
or a reduction in number of 
customers. 

(4) A water treatment system is 
considered 100 percent used and 
useful if  

(a) The system is the minimum size 
necessary to adequately serve 
existing customers plus an 
allowance for growth and fire flow; 
or 

(b) The service territory the system 
is designed to serve is mature or 
built out and there is no potential for 
expansion of the service territory; or 

(c) The system is served by a single 
well. 
(5) The used and useful calculation 
of a water treatment system is made 
by dividing the peak demand by the 

- 
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firm reliable capacity of the water 
treatment system. 

(6) The firm reliable capacity of a 
water treatment system is equivalent 
to the pumping capacity of the wells, 
excluding the largest well for those 
systems with more than one well. 
However, if the pumping capacity is 
restricted by a linlitine factor such as 
the treatment capacity or draw down 
limitations, then the firm reliable 
capacity is the capacity of the 
limiting component or restriction of 
the water treatment system. In a 
system with multiple wells, if a 
utility believes there is iustification 
to consider more than one well out 
of service in determining firm 
reliable capacity. such circumstance 
will be considered. The utility must 
provide support for its position, in 
addition to the analysis excluding 
only the largest well. 
la) Firm reliable capacity is 
expressed in gallons per minute for 
systems with no storage capacity. 
[b) Firm reliable capacity is 
expressed in eallons per day, based 
on 12 hours of pumping, for svstems 
with storage capacity. 
~~~~ 

(7) Peak demand is based on a peak 
hour for a water treatment system 
with no storajie capacity and a peak 
day for a water treatment system 
with storage capacity. 
(a) Peak hour demand, expressed in 
sallons per minute. shall be 
:alculated as follows: 
1. The sin.gle maximum day (SMD) 
in the test year unless there is an 
.inusual occurrence on that day, such 
1s a fire or line break, less excessive 
maccounted for water, divided by 

Delete after first sentence and move 
substance to (3) 

No change recommended 

Vo change recommended 

Vo change recommended 

firm reliable capacity of the water 
treatment system. 

(6) The firm reliable capacity of a 
water treatment system is equivalent 
to the pumping capacity of the wells, 
excluding the largest well for those 
systems with more than one well. 

(a)  Firm reliable capacity is 
expressed in gallons per minute for 
systems with no storage capacity. 
(b) Firm reliable capacity is 
expressed in gallons per day, based 
on 12 hours of pumping, for svstems 
with storage capacity. 

(7) Peak demand is based on a peak 
hour for a water treatment system 
with no storage capacity and a peak 
day for a water treatment system 
with storage capacity. 

[a) Peak hour demand, expressed in 
gallons per minute. shall be 
calculated as follows: 
1. The single maximum day (SMD) 
in the test year unless there is an 
unusual occurrence on that day, such 
as a fire or line break, less excessive 
unaccounted for water, divided by 



, 
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1440 minutes in a dav, times 2 
I((SMD-EUW)/1.440) x 21, or 
2. The average of the 5 highest davs 
(AFD) within a 30-dav period in the 
test year, excluding anv dav with an 
unusual occurrence, less excessive 
unaccounted for water, divided bv 
1440 minutes in a dav, times 2 
I((AFD-EUW)/1,440) x 21, or 
3. If the actual maximum dav flow 
data is not available, 1.1 gallons per 
minute per ecluivalent residential 
connection (1.1 x ERC). 

(b) Peak dav demand, expressed in 
gallons per dav, shall be calculated 
as follows: 
1. The single maximum day in the 
test vear, if there is no unusual 
occurrence on that dav, such as a fire 
or line break, less excessive 
unaccounted for water (SMD- 
EUW), or 
2. The average of the 5 highest davs 
within a 30-day period in the test 
year. excluding any day with an 
unusual occurrence, less excessive 
unaccounted for water (AFD-EUW), 
or 
3. If the actual maximum day flow 
data is not available, 787.5 .gallons 
per day per equivalent residential 
connection (787.5 x ERC). 

(8) The used and useful calculation 
of storage is made bv dividing the 
peak demand bv the usable storage 
of the storage tank. Usable storage 
capacity less than or equal to the 
peak dav demand shall be 
considered 100 percent used and 
useful. A hvdrouneuniatic tank is 
not considered usable storwe. 

- 

[9) Usable stora.ge determination 
shall be as f0110w~: 

No change recommended 

No change recommended 

\lo change recommended 

1440 minutes in a dav, times 2 
I((SMD-EUW)/1,440) x 21, or 
2 .  The average of the 5 highest davs 
(AFD) within a 30-dav period in the 
test year. excluding any dav with an 
unusual occurrence, less excessive 
unaccounted for water, divided by 
1440 minutes in a dav, times 2 
I((AFD-EUWY1,440) x 21. or 
3. If the actual maximum dav flow 
data is not available, 1.1 gallons per 
minute per equivalent residential 
connection ( 1.1 x ERC). 

(b) Peak dav demand, expressed in 
gallons per dav, shall be calculated 
as follows: 
1. The single maximum dav in the 
test year, if there is no unusual 
occurrence on that dav, such as a fire 
or line break, less excessive 
unaccounted for water (SMD- 
EUW), or 
2 .  The average of the 5 highest davs 
within a 30-dav period in the test 
vear, excluding any dav with an 
unusual occurrence, less excessive 
unaccounted for water (AFD-EUW), 
or 
3. If the actual maximum dav flow 
data is not available, 787.5 gallons 
per dav per equivalent residential 
connection (787.5 x ERC). 

(8) The used and useful calculation 
of storage is made by dividing the 
peak demand bv the usable storage 
of the storage tank. Usable storage 
capacitv less than or equal to the 
peak dav demand shall be 
considered 100 uercent used and 
useful. A hvdropneuniatic tank is 
not considered usable storage. 

- 

/9) Usable stora:e determination 
shall be as follows: 



REVISED EXHIBIT-RPR-8 (Page 5 of 5 )  

(a) An elevated storage tank shall be 
considered 100 percent usable. 
(b) A ground storage tank shall be 
considered 90 percent usable if the 
bottom of the tank is below the 
centerline of the pumping unit. 
(c) A ground storage tank 
constructed with a bottom drain shall 
be considered 100 percent usable, 
unless there is a limiting factor, in 
which case the limiting factor will 
be taken into consideration. 
(10) To determine whether an 
adjustment to plant and operatin? 
expenses for excessive unaccounted 
for water will be included in the 
used and useful calculation, the 
Commission will consider all 
relevant factors, including whether 
the reason for excessive 
unaccounted for water durinp the 
test period has been identified, 
whether a solution to correct the 
problem has been implemented, or 
whether a proposed solution is 
xonomically feasible. 
:1 1) In its used and useful 
:valuation, the Commission will 
:onsider other relevant factors, such 
1s whether flows have decreased due 
:o conservation or a reduction in the 
lumber of customers. 

No change recommended 

Delete and move substance to (2) 

(a) An elevated storage tank shall be 
considered 100 percent usable. 
(b) A ground storage tank shall be 
considered 90 percent usable if the 
bottom of the tank is below the 
centerline of the pumping unit. 
(c) A ground storage tank 
constructed with a bottom drain shall 
be considered 100 percent usable, 
unless there is a limiting factor, in 
which case the limiting factor will 
be taken into consideration. 
(10) To determine whether an 
adjustment to plant and operating 
expenses for excessive unaccounted 
for water will be included in the 
used and useful calculation, the 
Commission will consider all 
relevant factors. including whether 
the reason for excessive 
unaccounted for water during the 
test period has been identified, 
whether a solution to correct the 
problem has been implemented, or 
whether a proposed solution is 
economically feasible. 
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Foreword 
l h e  preporatwn of training manuals for wafer utility personnel was 

ander(aken by the AWWA Cornmittec on Education in tryjag to ascertain 
the satus of in-xrvice training in the indusiv and to i m p v e  (Itr quality 
ui that training. I n  May 1953 at the Grand Rapids Conventmn, the com- 
miner reported its findings mncemil1g the quality of “short COUCMS” as 

provijed in the V ~ O U S  states at that tiule. That survey cotered SWR- 
sorsh.p, financing, personal expenses, cuucse frequency, course length, 
attcnbcr, education requirements, examinations, and wrst content. 

T w o  ,=ommendations of the committee were that short with highcr 
educa-ional prerequisites shoutd be developed ior water works persannel, 
placirq more emphasis on in 5emce training, and that codu-enccs lor man- 
agemnt should be developed. 

In following its own recommdations, the committee prepared oiitIincs 
of thecontent of six short courses to cover the water works field. Thcse 
outlincs, published in the October I955 issue of WGw Wdw, have since 
beu: 19ed by several “short-course” schools to improve conht. To 
achiw: the greatest benefit from the outlines, Iiowever, the committee bc- 
limed that manuals shouId be prrpard from them. Tbe m a n u a l s  could 
then be ustd as W s  or could be studied independentfg by tht ambitiuus 
water works man. After receiving committee approval, the plan was 
approwd by the A W W A  Board of Directors in St. Louis in May 1956. 
Since hat time, s k  g r ~ l p s  of members, carehruy selectmi for their special 
knowfelgc, were invited to prepare the originaI drafts of the mancmls. 
More than 80 members partiapetcd in thrs projccl. 

Thk manual, one of a series of four to be prepared from the origioal 
six outin-, iocludes me or more chapters by each of the following authors : 

Thc AWVA and the Comniiifer on F~LICZM~OTI gratefully acknowledge 
the contribution of each of these mea. Their only compensation :will be 
the sitidaction dtrivcd C T O ~  the I;iiou!edge that their cRorts are mntrib- 
~ t i n g  to the a d v a n c m t  oi  the \ \atci  \\arks inilustr). 

Table of Contents 

:KAL.TT* rAcb 
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3 Utility Responsibility.. .................................. ( 9  : 
4 Fire Pmtect ion. .  ....................................... 2.5 
5 civ i l  Deftose Participation.. ............................. 37 
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12 Accounting ............................................. 93 
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14 Enginwing.. ........ .+-. ............................... 117 
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27 Insurance. ............................................. 136 
18 Pusooncl .............................................. 144 
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20 Safety Program ........................................ 156  
21 Public Relations ........................................ 163 
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oatsile Ihc caqratc h i t s  ol thc mumciplity. Some ~ourts have held 
that a munkipahy opcrahg a water works has a right lo base its charge- 
upon rcasonablc classifications drteiniined u p  such factom as the rosl 
of service, the p m  for which the service or product is received. the 
q m t i t y  mid, the different ckaracter ot &he scrvioes Imishcd, Ihc 
time of their use, or any other m i t e r  wtich presents z substantial differ- 
trim. TIw cuurts generally mrtdemn only arbitrary, capricious, or un- 
reawnelik discriminath. 

Fluoridatbn has often involved coosidcrable litigation. 
TU date, all court tests b v e  indicated that the practicr is legal. But more 
to the pod,  water utili& that ha*re lolloud the  AWWA policy of kaviag 
the decision concerning the adoption 01 the p d a  to the hralth and public 
anthonk hare been abk to a w i d  the litigation. 

~ ~ o ~ h r r c a w t  oj r&e. Rmpcrrsbility b proGde water KKmally 
end5 when payments lor the water are in arrears for an unrearmabk 
ftngth of time. This right IO cut off water rervice ta the p m i s  in- 
~ l v d  has recently bcen extenckd to m c r  the nonpeymatt of sewerage 
S C ~ C C  charges whm the water utility has t h e  nsponsibility to mllect that 
charge. G e d l y ,  however, u~ili~ies canmt force payment by cutting oll 
service to oiber premises of an owner in arrears. 

These poiuts have merely been examples or the mamu in which thz 
responsibility d a utility creates problems for management which must be 
fa- and provided for. AI1 the way from the murce of su~ply  to the 
customer's tap, u a k  utility facilities and opehatioos impinge upan thc 
public h d t h  and w p a l t k d  where thc public is inwhred, there ii thc 
responsibility of a public utility. 

Fluoridatdon. 

QUESTIONS 

1. N%at is Le pimary ~ 9 p n ~ i b i I h y  d a water diiity? 
2. Though what mcan.s is the water diLy's discharge of its mpomibilitics 

1- What am some of the m- causes c t ~  bwnritj agaiapt n t r  utilities ? 
4. What are some of h e  means utifiililics a o  bbc to protctt thcmdvu 

5. W b t  arr yoar aritility'3 cpks on shulds? How nre lhey c x c r c i d ?  
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Fire Protection 
water supply systems generally provide water lor tirr protec- 

phmy ooe of proriding water for potable us, the fire protection quire-  
meats have a very impartant influeme on design and operation of most 
systems- Fire pro1ech furnished by water utililies MIS into hv~r broad 
d a s i h t i o n s :  public protartjoa, a d b l e  dirertfy from hydrants supplied 
by the plnblic distribution system ; and private protection, provided through 
6re sen-ice conncdons to sprinkler, mdpipc, or other special atkigukh- 
ing spttans or to FT~WP. yard distribution systems supplying hydnnfs 

Pubfic Pxe Protection 

The schedule is  used to dctermipc 1he relatiw clasificaliom of municipalti- The schedule is  used to dctermk-ihe relatiw clasificaliom of municipalti- 

protection in which !he muniriplity tails to m-xt the standarb cstabbaCd 
io the schedak. The total nu" 01 dchdency paints assigndeslablishes 
the cl+u The number of points is 5.000. and there are I D  
po&ibfe classes, each dms covering a range of so0 points--ror instance, 
a municipality with 1,360 pobh is Third Class, orx with 2,760 pints, 
Stctb Cbs.  Sewn tnajor p k  of muoicipal hie protedion are am- 
s i d e d  io the schedule. and the  S,OCO pint. are divided among thtn as 
h w n  in Table 41. 

The J , X O  pointJ assigned tn water supply represent 34 per cent OC the 
total, icdicating the i~i~plrtancc of water supply in relation to the o v e n l l  
he protection of a inudaplity. There are tcn pasible c h u e s  for macer 
supply, each c k  covering a raogc of 170 pin-for example, a water 
supply with 250 points IS Second Clas and one with I .IO0 p i n t s  Sewmth 

* a 3 s  
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psi. For siraller municipalities requiring not tmre tho 2.500 gpa and 
having not more than 10 buildings e x c c c ~  three stwies in height, 60 
psi is needed. In sparsely built residential areas or small villagt business 
districts with buildiegs of small mea and riot kghcr than two stories. 50 
psi is required. 

Io the grading of municipal water supplies under thc NBFC' xhcduk. 
redual preist?i-c i s  based on delivery l o  fire dcpartmmt pumpers thraugh- 
out. 

A d w c y  of Spoplp Works 

TO bc considered adquatc under the &de, a systm s h o u l d  be 

-mum daiiai owsumptiion rate ol e mgd. Table 2 gives e rquired fim - flow o i  6,000 gpm or= mgd- br-a-citydJ@is-&s, SO that the, system 
nwld be required to deliver. 8.50 + 8.64 = 17.14 Thi, rate must 

m* intakes, suction lines, 
y lines, &DUM, in mnnectjon 

be wpbk-of delivering the 
ired fire flow. As no two 

ethods employed to meet 
rall techniques generally 

the total rcquircmcnts. This 
h e  city uxd for illustration. 

of suppl&g &64 mgd for IO hr. 
10 
24 

The storage rquircd wodd be: 

8.64 x - z 3-60 mil gal 

As storage Buctuafes, the actual storage capacity installed should be grcakr 
b?. ar? am0ur.t sufficient to i>rovidr 3 h(!  nil Ral as the n d  minimum 
storage. 

3. Pmvide supplj \\arks capacity in excess of the maximrun daily 
rwsuiuption rate with storage 011 the diStr\butiotl s v s t m  capable of ~ ~ p p l y -  

29 

ing, for the spcdficd durdinn, the diffcnooe betwen the tom required 
rate and the capacity of the stipply works. In the illustration, if a capacity 
of 12.50 I& were providcd for the supply works, the required n o d  mioi- 
mum storage would be 

F I R E  PROTBCTlOl  

(17.12 - 12.50) X - IO = 1.93milgal. 
24 

Bellubllity of sa&& Warh 

To comply with NBFL standards, the supply works should bc able b 
meet thc rcquircmcnts not only under norm1 conditions but also under 

pply. consideration is 
given to such factors a : j; p h y s i d  
condition of intakes; danger h m  floods. forest f i r e s -  icc 

c E 
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:. If another 5-mgd unit' 
were provided, 10 mgd woulb beavaihbie kiih the two largcst units out, 
and the nom1 minimum storagc required on the distribution s y s h  
would be 

(17.12 - IO) X 2 = 2.96 milgal. 

IC another 7-mgd unit were added instead of a 5-mgd one, the n o m 1  
minimum storage required would be reduced to 

(17.12 - 12) x- 10 = 2.13mifgal. 
2 1  

The beatmenl works are required to bc of suffiidcnt capacity so that, 
with one filter or other trearanent unit out of service, the system ran de- 
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l i v e r  the i iwinum daily consumption rate plus the fire flow. w d s  
bsed on tqxraf i ig  rawrds may be considered io meeting these require- 
ments. Storage in clear wells at the p h t  and on the distribution system 
not only improves the reliability of the planr but also cnabks lkc p h t  to 
be operated at more uniform rates. 

SuppIy lines, indudiop; those in and around pumping stations and treat- 
ment works and those which extend into the distribution system as prin- 
cipal arteries. should be so arranged and valved that a break will not preveat 
the sjslcm from delivering the fire flow for the specified nunher of hours 
during a period of 5 days with consumption at the maximum daily rate. 
The locations at which a break would have the most serious effect are 
usually in pump suction or discharge headers. A skcple arrangement of 
m i o n  and discharge piping ICK lour pumps is  shown in Fig- 4-1. A 

Fin. 4-L b p k  Auulgsment 01 B a b n  and DbEkuga Plpin( for PO” Pam- 

study of this figure will indicate rhat not more than mc pump can be put 
wt ol s& by a single break. 

As far as supply works piping is concerned, N B m  standards requirr 
that valves bc installed in such a way that the r q d r  of any valve will wt 
interrupt or seriously reduce the supply. In the errao-t shown in 
Fig. 4-1  the repair of any v a l e  wdl not put m r c  than two pimp4 out of 
service. An arrangement of this typc, with a valve k t w e m  each pump 
connection, ptovida a rrasot1aMe degree of reliibilily. 

The power used to dxiw the various units in the supply wmks must bt 
reliable. It is required h i t  electric pprv be supplied over nt least two 
liaes, prrlctably underground, with all equipment amngcd 5 0  that a failure 
in any line, OT the TcpBir or replacement of a transfwmcr, high-tension 
s~itch, control unit, or other ckctric-powvcr device will nat pment the 
ystcm from deliwring the fire flow for the required number of b u r s  
diiring a period of 2 b y s  wi:h cmswoutrorl  a t  tlic maximum daily rate. 
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Bus bars supplyhg p u n y  motors should k in dupliite OT sectianalicd 
50 that tbe abuvr rquirement can be nut.  In order to affsct u n r c I i k  
fta(urer in eledric-power supply, pumps may be providcd with auxilirry 
inmmkombustion engines, or electric generators driwn by such engines 
m y  be installed; additional storage on the distribution system may also 
bc used. 

Where SCWI is used. it  is required thd,  if 25 per mi of capacity (or 
at least one bok) is out of service, the remaining boiler capacity must be 
adequate to operate Ute equipment and pumps necessary lor the system 
to deliver the fire flow for the required number of hours during a pcriod of 
5 days with aansumption at the nlaximuni daily rate Sttam P;p&, boiler 
feed lints, fuel piping (gds or oil hncs bo boilers as well as gar, oil, or 
gasoline lines lo uiternal~olnbustion engiaes), and air lines to wells should 
be arranged SO that a failure in any line or tbe repair or replacement of a 
vahre, fuel pump, boiler f e d  pump, injector, or h e r  nacssary devicc 
will not prevent delimy ol fire Bow for the required number of hours 
during a period of 2 dags with consumption at mYJmum daily rate. 

In providing reliable powcr for the various uaih of the supply wk,  
due considcratim should be give0 to wash water pumps, chemiml feed 
~ c h i a c s ,  mixing apparatus, pontr-operatd vahs, and other W r -  
tenanccs. 

NBFU standards require that pumping stations and other iuiprtant 
structures CU~&R no mmbustibli materid in heir  amstruction. Whai 
lorated within the same otn1~tuze;6~~tjons containing pomp, boilers, high- 
potat id electric powcr equipment, films, laboratories, shops, storage, 
o k s ,  garages, and other important equipment or functions should 
bc y t e d  by fire-nrisrive partitions or fire walls. Openings in fire 
walk should be provided with at ieat  a t e  standard firc door; opcoings in 
&r fire-resistive partitions should be provided With wid-glass, metal 
frame dows or Vsrindows as a minimum. Alt electrical equipment should 
k installed in .oeordance with the National Electrical Code and all hazards, 
iaclwiing CbaM introduced by boikr-plaut operations, interrnl combustion 
engines, c.cc~~43e a d  handling of fuel and lubricating Oib, and healing de- 
vices, should be properly safeguardedd. Fire extinguish of suitable typc 
for the o o ~ p n c y ,  inside standpip with vlull hac, and outside hydrants 
should be provided; if the building is &e from a fire station. hose 
should be provided at the hydrants. 

In8trzbUfiQl sypi.sn 

The standards for sripply mains require that arteries and secondary 
feeders extend Lhmughoat the s y s ~ e m  These shoirld be oi sufficicnt size, 
considering their lcngth and the character of the sedions served: ro de- 
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liver f;rc Row and consuniption demands to all areas. They should be 
prapcrly spaced (usually about 3.000 rt apart) arid looped sa h a t  no brgr 
areas are depcodcnt upon singk mains. 

The gridiron of minor distribution mains &auld consist of mains at  
1-t 6 in. in diameter anangcd sa that the lengths on the long sida of 
b t o d a  between intersecting mains do not exceed 6lX) ft. Where baga  
frqths  oi Gin. pipe are necessary. &in. or largrr intrrmting mains arc 
q u i d .  Whefe the layout of tfic streets and the topography are not 
wl! adapted to the above a n a n p e n t  or where dead cnds and pwr grid- 
ironing are unavoidable. &in. should & the minimum main size. 

Xn high-value districts, the minimum size s h d d  be 8-in. with iater- 
sccting mains in each a t m t  ; 12411. or larger mains should bt used on e 
principal streets and for all lincs that are not connected to orher mains 
at intervals clw enough for proper mutual support. 

V d m  

To isolate scctioas of nuin in the went of ;L brenk or in cunn& with 
c o n s m n  or repair m k ,  NBFU standards rcquire that th systan be 
c@pPea with an adequate number of prape~ly located valves. Supply 
lincs should be valved at lead once a mile and interconadions between 
such lines should have two valves. Arterial mains require d v c s  at not 

more than +mi intervals; ccmnbctioas to the smaUer mains of tbe distn’bu- 
rion system should be arrangcd and valved so that a b m k  or t+r in any 
of these smaller wina will n d  lMcessitate the shutdown o[ an v. Ex- 
clusivc of attcrial mains, valva s h d  be instalkd SO that s h u w  Itngrhs 
do not exceed j00 ft in high-value districb and eo0 ft ia residential dis- 
t d s .  

properly maintained. This requires 8 program of rtguhr ann~al irrJpec- 
tions for all valves aad more frequent inspections of the l a w  d impOe- 
taut valves, including thox at pumping stations, treatment works, and 
reservoirs. During these inspertions the walves s h d d  be oprmted and 
any necessary repairs made. Even though thc valve mechanism itxlf may 
be in pod operating coaditioa, rrgukr iaspections f r e q w l g  meal that 
ltcc valve boxes have bear p v e d  over, Uu box has  shiftcd bo tha! the valve 
key canuot be placd on the operating nut. or the box is filIed with dirt. 
As any of thcsc defects could dchg operatim during an emergency, they 
have an effect on the fire rating. lnspeaions sometimts also m l  that 
valves that are sop+ to be open are 2dualIy c lod ,  thus p m h g  
the use of the full capacity of the mains in the system. Suitable valve 

records should he maintained indiciting inspeaims. operations. oodtjon,  
and repaJrs. 

If MIVCS arc to bc used ekt ive ly  during an emergency, (hey must bc 
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As all water uscd for pubIic fire protection must be delivered through 
hydmb, it is important &at a su&icnt number be provided on the dis- 
tribution systcm. Thc aumba of hydrants needed in any area depends 
upon the fire flow required. Tabk 4-3 gives the hydrant distribution 
requimd for fire h w s  of 1,clOo to 12,ooO gpm; the average area s e n d  far 
intemdirte fin flows not given in the table may be interpolated. Strut 
intersections are the best locations lor hydrants, as hosc can usually be 
stretched in aoy of four directions from a ptmper connected to a hydrant at 
an interrcction. It is good pradce, thetdarc, to pkcc at least one hydrant 
at each intascction end to add inmediate  hydrants, when neecssary, to 
attain standard distribution. Jn high-value dislricts requiring large fire 

TABLE 4-3 

3aMhrQ H9ronr Dirtribyrwm 

bFbr A-Am 
@toutrrd m tbd” 

1.m. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1m,m 
2 . m . .  ........................... 110,ooo 
3, m... . . . . . . . . . . . . . . . . . . . . . . . . . .  rw,oa, 
1.OOo.. ............................. 
5.000.. =,ooo 
6 . W  ............................ aO.Oo0 
7, WO... ........ ..?. . . . . . . . . . . . .  70,000 
8,000.. / .. . . . . . . . . . . . . . . . . . . . . . . .  6O.WO 
9.Ooo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  55,Ooo 

1o.m.. am 
11.m. ............................. 43.m 
IZ,Wo ............................... ra.Oo0 

#F ffn 

............................. 

. . . . . . . . . . . . . . . . . . . . . . . . . .  

flows and numerous hydrants, two or mom hy&a.nf.s arc generally used at 
i n t c r x c b .  

The staadards require that hydrants be able to deliver 600 gpm with 
a loss of na more than 2.5 psi in th hydrult a d  a lata1 toss of nat [LIMC 

than 5 p& between Ihc street maim and autlet. A +in. and tu0 24-in. 
wfkts s h d d  be provided, but one of the 24411 size may be arnitted if the 
fire dcprtmmt n o d y  uses the large outlets. Connection, to the main 
should be at kast 6 in. in diamcicr and gated. 

If hydrants are to be properly maintained, a regular inspection program 
i s  necessary. Inspeclions should be made scmiannuaNy and after ux. 
During thuc inspec(ion5 the hydrant should be oprratd, checked for leaks 
and proper drainage, and lubricated as required. Proper rccords of in- 
spectims, fondition, and repairs should k maintained. 
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SepamtB &nen d service 

Topography maker it necessary to provide mom than one pressure zone 
of distribution in many niuniciplitiw. In the application of the scheduk, 
these zones are considered individually irom the standpoint of providing 
adequate and rcliabic fire protcction. The various lactors previously dis- 
cussed, including pumping capacity, storage, powner supply, construction of 
pumping stations, arterial mains, and minor distribution lines, arc of im- 
portance. especially if these zones invoivc large poations of the municipality. 
Wben supply i s  available from one zone to another by opening nannallg 
rlased valves. such emergency supptks may be of considerable value in 
meeting dcmands In arranging service Limits. the creation d dead ends 
by closing valves dioitld k. kept to a minimum, especially where the luvs 
arc 6 in. or smallcr in size. 

Private Pire Protectiaa 
Private protection is provided from the public distribution systcrn 

through fire service connectks supplying sprinkler, standpipe, water 
m y ,  foam, and yard hydrant systerns. Standards lor these special fire- 
exlbguishing systems haw beca prepared by the National Fire Prdedcm 
Association and haw been adopted by many i n s u m  organizations, in- 
cluding the KBFZ-. Ccrtain portions of these standards deal with the 
water supplies ior these -vtcms. A i  the flows and pnssures needed de+ 
pcnd up011 the t-ype uC system and its individual cbaractcnstie~ as well as 
the type of occupency it is to protest. the rcquirrments are smuwtut  p- 
era1 m nature. bot the specific rcquirancnb for any iratalldion can be 
obtained from the insuranre rating organjution in the state or t" the 
insurance camcr. 

Fire ~ervice connections arc rquired to cxlmd frorii Lhe public dis- 
tribution system dinttly h the firt-uctinguishhg system with no inter- 
mediate connertions for dam& use. No eonnectians should bc made to 
any portion ol  an extinguishing system IO provide h e s t i c  supply- Al- 
though practice diflers, mast water utilities in the United States do not 
q u i r e  meters on fire service ~onncaions. Where meters are twd, they 
should COnlplY with AWWA Standard for Cold-\Vater Meter-Fire Serv- 
ice T j p  (C703). Detector check balms with a metered bypass are fm- 
qucntly used; thew devices aocurately measure small ffm, but do not 
measure the large flows used during fircs. They are intended for UK by 
thosc water ulilities t h t  do not wish to charge for water used doring 
tires, but do wish to mofrol unaldhorired use of water throqgh fire service 
mnnectioos. 

I n  order fo ncppl? same firr-exringuishing systems properly, it is 
ncctssnry to iiwtztll spctrial fire pumps. It may a h  be necessary to im- 
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pmve the supply by the irulalbtion d p a d  st0r-e as suction Cor the 
pumps or ckkated sloragc on the private system. Standarda of the Na- 
tional Fire Protection Assw'atioa are available for such installations. 

Leaders in the water utility fidd am strongly of the opinion that a 
special charge should be made by tbe utility tor private fire protection sem- 
ice. Such a service places upon the water utility the rcspansibiliry to in- 
stiill 1mnps. distribution niairis, mid related lacilities sufficient to supply h e  
private fire hydrants and sprinkler heads although they arc uvecl only in 
rmrrgcncies. 

In all fire-extinguishing sysfems that receive their supply from a public 
distribution sysian, care must be taken to prrvmt any cmtarziination of the 
public supply. Cross ccmnectibns should not be made bctwecn ndopotabk 
 source^ of supply and private fite-dnguishing systems supplied thmugh 
hre service connections by public water spccms- All firrzxtingtlishing 
systans should bc installed to comply with the requirements of tbt hcalth 
authorities having jurindiction. 

When a private hrrutinguishing systcm is installed, the owner of the 
pranises generally reotivcs a rcductim in his fire insurance ratts Such 
reduction Will obviously depend upon the extent to which aomplianct has 
been made with the previously mentioned stmdards and any other special M 
local regiiiremmts. In order to determine if the system ie satisfactory, 
the plans and specifications should be submitted to the insurance rating 
organizatioa in the state or to cke insurance camer. Through du's pro- 
cedure. cwasel on the installa$G that will make it possible for the * 
erty owner to gain maximtim. benefits possible from tk fire service con- 
nection can be obtained. 

QUESTIONS 
1. a. What is lhe reguired fire flow and duration Cor a municipality with ;1 

populntioa of 4.000? Of 33,000? Qf 65,ooO? 
b. Whst nrldual preasure is requid  for t k e  flm if b e  dcprtment 

ptanpen arc mailable? If 6uc dcpartmcnt pumpers are not avrlhbk? 
2 A city of 17,000 popahtion has a maximum daily mumprioa of 3.5 

niil gal. rf the rapply works can deliver to the disrribution system at a s.r)-mgd 
tak, how much sknage is needed on the distribdon system tw meet the re- 
qcliranenb for adeqmtt fire prwteceion? 

3. A city of W,ooO population h B maximum daily consuroptim of 5.5 
mil gal. If four pumps arc pia-ided with apncitics of 6, 6. 4, d 4 mgd, JIOW 
much stor- is a d c d  on the distribution system to provide nliablc 6re 
protection with rcspccc (0 pump capacity? 

4. a. What is the hydrant distribution rcquired io the p d n a p d  businex 
districc o€ a city of 40,001) poplat;ott? 
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CHAPTER 5 

Civil I on 
IVIL defense pad~tp~iw IS sa11 at" rcspomibility of the water c utility. Actually, of course, the basic obligaliws involved are nd 

additionaI ones. but the circumstances are such a3 to make them more 
difficult to fulfill at the very time that it becomtr most i m p o m  LO fulftU 
than. The mamy new and complcx problcms associated with defense 
cmagcncia, therefore. de& the special attenth of aIl water works 
operators and related responsible public officials. These problems arc cer- 
Ieinly the m ~ s l  difficult of all thal water utility managc"t must fncq 
largely becPuse many of the technical questions still "ab uosolved a d  
k u s e  the entirc subject is coostady shiftiag l ad  readjusting ta fluctua- 
tions in intcmational a5a in  and devcloprnentr in Lhe w e a p n s  of modern 
war. It is not properly within the scope of this manual to indoctrinate 
water utiIity prrsonnel in the tecbnicd aspects of thox problems, not only 
because this would be impassible in thc space availablc, but b u s e  the 
rapidly changing nature of the 5iluation itsell precludes it. 

During the past few years thirc hu been markad ink"ti0n-d 
effort in h i 5  field by both the e r  wdcs profesSian and the mamy anits 
of governmcat concerned wi th  & a k  supply. This has been reflected h 
increased amlion to dvil defense subjects in the &airs of the AWWA 
and relaad organizations, in O e  greatty expanded civil defense rr~earch 
effort lrcing carried on by govcrnmcnbl groups mch as those It the Robert 
A. Taft Sanitary Engineering Center of the US Public Health Senrice, 
a d  m direct planning adivitjes ol the national and state a w l  ddcnsc 

Spadal provision should be nude by the water works pdasian ta keep 
r h t  of technical a d  other developmeats that have Civil ddcnse impli- 
cations. Unless spacial mcasurcs co do this are taka it is unlikely that 
mohucd adequate attcntim will be paid t~ such matters by key water 
utiJity personnel who are already overJoadcd with the work of thdr daily 
responsibilities. Therefore, whether or no? a "muni ty  bas an d v c ,  
current a v i l  rlrfrnsP program into which the mater utility s a  IXII fit. 
seriws attention should be &WTA, as a minimum. fo maldag one pMson 
rcspnsiik for keeping in touch with developments. T h i s  irrdi6dual 
shorild see h a t  his utility i5 on miling lists to rereire all in Iormab ped'- 
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Foreword 
In May 1953 the AWWA Committee on Education reported its findings of a survey 
concerning the quality of “short courses” as provided in various states at that time, 
A result was that the committec recommended that more emphasis be placed on 
in-service training for management. 

Tn 1955 thc committee published six short course outlines in Willing Wurer. To 
achieve the greatest benefit from the outlines, the committee prepared a manual 
that could be uscd as a text or studied independently by ambitious water works 
personnel. 

In May 1956 the AWWA Board of Directors gave approval for the preparation 
of the special manual. Approximately 80 members participated in the project, cach 
being carefully sclected for his special knowledge. 

In March 1979, after about six months of careful research and rewriting, the 
AWWA Managemcnt Division Board, acting as a coilunittee of whole, completed 
the first revision and update of Manual M5, “Water Utility Management 
Pmctices .” 

For inore dctailed information on the subjects covercd in each chapter, contact 
AWWA’S technical library staff to obtain current bibliographies on the specific 
subject. 
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Chapter 4 

Fire Protection 
Public water supply systems generally provide water for fire protection. Although 
this responsibility is secondary to providing water for potable use, fire protection 
requirements have a very important influence on the design and operation of mast 
systems. Fire protection fumished by water utilities falls into two broad classifica- 
tions: (1) public protection, available directly from hydrants supplied by the public 
distribution system, and (2) private protection, provided through fire service 
connections to sprinkler, standpipe, or othcr special extinguishing systems or to 
private yard distribution systems supplying hydrants. 

Municipal fire protection surveys were initiated by the National Board of Fire 
Underwriters (NBFU) in 1889 to assist cities in their fire protection problems. In 
1904 the survey work was stepped up aRer a series of disastrous conflagrations 
occurred in several large cities. The results of each survey were reported to the 
municipal officials and insurance companies that comprised the membcrship of the 
NBFU. Although the rcports were of value in stating the fire protection needs of thc 
cities, no attcmpt was made to determine the relative dcgree of fire protection 
existing in one city when compared to another, 

In 191 6 the NBFU published the “Standard Schedule for Grading Cities and 
Towns of the United States” with reference to fire defenscs and physical conditions. 
Application of this schedule enabled municipalities to be placed in one of ten 
relative fire protection classcs. These classes could be used as a guide for fire 
insurance underwriting and also as a factor in determining fire insurance rates. This 
schedule was revised in 1922, 1930, 1942, and 1956, and amendments to the 1956 
edition were issued in 1963 and 1964. 

Shortly after publication of the last amendment, the NBFU joined two other 
insurancc organizations to form the American Insurance Association (AIA) on 
Jan. 1, 1965, The municipal fire protection survey and grading work was carried on 
by AIA until Oct. 1,  1971 when the Municipal Survey Division of AIA was 
trmsferrcd to Insurance Services Office (ISO), a new mu1 ti-line insurance rating 
organization. 

Since that time, the local insurance rating bureaus in 44 states have also become a 
part of ISO. The state offices of IS0 continue to survey and grade the smaller 
cominunities in their respective states. In the remaining six states the smaller 
municipalities continue to be handled by independent bureaus as in the past. The 
larger cities, nationwide, remain the responsibility of municipal survey engineers 
assigned to the IS0 home office (New York) and thc regional offices (Chicago and 
San Francisco). 
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Fcaturc 

One objectivc of IS0 is thc developmcnt of more unifomi, overall fire insurance 
rating practices on a nationwide basis, 
Public Flre Protection 

The niost generally accepted standards for public fire protection are contained in 
the “Grading Schedule for Municipal Fire Protection” (1974 edition) published by 
the Insurance Services Office (ISO), 160 Water St., New York, NY 10038. To 
detennine relative class, deficiency points arc assigned for each feature of tire 
protection in which the municipality fails to meet the established standards. The 
total number of deficiency points assigned establishes the class. The maximum 
number of points is 5000, and there are ten possible classes, cach class covcring a 
rtlnge of 500 points; for example, a municipality with 1340 points is Third Class, 
one with 2760 points is Sixth Class, Four major phases of iiiunicipal fire protection 
are considered in the schedule, and the 5000 points are divided among thcm as 
shown in Table 4.1. 

The 1950 points assigned to water supply represent 39 percent of the total, 
indicating the importance of water supply in relation to the overall fire protection 
of n municipality. There are ten possible classes for water supply, each class 
covering a range of 170 points; for example, a water supply with 250 points is 
Second Class and one with 1100 points is Seventh Class, 

Perccnt Points 

Fire Flow Requlrements 
Another important change in the schedule is the method of estimating required 

fire flow. The formula, based on population. included in the schedule since it was 
first published has been eliminated, The calculation was used as a guide for 
estimating thc fire flow required in the principal business district. There are two 
reasons for this. First, although the formula had previously given good results, it 
was found that as cities become more decentralized, population becomes a lcss 
reliable indicator of thc fire protection needs of thc principal business district. 
Second, because emphasis on the principal business district was removed, a 
formula that provides a means of estimating the fire flow required in that district 
alone was unsatisfactory, This led to the development of thc “Guide for 
Determination of Requircd Fire Flow” published by ISO, which can be used for 
estimating fire flow requirements in any portion of a municipality. The guide was 
introduced at the American Water Works Association ( A W A )  Annual Confer- 
ence in Chicago on Jun. 4, 1972, 

Water supply 
Fire department 
Fire service communications 
Fire safety control 
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Rcquircd Firc Flow -gpm 

10,000 and grcatcr 
9500 
9000 
I1500 
8000 
7500 
7000 
0500 
6000 
5500 
5000 
4500 
4000 
3500 
3000 
2500 and lcss 

The period of time necessary to deliver the required fire flow is an important 
factor in water supply design because it often influences the size of the storage 
facilities needed. In the 1956 schedule a duration of 10 hr was spccified for all firc 
flows of 2500 gpm or more. The duration required decreased progressively to 4 hr 
for fire flows of less than 1250 gpm with a further reduction from 4 to 2 hr for 
residential sections, In the new schedule the duration standards have been reduced 
as shown in Table 4.2 which indicates that 10 hr is now required only for fire flows 
of 10,000 gpm or greater and that the required duration decreascs progressively to 2 
hr for 2500 gpm or less. 
Pressures 

In most municipalities, the fire departments use pumpers to remove water from 
hydrants and deliver it through hose lines and nozzles to the fire. The purpose of thc 
pumpers is to increase the pressure by a sufficient amount to overcome losses in 
hosc lines and nozzles and to deliver a satisfactory strenin on the iire. It is necessary, 
thereforc, for the water distribution system to be able to deliver the required fire 
flow at a residual pressure sufficient to supply the pumpers properly. In order to 
have a positive pressure at the pumper suction inlet and at the same time overcome 
the losses in the hydrant branch, hydrant, and fire department suction hose, 20 psi is 
normally specified as the minimum residual pressure. 

Tf fire department pumpers arc not available or the fire department does not 
regularly use its pumpers, the water distribution system must be capablc of 
delivering the required fire flow at much higher residual prcssurcs, For large cities, 
the pressure required is 75 psi. For small municipalities requiring not more than 
2500 gpm with more than ten buildings exceeding three stories in hcight, 60 psi is 
needed. In sparsely built residential areas or small village business districts with 
buildings of small area and not higher than two stories, 50 psi is required. 
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24 WATER UTILITY MANAGEMENT 

The water supply section of the schedule includes fourteen items, each containing 
standards on a specific subject. Some of these items deal with the adequacy of the 
system, or the ability to meet the requirements under normal conditions. Other 
items deal with reliability, or the ability to meet the requirements undcr certain 
emergency or unusual conditions, 

Adequacy of Supply Works 

To be considered adequate under the schedule, a system should be capable of 
delivering the required fire flow with consumption at the maximum daily rate. Thc 
maximum daily consumption rate is the maximum amount of water consumed 
during any one day expressed as a rate over a 24-hr period. 

The supply works, including sources of supply, intakes, suction tines, pumps, 
boilers, treatment works, and supply lines, should, in connection with the storage 
on the distribution systcm, be capable of delivering the maximum daily consumptioil 
ratc plus the requircd fire flow. Bccause no two water systems arc exactly alike, the 
specific methods employed to meet these requirements differ considerably. Overall 
techniqucs generally fall into one of threc categories. 

I 1. 
2. 

3. 

Provide supply works capacity to meet-the total requirements. 
Provide supply works capacity equal to thc maximum daily consumption rate 
with storage on the distribution system capable of meeting the required fire 
flow for the specified duration. 
Provide supply works capacity in excess of the maximum daily consumption 
rate. Storage on the distribution system should be capable of supplying, for 
the specified duration, the difference betwccn the total required rate and thc 
capacity of the supply works. 

Reliablllty of Supply Works 
To comply with IS0 standards, the supply works should be able to meet the 

requirements not only under normal conditions but also under emergency or 
unusual conditions. There are various ways in which the requircd reliability can be 
obtained, but it usually necessitates duplication of units or lines, or the provision of 
additional storage. 

To evaluate the reliability of the source of supply, consideration is given to such 
factors as (1) the frequency and duration of droughts, (2) physical condition of 
dams and intakes, (3) danger from earthquakes, floods, forest fires, ice formations, 
(4) silting, and ( 5 )  clogging or increased salinity of wells. When these or similar 
factors interrupt or seriously reduce thc supply for extended pcriods, then alternatc 
supplies or special provisions are required to reduce the possibility of or effect of a 
change in flow. 

To evaluate the reliability of pumping capacity, the standard also analyzes the 
ability of the supply works to deliver the maximum daily consuinption rate plus the 
required fire flow with one and two pumps out of service. The pumps considered 
out of service are those that would cause the maximum rcduction in delivery to the 
system. Because these pumps are not necessarily those having the highest rated 

Ei/8 d 
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capacities, a careful study of all pump capacities and operating characteristics is 
neccssary. 

The previous schedule in which the deficiencies on each liA were determined with 
one and two pumps out and then added together to obtain the total deficiency has 
been changed, It should be notcd now that although each pumping lift is considcred 
in the deficiency evaluation, a deficiency will only be assigned for the most serious 
condition with cither one or two pumps out of service. 

The treatment works are required to have sufficient capacity so that, with one 
filter or other treatment unit out of service, the system can deliver the maximum 
daily consumption rate plus the fire flow. Overloads based on opcrating records 
may bc considered in mccting these requircments. Storage in clear wells at thc plant 
and on the distribution system not only improves the reliability of the plant but also 
enables the plant to operate at more unifonn rates. 

Supply lines, including those in and around pumping stations, trcatment works, 
and those which extend into the distribution system as principal arteries, should be 
arranged and valved so that a break will not prevent the system from delivering the 
fire flow for the specified number of hours during a period of fivc days with 
consumption at the maximum daily rate. The locations at which a break would 
have the most serious effect are usually in pump suction or discharge headers. A 
simple arrangeiiient of suction and discharge piping for four pumps is shown in Fig. 
4.1, A study of this figure will indicate that not more than onc pump can be put out 
of service by a single break. 

As far as supply works piping is concemed, IS0 standards require that valves be 
installed in such a way that thc repair of any valve will not intermpt or seriously 
reducc the supply. In the arrangement shown in Fig, 4.1 the repair of any valve will 
not put more than two pumps out o f  service. An arrangement of this type, with a 
valve between each pump connection, provides a reasonable degree of reliability. 

The power used to drive the various units in the supply works must bc reliable. It 
is required that electric power be supplied ovcr at least two lines, preferably 
underground. Equipment nust be arranged so that a failure in any line, or repair or 
replacement of an electric-power device will not prevent the system from delivering 
the fire flow for the required nhmber of hours during a period of two days with 

A Valves 
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Figure 4.1 Simple Arrangement of Suction and Discharge Piping for Four Pumps 
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26 WATER UTILITY MANAGEMENT 

consumption at the maximum daily rate, Bus bars supplying pump motors should 
be duplicated or divided so that this requirement can be met. In order to offset 
unreliable features in electric-power supply, pumps may be provided with auxiliary 
intcrnal combustion engincs, or electric gencrators driven by such engines may bc 
installed. Additional storage on the distribution system may also be used. 

When steam is used, it i s  required that, if 25 percent of capacity (or at least one 
boilcr) is out of servicc, the reniaining boiler capacity must be adequate to operate 
the equipment and pumps necessary for the system to deliver the fire flow for the 
required number of hours during a period of five days with consumption at the 
maximum daily rate. 

Steam piping, boilcr feed lines, fuel piping (gas or oil lines to boilcrs as well as 
gas, oil, or gasoline lines to internal combustion engines), and air lines to wells 
should be arranged so that a failure in any line or the repair or replacement of a 
necessary device will not prevent delivery of fire flow for the required number of 
hours during a period o f  two days with consumption at maximum daily rate. 

In providing reliable power for the various units of the supply works, due 
consideration should be given to wash water pumps, chemical feed machines, 
mixing apparatus, power-operated valves, and other appurtenances, 

Pumping stations and other important structurcs should not contain combustible 
material in their construction. When located within the same structure, sections 
containing pumps, boilers, high-potential electric power equipment, filters, 
laboratories, shops, storage, offices, garages, and other important cquipment or 
functions should be separated by fire-resistant partitions or fire walls, Openings in 
fire wall should be provided with at least one standard fire door; opcnings in other 
fire-resistant partitions should be provided with wircd-glass, metal frame doors or 
windows as a minimum. 

All electrical equipment should be installed in accordance with the National 
Elcctrical Code. All hazards, including those introduccd by boiler-plant operations, 
internal combustion engines, storage and handling of fuel and lubricating oils, and 
heating devices, should be properly safeguarded. Suitable fire extinguishers, inside 
standpipes with small hose, and outside hydrants should be provided. If the 
building is remote from a firc station, hose should be provided at the hydrants. 

Dlstribution System 
The standards for supply mains require that arteries and secondary feeders 

extend throughout the systcm. These should bc of sufficient sizc, considering tlieir 
length and the character of the sections served, to deliver fire flow and consumption 
demands to all areas, They should be properly spaced (usually about 3000 ft apart) 
and looped so that no largc areas are dependent upon single mains, 

The gridiron of minor diskibution inains should consist of mains at least 6 in. in 
diameter arranged so that the lengths on the long sides of blocks between 
intersecting mains do not exceed 600 ft. When longer lengths of 6-in. pipe are 
necessary, 8-in. or larger intersecting mains are required. lf street layout and 
topography are not well adapted to this arrangement, or dead ends and poor 
gridding are unavoidable, then 8-in. pipe should be the minimum main size, 

In high-value districts, the minimum size should be 8 in. with intersecting inains 
in each street. Mains 12 in. or larger should be used on the principal streets and for 
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FIRE PROTECTION 27 

all lines that are not connected to other mains at intervals close enough for proper 
mutual support. 

Valves 

To isolate sections of main in the event of a break or in connection with 
construction or repair work, I S 0  standards require that the system be equipped 
with an adequate number of properly located valves. Supply lines should be valved 
at least once a mile and interconnections between such lines should have two valves. 
Arterial mains require valves at not more than %mi intervals. Connections to the 
smaller mains of the distribution system should be arranged and valved so that a 
break or repair in any ofthe smaller mains does not nccessitate the shutdown of an 
artery. Exclusive of arterial mains, valves should be installed so that shutoff lengths 
do not cxceed 500 A in high-value districts and 800 ft in residential districts. 

lfvalves are to be used effectively during an emergency, thcy must be maintaiiicd 
properly. This requires a program of regular annual inspections for all valves and 
more frequent inspections of the large and important valves, including those at 
pumping stations, treatment works, and reservoirs, During the inspections the 
valves should be operated and any necessary repairs made. Even though the valve 
mechanism itself may be in good operating condition, regular inspections 
frequently reveal that (1) the valve box has been paved over, (2) the box has shifted 
so that the valve key cannot be placed on the operating nut, ur (3) the box is filled 
with dirt. 

Since any of these defects could delay operation during an eniergcncy, they have 
an effect on the fire rating, Inspections sometimes also reveal closed valves where 
they should be open, thus preventing full capacity use of the mains in thc system. 
Suitable valve records should be maintained indicating inspections, operations, 
condition, and repairs. 
Hydrants 

All water used for public fire protection must be delivered through hydrants; 
therefore, a sufficient number should be provided on the distribution system. The 
number of hydrants necded in any area depends upon the firc flow required, Tablc 
4,3 gives the hydrant distribution required for fire flows of 1000 to 12,000 gpm; thc 
average area served for intermediate fire flows not given in the table may be 
interpolated. Street intersections are the best locations for hydrants, since hose can 
usually be stretched in any of four directions fiom a pumper connected to a hydrant 
at an intersection. It is good practice, therefore, to place at least one hydrant at cach 
intersection and to add intermediate hydrants, when necessary, to attain standard 
distribution. In high-value districts requiring large fire flows and numerous 
hydrants, two or more hydrants are generally used at an intersection. 

The standards require that hydrants be able to deliver 600 gpm with a loss of not 
more than 2.5 psi in the hydrant and a total loss of not more than 5 psi between the 
street main and outlet. One 4%-in. and two 2%-in, outlets should be provided, but 
one 2%-in. outlet may be omitted if the fire department normally uses the large 
outlets, Connections to the main should be at least 6 in. in diameter and gated. 

If hydrants are to be properly maintained, a regular inspection program is 
necessary. Inspections should be made semiannually and after each use. During 

Copyright (C) 1999 American Water Works Assoclation All Rights Reserved 

A 
0 

k 

E 
k 

a 

E 

e 



28 WATER UTILITY 

these inspections the hydrant should be 

Fire Flow Kcqiiired- gpm 

IO00 or lcss 
I 9-10 
2000 
2500 
3000 
3500 
40UU 
4500 
5000 
5500 
6000 
h500 
7000 
7500 

8500 
9000 

I0 ,OOO 
1 1,000 
12,000 

ROO0 
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operated, checked for leaks and proper 

Avcngc Arca pcr Hydrant- $9 j i  

160,000 
I 50,000 
140,000 
I30,OOO 
l20,000 
I I0,OOO 
100,000 
95,000 
90,000 
R M O O  
LL0,ooo 
75,000 
70,000 
65,OOU 

57,000 
5 5  ,UoO 
50,000 
45,000 
40,000 

m,mn 

drainage, and lubricated as required, Proper records of inspections, conditions, 
and repairs should be maintained, 
Separated Zones of Service 

Topography makes it necessary to provide more than one pressure zone of 
distribution in many municipalitics. In the application of the schedule, these zones 
are considcred individually from the standpoint of providing adequate and rcliable 
fire protection, The various factors previously discussed, including pumping 
capacity, storage, power supply, construction of pumping stations, arterial mains, 
and minor distribution lines are of importance, cspecially if these zones involve 
large portions of the municipality, When supply is available from onc zone to 
another by opening normally closed valves, such emergency supplies may be of 
considcrablc value in meting demands. In arranging service limits, the creation of 
dead ends by closing valves should be kept to a minimum, especially where the lines 
are 6 in, or smaller in size. 

Private Fire Protection 
Private protection is provided from the public distribution system through fire 

service connections supplying sprinkler, standpipe, water spray, foam, and yard 
hydrant systems. Standards for these spccial fire-extinguishing systcms have been 
prepared by the National Fire Protection Association and have been adoptcd by 
many insurance organizations, including the ISO. Certain portions of these 
standards deal with the water supplies for these systems. The flows and pressures 
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needed depend upon the type of system and its individual characteristics as well as 
the type of occupancy it is to protect. Requirements are somewhat general in 
nature, but the specific requirements for any installation can be obtained from the 
insurance rating organization in the state or from the insurance carrier. 

Fire service connections are required to extend from the public distribution 
system directly to the fire-extinguishing system with no intermediate connections 
for domestic use. No connections should be made to any portion of an 
extinguishing system to provide domestic supply. Although practice differs, many 
watcr utilities in the U S  require meters on fire service connections. When meters are 
used, they should comply with C703, “AWWA Standard for Cold-Water Metcrs- 
Fire Service Type,” Detector check valves with a metered bypass arc frequently 
used; these devices accurately measure small flows, but do not measure the largc 
flows used during fires. They are intended for use by those water utilities that do not 
wish to charge for water used during fires, but do wish to control unauthorized usc 
of water though fire service connections. 

In order to supply some fire-extinguishing systems properly, it is necessary to 
install special fire pumps. It may also be necessary to improve the supply by the 
installation of ground storage as suction for the pumps or elevatcd storage on thc 
private system. Standards of the National Fire Protection Association arc available 
for such installations. 

Leaders in the water utility field feel strongly that a special charge should be 
made by the utility for private fire protection services. Such a service places the 
responsibility on the water utility to install pumps, distribution mains, and related 
facilities sufficient to supply the private fire hydrants and sprinkler heads although 
they arc used only in emergencies, 

In all fire-extinguishing systems that receive thcir supply from a public 
distribution system, care must be taken to prevent any contamination of the public 
supply. Cross connections should not be made between non-potable sources of 
supply and private fire-cxtinguishing systcms supplied through fire servicc 
connections by public water systems. All fire-extinguishing systems should be 
installed to comply with the requirement of the health authorities having 
jurisdiction. 

When a private fire-extinguishing system is installed, the owner of the prcmises 
generally receives a reduction in his fire insurance rates. Such reduction will 
obviously depend upon the extent to which compliance has been made with the 
previously mentioned standards and any other special or local requirements. In 
order to determine if the system is satisfactory, the plans and spccifications should 
be submitted to the insurance rating organization in the state or to the insurance 
carrier. Through this procedure, counsel can be obtained on the installation 
making it possible for the property owner to gain the maximum benefits possible 
from the firc service connection. 
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