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PROCEEDINGS S

(Transcript follows in sequence from
Volume 6.)

MR. FEIL: Mr. Hartman has as part of his
summary to his rebuttal testimony several
demonstrative exhibits which are duplicated in GCH-6
attached to his rebuttal testimony. He would like to
use some boards to walk the Commission through those
exhibits as they are somewhat complicated. I ask that
you allow him to do that as part of his summary.

CHAIRMAN CLARK: You're indicating that it's
already in his exhibit.

MR. FEIL: Yes, ma'am, in GCH-6.

CHAIRMAN CLARK: Okay. Mr. Hartman may do
that as part of his summary of rebuttal.

MR. FEIL: Thank you.

CHAIRMAN CLARK: Mr. Feil, is Mr. Hartman
your witness?

MR. FEIL: Yes, ma'am.

CHATRMAN CLARK: Okay. Mr. Hartman, are you
intending for us to see that exhibit?

WITNESS HARTMAN: Yes.

CHAIRMAN CLARK: It's not going to work.
It's too small on the screen, I think.

Can you make it larger on the screen?

FLORIDA PUBLIC SERVICE COMMISSION
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COMMISSIONER KIESLING: I thought that these
were already part of what we have in paper.

CHATRMAN CLARK: Well, there's no point in
him walking through them if we're going to be looking
here, so —--

MR. FEIL: I thought it would simply aid the
Commission in being able to understand what is
contained in the exhibits. I suppose that if you
don't want him to use the larger boards then he could
still be able to walk you through the exhibits.
without --

CHAIRMAN CLARK: Mr. Feil, I can tell you
you have not taken into the account the age of some of
the Commissioners in how large you have written that
print. Even if you put it right here I probably can't
see it.

MR. FEIL: He does have overheads of the
same information.

CHATIRMAN CLARK: Well, what I would suggest
is you need to bring it around here, but I don't know
how you're going to get to a microphone then.

MR. FEIL: We do have a mobile mike
available.

CHATRMAN CLARK: Okay.

COMMISSIONER GARCIA: Can we put it on

FLORIDA PUBLIC SERVICE COMMISSION
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camera?

CHAIRMAN CLARK: No, it can't get close
enough. The camera can't do enough of a close-up, I
don't think.

COMMISSIONER GARCIA: We've got it right
before us, Madam Chairman.

CHAIRMAN CLARK: ©Oh, you mean here.

COMMISSIONER GARCIA: Technology is just --
just focus in on him.

CHAIRMAN CLARK: Mr. Hartman, that's not
going to work. Maybe if you still chose to use the
easel, you can bring it right near where Mr. Armstrong
is and turn that mike around as you do your summary.
But why don't you sit there while Mr. Feil goes
through the preliminaries.

I apologize. Someone has indicated he can
take a lapel mike, so for me, you need to bring it
closer.

MR. FEIL: We do have a hand-held mike.

CHATRMAN CLARK: That's good. How is that,
Commissioners? Commissioner Garcia, can you see that?

COMMISSIONER KIESLING: My problem is it
would be helpful if I can alsoc see Mr. Feil because
that's part of how I hear is by seeing the speaker.

CHAIRMAN CLARK: Okay. This is

FLORIDA PUBLIC SERVICE COMMISSION
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Exhibit GCH-5 and it's attached to his rebuttal. All
right. Are we ready? Go ahead, Mr. Feil.

MR. FEIL: Mr. Hartman, have you been sworn?

WITNESS HARTMAN: Yes, I have.

GERALD CHARLES HARTMAN
was called as a witness on behalf of Southern States
Utilities, Inc. and, having been duly sworn, testified
as follows:
DIRECT EXAMINATION
BY MR. FEIL:

Q Could you state your name and address for
the record, please?

A Gerald Charles Hartman. My business address
igs 201 East Pine Street, Orlando, Florida 32801.

0 Are you the same Gerald Hartman for whom
prefiled direct testimony was filed in this case
consisting of 32 pages?

A Yes, I am.

Q If I asked you the gquestions listed in that
prefiled testimony today would your answers to those
questions be the same as printed in that prefiled
direct testimony?

A Yes, they would be.

Q Do you have any changes or corrections to

FLORIDA PUBLIC SERVICE COMMISSION
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that testimony?
A No, I do not.
Q Did you also have attached to your prefiled

direct testimony a number of exhibits, GCH-1 through

GCH-37?
A Yes, I did.
Q Do you have any corrections or changes to

those I exhibits?
A No, I do not.
MR. FEIL: Madam Chairman, I ask that
Mr. Hartman's exhibits attached to his direct
testimony be identified with the next exhibit number.
CHAIRMAN CLARK: It will be identified as
Exhikit 90 and that's GCH-1 through 3.
(Exhibit No. 90 marked for identification.)
MR. FEIL: I would ask that Mr. Hartman's --
well, I suppose we'll insert his testimony into the
record after summary or before?
CHAIRMAN CLARK: We usually do it before.
MR. FEIL: Okay. I'd ask that Mr. Hartman's
prefiled direct testimony be inserted into the record
as though read.
CHAIRMAN CLARK: The prefiled direct
testimony of Mr. Gerald Hartman will be inserted into

the record as though read.

FLORIDA PUBLIC SERVICE COMMISSION
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Q (By Mr. Feil) Mr. Hartman, did you also
prefile rebuttal testimony in this proceeding
consisting of 53 pages?

A Yes, I did.

Q Do you have any changes or corrections to
that rebuttal testimony?

A No, I don't.

Q If I asked you the questions asked of you in
that prefiled rebuttal testimony today would your
answers to those questions be the same?

A Yes.

Q Did you also have attached to your prefiled
rebuttal testimony a number of exhibits identified as
GCH-4 through GCH-~97

A Yes,

MR. FEIL: Madam Chairman, I'd ask that
Mr. Hartman's prefiled rebuttal testimony be inserted
into the record as though read.

CHATIRMAN CLARK: The prefiled rebuttal
testimony of Mr. Gerald Hartman will be inserted into
the record as though read.

MR. FEIL: I would also ask that
Mr. Hartman's prefiled rebuttal exhibits be identified
as a Composite Exhibit 91.

CHAIRMAN CLARK: What are the numbers? Is

FLORIDA PUBLIC SERVICE COMMISSION
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COMMISSIONER KIESLING: I believe it's 9.
CHAIRMAN CLARK: 9. Okay. Composite

exhibits -- exhibits GCH-4 through 9 will be labeled

as composite Exhibit 91.

(Exhibit No. 91 marked for identification.)

MR. FEIL: Thank you.

FLORIDA PUBLIC SERVICE COMMISSION
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PLEASE STATE YOUR NAME AND BUSINESS ADDRESS.

My name is Gerald' C. Hartman. My business address is Hartman &
Associates, Inc., Southeast Bank Building, Suite 1000, 201 East Pine
Street, Orlando, Florida 32801.

COULD YOU BRIEFLY DESCRIBE YOUR EDUCATIONAL
BACKGROUND AND YOUR PROFESSIONAL QUALIFICATIONS
RELATIVE TO THE WATER AND WASTEWATER INDUSTRY?
I received my Bachelors of Science degree in Civil Engineering from Duke
University in 1975 and my Masters of Science degree in Environmental
Engineering in 1976 from Duke University. I have published over thirty
papers on water and wastewater utility systems and have been involved in
numerous technical training sessions and seminars. Ihave co-authored one
book and my second book concerning water and wastewater systems is in
preparation. I am a registered professional engineer in the States of
Florida, Georgia, Maryland, North Carolina, South Carolina, Alabama,
Pennsylvania and Virginia. I also am a member of and have served as an
officer in numerous organizations and associations operating in the
water/wastewater industry.

PLEASE DESCRIBE YOUR PROFESSIONAL ENGINEERING
EXPERIENCE CONCERNING WATER AND WASTEWATER

UTILITIES.

I have been the engineer of record for over thirty water and wastewater
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master plans and five capital improvement programs. Ihave been involved
in over fifty hydraulic model analyses of water and wastewater systcms.
In addition, T have been involved in numerous studies and investigations
ranging from pilot programs to value engineering investigations. I have
performed numerous water process evaluations from simple aeration to
reverse osmosis and wastewater process evaluations from secondary
treatment to advanced biological nutrient removal systems.

1 also have been involved in the design of over $300 million of
water and wastewater facilities in the State of Florida. These designs
range from small, single well systems to large municipal and investor-
owned systems. Finally, I have prepared used and useful analyses on over
200 water and wastewater facilities for investor-owned utilities across the
State of Florida.

HAVE YOU TESTIFIED BEFORE AS AN EXPERT IN THE AREA
OF WATER AND WASTEWATER FACILITY ENGINEERING
PREVIOUSLY?

Yes. I have testified before this Commission as an expert in the area of
water and wastewater utility engineering in a number of cases, including
Southern States’ last three rate filings. I have also testified as an expert
in water and wastewater proceedings before county regulatory authorities.

WHAT IS THE PURPOSE OF YOUR TESTIMONY?

To support the used and useful calculations submitted by Southern States
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in its rate application.
WHERE IN THE MFRS ARE SOUTHERN STATES’ USED AND
USEFUL METHODOLOGIES DESCRIBED AND PERCENTAGES
PRESENTED?
The methodologies Southern States used are described in the Water
Discussion and Wastewater Discussion sections in Volume VI, Book 1, of
the MFRs. Schedules F-2 through F-10 contain the used and useful data
and percentages.
DID YOU PREPARE THE DISCUSSION SECTIONS TO AND THE
F SCHEDULES WHICH YOU REFERRED TO?
No. Southern States’ witness Bliss did. He will describe in his testimony
the used and useful calculations and the sources of the data necessary to
make the calculations. I have reviewed the Discussion sections and the
used and useful schedules. I agree with the used and useful methodologies
Southern States has proposed, and I adopt them as my own. I believe
Southern States’ methodologies are adequately explained in the Discussion
sections and need not be repeated here.
ARE THERE ANY PARTICULAR ASPECTS OF SOUTHERN
STATES’ USED AND USEFUL ANALYSIS FOR THE 1996 TEST
YEAR WHICH YOU WISH TO ADDRESS AT THIS TIME?
Yes. I would like to discuss the relationship between environmental

regulatory requirements and the concept of used and useful generally and
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then describe in greater detail Southern States’ justification for the
following: (1) the use of the historic maximum day demand in evaluating
used and useful for water source of supply and treatment components, (2)
the use of the Commission’s last established used and useful percentage
for certain water and wastewater facilities, (3) the treatment of all land and
facilities dedicated to reuse as 100% used and useful, (4) the use of a three
year margin reserve for water treatment plant and five year margin reserve
for wastewater treatment plant, and (5) the use of hydraulic modeling to
evaluate used and useful for the transmission and distribution facilities in
four of Southern States” service areas.

WILL YOU PLEASE ADDRESS FIRST YOUR VIEWS ON THE
RELATIONSHIP BETWEEN REGULATORY REQUIREMENTS
AND USED AND USEFUL?

In the recent past, the Commission has come to treat used and useful as a
mechanism for allocating costs between current and future connections.
In making such an allocation, proper consideration should be given to the
regulatory requirements which a utility must meet. I do not believe it is
appropriate for the Commission to disallow through the used and useful
mechanism utility investment required by governmental regulations or by
generally accepted design criteria, such as those set forth in the
authoritative technical publications, design manuals, and other standards

referenced by those regulations. I understand the Commission’s concern
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that 100 connections should not carry the burden of investment designed
to serve 10,000 connections. However, I believe that the Commission
must allow a utility to earn on that investment which regulatory agencies
require the utility to make to insure the provision of safe, reliable service
to the utility’s customers. I also believe the Commission should utilize
and further develop used and useful practices which advance goals in the
areas of planning, environmental responsibility, and economies of scale --
all of which benefit the utility and its existing and future customers.
With regard to regulatory requirements, specifically, my point can
be summed up as follows. By Section 367.111(2), Florida Statutes, the
Commission is charged with insuring that utilities provide service "as
prescribed by Part VI of Chapter 403 and Parts I and II of Chapter 373,
or rules adopted pursuant thereto; but such service will not be less safe,
less efficient, or less sufficient than is consistent with the approved
engineering design of the system and the reasonable and proper operation
of the utility in the public interest.”  Rule 25-30.225, Florida
Administrative Code, basically reinforces the regulatory requirements
which Section 367.111 references. Thus, the Commission’s controlling
statute and its rules require that the utility comply with Department of
Environmental Protection ("DEP") rules and standard design requirements.
Yet, through the vehicle of used and useful, the Commission may deprive

utilities of the ability to recover investment required by the standards
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which the Commission must enforce. As a matter of principle, I believe
this is wrong. Moreover, in my experience it makes it especially difficult
for professional engineers to advise private utility clients to make
investment which DEP rules and regulations and standard design criteria
mandate when the economic signal sent by the Commission is to design
utility facilities in a manner which reduces the risk of not recovering
investment.

With regard to the used and useful goals I mentioned, my point is
basically that the incentive the Commission’s recent used and useful
methodologies create is to design and construct facilities in the smallest
possible increments necessary to meet only immediate demand, and only
as that immediate demand becomes clear and present. Over time, this
incentive serves only to increase the cost to the customer and the
likelihood of harm to the environment.

It is not my testimony that a utility with 100 connections but
capacity for 10,000 be treated as 100% used and useful, but rather that
Southern States’ used and useful proposals are consistent with regulatory
requirements, long-term cost effectiveness for its customers, and proper
engineering practice. To achieve the goals I’ve mentioned, one must adopt
these considerations. As I address specific subject areas of used and
useful, 1 will elaborate on the application of these general comments.

THE FIRST SPECIFIC SUBJECT AREA YOU REFERENCED WAS
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SOUTHERN STATES’ USE OF A SINGLE MAXIMUM DAY
DEMAND FOR PURPOSES OF DETERMINING USED AND
USEFUL FOR WATER SOURCE OF SUPPLY AND TREATMENT
PLANT. WHAT JUSTIFICATION DO YOU OFFER FOR USE OF
THE MAXIMUM DAY DEMAND?

First and foremost, the maximum day demand placed on water source of
supply and treatment components is the level of service for which those
components are designed. Rule 62-555.330, F.A.C., entitled "Engineering
References for Public Water Systems" incorporates a number of standard
engineering design manuals and texts by reference including

Recommended Standards for Water Works ("The Ten States’ Standards),

1987 Edition, and Water Treatment Plant Design, 2nd Edition, 1990. Part

3 of the Ten States’ Standards, entitled "Source Development of the
Recommended Standards for Water Works,” under section 3.2 -
Groundwater, subsection 3.2.1 - Quantity, sub-subsection 3.2.1.1 - Source
Capacity, states "The total developed groundwater source capacity shall
equal or exceed the design maximum day demand ..." In addition, in

Chapter 2 of Water Treatment Plant Design, page 17, under the heading

"Plant Capacity” the authors instruct, "[P}lot water use trends for average
24 hour, maximum 24 hour and peak hour demands. The peak hourly
demands are met from distribution storage and therefore do not have to

pass through the treatment facility. The treatment facility is normally
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designed for maximum 24 hour demand, so that an adequate amount of
water will be treated and transmitted to the distribution storage system
throughout the year including days when usage is maximum." Thus, as
clearly stated by these two standard references cited in 62-555.330, F.A.C,,
the maximum day must be considered in the design of the treatment
facility and supply sources. Moreover, it is my professional engineering
opinion that this design criteria is true and correct. As discussed in the
water treatment plant design manuals cited, different components of the
water system facilities are utilized for different purposes and thus have
different demands, i.e. storage and pumping as designed to meet peak hour
demands while treatment and supply sources must meet only maximum
day demands. Standard engineering design requires one to review as much
of the record available and no less than 5 years of historical data to
determine maximum day demands and variations arising from climactic
conditions, economic conditions, and seasonal population fluctuations.
Southern States’ witness Bliss has examined the five year flow data of the
Southern States’ plants as a frame of reference, and he reviewed and
analyzed the flow data selected for the used and useful calculations for the
purpose of removing, where appropriate, maximum demand days which
reflect unusual occurrences. Based on Southern States’ examination of
these records, I believe the maximum day figures used in the F Schedules

represent the best information available, and I would rely on that
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information in designing plant improvements or additions.

I agree that maximum day demands should be adjusted for natural
occurrences such as line breaks and fire fighting, but only if adequate
storage is available to meet the requirements of such conditions.
Typically, occurrences such as line breaks and fire flow are absorbed by
storage or peaking facilities. If a water plant has little or no storage, the
source of supply must be able to meet peak hour demands. Natural
occurrences such as fires are real world conditions which a utility must
give consideration to in plant design. Plant and facilities serving small
communities generally have small distribution lines and no storage, so the
source of supply must meet the instantaneous demands of the customers
because there is little buffering volume available to attenuate those
instantaneous demands.

In summary, I believe the use of the maximum day as explained in
the Water Discussion section of Book 1 of Volume VI of the MFRs is
appropriate and that methodology is substantiated by sound engineering
practice.

WOULD THE USE OF AN AVERAGE OF THE FIVE HIGHEST
DAYS OF DEMAND RATHER THAN THE MAXIMUM DAY TO
EVALUATE USED AND USEFUL FOR SOURCE OF SUPPLY AND
TREATMENT COMPONENTS BE AN EXAMPLE OF THE

DISPARITY BETWEEN REGULATORY REQUIREMENTS AND
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USED AND USEFUL WHICH YOU REFERENCED?

Yes, a very good example. DEP, generally accepted design criteria, and
the Commiission itself require that utilities size plant to meet maximum day
demand. If the Commission were to utilize an average of the five peak
days for the purposes of determining used and useful, the Commission
would disallow through the used and useful mechanism investment
necessary to meet regulatory requirements, standard design criteria, and the
Commission’s own rules.

WHAT RAMIFICATIONS DOES THIS DISPARITY HAVE?

As I indicated in my comments earlier, it creates a direct disincentive for
proper facility sizing. It sends an economic signal to the utility to reduce
the size of its facilities, despite design requirements, so as to reduce the
risk of not recovering the investment associated with proper sizing. This
disincentive will only serve to increase the cost to the customer over time
and will endanger the utility’s level of service to the customers.
Furthermore, the inequity of this situation is that if Southern States did not
have sufficient capacity available to meet the level of service required by
regulations, it would have experienced quality of service problems,
customer complaints, and, potentially, Commission censure for that failing.
IN FORMULATING YOUR OPINION REGARDING USE OF THE
MAXIMUM DAY, DID YOU RELY ON ANY SOURCES OF

INFORMATION OTHER THAN THE DESIGN REQUIREMENTS

10
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YOU MENTIONED?

Yes. Irelied in part on the Commission staff’s May 12, 1995, draft used
and useful rule wherein the Commission staff recognized that when
adequate storage is available, the maximum day demand placed on source
of supply and treatment components over the last five years, adjusted for
unusual occurrences, is the appropriate measure for evaluating used and
useful for those components. The draft rule also states that prudent
investment incurred in meeting statutory obligations to provide safe,
efficient, and sufficient service shall be considered used and useful and
that the Commission shall consider the design and construction
requirements in DEP’s rules when establishing used and useful.

TO YOUR KNOWLEDGE, IS THE DRAFT RULE YOU REFERRED
TO A PUBLIC RECORD.

Yes, it was received from the Commission by representatives of the
Florida Water Works Association, an industry organization I am a member
of.

DO YOU KNOW IF DEP HAS PROVIDED ITS INPUT TO THE
COMMISSION STAFF IN FORMULATING THE DRAFT RULE?
Based on the correspondence I have seen, some of which I will refer to
later, yes. I am also aware from my involvement with the Florida Water
Works Association that meetings between DEP staff and Commission staff

concerning used and useful have taken place.

i1
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THE SECOND SPECIFIC SUBJECT AREA YOU MENTIONED

WAS SOUTHERN STATES’ USE OF THE COMMISSION’S LAST
ESTABLISHED USED AND USEFUL PERCENTAGES IN SOME
INSTANCES. IN WHAT INSTANCES DID SOUTHERN STATES
USE THE COMMISSION’S LAST ESTABLISHED PERCENTAGES?
Southern States used the Commission’s last established used and useful
percentages for any plant components which would have had lower used
and useful percentages under test year conditions unless, however, capacity
was added to the component. If capacity was added to a component, used
and useful was reevaluated.

WHAT JUSTIFICATION DO YOU OFFER FOR THE
COMMISSION’S ACCEPTING THIS POSITION?

As I stated earlier, water source of supply and treatment plant units are
generally designed to meet maximum day demand conditions. The design
requirements I’ve mentioned dictate that one examine at least five years
of historic demand information if available. If maximum day flows
decrease over time, the used and useful percentage should not similarly
decrease because the investment the utility has already made in accordance
with design criteria has not and cannot somehow be lessened. Moreover,
the potential for existing connections to recreate historic maximum day
demands will always exist. The same basic principles apply to wastewater

treatment plant and to distribution and collection lines. With regard to

12
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lines, specifically, if the Commission previously determined that no less
than a particular level of distribution or collection facilities could provide
service to the customers, a subsequent experience which might reflect a
lower used and useful percentage should not affect used and useful because
the utility cannot somehow decrease the level of investment already found
necessary to provide service. In summary, once the required investment
is made, found to be prudent, and a level of used and useful is determined,
the utility should not be at risk in a future case for recovering any less of
its investment.

IF THE COMMISSION REFUSES TO ACCEPT SOUTHERN
STATES PROPOSAL IN THIS AREA, DO YOU BELIEVE THAT
SUCH REFUSAL WOULD CONSTITUTE ANOTHER EXAMPLE
OF THE DISPARITY BETWEEN REGULATORY REQUIREMENTS
AND USED AND USEFUL?

Yes.

WOULD THE RAMIFICATIONS OF SUCH A DISPARITY BE
SIMILAR TO THOSE YOU MENTIONED PREVIOUSLY?

Yes. Since it is impossible for a utility to design plant and make
investment to somehow accommodate decreasing demand, a downgrading

of used and useful would create a direct disincentive for proper facility

‘sizing. That disincentive will increase the cost to the customer over time

and decrease the level of service. The utility would again be placed in the

13
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inequitable position of having to make investment to avoid customer
complaints and regulatory penalties, but not being allowed to recover that
investment.
OTHER THAN THE AUTHORITIES YOU HAVE ALLUDED TO AS
ESTABLISHING DESIGN REQUIREMENTS, DID YOU RELY ON
ANY OTHER SOURCES OF INFORMATION IN FORMULATING
YOUR OPINION ABOUT MAINTAINING CONTINUITY FOR
USED AND USEFUL DETERMINATIONS?
Yes, I have reviewed two prior Commission orders where the Commission
has recognized that decreases in demand over time should not equate to
decreases in used and useful for treatment plant. Those orders are Order
No. PSC-93-1113-FOF-WS, issued July 30, 1993, in General Development
Utilities, Inc.’s consolidated rate cases for Silver Springs Shores and Port
Labelle and Order No. PSC-94-0739-FOF-WS, issued June 16, 1994, in
Utilities, Inc.’s rate case for Marion and Pinellas Counties. Also, as I
mentioned earlier, Commission staff’s May 12 draft of used and useful
rules recognizes this principle in so far as the maximum day is selected
from five years of historic information notwithstanding whether that day
happens to fall within a rate case test year.

With regard to distribution and collection lines, I have seen more
than one instance where the Commission has utilized the used and useful

percentages of a prior case for a subsequent case. For example, in

14
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Southern States” 1992 consolidated rate case, the Commission expressly
adopted the 100% used and useful determinations it made for water
distribution lines in Southern States’ earlier Seminole County rate case in
Docket No. 890868-WS. The Commission did the same thing in Southern
States’ recent Marco Island rate case; that is, it found that the Marco
Island water distribution and wastewater collection lines were 100% used
and useful because those were the used and useful percentages determined
in the prior Marco Island rate case.

I agree with the Commission decisions in the cases I've referenced,
and I believe the Commission’s decision in this case should be consistent
with those decisions.

THE THIRD SUBJECT AREA YOU REFERRED TO WAS
SOUTHERN STATES’ TREATMENT OF ALL LAND AND
FACILITIES DEDICATED TO REUSE AS 100% USED AND
USEFUL. WHAT JUSTIFICATION DO YOU OFFER FOR THIS
PROPOSAL?

Two provisions of the Florida Statutes support Southern States’ position
regarding reuse facilities. Section 403.064(10) states:

Pursuant to chapter 367, the Florida Public Service

Commission shall allow entities under its jurisdiction which

conduct studies or implement reuse projects, including, but

not limited to, any study required by subsection (2) or
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facilities used for reliability purposes for a reclaimed water

reuse system, to recover the full, prudently incurred cost of

such studies and facilities through their rate structure.

Section 367.0817(3) states:

All prudent costs of a reuse project shall be recovered in

rates. The legislature finds that reuse benefits water,

wastewater, and reuse customers. The Commission shall

allow a utility to recover the costs of a reuse project from

the utility’s water, wastewater, Oor reuse customers Or any

combination thereof as deemed appropriate by the

Commission.

I note incidentally that Section 403.064(10) was modified in 1994,
making its statement regarding reuse costs clearer, and then renumbered
from Section 403.064(6) to 403.064(10). The legislative intent which I
perceive from the stat;nory provisions I have quoted is that reuse shall be
encouraged by allowing utilities to recover the complete costs of reuse
facilities without a used and useful adjustment. It goes without saying that
reuse is essential to conserving Florida's water resources and protecting the
environment. Southern States in particular has made great strides in
developing reuse over the last several years. However, if the Commission
were to apply a used and useful adjustment to facilities associated with

reuse, the incentive for a utility to invest in reuse would be greatly
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diminished, to the detriment of Florida’s conservation and environmental
efforts.

My opinion is also based on and supported by two letters from
representatives of the DEP contained in Exhibit Ct_D (GCH-1) and by a
memorandum of understanding between the Commission and DEP
contained in Exhibit CLO_ (GCH-2). I believe the contents of both of these
exhibits are public record.

The first letter in Exhibit {0 (GCH-1) is from Mr. Richard M.
Harvey, Director of the Division of Water Facilities, dated July 30, 1992,
and addressed to Mr. Charles Hill of the Commission staff. The second
is from Mr. Richard Drew, Bureau Chief of Water Facilities, Planning and
Regulation, dated July 14, 1993, and addressed to Mr. John Williams of
the Commission staff. Both Mr. Harvey, in the second paragraph of his
letter, and Mr. Drew, in the first numbered comment attached to his letter,
state that "the entire cost of a reuse project should be considered used and
useful.” I know Mr. Harvey and Mr. Drew, and both are responsible for
policy and rule applications and determinations with respect to utilities for
DEP.

In paragraph six on page five of Exhibit _Ci_D__ (GCH-2), the
Commission and DEP agreed that "as noted in Section 403.064(6), F.S.,
and pursuant to Chapter 367, F.S. the PSC shall allow utilities which

implement reuse projects to recover the full cost of such facilities through
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their rate structures.” The intent of the statement in the Memorandum of
Understanding is, in my perception, the same as the intent of the other
material referenced -- that reuse facilities not be adjusted for used and
useful.

Moreover, it must be understood that, if the Commission desires to
encourage reuse and advance the environmental and conservation benefits
that go along with reuse, the Commission must award utilities complete
recovery of all of the utilities’ investment in reuse facilities without a used
and useful adjustment.

THE FOURTH SUBJECT AREA YOU WERE TO ADDRESS
CONCERNS MARGIN RESERVE. DO YOU HAVE ANY
GENERAL COMMENTS REGARDING MARGIN RESERVE?
Yes. In previous cases, I have described margin reserve as the additional
water and wastewater facilities needed to meet customer demand while
additional facilities are being constructed.

With regard to the definition of margin reserve, I am of the opinion
that where regulations require capacity for future connections, it is not
necessarily proper to consider that additional capacity as something
separate and apart from what should be considered used and useful in the
first place. In other words, if DEP requires Southern States to maintain
excess capacity, there is no reason to evaluate and treat that excess

capacity as a margin reserve in the manner which the Commission has
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done traditionally. Tt is simply excess capacity required by regulations and
therefore used and useful. This notwithstanding, Southern States has
isolated its requested margin reserve per standard Commission practice.
WHAT IS YOUR OPINION OF THE METHODOLOGY THE
COMMISSION HAS USED TO CALCULATE MARGIN RESERVE
IN THE PAST?

1 do not take issue in this case with the Commission’s margin reserve
methodology for water distribution and wastewater collection lines. I
disagree only with the Commission’s historic practice of limiting the
margin reserve for water and wastewater treatment facilities to 18 months.
WHY DO YOU DISAGREE WITH THE COMMISSION’S MARGIN
RESERVE LIMITATION FOR TREATMENT PLANT?

My reasons fall into two general categories: theoretical and regulatory.
I will address my theoretical points first.

In a very fundamental way, I do not believe that the Commission’s
past practice of allowing an 18 month margin reserve for treatment plant
can achieve the purpose of the margin reserve, to insure that utilities have
additional capacity available to meet changing demand. It should be noted
that the purpose of the margin reserve is summarized in the Commission
staff’s May 12 draft used and useful rules as follows:

The Commission recognizes that for a utility to

meet its statutory responsibility, it must have
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sufficient capacity and investment to meet the

existing and changing demands of present customers

and the demands of potential customers within a

reasonable time. The investment needed to meet the

demands of potential customers and the changing

needs of existing customers is defined as margin

reserve.

In most instances today, if a utility must construct additional
capacity to keep ahead of the customer demands, it needs more than
eighteen months to complete the process. This is especially true in some
areas such as Lehigh where there is a fragile water supply and a relatively
complex treatment process necessary to treat the water. For a very "clean”
process in which there are no permitting, design or construction delays,
two years is about the minimum time period in which additional capacity
can be provided. However, in reality, a two year completion time is not
frequently experienced. Three years is more realistic. Below I have
outlined a step by step process for the addition of water treatment capacity:
1. In house review of records, capacity, customer commitments, etc.

and the determination of the abilities and manpower to complete

the work.
2. Depending on the project’s scope, a request for a proposal, review

of qualifications and selection of an outside consultant may be
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undertaken.

Determination of the needed capacity increase to meet the demands
of the current and future customers via a planning document.
Study of the various raw water supply alternatives and the required
treatment facilities, as applicable.

Selection of the raw water supply and treatment alternatives and
selection of plant sites, as applicable, so as to ensure the highest
quality product for the lowest customer price.

Determination of the source of supply and the sizing of reatment
facilities taking into account economies of scale and used and
useful considerations.

Preliminary planning level engineering estimate of planning, design
permitting, construction and start up costs including overhead
expenses, capitalized interest, etc.

If applicable, study of financing alternatives and determination of
lowest cost financing alternatives.

If applicable, preliminary approval of financing alternative by
financial institution, local government, etc.

Consumptive Use Permit (CUP) application preparation with
supporting documentation.

Water Management District (WMD) review and request for

additional information.
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20.
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22,
23.
24.
25.
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27.
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Complete request for additional information.

WMD review and staff report.

WMD Board approval, noticing and CUP issuance.

Design wells and local government approval of wells.

Bidding, evaluation and award of well drilling contract.
Confirming funding for the well drilling contract.

Well construction and testing.

Water sampling and analysis.

Determination of water quality and its applicability to the treatment
process. At this point, project redesign may be necessary causing
significant delays.

Water treatment facilities design completion.

Application for DEP construction permit.

DEP review and request of additional information.

Complete request for additional information.

DEP review and notice of intent.

DEP construction permit noticing and permit issuance if no
objections.

Local government approvals: local jurisdictional agency’s review
and permitting of construction; local zoning agency’s review and
approval of any requested zoning changes; and local planning

agency’s review for consistency with planning documents.
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30.

31.

32.

33.

34.

35.

36.

37.
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Final design completion and preparation of bidding documents.
Biddihg, evaluation and award of construction contract.
Confirming funding for construction contract.

Water treatment plant construction and disinfection.

Substantial completion inspection and certification.

Punch list determination and completion of items.

Start up, operator training and operation and maintenance manual
review.

Final walk through and inspection and completion of final punch
list items.

Final payment to contractor and project close-out.

Final DEP certification and preparation of as built drawings.

It should be noted that the above list is not all inclusive and

outlines only the major activities for the addition of water system treatment

plant. This outline assumes a relatively simple water treatment facility

with no major delays in the permitting, design or construction processes.

In a more complicated process, for example one involving an R.O. facility

with an injection well, the permitting and construction time would more

than likely be extended by at least one year.

I have outlined these steps to illustrate the complexity of the

process. Some of the steps can be performed simultaneously; however, in

my experience, the process is only rarely completed within 18 months.
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The basic steps for wastewater treatment plant expansion are
extensive and similar to the water treatment plant list discussed previously.
With wastewater plants, further delays can arise after construction. Since
effluent quality standards must Bc met for all wastewater treatment plant
additions as of the start-up date, additional time may be required to adjust
treatment operations prior to a plant’s becoming fully operational.

In prior cases, including Southern States’ rate cases in which I have
testified, the Commission has concluded that the margin reserve for
treatment plant should only represent the time necessary to construct
additional treatment plant. The Commission has justified this conclusion,
at least in part, with the statement that most of the costs expended for
adding additional treatment capacity are incurred during the construction
period. However, by its decision, the Commission has assumed that the
utility will not have any delay or difficulty anywhere along the processes
which I have described above. Stated differently, the Commission’s
margin reserve theory assumes the utility is in the construction phase and
that construction will come off without a hitch. In today’s complex
regulatory environment, I believe these presumptions are incomplete, in
error, and flawed. 1 also do not understand the importance of the
Commission’s rationale that construction costs and construction time
should be matched for purposes of the margin reserve. I think this

matching argument ignores the goals which the Commission should strive
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to achieve through the margin reserve, namely encouraging sound
planning, environmental responsibility, and economies of scale.

Furthermore, 1 have testified in previous cases that from an
engineering standpoint, the imputation of CIAC on the margin reserve is
incorrect because the margin reserve is a known and continuous obligation
whereas the collection of CIAC is an unpredictable future event. This
point remains my testimony, but I also point out that the imputation of
CIAC significantly undermines the stated purpose of the margin reserve
and negatively impacts | the goals of achieving proper planning,
environmental preservation, and economies of scale for the benefit of the
customers. 1 have reviewed a number of instances where the CIAC
imputed on the margin reserve completely or substantially eliminates the
margin reserve.

In summary, my comments on margin reserve tie back to the
general comments I made earlier regarding used and useful. From an
engineering standpoint, I do not believe that the margin reserve in its
present form promotes the goals it should promote. The Commission is
sending an economic signal c.ontrary to the stated purpose of the margin
reserve.

THE SECOND REASON YOU STATED FOR DISAGREEING WITH
THE 18 MONTH MARGIN RESERVE FOR TREATMENT PLANT

WAS REGULATORY IN NATURE. COULD YOU EXPLAIN WHAT

25
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YOU MEAN?

DEP’s rules concerning planning for wastewater facilities expansion dictate
the extension of the margin reserve period beyond eighteen months for
wastewater treatment facilities. DEP Rule 62-600.405, F.A.C., attached to
my testimony as Exhibitm (GCH-3), requires a utility to provide timely
planning, design and construction of plant expansions based on the
schedule delineated in the rule. Essentially, this rule requires a utility
providing wastewater service to submit annual capacity analysis reports to
the DEP once a certain level of capacity is reached. These reports must
analyze an existing facility and its capacity to provide service. Basically,
the rule has established four triggers to determine when certain activities
need to be commenced concerning the design, permitting and construction
of additional wastewater treatment facilities. If the projected flows of the
facility exceed the permitted capacity of the facility within 5 years of the
date of the report, then the report must include a statement by a registered
engineer that planning and preliminary design of a plant expansion has
been initiated. When the projected flows are expected to exceed the
capacity within 4 years, the report must include a statement from the
registered engineer that plans and specifications for the expansion are
being prepared. If the engineer determines that projected flows are going
to exceed the capacity within 3 years, then a construction permit

application must be submitted to the DEP within 30 days of such a
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determination. The final trigger is that if the capacity analysis report
indicates that the projected flows are going to exceed the permitted
capacity of the treatment facilities within 6 months, an operating permit
application must be submitted by the utility along with the capacity
analysis report.

Although the rule does not directly state that a utility must maintain
capacity necessary to meet demand for the next 5 years, the clear intent of
the rule is that capacity should be maintained for a 5-year window,
especially if the utility does not wish to perpetually be in a permitting and
expansion mode for every wastewater treatment plant it operates. The
stated purpose of the rule is to provide for the “timely planning, design,
and construction of wastewater facilities necessary to provide proper
treatment and reuse or disposal ..." Clearly, the rule reflects DEP’s
recognition that the planning, design, and construction process takes five
years.

This situation with wastewater treatment plant expansions appears
to be another instance of DEP’s requiring one thing -- reserve capacity for
five years -- and the Commission’s sending a contrary signal -- by limiting
utilities to an 18 month margin reserve and by imputing CIAC. I can
bring this disparity into focus by stating that if a utility filed a permit
application in accordance with this DEP rule and suggested in the

application that it would build capacity sufficient only to serve 18 months
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of growth beyond its present capacity, I have no doubt the application
would be rejected.

Therefore, in consideration of the DEP rule I have referenced, 1
recommend that the Commission allow a five year margin reserve for
wastewater treatment plant.

DO THE COUNTIES AND CITIES WHICH YOU DO WORK FOR
GENERALLY CONSTRUCT WASTEWATER TREATMENT PLANT
IN INCREMENTS NEEDED TO MEET DEMAND OVER AT LEAST
A 5-YEAR PERIOD?

Yes. A good number build for demand beyond five years. Their reasons
for building for at least five years include all of those I've already
mentioned, the rule requirements, prudent planning, environmental
protection, and economies of scale. Local governments also consider
growth management requirements. Although the Commission does not
enforce growth management laws, I mention this because it relates to
prudent planning. State planning requirements are such that public
facilities, including utilities, must be in place concurrent with growth. In
order to fulfill these requirements, local governments size their wastewater
and their water facilities to meet planned changes in demand within their
service areas over a five year, or longer, period.

DO THE COUNTIES AND CITIES WHICH YOU DO WORK FOR

GENERALLY CONSTRUCT WATER TREATMENT PLANT IN

28
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INCREMENTS NEEDED TO MEET DEMAND OVER AT LEAST
A 3-YEAR PERIOD?

Yes, and frequently beyond, for the same reasons I have just mentioned.
IN FORMULATING YOUR OPINION CONCERNING THE NEED
FOR A THREE YEAR MARGIN RESERVE FOR WATER
TREATMENT AND A FIVE YEAR MARGIN RESERVE FOR
WASTEWATER PLANT DID YOU RELY ON ANY SOURCES OF
INFORMATION OTHER THAN THAT WHICH YOU HAVE JUST
REFERENCED?

Yes. In both of the letters contained in Exhibit (_:LQ_ (GCH-1), specifically
in the second comment on page 2 of Mr. Drew’s letter and in the second
paragraph of the first page of Mr. Harvey’s letter, DEP’s representatives
stated that the Commission’s rules should allow a utility to recover
investment for timely expenses for needed wastewater treatment facilities
consistent with the rule which I have cited. I also note that the May 12,
19935, draft rule from the Commission staff recognizes the need for a three
year margin reserve for water treatment plant and a three year margin
reserve for wastewater treatment. The draft rule also states that utilities
are encouraged to undertake planning that recognizes conservation,
environmental protection, and economies of scale. While I agree with the
three year margin reserve proposed for water treatment plant, a three year

margin reserve for wastewater treatment plant would be in conflict DEP

29




10

11

12

13

14

15

16

17

18

19

20

21

22

rules. For the reasons I have explained, I believe a five year margin
reserve for wastewater treatment plant is appropriate.

THE FIFTH SUBJECT AREA YQU SAID YOU WISHED TO
ADDRESS CONCERNS SOUTHERN STATES’ USE OF THE
HYDRAULIC MODELING TO DETERMINE USED AND USEFUL
FOR WATER TRANSMISSION AND DISTRIBUTION FACILITIES
IN FOUR OF SOUTHERN STATES SERVICE AREAS. WHAT
JUSTIFICATION DO YOU OFFER FOR THE COMMISSION’S
ACCEPTANCE OF THIS HYDRAULIC MODELING TO
DETERMINE USED AND USEFUL?

I have performed hydraulic modeling in numerous instances in the past.
I agree with Southern States’ witness Edmunds’ testimony that: (1)
regulatory requirements and generally accepted design criteria dictate that
transmission and distribution facilities be designed to accommodate peak,
maximum day, and fire flow conditions, (2) hydraulic modeling will more
accurately reflect the demands placed on the ransmission and distribution
facilities by current connections than would the Commission’s
conventional lot count method for determining transmission and
distribution used and useful, (3) fire flow must be considered in the design
of water transmission and distribution facilities, and (4) the lot count
method does not accurately evaluate lines used for looping a system. I

also completely agree with Mr. Edmunds that the lot count method poses
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a direct disincentive for proper facility design. Used and useful
considerations should parallel design and regulatory requirements, as I
have already testified, so as to abate this disincentive. I also agree that the
lot count method poses a disincentive for utilities to take advantage of the
economies of scale available through the bulk purchasing of materials,
taking advantage of the time value of money, competitively bidding
projects, paralleling water lines with other utility facilities, and minimizing
other costs such as contractor mobilization costs, permitting costs, pressure
testing, bacteriological testing and engineering costs. In fact, the
Commission’s conventional lot count method for determining used and
useful for transmission and distribution facilities thoroughly discourages
utilities from taking advantage of the economies of scale. 1 also add that
the Commission’s lot count methodology does not account for those fill-in
lots (unconnected lots located between connected lots) which may never
be built on by reason of zoniné,, the owner’s purchase of a fill-in lot
adjacent to the one upon which he/she has built, or any other reason. The
utility has no control over the level of customer disuse of fill-in lots, so
the utility should not bear the cost of that disuse. Additionally, the lot
count method fails to recognize those situations, such as those present in
this filing, where no less than the investment the utility has already made
in lines could have been made in order for the utility to provide current

connections with reliable service.
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DO YOU HAVE ANYTHING TO ADD?

Yes, in designing its rate structure for this proceeding, Southern Siates has
created two rate categories, conventional treatment and reverse 0OSmosis.
I agree with Southern States that reverse osmosis treatment has a
permanent cost difference associated with the treatment of brackish water
supplies as compared to the cost of conventional treatment methods used
for the treatment of fresh water supplies. I believe the Commission should
consider this difference in establishing rates as Southern States has
proposed.

DOES THAT CONCLUDE YOUR TESTIMONY?

Yes.
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PLEASE STATE YOUR NAME AND ADDRESS FOR THE RECORD.
My name is Gerald C. Hartman. My business address
ig Hartman & Associates, Inc., 201 E. Pine Street,
Suite 1000, Southeast Bank, Orlando, Florida 32801.
ARE YOU THE SAME GERALD C. HARTMAN WHO PREVIOUSLY
FILED DIRECT TESTIMONY?

Yes, I am.

WHAT IS THE PURPOSE OF YOUR REBUTTAL TESTIMONY?
The purpose of my testimony is to rebut certain
statements made by the following witnesses with
regard to used and useful and wvarious other
engineering matters: Mr. Ted Biddy, Mr. Hugh
Larkin and Ms. Donna DeRonne, Mr. Buddy L. Hansen,
Mr. Michael Woelffer, and Mr. Robert F. Dodrill. I
will also address some of the comments made by
staff witnesses Mr. John Starling, Dr. Janice
Beecher, and Mr. Gregory Shafer.

DO ANY OF THESE WITNESSES ADDRESS THE SUBJECT OF
ECONOMIES OF SCALE?

Yes, a number of them do. Mr. Biddy and Mr. Hansen
argue against SSU’s requested margin reserve
allowances. Mr. Biddy, Mr. Hansen, and Mr.
Woelffer argue in favor of the lot-count methed for
determining the level of water transmission and
wastewater collection lines which are used and

1
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useful. Mr. Biddy suggests a variety of used and
useful adjustments, including adjustments to
storage facilities, hydropneumatic tanks, emergency
generators, high service pumps, and the like. Mr.
Larkin and Ms. DeRonne purport to apply Mr. Biddy’s
proposed used and useful adjustments to the utility
plant balances. These witnesses argue against
S8U’'s requested used and useful percentages and, in
so doing, disregard the economieé of scale I cited
in my direct testimony as supportive of those
percentages.

I also note that beginning on line 22, page
16, of his testimony, Mr. Hansen opines that SSU
should install a larger ground storage tank at
Sugarmill Woods than the one proposed for SSU to
take advantage of economies of scale and to provide
better service. Staff witness Dr. Beecher makes
several comments concerning economies of scale on
pages 10 and 20 of her testimony. Staff witness
Mr. Starling has compiled certain comparative cost
information for different types of water treatment
facilities, apparently without considering
economies of scale pertinent to the underlying
data. Staff witness Shafer discusses several
Commiszion goals which I believe are impacted by
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economies of scale.

MR. HARTMAN, HAS YOUR FIRM PREPARED AN ECONOMY OF
SCALE EVALUATION FOR WATER AND WASTEWATER UTILITY
TREATMENT FACILITIES AND COMPONENTS?

Yes. An Economy of Scale Evaluation report was
completed by my firm in late February of this year
and a copy provided to the parties in this case by
mail on February 23, 1996, in response to OPC
Document Request No. 304. A copy the Economy of
Scale Evaluation 1s attached to my rebuttal
testimony and identified as Exhibit jzi__ {GCH-4) .
WAS THIS ECONOMY OF SCALE EVALUATION PREPARED BY
YOU OR BY PERSONS UNDER YOUR SUPERVISION AND
CONTROL?

Yes, 1t was.

COULD YOU FIRST EXPLAIN WHAT AN ECONCMY OF SCALE
1S AND THEN DISCUSS THE CONTENTS OF YOUR ECONOMY OF
SCALE EVALUATION?

Yes. Generally stated, an economy of scale is the
phenomenon of a decreased per unit cost attained
through the use of larger units. To illustrate, a
10,000 gallon per day (gpd) wastewater treatment
plant may cost $60,000 to build and thus have a per
unit cost of $6.00 per gallon per day, whereas a
100,000 gpd plant may cost $250,000 and have a per
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unit cost of $2.50 per gallon per day. In this
example, the per unit cost for building the larger
plant is much less than for building the smaller
plant and reflects an economy of scale. An economy
of scale can likewise be evident for the operation
and maintenance costs for running a larger versus a
smaller plant.

That the economy of scale phenomenorn occurs
with water and wastewater facilities and facility
components, I believe, is without guestion. The
purpose of the Economy of Scale Evaluation was to
identify and measure any econcmies of scale for the
capital costs of water and wastewater treatment
facilities and components.

Briefly stated, the Evaluation examined the
average cost and per unit cost of the following
facilities/components: extended aeration package
wastewater treatment plants; contact stabilization
wastewater treatment plants; blowers, filters, and
chlorination units for wastewater plants; standby
generators for water and wastewater plants;
prestressed concrete ground storage tanks, steel
ground storage tanks; water plant disinfection
{chlorination) egquipment; high service pumps;
hydropneumatic tanks; lime softening water
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treatment plants; reverse osmosis water treatment
plants; gravity sewer lines; sewage pump stations;
sewer force mains; and water mains. Unit cost
curves, showing the cost per unit of capacity on
one axis of a graph and capacity on the other, were
created for all facilities/components examined.
These wunit cost curves clearly demonstrate the
economy of scale associated with each
facility/component. Furthermore, the unit cost
curves in the evaluation also serve to illustrate
the threshold minimum size which selected
facilities/components must be before the rate of
change in the per unit cost begins to decline.
Exhibit i[ (GCH-5) 1is a one page summary
illustration of water plant component unit cost
curves.
COULD YOU EXPLATIN EKROW THE ECONOMIES OF SCALE
REVEALED IN THE EVALUATION SPECIFICALLY RELATE TO
THE TESTIMONY OF THE WITNESSES YOU HAVE MENTIONED?
Yes. Let us take as an example the issue of margin
regerve specifically as it relates to the sort of
concerns Mr. Hansen mentioned and ground storage
tanks.

The economy of scale associated with various
sized steel ground storage tanks i1s illustrated in
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the series of graphs, charts and tables contained
in Exhibit _jjj_______ (GCH-6) . Since a written
explanation or summary and conclusion sheet appears
before each of the various graphs, charts and
tables presented in the Exhibit, I will not repeat
the content of those sheets here. However, I would
like to point out a few items in order to better
focus the issue. The first graph included in the
Exhibit shows the cost curve and unit cost curve
for steel ground storage tanks. The unit cost
curve, simply stated, illustrates the economy of
scale. The "inflection point®™ of the unit cost
curve refers to that point at which the relative
maximum economy of scale is achieved and beyond
which the unit price remains nearly constant. 1In
the case of the steel ground storage tanks, the
inflection point 1s at the 100,000 gallon tank.
Therefore, to take advantage of the optimal economy
of scale, a 100,000 gallon tank would be the
threshcold size necessary. This 1s not to say,
however, that a tank of that size is appropriate in
all cases -- only that it is the threshecld gize
required to achieve the optimal economy of scale.
The remaining graphs, charts and tables in the
Exhibit serve to illustrate the cost-effectiveness
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of installing different size tanks over time under
various growth and economic conditions and
considering the Commission’s present form of used
and useful determinations. The graphs immediately
following the cost curves provide a clear picture
of the following events and conditions for the tank
example over time: demand, tank phasing, total
tank capacity, total investment, investment used
and useful comparison, and used and useful
percentage. The next set of graphs depict: (1)
the investment savings associated with sizing tanks
in larger sizes and (2) the margin reserve period
necessary to promote larger sizing and, hence,
achieve that savings, 15 years in these examples.
The tables appearing next in the Exhibit show the
costs savings per ERC over time under various tank
sizing scenarios. These tables portray the long-
term cost savings to the customer with a larger
tank as compared to a smaller tank. Present value
charts appear last in the Exhibit. These charts
show the present value for installing a tank or
tanks assuming the scenarios described. These
charts are significant in that they invoke the
illogical economic signal the Commission sends
utilities by measuring used and useful as it has in
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recent years. All things being equal, the most
cost effective choice for the utility engineer is
the choice with the lowest present value (both to
the utility and the customer), but the Commission’s
used and useful practices act as a disincentive to
economies of scale and corrupt the decision-making
process. In other words, the Commission’s used and
useful practices encourage a utility to install the
smallest tank necessary so the utility may recover
the greatest portion of its total investment in the
tank, but the present value tables in this Exhibit
reveal that the smallest tank necessary is not the
most cost-effective choice. It is my testimony
that one of the ways the Commission can correct
this illogical economic signal and encourage
economies of scale is through an appropriate
allowance for the margin reserve.

It should be noted that based on the
information and analyses in the Economy of Scale
Evaluation, the storage tank example is
representative of the economy of scale for all of
the components/facilities examined.

Mr. Hansen's testimony illustrates the irony
of used and useful in recent years. Mr. Hansen
opposes a margin reserve, suspects that 8SU’s goal
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is to operate at or near capacity, yet he asks that
SSU install a ground storage tank larger than the
minimum currently needed. He embraces the service
benefits and long-term cost effectiveness of the
margin reserve and the economy of scale, but he
fails to grasp the economic penalty he proposes.
The cause-and-effect relationship at work with
used and useful and economies of scale is simple.
The Commission’s used and useful practices of
recent years, combined with no margin reserve, an
insufficient margin reserve, Or a margin reserve
with CIAC imputed thereon -- the various proposals
of the intervenors in this case -- provide
utilities mno incentive to take advantage of
economies of scale and instead cause economic harm
to those utilities who do. No utility company can
be asked to make investment of shareholder money
when the recovery of and a return on a substantial
portion of that money is virtually totally at risk.
This is particularly true here as the rate of
return to the shareholders ig set by regulators and
does not increase to the extent which would be
necessary to compensate for that risk. Thus, the
economic message from the Commission in recent
vears, and the economic message the intervenors
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would have the Commission send in this case, 1is to
build plant in small increments, ignore econcmies
of scale, and bear inordinate risk for even
threshold sizing.

In consideration of the results of the Economy
of Scale Evaluation, I believe that for the utility
and the customers to experience the benefits of
sizing all facilities/components to take advantage
of economies of scale, the minimum margin reserve
period for all facilities/components should be
seven vyears. The intervenor’'s suggestion that
there be no margin reserve at all will only serve
to harm the customers over time. A five-year
margin reserve period as SSU has suggested is an
initial step to more cost-effective rate setting.
MR. HARTMAN, DOESN'T YOUR ECONCMY OF SCALE
EVALUATION IN FACT SUPPORT USED AND USEFUL
PERCENTAGES HIGHER THAN THOSE REQUESTED BY SSU IN
ITS MFR’S?

Yes, it does. SSU’s position in this proceeding,
however, is that the Economy of Scale Evaluation
supports the used and useful percentages SSU
requested in 1its filing as a minimum. SSU's
requested used and useful percentages should
therefecre not be reduced unless SSU accepts an
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error in calculations.

In this case, SSU followed the basic formula
approach to used and useful which the Commission
accepted in S8SSU’'s last case. Generally, this
approach may capture economies of scale in the
margin reserve.

YOU MENTIONED THAT STAFF WITNESS MR. SHAFER
REFERENCES ECONOMIES OF SCALE OR MATTERS WHICH
ECONCMIES OF SCALE INFLUENCE. WHAT COMMENTS DO YOU
HAVE REGARDING HIS TESTIMONY?

Mr. Shafer recites several Commission goals which I
believe should be influenced by economies of scale,
specifically the following: providing safe,
efficient service at an affordable price; resource
protection; and a financially healthy and
independent wutility. As I stated in my direct
testimony, I do not believe the Commission can
promote resource protection and reliable service
unless used and useful considerations parallel
design and regulatory requirements. Efficient
service, moreover, must be considered on a long-
term basis. The econcomy of zscale to be realized in
utility facilities, as well as in the operations
and administration functions, provides for long-
term, efficient, and cost-effective service. Thus,
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if, as Mr. Shafer says, the Commission is to make
decisions which will give utilities an incentive to
be more efficient, economies of scale must be given
greater weight in used and useful considerations
than it has in recent years.

I note that applying the used and useful
formulae I have referred to has not always been the
Commission practice. Several vyears ago, the
Commission considered economies of scale in
evaluating wused and useful because it was
recognized that economies of scale promoted safe
and efficient service and minimized 1long term
capital investment. Attached hereto as Exhibit

(GCH-7) are copies of Commission staff
memoranda which served as a guide to used and
useful and wherein economies of scale are
emphasized criteria. In recent years, with only
occasicnal exceptions, the Commission came to
ignore ignoring economies of scale in favor of a
rigid formula approach to used and useful. This was
alsc about the time capital investment requirements
for water and wastewater utilities were heightened
due to increased regulatory regquirements such as
those imposed by the Clean Water Act. In my view,

periods of increased capital investment
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requirements are precisely the wrong time to
forsake economies of scale, especially where growth
is present to support the economies.

DO YOU HAVE ANY OTHER COMMENTS REGARDING THE
ECONOMY OF SCALE AS IT RELATES TO USED AND USEFUL?

Yes, but I will make those comments as I address
specific areas of the intervenor’s rebuttal. Also,
later on in my testimony, I will briefly address
economies of scale insofar as they relate to Mr.
Starling’s cost comparisons and Dr. Beecher’'s
testimony on single-tariff pricing.

DO YOU HAVE ANY OTHER COMMENTS ON THE INTERVENOR’S
TESTIMONY ON MARGIN RESERVE NOTWITHSTANDING ECONOMY
OF SCALE?

Yes. I believe I have already adequately addressed
Mr. Hansen'’'s margin reserve comments. On page 3 of
Mr. Biddy's testimony, he characterizes Rule 62-
600.405 as establishing the intervals for
submitting a capacity analysis report ("CAR") and
not a 5 vyear reserve capaclty requirement. I
disagree with Mr. Biddy'’'s interpretation for the
reasons stated in my direct testimony and as
explained further by SSU witness Harvey 1in
rebuttal. The rule is applied by DEP to assure
that at least a 5 year margin reserve of capacity
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exists or that the expansion process is underway.
To interpret the rule as Mr. Biddy suggests is to
separate the words of the rule, which on the
surface address reporting requirements, from the
rule’s meaning, which focuses on performing the
acts one must report. Further, a shorter margin
reserve period would place utilities in a position
where the expansion activities for one interval and
the next interval overlap, which makes no economic
or regulatory sense whatsoever.

DO YOU AGREE WITH MR. BIDDY’S COMMENT ON PAGE 4
REGARDING THE WATER PLANT MARGIN RESERVE PERIOD?

I agree that DEP does not presently have in place a
rule for water facilities similar to Rule 62.600-
405. Yet, on recent submittals I have made to the
DEP, adequate capacity has been an issue in the
permit application process. Those reviewing these
applications have with increased regularity asked
if 5 years of water plant capacity is available or
planned.

My direct testimony lists the multitude of
activities necessgsary for an expansion project. It
is simply wrong to restrict the water treatment
plant margin reserve to less than 3 vyears on the
bagis of Mr. Biddy's paltry claim, “Sometimes it
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does not take a long time to increase capacity for
water treatment, such as adding a new well and
filters." Further, as stated in DEP’s letter of
June 29, 1995, attached to the testimony of SS5U
witness Harvey, "[DEP] strongly recommend[s] that
the Commission recognize at least a five-year
reserve capacity when calculating the "“used and
useful” percentage of water and wastewater
treatment facilities."

MR. BIDDY SUGGESTS A MARGIN RESERVE IS NOT
NMECESSARY. DO YOU DISAGREE WITH HIM?

Yes. Of course a margin reserve 1is necessary.
There are three basic reasons which support margin
reserve: (1) economic benefit to the customers and
the utility, (2) public health and environmental
protection, and (3) reduced regulatory costs.
First, a margin reserve permits the utility an
opportunity to achieve at least some portion of the
economy of scale benefit I have already described.
Second, if no margin reserve 1is permitted,
utilities will be forced into a situation where
they would constantly be butting up against the
capacity limitations of their facilities. The
dangers to the public health and the environment
which result from this are obvious: insufficient
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water pressure, connection moratoria, insufficient
chlorine contact time, lack of sufficient disposal
facilities, improper discharge of wastewater, and
insufficient wastewater treatment to name a few.
And all of these problems can occur due simply to
the variability of demand if a margin reserve is
not present. Third, if utilities cannot earn a
return on economically sized plant, forcing the
utilities to constantly operate facilities on the
edge of their capacity limitations, all of the
activities associated with needed improvements and
expansions will likewise be in constant motion. A
perpetual permit and construction apparatus on the
part of utilities requires the perpetual attention
of the regulatory authorities’ engineers,
inspectors, analysts, etc. -- all at an increased
cost to the utility, the customers and the state.
Each of these adverse consequences result from the
intervenors’ no margin reserve position and should
be scrupulously avoided.

IS MARGIN RESERVE "SOLELY FOR NEW CUSTOMERS"™ AS MR.
BIDDY STATES?

No. In fact, OPC witness Ms. Kim Dismukes suggests
that the current customers will consume more water
in the future. Therefore, OPC’'s witnesses are
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inconsistent on this point. The Commission should
recognize that different OPC withesses have made
directly conflicting assertions to support the
results OPC desires on different issues. of
course, OPC cannot have it both ways -- customers
cannot consume more water to sult Ms. Dismukes’
proposed consumption adjustment while at the same
time not consume such additional gquantities to
support Mr. Biddy’s assertion that the margin
reserve 1is exclusively for future customers. I
would also note that it is not absolutely certain
what effect SSU’s conservation efforts would have
on peak demands, as opposed to total consumption.
85U's plants must meet the peak demands of the
existing customers and many components are designed
to meet that level of demand.

The existing customers benefit from the
capacity to serve their needs, to attenuate the
impacts of growth in connections, and from the
long-term economies of scale.

The variability of demand over the useful life
of an asset (30-50 vyears) can be great, and only
the existing customers create this wvariability.
Smaller facilities demonstrate higher variability
in demand than do larger facilities. SSU is
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comprised mostly of small facilities; therefore,
all of the small SSU facilities reqguire a margin of
reserve due to this factor alone.

Further, margin reserve is an accepted
regulatory allowance for growth in the need for
service from both existing and new customers. The
margin reserve cannot be sequestered for, or
dedicated exclusively to, future customers. If one
were to apply Mr. Biddy’s premise to its logical
end, whenever test year customers use any water or
produce any wastewater in excess of test year
levels, the wutility should disconnect those
customers because they have used all the capacity
they have paid fer. Needless to say,
disconnections of this sort are impossible as a
practical matter, but it illustrates the point that
Mr. Biddy expects the customers to receive all the
benefits of the margin reserve but with the costs
therefor borne exclusively by the utility. If no
margin reserve 1s allowed as Mr. Biddy proposes,
the existing customers will not receive any of the
service benefits Mr. Biddy must expect them to
experience.

Generally, growth for SSU statewide is about
3% per year. In 3 vears only 9% to 10% growth on
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the average would occur. As indicated in the
Economies of Scale Evaluation, economical sizing is
typically in increments greater than 10%. For most
water plants, the variability of the maximum day
demand from existing customers can easily be 10%
from year to year. Thus, Mr. Biddy fails ¢to
recognize the public health, safety and welfare
requirements of proper facility sizing which would
necessitate a margin reserve without growth and
which would necessitate a greater one with growth.
Mr. Biddy’s suggestion that the utility could
recover its costs through "prepaid fees from future
customers” and "in other ways" is without
foundation. Prepayments from future customers or
developers would be a disincentive to growth and,
if imposed, may not ever occur, much less in an
orderly and economic fashion. To make the utility
entirely dependent on Mr. Biddy’'s nebulous
suggestion is inappropriate.
CONTINUING ON WITH MR. BIDDY’S TESTIMONY, DO YOU
BELIEVE FIREFLOW SHOULD BE APPLIED IN USED AND
USEFUL CALCULATIONS?
Yes, 1f facilities are designed to and sized to
provide fireflow service, fireflow ghould be
included in used and useful. Mr. Biddy excluded
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fireflow from his used and useful calculations
because SSU did not provide fireflow test records
with the original filing. It should first be noted
that fireflow test results are not a filing
requirement -- I would suggest for very practical
reasons. SSU has several thousand hydrants, and it
is unreasonable and uneconomical to test every last
one of them for a used and useful analysis,
especially when those tests are not always
conclusive. In this and in SSU’'s previous rate
case, the PSC staff and OPC had ample opportunity
to inspect all of SSU’'s facilities if there were
any concerns with fireflow. To arbitrarily delete
fire flow from the used and useful calculation is
wrong when the fireflow service needs to be
provided and facilities are sized to provide the
service as shown in the MFR’s.

Even if the 1level of fireflow to a few
hydrants is unsatisfactory, fire fighting
requirements may still be met. Normal water
distribution pressures may be in the 40 to 60 psi
range. Fireflow requirements are at the 20 psi
level. As the pressure decreases, the flow rate
from the high service pumps increases and more flow
ig availlable at lower pressures. Pumper trucks,
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commonly used in the rural areas which SSU serves,
have the ability to pull water from the system and
can readily operate in the lower pressure ranges
and even at no pressure at a specific location.

Moreover, the appropriate action in response
to conclusive and unsatisfactory test results for
one or more hydrants, without any consideration to
the nature or extent of the cause, is certainly not
to exclude fireflow from used and useful. Such
action does not improve the security of the
customers and provides no incentive for a utility
to correct potential problem situations in service
areas where the utility should provide fireflow.
After evaluation, an operational change or capital
improvement should be designated to correct the
condition, a reasonable time allowed therefor, and,
if a capital improvement is reqguired, an allowance
for the improvement made in rates.

Fire service requirements are shown in the
MFR’s and reflected in the used and useful analysis
appropriately.

IS IT COST EFFECTIVE TO USE SOURCE OF SUPPLY TO
MEET INSTANTANEOUS DEMANDS?

It depends on the water resource availability. In
productive and high yvield aquifer areas, yes, it is
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quite cost effective and common practice in
Florida. Mr. Biddy suggests that it is not cost
effective, while the majority of small plants in
Florida are designed, built, and function in this
fashion. Where the water resources are not
availakle, it is not cost effective due to higher
treatment, storage and pumping costs.

DO SMALL WATER FACILITIES WITHOUT STORAGE TANKS
PROVIDE FIRE PROTECTION?

Yes, wmany do. Again, Mr. Biddy ignores the
majority of small facilities in Florida including
SSU’s. If fire fighting service is needed, there
usually is a fire well pump or two or more wells
which together provide for fire service.

MR. BIDDY OPPOSES USE OF A SINGLE MAXIMUM DAY TO
DETERMINE USED AND USEFUL FOR WATER PLANT
COMPONENTS. SHOULD A SINGLE MAXIMUM DAY BE USED?
Yes, the gingle maximum day water demand is the
minimum design reguirement as I stated in my direct
testimony. The single maximum day demand is in
accordance with design standards, FDEP rules and
regulations and utility construction practice. The
average "of the five highest maximum daily flows in
the maximum month" is not in accordance with design
standards, DEP rules, the Florida Statutes, or
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water utility construction practice in Florida. As
I explained at length in my direct testimony, used
and useful requirements must parallel design and
regulatory regquirements. Mr. Biddy dces not
directly address the many reasons I offered to
support this conclusion. Yet, interestingly
enough, throughout his testimony, Mr. Biddy
acknowledges that a single maximum day is the
design standard, for example on page 10, line 9 of
his testimony.

Mr. Biddy argues that a single maximum day is
not reliable for used and useful purpose because
precise records of line breaks, leaks, and other
water losses are difficult to keep. I think Mr.
Biddy ‘s argument is completely unpersuasive. As
stated in SSU’s direct testimony and in responses
to discovery requests, SSU has excluded known
unusual events such as line breaks from the maximum
days used in the analysis. Besides, even if one
accepts that leaks and <various other water
measurements are difficult to keep track of with
precision, there is still no legitimate basis for
wholegsale rejection of the maximum day. The
Commission should recognize the requirements of the
State of Florida. To suggest that the drafters of
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the design manuals, engineering publications, and
Florida regulations somehow failed to recognize
these water measurement considerations is
illogical. If the maximum day data is reliable for
design purposes, it is reliable for used and useful
purposes. The utility should not be placed in a
position of having to explain to the permitting
authority that its design to construct a well or
pump did not use historic maximum day data because
the Puklic Service Commission thinks a lower number
is more appropriate.

MR. BIDDY ARGUES THAT THE CONSTRUCTION PERMIT
CAPACITY OF A WASTEWATER PLANT SHOULD BE USED TO
DETERMINE USED AND USEFUL RATHER THAN OPERATING
PERMIT CAPACITY. DO YOU THINK HIS SUGGESTION IS
APPROPRIATE?

As a matter of principle, no. It is improper to
assume a change to the ongoing and permitted
process of an extended aeration plant to that of a
contact stabilization plant. Many plants have the
dual ratings Mr. Biddy discusses on page 8 of his
testimony. With a change in the treatment method
which Mr. Biddy ©presupposes, water quality,
performance, sludge handling, operator staffing,
electric usage, chemical usage and the sludge
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stabilization costs all dramatically change.
Depending on the situation, additional investment
of significant sums may be required to make the
necessary alterations and the reliability of
treatment and level of environmental protection
could also be reduced by the conversion. These
facilities Thave operating permits from DEP
designating the treatment process to be used. It
is wrong to presuppose a change in the treatment
process for the sole purpose of lowering the used
and useful percentage as Mr. Biddy advocates.

DO YOU AGREE WITH MR. BIDDY’'S FIRM RELIABLE
CAPACITY ADJUSTMENTS?

No. Beginning on page 9 of his testimony, Mr.
Biddy argues that firm reliable capacity should not
be considered separately for wells, high service
pumps, and treatment units. It appears from Mr.
Biddy's explanation on page 9 that he discounts the
probability that one of the components he refers to
may be off-line for scheduled repairs while ancther
may be off-line due to an emergency. Mr. Biddy
states only that it is unlikely two components will
be "scheduled for service at the same time." Based
on my experience, I think Mr. Biddy errs by
ignoring a confluence of scheduled and emergency
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events. Further, I would point out that Mr.
Biddy's notion of excluding certain components from
firm reliable capacity consideration is
inconsistent with the Commission‘s order in SSU’'s
last rate case in Docket No. 9201%9-WS. SSU’'s
proposed firm reliable capacity formula ig
consistent with that decision.

SSU’s method is also consistent with analogous
requirements for wastewater plant component
reliability as stated in the U.S. Environmental
Protection Agency’s MCD-05 publication. To
illustrate, Provision 2.2.1.2 of that publication
states,

A backup pump shall be provided for each set

of pumps which performs the same function.

The capacity of the pumps shall be such that

with any one pump out of service, the

remaining pumps will have capacity to handle
the peak flow. It is permissible for one pump
to serve as a backup tco more than one set of
pumps.
DO YOU AGREE WITH MR. BIDDY'’S ASSESSMENT OF FIRM
RELIABLE CAPACITY FOR WELLS?
No. Mr. Biddy on line 5, page 10, that when
"storage or high service pumping facilities are
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available" 88U’s firm reliable capacity methods
should not be applicable. It should be pointed out
that Mr. Biddy's statement is correct only if the
storage he refers to is elevated distribution
storage and the "or" in the statement is an "and. "
As thus restated, the single largest pumping unit
could be out of service, assuming the elevated
storage volume is adequate and on site, and
elevated storage could be substituted for high
service pumping firm reliable capacity. However,
this alone does not justify accepting Mr. Biddy’s
proposal for all SSU plants.

Further support for SSU‘s firm reliable
capacity calculations for wells can be found in the
results of the 1989/1990 consumptive use permit
case of the Corporation of the President of Jesus
Christ of Latter Day Saints ("COP") v. the City of
Cocoa. The final order of St. Johns River Water
Management District (the "District") in that case
accepted the findings of fact ard conclusions of
law of the Division of Administrative Hearings'
Hearing Officer that reserve well capacity of
twenty percent in excess of projected maximum day
withdrawals is reasonable in order for the utility
to meet demands during either routine maintenance
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or emergency well shutdowns. This ruling was made
without consideration for storage, elevated or
otherwise.

SSU’'s method for determining well firm
reliable capacity 1is <consistent with design
standards, reliability design, and permitting
practice.

MR. BIDDY ARGUES THAT THE PEARK HOUR FACTOR SHOULD
BE 1.3 TIMES THE MAXIMUM DAY DEMAND. DO YOU AGREE
WITH HIS PROPOSED PEAKING FACTOR?

No. Mr. Biddy quotes AWWA M32 for a suggested
range of 1.3 to 2.0. This manual applies to all
water systems 1in the United States. It 1is
recognized and accepted engineering practice that
as a system becomes larger, the peaking factor is
less. Large water systems such as those operated
by 1) the City of Tampa, 2) the City of
Jacksonville, 3) Miami-Dade Water and Sewer
Authority, 4) the City of St. Petersburg, 5) the
Orlando Utilities Commission, and 6) Pinellas
County Water have all reported peaking factors
between 1.3 to 1.6. The SSU water plants are quite
small in comparison to these. Indeed, all of the
SSU water plants combined do not serve as many
customers as large metropolitan systems. The 2.0
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factor reflects sound engineering practice for
plants which are the size of the majority of SSU’s
plants. One should not just arbitrarily say, "I
believe 1.3 should be used because it 1s the
minimum requirement," as Mr. Biddy does. Mr.
Biddy's proposed factor is insupportable and also
inconsistent with the Commission’s order in SSU’s
last rate case 1in Docket No. 920199-WS. SSU’s
proposed peaking factor is consistent with that
decision, and consistent with the available and
relevant facts and the design, construction and
building practices for small water facilities in
Florida.

COULD YOU COMMENT ON MR. BIDDY’S USE OF EMERGENCY
STORAGE?

Yes. Emergency storage does not have a specific
design criteria in AWWA M32, yet it is standard
practice 1n Florida to provide an amount for
emergericy storage. The amount of emergency storage
built depends upcn an assessment of risk and degree
of system dependability. To eliminate emergency
storage 1is to eliminate the degree of system
reliability and maximize risk. Water plants are
designed, constructed, and operated to protect the
public’s health, safety and welfare. I cannot

29




10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

25

734

agree with Mr. Biddy's elimination of all emergency
storage in all SSU plants notwithstanding whether
emergency storage was a specifically stated design
consideration. Marco Island residents were well
served by the emergency storage available during
the last hurricane and when the 30" raw water
supply line under the Marco River ruptured last
vear. The Deltona Lakes plant’'s emergency storage
was crucial in saving lives during the huge forest
fire in Deltona several years back.

MR. BIDDY NEXT DISCUSSES "DEAD STORAGE."™ IS THERE
DEAD STORAGE IN AN ELEVATED STORAGE TANK?

No.

IS THERE DEAD STORAGE IN SSU’S GROUND STORAGE
TANKS?

Yes. The vortex situation is rare if you can place
the pumps at a grade low enough. Since the SSU
ground storage tanks are typically built on flat
ground, the centerline of the pumping units are
above the bottom of the tanks. "Dead storage" is
commonly encountered in Florida storage facilities
and has been approved for used and useful storage
calculations by the Commission (in the last Lehigh
rate case) and by Sarascta County. FDEP also
recognizes this situation in permitting.
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DO YOU AGREE WITH THE COMMENTS MR. BIDDY MAKES
REGARDING HIGH SERVICE PUMPING BEGINNING ON LINE
12, PAGE 12, OF HIS TESTIMONY?

No. High service pumps at the source in many
instances are the only pumping units for the SSU
plants. High service pumps must meet all service
conditions as are typical for the SSU service
areas. Mr. Biddy assumes multiple high service

pumping locations throughout the service area.

Such situations exist only in a few of the large

SSU service areas, and even there the hydraulics
are such that the units are necessary as SSU
reflected in the MFRs. In the two locations where
elevated storage exists, Lehigh Acres and Keystone
Heights, the elevated storage can offset the high
service pumping needs to some extent, but that fact
alone does not justify Mr. Biddy’'s proposed result.
Besides, while Mr. Biddy espouses the virtues of
distribution storage and asserts that it is more
cost effective than sizing up high service pumps,
he never provided or calculated the additiocnal
theoretical storage and additional plant costs
required if such a convention is to be used.

IS IT CORRECT TO USE HIGH SERVICE PUMPS TO HANDLE
PEAK HOURLY FLOWS AND FIRE FLOWS, CONTRARY TO WHAT
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MR. BIDDY ARGUES?

It should first be understood that when
distribution storage is not available and fire flow
service is available, the standard design condition
according to the Insurance Services Office ("ISO"}
in Jacksonville, many of the county codes, city
codes and related standards, is the single maximum
day plus fire flows or peak hourly demand whichever
is greater, not the average of the five highest
maximum days of the maximum month. All storage
facilities would be undersized if an average of the
five maximum days were used. In small service
areas, a couple of "jockey" pumps (50-250 gpm) may
be used to meet the peak hour flows but are
inadequate for fireflow demands. In such cases, a
single fire rated pump of 750 gpm or 1500 gpm may
be used to provide fireflow. Customer demands and
pressures versusg Iireflow requirements must be
recognized when providing pumping units for such
plants. In large plants without dedicated fire
pumps, the single maximum day plus the service area
fireflow is used.

WHAT COMMENTSE DO YOU HAVE REGARDING MR. BIDDY'’S
PROPOSALS TO ADJUST USED AND USEFUL FOR AUXILIARY
POWER AND HYDRO TANKS?
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Both of these components should be 100% used and
useful as indicated by my direct testimony and as
supported by the Commission’s order in Docket No.
920199-WS. Moreover, the existing customers would
pay significantly more if auxiliary generators and
hydro tanks were built in multiple phases, which is
the result Mr. Biddy encourages by his suggestion
for used and useful adjustments. Exhibit ﬁi___
(GCH-4) shows that with respect to auxiliary
generators and hydro tanks.

MR. BIDDY ARGUES IN FAVOR OF THE LOT-COUNT METHOD
AS A MEANS FOR DETERMINE PIPELINE USED AND USEFUL.
IS THE LOT COUNT METHOD APPROPRIATE FOR SUCH AN
ANALYSIS?

No, for several reasons: (1) the lot count method
only measures developed versus undeveloped lots or,
in other words, the status of land development over
which the utility has no control, and not utility
service; {(2) one home can occupy two or more lots;
(3) a lot could be unbuildable due to a number of
tfactors; (4) redevelopment can occur; (5) many lots
are served by wells and/or septic tanks and will
never be customers; (6) no less of a system is
needed to serve six of ten lots as opposed to all
ten lots on a street and, since the Commission
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requires the utility to provide service, the entire
system is necessary; (7) in many instances the
development code requires the water and sewer pipes
to be built before the subdivigion phase can get
its first certificate of occupancy; (8) in most SSU
service areas, pipeline installations are
regulatory requirements for the protection of the
public health, safety, sanitation and welfare; (9)
the lot count method provides no consideration for
the economny of scale and cost-effective
construction practices for transmission and
distribution facilities as are identified in
Exhibit if (GCH-4) and which should be
considered as FPSC policy; (10) the lot count
method does not consider sizing lines to provide
fireflow or consider system looping, both of which
the utility is required to consider in design; (11)
the lot count method does not consider sound
engineering design and practice and State of
Florida, county and city rules and regulations
which also must be complied with as a FPSC
reguirement; and (12) the lot count method
encourages the proliferation of septic tanks and
individual well construction which increases the
long-term cost to existing customers by c¢reating
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internal competition and by decreasing the economy
of scale.

The Commission staff policy memos identified
as Exhibit __ (GCH-7) reveal that the Commission
did not strictly apply the lot count method
historically; but rather, the method was considered
as a base and appropriate adjustments made
increasing the used and useful percentages to take
into account the economy of scale which I have
demonstrated for transmission and distribution
facilities in Exhibit 6) (GCH-4) .

IS A HYDRAULIC ANALYSIS APPROPRIATE TO EVALUATE
USED AND USEFUL?

Yes. Hydraulic analyses of water distribution
facilities assists utilities and engineers
formulate the most economic and reliable design and
construction of those facilities. There is no
rational reason to reject a hydraulic analysis in
favor of a lot-count analysis for determining used
and useful. The hydraulic modeling used and useful
analysis (1) more accurately reflects the demands
placed on the transmission and distribution
facilities than the lot-count method, (2) parallels
design considerations, and (3) provides an
incentive to the utility to take advantage of the
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significant economies of scale which <can be
realized by reducing the installation costs
associated with water distribution facilities.

MR. BIDDY QUESTIONS WHETHER SSU'S.PENDING RAW WATER
SUPPLY SITE FOR MARCO ISLAND SHOULD BE ELIMINATED
FROM RATE BASE IN THIS CASE. HAS AN EVALUATION OF
THE TOTAL WATER SUPPLY CAPACITY OF MARCO ISLAND AND
MARCO SHORES BEEN ACCOMPLISHED?

Yes, on many occasions, and the results have
previously been submitted to the FPSC. Collier
County’s most recent version of the planning
document for Marco Isgland shows the ccomplete
utilization of the Marco Island and Marcco Shores
raw water supply. In fact, this document, prepared
with the participation of 88U Marco 1Island
customers, recommends the expansion of the Marco
R.0. facilitiegs from 4 MGD to 6 MGD in the mnear
future, the development of the new 1l60-acre site,
significant new increases in reuse to curtail fresh
water demand, new aquifer storage and recovery
facilities to meet peaking needs and a new strict
water conservation program on the island to allow
present sources to meet just the short-term demand.
All of the water supply facilities at Marco Island
have previously been found to be 100% used and
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useful. The 1l60-acre site is needed to develop an
adequate supply to meet current and short-term
need. SSU witness Mr. Terrero will elaborate on
the permitting required. The water supply capacity
of the system is 9 MGD and the present demand has
reached over 10 MGD. At present, the level of
additional supply required is approaching 4 MGD,
referring again to the District’s decision in the
COP v. City of Cocoa consumptive use permit case
where adequacy of resource supply is addressed.
Only by the efficient implementation of a
combination of the supply sources stated above --
first securing the land and the permits, then the
design, then the construction to eventually attain
operations -- will permit SSU to meet the critical
water supply needs of Marco Island in the coming
five (5) years. Removing the 160 acre site from
rate base has the effect of penalizing SSU for
planning ahead and discourages SSU from meeting the
water supply needs of Marco Island.

MR. BIDDY AND MR. WOELFFER ASSERT THAT REUSE
FACILITIES SHOULD NOT BE 100% USED AND USEFUL. IN
PARTICULAR, MR. BIDDY STATES REUSE FACILITIES
SHOULD NOT BE CONSIDERED 100% USED AND USEFUL
"WITHOUT EVALUATION." HAVE ALL OF THE EFFLUENT
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REUSE FACILITIES BEEN EVALUATED?

Yes, all effluent reuse facilities were evaluated
by professional consultants, SSU staff, and DEP
through the required reuse feasibility reports for
each of the facilities having reuse. These reports
are a matter of record and have been approved by
each entity and regulatory agency.

DO YOU MAINTAIN THAT REUSE FACILITIES SHOULD BE THE
100% USED AND USEFUL AS REQUESTED BY SS8SU?

Yes. I believe it 1is gquite clear why reuse
facilities should be 100% used and useful in my
direct testimony and exhibits. The financial
disincentive posed by a used and useful adjustment
to reuse facilities would be very direct because
the amount cof investment required to provide reuse
is often substantial. Staff witness Shafer’s
testimony speaks to this issue as well in that Mr.
Shafer mentions resource protection as one of the
Commission‘’s goals. Reuse, as the Legislature has
recognized, is a means of resource protection. If
the Commission is to fulfill its resource
protection goal, it should provide utilities the
incentive to provide reuse which the Legislature
directed and DEP has repeatedly reccmmended through
a 100% used and useful percentage for reuse
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facilities.

MR. BIDDY NEXT SUGGESTS A USED AND USEFUL
ADJUSTMENT TO THE DEEP INJECTION WELL ON MARCO
ISLAND. DO YOU THINK AN ADJUSTMENT SHOULD BE MADE
TO THE INJECTION WELL ON MARCO?

No. 100% of the injection well’s capacity is
required for the reverse osmosis water plant, and
the well also serves as back-up disposal source for
effluent reuse. Moreover, no less of a facility
could have been constructed to meet the present
functions.

DO YOU HAVE ANY GENERAL COMMENTS REGARDING THE
ADJUSTMENTS MR. BIDDY RECOMMENDS AS THEY APPEAR IN
THE EXHIBITS HE HAS ATTACHED TO HIS TESTIMONY?
Yés, I would like to note the following
observations. In his exhibits, Mr. Biddy has not
accepted any prior Commission decisions on used and
useful. He makes no attempt to prove the
Commission was unaware of or misunderstood the
circumstances of 1its prior determination and
therefore erred in establishing used and useful. A
utility should not be penalized due to a witness's
lack of research, review and prudent consideration
of prior rate cases which were subjected to full
disclogsure, public hearings and a full rate casge
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proceeding. Mr. Biddy completely ignored the
authority I cited in my direct testimony for the
proposition that wused and useful should not
decrease from one case to the next where capacity
is unaffected, including Order No. PSC-93-1113-FOF-
WS, issued July 30, 1993, in General Development
Utilities, Inc.’s consolidated rate cases for
Silver Springs Shores and Port Labelle and Order
No. PSC-94-0739-FOF-WS, issued June 16, 1994, in
Utilities, Inc.’s rate case for Marion and Pinellas
Counties.

A practice of routinely readjusting used and
useful such as Mr. Biddy and Mr. Woelffer urge
would undermine the ability of the utility to
continue operations. Decisions to invest in plant
are made before plant is constructed. The prudence
of management in deciding to build plant must be
examined based on the facts and circumstances which
existed when that decision was made. For instance,
if a plant component is 100% used and useful at
time T!', that alone is fair justification showing
the utility’'s decision to build the plant was
prudent.. The utility must be given the opportunity
to recover its investment as well as a return on
that plant. It is simply absurd to suggest that
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when the demand placed on the plant at time T is
10% or 20% less than at time T' (whether due to
congervation, price elasticity, rainfall, loss of
customers or any reason), the utility should be
denied recovery of and a return on a portion of
investment which the Commission already held was
prudent and needed when made. Putting it into
focus this way, only math is required to subtract
from rate base a dollar amount assocliated with a
reduction in demand; however, it is impossible for
the utility to similarly extract from plant-in-
service a portion of the prudent investment it
already made. Thus, a reduced used and useful
percentage in such situations 1s quite simply
punitive to the utility. Were the Commission to
adopt the practice of used and useful readjustments
as the intervenors suggest, investor owned
utilities, at a minimum, would face higher capital
costs caused by the pervasive risk of diminishing
returns which readjustment poses. Utilities would
be placed into financial c¢risis. Needless to say,
utilities would also have no motivation whatsoever
to promote conservation, for they would suffer used
and useful readjustment and greater revenue losses
if they did. Utilities would also have even less

41




10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

25

b |
£

of an incentive than they do now to take advantage
of economies of scale.

Mr. Biddy also errs in his recommendations by:
1) eliminating fire flows, 2) applying an
inappropriate peaking factor of 1.3 versus 2.0, 3)
lacking an understanding of SSU’s ground tank
construction as related to its high service
pumping, 4) misapplying firm capacity to facilities
in direct conflict with State of Florida rules,
regulations, and determinations of law, 5)
advocating minimal facilities contrary to sound
engineering practice and the protection of the
environment, public health, safety and welfare, 6)
ignoring used and useful analyses as delineated in
prior Commission actions, and 7) contrary to DEP’s
written recommendations, advocating removal of the
margins of reserve without consideration of the
resulting adverse impacts to sound long-term
economic stability for the rate payer and the
Company’s ability to pay for prudently sized
facilities to protect the public health and the
environment an provide adequate service.

Mr. Biddy's testimony serves only to increase
costs to the customer in the long run; to expose
cugstomers to minimal facilities, contrary to the
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interests of the public health, the environment and
resource protection; and to increase the cost of
regulation.

MR. HARTMAN, HAVE YOU REVIEWED MR. LARKIN’S AND MS.
DERONNE‘’S DIRECT TESTIMONY?

Yes.

DO YOU AGREE WITH THE ADJUSTMENTS REGARDING NON-
USED AND USEFUL WHICH THEY CALCULATE?

No. Previously, I have commented on Mr. Biddy'’s
proposals. These witnesses adopt Mr. Biddy's
erronecus work and therefore they and the
calculations they propose are in error also. I
will not at this time address the specific
calculations Mr. Larkin and Ms. Deromnne propose;
therefore, my comments are more general in nature.
DO YOU AGREE WITH TOTAL INCREASE TO NON-USED AND
USEFUL OF §51,552,603 IDENTIFIED IN MR. LARKIN AND
MS. DERONNE‘’S TESTIMONY?

No. Again, that value is based upon the erroneous
work I previously identified.

MR. HARTMAN, HAVE YOU REVIEWED STAFF AUDIT
EXCEPTION NUMBER 2, WHICH CONCERNS 88U’'S8
CONDEMMNATION OF THE PROPERTY REFERRED TO AS THE
COLLIEER PITS, AS WELL AS THE TESTIMONY OF STAFF
AUDITOR ROBERT F. DODRILL AS IT RELATES TO THAT
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AUDIT EXCEPTION?

Yes, I have. I would also note that Mr. Larkin and
Ms. DeRonne testify in support of Mr. Dodrill’s
audit exception number 2, making no arguments other
than those made in the audit report.

ARE ALL OF THE 212.5 ACRES OF THE COLLIER PITS USED
AS A WATER SUPPLY SCOURCE?

Yes. I recommended SSU purchase that amount of
property as a minimum. First, the drawdown impacts
of pumping from this facility impact the entire
acreage condemned and more, as can be seen on
Exhibit Q( (GCH-8). This Exhibit displays the
drawdowns resulting from a 3.9 MGD withdraw during
wet and dry months and the subsurface capture zones
at wvarious maturation stages. The South Florida
Water Management District has permitted these
impacts on the canal system which is hydraulically
connected by porous lime rock to the adjacent pits.
The Colliers’ experts, my firm, and others all
demonstrated that the pits/lake system use not only
all 212.5 acres, but also water resources beneath
the other remaining Collier property to the east of
the canal. The wetlands c¢learly serve as
additional storage as reported by all the experts
involved in the case. It should alsc be noted that
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DEP requires the control of a setback distance of a
minimum of 500 feet from the wetted perimeter.
This sanitary setback is necessary for pellution
mitigation and source integrity.

All witnesses who would advocate that only the
lake area is being used as a water supply source
ignore the facts, reality, the experts’ opinions,
the regulatory analyses and such other requirements
necessary for use of the lakes as a water supply
source, such as access, pipeline easements, pump
station and storage tank property, facility berm
areas and the like. The facts as the experts have
reported and the regulatory agencies have
determined all conclude that the full acreage is
used, as well as the surrounding acreage not
purchased. The premise that the full 212.5 acres
is something less than 100% used and useful as a
water supply source is contrary to all the above
and completely insupportable.

WERE YOU INVOLVED IN THE CONDEMNATION ACTION FILED
BY S8U AGAINST THE COLLIER LAKES PROPERTY?

Yes. 8BSU retained me as an engineering expert in
the matter. I have participated in dozens of
utility condemnation matters on bkehalf of both
condemnors and condemnees in several states, both
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in cases where the acquisition concerned only
certain utility assets and entire utilities. On
each of the occasions where I have testified, I
have been accepted as an engineering valuation
expert.

DID YOU MAKE ANY RECOMMENDATIONS TO SSU CONCERNING
THE SETTLEMENT OF THE SSU CONDEMNATION ACTION?
Yes., Exhibit C?/ (GCH-9) contains a copy of my
recommendation to Southern States to settle the
action for a wrap around cost of $8 million. The
rationale for my recommendation is fully explained
in the exhibit.

MARCO ISLAND RESIDENTS AND THEIR COUNSEL HAVE
SUGGESTED THAT SSU PAID TOO MUCH FOR THE MARCO
LAKES WATER SUPPLY -- DO YOU AGREE?

No. The wrap around price paid by SSU for the
water supply was prudent and reasonable.
Assertions to the contrary have been
unsubstantiated. Based on my Xknowledge and
experience, I knew that the settlement, which I and
others worked hard to achieve, was prudent and
reasconable.

HAVE YOU REVIEWED THE DIRECT TESTIMONY OF MARCO
ISLAND CIVIC ASSOCIATION WITNEES MR. WOELFFER?
Yes.
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MR. WOELFFER QUESTIONS WHY THE ERC NUMBERS IN THE E
SCHEDULES DO NOT MATCH THOSE IN THE ¥ SCHEDULES.
COULD YOU TELL US WHAT THE ERC’S PRESENTED IN THE F
SCHEDULES REPRESENT?

The ERC’'s in the F Schedules represent ERC’s based
on plant flows and/or meter equivalency factors for
used and useful purposes, The figures in the E
Schedules are prepared for rate design purposes and
need not match those for the F Schedules.

ON PAGES 15 AND 16 OF HIS TESTIMONY, MR. WOELFFER
ALLEGES YOU ARE INCONSISTENT BY ADVOCATING USE OF A
SINGLE MAXIMUM DAY IN THIS CASE, WHEREAS YOU DID
NOT IN AN ENGLEWOOD WATER DISTRICT MATTER. DO YOU
HAVE ANY COMMENT REGARDING MR. WOELFFER’S TESTIMONY
AND HIS EXHIBIT {MTW-1)7

Yes, Mr. Woelffer makes several errors with respect
to this portion of his testimony. First of all,
the Exhibit he relies on for the notion that I have
made inconsistent statements pertains to a
wastewater facility, not a water facility. My
testimony in this case is that used and useful for
various water plant components be computed using a
single maximum day; I make no such recommendation
for wastewater plants, If Mr. Woelffer had
selected the Englewood Water District ("EWD")
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Report for water facilities, rather than the report
for wastewater facilities, he would have seen 1
used the single maximum day demand for the EWD
water facilities, just as I advocate in this case.
Further, EWD, is a not-for-profit entity. The EWD
report Mr. Woelffer attached to his testimony was a
capital contribution charge study (Impact Fee
study) and not a used and useful study for a rate
case.

DO YOU HAVE ANY OTHER COMMENTS REGARDING MR.
WOELFFER’S TESTIMONY?

Yes, Mr. Woelffer states that he should be
considered a technical expert. I am personally
knowledgeable that in the (1} West Charlotte
Utilities rate case Mr. Woelffer refers to he was a
customer intervenor; (2) in both the EWD matters he
refers to he provided customer comments; and (3)
his background, experience and training is not in
water and wastewater utilities by his own admission
and previous testimony; and {4) he has demonstrated
on numerous occasions, as well as in this case,
that he simply does not understand the necessary
fundamentals to testify knowledgeably about water
and wastewater utility matters. He does not know
the appropriate demand condition for a water or
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wastewater plant, that an impact fee study for a
publicly owned utility would employ a different
methodology than an investor-owned used and useful
analysis in a rate case would, and he otherwise
demonstrates a lack of professional experience and
knowledge relative to the Florida rules,
regulations and statutes which are applied to water

and wastewater facilities. Any opiniong Mr.

Woelffer offers in this case should be viewed as

those of a customer (if he 1is one) or as a
concerned citizen of the State.

HAVE YOU REVIEWED THE PREFILED TESTIMONY OF JOHN
STARLING?

Yes.

DO YOU HAVE ANY COMMENTS REGARDING THAT TESTIMONY?
Yes, Mr. Starling has done a fine Jjob in
identifying the types of treatment, the number of
plants, and performing his own theoretical cost
analysis. However, I would call to the
Commission’s attention that there are many other
costs not shown in Mr. Starling’s analysis and that
the validity of the exact values may vary by their
exclusion, which Mr. Starling concedes. What is
shown 1is that reverse osmosis ("R.O. "} is
significantly more expensive in all categories.
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R.O. treats saline water, not fresh water; yet, all
other conventional treatment techniques treat fresh
or non-saline water. I do not dispute that each
treatment type has different costs. However, it is
quite evident that R.Q. has the distinguishing
characteristic of treating saline water and 1is
considerably more expensive than conventional
treatment techniques.

DO YOU HAVE ANY OTHER COMMENTS REGARDING MR.
STARLING’S TESTIMONY?

Yes. Mr. Starling calculated an average per unit
cost for each type of treatment which he then
multiplied by a capacity requirement tCo arrive at a
hypothetical plant cost for each type of treatment.
In calculating the average per unit costs, Mr.
Starling did not account for the economies of scale
which clearly impact the per unit costs of the
various utility plants he examined. Had Mr.
Starling considered the economies of scale, perhaps
through a weighted average to calculate per unit
costs, the values he arrived at would differ.

YOU MENTIONED EARLIER THAT DR. BEECHER’S TESTIMONY
ALSQ REFERS TQ ECONOMIES OF SCALRE. WHAT COMMENTS
WOULD YOU LIRE THE COMMISSION TO CONSIDER REGARDING

HER TESTIMONY?
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Oon page 10 of her testimony, Dr. Beecher correctly
recites the various cost factors impacting the
water and wastewater industry and refers to the
attainment of economies of scale. On page 20 of
her testimony, she seems to indicate that for the
greatest economies of scale of production to result
from single-tariff pricing, a physical
interconnection of plants is required. She also
seems to indicate that some economies of scale are
derived without physical interconnection. I agree
a physical interconnection of plants produces
economies of scale in production. However, I do
not believe economies of scale in production are
entirely dependent upon a physical interconnection
of plants for single-tariff pricing to impact
economies of scale. Single-tariff pricing can
serve to encourage economies of scale in production
notwithstanding the physical interconnection of
plants by virtue of its allowing the utility to
make investment decisions to best accomplish or
attain an economy of scale.

IT HAS BEEN SUGGESTED BY SS8U CUSTOMERS TESTIFYING
AT THE MARCO ISLAND SERVICE HEARING THAT SSU SHOULD
HAVE PURSUED OBTAINING WATER FROM THE CITY OF
NAPLES AS OPPOSED TO CONDEMNING THE COLLIER PITS.
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WERE YOU INVOLVED IN THE NEGOTIATIONS BETWEEN SSU
AND THE CITY OF NAPLES CONCERNING THE POTENTIAL OF
8SU’'S SECURING WATER SUPPLIES FROM THE CITY?

Yes. Ag a result of my participation, I am aware
that while the City of Naples never withdrew from
the negotiations, the City indicated to SSU that
gsuU would be required to compensate the City for
costs associated with building a new wellfield as
demands required more flow 1in excess of present
capacity to accommodate SSU’s required capacity.
This factor, when combined with the Company’s cost
for a pipeline, storage, pump stations, metering,
valving, land, professional fees and other costs,
which already exceeded the Collier Pit alternative,
caused SSU to cease negotiations with the City.
COULD YOU EXPLAIN THE CITY'S NEW WELLFIELD SCENARIO
FURTHER?

Yes. During negotiations with the City, SSU
learned that the City's coastal wellfield had
experienced a water quality degradation in the
past. Thus, a significant factor which the City
and SSU confronted was whether incremental draws of
water from the wellfield to sell to SSU would
result in the loss of the wellfield as a supply
source due to water quality difficulties. The City
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new wellfield or provide a fixed dollar figure
which SSU would be required to pay to the City. It
was SSU‘s assessment of the situation was that
SSU's cost of a pipeline, pumping facilities,
capacity contribution costs, potential exposure to
additional capacity contributions for a new
wellfield and other costs of the project made the
project less economical than the Collier Pit
alternative. Also, the unknowns associated with
when the City would build a new wellfield and how
much §SU's contribution would be presented an
unknown future liability.

DOES THIS COMPLETE YOUR REBUTTAL TESTIMONY?

Yes, at this time. However, I note that several
witnesses reserved the right to wupdate their
testimony at some future date. 0f course if and
when such updates occur, I would appreciate the
opportunity to make such appropriate modifications

to my testimony as would be warranted.
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Q (By Mr. Feil) Mr. Hartman, do you have
prepared summaries of your prefiled direct and
prefiled rebuttal?

A Yes, I have.

Q And those are separated by direct and
rebuttal are they not?

A Yes, they are.

Q Could you please tell the Commission your
prefiled summary of your direct testimony first.

A Yes. My direct testimony includes various
topics and points.

The first is that the historic maximum daily
demand for water systems, not wastewater systems, but
water systems be utilized in determining used and
useful calculations. This is consistent with the
state FDEP rules and regulations; it's consistent with
the 1982 memoranda in the Commission consideration of
design standards for water and wastewater facilities
that should be considered.

This is somewhat different than the average
of the five maximum days in a maximum month.

The second is that the used and useful
determinations, once made, should not be changed
unless additional plant is constructed, or in a rare

case, some error has been made. There should be proof
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of an actual error, not necessarily a compromise.

The third point was that land and facilities
for reuse shounld be considered 100% used and useful as
a requlatory requirement and as a policy that the
commission had in 1982, as well as buttressed by the
statutes of the state of Florida.

The fourth point was that the margin
raeserves for this case be considered as three years
for water treatment facilities, five years for
wastewater, and then the one year margin reserves for
lines, water and wastewater respectively.

But also when a hydraulic model is used a
hydraulic model is superior to a lot count situation.
In fact, when you go back to the first aspect of the
rules and regulation of FDEP, that a hydraulic
analysis -- hydraulic analysis is required for the
design of all facilities. 1It's a regulatory
requirement for hydraulic analysis. And, in fact, in
1982 this Commission, in the engineering division,
supported a hydraulic analysis of the water systems.
That was your policy. So that was something that you
considered back then.

Things have changed over time. But back
then there was compliance with rules and regulations

of the state of Florida.
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That: these threshold requirements for
minimum sizing such as a six-inch pipe for fire
protection, you cannot invest less money to serve the
customer when you provide fire protection on a dead
end pipe other than a six-inch by example; that a
threshold facility required as a minimum be considered
100% used and useful for service. This also was
considered before.

That once a threshold facility is provided,
that there shouldn't be risk of investment for that
threshold facility. If a minimum size facility is
provided to meet a customer demand, and then the
demand goes away, whether it's variability in demand
that used and useful is not adjusted downward because
of that.

That the 18-month margin reserve provisions
are contrary really to the historical practices going
back to the Commission that provide up to 15 to 20%
margin reserves on a case-by-case basis. When you
look back a decade you can see that margin reserves
were considered not on a formulaic basis but on a
case-by-case basis that imputation of CIAC on the
margin reserve basically negates it. Because margin
reserves are for covering that period of time, and you

impute the CIAC, then there's very little difference
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in that situation, and there's very little benefit
from the margin reserve.

T mention in my direct testimony that
cities, counties and not-for-profits all plan, based
on the State Comprehensive Planning Act a minimum of
five years in their capital improvement plan and
capital necessity budgets, 9J-5. They do not imput
connections for CIAC against that planning periocd.

Hydraulic analyses are generally accepted
and required by the state of Florida. Modeling is a
superior way of analysis when the analysis is large.
It accurately reflects the reality of the facilities
and, therefore, the investment, and used and useful
should track the investment and the reality of the
facilities.

The demands, the fire flows, the emergency
provisions, the public health, safety and welfare
requirements of the state of Florida, as well as the
economy of scale.

There are two major types of water
facilities in the state of Florida. One is treating
fresh water with a variety of treatment techniques.
The second is to treat saline water with
demineralization. And I would support those two

distinct categories of water treatment because they
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are gquite different in the industry and guite
different in investment. That summarizes my direct
testimony.

Q Could you please proceed with a summary of
your rebuttal testimony, Mr. Hartman?

A In my rebuttal I point out that the OPC and
intervenors do not reflect and do not show the economy
of scale situation. And there's a situation that

without clarification the customer actually is harmed

if you don't provide for the economy of scale. And

I'd like to go through a few boards very quickly and
describe that.

MR. REILLY: Matt, could you identify the
page number in the exhibit that reflects the schedule
that he's about to --

MR. FEIL: Since I cannot see the boards
simultaneously to his going through them, I can tell
you that they are in GCH-6.

MR. REILLY: And page?

MR. FEIL: I'm surmising that he'll begin
with Page 3 or Page 1.

CHAIRMAN CLARK: Mr. Feil, the first one up
here is GCH-5.

MR. FEIL: I think that the exhibits may

have been renumbered. He may have GCH-5 up on the
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pored but it's GCH-6 in the prefiled rebuttal.

WITNESS HARTMAN: It's the last --

MR. FEIL: ©Oh, exXcuse me.

CHAIRMAN CLARK: Do you have the microphone?

MR. FEIL: Excused me. Mr. Hartman is
correct, GCH-5 in the prefiled rebuttal is a summary
sheet which is apparently the board he has up there
now. Excuse me.

WITNESS HARTMAN: The first board I have is
the overall -- and what I'll do is show this to
everyone so that everyone can see it -- is an overall
summary of what the economy of scale concept is. It's
this portion of my rebuttal testimony.

As an overview, and for a typical water
system, we have a well, we may or may not have ground
storage, a chlorination system, high service pump,
hydropneumatic tank, emergency power and then a whole
water treatment facility. This is a facility
component.

What we've done is we've loocked at the
economy of scale and this is the increasing economy of
scale, the transition area and the decreasing econonmy
of scale with each of those components, and we have
data throughout the state of Florida on numerous water

and wastewater systems. These are facts. These are
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known phenomena in the state of Florida.

That with larger facilities the dollar per
gallon goes down. You can see that even -- if I can
make the analogy to a grocery store. You can buy a
single box of corn flakes for 50 cents, costs you 50
cents to go there and come back, or you can buy the
family size box of corn flakes for $1.60 and 50 cents
to go back and forth and the family size would last
for a week. So one costs you a dollar a day; the
other costs you 30 cents a day. When you apply used
and useful you get back the dollar per day when you
buy the individual package. But if you buy the family
size package, you only get back 30 cents a day and
don't have enough money to even go back to the store.

What you have is this concept, and this is
recognized by Staff in 1978, 1982, etcetera, that
there is an economy of scale. And that should be
promoted by this Commission for a savings to the
customer.

I'm taking one very simple example. A steel
ground storage reservoir. You can look at the
capacity of that reservoir and then the cost. A
25,000 gallon steel reservoir would cost $42,000. Yet
100,000 gallon reservoir would cost $77,550; 42 times

4 is a lot more than $77,000. So you can see that
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there's an economy of scale with that facility as you
get larger, so there should be a benefit when you look
at the costing, capital cost of these facilities.

MR. PELLEGRINI: Excuse me, Mr. Hartman,
could you identify the page number as you use the
exhibits?

WITNESS HARTMAN: This is GCH-6, steel
ground reservoir tank costs.

MR. FEIL: That's Page 3, Mr. Pellegrini.

MR. PELLEGRINI: Thank you.

WITNESS HARTMAN: The next is the expansion
using 25,000 gallon tanks. This is GCH-6.

MR. FEIL: I believe that is Page 5.

WITNESS HARTMAN: And what you can do is go
with the smallest tank size. Let's take the 25,000
gallon tank meeting a demand of 25,000 gallons. OKay.
Great. You put in the tank. It's $42,000. It's 100%
used and useful. You have $42,000 in rate base. The
customer pays for $42,000. Then as demand increases
-- and we're just showing 3% growth, but in my report
I show a whole series of different growth percentages
——- after a little bit of time, you've got to expand
that plant to 50,000 gallons. So then what do you do?
You make another $42,000 investment and this is with

zero inflation. I have it with zero, 3, 5, different
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inflation rates also. But the real simple one was no
inflation. $42,000 more, so now we have $84,000
invested.

The percent used and useful drops way down.
It drops down to around the 55%, or so, 53%, and then
continues upwards. What money the customer is paying
for, though, exceeds $50,000. What is in rate base
now as it keeps going up is quite great. And that's
what the customer is paying a return on, as well as
paying in rate base.

With a 3% growth rate 20 years later you put
in another tank, and then with renewals and
replacements and other tankage put in. So you can see
with small tankage you can stay fairly close to 70%
used and useful to 100% used and useful on an average
basis throughout the life of the facility at a very
low growth rate. So from a investment standpoint,
from the investor standpoint, I get more of my money
back. For the customer I'm going to show you they pay
more. Let's just take the next size tank --

MR. FEIL: This is Page 6 of GCH-6.

A -- which is a 50,000 gallon standard tank.
Okay. Well, Year One, with your peolicies right now
you get about a 50% used and useful. The investment

is only 55,000. Remember the other was $42,000. So

FLORIDA PUBLIC SERVICE COMMISSION




10

i1

12

13

14

15

16

17

18

19

20

21

22

23

24

25

767

in rate base Year One is only $27,000. So the
investor is carrying, being hurt $27,000. As you go
out with time, it takes a long time with a 3% growth
rate before you put in your next 50,000 gallon tank.
It then goes up to 100,000 gallon capacity. Your
total investment is $110,000, less than the total but
look at the used and useful percentages. Here it's
50%, gets up to maybe, you know, 80, 90%, and then
drops down to 50%, and then works its way back up.
The average of this is well below the average of the
other. So the portion of investment the investor is
getting back is much less.

The 100,000 gallon per day tank is the next
one. It's a similar situation. 1It's a very simple
graph. You're only going to 100,000 gallons. So it
just goes up, practically the same. The initial money
in used and useful is only $22,000, so the spread, the
carry on the company is very, very great. Where do
you put the cost burden? and we talk about used and
useful as allocating costs between company and
customers. And here the company would be carrying so
much of the cost.

In the analysis, and I'm just going to do
this very quickly, I'm available for cross examination

on this, but when you look at these curves we had that
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left-hand side --

MR. PELLEGRINI: Excuse me, Mr. Hartman,
where are you? What pages?

WITNESS HARTMAN: This is the 3% growth rate
and the multiple interest rate and multiple growth
rate chart.

MR. FEIL: That begins on Page 17,

Mr. Pellegrini.

MR. PELLEGRINI: Thank you.

WITNESS HARTMAN: If you look at the various
places on the chart, left of the curve, transition or
decreasing economy of scale, if you go to the
left~hand side, you can loock at inflation rates of no
inflation, 2.5 or 2.45, 5% inflation. Look at cost of
money, 5%, 7%, 9%, things like that and you can run
through a present worth analysis of this, which we
did. It shows in every place on those curves, that
the smallest sized facility is not the most cost
effective for the customer. Never to the left when
you have increasing economy of scale, in the
transition or with the decreasing economy of scale in
water and wastewater facilities, when you just have a
little bit of growth, you have to have a no-growth
situation, to have the smallest sized facility to be

cost effective.
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To explain this a little bit better, I've
provided a summary.

MR. FEIL: Mr. Pellegrini, this chart is not
jncluded in the rebuttal exhibits, but it's simply
showing the same thing on Pages 17, 18 and 19 a
different way.

WITNESS HARTMAN: This just summarizes the
economy of scale situation.

You can see that where you are in the chart
makes no difference, the small size tank costs the
most on a present worth cost. Here the medium size
tank is the best choice for economic growth of that
community. That's what should be built. As
engineers, we would recommend that. Here slightly the
largest tank, under this condition, zero inflation,
100,000 gallon tank with a different growth rate would
be the least cost and we would recommend that, but
only 25% of the investment would be in used and
useful. That company has a disincentive to do that.

To summarize the economy of scale situation
for you, what I would mention is what we used -- what
was contemplated back in the '80s and what the
engineering judgment that used to be applied in used
and useful did. You looked at the minimum investment.

COMMISSIONER KIESLING: I have a question.
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Is this one that's in the exhibit or is this another

one?

WITNESS HARTMAN: No, it's GCH Exhibit 6.

COMMISSIONER KIESLING: What page?

WITNESS HARTMAN: I'm sorry. It's 6, near
the end.

MR. FEIL: 1It's on Page 10, Madam
Commissioner.

WITNESS HARTMAN: And the next one will be
on Page 11l.

And what makes the most sense for your
customers is to recognize an economy of scale. The
lowest total cost long term for your customer.

Look at the minimum size facility. Provide,
let's say, okay, build the larger size most cost-
effective facility. But in the used and useful
analysis don't penalize the company for building the
larger facility. Run it with the economy of scale up
to the investment in that facility. From the $42,000
up to the $55,000. Quench the cost of the customer
there. There's no additional burden on present
customers. They would have paid for the 25,000 gallon
tank anyway. But it keeps those customers from that
period of time forward paying no more than when the

system is expanded; in other words, it would be 100%
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used and useful from here along the top here, down
here would be a little bit less. And then when you
expand, again follow the minimum size analysis and
then quench it going across here such that the used
and useful analysis when considered with the economy
of sale historically was not a straight line. We
considered the economies of building the larger
facility. So what we did, we said, "Okay, that's the
minimum size. We'll allow that much in used and
useful, but then we'll stop it at such long term the
customers save tremendous amounts of dollars. That's
the practice in used and useful that should be
happening here. And it used to be considered here.
We've gotten to a formula now. We're not taking
engineering reality of investment and facility
considerations into play.

COMMISSIONER DEASCN: Mr. Hartman, could you
put that back up for a moment. I have a question.

(Witness Hartman complies.)

The area on your graph which are the
diagonal lines that are fairly close together, and
then the area to the left, what does that represent?

WITNESS HARTMAN: Those represent the
dollars of savings to the customer by the economy of

scale versus the minimum plant sizing. So in other
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words, the customer will actually save these dollars
in used and useful by using this approach, the economy
of scale.

COMMISSIONER DEASON: Now, in this example
your recommendation to the Company would be to
construct the 50,000 gallon tank; is that correct?

WITNESS HARTMAN: That would be the
engineering recommendation.

COMMISSIONER DEASON: Okay. And you're
saying that starting Year One the used and useful
should be the cost of constructing the 25,000 gallon
tank; is that correct?

WITNESS HARTMAN: That's the demand on the
system. Yes, the minimum size to meet the demand.

COMMISSIONER DEASCN: Not a percentage of
the coat of the 50, but the cost of the minimum which
could have --

WITNESS HARTMAN: Met the demands.

COMMISSIONER DEASON: -—- could have met the
demand but was not the most economic choice.

WITNESS HARTMAN: That's right.

COMMISSIONER DEASON: OCkay. Now, as demand
increases, how do you recommend that used and useful
be calculated?

WITNESS HARTMAN: It would follow the demand
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on the same percentage —-- as demand would go up to the
investment. ©Once it got to the investment, it's
quenched, no additional growth.

COMMISSIONER DEASON: 100% used and useful.

WITNESS HARTMAN: Yes, and no additional
dollars in rate base. It goes across and you save
money for those customers.

This is in the policy, 1982 memorandum to
this Commission. I think it was a May 12th workshop
that you had, the concept of providing for the used
and useful through economies of scale were basically
adopted, but concurred upon by the Commission.

COMMISSIONER GARCIA: Just out of curiosity
I'd say that the system made a miscalculation. The
Company made a miscalculation and built a system for
half a million gallons and a plant of 25,000 can meet
that demand, then the only used and useful would be
for the cost of building a $25,000 plant and the
Company would eat the rest.

WITNESS HARTMAN: That's correct. That's
exactly -- here, you can have a bigger spread here.
If someone wanted to go out and build, instead of
these 258 and 508 -- well, let me show you the
hundred, there's a bigger spread. In the 100,000

gallon situation, which is, Commissioner, your analogy
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is a little bit bigger spread, it takes longer to get
there, but the customer would pay the same amount that
they would have paid anyway for the minimum size
facility necessary to provide the service, the 25,000
gallon, even though you built 100,000. The 100,000
gives you other benefits; more reliability, more
emergency service, more redundancy, more environmental
protection. There's a lot of other benefits, but the
customer is only exposed to the investment of the
minimum sized facility. Then over time it reaches the
100% used and useful. and then from the rest of the
time, all of that money versus the small facility
savings, versus the small facility expansions, would
be saved by the customers. That's what we do in
not-for-profit nonregulated utilities. I do most of
my practice in those facilities. I do these analyses
and show the decision makers that's the right way to
go. That's the way it used to be done here in the
early '80s. We've gone off to a simple formula.

MR. PELLEGRINI: Chairman Clark.

CHAIRMAN CLARK: Mr. Pellegrini.

MR. PELLEGRINXI: May I ask Mr. Feil if
Mr. Hartman would supply the summary chart as a
late-filed exhibit?

WITNESS HARTMAN: Sure.
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MR. PELLEGRINI: Do you know the one I mean,
the one you used towards the end of your
demonstration?

WITNESS HARTMAN: Yes, sir.

CHAIRMAN CLARK: All right. That will be
Exhibit 92 and it's the summary page which was part of
his exhibits.

Does that include his rebuttal summary?

WITNESS HARTMAN: That's on the economy of
scale, Madam Chairman.

CHAIRMAN CLARK: Okay.

(Exhibit No. 92 marked for identification.)

WITNESS HARTMAN: My next rebuttal aspect is
for the margin reserve.

It's necessary due to the economic benefit
to the customer, public health, safety and welfare,
and reduction in regulatory costs. It's not good for
the customers to keep going back and having the
Company come back for rate cases repeatedly. There is
a regulatory cost associated with that that's
administered to all of the customers.

In the 1982 memoranda margins of reserve are
shown not for a short time period necessarily, but
from 15 to 20%. And that provided for the variability

and demand over the asset life. Understand the
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variability demand in one year is totally
inappropriate when you build an asset that has an
asset life of 30 to 50 years. Demands change,
policies change, laws change in the state of Florida
in 30 to 50 years.

Fire flows should be in used and useful --
and this is responding to Mr. Biddy -- when fire
service is being provided. It's stated so many
different times. And, of course, I have to rebut the
provision that to remove all fire flows out of this
rate case in used and useful. That is an element of
providing for the public health, safety and welfare.
When fire service is provided it should be in used and
useful. It's been done many, many times, and it
should be part of that.

Insténtaneous peaks can come from wells and
hydropneumatic tanks and this is again rebutting
Mr. Biddy. He said that wells and hydropneumatic
tanks should not be meeting instantaneous peaks,
rather, ground storage reserveirs. It's common
practice. The largest reservoir in the state of
Florida is the Florida aquifer when it is available
and of high quality.

There are many systems throughout the state

of Florida that are simply a well and hydropneumatic
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tank because it pulls from a vast fresh water reserve.
Now, in other areas where the resources are not
available, of course, different configurations would
be present; those would be storage tanks, etcetera.

I cannot condone the advocacy of a change in
process to lower used and useful, and Mr. Biddy in his
testimony mentions that, "Well, because a treatment
plant is in the extended aeration mode, but could be
in the future contact stabilization,® ignoring that it
costs more capital investment to get there, ignoring
that it has different operational and maintenance
costs, ignoring it changes the useful life of the
facility. But because it could be we're going to
reduce the used and useful because you can get more
sewwage through that facility and have less
environmental protection. There's no basis for that.

To exclude the redundant capacity or the
reliability capacity -- it's a requirement to have two
wells. To exclude a well because a backup pump make
do and only one component should have reliability is
illogical. Okay. Let's think about that. Well, if
we only exclude one high service pump, what happens if
one well goes down? We can't pump the same amount.
It's the continuum. The facilities are only as good

as the chain all the way through. You can't just pick
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one of the components, or the least cost component for
reliability purposes to have one out of service, and
then write your used and useful on all the rest. It's
against --

MR. REILLY: Commissioner Clark, could I
inquire just for a minute? Is this an opportunity
just to readvocate all of the points in the testimony
or is it going to be more in the nature of a summary?
It's really your pleasure.

CHAIRMAN CLARK: Well, he's summarizing his
testimony and this matter is in his testimony.

MR. REILLY: Okay.

WITNESS HARTMAN: So that is inappropriate.
MCD-05, U.S. EPA, reliability requirements of the
state of Florida are 100% against that position. So a
finding in that area has no basis, the argument and
rebuttal on the 1.3 peaking factor for peak hour to
maximum day.

Reference to Manual Practice 31. But has no
applicability when you look at the range 1.3 to 2.

The 1.3 is for the largest systems. Now, as I said in
my summary and in my deposition, the Pinellas County
water system that serves a bulk, as many as 1.5
million people, far bigger than Southern States

Utilities has a maximum ~- or peak hour to maximum day
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ratio of 1.5 greater than what Mr. Biddy says should
be applied to all of the SSU systems. I have -- later
on, if you wish, I have in my testimony in the backup
sheets of the work we did, we have a statistical
analysis of non-SSU systems that show that two times
maximum day for peak hour on smaller systems is
appropriate. And I can take off 20 or 30 cities that
their actual data backs that up besides Southern
States. 1.3 has no basis at all.

Not. to have emergency storage because it's
not specifically required. Under 471, Florida
Statutes, for professional engineer you must consider
emergency storage. You must provide for emergencies
in your water and sewer systems. For an engineer to
ignore that is inappropriate. For this Commission to
ignore the rules and requlations of the state of
Florida that address that is inappropriate. We have
included it. We don't think it shoﬁld be arbitrarily
rejected.

Hydro tanks and auxiliary power to be fully
utilize. In the used and useful analysis that we've
done and the economy of scale analysis, you’ll see
that these facilities have a tremendous economy of
scale. They are fully used. Understand a

hydropneumatic tank. You use the entire tank all of
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the time. It's 100% in service. It provides the
chlorine contact time for disinfection for the proper
public health of the customers. And to say that only
a portion of it is used is wrong. 1It's not even
close.

To ignore the prior decisions of the
Commission on used and useful, I feel, puts the
Company and puts the detailed analysis to a scrutiny
that is not really founded. There was a prior
decision made, there was a lot of consideration made,
and to open up all of that I don't believe is
appropriate.

The 160-acre site, and I guess this comes up
with my Marco Island experience, should be locked at
even in comparison to the Marco Pits. The Marco Pits
were an investment of $8 million. Understand that
investment.

That investment was not only for the
property, it was also for all of the damages and
impacts -- it says it right on the order ~- as well as
attorney fees and costs for the acquisition of those
properties because the owner of the property was not
willing to sell.

That acquisition of water resources for the

public health, safety and welfare of those people of
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Marco Island so they could continue to drink water was
essential.

There are a matter of record alternative
analysis that that are in our report that shows the
least cost alternative. So there's no basis really to
reduce the used and useful of those facilities less
than 100%. They were found 100% before. But let's
take that one step further: What is the rational to
reduce it from 100%, wetted area to total area of the
parcel? If you did that for North Port and GDU it
would be the 13% used and useful for the reservoir.
That was not the case. If you did that for Manatee
County in the public system, it would be 10% used and
useful for the entire reservoir for Manatee County.
That's not the case. It's not a rational analysis for
used and useful for investment in water source.

Understand that we went back from the
trenches and the pits to solely the pits. We
optimized the use of Henderson Creek and got a permit
to withdraw from Henderson Creek to go into it. The
previous was about 1,000 acres. It got cut down to
212 acres and the impacts off the property were paid
for in that overall thing. So 100% used and useful,
that source.

And that ends my rebuttal testimony.
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CHAIRMAN CLARK: Thank you.

MR. FEIL: Tender for cross.

CHAIRMAN CLARK: We're going to go ahead
take a break until 1:00 and then we will begin with
cross examination.

(Lunch recess 12:30 to 1:00 p.m.)
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Mr. John Williams, Chief

Bureau of Certification

Florida Public Service Commission
101 East Gaines Street
Tallahassee, Florida 32399-0850

Fi=ifto Culliz Saevice Commisslon
Civ.cian of Waier cau Wastaweter

Dear Mr. Williams:

Thank you for the opportunity to review the draft version of

Rule 25-30.432, Florida Administrative Code (F.A.C.), "Used and

Useful in Rate Case Proceedings." This version was hand-delivered

on June 18 by Patti Daniel. We commented on a previous draft of

this rule by letter dated July 30, 19%92. It appears that many of

our previous comments were not incorporated into this versien. Our =

general and specific comments on the wastewater portions are a

enclosed., .. .
' I PR

If you hivepany guestions about our comments, please contact

Elsa Potts; P.E., Administrator, Domestic Wastewater Sectilon, at

the letterhead address or at 904/488-4524.

ichard D. Drew, Chief
Bureau of Water Facilities
Planning and Regulation

’
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cc: Patti Daniel
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Rule 25-30.432, F.A.C.
Used and Useful in Rate Case Proceedings

General Comments

1.

Section 403.064(6), Florida Statutes, .states "Pursuant to

' Chapter 367, the Florida Public Service Commission shall allow
-entities which implement reuse projects to recover the full

" cost of such facilities through their rate structure." The
intent of this statutory provision was that the full cost of

capital investments be included in the cost recoverable
through a rate structure. In essence, the entire cost of a
reuse project should be considered used and useful. We
recommend that Chapter 25-30, F.A.C., include this provision.

A significant wastewater management problem in Florida
involves overloaded wastewater treatment facilities. Rule
17~600.405, F.A.C., (copy attached) is a pollution prevention
measure designed to ensure that the permittees conduct the
planning necessary to allow for timely expansion of the
wastewater facilities. This rule contains requirements for
capacity analysis reports. The capacity analysis report is a
detailed assessment of flow projections as they relate to
future needs for expansion of domestic wastewater facilities.
Time frames are established in the rule for submittal of the
initial capacity analysis report, as well as for updates of
the report and for the planning design, and construction of

'expanded facilities. This rule became effective in 1991 and
““has beeh well received by the regulated public, as well as the
!tutilities. We believe that Chapter 25-30, F.A.C., should

allow utilities to recover investment for timely expansion of

‘'needed wastewater treatment facilities consistent with our

rule reguirements.

Specific Comnents . : SRS

1.

Rule 25-30.432(3)(a), F.A.C. - Design and construction
requirements for collection systems and transmission
facilities are contained in Chapter 17-604, F.A.C. We suggest
including this chapter as 2 reference.

Rule 25-30.432(4), F.A.C. - The statement "To encourage
long-term planning and least cost system design, the ,
Commission, at at minimum, shall consider as used and useful
the level of investment that would have been reguired had the
utility designed and constructed the system to serve only its
existing customer base" is unclear. This statement doesn’t
seem to promote long-term planning. Suggest deletion of "To
encourage long-term planning and least cost system design."

Rule 25-30.432(5)(a)4, F.A.C. - The margin reserve for
treatment facilities is 12 percent of the permitted or actual
ERC capacity, whichever is greater. The previous draft we
reviewed contained a 20 percent margin resevve. We agree that
there is a need to balance a utilities’ incentive for making
plant investment and planning for future needs with some type
of mechanism to control imprudent investments in order to
protect existing ratepayers. How was the 12 percent derived?
Have other mechanisms to achieve this balance been explored?

+
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Rules 25-30.432{5)(a)4 b and ¢, F.A.C. - It is suggested that
definitions for "off-site" and "on-site" be included in the
rule. ;

- Rule 25-30.432(5) (a)4 e, F.A.C. - The relationship between
Mavailable capacity" and the used and useful default formulas
"'ls unclear. . How were the 500 percent and five-year customer

base derived?

Rules 25-30.432(5)(d)1 and 2, F.A.C. - The Environmental.
Protection Agency (EPA) used the following standard in the
Cconstruction Grants program to determine if a system would be
subject to further I/I analysis: No further I/I analy51s will

* be necessary if domestic wastewater plus non-excessive

infiltration does not exceed 120 gallons per capita per day
{gped) during periods of high ground water. The total daily
flow during a storm should not exceed 275 gpcd, and there
should be no operational problems, such as surcharges,
bypasses, or poor treatment performance resulting from
hydraulic overloading of the treatment works during storm
events. The PSC could consider. this- criteria as an
alternative to the 500 gpd/inch/diameter/mile allowance for
infiltration and 7 percent of treated iflows allowance for
inflow.

.Rule 25-30.432(5)(d)1, F.A.C. - The rule states that a utility
‘““has!llttle control over inflow" and allows inflow of
M7 percent of treated flows." There are numerous methods for

correction of inflow sources, including manhole raising,

' manhole cover replacement, ¢ross connection plugging, and

drain disconnection. A utility should discover the locations

"of inflow, determine legitimacy and assign responsibility for
.cost-effective correction. How was the 7 percent of treated
flows allowance for inflow der1ved7

Rule 25-30.432(5) (e}, F.A.C. - It is suggested that analysls‘
for "inflow" be added to this section. Cost effective
correction of inflew should be encouraged.

Rule 25-30.432(6){d) 3 and 4, F.A.C. - The besis of design of
a WWTP can be stated in various ways including, annual average
daily flow, maximum monthly average daily flow, or three-month
average daily flow. It appears that only "Maximum Month Flow"
is considered.

Rule 25-30.432(7) (h), F.A.C. - Firm reliable capacity is
defined as the capacity of a treatment plant component in
which "at least the largest unit is assumed to be out of

" service. Would a treatment plant with one aeration basin,

without regard to design or permit capacity, be considered 100
percent used and useful because of no firm reliable capacity
in the used and useful default formula? You could consider
the use of the EPA technical bulletin entitled "Design

Criteria for Mechanical, Electric, and Fluid 3ystem and P

Component Reliability" referenced in Rule 17-3500.300(4) (1),
F.A.C., for reliability criteria.
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Lawron Chiles, Governor July 30, 1992 Carol M. Browner, Scercary

Mr. Charles H. Hill, Director
Divisior of Water and Wastewater
‘Florida Public Service Commission
101 East Gaines Street
Tallahassee, Florida 32399-0873

Dear Mr. Hill:

Thank vou Tor ihe opportunity tc review the draft version of Rule 25-30.432,
Florida Administrative Code (F.A.C.), Used and Useful in rate case
proceedings. Our specific comments are enclosed, but [ would 1ike to
highlight twe of our major concerns.

Section 403.064(6), Florida Statutes, states “pursuant to Chapter 367, the
Florida Public Service Commission shall aliow entities which implement reuse
prejects to recover the full cost of such facitities through their rate
structure.” The intent of this statutory provision was that the full cost of
capital investments De included in the costs recoverable through a rate
structure. iilniessence, the entire cost of a reuse project should be

considered Usedland useful. We recommend that Chapter 25-30, F.A.C., include .-
this provisiont | .

A significant wastewater management problem in Florida invelves overloaded . :
wastewater treatment facilities. Rule 17-600.405, F.A.C., {copy enclosed) is. = k&
a pollution prevention measure designed to ensure that the-permittees conduct X
the planning necessary to allow for timely expansion of the wastewaler

facilities. This rule contains requirements for capacity analysis reportis.

The cepacity analysis report is a detailed assessment of flow projections as

they relate to future needs for expansion of domestic wastewater facilities.
Timeframes are established in the rule for submittal of the initial capacity

analysis report as well as for updates of the repert and for the planning

design, and construction of expanded facilities. This rulz became effective

in 1991 and has been well received by the regulated public, as H?11 as the

utiiities. We believe that Chapter 25-30, F.A.C., should allow utilities to

recover investment for timely expansion of needed wastewater freatment

facilities consistent with our rule requirements.

If you have any questions about our comments, please contact Rabert Heilman,
P.E., Chief, Bureau of Water Facilities Planning and Regulation, al the
tetterhead address or at 904/487-0563.

Director
Division of Water Facilities

RMH/ra/Gtm

Iy T ' ST
Enclosures B Y
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Rule 25-30.432, F.A.C,.

Used and Useful in Rate Case Proceedings

Specific Comments

Lo

2.

3o

5.

6.

7.

‘other mechanisms to achieve this balance. been explored?

Rule 25-30.432(3)(a), F.A.C. - Design and construction
requirements for collection systems and transmission
facilities are contained in Chapter 17-604, F.A.C. We suggest
including this chapter as a reference.

Rule 25-30.432(4), F.A.C. - The statement that to "encourage
long-term planning and least cost system design, the
Commission, at a minimum, shall consider as used and useful
the level of investment that would have been reguired had the
utility designed and constructed the system to serve only its
existing customer base'" is unclear. This statement doesn’t
seem to promote long-term planning.

Rule 25-30.432(5), F.A.C. - The-definition of ERC demand, as
that used for designs/permitting and actual historical demand,
is-unclear. When would each apply?

. Rule 25-30.432(5)(a)4, F.A.C. - Here margin reserve for

treatment facilities is 20 percent of the permitted or actual

?ERC capaCLty, whichever is greater. We agree that there is a -
need to balance a utilities’ incentive for making plant 3

lnvestments and planning for future needs with some type of i =
mechanlsm to contreol imprudent investments in order to protect
existing ratepayers. How was the 20 percent derived? Have

Rule 25-30.432(5)(a)4 ii and iii, F.A.C. - It is suggested
that definitions for "off-site" and "on-site" be included in
the rule.

Rule 25-30.432(5)(d)1l, F.A.C. - The rule states that a utility’
"has littie control over inflow." There are numerous methods -
for correction of inflow sources including, manhole raising,
manhole cover replacement, cross connection plugging, and

drain disconnection. A utility should discover the locations
of inflow, determine legitimacy and assign responsibility for
cost-effective correction. :

Rule 25-30.432(5)(d)2, F.A.C. - The EPA used the following b
standard in the Construction Grants program to determine if a .
system would be subject to further I/I analysis: No further
I/1 analysis will be necessary if domestic wastewater plus

nonp-excessive infiltratien does not exceed 120 gallons per

capita per day (gpcd) during periods of high groundwater. The
‘total daily flow during a storm should not exceed 275 gpcd o

1and there should be no operational problems, such as
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surcharges, bypasses, or poor treatment performance resulting ———-

from bhydraulic overloading of the treatment works during storm
events. You may want to consider this as an alternative to
the Water Pollution Control Federation Manual eI Practice

No. 9.

Rule 25-30.432(5)(e), F.A.C. - It is suggested to add "inflow" '

in the first sentence of this section. Cost effective =i
, . -

i“ correction of inflow should be encouraged. » B s

i

Rule 25-30.432(5) (£)2 ii, F.A.C. - We suggest that Number "2
be defined as the same time period as that used for Number "1™

(capacity of the plant) in order for the formula to be
consistent. The basis of design of a WWTP can be stated in
various ways including, annual average daily flow, maximum

Also, we suggest that excessive "inflow" in Number "4" be
added.

‘monthly average daily flow, or three-month average daily flow. -
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MEMORANDTH OF UNDERSTANTIVG

FLORTDA DEPARTMENT COF ENVIRQWMENTAL RIGULATION
AND

TLORIDA PUILIC SERVICE COMNISSION

The Florida Department of Enviroamental Regulation (DER} and ths
Florida Public Service Commission (PSC} recognize that walter
consarvation and reuse of reclaimed water ara Xey elemants of
Florida‘’s long-term wzker managamedt strategy. It is our joint
goal and high priority te ensure that Florida watar and wWastewatsr
utilities provide safe and efficlent treatment and use of watar and
wastewater. This memorandum of understanding (MOU) formally
estaplishas the policies and procedures to be followed by the DER
and P5C to promota and encaurage water conservation and reuse, and
safe and efficient water supply and wastewater management services.

BACKGROUND

Watar supply

Tha Federal Safe Drinking Water Act requiresa certain monltoring,
tasting, treatmsnt, and reporting te ensurs the quality of potable
waters. The Florida Safe Drinking Water Act, containsd 1in

Chapter 403, Florida Statute (F.S.}, outlinas the basic-
requiremants for Florida’s water supply program. Chapters 17-330,
17-551, 17-555, and 17-5680, Florida administrative Code (F.A.C.),
contain specirfic requirements governing water supply in Florida.
The PSC‘’s responsibilities for regulation aof private water supply
utilities are outlined in Chaptar 367, F.5.

Wastewater Managemapnh

The Fedsral Clean Water Act requires erfective treatment and
managemsnt of wastewater {n order to protact the nation’s ground
watar and surfacse water re&sourcas. Flarida‘s wastawatar managament
and environmental control programs are contained ip Chapter 403,
F.5. Specifié regulations governing domestic wastewater managenant
are contained in Chapfars 17-600, 17-6Ql, 17-602, 17-604, L7-610,
17-611, 1L7-640, and 17-650, F.A.C. The P5C’s rasponsibilities for’
regulation of private wastewatsr utilicies are outlined in

Chapter 367, F.S.
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Reusa of Raclalmad Water

The encouragement and. promation of w conservation and reuse of
raclalmad watar arz established ag = cbjectives in

Saction 403.084(1), F.S.

-
aATer
R ad .

caue

The DER has daveloped and implemented a comprenensive rauss progran

designed to meet those objectives. This reuse program ilncludas:

1o Comprehensive rules govarning the reuse of reclaimed
water (Chapter 17-610, F.A.C):

2. A mandatory rsuss pragram;

3. An Antidegradation Policy; .

4. The Indian River Lagoan System and Basin Act; and

5. Requirements for evaluation of reusa feasibility.

Section 403.064, F.S., requlres that after January 1, 1392, all
applicanis for permits to construct or operats a domestic
vwastevater treatment facility in a critical water supply problenm
area avaluate the cost and henefits af rausing rsclaimed vater as
part of their applicatlian for ths permit. ’ :

Tha Antidegradation Policy is contalned in Chaptar 17-4, F.A.C.,
"Permits," and Chapter 17-302, F.A.C., "Surface Water Quality
Standards.” Thesa rules require an applicant for a new or exranded
dischazge Lo surface waters te demonstrate that the discharge is
clearly in thae public intersst. As part of this public intarest
tast, the applicant must evaluate the feasibility of reuse of
reclaimed water. If rause 1s economically and technolegically
reasonable, it will be preferred over the surfaca watsr discharge.

The Indian River Lagoon System and Basin Act, which ls éontained in
Chapter 20-282, Laws of Florida, providas increasad protection to
the Indian River Lagoon System. Sectlon 3 of ths Act regquires the
awWner af an axisting sewage treatment facllity within the Indian
River Lagoon Basin to investigate the feasipility of using
reclaimed watsr for beheficial purposes. These rause faasibility
studies ware to be completed perfore July 1, 1%927. :

Sibie ild [ b e e v -

i
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The common objectives, as they relate to dom2sTtic vater supply and
vastewater mahagement facilitiés subject to regulation by the DER
and the PSC, z2re a2s follows:

L. To monltor water supply systems to sasure that safa and

roeliable water s produced and deliverasZ in accordancs
with applicable rules and drinking watar standards;

Te monltor domestic wastewater systams To ensure khe safa

2.
and efficiant collection, treatment, and Lause Or
disposal of wastewater and residuals; p

3 q Ty encourags and promote water conservatien and rausge of
reclaimed water;

4. To fostar conservation and to reduce the withdrawal of

ground and surface watexr through employmant of
canservaticn-pramoting rate structurss, rause ol
raclaimed water, and consumer educatlonl grograns.

PSC RISPONGIBILITIZS ;

- The following presents the general description of
resgansibllities of the PSC ralatad to water supply, water
consarvation, wastewater management, and reuse of reclaimed wetar.
The PSC’s jurisdiction i{s limitad to aconomic ragulatl -
Investur-ownaed utilitiss and .18 efrfective. in cnly some of the
counties in Florida. The 2SC vwill orffar assistance to the axtant
provided by law and agaency priority and warkload. The PSC agrees
te adopt and implement pellicias and procaduras necessary to
administer these duties. - -

¥atsr supply

"1.. Whaen appropriate, arrange for joint publlic meetings with
customers to ensurs that customers are aware oif the need
for water supply system inmprovement projects, and the
potential impacts the projects «ill have on service

rates.

2. Inform the DER of the PSC puklic mgetings with customars
and hsarings in which water supply projacts will be
discussed.

3. Reviaw praposed rate structuras for privats utilitiass

witnin PSC jurisdiction.
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view of watal CcEREITVACLON raze

Pryvide assistance rav
jurisdiczicn.

1
structures within Fsc

Hoanitor abandenment and bankruptcy proceadings row
private water utilitiss within PSC jurisdicileoa. Inform
tha DER of panding akandonment and bankzuptcy cases.

'If an applicant for a JZ2 permit challenges
interpretation of Section 367.011, F.5., tha P
to provide legal and technical sunpo:t e |k

related administrativs hearings or legal procazdings.

-

Hastavastar Manpagement

1.
2.
3.
4.
5.
a.
Bouss

When apprcpriate, arrange for joint public meetings with
customers to ensure that customars are awvareas of the need
fur wastewztar management system improvement ocrajects,
and the votentlsl impacts the prejects will have on
service ruates.

Inform the DER of the PSC public meatings with customers
and hearings in which vastewater managament projects will
be discussed. - )

Review proposed rate structures for -privats wastewater
management utllities within PSC jurisdiction.

Monltor abandonment and bankruptcy procesedings far
privata wastewater utilitiss within PSC jurisdicticn.
Inferm the DER of pendlng abandenment apnd bankruploy
cases.

It an applicant for 2 NER permit challengas the
interpratation of Saction 367.011, F.S., ths PsC agrass
to provide legal and technical support to the DZR in any
related administrative hazrings or legal Drccaadlnqs.

The DER has adaptsd rules regquliring utilities to perciornm
timely planning, design, and constructiorn of exzandsad
facllitlies to ensure that sufficiant wastaewater
treatmsent, disposzl, and reuse capacity is available. In
light of DER rules, the PSC agreas to svaluace capaclty
constraints imposad by statute and rules on private
utilities within PSC jurisdiction, by PSC’s application
of the "used and usaful" concept. If justified, this
evaluation shall include assassment of possibla need Zor
sTaturary or rule ravisions. :

When agppropriats. arrange for joint public nesetings with
custamelrs to snsure that cusktomers are nade aware of tna’
naed for reuse sSystem ilmprovement prajects, and Ethe
potantial impacts the projects will have on sarvice
rates.

e .
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2. Infcrm tha DER of the PsC public meetings with customers
and hearings in which reuse of reclainad water wii. ba
discussed.

3. pravida feasibllity analyses of tha financial impact
any, of rause sSystan projects on both thea cusiosnmers
ths wastewater utilities within PSC jurisdiction.

4. Within 10 days of receipt of a reusa Zeasiblliity study,
the DSC staff shall raeview the docurent for complebeness
of the financial aspects and shall notllZy the RER whethar
ar net tne document ls complets and whethar or not the
PSC.will be able to conduct a coemplete review. IZ the
PSC stafr detarmines that it will be abla te raview the -
document, fthe PSC staff shall provida commenis and
recommendations te tha DEP within 30 days of receist of
the complata docunment.

5. Participate in approprlate DER hearings in which the
‘ feasipility of reusa will ke discussed.

6. Review prapased rata structures far reusas orojects for -
private utilities within PSC jurisdictien. As noted in
Saction 493.064(8), F.S., and -pursuant bo Chapter 3867,

F.S., tha PSC shall allow utilitiss which implement reuse
projects to recover the full cost of such facilities
through their rate structures..

7. Assist the water management dilstricts in reviaew of reusa
feasibility studies assoclated witlh ths mandatory Teluse
proegram in Chapter 17-40, F.A.C., and other reuse-ralated
activities of the water managament dis=ricts in the
caunties within PS¢ jurisdictien. A saparate MOU helween
the water managarent districts and the P5C geverns these
activitias.

' DER R2SPONSIBILITIZS

The following is a general descripiion otf the reles and
responsibilities of the DER ralatad.  to petable watar supply, water
cansaervation, wastaWataer managemsent, and rause of raclaimad watar.
The DER agrees te adept and implemant policies and procedures
necessary to adninister these duties.

Water guvnly

Ao Revidw applications for constructlen of pstable water
supply systems.

gtems with

2 Momitor comgliance of potabls water sutoly s5Y
applicable rules and drinking water szandards
) T —————— 7”_——_—_——‘____‘%‘_
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3. Notify the PSC of impending abandonmeant or bankruptcy
cases involving uatcv utilitles and assis: the PSC in
such casas, as nesdad.

4. For utilities subject Lo Chapter 367, F.S5., tha DOER shall
verify the existence of a certificate of authorization or
order indicating exempt status from the 2SC bafora
issuance of a constructicn permit for a new water systen.

Jastawater Managemspt

1. Review applications for construction and oparation of
domestic wastewatar facilitlas.

2. Monitor compliance of domestic wastewater management
Eacllities with applicable rules and effluent discharge
limitaclions.

3. Moniteor watar guality in the Stata’s ground waters and
surface waters.

4. Notify the PSC of impending atandonment or bankruptcy -
cases involving wastawater utilities and assist the PSC
in such cases, as neadad. 8

5. For utlilities subject to Chapter 387, F.S., ths DER shall
varify the exlstence of a cartificate of authorization or
order indicating exampt status from the PSC before
issuance of a construction permlit. for a new wastewatar

facility.
Reuge

1. Administer the State’s reuse program. .

2. Review reuse faeasibility studies required by

N Secticn 403.064, F.S., the Antidagradation Policy, or the

o Indian River Laqooﬁ Svs;em and Basin Ackt.

3. within five warking daysa after receipt of a rause
feasibillity study required by Section 403.064, F.S., the
Antidegradation Policy, or the Indian River Lagoon System
and Basin Act, the DER shall provide a zopy of tha rause
feasikility study to the P3C. This applies only to
faasibility studiss produced by private utilities locatad
within counties regulated by the PSC.

4. Final determinations on the adequacy of resusa feasibility

studias will be made by the DER. Comments and
racemmendations made by the PSC on the financlal aspects
of thesa Feuse reaslbility studiaes will be considerad by

the DER.

[+ 1}
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5. Participate in appropriate PSC public mestings with
customars and naarings in which rause Llssuss raised by
the DER are t¢ be discussed. This may ifnclude, but is
not limited to, expart witness tastimony.

PRCIZCT COORDINATION

Hater Supoly

1. The PSC will designate a Water Supply Preject Managsr.

2. Tha DER’s Drinking Water Section Administrator will SPrVE
ag the DER‘a Water Supply Proiect Manzger.

3. Exchanga of Lntormation batween the DER and the PSC shall
be thraough the designated Water Supply Project Managars.
Coplies of partinent correspondanca ralated to water
supply and water conservatlon igsues shall bas sa2nt to the
appropriate agency’s Water Supply Fraject Manager.

o -
Wagtevwater Managepent
1. The PSC will degignats a Hastewater Management Project
Hanager.
2 a Tha DER’2 Domestic Wastewatar Section Administrator will
serve as the DIR’s Wastewater Management Project Managsr. -
3. Exchange of information batwesen the DER and the PSC shall
be through the designatad Wastevatar Management Project
Managers. Cecples of pertinent correspondance ralatad te

wastewater manaqement iszuas shall ke sent Lo tha
appropriate aqancv s Was;auata* Managamsnt .-O}GCy
o Manager.

1.  The PSC will designate 2 Reusa Project Manager. BAll
' reuss feasiblility studles provided to the PSC by the DLR
will be dirscted to this Progact Managaer.

2. The DER’s Reuse Coordinator will serve as the DER’s Reuse
Project Manager for purposes of this agraamant.

3. Rause faasibility studies to be submitted to the PSC will
bs submitted over the signature of the DEIR Rcuse
Caordinator or over the signaturs of ona af the six Water
Facilities Adnminlstrators located in the DER districkt

affices.
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4 The DER Peuce Cocrdinmacers 1 ba cogied cn zay
ceroescondence petaeen R ‘s Preject Meznagez and the
DZQ s -WaterT ?aC1lities & Traters recarding reuse
sesibility studies

egarding 2 specizie

5. Wherever 2 potentizl cenfli g
sroject is identified, sech ency will examine %he
alrternative solutions aval and then meet to discuss
the issues involved and Lo reach a&an agreement
before announcing z posi If an agreemsnt canneot be
reached after due delibe: , several positiona may be
advocatad. Such disagre if any, will not obviate
this HOU. '

6. zxchenge of {nformaticn tetween the DER and the PSC shall

be through the designated Rsuse Project Manacers. Copies
cf pertinent correspendence befween an agency and other
parties concerning a2 reuse zroject ghall be sant to the
Peuse Project Manager ol ealh agency untll project

completion. 5 :

overall ceexdinatlion

"he cesignetad Water Supply, Wastewater Management, and Reuse
Project Yanagers from the LIZIR and the P5C shell meet 2s necessiry,
but =t lezst annually, with the Dizector of ths Water and
Wastewater Division of the PSC 2nd the Diractor of the Division of
water Facilities of the DER. Tha meetincgs will address and raview
progress on the water supply, vast ewaTer managament, and rause
programs in rlorida and aztterpt Te Cgsclve any issues wvhich may be
idencizied by the staifs.

RMINDHEINTS

This MOU way ba zmended by mutuel zgreement ¢f the DER and P5C, It
shal l remzin in etfect until it is dizsolved by mutual agreement
smong The 2genhcies or terminated by 2n agency arter glving written

ﬁot'ce 30 days in advance teo the otler agancy.
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DOMESTIC WASTEWATER FACILITIES
DEP 62-600.400(3)(b)2. i 1/85
PART II: TREATMENT FACILITIES

2. The preliminary design report does not provide reasonable assurances that the
proposed wastewater facility technology will function as intended at the design
. capacity requested by the permitiee. =

(¢) When the permit includes the weatment facilities and reuse or disposal systems,
different permitted capacities may be established for the treatment, reuse, and disposal
systems.

(4) Sampling Points -

(a) Provisions shall be made in the design for easy access points for the purpose
of obtaining representative influent and effluent samples. These access points shall
be dry points which can be reached safely.

(b) Provisions for flow measurements shall be in accordance with Chapter 62-601,
FA.C.

Specific Authority: 403.061, 403.087, E.S. ,
Law Implemented: 403.021, 403.061, 403.062, 403.086, 403.087, 403.088, F.S.
History: New 11-27-89, Amended 1-30-91, 6-8-93, Formerly 17-600.400.

62-600.405 Planning for Wastewater Facilities Expansion. -

(1) The permittee shall provide for the timely planning, design, and construction of waste-
water facilities necessary to provide proper treatment and reuse or disposal of domestic
wastewater and management of domestic wastewater residuals.

(2) The permittee shall routinely compare flows being treated at the wastewater facilities
with the permitted capacities of the treatment, residuals, reuse, and disposal facilities.

{3) When the three~month avefége daily flow for the most recent three consecutive months
exceeds 50 percent of the permitted capacity of the treatment plant or reuse and disposal
systems, the permittee shall submit to the Department a capacity analysis report.

(4) The initial capacity analysis report shall be submitted according to the following:

(a) For new or expanded wastewater facilities for which the Department received a
complete construction permit application after July 1, 1991, the initial capacity analysis
report shall be submitted within 180 days after the last day of the last month in
the three-month period referenced in Rule 62-600.405(3), FA.C.

(b) -For wastewater facilities for which the Department received a complete construction
permit application on or before July 1, 1991, the initial capacity analysis report shall
be submitted when the next application for a permit to construct or operate wastewater
facilities is submitted to the Department unless:

1. The three—month average daily flow for any three consecutive months during
the period July 1, 1990, to June 30, 1991, exceeds 90 percent of the permitted

Copyright 1995 REGfiles, inc., Tallahassee, Florida
5 - 4
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DOMESTIC WASTEWATER FACILITIES -
DEP 62-600.405(4)(b)1. 1/85
PART H: TREATMENT FACILITIES

capacity. In such cases, the initial capacity analysis report shall be submitted
to the Department no later than January 1, 1992.

2. The three—month average daily flow for any three_consecutive months during
the period July 1, 1990, to June 30, 1991, exceeds 75 percent of the permitted
capacity. In such cases, the initial capacity analysis report shall be submitted
to the Department no later than July 1, 1992,

(¢) In no case shall the initial capacity analysis report be required to be submitted
before July 1, 1991, or before the three~-month average daily flow exceeds 50 percent
of the permitted capacity of the treatment plant or reuse or disposal systems, as described
in Rule 62-600.405(3), F.A.C.

(5) The permittee shall submit updated capacity analysis reports to the Department accord-
ing to the following:

(a) If the initial capacity analysis report or an update of the capacity analysis report
documents that the permitted capacity will not be equaled or exceeded for at least
10 years, an updated capacity analysis report shall be submitted to the Department
at five-year intervals or at each time the permittee applies for an operation permit
or renewal of an operation permit, whichever occurs first.

(b) If"the initial-capacity analysis report or an update of the capacity analysis report
documents that the permitted capacity will be equaled or exceeded within the next
10 years, an updated capacity analysis shall be submitted to the Departrnent annually.

{6) The capacity analysis report or an update of the capacity analysis report shall evaluate
the capacity of the plant and contain data showing the permitted capacity; monthly average
daily flows, three-month average daily flows, and annual average daily flows for the
past 10 years or for the length of time the facility has been in operation, whichever
is less; seasonal variations in flow; flow projections based on local population growth
rates and water usage rates for at least the next 10 years; an estimate of the time required
for the three—-month average daily flow to reach the permitted capacity; recommendations
for expansions; and a detailed schedule showing dates for planning, design, permit applica-
tion submittal, start of constuction, and placing new or expanded Facilities into operation.
The report shail update the flow-related and loading information contained in the prelimi-
nary design report submitted as part of the most recent permit application for the wastewater
facilities pursuant to Rules 62-600.710 and 62-600.715, F.A.C.

(7} The capacity analysis report shall be signed by the permittee and shall be signed
and sealed by a professional engineer registered in Florida.

(8) Documentation of timely planning, design, and construction of needed expansions
shall be submitted according to ‘the following schedule:

(a) If the initial capacity analysis report or an update of the capacity analysis report
documents that the permitted capacity will be equaled or exceeded within the next
five years, the report shall include a statement, signed and sealed by a professional
engineer registered in Florida, that planning and preliminary design of the necessary
expansion have been initiated.

Copyright 1995 REGfiles, inc., Tallahassee, Florida
5
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DOMESTIC WASTEWATER FACILITIES
DEP 62-600.405(8)(b) 1/95
PART II: TREATMENT FACILITIES

(b) If the initial capacity analysis report or an update of the capacity analysis report
documents that the permitted capacity will be equaled or exceeded within the next
four years, the report shall include a statement, signed and sealed by an engineer
registered in Florida, that plans and specifications for the necessary expansion are
being prepared.

(¢} If the initial capacity analysis report or an update of the capacity analysis report
documents that the permitted capacity will be equaled or exceeded within the next
three years, the permittee shall submit a complete construction permit application to
the Department within 30 days of submittal of the initial capacity analysis report or
the update of the capacity analysis report.

(d) If the initial capacity analysis report or an update of the capacity analysis report
documents that the permitted capacity will be equaled or exceeded within the next
six months, the permitiee shall submit to the Departmerit an application for an operation
permit for the expanded facility. The operation permit application shall be submitted
no later than the submittal of the initial capacity analysis report or the update of
the capacity analysis report. )

(9) If requested by the permittee, and if justified in the initial capacity analysis report
or an update to the capacity analysis report based on design and construction schedules,
population growth rates, flow projections, and the timing of new connections to the sewerage
system such that adequate capacity will be available at the wastewater facility, the Secretary
or Secretary’s designee shall adjust the schedule specified in Rule 62-600.405(8), F.A.C.

Specific Authority: 403.061, 403.087, ES.
Law Implemented: 403.021, 403.061, 403.086, 403.087, 403.088, 403.0881, 2403.101, ES.
History: New 1-30-91, Formerly 17-600.405.

62-600.410 Operation and Maintenance Requirements.

(1) All domestic wastewater treatment plants shall be operated and maintained in accordance
with the applicable provisions of this chapter and so as to attain, at a minimum, the
reclaimed water or effluent quality required by the operational criteria specified in this
chapter, and to meet the appropriate domestic wastewater residuals management criteria
specified in Chapters 62-2, 62-7, 62-640, and 62-701, FA.C.

(2) All reuse and land application systems shall be operated and maintained in accordance
with the applicable provisions of this chapter and the provisions of Chapter 62-610, FA.C.

(3) All underground injection effluent disposal systems shall be operated and maintained
in accordance with the applicable provisions of this chapter and the provisions of Chapter
62-28, F.A.C.

(4) Wetlands application systems shall be operated and maintained in accordance with
the applicable provisions of this chapter and the provisions of Chapter 62-611, F.A.C.

Copyright 1995 REGfiles, inc., Tallahassee, Florida
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SECTION 1
INTRODUCTION

1.1 BACKGROUND

Individuals, companies, corporations, and institutions are all consumers. All purchase goods and
services of others that are necessary to meet individual needs or supply materials and equipment
necessary to produce a product that will be sold to others at a profit. In the case of the individual,
consider a trip to the grocery store. The objective is to procure maximum food and supplies at
the least cost. The way to optimize the purchasé is by buying in bulk. In this way, a commodity
is purchased for a lower unit price and the time before the next trip to the supermarket is

maximized.

When a profit motive is involved, as is the case of a company or corporation, the market necessity
of keeping operating costs low and profits high dictate that materials and goods be purchased at
the lowest price possible. Most often, this is achieved by purchasing in bulk quantity. In this
way, goods are procured at a lower unit price. Costs are thus kept low and/or profits are
maximized, depending on market conditions.

Institutions, which provide services to the public, have an obligation to minimize costs and

maximize services. Purchasing agents are usually astute at maximizing procurement of goods at a
minimum price. This is accomplished through competitive bidding of bulk purchases.

iz

: This familiar everyday concept loosely known as "powér buying" or "bulk purchases” is actually
an economy of scale. An economy of scale exists when the unit cost decreases with size or
amount purchased. In consumer products, economies of scale exist primarily due to manufacturer
% savings in packaging and handling. In many consumer situations, there exists an optimum point
where the relative maximum economy of scale is achieved and beyond that point, the unit price of

at

the product remains nearly constant. This would be known as an inflection point and it marks the
range between the areas of increasing economy of scale and decreasing economy of scale.
Provided one could use the commodity in a reasonable period of time, the most cost-effective
purchase of the commodity would be made for the volume or quantity with the lowest unit price.

'1 L

o

o]
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T Economies of scale exist in the construction industry. For irnstance, a contractor who has just
successfully bid two separate projects which utilize the same materials, such as blocks, will obtain
a lower price by purchasing such material in a larger quantity and at a lower unit cost. Perhaps he
made a calculated risk and won the projects with this strategy or will simply maximize his profit
3 from the two projects. Economies of scale in construction are also maximized by elimination of
"soft" costs. There are costs associated with engineering, permitting, contractor mobilization,
building permit costs, etc. In the example above, if the two projects were within close proximity,
the contractor would be able to bid lower mobilization costs for each project as a strategy for
winning the jobs. If he won both projects, he would be moving men and material to essentially

3
x|

3
03
L

the same location, thus reducing his cost. If both projects were for the same owner, it would be

.

to the owner's advantage to design, permit, bid, and construct the projects as a single project in
which he would then certainly reap the financial benefits by obtaining an overall lower price for
the same quantity of work performed.

The utility industry provides necessary services to the public. In order to meet the public need, it
engages in the procurement of equipment, material, and construction services. Water and
wastewater treatment, collection, and distribution systems consist of discrete components such as
wells, tanks, pumps, etc., which, when combined together in proper proportion, serve the public
need as a system with an overall reliable capacity. Upon the need for expansion of plant capacity,
the utility must consider savings that would be derived through building fewer larger units rather
than smaller multiple units. The prudent sizing and phasing of facilities allows the utility to

provide cost-effective service to the public.

12  OBJECTIVE

The primary objective of this report is to demonstrate that economies of scale exist for the unit
components that comprise water and wastewater facilities. In this light, more capacity can be
obtained for a lower unit cost. The second objective is to demonstrate that there exists threshold
sizes of unit components. This is the point where the increasing economy of scale ends and the
decreasing economy of scale begins. In other words, threshold size is the minimum size
component that should be considered due to its value on a cost per capacity basis. In the
decreasing economy of scale range, the cost per capacity continues to decrease but at a much
lower rate. Therefore, the minimum economic threshold size is the point at which the rate of
change of the unit cost begins to decline. .

bapoe i

]

.t
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The third objective is to demonstrate that economies of scale are achieved through savings in
costs of engineering, mobilization, and permitting on projects in which there are not significant
economies of scale in the materials.

]
o

1.3 SUMMARY AND CONCLUSIONS

Components and systems reviewed are classified as Wastewater Treatment Facilities, Water
Treatment Facilities, and Wastewater Collection/Water Distribution. Economies of scale were
found to exist on all unit components and systems. Table 1-1 presents the economic minimum
threshold sizes for each corriponent and system.

2

Such threshold sizes should not be construed or interpreted to mean that significant savings are
not achieved above or greater than these values. They should be interpreted as the primary point
at which the rate of change of the unit 'price begins to decrease. Thus, when considering system
or component expansions, it is prudent to give serious consideration to construct or procure the
component of the threshold size or larger.

The engineering economic considerations of the size of unit to construct are as follows:

o ben e ki

. Initial demand of system
. Growth rate of system
. Projected build-out demand
§ o Useful life of the component
= . Rules and Regulations
. Operational Considerations
. Interest rates and rate of inflation

If the initial or current demand of the system is less than the economic minimum threshold size,
the selection of size must consider the build-out capacity of the facility and when it will be
necessary to expand again, which can be computed using the growth rate. If the build-out
demand is beyond the economic threshold size, it follows that phases of construction should be

[T

implemented in sizes to fully take advantage of the economy of scale offered.

oo e
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TABLE 1-1

SOUTHERN STATES UTILITIES
ECONOMY OF SCALE

Treatment Component Threshold Sizes

Economic Minimum

Component/System Threshold Size

WASTEWATER TREATMENT FACILITY

1) Extended Aeration WWTP 0.25 MGD
2) Contact Stabilization WWTP 0.5 MGD
3) Pos. Displacement Blower 500 scfm
4) Centrifugal Blower 2,000 scfm
5) Tertiary Filters 0.25 MGD
6) Generator 300 KW
WATER TREATMENT FACILITY
1) Prestressed Concrete GST 600,000 gal.
2) Steel Ground Storage Tank 100,000 gal.
3) High Service Pumps 1,000 gpm
4) Hydropneumatic Tank 10,000 gal
5) 250 ft. Deep Water Supply Well 1,440,000 gpd
6) 500 ft. Deep Water Supply Well 1,440,000 gpd
JJW/dt/mb/R-S-2/1-1 tab
HAI #94-145.00 1-4 020896
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If build-out is less than the economic minimum size, it follows that it does not make sense to
. purchase capacity that is not needed. However, in smaller systems and units, there are the factors
' of operational flexibility and standard sizes to be considered. With small systems, it is often
impossible to predict peak demands and loadings. In these cases, special consideration should be
given to oversizing to standard sizes to ensure satisfactory service and for environmental

protection.
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SECTION 2
METHODOLOGY

2.1 GENcRAL

This section details the sources of information for this report; as well as, the method used to

construct the unit cost curves.

i 22  SOURCES

feiisnd

In order to give a fair and accurate representation of the costs of constructing water and
wastewater systems, information was obtained from many balancing sources. Previous curves
were obtained from the United Stites Environmental Protection Agency (USEPA) and
Culp/Wesner/Culp, an engineering firm. Also, quotes were obtained from Florida manufacturers
and suppliers. Rounding out the information were bid tabulations from completed construction
that took place in the State of Florida.

2.2.1 USEPA

Throughout the years, the United States Environmental Protection Agency (EPA) developed
many reports involving the cost of the different components of water and wastewater collection,
treatment, disposal, and distribution. The figures presented in these technical reports display the
cost of the process versus the capacity (or size) of the component. The curves are typically
accompanied by text which explains the function of the cost component and the assumptions
made in determining the overall cost. The conversion of the overall cost to unit cost is
accomplished by simply dividing the cost by the capacity of the component being studied.

SO i

g

&
The EPA references used for this study range in years from 1977 to 1984. Therefore, the cost
: must be updated in order to allow for a present day comparison. The EPA sources that were used
are as follows:
¢)) "State of the Art of Small Water Treatment Systems." U.S. Environmental
- Protection Agency, Office of Water Supply. Washington, D.C., August 1977.

Cobd

JYW/dt/mb/R-S-2/sec2.rpt ‘
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(2) "The Cost Digest: Cost Summaries of Selected Environmental Control
Technologies." U.S. Environmental Protection Agency. Washington, D.C,
October 1984.

;-_A!-a

(3)  "Construction Costs for Municipal Wastewater Treatment Plants: 1973-1978.:
US. Environmental Protection Agency, Facility Requirements Division.
Washington, D.C., April 1980.

M

1

Y

-
-

) "Innovative and Alternative Technology Assessment Manual." U.S. Environmental
Protection Agency, Office of Water Programs Operations. Washington, D.C,,
February 1980.

(5) "Costs of Wastewater Treatment by Land Application.: U.S. Environmental
Protection Agency, Office of Water Program Operations. Washington, D.C., June
1975.

(6)  "Construction Costs for Municipal Wastewater Conveyance Systems: 1973-1979."
US. Environmental Protection Agency, Facility Requirements Division.
Washington, D.C., January 1981.

(7)  "Construction Cots for Municipal Wastewater Conveyance Systems: 1973-1977."
U.S. Environmental Protection Agency. May 1978.

Bl e il Gesd G S

(8)  "Report on Initial Investment Costs, Operation and Maintenance Costs, and
Manpower Requirements for Conventional Wastewater Treatment Plants." U.S.
Environmental Protection Agency, Water Quality Office. Black & Veatch, 1971.

.

}z 2.2.2 Culp/Wesner/Culp

The engineering firm Culp/Wesner/Culp, based in Santa Ana, California, produced water
treatment, transmission, and distribution cost reports for the United States Environmental
Protection Agency. They also produced an independent water component cost summary. For
each component, the overall cost versus capacity is illustrated along with the operation and
maintenance costs. As with the EPA generated curves, the Culp/Wesner/Culp curves were
adjusted using ENR indexes to the present day cost. Also, a detailed explanation of each

‘e
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Ldnivel

JTW/dt/mb/R-S-2/sec2.rpt
HAT#95-145.00 2-2 ' 020896



s

il

LR weed

Mo o i

po e oy

bk

[P

EXHIBIT (G0 1Y)

PAGE__ /7] oF _9%Y

component and the assumptions made to determine the cost are both included in each section.
The Culp/Wesner/Culp sources that were used are as follows:

(1)  "Estimating Water Treatment Costs, Volume 2, Cost Curves Applicable to 1 to
200 MGD Treatment Plants." Gumerman, R.C,, et al. (Culp/Wesner/Culp) Santa
Ana, CA, August 1979. (Produced for USEPA).

@) "Estimating Water Treatment Costs, Volume 3, Cost Curves Applicable to 2,500
gpd to 1 MGD Treatment Plants." Hansen, S.P., et al. (Culp/Wesner/Culp) Santa
Ana, CA, August 1979. (Produced for USEPA).

?3) "Small Water System Treatment Costs." Gumerman, R.C., et al
(Culp/Wesner/Culp) Santa Ana, CA, August 1986.

2.2.3 Manufacturers

In order to establish a contemporary cost for the components of water and wastewater systems,
quotations from Florida Manufacturers and sales representatives were obtained for all the
equipment included in this study. At least two manufacturers' quotes were obtained for each
component and the overall cost for the component was taken as the average of the two. This
allows the high, and low quotes to form a solid representation. The costs are uniform and
comparable due to the usage of state sales representatives. These sales representatives and

manufacturers who provided the information are as follows:

(1)  Package Wastewater Treatment Plants |

a. DAVCO, Davis Industries, Inc.
1828 Metcalf Avenue
Thomasville, Georgia

b. Sanitaire, via Moss/Kelley, Inc.
10100 West Sample Road
Coral Springs, Florida

JTW/dt/mb/R-S-2/sec2.rpt

HAI#95-145.00 2-3 020896



ol
:
[N
—

o . howd  Baoel e cvid

[ IPIPEr e

Y

EXHIBIT

( ijH—‘O

pace |4

oF_ 984

(2) Blowers

a. Hoffman, via Jacobs Group
160 Scarlet Blvd.
Oldsmar, Florida 34677

b. Sutorbilt, via Jacobs Group
160 Scarlet Blvd.
Oldsmar, Florida 34677

(3)  Wastewater Treatment Filters

a. DAVCO, Davis Industries, Inc.
1828 Metcalf Avenue
Thomasville, Georgia

b. Infilco-Degremont, via Moss/Kelley, Inc.
10100 West Sample Road
Coral Springs, Florida

@) Chlorination Feed Systems

a. Capital Control, via Blankenship & Associates
3004 Konarwood Court
Oviedo, Florida

b. Wallace & Tiernan, via Heyward, Inc.
1865 North Semoran Boulevard
Winter Park, Florida

(5)  Standby Generator Sets

a. Ringhaver Equipment Company
9901 Ringhaver Drive
Orlando, Flonda 32824

JTW/dt/mb/R-S-2/sec2.rpt
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b. Cummins Southeastern Fower, Inc.
4820 North Orange Blossom Trail
Orlando, Florida 32810

Ground Storage Tanks (Steel and Prestressed Concrete)

a. The Crom Corporation, Prestressed Composite Tanks
250 S.W. 36th Terrace
Gainesville, Florida

b. PRECON Corporation, Prestressed Concrete Tanks
115 S.W. 140th Terrace |
Newberry, Florida

c. Florida Aquastore, Water & Wastewater Technologies
2650 North Military Trail
Boca Raton, Florida

High Service Pumps

a. Worthington, via Barney's Pumps, Inc.
3907 Highway 98 South
Lakeland, Florida

b. Peerless Pump Company
811 North 50th Street
Tampa, Florida

Hydropneumatic Tanks

a. Hydro-Air Systems, Inc.
P.O. Box 585654
Orlando, Florida

JTW/dt/mb/R-S-2/sec2.rpt
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Modern Welding Company, Inc.
1801 Atlanta Avenue
Orlando, Florida

Vertical Turbine Pumps

Peerless Pump Company
811 50th Street North
Tampa, Florida

Peabody-Floway, via Flanagan-Metcalf & Associates, Inc.
6708 Benjamer Road
Tampa, Florida

Sewage Pump Stations (Precast items and Pumps)

Taylor Precast
P.O. Box 369
Deland, Florida 32721

Gorman Rupp Pumps, via Blankenship & associates
3004 Konarwood Court
Oviedo, Florida

Flygt Pumps, via Ellis K. Phelps & Company
2152 Sprint Boulevard
Apopka, Florida

PVC and Ductile Iron Piping

B&H Sales, Inc.

11114 Satellite Boulevard

Orlando, rlorida )

PVC force main, water main, and gravity sewer.

JIW/dt/mb/R-S-2/sec2.rpt
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b. CertainTeed
750 T.E. Suedesford Road
Valley Forge, PA., 19482
PVC force main, water main, and gravity sewer.

c. American Cast Iron Pipe Company
2301 Maitland Center Parkway
- Maitland, Florida
DIP force main, water main, and gravity sewer.

d. Mitchell & Stark Construction Co., Inc.
Naples, Florida
Pipe pressure test, T.V. test, and disinfection.

2.2.4 Bid Tabulations

As a final source of information, bid tabulations from existing projects were gathered. The
projects used in this analysis are all located in the State of Florida. The actual bids were obtained
using "The Bid Reporter," which prints monthly Florida listings of projects to be constructed.
Further information was obtained through the Hartman & Associates, Inc. project cost database.
The HAI database contains bid tabulations, schedule of values and summary of work for
numerous utility projects. Both sources contain project data for approximately the past five (5) to
ten (10) years. Therefore, the prices, which are updated using the ENR construction costs index,
present current indices of the cost of water and wastewater system components.

23  CURVE DESIGN SUMMARY

This section provides a detailed description of the method used to create the final unit cost curves
for water and wastewater treatment systems. For water, curves are provided for the components
of the collection, treatment, and distribution systems. The collection, treatment and disposal

components were studied for wastewater systems.

JTW/dt/mb/R-S-2/sec2.rpt
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2.3.1 Updating Process

The various sources of data utilized in this study, provided cost information at different time
periods over the previous 25 years. In order for these values to be comparable, they were
indexed. In other words, the costs must be updated to the time of this study, which is June, 1995.
The costs are updated using established cost indexes. The two (2) indexes used during this study
are the Engineering News Record (ENR) and The Handy-Whitman Index of Public Utility
Construction Costs. In order to update the costs, original costs were multiplied by the ratio of the
June, 1995 index number to the original index number. This cost updating method is shown
below.

. (June 1995 Index)
June 1995 Cost = Original Cost * “Fr ryaey

2.3.2 Design Considerations

To construct reliable cost curves, more than one (1) set of values were used for each component.
However, these values are not comparable unless they involved the same design considerations.
Therefore, the manufacturers and sales representatives were given the same criteria with which to
evaluate the cost. Also, when the manufacturer's values were used in combination with the
Environmental Protection Agency or Culp/Wesner/Culp curves, the manufacturer's values were
adjusted to include the identical components as found in the source curves.

Some of the commonly added costs were electrical, piping, sitework, and installation. These
components were adjusted by percentage on a case-by-case basis to reflect the different needs of

the various components.

2.3.3 Finalization

Once the cost data was normalized, the values were compared and plotted. By plotting the
values, the relationships of the cost values versus capacity are illustrated. So for a construction
cost curve, which is the total cost for installation, the economy of scale is difficult to visualize. In
order to see the economy of scale clearly, the cost curves were transformed into unit cost curves.
These curves display the cost per unit on the y-axis and the capacity or other size measurement on
the y-axis. For example, the unit cost curve involves cost in dollars per gallon (8/gal) versus

JTW/dt/mb/R-S-2/sec2.rpt
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gallon capacity for such components as: ireatment plants, storage facilities, chlorine feed facilities,
hydropneumatic tanks, water supply wells, etc. Other unit cost curve components are a follows:

o dollars per gpm ($/gpm) for pumps and pump stations
. dollars per lot ($/1ot) for gravity sewers
. dollars per foot ($/Ft) for force and water mains

o dollars per scfm ($/scfim) for blowers

In this format, the graphs show that cost per unit czpacity decreases with increased capacity.
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ANALYSIS
3.1 THRESHOLD SIZING
ﬂg This section discusses the reasons behind the design of water and wastewater systems with
respect to sizing. The factors affecting the size of certain treatment systems are cost, regulations,

and the health and safety of those served. There are plant capacities which are established

g

minimums.

[ S
[ e

3.1.1 Inflection Points

In the water and wastewater unit cost curves of this study, the economy of scale was apparent in
all cases. However, the manner in which the economy of scale is displayed differs between two

styles of graphical representation.

Rl

The first case, displayed in Figure 3-1, is best represented by the prestressed ground storage tank
unit cost curve. The curve is basically an exponential type curve where the low capacity yields an
extremely high unit cost and the high capacity has leveled out with a much lower unit cost. The
beginning of the curve displays an increasing economy of scale. In other words, at the smaller
capacities, the economy of scale is very large with each increase in capacity. The change in unit
cost in this range is so significant that it makes it generally undesirable to design in this range to
the left of the point of inflection. The point of inflection occurs when the slope of the curve
begins to level out with respect to the X-axis. This is the point where the component design
becomes economically feasible with respect to smaller and larger capacity options. Following the

o

point of inflection, the economy of scale begins to decrease. Even though the economy of scale
still exists in this range, the unit cost change between sizes is much less. However, the savings

Ribpéryy

between capacities in this area of the curve remain very significant. This is a section of the curve

+ind

where capacity options are not as obvious and the monetary savings should be balanced together
with other factors.

. The other type of unit cost curve, Figure 3-2, is well represented by the potable water well curve.
: In this curve, the unit cost appears to steadily decline with respect to the capacity plotted on the
4 X-axis. The relationship, however, is identical to that of Figure 3-1. The differing factor is that

JTW/dt/R-S-2/sec3.mpt
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obtained directly from manufacturers' quotes. i
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the values in this curve are plotted on a logarithmic scale, due to the large capacity range. This
unit cost curve presents the same economy of scale relationship as Figure 3-1 when plotted on a
linear scale; however, determining individual values from the linear plots is more difficult.
Therefore, to facilitate use of the graph, the data was plotted on a log-log axis.

3.1.2 Economic Minimum Threshold Sizes

The economic minimum threshold sizes were determined mathematically. The second derivatives
of the unit cost curve equations were plotted to determine the domain value at which the rate of
change of the slope of the unit cost curve equals zero, or no change. The majority of curves were
modeled using third order or higher polynomials. The solution of the second derivative is valid
for the range considered and produces an inflection point. An example of the polynomial equation

and the derivatives are as follows:

a +ax+a3x* + a4 x° +asx’?

Polynomial equation:  f(x)
a; +2a3;x + 3a, X2 + 4asx’
2a; + 6ayx + 12asx”

First derivative: f(x)

Second derivative: f'(x)

Some cost curves were modeled using power functions in which a plot of the second derivative
does not cross the X-axis. The plot however is more pronounced and clearly indicates the
inflection point. An example of the power function equation and its applicable derivatives are as

follows
Power equation: f{x) = ax "
First derivative: f(x = (by)(ay) x
Second derivative: f'x) = (a; by)(by-1) x *'?

As an example, Figure 3-3 is a plot of the second derivative of the function for steel ground
storage tanks. The plot crosses the X-axis at 100,000 gallons which indicates that the inflection
point for rate of change of the unit cost occurs at 100,000 gallons. This point establishes the end
of the domain for increasing economy of scale.

JIW/dt/R-S-2/sec3.rpt
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3.13  Curve Fitting

The curves determined to represent the manufacturers' and EPA cost curve data were generated
with the use of either the Sigma Plot program by ®Jardel Scientific or the Hydrology and Water
Quality Conuol course accompanied programs produced by °John Wiley & Sons. The Sigma
Plot program was used mainly to determine polynomial fits for the data, while the other program
determined the equations for the data better represented by the power function equation. In all
cases, the equations were determined to be the best fit for the given data.

3.1.4 Regulatory

For most instances, regulations do not affect the sizing of water and wastewater systems.
Usually, the type of disposal or source of supply determine the stipulations on the plant type or
size. However, there are occurrences where size regulates cost. The water supply wells must be
double (one standby) above 150 connections, and over 150 connections necessitates an Auxiliary
Power Supply.
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SECTION 4
WASTEWATER TREATMENT PLANT FACILITIES

41 EXTENDED AERATION PACKAGE WWTP

The extended aeration treatment process is a version of the activated sludge process in which the
detention time is approximately 24 hours. The extended detention time will require a larger
volume than most activated sludge processes, which in turn will raise the costs. The costs do;
however, display an economy of scale over the entire range of capacities. The unit cost of the
extended aeration package plants, Figure 4-1, is a display of dollars per gallon of capacity versus
gallon per day capacity. In this form, the economy of scale will be visible if the unit cost
decreases as the capacity increases.

The unit cost curve of the package extended aeration plant shows a considerable economy of
scale from the 0.01 MGD to the 1.0 MGD limits of the graph. The unit cost steadily decreases in
a straight line from approximately $7/gallon at 0.01 MGD to $0.7/gallon at 1.0 MGD. The
straight line relationship of the unit cost translates into considerable savings with increased sizing.

The curves in Figure 4-2 represent the construction cost as a function of package extended
aeration treatment plant capacity. By examining the costs as they are related to capacity, the
economy is apparent. For instance, the cost of a 500,000 gallon per day package plant is
approximately $465,000, and the cost of a 1,000,000 gallon per day package plant is
approximately $710,000. Therefore, in order to expand a 500,000 gallon per day facility to a
1,000,000 gallon per day plant, the cost would be approximately $930,000. The design of the 1.0
MGD plant originally would have saved approximately $220,000 overall. The savings would be

greater if contractor mobilization, engineering, and permitting costs were considered.

The unit cost and construction cost curves were developed using an Environmental Protection
Agency cost curve and manufacturers' quotations. The quotes from the manufacturers included
the tankage (ring steel with internal clarifier), concrete slabs, sitework, electrical, piping, blowers
and installation. To normalize these quotes with the EPA curve, a chlorination feed system cost
had to be added to the overall cost. The chlorination feed system cost was obtained through
other manufacturers' quotations. From this point, the two (2) curves are equivalent and can be

compared.
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2) Costs exclude land, engineering, fencing, paving, drainage
lighting, and building facilities.
3) All costs obtained from manufacturers' quotes and EPA cost curve
4) Costs are based on June 1995, ENR Index = 5433.
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The extended aeration package treatment plant costs exclude the costs of land, engineering,
paving, grading, drainage, lighting, fencing, and building facilities.

42  CONTACT STABILIZATION PACKAGE WWTP

The contact stabilization is a version of the activated sludge process that requires an average
detention time of between 4 and 6 hours. When compared with the extended aeration process,
the contact stabilization package plant will require less volume due to the considerable difference
in detention time. Even though the overall cost differs, the economies of scale are still very
evident in the contact stabilization package treatment plants. These costs versus capacity
relationships are displayed on Figures 4-3 and 4-4, which are the unit cost and construction cost
curves, receptively.

The unit cost curve, Figure 4-3, is a presentation of the relationship between the unit cost, dollars
per gallon versus the capacity, gallons per day. From 0.05 MGD, the unit cost curve shows a
solid economy of scale. Even though the values of the Environmental Protection Agency and the
manufacturers are not identical, their relationship is identical. They both show a very similar
economy of scale relationship that stretches from a little over $3/gallon to approximately
$0.5/gallon.

The straight line decreasing aspect of the curve translatés into considerable savings with the
increase in design capacity. This relationship is further solidified when the capacities and unit
costs are plotted on linear axes.

In Figure 4-4, the considerable savings in the sizing of package contact stabilization plants is
noticeable. For instance, using the manufacturers' cost values, the cost to construct a 500,000
gallon per day contact stabilization plant would be approximately $375,000. On the other hand,
the cost to build a 1,000,000 gallon per day treatment plant would be about $525,000. Therefore,
the cost to build the smaller 500,000 gallon plant and then expand it by another 500,000 gallons
would be $750,000. By comparing this cost to the $525,000 cost for the larger plant, a savings of
$225,000 is realized for the addition of 500,000 gallons of capacity. This same trend is also
represented by the EPA cost curve. '

The unit cost and construction cost curves were created using values obtained from the
Environmental Protection Agency and manufacturers' quotations. The manufacturers’ costs
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4) Costs are based on June 1995, ENR Iindex = 5433.
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included the plant itself, concrete slabs, site work, electrical, piping, blowers, and installation. In
order to be able to compare these values with the EPA cost curve, a chlorination feed system was
added using other manufacturers' quotations.

The package contact stabilization treatment plants costs exclude land, engineering, paving,
grading, drainage, lighting, fencing, and building facilities.

43 BLOWERS

Blowers have an important role in supplying air to different parts of a treatment plant for process
purposes and for airlifts in smaller facilities. Two common types of blowers used in the diffused
air systems are centrifugal and positive displacement blowers.

The positive displacement blowers are more common in the lower standard cubic foot per minute
(scfm) range than their centrifugal counterparts. As shown in Figure 4-5, the unit costs of the
positive displacement blowers show an increasing economy of scale up to about 500 scfm. At this
point, the economy of scale is decreasing. So the point of inflection lies at 500 scfm. To illustrate
the benefit of designing a blower at 500 scfm or larger, the blower cost curve, Figure 4-6, will be
used. The 500 scfm positive displacement blower costs approximately $5,500 and a 100 scfm
blower costs about $2,750. Therefore, if the 100 scfm blower will need to be expanded to 500
scfim, the overall cost will easily exceed the original cost of the 500 scfm blower. By expanding
with a 400 scfm blower, the total cost of the two (2) blowers is approximately $7,750, which is
about $2,250 more expensive than one (1) 500 scfm blower.

For the centrifugal blowers, the higher capacity installations are more common. The range of
blowers that are presented in the unit cost curve, Figure 4-7, are between 500 scfm and
4,500 scfm. The curve experiences an increasing economy of scale between 500 scfm and 2,000
scfm, where the point of inflection lies. However, the economy of scale does not decrease at a
very rapid rate thereafter. Therefore, considerable economies of scale are apparent throughout
the entire range. For instance, by using Figure 4-8, the blower cost curve, the economies of scale
are detectable. A 2,000 scfm blower costs about $22,000, and a 4,000 scfm blower costs
approximately $34,000. Therefore, one (1) 4,000 scfm blower is approximately $10,000 less than
two (2) 2,000 scfm blowers.
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The unit cost and blower cost curves were created using manufacturers' cost quotations. The
positive displacement blower includes the blower, TEFC motor, steel base, silencers, relief valve,
pressure gauge, and check valve. The centrifugal blowers include only the blower and TEFC
motor,

44  FILTERS

Filters are typically used for the tertiary treatment of wastewater. These filters help to remove the
total suspended solids left in the effluent, and in so doing, allow the effluent to be available for
reuse. The two (2) types of filters that were examined for this study were the standard gravity
filter for flows less than 0.15 MGD, and traveling bridge filters for flows greater than 0.15 MGD.

The unit cost curve, Figure 4-9, shows, the unit cost, dollars per gallon, versus the capacity of
wastewater treated, in million gallons per day (MGD). From 0.05 MGD to 1.0 MGD, the gravity
and traveling bridge filters experience a considerable economy of scale. The gravity and traveling
bridge filter combination experiences a threshold at about 0.25 MGD. As can shown from
Figure 4-10, the economic savings with increased capacity are substantial. For $50,000 a gravity

“filter will be of the capacity to treat 50,000 gallons per day and $85,000 a gravity filter with

150,000 gallon per day treatment capacity can be purchased.

The unit cost and construction cost curves for the wastewater treatment filters were constructed
using quotations of costs from manufacturers. The costs included the filter, media, 15 percent for
piping, 15 percent for electrical, 5 percent for sitework, 5 percent for the concrete slab, and 20
percent for installation. These percentages were applied to the material subtotal and summed to
determine the total cost.

45  CHLORINATION

The chlorination of wastewater is commonly accomplished using gas chlorinators. The gas is fed
to the chlorinators from 150 pound or 1 ton storage cylinders. The size of the storage cylinders is
dependent on the quantity of wastewater to be treated. Typically, at a dosage of 10 milligrams
per liter, the 150 pound, storage cylinders are used at treatment plant flows of up to 1 MGD.
This means that the 1 ton cylinders are used for flows above this point. The costs of the feed
system fluctuates with the size of the storage cylirders.

JIW/dt/R-S-2/Sec4.rpt
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The unit cost curve, Figure 4-11, displays an economy of scale throughcut the treatment
capacities of 0.01 MGD to 5 MGD. This relationship is further emphasized when the
components are plotted on linear axes. Where the storage cylinder sizes change, the costs slightly
increase; however, the ton cylinder feed systems resume the continuous economy of scale. The
overall cost, when compared with treatment plant cost, is a very low percentage. The larger
capacity plants will have a much smaller unit cost for chlorine feed systems than the smaller
capacity plants.

The chlorination feed equipment curve was constructed using manufacturers' quotations and EPA
cost curves. Included in the cost of both size systems are dual chlorinators, dual scales, a gas
detector, an alarm panel, a vacuum switch, booster pump, housing, hoists, 20% electrical, 15%
piping, 20% installation, and no sitework.

46 STANDBY GENERATOR SETS

The standby generator sets are used for emergency power situations for water and wastewater
facilities. The generator packages studied for the economy of scale project consisted of a
packaged diesel electric unit with base, control/monitoring panel, and a unit mounted radiator
cooling system. The generator prices do not include cost adjustments for land, engineering,
installation, fencing, building facilities, and design contingencies.

In general, the cost curves of Figure 4-12 and 4-13, present a significant economy of scale
relationship. Although the relationship is not readily apparent in the construction cost curve,
Figure 4-13, the unit cost curve shows a drastic change in unit prices with increase Kilowatt (kW)
capacity. The unit prices begin with $1,088/KW at 8 KW capacity and reach values ranging
between $124/KW and $153/KW between 300 KW and 1,500 KW capacities. This relationship
places an importance on the overdesign of electrical equipment. The underdesign of a standby
generator is both detrimental to public health and safety and costly to the customer.

The graphical presentations were formulated using manufacturers' quotations for the various
standard sizes of standby generator packages.
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SECTION §
WATER TREATMENT PLANT FACILITIES

5-1 PRESTRESSED CONCRETE GROUND STORAGE TANKS

In the State of Florida, prestressed concrete ground storage tanks are most often above-ground.
The ground storage tanks typically store water before pumping to the distribution system. Also,
the storage tank is usually fitted with an aeration unit on top of the tank which is for the removal
of hydrogen sulfide. For this study, the ground storage tanks will be designed as above and will
be represented by a unit cost curve and a construction cost curve.

i
The unit cost curve, Figure 5-1, consists of a piot of the unit cost, dollars per gallon, of the

: ground storage tanks versus the capacity of the tank. The curve displays a strong economy of
scale from the beginning to the end. The economy of scale is increasing between 50,000 gallons

1 and 600,000 gallons. Therefore, if possible, the designer should avoid this area of the curve. The
curve begins to flatten out and decrease after the inflection point, which lies at 600,000 gallons.

§ Even though the economy of scale is decreasing up to 2,000,000 gallons, there still is a sizable
cost savings between the two (2) design sizes.

i

To truly appreciate the continued savings even with the decreasing economy of scale, we must
0 examine the construction cost curve, Figure 5-2. The cost to construct a 2,000,000 gallon facility
3 is approximately $480,000, and the cost of a 1,000,000 gallon ground storage tank is about
$320,000. Therefore, to build the 1 MG tank and then expand the storage capacity by 1,000,000
gallons, the total cost would be approximately $640,000. By designing for the future with the 2
MG prestressed concrete ground storage tank, the utility and customers would save $160,000
overall. As this shows, the savings are present in both increasing and decreasing states of
economy of scale.

The unit cost and construction cost curves were produced from manufacturers' quotations. The
prestressed concrete ground storage tanks include a concrete floor, prestressed wall, free-span
concrete dome, aluminum interior and exterior ladders, vents, precast overflows, painting, an
aeration unit, and installation. Then, 5% piping and 5% sitework costs were added to the total
cost.
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52  STEEL GROUND STORAGE TANKS

Steel ground storage tanks are typically found in the smaller capacity range (10,000 gallon to
250,000 gallon). In this size range they are able to compete with the prestressed concrete ground
storage tanks. The installations of the steel tanks in Florida are commonly above-ground. These
tanks are commonly used for the storage of raw or finished water intended for the distribution
system, but they can also store effluent or reuse flows. In order to study the cost relationships
of these tanks, the design must.be uniform throughout. Therefore, the steel tanks are above-
ground and not equipped with an aeration unit.

The unit cost curve, Figure 5-3, is very similar to the prestressed concrete ground storage tank
with cost curve. There is a sharply increasing economy of scale in the small design capacity
range, which lies between 10,000 and 100,000 gallons. The inflection point occurs at 50,000
gallons and thereafter the economy of scale begins to decrease. The decreasing economy of scale
occurs between the 100,000 gallon and maximum 250,000 gallon capacity range. Since the unit
cost is decreasing throughout the entire curve, the economy of scale is present through all sizes.
This means that even though the economy of scale is decreasing in the larger sizes, there are still
savings in the larger designs. The construction cost curve, Figure 5-4, shows these savings by
plotting the total cost of the storage tank versus the capacity of the tank. For example, by taking

. the average of the two curves, the cost to construct a 250,000 gallon tank is approximately

$145,000. The cost to construct a 150,000 gallon tank is about $108,000. Therefore, there is a
savings of $50,000 by designing the tank for the larger capacity as opposed to expanding the steel
ground storage tanks capacity by adding another 100,000 gallons of capacity.

The cost curves for steel ground storage tanks were prepared with values obtained from EPA cost
curves and manufacturers' quotes. In order to compare the two sources of costs, the quotes were
modified to meet the same criteria as the Environmental Protection Agencies cost curves. The
steel tank costs include the complete tank, concrete foundation, roof, roof manway, gravity vent,
bottom manway hatch, ladder and cage assembly, top manway platform, protective bolt caps,
installation, 5% sitework, and 5% piping.

5.3  CHLORINATION

The chlorination of raw water is commonly accomplished using gas chlorinators. The gas is fed
to the chlorinators via 150 pound, or 1 ton storage cylinders. The size of the storage cylinders is

JYW/dt/R-S-2/sec5.rpt .
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dependent on the quantity of raw water to be treated. Typically, at a dosage of 5 milligrams per
liter, the 150 pound storage cylinders are used at treatment plant flows of up to 2 MGD. This
means that the 1 ton cylinders are used for flows above this point. The costs of the feed system
fluctuates with the size of the storage cylinders.

The unit cost curve, Figure 5-5, displays an economy of scale throughout the treatment capacities
of 0.01 MGD to 5 MGD. This relationship is further solidified when the capacities and unit costs
are plotted on linear axes. Where the storage cylinder sizes change, the costs slightly increase;
however, the ton cylinder feed systems resume the continuous economy of scale. The overall
cost, when compared with treatment plant capacity, is not much of a concern. The larger capacity
plants will have a much smaller unit cost for chlorine feed systems than the smaller capacity
plants.

The chlorination feed equipment curve was constructed using manufacturers’ quotations and EPA
cost curves. Included in the cost of both size systems are dual chlorinators, dual scales, a gas
detector, an alarm panel, a vacuum switch, booster pump, housing, hoists, 20% electrical, 15%
piping, 20% installation, and no sitework.

5.4  HIGH SERVICE PUMPS

High service pumps are commonly used in the water distribution system. The water is stored in a
ground storage tank and then is distributed to the customers by a series of high-service pumps and
water mains. In this study, the horizontal split-case pump was used to represent the typical high-
service pumps. The pumps were plotted by their cost and unit cost versus capacity between 100
gpm and 5,000 gpm.

The unit cost curve, Figure 5-6, presents the pump cost in terms of dollars per gpm versus the
gpm capacity of the pump. The smaller pumps, 100 gpm to 500 gpm, show an increasing
economy of scale and the larger pumps, 1,000 gpm to 5,000 gpm, display a decreasing economy
of scale. The transition of the unit cost curve is the inflection point which occurs around the
1,000 gpm pump. Therefore, 750 gpm pumps and larger are more economical in design than are
the smaller pumps. For example, Figure 5-7 shows that a 5,000 gpm pump will cost
approximately $30,000 and a 1,000 gpm pump will cost $9,000. The cost to upgrade the pump
capacity by adding additional pumps will bring the total cost for 5,000 gpm of capacity to
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Notes: 1) Gas chlorination unit with 5 mg/l feed rate capacity.

2) Dual chlorinators w/ switchover, dual scales, gas detector, alarm
panel, vacuum switch, booster pump, housing, and hoists are
included in the manufacturers' quotations.

3) Includes 20% electrical, 15% piping, and 20% installation costs.

4) Costs are based on June 1995, ENR Index = 5433.
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High-Service Pumps
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Notes: 1) All costs obtained from manufacturer's quotations include
pumps, factory testing, and freight to jobsite.
2) Horizontal Split Case pumps and motors.
3) Pump head is 175 feet (76 psi).
4) Costs are based on June 1995, ENR Index = 5433.
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High-Service Pumps
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Notes: 1) Values obtained from manufacturer's quotations include
pumps, factory testing, and freight to jobsite.
2) Horizontal Split Case pumps and motors.
3) Pump head is 175 feet (76 psi).
4) Costs are based on June 1995, ENR Index = 5433.
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between $35,000 and $45,000. The overall saving would then be in the $10,000 range, which is
considerable with horizontal split-case pumps.

The values for the construction cost and unit cost curves were quoted from manufacturers of
horizontal split case pumps. The costs for the pumps include the pump, motor, factory testing,

and freight to the jobsite. The pumps were sized using a head of 175 feet.

5-5 HYDROPNEUMATIC TANKS

Hydropneumatic tanks are an integral component in maintaining the required pressure of the

water entering the distribution system. In this study, the hydropneumatic tanks are designed for a
pressure rating of 100 pounds per square inch, and they are ASME rated. The tanks are the
horizontal type cylinder tanks that are situated on a concrete base. The hydrotank system
estimates are presented as both unit cost versus capacity and construction costs versus capacity.

The unit cost curve, Figure 5-8, is plot of the unit cost, dollars per gallon, versus capacity for
hydropneumatic tanks between 500 gallons and 20,000 gallons. The curve shows an economy of
scale that begins to slightly decrease near 10,000 gallons. Overall, there is considerable savings
between each successive step of the design capacity. The unit cost curve virtually straight, which
leaves the curve without a point of inflection. Without an inflection point, the curve possesses a
strong economy of scale throughout the size range. The construction cost curve, Figure 5-9,
strengthens this point. For example, the cost of a 500 gallon, 5,000 gallon, and 20,000 gallon
hydropneumatic tank system is $11,000, $32,000, and $62,000, respectively. By adding to the
500 gallon tank to reach 5,000 gallon capacity, the cost would be considerably more than the
original 5,000 gallon tank. For instance, adding a 500 gallon tank and then a 4,000 gallon tank to
the existing 500 gallon tank, the total cost would be $52,000. This option is approximately
$20,000 more than a 5,000 gallon tank would originally cost. This relationship also exists
between the 5,000 gallon and 20,000 gallon tanks. In this case, the cost would be approximately
$20,000 more to expand to 20,000 gallon capacity from 5,000 gallon capacity.

The unit cost and construction cost curves were formed using quotations from manufacturers.
The quotes included the tank itself, an air volume control compressor, and a control panel. To
these values, 15% piping, 20% electrical, 10% sitework, and 20% installation was added to
determine the total cost of a hvdropneumatic tank system.
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Notes: 1) Costs of the tank, air volume control compressor, and a control
panel were included in the manufacturers' quotations.
2) 15% piping, 20% electrical, 20% installation, and 10% sitework
were added to the quoted costs.
3) Costs are based on June 1995, ENR Index = 5433.
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Hydropneumatic Tanks
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Notes: 1) Costs of the tank, air volume control compressor, and a control
panel were included in the manufacturers' quotations.
2) 15% piping, 20% electrical, 20% installation, and 10% sitework
were added to the quoted costs.
3) Costs are based on June 1995, ENR Index = 5433.
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56 WELLS

Depending on the site, raw water wells can vary tremendously in the depth required to produce a
functional w:'l. In this case, deep wells of approximately 250 feet and 500 feet in depth were
considered appropriate. The pumps designed for these wells are vertical turbine pumps. The cost
of the well system includes only the well components and is represented in the unit cost and
construction cost curves.

The unit cost curve, Figure 5-10, is based on the daily pumping capacity of the well. In other
words, the unit cost is presented as dollars per gallon and the capacity is in gallons per day. Both
the 250 foot and 500 foot deep wells display considerable economies of scale throughout the
capacity range of the curve. The unit costs begin between $0.4/gal and $0.7/gal at 144,000
gallons per day and ends around $0.04/gal to $0.08/gal at approximately 3,500,000 gallons per
day. The savings are apparent throughout the well sizes when looking at the construction cost
curve, Figure 5-11. A well pumping at 2,800,000 gallons per day costs about $115,000 to
construct, while a 720,000 gallon per day costs about $75,000 to construct. The economy of
scale is primarily due to contractor mobilization and economies of scale in casing pipe and pumps.

The unit cost and construction cost curves were developed with the values received from
manufacturers' quotations, EPA cost curves, and previously completed project bid tabulations.
All curves for supply wells include a vertical turbine purhp, cement grout, black steel well and
surface casing, well screen, well development, 10% for electrical, 15% for well head, and 30% for
labor needed for construction.

5.7 LIME SOFTENING WTP

The Lime Softening WTP cost curves, Figures 5-12 and 5-13, represent the costs associated with
the treatment facilities needed to treat raw water with lime and recarbonate the treated water with
gaseous carbon dioxide. The lime softening plant is characteristically the same as a conventional
filtration plant; however, lime is substituted for other chemicals and the treated water will need to
be recarbonated. The unit cost curve, Figure 5-12, and the construction cost curve, Figure 5-13,
were produced using documented EPA cost information’ and includes the following cost
considerations: raw water pumping equipment, chemical addition facilities, rapid mix/flocculation
equipment, sedimentation basin, filtration units, disinfection equipment, finished water storage and
pumping equipment, and sludge disposal facilities.
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Potable Water Wells

©

o

<

z

L

0

O

@)

x

[

D
0.05 |-~ ---fr - N

- ey
0'03 A 1 [ 1 1 1 [
100,000 200,000 500,000 1,000,000 2,000,000 5,000,000

Capacity (Gpd)

EPA Curve (250’ deep) Manufacturers (250' deep)

Notes: 1) Vertical turbine pump, cement grout, black steel well and surface
casing, well screen, and well development costs from manufacturers’
quotes and bid tabulations.
2) Includes 10% electrical, 15% for well head assembly, and 30% labor costs.
3) EPA cost curves contain all costs.
4) Costs are based on the June 1995, ENR Index = 5433.
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“Potable Water Wells
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Notes: 1) Vertical turbine pump, cement grout, black steel well and surface
casing, well screen, and well development costs from manufacturers'

quotes and bid tabulations.
2) Includes 10% electrical, 15% for well head assembly, and 30% labor costs.

3) EPA cost curves contain all costs.
4) Costs are based on the June 1995, ENR Index = 5433.
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Lime Softening WTP

Unit Cost ($/Gal)

Treatment Capacity (Mgd)

Notes: 1) Values obtained using EPA cost curves.
2) Costs include raw water influent pumping, chemical addition, rapid mix/

flocculation, sedimentation, filtration, disinfection, finished water
storage, finished water pumping, and sludge disposal.
3) Costs are based on June 1995, ENR Index = 5433.
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1) Values obtained using EPA cost curves.
2) Costs include raw water influent pumping, chemical addition, rapid mix/

flocculation, sedimentation, filtration, disinfection, finished water
storage, finished water pumping, and sludge disposal.

3) Costs are based on June 1995, ENR Index = 5433.
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The Lime Softening WTP cost curves show a small economy of scale throughout the capacity
ranges. The unit cost begins with approximately $3.5/gal at 1 MGD and ends with approximately
$1.4/gal at 10 MGD. This shows that there is an economy of scale between these ranges of
capacities.

The curves for Lime Softening Water Treatment Plants were constructed using information
gathered from EPA cost curves.

‘5.8  REVERSE OSMOSIS WTP

The curves presented, Figure 5-14 and 5-15, in this Section were constructed using previous EPA
cost curves and information contained in previous EPA reports. The treatment facilities that
make up a Reverse Osmosis treatment plant and consequently, the cost curves contained in this
report are as follows: reverse osmosis membrane elements and pressure vessels, flow meters,
housing, structural steel, tanks, piping, valves, pumps, cartridge filters, acid and polyphosphate
equipment, and cleaning equipment. The EPA cost curves have also added costs for
contingencies, sitework, engineering and administration, and electrical.

The unit cost curve, Figure 5-14, shows a considerable economy of scale. The ranges of capacity
begin with 0.003 MGD and end with 10 MGD. When plotted on a linear scale, the curve is more
pronounced than the economy of scale curve shown in Figure 2-1. The unit cost is approximately
$14/gal at 0.003 MGD and approximately $0.95/gal at 10 MGD.
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Notes: 1) Values obtained using EPA cost curves.

2) Costs include housing, structural steel, tanks, piping, valves, pumps,
reverse osmosis membrane elements and pressure vessels, flow meters,
cartridge filters, acid and polyphosphate equipment, and cleaning equip.

3) The EPA cost curves have also added costs for contingencies, sitework,
engineering & administration, and electrical.

4) Costs are based on June 1995, ENR Index = 5433.
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SECTION 6
WASTEWATER COLLECTION/WATER DISTRIBUTION

6.1 GRAVITY SEWERS

The gravity sewer collection system consists of a series of PVC-SDR35 pipe, manholes, and
sewage pump station. The cost analysis of this type of system must be done by looking at the
number of services per section. The sections are defined by 400 foot lengths of pipe, as denoted
in Figure 6-1. Since the lots are assumed to be 100 feet in width, there can only be four (4) lots
on each side of the gravity line. For example, sewer installation A would include a beginning
manhole, 400 feet of 8-inch PVC pipe, and a portion of the cost of the sewage pump station. The
pump station cost for this example would be calculated by multiplying the total cost for the pump
station by the ratio of the number of lotg, in this case eight (8), over the total numbers of lots that
a 100 gallon per minute pump station can serve, which is approximately 120. The total cost is
attained by summing the costs of the gravity pipe, manholes, sewage pump station, permitting fee,
line testing fee, mobilization, electrical, and installation.

The unit cost curve was produced by dividing the total cost of an installation by the number of
lots that are serviced and then plotting this value versus the total number of lots. The design was
carried all the way out to the 100 gallon per minute pump station capacity of 120 lots. The actual
curve, Figure 6-2, shows that the gravity sewer installations experience an increasing economy of
scale up to the inflection point, which is located at about 32 lots serviced. From this point, the
economy of scale decreases all the way to the 120 lot endpoint. Therefore, the gravity sewer
installations are much more economical on a large scale than they are when individual 400 foot
sections are installed. This occurs due to the extra costs for permitting, mobilization, and

engineering.

The unit cost curve for the gravity sewer installation was formed using the values obtained from
manufacturers' quotations and bid tabulations from previously completed jobs.

6.2 SEWAGE PUMP STATIONS

The pump station configuration that was studied for this report is the submersible duplex pumps
in a wet well with an adjoining valve box. The costs of these wastewater collection and
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Gravity Sewer Installations
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Notes: 1) Assumed 100 foot lots, 12 foot maximum pipe depth, and
120 lots served by a 100 gpm pump station.

2) Manufacturers' quotes and bid tabulations provided costs for precast
manholes, pipe material, and the $1/ft line testing cost for low
pressure air exfiltration.

3) Includes a $500 permitting fee, electrical, installation, and 10%
for mobilization.

4) Costs are based on June 1995, ENR Index = 5433.
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transmission components is directly related to the amount of wastewater that is entering the wet
well. The range of capacities of the pump stations are from 100 gallons per minute to 1,000
gallons per minute.

The unit cost curve, Figure 6-3, was produced by dividing the total cost of a submersible pump
station by the capacity of the main pump and plotting this value, versus the capacity of the pump,
in gallons per minute. This curve shows an increasing econdmy of scale between 100 gpm and
400 gpm. The inflection point lies around 400 gpm, and from 400 gpm to 1,000 gpm the
economy of scale is slightly decreasing. Due to the unit cost relationship, the design of a pump
station under 400 gpm should be avoided, if there are any possibilities for further expansion.
After 400 gpm, there is still an economy of scale; however, it is not as significant. To show that
there is still considerable savings after 400 gpm, we must study the construction cost curve,
Figure 6-4. The cost of a 1,000 gpm duplex pump station is approximately $63,000, and the cost
of a 500 gpm pump station is $46,000. Therefore, there is a $29,000 savings to build the 1,000
gpm pump station when compared to two (2) 500 gpm pump stations.

The unit cost and construction cost curves were produced using the quotations obtained from
manufacturers. The cost includes two (2) equivalent submersible pumps, the precast wet well,
precast valve box, piping, fittings, 20% for electrical, and installation, which includes excavating,
backfilling, and dewatering. The pumps were designed to run on a 6-minute cycle time, which
minimized wet well sizing.

6.3 FORCE MAINS

In the transmission of wastewater, force mains are used to convey wastewater from a sewage
pump station directly to the treatment plant, another pump station, or a manhole. The force main
materials that were studied in this project were the PVC (C900-DR25) and the Class 50 DIP with
epoxy coating. These pipes are presented on unit cost curves as illustrated in Figure 6-5 and
Figure 6-6.

The PVC force main unit cost curve, Figure 6-5, was produced for pipe sizes between 4-inches
and 12-inches in diameter. The unit cost of the pipe is in doliars per linear foot and this is based
on different lengths of pipe. In other words, there are three (3) different total lengths of pipe:
25,000 feet (large project), 2,500 feet (medium project) and 250 feet (small project). For these
different lengths, manufacturers quoted the actual material prices per foot that would apply to
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1) Pump station design was based on a 6 minute cycle time, a peak

factor of 3 to 4 respective of average flow, and a 3 ft high effective volume.

2) Costs include two (2) equal size pumps, precast wetwell, precast valve
box, installation {(excavating, backfilling, dewatering), piping,
fittings, and 20% electrical.
3) Wet well sizes: 100-400 gpm = > 6' diam., 500-600 gpm = >
8' diam., 700-900 gpm = > 10' diam., 1000 gpm = > 12’ diam.
4) Costs are based on June 1995, ENR Index = 5433.
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Sewage Pump Stations
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Notes: 1) Pump station design was based on a 6 minute cycle time, peak factor
of 3 to 4 respective of average flow, and a 3 ft high effective volume.
2) Costs include two (2) equal size pumps, precast wetwell, precast valve
box, installation (excavating, backfilling, dewatering), piping,
fittings, and 20% electrical.
3) Costs are based on June 1995, ENR Index = 5433.
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PVC (C900 - DR25) Force Main
22

20

18

16

14

Unit Cost ($/ft)

12

10

1 ! L
small (250’) . medium (2,500') large (25,000’)

Project Size (If)

4" 6“ 8Il 10" 1 2"
pipe pipe pipe pipe pipe

Notes: 1) Material cost obtained from manufacturers’ quotes.
2) Costs include $500 permitting, 10%-15% mobilization,
$.25-$.75/ft for pressure testing, and $7/ft for excavating,
backfilling, and compacting.
3) Costs exclude valves, fittings, and restoration work.
4) Costs are based on June 1995, ENR Index = 5433.
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. HARTMAN & ASSOO!ATEB, INC.
PVYC FORCE MAIN UNIT

éﬁ mwmm mnm-cm'tm. 3201 COST CURVE
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DIP (Class 50 - Epoxy Lined) Force Main
50
45 _M. ...... 16- .................................................................................
E 40 _~‘Y\~“~“~.~14" .........................................................................
> .
— 35
0
(o)
O 30
X
5 25
20
small (250') medium (2,500') large (25,000')
~ Project Size (If)
6" 8" 10“ 12" 14" 16"
Pipe pipe pipe pipe pipe pipe
Notes: 1) Material cost obtained from manufacturers' quotes.
2) Costs include $500 permitting, 10%-15% mobilization, $.25-$.75/ft
pressure testing, and $7/ft for excavating, backfilling, and compacting.
3) Costs exclude valves, fittings, and restoration work.
4) Costs are based on June 1995, ENR Index = 5433.
4
i
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each case. As the graph shows, it is apparent that the larger quantities of pipe receive the most
economical unit costs for each of the pipe sizes that were examined.

The Class 50 DIP force main unit cost curve is very similar to the PVC force main unit cost curve.
The DIP sizes range from 4-inches to 16-inches and the pipes are lined with an epoxy coating.
The graph shows that on a dollar per linear foot basis, the DIP force main is the most economical
when the project is of a large magnitude. This relationship is in agreement with the PVC force
main unit costs. Therefore, regardless of the pipe material, one should consider the full design of
a force main as a stronger option to the smaller separate installations.

Both the PVC and DIP unit cost curves are formed using values obtained from manufacturers'
quotations. In order to present the costs as final installed costs, a permitting fee, mobilization,
installation, and pressure testing values were added to the unit costs based on the size of the
project.

64  WATER MAINS

Typically, water mains will be made of either C900-DR18 PVC or Class 50 - cement lined DIP.
In order to insure the safety and welfare of the customers, the water mains must be pressure
tested and disinfected before they are put into use. For this study, PVC water mains from 4-
inches to 12-inches in diameter and DIP water mains from-6-inches to 16-inches in diameter were
studied to determine if an economy of scale existed.

The PVC C900-DR18 water main unit cost curve, Figure 6-7, shows the unit cost for three (3)
different sized projects. The manufacturers were asked to give $/Ft prices for the pipe based on a
small (250 ft), medium (2,500 ft), or large (25,000 ft) project. This footage represents the linear
amount of certain diameter pipe to be installed in a certain project. As can be seen from the

figure, the unit cost drops between $4/Ft and $5/Ft between the small and large projects for all the

pipe sizes. Therefore, it is more economical to construct a single large scale project at one time
than to construct many smaller projects.

In the other unit cost curve, Figure 6-8, the Class 50 - cement lined DIP also shows a significant
economy of scale. For the DIP water main, the sizes ranged from 6-inches to 16-inches in
diameter. For the 6-inch diameter water main, the unit cost dropped about $6.50/Ft between the
small and large projects. For the 16-inch diameter water main, the unit cost declined by $12/Ft

JIW/dt/R-S-2/sec6.rpt
HAT#95-145.00 6-9 020896
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PVCT (C900 - DR138) Water Main

Unit Cost ($/ft)

10 Y l ]
small (250") medium (2,500') large (25,000')
Project Size (If)

4" 6" 8!' 10" 12“
pipe pipe pipe pipe pipe

----------

Notes: 1) Material cost obtained from manufacturers' quotes.

2) Costs include $500 permitting, 10%-15% mobilization,
$1-$2/ft disinfection, $.25-$.75/ft for pressure testing,
and $7/ft for excavating, backfilling, and compacting.

3) Costs exclude valves, fittings, and restoration work.

4) Costs are based on June 1995, ENR Index = 5433.

é. HARTHA" l ASSOC’ATES. INC.
" PVC WATER MAN UNIT
% 201 CST PR STRETT = SUNTE lm-mn. 32801 COST CURVE
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DIP {Class 50 -

Cement Lined) Water Main

Unit Cost ($/ft)

10
small (250')

medium (2,500') large (25,000')

‘Project Size (If)

6" 8“

pipe pipe pipe pipe pipe pipe

10" 12" 14" 16"

Notes: 1) Material cost obtained from manufacturer's quotes.

2) Costs include $500 permitting, 10%-15% mobilization,
$1-$2/ft disinfection, $.25-$.75/ft for pressure testing,
$7/t for excavating, backfilling, and compacting.

3) Costs exclude valves, fittings, and restoration work.

4) Costs are based on June 1995, ENR Index = 5433.
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between the small and large projects. Once again, the unit costs prove the existence of a strong
economy of scale in the water mains. Therefore, 10 capture the economy of scale it is desirable to
construct as much water main as possible.

The unit cost curves for the PVC and DIP water mains were constructed from values obtained
from manufacturers' quotes. The unit cost includes the material cost, a $7/foot trenching cost, a
permitting fee, mobilization, disinfection of water mains, and the pressure testing on the water
mains.

JIW/dt/R-S-2/sec6.rpt
HAI#95-145.00 6-12 020896
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Capacity
(MGD)

0.01
0.025
0.05
0.075
0.1
0.15
0.25
0.5
0.75

Notes: 1)

Package Wastewater Treatment Plants
Unit Costs

Davco
Ext. Aer.
(%)

50000

78000
135000
185000
217000
210000
260000
375000
450000
533000

Sanitaire
Ext. Aer.
(%)

125495
159630

184948.

233535
309045
479368
622920
758860

Ext. Aeration
Const. Cost

50000
78000
130247.5
172315
200974
221767.5
284522.5
427184
536460
645930

Overall
E.A. Cost
w/ Chior.

EXHIBIT (00 H-4)
N~
pace__ o oF %Y
Unit
Cost
{$/Gal)
77500 7.75
105500 4.22
160248 3.205
202315 2.6975
235974 2.3597
256768 1.7118
319523 1.2781
462184 0.9244
571460 0.7619
680930 0.6809

Values include materials, electrical, piping, installation, blowers, grading,
chlorination feed sys., and conc. slab; but exclude land, engineering,
fencing, paving, drainage, lighting, and building facilities.

All costs obtained from manufacturer's quotes and EPA cost curves.

Costs are based on June 1995, ENR Index = 5433.
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Manuf.
Capacity Unit Cost Unit Cost
{MGD) ($/Gal) {$/Gal)
0.0100 7.45447 7.75
0.0250 4.59087 4,22
0.0400 3.68022
0.0500 3.18157 3.20496
0.0650 2.76925
0.0750 2.56735 2.69753
0.0900 2,33129
0.1000 2.2049 2.35974
0.1150 2.04775
0.1300 1.819156
0.1500 1.77923 1.71179
0.1650 1.69174
0.1800 1.61563
0.1950 1.54865
0.2100 1.48911
0.2250 1.43573
0.2400 1.38754
0.2500 1.3579 1.27809
0.2650 1.31668
0.2800 1.27888
0.2950 1.24405
0.3100 1.21184
0.3250 1.18192
0.3400 1.15404
0.3550 1.12798
0.3700 1.10355
0.3850 1.0806
0.4000 1.05897
0.4150 1.03854
0.4300 1.01922
0.4450 1.00089
0.4600 0.98349
0.4750 0.96694
0.4900 0.95116
0.5000 0.94105 0.92437
0.5150 0.92645
0.5300 0.91249
0.5450 0.89911
0.5600 0.88629
0.5750 0.87398
0.5900 0.86216
0.6050 0.85078
0.6200 0.83983
0.6350 0.82927
0.6500 0.8191
0.6650 0.80827
0.6800 0.79877
0.6950 0.7906
0.7100 0.78172
0.7250 0.77312
0.7400 0.76479
0.7500 0.75938 0.76195
0.7650 0.75146
0.7800 0.74378
0.7950 0.73632
0.8100 0.72908
0.8250 0.72204
0.8400 0.71519
0.8550 0.70852
0.8700 0.70203
0.8850 0.69571
0.9000 0.68955
0.9150 0.68355
0.9300 0.67769
0.9450 0.67198
0.9600 0.66641
0.9750 U.66096
1 0.65217 0.68093

Unit Cost {$/Gal}

Extended Auration WWTP Unit Cost
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EXTENDED AERATION WWTP INFLECTION POINT

Capacity

(MGD) F{x)
0.01 1286.7
0.025 1107.93
0.05 847.924
0.075 631.193
0.1 453.15
0.15 195.964
0.175 108.824
0.2 44.38
0.225 -0.7796
0.25 -29.831
0.5 34.7526
0.75 -39.895
1 445.206

F(x)

1400
1200
1000
800
600
400

200

-200

Extended Aeration WWTP Inflection Point

S 02 0.4 0.6 0.8 1

Capacity (MGD)
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EXTENDED AERATION, MECHANICAL AND DIFFUSED AERATION FACT SHEET 2.1.10 .

Description - Extended 2eration is the "lov rate” modification of the activated sludge process. The F/M loading
is in =he range of 0.05 to 0.15 1b Boosldllb HLVSS, and the detention time is about 24 hours. Primary clariff-
cation is rarely used. The ~xtended adration System operates in the endogenous respiration phase of the bacterial
growth cycle, because of the lov BOD loading. The organisns are starved and forced to undergo partial auto-
oxidation. Volatile compounds are dZiven off to a certain extent in the aeration process. Metals will alzo be
partially removed, with accumulation in the sludge. :

In the completc mix version of the extended aeration process, all portions of the aeration basin are essentially
homogencous, resulting in a uniform ygen d d through the aeration tank. This condition can be accom-
plished fairly simply in a symetrical (square or circular) basin with a single aechanical aerator or by diffused
aeration. The raw wastevater and return sludge enter at a point (e.g., under a mechanical aerator) where they are
quickly dispersed throughout the basin. In rectangular basins with mechanical aerators or diffused air, the
incoming waste and return sludge are distridted along one side of the basin and the mixed liquor is withdrawn
from the opposite side.

Cocmon Modifications - Step aeration, contact stabilization, and plug flow regimes. Almm or ferric chloride is
scoetizes added to the aeration tank for phosphorus removal.

Technology Status -~ Extended aeration p'hnts have evolved since the latter part of the 1940°s. Pre-engineered,
Package plants hive been widely utilized for this process.

Typical Equipment/No. of Mfrs., - A, 3/30; package treatm Plants/2}; air diffusers/19; compressors/44.
Applications ~ Cocmonly flows of less than $0,000 gal/d: gency or P Y treatm ds; and biodegradable
wastewater.

Limitations ~ High power costs, operation costs, and capital costs (for large permanent installations where the
pre-engineered plants would not be appropriate).

Performance
BODS Removal - 85-95%
N'K4 = B Removed (Nitrification) T 50-90%

Residuale Generated - Because of the low F/H loadings and long hydraulic detention times employed, excess sludge
production for the extended aeration process (and the closely related oxidation ditch process) is the lowest o

any of the activated sludge process alternatives, generally in the range of 0.15 to 0.3 lb- total pended

solids/1b Boos removed.

Design Criteria (-39) = A partial listing of design criteria for the extended aeration modification of the acti-
vated sludge process is surmarized as follows:

Voluzetric losding, 1b BOD,/d/1,000 e S to 10

HLSS, =g/} 3,000 to 6,000

F/M, lb BOD_/4/1b MLVSS 0.05 to 0.15

Aeration aczendon time, hours (based on 18 to 36
average dsny flow)

Standard ft” air/lb BOD, applied 3,000 to 4,000

1b Ozll.b BOl'.bs apglied s PP 2.0 to 2.5 (based on 1.5 1b 02/1h BODS removed + 4.6 1b 02/
. 1b N&i‘-\l removed)

Sludge retention time, days ' 20 to 40 i

Recycle ratio (R) 0.7S to 1.5

Volatile fraction of MLSS 0.6 to 0.7

Process Reliability - Good

Environmental Impact - See Fact Sheet 2.1.1

References - 23, 26. 2, )9

- .
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EXTENDED AERATION, MECHARICAL AND GIFFUSED AERATION FACT SHEET 2.1.10

FLOW DIACRAM -

H
3

Screened and Complete Hix . Zf€luent
Degritted Raw Acration Tank Clarifier Chlorination
} Hastewater
Sludge
{1 Return Sludge 1 Excess Aecobic To Disposal
’ Sludge Digestion
o
o >
J‘ $10° ===
&, < Tse Bubble Diffusion
‘ENERGY NOTES - A ptions: The hydraulic head loss through the ] Mechanical Aeratfion
acration tank is negligible. Sludge recycle and sludge vasting - fUFine Bubble Diffusion
. pumping energy are included. > nn HH
§ Water Quality: Influent{mg/l) Effluent(mg/l) 2 // s H
BOD, 210 20 >
Suspended Solids 230 20 Bro4=bgLL
; N o 20 1 2 PBEE
i “*+ JOxygen Transfer Rate (wire to vater) in wastewater for: w y.
; Mechanical Aeration = 1.8 1b Oz/hph b v ;
Diffused Aeration K] i
Coarse Bubble Diffusion - 1.5 ib O_/hph ] (NI
Fine Bubble Diffusion = 2.5 1b 0,/Aph ¢ 1 G
Oxygen Requirement: nlo

0.1
1.5 1b 0,/1b BOD, removed plus 4.6 1b 0,/1b of 0.01

al/d
- NHQ-N renoved s tlastevater Flow, Mg /

COSTS* -~ Assumptions: Constructioa cost includes ccminutot. acration basin, clarifier, chlorine contact W 6‘433
chamber, acrobic digester, chlorine feed facility, building, fencing for extended aeration package plants

between 0.01 and 0.1 Hgal/d. Detention time: 24 hours (based on average daily flow). ENR Index = 2475 QMo [ 247:9/
Annual power costs based on coarse bubble di.!{use:. :
.- w5 :
g . ool W™ OPERATION AND MAINTENANCE COST
00> Sep® 0.1 =FET
CONSTRUCTION COST 0.05 15,00
1.0 === 0.97 4,09 i /—/
. -
0.1 W50 § . - " L
2 [H™ Y wit 5
3 updoied, v oo =
_E & \ Extended Acration Package Pla [ ] 4 '.1 — ‘059
w v | - L P '
: 0.1 (,5/%5 5 1 A\
¥ - = 11291 8 = Z 3.29
: e fode | gl =3 -
3. ot o290 |3 S 2,35
* 14,759 - AT -
2! 3 4 2.52
i 0.01 1 252, AL 2 4 .
o o.00 v ¥ 379 1. K] A
Hastevater Flow, Mgal/d - 0.0001
: REFERENCES - 3, 4 "0.01 0.1 1.0\/‘\
. Wastewvater Flow, ngal/zd
3.

*To convert construction cost to capital cost see Table A-2.

ot
‘.
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IF TRANSMISSION WAS NOT PROPERLY RECEIVED, CALL (305) 755-2092

DATE: '7‘— é - 9\5-’
7

| FROM: FAX NUMBER: (305 341-9370
? TO: FAX NUMBER:
; COMPANY: // a—erIM, NUMBER OF PAGES:

REFERENCE: / M%LM_M%
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§ 45

10100 W. SAMPLE RD., SUITE 408, CORAL SPRINGS, FL 33065 (305) 755-2092 FAX (305) 341.9370
- 2180 WEST S.R. 434, SUITE 1178, LONGWOOD, FL 32779 (4CT) 774-7200 FAX (407) 774-7209
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Package Wastewater Treatment Plants
Unit Costs
Total Overall
Davco Sanitaire Con. Stab. Con. Stab. Unit
Capacity Con. Stab. Con. Stab. Const. Cost w/ Chilor. Cost
{(MGD) ($) ($) ($) {$) {$/Mgd)
0.010 -- - - -
0.025 -- - - -
0.050 83,000 112,350 97,675 127,675 2.5535
0.075 122,000 127,225 124,613 154,613 2.0615
0.100 152,000 152,321 152,161 187,161 1.8716
0.150 180,000 177,950° 178,975 213,975 1.4265
0.250 230,000 244,320 237,160 272,160 1.0886
0.500 320,000 356,540 338,270 373,270 0.7465
0.750 375,000 466,160 420,580 455,580 0.6074
1.000 " 420,000 560,430 490,215 525,215 0.5252
Notes: 1) Values include materials, electrical, piping, installation, blowers, grading,

chlorination feed sys., and conc. slab; but exclude land, engineering,
fencing, paving, drainage, lighting, and building facilities.
All costs obtained from manufacturer's quotes and EPA cost curves.
Costs based on June 1995, ENR Iindex = 5433.
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Manuf.
Capacity Cost Cost
{MGD} {$) {$)

0.05 2,58522 2.554
0.065 2.,24832

0.075 2.08345 2.062
0.09 1.89079

0.1 1.78769 1.872

0.115 1.65956
0.13 1.65472
0.1 1.44072 1.427

0.165 1.36946
0.18 1.30749

0.195 1.25297
0.21 1.20451

0.225 1.16109
0.24 1.12189
0.25 1.09778 1.089

0.265 1.08426
0.28 1.03383

0.295 1.00522
0.31 0.97903

0.325 0.95472
0.34 0.93207

0.358 0.9109
0.37 0.89105

0.385 0.87241

0.4 0.85484

0.415 0.83825
0.43 0.82256

0.448 0.80769
0.46 0.79356

0.475 0.78013
0.49 0.76733

0.5 0.75912 0.747
0.515 0.74727
0.53 0.73594
0.545 0.72509
0.56 0.71469

0.575 0.70471
0.59 0.69511

0.605 0.68589
0.62 0.67701

0.635 0.66845
0.65 0.66019

0.665 0.65223
0.68 0.64453
0.695 0.63709
0.7 0.62989
0.725 0.62292
0.74 0.61617
0.75 0.61178 0.607
0.765 0.60537
0.78 0.59914
0.795 0.6931
0.81 0.58723
0.825 0.68152
0.84 0.57597
0.855 0.57057
0.87 0.66532
0.885 0.5602
0.9 0.65521

0.915 0.55035
0.93 0.54561

0.945 0.54098
0.96 0.53646

0.975 0.53206

1 0.52494 0.525

Unit Cost {$/Gal)

-

0.5

Contact Stabilization WWTP Unit Costs

0.5 1

Capacity (MGD)
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CONTACT STABILIZATION WWTP INFLECTION POINT

Capacity

(GPD) F"(x)
0.05 65.9752
0.075 60.0467
0.1 54,3818
0.15 43.8428
0.25 25.9278
0.5 -0.4082
0.75 -0.3852
1 25.997

F"{x)

70

60

50

40

30

20

10

Contact Stabilization WWTP Inflection Point

0.2 0.4 0.6 0.8

Capacity (MGD)
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CONTACT STABILIZATLION, DIFFUSEDM AERATION FACT SHEET 2.1.8

Description - Contact stabilization is a modification of the activated sludge process (described more completely
In Fact Sheet 2.1.1). 1In this modification, the adsorptive capacity of the [loc is utilized in the contact tank
to adsorb suspended, colloidal, and scme dissolved organica. The hydraulic detention time in the contact tank is
only )0 to 60 minuzcs (based on average daily flow). After the biological sludge is ‘scparated from the waste-
water in the sccondary clarifier, the concentrated sludge is separately aerated in the stabilization tank with a
detention time of 2 to 6 hours (bascd on sludge recycle flow). The adsorbed organics undergo oxidation in the
stabilization tank and are synthesized into microbial cells. If the detention time is long enough in the stabili-
zation tank, endogenocus respiration will occur, along with a concealtant decrease in exceas biological sludge
production., Following stabilization, the reaerated sludge is mixed with incoming wastewater in the contact tank
and the cycle starts anew. Volatile compounds are driven off to a certain extent by aeration in the contact and
stabilization tanks. Metals will also be partially rewoved, with accunulation in the sludge.

This process requires smaller total aeration volume than the tonventional activated sludge process. It also can
handle greater organic shock and toxic loadings because of the biological buffering capacity of ‘the stabilization
tank and the- fact that at any given time the majority of the activated sludge {s isolated from the main stream of
the plant flow. Generally, the total aeration basin volune (contact plus stabilization basins) is only SO - 75
percent of that required in the conventional activated sludge system. A description of diffused aeration tech-
niques is presented in Fact Sheet 2.1.1. .

Common Modifications - Used in a package treatment plant with clarification and chlorination facilities in ‘one
vessel. Other modifications include xaw wastewater feed to acration tank; flow equalization; integral aerobic
digester.

Technology Status — Contact stabilization has evolved as an outgrowth of activated sludge technology since 1950
and seen coomon usage in package plants and scme usage for on-site constructed plants.

Typical Equipment/No. of Mfrs. — Air diffusers/19: P /44; pack: tr t plants/21.

Applications ~ Wastewaters that have an appreciable amount of BOD. in the form of suspended and colloidal solids;
upgrading of an existing, hydraulically overloaded conventional activated sludge plant; nev installations, to
take advantage of low aeration volume requirements: where the plant might be subject to shock organic or toxic
loadings; where larger, more uniform flow conditions are anticipated {or if the flows to the plant have been
equalized). °

Limitations ~ It is unlikely that effluent standards can be net using contact stabilization in plants smaller
than 50,000 gal/d without some prior flow equalization. Other linitations include operational complexity, high
operating costs, high energy consumption and high diffuser malntenance. As the fraction of soluble B()l)s in the

influent wastewater increases, the required total aeration voluma of the contact stabilization process approaches
that of the conventional process.

Performance - ‘.

BOD, Removal . * - 80 to 95 percent
NH‘-N Remova) . 10 to 20 percent

Residuals Generated - See Fact Sheet 2.1.1.

Design Criteria (39) - A partfal listing of design criteria for the contact stabilization process is summarized
as follows:

F/M, 1b BOD_/d/1b MLVSS 3 0.2 to 0.6
Volumetric loading, lb BOD_/d/1,000 ft~ 30 to SO (based on contact and stabilization volume)
HMLSS, mg/l s 1,000 to 2,500, contact tank; 4,000 to 10,000, stabilization tank
Aeration time, h 0.5 to 1.0, contact tank (based on average daily flow)
. . 2 to 6, stabilization basin (based on sludge recycle flow)
Sludge retention time, days S to )
chl.e]n:lo (R) 0.25 to 1.0 .
Std. £t air/lb BOD_ removed 800 to 2,100 .
1b 0,/1b BOD_ removed 0.7 to 1.0
Volatile fraction of MLSS 0.6 to 0.8 kS

Process Reliability - Requires close operator atteation.

Environmental Impact - See Fact Sheet 2.1.1

References - 23, 26, 31, )9
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MOSS
KELLEY

INCORPORATED

FACSIMILE TRANSMISSION

IF TRANSMISSION WAS NOT PROPERLY RECEIVED, CALL (305) 755-2092

DATE: ?" é - 9\5/

FROM:

FAX NUMBER: (305 341-9370

TO: FAX NUMBER:

COMPANY: /7[ 4-./7/ 227 doanr NUMBER OF PAGES:

REFERENCE: /444%4( Z e 7 41 Q}QZ ééﬁF

A fogpe 7he oHlached o pofffpert:
Saritas doconl rnste o dmadle plont
f s wyyf‘*lw’ Py G T

y

10100 W. SAMPLE RD., SUITE 408, CORAL SPRINGS, FL 33065 (305) 755-2092 FAX (3055 341.9370

2180 WEST S.R. 434, SUITE 1178, LONGWOOD, FL 32779 (407) 774-7200 FAX (407) 774-7209
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“SERVING THE WATER INOUSTRY SINCE 1338

4

. 1828 Metcalf Ave,
Thomasville, Georgla 31792
Phone 912-226-5733

Telefax No.
MEETING THE GROWING DEMAND FOR CLEAN WATER
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Sutorbilt
Positive Displacement Blowers
Construction Costs
Capacity Motor P.D. Blower Blower
@ 7 psig Size Cost Unit Cost
{scfm) (HP) ($) ($/scfm)

50 5 2,450 49

100 5 2,625 26.25

250 15 3,950 15.8

500 25 5,625 11.25

750 40 9,600 12.8
1,000 50 10,000 10
1,250 60 13,850 11.08
1,500 75 16,225 10.81666667
1,750 75 17,675 10.1
2,000 100 21,000 10.5
2,500 125 25,000 10
3,000 150 32,500 10.83333333
3,500 200 40,000 11.42857143
4,000 200 48,000 12
4,500 200 52,000 11.55555556

NOTES: 1) All costs obtained from manufacturer's quotes.

2) Costs include blower, TEFC motor, steel base, silencers,

relief valve, pressure gauge, and check valve.

3) Costs are based on June 1995, ENR Index = 5433.
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CURVE EQUATION:

Y = (2150.968) +(7.348993)X + (1.133403E-03)X"2+
(-5.4948E-081X"3

e+ For Unit costs, just divide the output by the blower capacity.

o
"}

Capacity P.D. Blower Manuf. Positive Disp! Blower C ton Cost Curve
¥ @ 7 psig Cost Blower
o (scfm) ($) Cost
50 50.42489 49 Positive Displacement Blower Unit Cost
;‘ 100 28.97146 26
250 16.23278 16
il 350 13.88468
500 12.20389 n
. 600 11.5942
1 750 11.03609 13 60 -
=3 850 10.80324 .
950 10.64031 2 i
1000 10.57842 10 3 40
£ 1100 10.48467 s
3 1250 10.40066 1 5%
1350  10.37226 S 201\
1500 10.35944 1 £ .
1600 10.36613 0 M s ’
E 1750 10.39329 10 o
‘ 1850 10.42041 ° 1000 2000 3000 4000 5000
1950 10.46325
2000 10.47149 n Capacity (MGD)
: 2100 10.51109
; 2200 10.56424
2300 10.60035
2400 10.6489
2500 10.69946 10
2600 10.75169
2700 10.80526
2800 10.86993
2900 10.91646
5 3000 10.87166 10.83333
3 3100 11.02835 )
3200 11.08539
- 3300 11.14265
h 3400 1.2
(=] 3500 11.25735 11.42857
3600 11.31461
3700 11.37169
3800 11.42852
: 3900 11.48504
- 4000 11.54118 12
4100 11.5969
: 4200 11.65214
:ﬁ 4300 11.70686
: 4400 11.76103
4500 11.8146 11.55656

Y
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.4i‘)é



4
-

ot

PR

CA 0 GaR

\
-t

ity
;

e - .
Caldhns S

bt e

HF ]

PN

Capacity
(scfm) F"{x)

50 0.00235

100 0.001796
250 0.000657
500 -4.4E-05
750 -4,2E-05
1000 6.29E-05
1250 1.64E-05
1500 -8.9E-05
1750 0.000184
2000 0.001623

e

oF _ %4

POSITIVE DISPLACEMENT BLOWER INFLECTION POINT
P.D. Blower Inflection Point
0.0025
0.002 4
0.0015
E  o.000 |
“
0.0005
0 - .—
[¢ 500 1000 1500 2000
-0.0005
Capacity (scfm)
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Capacity
@ 7 psig
(scfm)

50
100
250
500
750

1,000
1,250
1,500
1,750
2,000
2,500
3,000
3,500
4,000
4,500

Sutorbilt
Positive Displacement Blowers
Construction Costs

Motor
Size

(HP)

15
25
40
50
60
75
75
100
125
150
200
200
200 -
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P.D. Blower
Complete Parkage

Cost
$)

2,450

2,625

3,950

5,625

9,600
10,000
13,850
16,225
17,675
21,000
25,000
32,500
40,000
48,000
52,000



EXHIBIT

(A H-4)
OF _ 9\6/(‘!

PAGE__ |10

s

el

[P

. oo fovrd i GEB L ina

,"‘;"i '

.

NOTES:

Hoffman

Centrifugal Blowers
Construction Costs

Capacity Motor

@ 7 psig Size

(scfm) {HP)
500 40
750 50
1,000 60
1,250 75
1,500 100
1,750 100
2,000 100
2,500 125
3,000 150
3,500 150
4,000 200
4,500 200

Cent. Blower
Cost
($)

14,500
16,500
17,500
18,500
19,600
26,000
26,000
27,000
32,000
32,000
37,000
37,000

1} All costs obtained from manufacturer's quotes.
2) Costs include blower and TEFC motor.

3) Costs are based on June 1995, ENR Index = 5433.

Cent. Blower
Unit Cost

($/scfm)

29

22

17.5

14.8

13
14.8567143
13

10.8
10.666667
9.1428571
9.25
8.2222222
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CURVE EQUATION:

Ciliin

Y = {12737.73)+(1.53442)X +(4.666622E-03)X"2 +
{-1.435126E-06)X"3 +(1.319283E-10)X"%

inasad

¢** For Unit costs, just divide the output by the blower capacity.

Capacity Cent. Blower Manuf,
@ 7 psig Unit Cost Blower
% {scfm) ($/sctm)) Unit Cost
500 29.0009 29
by 600 25.07579 Centrifugal Blower Unit Costs
g 7860 21.26643 22
) 850 19.53076 30
950 18.19376
o 1000 17.63557 18 25
J 1100 16.68655
e 1250 15.57317 15 -
1350 14.97879 £
§ 1500 14,2424 13 3
: 1600 13.82855 s 15
1750 13.29169 15 8
1850 12.97663 £ 0
3 1950 12.68767 v
§ 2000 12.55145 13 5
: 2100 12.29279
2200 12.04963
i 2300 11.81915 o
; 2400 11.59915 [ 1000 2000 3000 4000 5000
2500 11.38791 11 ! Capacity (sctm)
2600 11.18408 i
2700 10.98665
i 2800 10.79485
2800 10.60813
3000 10.42613 10.66667
3100 10.24861
_;E 3200 10.07649 .
3300 9.906776 )
3400 9.742579
b2 | 3500 9.583081 9.142857
a 3600 9.428531
3700 9.27924

3800 9.135568
3300 8.997919
4000 8.866736 9.25
4100 8.742496
4200 8.625707

k4 4300 8.516901
5" 4400 8.416636
4500 8.325491 8.222222
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Capacity
{scfm) F*(x)

50 0.00013

100 0.000123
250 0.000102
500 7.18E-05
750 4.82E-05
1000 3.01E-05
1250 1.69E-05
1500 7.77E-06
1750 2.13E-06
2000 -7E-07
2500 -6.4E-07
3000 2.58E-06
3500 3.59E-06
4000 -3E-06
4500 -2.3E-05

CENTRIFUGAL BLOWER INFLECTION POINT

EXHIBIT

PAGE
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F"{x)

0.00014

0.00012

0.0001

0.00008 +
0.00006 +
0.00004 -+

0.00002 +

o]

-0.00002 +

-0.00004 - °

Cenurifugal Blower Inflection Point

e e

1000

2000 3000

Capacity (scfm)

400!

5000
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Capacity
@ 7 psig
(scfm)

50
100
250
500
750

1,000
1,250
1,500
1,750
2,000
2,500
3,000
3,500
4,000
4,500

Hoffman

Centrifugal Blowers
Construction Costs

Motor
Size

(HP)

40
50
60
75
100
100
100
125
150
150
200
200

EXHIBIT
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Centrifugal Blower
Complete Package
Cost

$)

14,500
16,500
17,500
18,500
19,500
26,000
26,000
27,000
32,000
32,000
37,000
37,000
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the JACOBS GROUP, inc.
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HofFmon
. ‘Sudoco W
} Centritugal & Posltive Displacemsnt Blower - £ w~°+° e
List Goat E

| k | I "
B«’:k" Petee f.,r ‘:ﬁ En)a& ¢ ce - EU«

oy

Packaqe 45 shon Bhwer + mo-!,,(m
[N j
. Positive Displacement Centrifugal " ‘7
Capactty Moter Complete Package Comploée Flaokaga
- @7pslg . 8lze ~ .Cost " Gost
% (sctm) (HP) (8) ®
i 50 s v 2 450.00 “lk
| 100 < 2625-00 N/n
3 260 iy 3950.©2C N[K
}) ‘800 S5 §62S.00 o <, S00.00
_ 7860 40 q600.00 S0 16,5¢0.00
| . . -,ao,OO
§ 1000 50 10,000,00 6O __‘/‘-35—'\__
oo
:"i 1250 -0 ‘3‘35'0.00 ntl 18"590.
& $00.00
1500 7S . 6. 226.00 IQO 4,
;o0
1750 5 ‘_hc-,g.oo lo0 2C 009 C
; 2000 100 21‘000.00 yo© 26, 0%,.YV
: . o 125 27 000.00
2600 | S 25,000:°° 1 ‘
: .00
150 32.,500-20 150 37,000
— 00.00 150 32,000.00
3500 200 40,0 -
4000 ’2,00 \_\g DOO'OO Zoo 3-‘)000.00
: \
: 06,09
*) 4500 200 5 2.\000 00 °0 3T,

_._——— -

. ")va r<¢L~...rg EV 5 -
Notes: (Any extra costs needs ’I)Crw\r.ip\b-\ re 1“ €% C U a.(:a B. v')

. :'-:l L] .;;‘}
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) Universzl Blowsr Pag, Inc.

=EXPRESS BLOWER PAC

For more than a decade, you've counted on UNIVERSAL BLOWER PAC, INC for quahty

" and economy. With the EXP package, EXPRESS delivery Is added to the same high
standards without EXPRESS-related charges. This standard, pre-engineered EXPunit has
an EXPRESS delivery time of ten to twenty days with drawings available for EXPRESSING
on the same day as purchase, EXP units feature EXPRESS mstallatlon since all parts are
assembled as a complets package.

sTANDARD EXPFeaTURES .

‘* Featuring Sutorbilt Blowers * Spring-loaded relief valve set
z * Heavy duty stes| base - at maximum blower pressure
g * Dual take-up motor ralls- * Pressure gauge w/ snubber &
* High effi iciency electric motor petcock protection
* Premium absorptive & chamber/ * Check valve w/ EPDM seal &
absorptive silencers - stalnless stesl spring '
* Dual silencer supports * Rugged fiex joints
! w/ holding straps * Inlet fliter w/ weatherhood
i) ® V-belt drive 1.5 S.F. ° EZ access belt guard
* Tool gray machinery enamel paint * Completely assembled units

s

UNIVERSAL BLOWER PAC, INC. « 440 PARK 32 WEST DRIVE » NGBLESVILLE, IN 46060-8252 » 317-773-7258 « FAX 317-776-8086
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it} J (tnlet kno size) @\
- ﬂ:"‘ K (?lld'mﬂ- cannaction N
:i : 3 L size) | /
3 A
o r .
G _l—
] ; | - T
i E=E ] | F |
o D _ 1 . £=D 2 e

2 ° 2 A
=
! BLOWER| A, | A, | B | C | D-J E|F |G| H]| I J | Kk | welgHT|
' oML | ** |335| 35 | 2¢ [175] 40 |335{10 |10 | 8 | 15| 1.25| 300
§ 2LL w |465| 34 | 24 |175| 40 |335| 85|10 | 8 | 2 | 2 300

3HL | -~ |38 | eo | 24.[178]| 40 {335| 85|10 | 8 | 2 | 15| 400
; } 3ML e .48.5 82 24 |117.5] 40 | 335 851|105 | 8 25| 2 400
E 3LL ~ |s585| 73| 24:|175| 40 |335|85{12 | 8 | 3 | 25| 450
2 4HL | ** |475| 64 | 34 (26 |50 |41 (8 |14 |9 | 25]2 550
I 4ML | =~ |575| 75 | 34 |26 [ 50 |41 |10 |14 | & | 3 |25 650

aL |~ |e15| 82| 3¢ |28 |50 |4 | 85(|15 | 9 | 35| 3 750
3 [sHL | |59 | 78| 34 [28 |50 |41 [10 {14 [105] 3 | 25| 900
< btome | < |62 | 84| 34 |28 | 50 |41 |8 |15 [105| 35| 3 1000

5LL 80 |705| 60 | 34 |26 | 50 |41 [135 |17 |105| 5 | 4 1200

sHL ~ |e45] 87 | 34 |28 | 50 |41 | 9@ |14 |12 | 35| 3 1350
. eML | 81 |72 | 61| 34 |26 | 50 {41 {12 (15 |12 | 5 | 4 1600
¥ 6LL 75 |65 | 85 | 38 |28 | 60 |48 |135 (19 |15 | 8 | 6 1900
. 7HL | 70 |77 | 64 | 38 |28 [ 60 |48 [13 |18 |15 | 4 | 4 1850
’ 7ML 75 | 855 82 38 {28 60 | 48 17 18 15 6 5 2300

7LL 96 | 79 29 44 13851 72 | 625|135 | 22 15 8 8 2200

BHL 1 84 |75 | 70 | 44 |36.5| 72 |625(14 |20 [15 | 5 | 4 | 2450

sML | 98 {65 |102 | 44 |365| 72 |625(|145 |20 |15 | 8 | 6 3400
t 8LL 97 |78 110 44 1365 | 72 | 625|175 | 22 15 10 8 4150

b .

® 1°-5" are MPT, 6°-10° are 125/160 Ib, ANSI flange.
** Inist sllencer Is In vortical positien,
All mounting holes are 5/8° diameter.

P
S atti

Dimensional tolerance to mounting holes s +/- 1/4°.
Other dimensions are nominal, requoot cortified drawing.

UNIVERSAL BLOWER PAC, INC.

440 PARK 32 WEST DRIVE
NOBLESVILLE, IN 46080.9252
Phone: 317/773-7266
Fax:317/776-5086
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Davco
Wastewater Treatment Filters
Construction & Unit Costs

ol

Lo

It

beo o

i*.l. i

i

A

(LI

Filter (1) Unit

Capacity Type of Filter Cost Construction Cost Cost

{GPD) Filter ($) ($) ($/gal)
50,000 Gravity 29,000 46,400 0.928
100,000 Gravity 41,500 66,400 0.664
150,000 Gravity 54,000 86,400 0.576
250,000 Traveling Bridge 76,500 122,400 0.4896
500,000 Traveling Bridge , 91,000 145,600 0.2912
750,000 Traveling Bridge ) 105,500 168,800 0.22506667
1,000,000 Traveling Bridge 119,000 190,400 0.1904

NOTES: (1) Filter and media costs obtained from manufacturer's quotes.

(2) Costs include filter, media, 15% piping, 15% electrical, 5% sitework,
20% installation, and 5% for the concrete slab.
{3) Costs are based on June 1995, ENR Index = 5433.
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CURVE EQUATION
Y = (0.1940938)X~(-0.5751405)
Unit Manuf.
Capacity Cost Unit Cost
(MGD) ($/Gal) ($/Gal)
Tertiary Filter Unit Cost Curve
0.050 1.087 0.928 1,200
0.100 0.730 0.664 :
0.150 0.578 0.576
0.200 0.480 1.000
0.250 0.431 0.430 .
0.300 0.388
0.350 0.355 .. 0.800
0.400 0.329 K]
0.450 0.307 S .
0.500 0.289 0.291 3 0.600 .
0.550 0.274 £ .
0.600 0.260 5 5400
0.650 0.249
0.700 0.238 —
0.750 0.229 0.225 0.200 ——
0.800 0.221
0.850 0.213 .
0.900 0.206 0.000
0.950 0.200 0.000 0.200 0.400 0.600 0.800 1.000
1.000 0.194 0.180 Treatment Capacity (MGD)
TERTIARY FILTER INFLECTION POINT
Capacity :
o Fx) ' Tertiary Filter Inflection Point
0.025 332.944256 l
0.05 253.868194 to 3%
0.1 134.067582 300
0.15 56.3672339
0.25 -10.894528 250
0.5 11.35955 a0
0.75 -12.063528 i
1 136.3878 I'E 150
Db
100
i
: 50
Z 0 S —
— ——
{ 0.2 0.4 0.6 0.8 1
| -50
Capacity (Mgd)
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PAGE__ 12|
Davcec
Wastewater Treatment Filters
Construction Costs

Filter (1)

Capacity Type of Filter Cost Construction Cost
(GPD) Filter ($) 6))]

50,000 Gravity 29,000 46,400
100,000 Gravity 41,500 66,400
150,000 Gravity 54,000 86,400
250,000 Traveling Bridge 76,500 122,400
500,000 Traveling Bridge 91,000 145,600
750,000 Traveling Bridge 105,500 168,800

1,000,000  Traveling Bridge 119,000 190,400

NOTES: (1) Values obtained from manufacturer's quotes.
(2) Costs include filter, media, 15% piping, 15% electrical, 5% sitework,
20% installation, and 5% for the concrete slab.
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i RECORD OF TELEPHONE COMMUNICATION
L,,\ e 10/14  Tme 2115

ROJECT NAME: _S8U- £ oF Scale.  PROJECT NO=__ 75 - /45 00

PRRTY CALLING: Samey  (Dodlece COMPANY: __ AL

PARTY CONTACTED: __TJ'm léel(e7 ( Po«#/) COMPANY: Mass~K¢///e,,

SUBJECT: //er%‘wy Froaned G Her cofd-s

iy

gTELEPHONE COMMUNICATION SUMMARY (Including Decisions & Commitments)

{ /Pouohagb MJ-&,/ F Hes é),oeo 67D —?4‘30,000 ?

T 00,080 gpp P #Qs,oco Q Freift v

- :)pbin""
[<D,000 _6d > # 58,000 §

o ABW (Fmelhy Bridee)
}- o exle 0.26mep 5 (Stee) # 98,000

%20 5.5 Mop (6}*][1,000 (Conrede) #?z,ooo
qx30 025 meo 2 ()P 120,000 ("CD# Jol,000

9 x40 1.0 mes 2 () #Mo,oo‘o (C)/#llo,ooo

;
Sikd vhoard

ACTION REQUIRED

o
L, e

HARTMAN & ASSOCIATES, INC.

enginecrs, hydrogeologists, scientists & management consultants
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__; “RERVING THE WATER INDUSTRY SINCE 1338~
3
™ . 1828 Metcalf Ave,
: ',) Thomasville, Georgta 31792
A Phone 912-226-5733
Telefax No.
; MWEETING THE QROWING DEMAND FOR CLEAN WATER ’ 812-228-0312
’ .
4 PACSIMILE TRANSMITTAL SREET

From: Tommy Tyson
Phone 941-646-7694
Fax. 941-644-6319

To: HAL - Tomie (ballace Re: Bvehg_;(- E‘SI‘\MGJI%

Fax. number: 451- 831-31ab pate:_ 1"C°9S
Total number of pages including this page is: Z
REMARKS:
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PAGE 2L oF 24
Wastewater Treatment Systems
Chlorine Feed Systems
Unit Costs
Overall
Chlorine . Package Treatment Construction Unit
Feed Rate System Type Cost Capacity Cost Cost
(Ib/day) (150# or 1 ton) ($) {(Mgd) ($) $
100 150 Ib. (1) 16,400 0.01 25,420 2.54
200 150 Ib. 17,600 0.50 27,280 0.05
500 1 Ton (2) 52,200 1.00 80,910 0.08
1,000 1 Ton 63,900 2.00 99,045 0.05
2,000 1 Ton 71,145 5.00 110,275 0.02
NOTES:

(1) The 150 Ib facilities are equipped with a 28 square foot shelter.
(2) The Ton systems are equipped with a 400 square foot shelter which
consists of a concrete base, steel supports, a fiberglass panel roof,

and an overhead crane.

(3) Costs include dual chlorinators w/ switchover, dual scales, gas detector,
alarm panel, vacuum switch, booster pump, housing, and hoists all are

included in the manufacturer's quotes.

(4) Includes 20% electrical, 15% piping, and 20% installation costs.

(5) Costs are vased on June 1995, ENR Index

5433.
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1865 N. SEMORAN BOULEVARD
SUITE NO, 240

WINTER PARK, FLORIDA 32792
PHONE: (407) 879-1333

INCORPORATED FAX: (407) 6576889

Tbod wrosid  bwwd  Bewd G Wl O

July 5, 1995

Bartman & Associates, Inc.
201 East Pine St.

Suite 1000

Orlando, FL. 32801

Attention: Jamey Wallace

Subject: Wallace & Tiernan
Chlorination System

Dear Jamey:

In response to your request for an estimate for Wallace &
Tiernan Chlorine Gas Vacuum Systems with manual chlorinators,
injectors, gas handling fixtures, cylinder scales, booster pump,
gas detector and miscellaneocus safety items, pricing is as

follows:

. Feed Rate Estimated
Chlorinator Model Poer Day Gas Supply Cost
V-500 100 1504 Cylinder $ 22,300
v-500 200 150# Cylinder $ 23,200
v-500 500 Ton Cylinder $§ 25,600
V-2000 1000 Ton Cylinder $ 41,800
v-2000 2000 Ton Cylinder $ 44,900

For the 150% cylinder systems, I have included a standard 4x6
FRP building with appropriate fixtures and safety devices. For
the ton cylinder units, a facility for handling ton cylinders
will be required. Also, you will find the scales required for
the 150# systems are included along with the ton cylinder scales
to be mounted in your handling facility.

SCCINAMS TA i O/ 31 v s m v A AP cmmen
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Jamey Wallace
July 5, 1995
Page 2

t
Powctl
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The above are basic equipment costs and can be utilized for
basic estimates. Please advise if any additional peripheral
equipment is required, such as chlorine analyzers or pH
recorders.

e

Lo

I have included the two (2) basic chlorinator sales information
bulletins and can elaborate on other equipment if you require.
Thank you very much.

Kindest regards,

S boudB

HEYWARD INCORPORATED - FOR'

. W CB & TIE » INC.
z% Z\C Qf; 2 f¢

Richard E. Neal
J Winter Park Office

REN/gl

Enclosure
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Capital Controls Chiofine Feed System - LIS
List Costs .29 o«\ '
(5 1g7) ot 71 v
> A ST e
gt 4 oC

3,57 gt
Typs: Gas Chicrinalion => ncludes: Dual trunnions, Dual chiorinators, R
Auto Switch over, Ejector, Booster pump, FRP
housing {150 b systerm), | eak datector, etc.
5 Chiorine Type of System
Feed Rate 150 b eyl or Pa&?tge
E (1 ton) .
. $
100@ o /50 # /0, Soo —
’ \Jo g S B
z 200 O 150 # 12, 000
15 e @ ToN /1%, zoo -
i i e - o™ 18,800 ~
= 1000.8 7o 26,000 —
} / N A -
1 \ 200005 TR 37, 3%0
T

Note: {Any exira costs needed).

D Ioo/zoo /00, [So # CYC SYITEMS /MCIE ] COMPETE  CHlotur3mA ~/ SwiTessme
EJecron LS DETELUL, vl SOUE fupm PAVEC  VACUuM SWatH, Boosra_
P‘”“/, S'x ¢! Firmesy suromr (2 coursgl rRiFoo oN zoo;w)_

iy}

@ 200 /500 f’/ﬂl Fo Sy SsEmS IN CCYOE ! ALL 0F ArowE EBxLHPT Fiaarius
SHGEA. Bor  Dusl 498 DETEQURS (z) >N SGE, (z)p,m_
TON  STVARGEL TTLUAWNWAS,
B looa/ueo Pro  SYITEMS INCLWE ! U oF BBoOVE BOT Z) 7o 7o
PG TFOLD C“Na/’io) o [2.) & T Mulm(ucu!’/ﬂ)/ LgUL MUVVTEY
g ) cHUwL vaTIA BANET, (Z) Dus TOR scm(looo I/ﬂ) v Z) 470
. Sceoes (zeoo ND)] (4) Pawe STOWGE TAURINII0AYS,
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Njotes <ome. a5 before  £xcept

704 Sowre s

FPA  Ubslewalr Sowrce £, pages /9-2/,

SH. NO.. i IJOENO.: q5-1 )
HAR’.[MAN & ASSOCIATES, INC. MADE BY: TIW DATE:
engineers, hydrogeologists, surveyors & management consultants [CHECKED BY: }DATE:
[ Oiinabon_ Convel)  Cosnhonser>
Valoes,  1,000000 Gallon /pay ok less 2> JSD b cylinders
71,000000  6PD ¥ don cylinders
.--/"""’"}”
i N\W‘:M 0,000 > b 2.54 |,000,000 4 o. D
i I_;M?O 20,000 > ‘31,27 {,500,000 = $ 0.006
m,000 = #0.51 2., 000,000 =2 # 0.049 '
100,000 2> #.0.25 3000,000 P # 0.033
ZoO,VOoo_—> *0.14 4,000,000 => # 0.027 '-.\
500,000 > # 0.0s8 5 \
750,000 =7 #0.020 Sjo0g000 2> ¥ 0.0272 J
‘,000,000 = 9 0:027 {\_ ’ -
| S . . N
- - N 8 treea \.\\\.
/0,000 > g ‘
. FPA ’ #% > 1,500,000 ->$ 0.073 .
' 20,000 > ¥ 2.0 , . o3 \
Pl sp,000 » #0.70 4 000,00 “>$ 0.0 \
100,000 8 0.4y, 3, 000,000 > © 0,048 |
200,0oo->£0:25 4,000,000 > 4 0.0ﬂ x\
SDD,OOO => & O, 14 ﬁ ’ i
000, o O 054 t
150,000 > & 0. 1] 5,009,000 /
/
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GRAPH #4

Chlorine Feed Systems

50

100 200 500 1,000 2,000
Feed Rate (lb/day)

150 Ib cylinders 1 ton cxlmders
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GRAPH #33

Chlorination Feed System
:300,000

200,000

100,000

50,000

30.000 A | 2 ! ||1:4'||| ! § ' r 3 1 el 1
0.03 0.1 . 0.3 1 3 10 30

Wastewater Flow (mgd)

Note: Source E, Figure 10, pp. 19-21.
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Water Treatment Systems
Chlorine Feed Systems

EXHIBIT (\(’7@ H-4 )

PAGE 12> ofF 1i

Unit Costs
Overall
Chlorine Package Treatment Construction Unit
Feed Rate System Type Cost Capacity Cost Cost
(Ib/day) {150# or 1 ton) ($) {Mgd) ($) $
100 150 Ib. (1) 16,200 0.01 25,420 2.54
200 150 Ib. 17,600 0.20 27,280 0.14
500 1 Ton (2) 52,200 2.00 80,910 0.04
1,000 1 Ton 63,900 4.00 99,045 0.02
2,000 1 Ton 71,145 5.00 110,275 0.02
NOTES:

(1) The 150 Ib facilities are equipped with a 25 square foot shelter.
(2) The Ton systems are equipped with a 400 square foot shelter which
consists of a concrete base, steel supports, a fiberglass panel roof,

and an overhead crane.

{3) Costs include dual chlorinators w/ switchover, dual scales, gas detector,
alarm panel, vacuum switch, booster pump, housing, and hoists all are

included in the manufacturer's quotes.

(4) Includes 20% electrical, 15% piping, and 20% installation costs.

(5) Costs are vased on June 1995, ENR Index = 5433.
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SH. NO.: 1 IJOB NO.: % 4€ £0
HARTMAN & ASS@®CIATES, INC. moesv 555 [PRE
engineers, hydrogeologists, surveyors & management consultants CHECKED BY: DATE: Il

[ Onecatior- Curvd)  (woks)

13 I oflinolfs

Values, 2,080,000 (‘mnm/bwj o less T
o ’\t o ' .
BN A
\ A 0ome #).27 2,000,000 = % 0,015
50,500 =>’;o.:ﬂ 2,000,000 S #0.04
loo,o00 %015 3 000,000 $0,02%
200,000 0.4 4,000,000 > b o. 023

so0,000 ¥ 55

5e00,m0 2 40,02

150,000 %0 02y
l,000,000 = $O, 011 \
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Standby Generator Set
Construction Costs
Ringhaver Cummins GenSet GenSet
Capacity GenSet GenSet Cost Unit Cost
(KW) Cost ($) Cost (3) ($) ($/KW)
8 $8,800 $7,524 $8,162 $1,088.27
15 $9,550 $11,357 $10,454 $696.90
25 $11,000 $12,760 $11,880 $475.20
35 $12,000 $13,629 $12,815 $366.13
50 $13,700 $16,152 $14,926 $298.52
75 $15,400 $19,666 $17,533 $233.77
100 $19,000 $22,378 $20,689 $206.89
150 $22,400 $29,137 $25,769 $171.79
200 $24,400 $35,947 $30,174 $150.87
250 $27,300 $40,773 $34,037 $136.15
300 $33,500 $46,175 $39,838 $132.79
350 $36,000 $51,396 $43,698 $124.85
400 $42,200 $66,818 $54,509 $136.27
500 $60,500 $93,896 $77,198 $154.40
600 $72,600 $102,521 $87,561 $145.93
750 $95,000 $135,697 $115,349 $153.80
1,000 $130,000 $165,798 $147,899 $147.90
1,250 $168,000 $215,888 $191,944 $153.56
1,500 $192,000 $265,200 $228,600 $152.40
NOTES: 1) All costs obtained from manufacturer's quotes.

2) Costs include a packaged diesel electric set with base, a unit
mounted radiator cooling system, and a control panel.
3) Costs are based on December 1995, ENR Index = 5471.
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RINGHAVER EQUIPMENT COMPANY
m . POWER SYSTPM$ PIVISION
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ORLANDO, FLORIDA 32859-0206
PHONE# 407-855-6195
FAXS 407-438-0922
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Janusry 29, 1930

EM! Conamting Soeciaives, Inc.
Mr, Pote Homnphielt

3001 Litde Cypress Cove
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FX¥ 389-0748

Subjeot: Seadby Generstor Set
Suagetery rkcing
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u UNIT RATING (kW) | BUDGET PRICING H
8 $8,800
12.6 §9,100
17.8 $10,000
25 $11,000
as $12,000
50 §13,700 T
75 $15,400 !
100 $19,000 4
150 §22.400 '
200 $24.400
250 927,300
300 333,500 R
360 $36,000
400 842,200 -
800 $60,500 R
600 972,600
750 £95,000 i
1000 $130,000 .
1260 $168,000
1500 3192,000
1760 $262,000
2000 $294,000
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[TF YRR VAN P[] 7 Ld o NUEIUDUND il CUINDUL t Liva r'mr ke
From: RICK COOPSR To: PETE MOANSHELT Date; V31/368 Tarw: 24:30:70 Pagstof1

CUMMINS SOUTHEASTERN POWER INC.

4820 North Orange Blossom Trail

Orlando, Fla. 32810

{407) 298-2080 (Rick Cooper) FAX (407) 290-8727

FACSIMILE COVER LETTER

Date: 1/31/96

Post-it™ Fax Note 7671 [Da [degea® /
Comparny Nome:  EMI " James Wawsce ™" Fere HosushelS

ally - 9421 A L 5

Phome? From? _359-97%7
ax # Fax #

. Afention: :PETE HOANSHELT L | 359-02¢%

FAX Number: 3590748 -

Subject: GENSET PRICING

PER YOUR REQUEST:

KW PRICING KW PRICING
75 7.524 , 15 11,357
20 11,773 T 25 12,760
35 13,629 40 14,640
50 16,152 80 19,666
100 22,378 ' 150 28,137
200 35,947 : 250 40,773
300 46,175 350 51,398
400 6,818 500 93,896
800 102,521 : 750 135,697
1000 165,798 1250 215,888
1500 265,200

USE THIS INFORMATION WITH DISCRETION

iF | CAN BE OF ANY HELP WITH SPEC WRITING OR GENSIZING CALL ME AT YOUR CONVENIENCE
regards;

ik Coamn ‘
Rick G. Cooper
Energy System Sales Manager 813-564-5831

REPLY NEEDED YES NO AS SOON AS POSSIBLE AT YOUR CONVENIENCE

This fransmission consists of pages, Including this cover lefter. It you do not receive all of the pages
pleose notlty our office ot: 298-2080 OR FAX 2908727
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Prestressed Concrete Ground Storage Tanks
Construction & Unit Costs
Uninstalled (1) Installed (2) w/ 1000 gpm w/ 4000 gpm Overall Overall
Volume Tank Cost Tank Cost Aerator Aerator Cost Unit Cost
{Gal) ($) {$) ($) {$) ($) ($/Gal)
50,000 70,900 77,990 96,034 112,188 104,111 2.08221
100,000 92,500 101,750 120,010 136,164 128,087 1.280865
300,000 149,540 164,494 183,324 199,478 191,401 0.638003
750,000 226,000 248,600 268,195 - 284,349 276,272 0.368362
1,000,000 268,200 295,020 315,037 331,191 323,114 0.323114
1,500,000 344,150 378,565 399,341 415,495 407,418 0.271612
2,000,000 412,500 453,750 475,210 491,364 483,287 0.241643
NOTES: (1) Prestressed concrete tank, concrete floor, prestressed wall, free-span

concrete dome, aluminum interior and exterior ladders, vents,
precast overflows, painting, aeration unit, and installation costs
are included in the manufacturer's quotations.

{2) Includes 5% piping, 0% electrical, and 5% sitework costs.

(3) Costs are based on June 1995, ENR Index = 5433.
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CURVE EQUATION:

UNIT COST CURVE & GRAPH

Y = {1087.291)X"*(-0.56848418)

Capacity Cons. Cost Manuf. Cost
{(MGD) (%) {($)
50000 1.941743 2.08221
75000 1.6318156
100000 1.294604 1.280865
125000 1.136213
150000 1.021295
175000 0.93325
200000 0.863141
225000 0.805686
250000 0.757539
275000 0.716468
300000 0.68092 0.638003
325000 0.64978
350000 0.622219
375000 0.597612
400000 0.575476
425000 0.555429
450000 0.537169
475000 0.520449
500000 0.505068
525000 0.49086
550000 0.477685
575000 0.465427
600000 0.453985
625000 0.443275
650000 0.433223
675000 0.423765
700000 0.414847
725000 0.40642
750000 0.398441 0.368362
775000 0.390873
800000 0.383683
825000 0.376839
850000 0.370317
875000 0.364092
900000 0.358143
925000 0.352449
950000 0.346995
975000 0.341763
1000000 0.33674 0.323114
1100000 0.318483
1200000 0.302682
1300000 0.288839
1400000 0.276588
1500000 0.26565 0.271612
1600000 0.25581
1700000 0.246899
1800000 0.238782
1900000 0.231349
2000000 0.224512 0.241643

ExtiBr __(Gewn-y)

pace_ |4l __oF QM

|

Unit Cost ($/Gal)

25 [

15 +

0.5

Prestressed GST Unit Cost

500000

1000000 1600000 2000000
Capacity (Gal}
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Prestressed Concrete GST's

EXHIBIT

PAGE
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INFLECTION POINT OF PRESTRESSED GST

Capacity

(GPD) F"{x)
50000 6.86E-11
100000 5.41E-11
300000 1.64E-11
500000 1.32E-12
600000 -1.09€-12
750000 -1.26€-12
1000000 1.26E-12
1500000 -1,15€-12
2000000 1.68E-11

F*{x) Value

7E-11 |
6E-11 4

5E-11

ag-11 |
3E-11 |
2611 |
1E11 ¢+

-1E-11

Prestressed GST Inflection Point

500000 1000000 1600000

Capacity (Gal)

2000000

*+%+ The y-axis values on the graphic are the same as f"(x} listed; however, you must choose
the graphic window to see the values listed on the y-axis.



Silindy

[ TSP,

il

Lonkeins

[T

bitsin N

R

EXHIBIT __ (CCH-4)

PAGE_ 14 or 2%
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Prestressed Composite Tarmks Stephen W. Paviik, President

R. Bruce Simpson
H.E. Puder

James A, Not, PE
Balck, Jr., P,
June 13, 1985 Charles s, ::;n;kat, P.E.

C8, P.
FAX: 407-839-3790 -'Gag::fd%fmg{é
Mr. Jamie Wallace
Hartman & Associates, Inc.
201 East Pine Street, Suite 1000

Orlando, FL 32801

Subject: Preliminary Prices for Ground Storage Reservoirs

Dear Jamie:

Thank you for your call and interest in prestressed concrete reservoirs. We are

always pleased to work up an estimate for you. In confirming our telephone conversation
we estimate the following:

300,000-Gallon Domed Reservoir $145,000 Q\\ \\d\ &>
50'-0" ID x 206" SWD : ]‘\ Gv‘“}’
i :\(\:
750,000-Gallon Domed Reservoir $218,000 - d \
650" ID x 30-3" SWD \.j +7 \"
. A\ "j‘
1.0-MG Domed Reservoir $255000 45000 My
800" ID x 26'-8" SWD ' £ N 11000 v
l 2
W
The above estimates are based on open shop labor condition% w‘?lh construction
beginning in 1995. If construction should take place later, escalate accordingly.

Our estimates are for our standard tank and includes the following:
° Complete structural tank with concrete floor, prestressed composite wall

and free-span concrete dome.
. Standard accessories: aluminum interior ladder, aluminum exterior ladder,

fiberglass hatch, fiberglass vent and precast concrete overflows. Painting

the exterior surface with one coat of primer and two coats of latex paint.
Not included in the above estimates are the costs of site preparation, excavation,

piping, backfilling, landscaping and disinfecting the tank.
250 SW. 36TH TERRACE » GAINESVILLE, FLORIDA 32807-2889 » (804) 372-3436
FAX (S04) 372-6209
200/T00

‘d400 Ro¥> JHL 8029 Z.lt Y06 TQ 9Z:0T1 SB8/€T1/90



(R
InEeY

ﬂ;;.

<oy

Lo

"l:'.'m .

Coie

EXHIBIT __ (CCH-Yy )

PAGE__190 _oF 2%

Mr. Jamie Wallace

June 13, 1995
Hartman & Associates, Inc.

Page 2

Also per your request, to add a 1300 GPM aerator to the above tanks would be
approximately $11,100 and for a 2600 GPM aerator, $17,300. Also please note that if
we add aerators to the tanks, we usually paint the underside of the dome and

approximately 2 feet down the wall. The additional cost for this would be approximately
$15,000 per tank.

We hope this information is sufficient for you and if you need any additional
information, please give us a call.

Sincerely,
THE CROM CORPORATION

Dt 0. B0

£/ Richard L. Bice, P.E.
Project Manager

RLB/pd

200/200® *d40D ROY¥D JHL 6028 2.lt to6 18 9¢:071 S8/€1/90
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PRECON CORPORATION
) Prestressed Concrete Tanks 115 S.W. 140th Terrace
Newberry, Florida 32669

TO: QAMEV \;JL\L:.ALE—_
Haz'rmAN é\: ﬁsg_og_

(904) 3321200

RICK MOORE, P.E.
Fax 3321199

PRESIDENT

FROM: " W’r
vl

CONCORPORATION _ PRESTRESSED CONCRETE TANKS
LTSS OR, 1400 TERTACE FORWATER STORAGE
NEWBERRY, FLORIDA 32669 'AND TREATMENT

(904) 332-1200
Fax332-1199

DATE: (223 S

PAGE 1 OF _>

FAX NO.:@Q‘Z\EM— a5
T 224 ~3YG5ES

"
| yPIicaL. TatimaTes

SUBJECT:

MESSAGE: Opale wma QUeEsTIONS

———— .
nanes  For  CALLIVNG.

10°d PI0°ON 60:¢1 §6‘¢C ung

00C1-2£€~-v06: 131 NOI1H304¥00 NDI3IYd
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m PRECON CORPORATION ESTIMATE PRICE

i — CIRCULAR PRESTRESSED TANK
-sgsed Concrete Tanks 115 S.W. 140th Terrace WITH AERATOR

- ' Newberry, Florida 32669

G (904) 332-1200 (Fax) 332-1199

b 3
RGJVECT DESCRIPTION:™ |

_gme: T porear By: r‘Z&\L MQQPI
iaatiom Cen . Date: ¢ 7 &
Fank Capacity (Gal.): O.0S M O-3M67

ﬁiametar (Ft.): 25 25k o 2o -O“

Hator Depth (Ft.):{ ql_gi ‘%'__‘\\\ Zd')'-—éu

.i:erator (GPM):
(%

§8TIHATE: ' ©.0SM¢&, ongG I3IMG
Base Tank (incl accessories, ext paint): $ 79 p0n Slooco 1S} 0O®

Aerator <s£€ RE\Low

Bafflewall (concrete block) +(§qu 51500 #30%0 .

\so /SQ\ :T\
Interior zgint (dome, 2’ down wall)
ATD 70 TO TANYK. PR\LE

Pipe (estipate
P no(o \O&a TD) Tane. PR\CE

site Work (estimate)
aop 2% To \OYc To e eRiee

.

Cikal  weiow b el

AERATONL PRGN ‘ :
looo a?n":'f’ % 0,000 TOTAL 3$

2S00 &PMm  \T,000
400 eom F28,000

3  GPM. ATRATOR ~]
ACCESS HATCH }:Rigﬁ QSSN DOME
EXTERIOR LADDER - .
INTERIOR LADDER - 5 [- E
: wngwau g
Ry
= ) EL noom O.

]

R e
- SECTION ——— ELEVATION

¢0°d PTI0O°ON 60:¢1 CR'Z7 unr NMN7T-7¢C-rNAR: 31 NOT THINANNT NAYANA
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FRECON PRECON CORPORATION ESTIMATE PRICE
X - CIRCULAR PRESTRESSED TANK
g&rcssed -Concrete Tanks 115 S.W. 140th Terrace
Newberry, Florida 32669
_— (904) 332-1200 (Fax) 332-1199
. }/JECT DESCRIPTION® "
;.;alamez T4 eron A By: ¢ iE\c\c(\(\ooﬂ&
Location: c ’F:o 20 - Date: Q;‘Z%j‘ig
%&nk Capacity (Gal.): OI1SME, | mér 2 Mé‘
. )
a{)iameter (Ft.): &S Lo“ &)l'o‘ lool_o u
; ' . - M ) " ' 1
Water Depth (Ft.): 20 _3“ ZQ4' 34_l_ \‘l
ESTIMATE: onsMmg Mg 2Zmg,
% Base Tank (incl accessorles, ext paint): ZQSO&) 478 000
o - Y [y
‘ Pipe (estimate) (955'}0\'; BELow) :
; Site Work (egtimatg) T
usvaLt 5% To 107 o Tank ek
] N R e « 40 # (0,000
wll 7
t
}
] TOTAL . $
] o
' 1,5 me
; POL - WNTU BT AEATOL - L7 0f TANC PR\GE. L Thcad
; - wW\Twa aEQaToq - 4% oe Tank PR\ -
M .

—

FREESPAN CONCRETE
DOME ROOF
1:10 RISE

FIBERGLASS VENTILATOR

5 HATCH

)
H EXTERIOR LADDER
r i
INTERIOR LADDER . OVERFLOW i
,‘E ] \4090‘(1\'?.)—/ il
12° WIDE WORK AREA | g Il
ALL AROUND ___'—___" INSIDE DIA
FIN.GR.
- T Bl T — _ g~ FLOOR EL. l——-—'@
‘ =2/ REINFORCED CONCRETE k
e ] MEMBRANE FLOOR

SECTION ——— ELEVATION

€0°d V10 ON 60:¢T S6°7C unf 00C1-2€£-v06: 131 NUILlU40d4300 NODJ33dd
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Steel Ground Storage Tanks

Construction & Unit Costs

EXHIBIT __(6CH-4)

PAGE_ |59  OF

24

Manuf. Manuf. Overall
Steel Tank Steel Tank Steel Tank
Volume Standard Cost Installed Cost Unit Cost
(Gal) {($) ($) ($/Gal)
10,000 23,000 25,300 2.53
20,000 37,000 40,700 2.035
30,000 40,000 44,000 1.4666667
50,000 50,000 55,000 1.1
100,000 70,500 77,5650 0.7755
250,000 120,000 132,000 0.528
NOTES: (1) Complete steel tank, concrete foundation, roof, roof manway, gravity

vent, bottom manway hatch, ladder & cage assembly, top manway

platform, protective bolt caps, and installation costs are included

in the manufacturers' quotations.
(2) includes 5% piping, 0% electrical, and 5% sitework costs.
{3) Costs are based on June 1995, ENR Index = 5433.
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EXHIBIT (Gcy-u)

PAGE__]5( _ oF 2%

Y = (284.0798)X"(-0.5089866)

Steel GST Unit Cost Curve

Unit Cost ($/Gal)
- N
- o ~ n

o
»

[} 50000 100000 150000 200000 250000
Capacity (Gal)

STEEL GST INFLECTION POINT .

CURVE EQUATION:
Capacity Cons. Cost Manuf. Cost
{(MGD) ($) ($)
10000 2.61513404 2.53
20000 1.83769621 2.035
30000 1.48501527 1.46666667
40000 1.2913783
50000 1.15272998 1.1
60000 1.05057097
70000 0.97129326
80000 0.80747204
90000 0.85466772
160000 0.81004166 0.7755
110000 0.77168318
120000 0.7382529
130000 0.70878042
140000 0.6825432
150000 0.65899066
160000 0.63769501
170000 0.61831807
180000 0.60058858
180000 0.58428603
200000 0.566922913
210000 0.55526724
220000 0.54227402
230000 0.53014263
240000 0.51878203
250000 0.50811407 0.528
Capacity
(Gal) F"(x)
10000 2.1822E-09
20000 1.7001€-09 25609
30000 1.2909E-09 01000000002
50000 6.6926E-10
100000 -7.6E-13 156-09
250000 -6.2012E-10 0,000000001

Stecl GST tnflection Point

Capacity (Gal)
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SH. NO.: JOB NO.:
HARTMAN & ASSOCIATES, INC. MADE BY: DATE:
engineers, hydrogeologists, surveyors & management consultants [CHECKED BY: DATE:

[ amud. Stomp Tonke.)) (Skel)

Gy Cot- RQatio (8

5,000 gel =7‘¢i‘1,sro4 = ’¢3.‘i|
).o,oooaql >¥ 33,3IT > %z 3
25,000 gal 757,570 -7# 2.29
000 gal ¥ 72,700 27145

100,00 gpf 5701, 125 =3 1.0l
250,000 gal )58 (,28 7 O.03
] /
- e
[ <N\ : €5 Redio (H/atD (3>
\ Mﬁg ’_%ﬁ— )
NS sooo g & 20,000 # 4.00
\yooo @l # 25,30 b 2.53
*: oogl faze0 o p 12
. 30,000 41 ; §5)000 - 4110
I ' w0000 77,550 80,776 ;
. 250)0005"{__#_-.1.3.1)“?0 #o5e8 ‘
e |

%k NM='®AI/ valves inclide.  Materiais, 5:'4&.«_:0{*!(/ Concrede- base,

electricol , Conkirgancies and. nStallaton .

S} Velues  obtainede Using Wwowfoctones cost dato ande
walts Jreodnont Compoat  Souce C ) poges 412-415.
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;j T HDEIT TR e T e Mo NARTNAN ASSOC ~—
P Floride Aquastora Water Reservolrs
T 3 List Costs
Capaclty Stendard Tenk Mod ej Stendard Tank w/ elasé Cont
—{(Gah w/ Concrete Floor L c:oaq«scsi Bolted Stael Floor Fgo-
(X
10,000 #33,000 4ip 95‘,000
& 8 00
;'“: 20,000 37,000 y1q 39,0
: $
3 30,000 d 40,000 1714 Ha, 200
3 50,000 * 0,000 d0ay R 53000
i 100,000 ¥ 70, 500 3nq 79,500
| ' *
3 280,000 B (20, 000 Yaad ¥ {36,000
g ¥ \ith Temecor Jome

Notes: (Any variatians or extra costs required)

Must Add foc ary fonk f,;f"':j [dozzles, liguid (evcfﬂaujp_/
Color Selection, etfc...

; S, +oal iacludes conccede -f;.mdm":on/ root, rom[manway,

J(oq;+/ veat, botfom maavay hotck, exterior /r0+(c'/'r‘«e
bolt Cops, loddec + cage assembly, +oy manwigy platHorm
Cobalt blve color. (feliveced & inctalled witl tax )

vt
. ity
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412 Small v.___ ¢ System Treatment Costs

CLEARWELL STORAGE
Construction Costs

Product filtered water f{s commonly stored fn & clearwell at the plant
site which serves as 2 supplement to distribution system storage before high-
service pumping. In many cases, filter backwash pumps also draw from the
clearwell, eliminating the need for a separate sump, Clesrwell storage may be
sither below ground in reinforced concrets .structures, or above ground in
steel tanks, Conceptual designs for below and above-ground level clearwells
are shown fn Tadle 171,

TABLE 171. COHCEPTUAL DESIGNS FOR CLEARWELL STORAGE

Below-Ground Concrete Clearwells Ground-Level Steel Clearwells

Size, ft Size, Tt

Capacity, gal eng 1d eptn Capacity, qal Ufameter Uepth
5,000 8 8 10 1,000 5.7 H
0,000 11 11 12 5,000 8.5 12
50,000 18 18 20 10,000 12 12
100,000 26 26 20 25,000 15 20
§00,000 58 s3 20 100,000 23.5 3
500,000 52 32
1,000,000 74 32

Construction costs are shown {n Table 172 for below-ground reinforced
corcrete clearwells and {n Table 173 for ground-level steel clearwells. Costs
for ground-level clearvells are bdised on field erected welded steel tanks
designed to meet AWWA 0100 for 18.93 © (5,000 gal) and more, and on shop
fabricated welded steel tanks for the 3.79 o (1,000 gal} tank., Steel -tanks
tre painted fns{de and out and are installed on & concrete ring wall with
ofled sand cushfon, Cathudic protection {s included for tanks with capacities
of 94,63 © (25,000 gal) and larger. A typical ground-level storage reservoir
fs shown in Figuke 166. Figure 167 presents the construction costs for both
types of clearwells.

bvrf

Boeed  Beew  BWE D L& Bed LD L0300 W

Co.. cuva 413

TABLE 172. CONSTRUCTION COST SUMMARY FOR BELOW-GROUNO CONCFETE
CLEARWELL STORAGE
—_— e

_Clearwell Cagacn%. g3l
ol 2 1 (] () 3

$16,500 § 25,300 § 75,400

Cnst Category

3,300 § 5,700
Excavation and Sttewark s 9,800 16:338 37,000 64,000 216,400
teel 300
électricu. Instrumentation 2,600 2,600 2,600 2,600 2'600
Subtotal B 25,200 55,600 . 0 2u95 3001301"
tngencies 2,400 3,800 8,500 13,90
bestar Gt o S0 SIS0 SEELITW STUBLI00 STHY, W

—_—— e
TABLE 173. CONSTRUCTION COST SUMMARY FOR GROUNO-LEVEL STEEL CLEARWELLS
—_ e

Clearwell Capaci ;1 5 301
2 1 2 h 3 L] ? 1] 1]

Y]
hg::,::;:f " $ 100§ 1005 100$ 1005 200s 400 s SO0

Cost Category

0
3.100 _ 5,300 6,600 8,400 11,400 25,700 37,10
Seel “Tonk 3)000 4,900 12,600 26,600 52,300 121,200 191,000
Electrical, o 2.600
Instrumentation 2,600 2,600 2,600 2,600 2,600 2,60 '
subtotal 500 1230 71300 W 56,50 TT,I0  W,IW
Seantt 0 34,700
1 1,300 1,900 3,300 5,700 10,000 22,50
Contingencles  I0TO0 STESHO0 $75°700 s3TT00 §76.500 ST7Z,800 $765,900

H W sand cost is included in concrete category.
otes: g:l:gdi: protectfon cost s included {n the steel tank category.

Sy —

2.

[Gl 3ovd

G 40
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414 Smal, _.ter System Treatment Costs 7 ) a5
- [SR -
10,000,000
4 -
3
3
SHELL MANNOLL
1 00,
H
. &
L. A
OVERFLOW pire @ OW-GROUND GCONCRETE L~ 1
PLAN S 1 T L
ACGCE3S MANMOLE g = e
LADOEA B
2
'
g . -
g 3 >
Re( {o
9 . ,E"’/‘ ABOVE NO STEEL
i-‘ -
n 10 A
8
i . H
]
H ‘
"'VATIQI ; N s
' ['] ;
. i \
E 1000
RInG wALL 3Lorg rroonais o T 3 456708 T3 486788 T3 4 56789
A\ | rhou £ 70 smet 'é— g sorrow 1000 10,000 100,000 1,000,000
g
; CLEARWELL CAPAGITY « gl
0 /// L L ¢ .U
JAND CUSHION 7/ >
—T T :
LLlr - £ -é/ 10 100 1000 0
CLEARWELL CAPACITY - m3 m

o

Figure 167. Construction cost for clearwell storage.

Figure 166. Typlcal ground-level steel clearwell.

40
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High Service Pumps
Standard Horizontal Split Case Pumps
Package Costs

EXHIBIT

(GeH-Y )

pace (- oF ¢

Worthing. Peerless Worthing. Peerless Overall Overall
Capacity @ Motor Package Package Const. Const. Package Unit
175' of Head Size Cost Cost Cost Cost Cost Cost
{gpm) (HP) ($) ($) ($) {($) ($) ($/gpm)
100 20 4,300 -- 4,300 -- 4,300 43
250 25 4,600 4,925 4,600 4,925 4,763 19.05
500 40 5,700 6,185 5,700 6,185 5,943 11.885
750 50 .6,000 7,350 6,000 7,350 6,675 8.9
1,000 60 8,000 -- 8,000 -- 8,000 8.7875
1,000 75 - 9,575 -- 9,675 9,675 8.7875
1,250 75 8,600 10,800 8,600 10,800 9,700 7.76
1,600 100 9,500 11,650 9,500 11,650 10,575 7.05
1,750 125 10,800 13,150 10,800 13,150 11,975 6.8429
2,000 125 10,800 13,150 10,800 13,150 11,975 5.9875
2,500 150 14,700 16,200 14,700 16,200 15,450 6.18
3,000 200 15,600 17,800 15,600 . 17,800 16,700 5.5667
3,500 200 -- 17,800 - 17,800 17,800 5.8571
3,500 250 23,200 -- 23,200 -- 23,200 5.8571
4,000 250 23,200 30,700 23,200 30,700 26,950 6.7375
5,000 300 24,600 33,200 24,800 33,200 28,900 £.78
Notes: 1) All costs obtained from manufacturers' quotations include

pumps, factory testing, and freight to jobsite.
2) Horizontal Split Case pumps and moters.
3) Pump head is 175 feet (76 psi)
4) Costs are based on June 1995, ENR Index = 5433.
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CURVE EQUATION:

Capacity @
175 of Head
(gpm)

100
150
200
250
300
350
400
450
500
600
750
850
950
1,000
1,250
1,500
1,750
2,000
2,250
2,500
2,750
3,000
3,250
3,500
3,750
4,000
4,250
4,500
4,750
5,000

*** Const. Cost curve, divide by capacity for unit cost values.

Curve
Unit Cost

{$/gpm}

42
30
23
19
17
15
14
13
12
1

DO NOONIDODD NN NNNOODO O

Manuf.
Unit Cost

($/gpm)

43

19.05

11.885

8.9

EXHIBIT __ (GeH-4)
PAGE__I(%>  oF 264
Y = (3818.44)+(4.108873)X +(2.262538E-04)X"2
High Service Pump Unit Cost Curve
High Service Pumps Unit Costs
50
T 40 }'
8
s 30
8 2 * N
£ 0 e
S '( — . .
o+
0 1,000 2,000 3,000 4,000 5,000

8.7875
7.76
7.05

6.84286

5.9875

6.18
5.56667
5.85714

6.7375

5.78

Capecity (gpm)
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EXHIBIT (G )
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HIGH SERVICE PUMP INFLECTION POINT

Capacity
{gpm) F"(x)

100 0.0006

250 0.0004

500 0.0002

750 65E-056
1000 -4E-06
1250 -2E-05
1500 -1E-05
1750 -1E-06
2000 8E-06
2500 8E-06
3000 -5E-06
3500 -8E-06
4000 1E-05
4500 7E-06

F{x)

0.0006
0.0005
0.0004
0.0003
0.0002
0.0001

-0.0001

High Service Pumps Inflection Point

1000

88—
2000 3000 4000 5000

Capacity (gpm)
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Peerless Pump Comparny
811 North 50th Street
Tampa, FL 33619

EXHIBIT

(GC-)
oF __ 2

PAGE_ |15

Fax Message
Number of pages Including cover: 2

Phone:
Fax:

To: HARTMAN & ASSOCIATES Date: 07107195
Fax Number: 407-8338-3790
From: JIM GOSSETT Copy to:

Subject:

REQUEST FROM JAMEY WALLACE FOR VARIOUS PRICING.

| HAVE ENCLOSED PRICING THAT YOU ASKED FOR, SEE NOTES AS TO

WHAT IS, AND WHAT ISN'T INCLUDED.

LET ME KNOW IF | CAN BE OF FURTHER SERVICE TO YOU.
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_ Pegrless High Sarvice Pumps
List Costs

| Y

Type: Standard Horizonta! Spiit Case

NG S o~
(gpm) __{HP) ®)

' ?125 GPM @ 176'(PE-835) 100 10 §  730.00
,“ 250 2AE-11 25 4,925,60
2 500 3AE-14 40 6,185,00
% 750 SAE-14N . 50 7,350.00
| 1000 SAE-14 75 9,575.00
i 1250 6AE-16G 75 10,800.00
l ! 1500 BAE-16 100 11,650.00
' 1750 GAE-146 125 13,150.00
i nppp SAE-146 125 13,150.00
. 2500 BAE-136 150 16,200.00
% agpp BAE-15 200 17,800.00

3500 SAE-15 200 17,800.00
4000 8AE-17 250 30,700.00
* 5000 10AE-16 300 33,200.00
k. Note: (Any extra costs needed)

L wkw THESE COSTS INCLUDE A NON WITNESSED FACTORY TEST, AND FREIGHT TO JOBSITE, BUT
NO TAXES, ELECTRICAL OR INSTALLATION.

Wi G
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bh BARNEY’S PUMPS INC.

FT. LAUDERDALE « JACKSONVILLE « LAKELAND

BARNEY'S PUMPS INC. PHONE : (813) 6658500
3807 HIGHWAY 98 SOUTH
P.0. BOX 3529 FAX: (813) 686-3858

LAKELAND, FLORIDA 33802

T0: JaMeY WAL ACET
com}mv: HART AR 2“ Assoc. .

FROM:: DAVID THOMPSON

suesecT . LWOSRTHY NG TON HERIZASTAL. SPLT CASE™ vz

S SLECTIONS AT TACHED /

@z@ﬁﬁpﬁ

FAX NUMBER : C‘*O?> K39 3790

COVERPAGE PLUS | PAGES FOR A TOTAL OF __ <A PAGE(S)

t
SIGNED : M W

& 1
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Waorthington High Service Pumps
List Costs

[N

ot ARG

__(gp_)_
100

250
500

fod

<)
S

2 e

Note: (Any extra costs needéd).

B |

Type: Standard Horizontal Split Case

Bgf Head = Tb p5e

nan1MAN ASSOC

Motor
Size

([ B

20
25
“0
50
¢o
5
168

|25

125~
1560
200

250

250
IO

(0o 1-1)

EXHIBIT
pace_ [ oF _2#
télooé
Package
Cgst PORP
4, 300 2,5LRIO
4,600 25LR |73
5,700 HLR 14
¢ 000 YLRIY
8,800 SLRIS
8, £60 SLR|5
9 500 SLRI5
(6,800 CLRIG
(6, 800 (LR
1, 760 CLRIE
15,600 CLRIB
23,200  SLRIBS
23,200 &LRISS
24,600 8LRIBS



EXHIBIT (\('TC H-4]
PAGE_ 1] oF o

APPENDIX J



2
e

s

-d

n -
L‘.&;z i

&

b

et

b

Heini

il

Hydropneumatic Tank

Construction & Unit Costs

EXHIBIT (-0 4 4)
page 110 oF AWM

System Manufacturer Manufacturer
Capacity Estimate Cost Unit Cost
(Gal) ($) ($) ($)

500 6,594 10,880 22
1,000 9,751 16,089 16
2,000 12,786 21,097 11
5,000 19,241 31,748 6

15,000 30,344 50,068 3
20,000 37,241 61,448 3

Notes: (1) Costs of the tank, air volume control compressor, and a control
panel were included in the manufacturers' quotations.
(2) 15% piping, 20% electrical, 20% installation, and 10% sitework

were added to the quoted costs.
(3) Costs are based on June 1995, ENR Index
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Capacity
{Gal)

CURVE EQUATION:

Y = (680.1492)X"*(-0.5484723)

Curve
Unit Cost
($/Gal)

Manuf.
Unit Cost
($/Gal)

({20 1-4)
oF _2H

500
600
700
800
200
1000
1600
2000
2500
3000
3500
4000
4500
5000
6000
7000
8000
9000
10000
11000
12000
13000
14000
15000
16000
17000
18000
19000
20000

23
20
19
17

WWWWWWLEELPERLEAOOOODNNDDO

21.7602

16.08915

10.54845

6.34953

3.33784

3.072383

EXHIBIT
pace_ 1|
HydroTank Unit Cost
25
- 20 1
g
e 15
8 o
£ \
S s \'
1] +
5000 10000 15000 20000

Capacity (Ga!)
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EXHIBIT (A
pace__|0%  oF _9¥

HYDROTANK INFLECTION POINT

Capacity
{gpm) F"(x}

500 6.36E-06
1000 5.02E-06
2000 2.93E-06
5000 1.3E-07
15000 -1.2E-07
20000 1.74E-06

F (x)

-0.000002 d

0.000008
0.000006
0.000004
0.000002

HydroTank Inflection Point

—

5000 10000 15000 20000
Capacity (Gal)
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HAYDRO~ARAIR SYSTEMS, INC.

P.0O. Box 585654
Orlando, Fl1 32858-5654
Phone or Fax (407)-352-1531

1
%Y

z
(e w—

HANN FAX TRANSMISSION Ak kbt

bl

This transmisslon consists of 1 pages including this page, If you do not receive
" all pages please notify this office _Imnediately.

DATE: June 27, 1995

TO: Hartman & Associates, Inc. REF: Hydropneumatic Tank
System Estimate
ATIN: Jamey tkllace

FROM: Ken Miller

Pursuant to your request we are pleased to offer the following for your
consideration and approval. .All systems include the Hydro-Tank, Alr volume control
campressor control panel and all accessories to 'provide an operable system. All
systems are based on & maximun pressure of 100psi, potable water and do not include
installation cost or applicable taxes. We will be happy to provide a&a detailed
proposal on any of the six systems upon request. If we can be of further assistance
please feel free to call me at any time.

CAPACITY GALLONS SYSTEM ESTIMATE
500 $5,387.00
F: 1,000 §9,102.00
: 2,000 $12,972.00
A 5,000 , §21,982.00
15,000 $28,688.00
20,000 $36,462.00

R

Y
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RECORD OF TELEPHONE COMMUNICATION
= I

B)gTE: o/14  time: _9:S0

| ROJECT NAME: _SSU= £Cmanuy oF Scale- pROJECT NO: 25/45 00
oo Black COMPANY: Modasn Taq k<

;ARTY CAL%\J/C
PARTY CONTACTED: _ Some s> Usajioce. COMPANY: __ WAL

}JBJECT Cests For N*fdePnn.unfwhc_ TauKs

1.1 Modesn U\BM“I\% CDMDW Thcorporated,

3 TELEPHONE COMMUNICATION SUMMARY (Including Decisions & Commitments)

t entms  (15% pigiy, 20% elewt. B sl 10% ste)

SO0 Gal ‘bAﬁco + swo'( mo(ws)- 12,570

1000 Gaf F(DAUO + #4o0 S@WW * 1040 (les) = 1710

é—
2000 Ga) 7t G0 +440 } vaves = 1500 (o) = 20,790

rm Rl

) 5000 Gaf = 4‘12,500 + 64000 ( 2 oo (168D =~ 27225
16,000 60t > F27,000 + ‘5900/ = 3ot (1w = 52,800
20,000 6of ¥33,000 + 5o { > 3%o (Fe5) = (2, 700

fad | wiw | iR

ACTION REQUIRED

HARTMAN & ASSOCIATES, INC.

engineers, hydrogeologists, scientists & management consultants
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EXHIBIT
pace_ b
Potable Water Supply Wells
Construction Costs
Manuf. Manuf. Manuf. Manuf.
250' deep 250' deep 500' deep 500' deep
Capacity Const. Cost Unit Cost Const. Cost Unit Cost
{Gpd) ($) ($/Gal) ($) ($/Gal)
144,000 50,794 0.353 95,673 0.664
288,000 61,582 0.214 118,753 0.412
576,000 72,416 0.126 143,026 0.248
720,000 72,494 0.101 144,731 0.201
1,080,000 81,468 0.075 165,253 0.153
1,440,000 84,413 0.059 175,948 0.122
2,160,000 107,648 0.050 219,108 0.101
2,880,000 113,538 0.039 236,174 0.082
3,600,000 143,298 0.040 278,682 0.077
NOTES: (1) Vertical turbine pump, cement grout, black steel well and surface

casing, well screen, and well development costs from
manufacturers' quotes and bid tabulations.

{2) Includes 10% electrical, 15% for well head assembly, and 30% labor costs.

(3) Costs are based on June 1995, ENR Index = 5433.



Y

vid

t

"

b

il

" Z20EN

v

&

CURVE EQUATION:

EXHIBIT

PAGE_ | )
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Y = (1780.326)X"(-0.7180454)

Y = (2064.79)X"(-0.6817897)

250' Deep Water Supply Well Unit Costs

{250' deep)
{500’ deep)
250' 250'
Curve Manuf.
Capacity Cost Cost
{GPD) {$/Gal) ($/Gal)
144000 0.352014923 0.35
200000 0.278047715
288000 0.213997092 0.21
400000 0.168030809
§76000 0.130083221 0.13
600000 0.126335269
720000 0.110832946 0.10
850000 0.098380166
1080000 0.082837572 0.08
1200000 0.076801801
1440000 0.067377621 0.06
1750000 0.058575335
2160000 0.050358659 0.05
2500000 0.045340692
2880000 0.040960238 0.04
3000000 0.039777035
3600000 0.034896083 0.04
500' 500'
Curve Manuf.
Capacity Cost Cost
{GPD) ($/Gal) ($/Gal)
144000 0.62799686 0.66
200000 0.501982108
288000 0.39148788 0.41
400000 0.31293136
576000 0.244050202 0.25
600000 0.237351445
720000 0.20960755 0.20
850000 0.187179868
1080000 0.158982644 0.15
1200000 0.147962864
1440000 0.130667557 0.12
1750000 0.114402852
2160000 0.099108423 0.10
2500000 0.089706991
2880000 0.081457039 0.08
3000000 0.079221184
3600000 0.069961059 0.08

5 04
.
9 03
2
s 0.2
8 o
oo
§ OT + + +
0 1000000 2000000 3000000 4000000
Capacity (Gpd)
500' Deep Water Supply Well Unit Cost
07 -
i 0.6 - !
© 05 -\ :
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Potable Water Wells (250° deep)

Capacity
{gpd) F"(x)
144000 1.9547E-12
288000 1.50714E-12
576000 8.13596E-13
720000 5.56933E-13
1080000 1.35295E-13
1440000 -3.8732E-14
2160000 2.25217E-14
2880000 *7.36539E-14
3600000 -5.5238E-13

Potable Water Wells (500" deep)

|... ! l ! ii..
.

Capacity
(gpd) F"{x)
144000 3.52E-12
288000 2.72E-12
576000 1.49E-12
720000 1.03E-12
1080000 2.73E-13
1440000 -5.2E-14
2160000 3.11E-14
2880000 1.29E-13
3600000 -9.1E-13

EXHIBIT (50 H-d)
AN
pace 1§ oF 2%

WATER SUPPLY WELL INFLECTION POINTS (250’ & 500°)

250° Deep Supply Well Inflection Point

2612
= e { N\"‘\-‘¥
& 0 : - - -
B2 500000 1E+06 26+06 2E+06 3E+06 3e+06 aE+T5 4E+06
Capacity (Gpd)
} ' 500" Deep Supply Well Inflection Point
|
1
i
i 4E-12 I
]‘ = 2812 \
! 1 0 t " Py o —a ; "
2612 500000 16406 26+06 ZE+06 3E+06 3E+06 4ET06 4E+06

Capacity (Gpd)

**** The y-axis values are the same as those listed in the table; however, they are too small to
show up on this graph. Just click on the graph to see a larger version with the values.
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Capacity
(Gpd)

144,000
288,000
576,000
720,000
1,080,000
1,440,000
2,160,000
2,880,000
3,600,000

144,000
288,000
576,000
720,000
1,080,000
1,440,000
2,160,000
2,880,000
3,600,000

Design
Cost

32,770
39,730
46,720
46,770
52,560
54,460
69,450
73,250
92,450

61,660
76,615
92,275
93,375
106,615
113,515
141,360
152,370
179,730

(15%)
Well Head

4,916
5,960
7,008
7,016
7,884
8,169
10,418
10,988
13,868

9,249
11,492
13,841
14,006
15,992
17,027
21,204
22,856
26,960

(30%)
Labor

9,831
11,919
14,016
14,031
15,768
16,338
20,835
21,975
27,735

18,498
22,985
27,583
28,013
31,985
34,055
42,408
45,711
53,919

(10%)
Electrical

3,277
3,973
4,672
4,677
5,256
5,446
6.945
7,325
9,245

6,166
7,662
9,228
9,338
10,662
11,352
14,136
15,237
17,973

T

EXHIBIT ({0 -L{)
L
pAGE_ I oF
% K
Unit Cost \
Total ($/Gal)
$50,794 0.35
$61,582 0.21
$72,416 0.13
$72,494 0.10
$81,468 0.08
$84,413 0.06
$107,648 0.05
$113,538 0.04
$143,298 0.04
$95,573 0.66
$118,753 0.41
$143,026 0.25
$144,731 0.20
$165,253 0.15
$175,948 0.12
$219,108 0.10
$236,174 0.08
$278,582 0.08
_
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FLANAGAN-METCALF & ASSOCIATES, INC.

WATER AND WASTEWATER EQUIPMENT
6708 BENJAMIN RD. SUITE 300 TAMFA, FL 33634
PHONE (813) 834 . 2663 FAX (813) 834 - 1898

FAX MESSAGE 10:
M_JMEL:MW momi___Hue Brormll
COMPANY: fagrnan ¥ Assoc DATE: g&#pg

~ FAXNOa $o7 329 3790 TOTAL NUMBER OF PAGES: __ &
b
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PAGE__I5Y

%" | HARTMAN & ASSOCIATES, INC. Joorsr— -~
T eugineers, bydrogeologlan, surveyors & masageent woariltnn  [ERESIST
é Pestocsy - Floway
q"‘”““‘“ " Verkeal Twdbe Rump Costn
Flow Heado Mobor Covtr Gwmw Abxx
3 CoPrd (P iy _® rea 10 1wy,
: 106 120 /5 ., #/000 7457
§ 200 130 25 /2,500 =47
1 400 130 o /4, 200 60Z
' sto 30 'S0 1,700 602
1 750 \ap 75 /8,709 ' 78]
P loto 130 Q0. 20, 609 781
1 ISt 130 /S0 29,500 1025
i 2000 130 200 33,30 /025
§ 2.5t0 12> 250 46,000 /395
100 250 25 # 14, 200 487
: 200 250 50 /7,303 S43g
’ 400 25D /)00 - 20,220 650
S0 250 /00 2/, 300 650
o 250 /50 28,900 235
o = 200 35, 70Q 833
:, IS0 250 300 41,600 /007
= 2000 aso 4 00 57,080 /)54
3 ASo 25D 500 6f,000

NoT=Ss (pny Exirm Coats povidad or nessed),
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Peerless Pump Company

811 50th Strest No. - Tampa, FL 33819
Tampa Sales Olfice

Phono (B13) 247-1521 « Fax (813) 247-4342

o

foman

HARTMAN & ASSOCIATES, INC.
201 BAST PINE STREET-SUITE 1000
ORLANDO, FL. 32801

ATTEN: JAMEY WAIIACE
RE: PRICING ON VERTICAL TURBINE PUMPS:

GFM . TDH HP. REQ. $
‘ 100 . 130 2.50 7.225.00
3 200 130 10 8,500.00
} 400 130 " 20 9,400.00
500 " 130 25 9,100.00
i 750 : 130 40 11,000.00
) 1000 : 130 40 11,000.00
i 1500 130 75 14,000.00
i 2000 130 100 17,000.00
| 2500 130 100 21,500.00
% JAMEY, 1 HAVE INCLUDED FREIGHT TO JOBSITE, BUT NO ELECTRICAL, OR
INSTALLATION, OR FITTINGS OTHER THAN THE PUMP ARE INCLUDED.
SINCERELY,
; J
i GOSSETT
- SALES ENGINEER
~ PEERLESS PUMP CO.
¥

BN 72
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374  Small ér System Treatment Costs

'VATER WELLS
Introduction

¥ater wells are drilled by the cable tool, hydraulfc rotiry or reverse
rotary methods, vith hydravlic rotary currently the most common method. Cone
struction of these types of water wells 1s covered dy “Amerfcan Witer Sorts
Assocfation Stindard for Deep ¥ells, AWNA AlC0-66° and by "Manual of Vater
Va1l Construction Practices, EPA-570/9-75-001.°V,2

Construction of watar wells by the hydravlic rotiry method takes place (a
+the following sequence:

1. Install protactive casing and grout {n place for sanitary seal.

2. 0rfll 15.2 t0 30,5 cm (6§ to 12 1n) diameter pilot hole. .
3 shct:}c Tog pilot hole to help determine location of water bearfng
ormations.

¢, Rees hole to required diametar and depth.

§. lnstall blank and perforited casing oF well screen.

§., Place gravel peck ind grout sesls.

7. Oevelop well by pumping and bafling.

8. c‘:onguﬁ dpuaping test to verify capacity before permanent pump I3
astilled.

9. Install puzp and construct enclosure.

Conceptual design criteria for wells are shown in Table 154 and a1 cross-
section for 1 typical well is shown fn Figure 146,

TABLE 154. CONCEPTUAL DESIGNS FOR WATER WELLS

Casing Puzp Hotor
¥ell Capacity, 0f ameter, ¥ell Oepth, S{ze, Enclosure,

qal/day qai?mn in ft hp sq It

144,000 100 8 250 10 L]
500 20

432,000 00 10 250 25 80
500 50

720,000 $00 12 250 40 80
500 78

*1,008,00C 100 16 250 50 100
500 100

Notes: @ Naxioua punping depth 50-100 ft less than well depth.
Enclosure has a 10 ft hefght.

L —
gonstruction Costs

. Construction costs were developed for water well construction by thy
hydraylic rotary method, as outlined in the previcus section. The protective
cising and grout was fnstalled to 3 depth of 7.62 m (25 ft). Casing is bdlan:

——

”
~Oata 375

s,
ng steel, with gravel packing and grout sed
ghebe::\i\gis devzloped by ba“h;g :.hnd p&m::n:“m;tdr;m‘;\e
s then
O se. s often requires pumping

ind perforated coppe
b constguct'(f:. d fine sand. The
dritling oud, s an .

t;e vugr ha's sufficient clarity for potable use. ™
for up to 60 hours.

The permanent pump {s the ofl lubricated, de p-well turbine type and the

hat reduced
s 220/440 volt, A submersible type pump at somew
:l::t:i&]?t:: usscd ir{ some cases, particularly for shallow, ma\]\ ;a::c::);
vells. Pump motor sizes and casing diameter used {n the cost developme

shown in Table 154,

does not
1 cost includes 211 work required at the well but
1nclumep:lﬁ§l{:|? service to the sfte. Costs include & valve and u‘s;::'::h;g
flow meter on the discharge, but no other piping or equipment. An enc
provided over the motor, totalizing meter, and valve.
d {n Figure
constructfon costs are sumarized {n Table 185 and presen;,e/d PAR T
of producing 545, 1,635, 2,725, and 3,818 ,000,
}:‘;%.585,“1‘:%‘.083"‘3\‘4‘ 70087000 qud) froa’wells 76.2 and 152.4 » (250 and 500
ft) deep.

Operation l'nd Haintenance Requirements and Costs

v ‘motor
{ty requirements are based on continuous cperatfon of the-motor,
it ;E;g:m: ?;ad 15.26 m (50 ft) less than the well depth. ﬂonen:r? a::
fncluded for the housing, as it was assumed that heating and vutnat :o ire
unnecessary, and that Tighting requirements ire oinimal. Many wo :vm o
operate continuously and {n thess cases the energy )equirements o
reduced according to the ictusl load factor. Hatertal requirements :r:n s
on necessary lubricants and other routine: pafntenance tems and serd-v cn %‘ny
pemp and motor once in five years. Labor requirements are base o‘ MYy
visits for inspection and routine maintenance. Labor and materis) ;-eq'la ;:d o
remove and service the pump and motor once svery five years are f{nclu

the average annual valuss.

Operation and maintenance requirements and costs ere summarized 1A Table

156 and presented in Figures 148 and 149.

References

' American
1. *AWWA Standard for Deep Wells,” AWWA Al00-66, January 23, 1966,
Water Works Association, 2 Plr’k Avenue, New York, M. Y. 10016

* - =75~ .S
. f Water Well Constructfon Practices,® tPA-570/9-75-001, v
? :::?:'-::m?\m Protection Agency, Office of Vater Supply, \lashlnqton: 0.C.
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3 88888 gegg TABLE-156. OPERATION AND MAIHTENANCE SUKHARY FOR WATER WELLS
' B ARTS AANGRE ——ee e
9| N8SY¥I 22Ew A well Maintanance Total
w <, '~ < Cipacity, kwh/yr Haterial, Labor, Cost,
-w/ C} wmwm\m. 8 8 9pd u s/yr hr/yr s/yr
ORI SCIIN O 3k & vell Depth ~ZT Ty . :
~ - pa] :
- > .u/ - MJ A 144,000 .- 44,100 44,100 1,300 450 9,300
888 o 432,000 - 132,000 132,000 1,800 500 16,600
- 88888 g8g8 3 720,000 T 2200200 220,200 2,300 350 23,800
4] Norge sexul < 1,008,000 - 308,300 308,300 2,700 600 30,900
-t 1 =1
s Sl T - o Vell Oepth - 500 ft
W
3l 2REF 8 8 144,000 - 99,700 99,100 1,800 500 14,300
m 1 ...mmmz .m 1 W\ 432,000 - 297,300 297,300 2,500 550« 29,400
ell s NENge DNgNe 720,000 - 495,600 495,600 2,800 600 44,100
ot | =] el O - - 1,008,000 .- 693,700 693,700 3,300 1 650 $9,000
3 88888 88838 3 -
m = - e .m. m.“ L3 ! Notes: 1. Total cost is based on $0.07/kxwh of electrical energy and $11.00/
= N - ' © hour of labor.
w \“7 (™ 2. -.E.__...n& heards sre 200 ft for the 250 ft deep well, and 450 1t for
> the 500 ft deep well.
E m.mmmm m 3, Pumping s continuous, 24 hours/day, 365 days/yesr.
= Suman Skl al b YN I — S iass
2 D9TET S0 | I8 » X
3 '\Av M
3 N 2
2l ¢ 88838 2328 = m = & .~ O ¢ .w
3| < CaNge ooleols "< 3 & & 3\
. K - %' - pt - N~ OI M W
a : (3 %)
2l 8 |
gl = s 88888 3388 AR <Q
g AT
- <5 = Al/ N ~ ™M
v ® "% 3 <
sk
33 € ~
s% K]
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Figure 146.

Typlcal water well,

S s TR0~ R = R
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)
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7. ® Construction cost for water wells..
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EXHIBIT
PAGE__19| _oF _9¢
Lime Softening WTP
Construction & Unit Costs
Treatment Const. June 1995 Current Current
Capacity Cost ENR ENR Cons. Cost  Unit Cost
(Mgd) ($) Index Index ($) ($/Gal)
1 2,000,000 3,150 5,433 3,449,524 3.45
2 3,225,000 3,150 5,433 5,562,357 2.78
5 5,500,000 3,150 5,433 9,486,190 1.90
7 7,000,000 3,150 5,433 12,073,333 1.72
10 8,000,000 3,150 5,433 13,798,095 1.38
NOTES: (1) Values obtained using EPA cost curves.

(2) Costs include raw water influent pumping, chemical addition, rapid mix/

flocculation, sedimentation, filtration, disinfection, finished water.
storage, finished water pumping, and sludge disposal.
(3) Costs are based on June 1995, ENR Index = 5433.



foon o
Winetise

.-:33

o

i

[E

btk

ml‘l"f‘ i

vy

b

I8 l;mini

EXHIBIT (et )
PAGE__[92. _ oF _234

GRAPH #4

Lime Softening & Packaged Conventional Treatment
20,000,000

dollars)

E)

Tl i il

10,000,000

LW e

5,000,000
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Capital Cost

2,000,000

1,000,000

500,000
0.1 0.2 0.5 1 2 5 10 20 50 100

L. S. (Ha_r?_c_i.yn\.(\/hitman) P. C. (Ha_nq_y_Whitman)

Note: Source B, Figure 2-2, pp. 11-12.
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~ — = Lime Softening — — -

1]
2 GRAPH #3 )
ot Hydrated Lime Chemical Feed (Fig. 23)
o4 Treatment Const. June 1995 Current
. 3 Capacity Cost ENR ENR Current Handy Handy Current
. (Mgd) ($) Index index Cost ($) Whitman Whitman Cost ()
200 mg/!
i
0.3 24,000 2494 5433 52,282 158 319 48,456
0.5 24,000 2494 5433 52,282 158 319 48,456
g 0.7 25,000 2494 5433 54,461 158 319 50,475
; 1.0 29,000 2494 5433 63,174 158 319 58,551
13 35,000 2494 5433 76,245 158 319 70,665
1;: 100mgfi
. 0.3 15,000 2494 5433 32,676 158 319 30,285
B 0.5 15,000 2494 5433 32,676 158 319 30,285
i 0.7 16,000 2494 5433 34,855 158 319 32,304
1.0 22,000 2494 5433 47,925 158 319 44,418
3 13 24,000 2494 5433 52,282 158 319 48,456
: 50 mgh
§ 0.3 15,000 2494 "' 5433 32,676 158 319 30,285
® 0.5 15,000 2494 5433 32,676 158 319 30,285
0.7 15,000 2494 5433 32,676 158 319 30,285
1.0 15,000 2494 5433 32,676 158 319 30,285
1 1.3 15,000 2494 5433 32,676 158 319 30,285
! ) - GRAPH #4
Lime Softening & Packaged Conventional (Fig. 2—2)
Treatment Const. June 1995 Current
i Capacity Cost ENR ENR Current Handy Handy Current
(Mgd) ($) Index Index Cost ($) Whitman Whitman Cost ($)

0.1 0 3150 5433 0 205 319 0
0.5 0 3150 5433 0 205 319 0
1.0 2,000,000 3150 5433 3,449,524 205 319 3,112,195
5.0 5,500,000 3150 5433 9,486,190 205 319 8,558,537
10.0 8,000,000 3150 5433 13,798,095 205 319 12,448,780
.
i - — — Packaged Conventional Plant — — —
- 0.1 300,000 3150 5433 517,429 205 319 466,829
- 0.5 800,000 3150 5433 1,379,810 205 319 1,244,878
1.0 1,100,000 3150 5433 1,897,238 205 319 1,711,707
5.0 0 3150 5433 0 205 319 0
10.0 0 3150 5433 0 205 319 0
h ~
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discharge 10 2 municipal sewer or hauled 10 a landfill
for disposal. Clarificd water then flows to the filter
unit.

The filters consist of one or more steel or concrete
vessels containing granular materials such as graded
sands, anthracite, and garnet. Solids are strained
from the water as it passes through the filters, When
the pressure drop through the filters becomes great
enough due to accumulated solids, a backwash
stream of filtered water passes through the units in
reverse flow to clean the solids from the filter bed. The
spent backwash stream is sent to a sewer,
Backwashing is intermittent; the backwash cycle
depends on the character and concentration of solids
in the water, as well as on filter design parameters

such as application rate and filter medium particle
. size.

Filtered water is disinfected with chlorine and stored.
From storage it is pumped to the water supply
distribution system.

Direct Filtration (2,4,5)

A direct filtration plant is essentially the same as the
conventional filtration plant shown in Figure 2-1
except the sedimentation step is deleted.

Direct filtration is applicable to any drinking water
supply where suspended solids levels are sufficiently
low to result in a reasonable backwash cycle on the
filter units. Unlike conventional filtration plants, there
is an upper limit to the influent suspended solids
concentration that can be tolerated. This upper limit
must be determined by testing. Above such a level,
ctonventional treatment procedures or sedimentation
prior to filtration are required.

Lime Softening (2,4.5)

The major features of a lime softening plant are also
essentially the same as those for a conventional
filtration plant, except that lime is substituted for
other chemicals and a recarbonation step is added
after sedimentation. A lime softening plant is typically
used to treat raw water with a higher concentration of
dissolved minerals, such as calcium and magnesium,
than can be treated in a conventional or direct
filtration plant. In the context of the Safe Drinking
Water Act, a lime softening plant can also be expected
to achieve a greater removal of toxic mineral
substances. For example, a lime softening plant
operating in a pH range of 8.5 to 11 can reduce
cadmium concentrations from 0.5 mg/1t00.01 mg/I.
To achieve the same cadmium concentration in the
treated effluent, a conventional filtration plant using
alum or iron salts can only accommoda*e a cadmium
concentration up to 0.1 mg/1 of cadmium in the raw
water (2). The choice of overall treatment process

- therefore depends on individual raw water character-

istics.

R BT o . s e« e e e ee | - e

EE

Lime can be added directly to the influent raw water
3s a solid, or as a pre-mixed wate, slurry. If a slurry is
used, the solid lime is usually purchased and the
slurry prepared on-site. Details of lime feed systems
are described elsewhere (6, 7.

Recarbonation is the addiiion of gaseous carbon
dioxide {CO.) to the lime-treated water 1o neutralize
excess alkalinity resulting from lime addition.
Gaseous CO, may be obtained from liquid CO, stored
onsite, submerged burners, or stack 9as compressed
through a sparger system. The choice of carbonation
method depends on site specific considerations.

" 2.1.2 Design Basis and Costs (2.4.5)

The design basis in this report for conventional
filtration plaqt costs includes the following major
process modules and design parameters:

® Raw water pumping.

©® Chemical addition.

® Rapid mix/Flocculation.

® Sedimentation,

® Filtration.

® Disinfection.

® Finished water storage.

® Finished water pumping.
® Sludge disposal.

As stated inthe process descriptions, there is no sedi-
mentation step in direct filtration. The filtration
directly follows. the rapid mix aird flocculation step.
The chemical feed System consists of chemical
storage and metering pump facilities. The rapid mix
tank and flocculation vessel is one vessel partitioned
into separate sections. Filtration units are gravity flow
steel or concrete vessels. The clear well is a concrete

- Storage basin. System design parameters depend on

raw water, quality and the finished water quality
required.

The major process modules for the lime softening
plant are very similar to those for conventional
filtration, except for modifications to the chemical
feed system and addition of recarbonation equipment.
Recarbonation basins are reinforced concrete, and
submerged natural gas burners are used for the CO.
source in the system considered here based on the
configuration and costs in Reference 2.

The plant cases represented here include chlorine
disinfection, the usual procedure in conventional
plants. Alternative disinfectants such as chlorine
dioxide, ozone, or ammonia added with chlorine can
also be used. The disinfection systems for each of
these alternatives are discussed in Section 2.2

Total capital investment for conventional filtration,
direct filtration, and lime softening is presented in
Figure 2-2. Net annual operating expenses are shown

in Figure 2-3. Figure 2-4 shows corresponding unit
annualized costs.

11
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Figure 2.2. "Filtration plants for drinking water treatment

- Total capital investment (March, 1980 dollars).
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Lime Softening Plant
Packaged Conventional Plant
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Figure 2-3, Filtration plants for drinking water treatment

- Net annual operating expenses {March, 1980
dollars).
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Also provided in the figures are costs for packaged
conventional filtration plants which can be used for
small treatment systems (5). These plants would have
the same unit processes as their larger field-
constructed counterparts but would be primarily

shop fabricated and brought to the field for final
installation.

2.1.3 Major Variables Affecting Costs

For any of the filtration plants discussed here, the
large number of process steps and associated
variables result in many possible combinations of
equipment sizes and specifications. These factors
largely depend on site specificrequirements with raw
water quality the primary variable. A complete
analysis of the cost impacts of changes in design is
beyond the scope of this report. However, examination
of the cost profile for capital investment reveals that
the greatest portion of the investment is in the filter
portion of the plant. Therefore, changes in design
requirements for the filters have a very large impact
on total plant capital costs. For lime softening plants
lime dosage is an important variable. Also, as can be
seen from the figures, costs for shop fabricated
packaged plants are less than for field constructed
plants of similar size. Operating expenses, specifically
electricity costs for pumping, are affected by
frequency of backwashing in'the filiration unit which
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Reverse Osmosis WTP

Construction & Unit Costs

Graph #1 Graph #8  Graph #11 Graph #4 Overall Overall
Treatment Const. Const. Const. Const. Const. Unit
Capacity Cost Cost Cost Cost Cost Cost
(Mgd) ($) ($) ($) &) ($) ($/Gal)
0.003 51,333 25,731 38,532 12.844
0.005 58,667 29,961 44,314 8.863
0.01 73,333 44,061 58,697 5.870
0.03 105,111 91,647 98,379 3.279
0.05 140,963 . 139,232 140,098 2.802
0.07 174,167 182,235 178,201 2.546
0.10 282,658 220,000 246,740 249,799 2.498
0.20 423,987 366,667 396,547 -395,734 1.979
0.50 1,059,968 794,444 793,094 882,502 1.765
1.00 1,588,889 1,382,105 .1,339,448 1,436,814 1.437
2.00 2,303,509 2,303,509 1.152
5.00 4,961,404 4,961,404 0.992
10.00 9,568,42 1‘ 9,568,421 0.957

NOTES: (1) Values obtained using EPA cost curves.

(2) Costs include housing, structural steel, tanks, piping, valves, pumps, revese
osmosis membrane elements and pressure vessels, flow meters, cartridge
filters, acid and polyphosphate equipment, and cleaning equipment.

(3) The EPA cost curves have also added costs for contingencies, sitework,
engineering & administration, and electrical.

(4) Costs are based on June 1995, ENR Index = 5433.
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GRAPH #1

Reverse Osmosis

10,000,000 ¢

5,000,000 |

3,000,000
2,000,000
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Capital Cost ($)

500,000 |

300,000

200,000 R R ] -+ 1 | R
0.05 0.1 0.2 0.5 1 2

Treatment Capacity (mgd)

ENR Index Handy-Whitman

Note: Source A, Figure 19, page VI-11.
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GRAPH #1
Reverse Osmosis (Fig. 19)
Treatment Const. June 1995 Current
Capacity Cost ENR ENR Current Handy Handy Current
(Mgd) (%) Index Index Cost ($) Whitman Whitman Cost ($)
0.07 125,000 2494 5433 272,304 158 319 252,373
0.1 140,000 2494 5433 304,980 158 319 282,658
0.3 280,000 2494 5433 609,960 158 319 565,316
0.5 525,000 2494 5433 1,143,675 158 319 1,059,958
1.0 1,500,000 2494 5433 3,267,642 158 319 3,028,481
1.5 3,250,000 2494 5433 7,079,892 158 319 6,561,709
GRAPH #2
Reverse Osmosis Enclosure (Fig. 20)
Treatment Const. June 1995 Current )
Capacity Cost ENR ENR Current Handy Handy Current
(Mgd) (%) Index Index Cost ($) Whitman Whitman Cost ($)
0.07 7,000 2494 5433 15,249 168 319 14,133
0.1 8,000 2494 5433 17,427 158 319 16,152
0.3 19,000 2494 5433 41,390 168 319 38,361
0.5 29,000 2494 5433 63,174 158 319 58,551
0.7 40,000 2494 5433 87,137 158 319 80,759
1.0 58,000 2494 5433 126,349 168 319 117,101
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A. CAPITAL COSTS

Cost curves were developed for treatment processes judged applicable to
small water treatment systems. These curves relate capital costs to quantities of
water treated and to population served. Estimates of complete water treatment
plants or additions to existing plants may be developed on the basis of these
relationships.

Yard piping, fencing (where applicable), and sitework have been included in
the curve for each unit process. When adding unit process costs together some
of these items may overlap; this may cause the total cost to exceed actual plant
costs by 10 to 25 per cent.

Cost data, developed specifically for this report, are based on information
from various manufacturers and on the experence and judgment of the
investigators. Preliminary designs and engineering cost estimates were developed

for each unit process at various low rates. Estimates of construction costs are

representative of average price levels as of January, 1977. The Engmeenng News

. Record Building Cost Index of that date had a value of 1489.

Included in the capital costs are necessary construction costs, a
contingency amount and engineering, legal and administration fees. A cost for
fencing is provided for mechanical aeration, diffused aeration, rapid mix,

flocculation, sedimentation, ozone contact chamber and waste disposal’

(lagoons). For each of the other treatment methods an enclosure is
recommended and separate cost curves are provided.

Capital costs for unit proceses, package plants and enclosures are
developed as follows:

(1) Construction cost —included are necessary costs for equipment,

materials, installation, freight and start-up.
(2) Sitework — estimated as 10 per cent of the construction cost.

(3} Electrical — estimated as 20 per cent of the construction cost.

VI-3
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m. Electrodialysis. The electrodialysis capital cost curve was developed
for a complete multiple-stage electrodialysis system. Costs were obtained for
standard units as rated by the manufacturer for operation with a raw water
TDS concentration of 1500 to 4000 mg/l. For these electrodialysis units,
predicted per cent water recovery ranges from 65 to 85 and predicted per cent

TDS removal ranges from 82 to 96. Local water quality may change the rated
capacity of these units.

Electrodialysis capital costs include costs for the following equipment and
materials: -skid-mounted reverse polarity electrodialysis unit with membrane
stacks, rectifiers, low pressure feed pump, brine recirculation pump, chemical
clearing equipment, cartridge filters, necessary valves, piping and automatic
controls. Refer to Figure 17 for the electrodialysis wpxtal cost curve. The
enclosure capital cost curve for electrod:alysls is shown on Flgure 18.

n. Reverse Osmosis. The reverse osmosis capital cost curve was
developed for a complete reverse osmosis treatment system. Costs obtained
were for standard units as rated by the manufacturer for operation with a feed
of 1500 mg/l NaCl at 400 psi, 25°C (77°F), and 75 per cent conversion. Local
water quality may change the rated capacity of these units.

Capital costs for reverse osmosis include costs for the following equipment
and materials: skid-mounted, membrane-type reverse osmosis unit with hollow
fine fiber membranes, high pressure pumps, cartridge filters, acid and
polyphosphate feeding equipment, necessary valves, piping and automatic
controls. Refer to Figure 19 for the reverse osmosis capital cost curve.

Presented on Figure 20 is a capital cost curve for an enclosure for this unit
process.

o. Chemical Feed. Capital costs have been determined for the following
chemical feed systems:

(1) powdered activated carbon.
(2) coagulants.

(3) hydrated lime.

VI-11
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Graph #8
Reverse Osmosis
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Note: Source C, Figure 37, pp. 111-121.
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GRAPH #7
Package Lime Softening Plants (Fig. 12)
Treatment Const. June 1995 Current
Capacity Cost ENR ENR Current Handy Handy Current
(gpd) ($) Index Index Cost ($) Whitman Whitman Cost ($)
20,000 86,000 4110 5433 113,683 261 319 105,111
40,000 95,000 4110 5433 125,580 261 319 116,111
70,000 100,000 4110 5433 132,180 261 319 122,222
100,000 115,000 4110 5433 152,018 261 319 140,556
200,000 140,000 4110 5433 185,066 261 319 171,111
500,000 190,000 4110 5433 251,161 261 319 232,222
1,000,000 290,000 4110 5433 383,350 261 319 354,444
GRAPH #8
Reverse Osmosis (Fig. 37)
Treatment Const. June 1995 Current
Capacity Cost ENR ENR Current Handy Handy Current
(gpd) (%) Index Index Cost ($) Whitman Whitman Cost ($)
3,000 42,000 4110 5433 55,520 261 319 51,333
5,000 48,000 4110 5433 63,451 261 319 58,667
10,000 60,000 4110 5433 79,314 261 319 73,333
30,000 86,000 4110 5433 113,683 261 319 105,111
60,000 130,000 4110 5433 171,847 261 319 158,889
100,000 180,000 4110 5433 237,942 261 319 220,000
200,000 300,000 4110 5433 396,569 261 319 366,667
500,000 650,000 4110 5433 859,234 261 319 794,444
1,000,000 1,300,000 4110 5433 1,718,467 261 319 1,588,889
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0,000
REVERSE OSMOSIS

] Introduction
TOTAL O&M COSTT i E—
T Reverse osmosis utilizes semi-permeable membranes to remove a high per-

s:;:::o : centa?e of almost all inorganic fens, turbidity, bacteria, and viruses. Host
P | : organic matter is also removed, with the exception of many halogenated and

b UNCOVERED Tow-molecular-weight cmpoqnds.
FILTERS There are differences between different membrane types in thefr ability

10,000 L1
f —=> to handle variations in pH, turbidity, and chlorine. The cellulose acetate
H membranes generally require the feedwater pH to be between $ and 6 to minimize
4
3
2

bl hydrolysis of the membrane., Polyamide type membrianes are damaged by exposure
to chlorine. The two most commonly used membrane configurations are hollow
fine fiber and spiral wound, The spiral wound element has a higher tolerance
: LABOR for suspended solids and {s less susceptible to foullng than the hollow fine
4 YN fiber element,
cov
/ uzcgsggez"& The efficiency of the membrine elements in reverse osmosis systems may be
T FILTERS fmpaired by scaling (because of siightly soluble or insoluble compounds) or by
>~ fouling (because of the deposition of colloidal or suspended materfals).
Because of the possibility of scaling and/or fouling, a very important consic-
v eraticn -{n the design of reverse osmosis systems {s the provisfon of idequate
. pretreatment to protect the membrane from excessive scaling and fouling and to
— avold frequent cleaning requirements. In the development of cost data for
reverse osmosis, 2dequate pretreatment was assumed to precede the reverse
osmosis process, but costs for pretreatment facilities such as chemical clari-

0 U_ fication and filtration are not included. [

Brine disposal can also be a major cost consideration. Potential disposal
methods include sewer discharge, evaporation ponds, ocean disposal and well
injection, Brine disposal facilities and costs are aot fincluded In the reverse

osmosis systems presented in this section. A separate section i3 included In
this report for brine disposal.

FIELD QATA LEGEXO Advances in peubrane technology have led to the development of membranes

which are capable of cperating at low pressures, about 14,06 kg/cm® (200 psit),

e A ® LABOR - PORT HENRY in contrast to high pressure membranes which operate at 28.12 kg/cm® (400 pst)

100 oo 7 3 45 ereef T 3 4356710 or sore, Advantageously, low pressure membranes result in 3 substuntial sav-

10,000 100,000 ings in process electrical energy, There may be disadviantages to the use.of

TOTAL FILYER AREA - sq (1 low pressure membranes however, Disadvantages relative to high pressure mem-

l branes include lower parcentage removal of many contaminants!, lower allowable

T T vy S feed water TOS or lower percent water recovery, and membrane technology which
s sti1) developing, |

r’g‘?ru FILTER AREA - m3°
. - m

. '_ In the following discussion, low pressure refers to systems operated it
14,06 kg/cm* (200 psi) and high pressure to systems operated at 28.12 kg/cm?

(400 psi).

000

LABOR - hesye

TOTAL O&U COSY - g/y¢
N U s wagada

U e
|

»

Flgure 35, Operation and malntenance requirements for
covered and uncovered slow sand filters -
labor and total O&M cost.
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112 Small\__ - System Treatment Costs

Impact of. Raw Water Quality on Treatment Cost

Pntrut:n:ent Cost=~
Pretreatoent chenfcals customarily utflized are sodium hexametaphosphate

ind sulfuric acid, with quantities required befng highly varfable, depending
upon riv water quality. Another f{mportant parameter {s silica, which nay
necessitate pretreataent for {ts removal., Costs for pretreatment chemicals
ind for sflica pretrestaent are not included {n the following cost data,

Reverse osmosi{s units may be used for TDS removal, 2s well as the removal
of individual contaminants addressed in the Interim Primary Orinking Water
Regulations. The following paragraphs discuss the impact of raw water T0S, as
vc% is {ndividual contaninants in the raw water, upon treatment cost.

Total Ofssolved Solfds--
Feed' water concentrations above 5,000 mg/L can lead to excessively high

brine concentrations (>20,000 og/L), which will generally result fn a decrease
in product water quality. To prevent this brine concentration bufldup, 1t s
necessary; to lower the percentage of product water recovery., Lower product
water recovery does not require a major change in the reverse osmos{s unit,
but does necessitate owmping Targer quantities of feed water to the reverse
osmosis unit. A revisfon in piping between the pressure vessels may also be
required to change vessels to parallel operation, rather than operating some
fn series. This fncreases capftal cost only slightly, due to the need for
larger feed witar pumps, but cin create & large increase in electrical con=
sumption and pretreatoent chemicals, due to the larger quantity of water

pissed through the reverse osmosis units, A sfn’u pass unft will normally

have 2 rejection of over 853 of feed water TOS. If 2 higher salt rejection {3
required, & high rejection memdrane can be used, or the system can dbe operated
it lower water recovery.

Ind{vidual Contaminants--

Little work hes been conducted to determine the fmpact of varying feed
concentrations of {ndfvidual contaminants upon their percantage removal.or the
€03t of resoval. A recent publfcation by Huxstep! on work at Charlotte Harbor,
Florida, {ndfcated that arsenic {11}, arsenic (Y), fluoride, and nitrate
percentage rejections were 21l {ndependent of the feed concentrations, These
contaminants were each added by spiking a natural groundwater of known concan-
tration. High pressure membrines removed significantly higher percentages of
these four components than did low pressure meabranes.

Construction Costs

Construction cost data was developed for sfngle stage {only one pass
through the memdrane) treatment systems which are capable of treating T0S
concantrations up to adeut 2,000 mg/L for low pressure membranes and 10,000
og/L for high pressure membranes. An operating pressure of 14.06 kg/cm?
(200 psi) was utilized for low pressure membranes, and 28.12 kg/cm® (400 psi)
for high pressure cmembranes. Construction costs are comparable for high and
low pressure systems.
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ature of the feedwater was assumed to be butween 18.

29.4'2h ?65‘}"‘::: ats'r). and the pH of the feedwater was assumed to ::e acﬂu:::c

using acid {njection to about 5.5 to 6.0 before the reverse asmos ; proc bu;.

The acid infection will prolong the 1ife of a cellulose acetate mem‘ran‘e'; o

the primary function {s tb prevent caleiun carbonate scale fo:mtiond o

systen, A degasifier following reverse osmosis will remove disso vemdgﬂ”

such as carbon dfoxide and hydrogen sulfide from the product water, ]
reduce neutrali{zation requirements.

At TOS concentrations up to 5,000 mg/L, the assumed water recoverfes for
different flow ranges are as follows:

Feed Water .
Flow Range Water Recovery (%)
2,500 - 10,000 gpd 40
10,000 - 50,000 gpd 50
§0,000 - 100,000 gpd . 65
109,000 gpd - 1.0 mgd 175

. be

ntrations above 5,000 mg/L, the giercent recovery should
decre::edcoln:eorder to maintain a brine concentratfon Yess than 20,000 :g/\r.‘;
which 1s necessary to 1imit osmotic pressure on the brine side of the mef? r: ¢
is well as to maintain quality of the product water. Salt rejections o oooéo
85% should be achieved under these operating conditions. To m(nn{n.z '
mg/L in the brine, the following percent watar recoveries are necessary:

T0S Concentration Water Recovery (%)

5,000 =g/L 75
§,000 mg/L 70
7,000 mg/L 65
8,000 mg/l 60
9,000 mg/L 55
10,000 wg/L 50

It may be assumed that the capital cost of reverse osmosis treatment
unchanged as the TOS increases up to 10,000 mg/L, a)thoug~
:ﬁ:m:vgste:“ree‘::?\r?r’yy is .decrgzased. This does fncrease the capacity (and there-
fore the capital cost) of the feedwater pumps, but this would increase the
overall reverse osmos{s system cost less than 5 percent. Thus, no separa:s
cost data 1s presented for systems treating TOS concentratfons grester L\f..
§,000 mg/L. The largest effect is on OLH costs since the energy and pretreai-
ment costs would {ncrease in proporticn to the increase in flow rate.

Commercial reverse osmosis systen‘s’ crei available from rm:ﬂerousF mam;{:zs
turers as efther complete skid-mounted units or custom systems. For
ranging from 9.47 =3 /d (2,500 gpd) up to between 378.5-946.3 o’ /d {100,000-
250,000 gpd), skid-mounted systems are generally used. Above 946.3 m’/f
{250,000 gpd), efther skid-mounted or custom systems are used. An advantage of
using multiple standard systems above 946.3 o’ /d (250,000 gpd), {s the rel(a:
dility provided by having several systems in case one unit needs to be shut
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down for Tnm:.u. This cost analysis used skid-mounted units, or multiples of
such units, for all size ranges.

-

Cozponents taken {nto accouat in the coanstruciion cost estimates {nclude
housing, structural steel and afscellaneous metalwark,, tanks, piping, valves,
high pressure feed water pumps, reverse osmosis membrane elements and pressure
vessels, flowaeters, cartridge fi{lters, acid and polyphosphate feed equip
ment, c¢lesning equipment, caustic feed equipment, and 3 degas{fier. The cost
data are based on the use of efther spiral-wound or hollow fine-fiber reverse
osas{s mecdranes. Membrane csaterials can be cellulose acetate, polyamide, or
thin filo cooposfte. A layout of a typfcal small system reverse osmosfs system
{s shown {n Figure 36.

alaﬂ&%ou: costs and product water pumping costs are not {ncluded in
the estimates. Construction cost estimates are presented {n Table 46 and also
{n Figure 37.

oo.:..n.*o: and Maintenance Requirenents and Costs

i

Process electrical energy s required for the feed water pumps, pre- and
post-treatzent chemfcal feed pumps, and the degasifier. The combined feed
witer puzp/motor efficiency {ncredses s flow increases. The feed water pump/
ootar efficiencies which were used {n the calculations were: 403 up to 37,85
w/d (10,000 gpd) plant capacity, 50% up to 378.5 o /d (100,000 gpd) plant
capacity, and 60% over 378.5 L\a (100,000 gpd) plant capacity. Energy
requiresents used for the chemical feed pumps and degas{ffer were 10% of the
high pressure puzp energy for plant capacities less than 189.3 w /d (50,000
gpd), and 5% for plant capacities over 189.3 o /d (50,000 gpd).

Process energy varies with the percent water recovery. As discussed under
Construction Costs, higher percent water recoverfes are typically used as
systea size increases, resulting in lower process energy requirements per unft
of water produced. However, s TOS {ncreases above 5,000 mg/L, lower perceat
vater recoveries are necessary to maintain a reasonable drine concentration
iad to prevent deteriorition of product water quality. Process electrical data
his been developed for feed water TOS concentratfons of 2,000 mg/L for low
pressure systess and 5,000, 8,000,.3nd 10,000 mg/L for high pressure systems.

Electrical energy for butlding lighting, heating, and ventilating was
calculated based on an estinated floor area required for complete housing of
the reverse osmosis equipoent, with the exception of the degasifier, which is
located outside. A building energy requirement of 209.8 kwh/e? Jy (19.5 kwh/sq
ft/yr) was used for lignting, heating, and ventflation. This requirement s
dased upon a Tighting use factor of three hours per day,

The largest maintenance materfal requirement {s for membrane replacement;
? zeabrane 1ife of three years was used in the cost estimates. Other majnte-
nance -raterial requirements are for replacement of cartridge filters, for
membrane cleining chemicals, and for materials needed for periodic repair of
pumps, motors, and electrical control equipment. Costs for pretreatment chemi-
cals, such as acid and polyphosphate, and post-treatment chemicals, such as
caustic, 2are not fncluded 1n the mafatenance material estimatas, but they

W DD Gk e b Gl Wosd

COHSTRUCTIOR COST SURMARY FOR REVERSE OSHOSIS SYSTEMS

TABLE 46.

Cost Category

14,600
62,100

52,500
T,005 500

151,000

§ 877,400
. ‘ .

82,000

$

24,500

$

14,700

$

7,500

$

§,400

$

Electrical, Instrumentatfoa
Subtotal

Desiga Contingencies
Total

Hanufactured Equipaent
tlous{ag

Labar

e

1. Housing requirements from smallest plant capacity to largest are. 140, 170, 210, 250, 800,

Hotes

f—

recavery of feed water decreases above 5,000 mg/L TOUS.

and 1,500 sq ft. Cefling hefght {n bulldings is 14 ft.
2. Costs are valid for feed water TDS conceatraticns up to 10,000-mgA.. llowever, perceatage
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dre discussed in the following sectfon. Maintenance materia) costs {ncrease

- . 8 88 S382¢88
slightly as the percent recovery drops, due to fincreased pumping to the unm mmmmw.m. m.m.m.m.z.m. J\..W.l.m.ﬂ. _
reverse oszosis unft, 2 8+ c...o..ﬂo.b...ﬂw wono mm wosa we

-
Lidbor requirements are for cleaning and replacing membranes, rep.acing
cartridge filters, rafntaining the high pressure and other pumps, preparing

tredtoent chesfcals and deteraiaing proper dosages, maintaining chemical feed i
u.e:uan“_n. ._Sa 33813; performance onﬂ:c: ~J<2.u.a o*n_oum.u aoavnuaﬂu. Hem- . ggees eggees LI me ge .
rine cieining ¥as issuned to occur zonthly. In estimating 1abor requirements. . Py S FSedmya 23 = °
b ainfeus of ibout one hr/day of 1abor was assumed for the smallest plant, m .mm. mm&swm. AR es MH.. f OTRST g
-t —
Operation and caintenance requiresents are summarized in Table 47 for Tow t -
prassure systeas and *in Table 48 for high pressure systems, and are 1))ys-. v °
trited for both high and low pressure systems {n Figures 28 and 39. m w
" TABLE 47. OPERATION AMD KAINTEHANCE SUKARY FOR LOW PRESSURE REVERSE 3| & - ) 88888 g
0SHOSIS SYSTENS all 53¢ g8gges 888888 mmmmum g
— |l 855 At ~exon “®Z2Rs 2
Average Plant Maintenance Total & a4 m - - -
Flow Rate, Energy, kwh/yr Material,  Labor,  Cost, 2 S
gpd _____ BuiTding S/yr hr/yr $/yr | m 2
2,500 2,800 9,900 12,700 500 340 5,100 | b
10,000 ° 3,300 26,300 29,600 1,700 350 7,800 S
. 50,000 @ 4,100 100,100 104,200  8.000 480 20600 £ 888888 g8g88g8sg 888828
100,000 4,900 180, 400 185,300 14,600 610 34,300 a 7] 3 N o P I Sowadas 8
§00,000 - 15,600 853,200 868,800 67,100 870 137,500 ] c KAR2I8 b asug NWILLe8 T
1,000,000 29,300 1,606,000 1,635,300  117.900 1,130 244,800 E p et Ny

|~ =)
Note: Mnn_uu-uoa_.oun i3 based on 50/07/kwh of electrical energy and $11.00/hour W Wm m- 882888 < 8838888 M. g88888
. M s s e s as B s eTee = o LN =mae
. . A gE| - "°2R88 g “S=RES g =eizyy
-t ~m . bk

Typical Cliemica) Requirements and Costs 3 . m S ” = b= o .M
- = W. s ¥ et
The principa) cheafeals required fn small reverse osmosis syste & 4 2gg ‘S
sodfum hexametaphosphate for control of scaling and fouling, uc_wclnauwﬂ m 5| E Mmmmmm m mm mmmm m mmmwmm e
for pH idjustzent prior to treatsent, and sodium hydroxide to increase the pH S 2o TN D NP ewwo O Nmewnon 2
following treatment. The required cost for each cheafcal fs a function of the . 5| 8 VOTTER % -~ T -~ -3
do33ge, the unit cost of the cheafcal ind the percent water recovery. Using e g m H .
w_o._.doﬂwn.:wuu. of :.M:. n»no:Q &wncu:a previcusly {n the text, and the W m m S =

A9 dosiges ind unft chemical costs, = 3
Table 49 were calculated. the amnual cheafca) costs fn m ..um 3 3 m
%] [ 4 v
Chemical Dosage Unit Cost . E = = = 3
: y s ‘b 5 °
wﬁwﬁwnﬂzgagzn. Nm3> $1.10/1b mma S 888888 § 838883 S 388888 |°
ur S og/L $0.08/1b = e e ®e"ae X et e =X oo oo .
Sodfum Hydrox{de 15 Mw\_. 3.3“; g3 y 28888 y V=3888 g “=8888 | &
3w | & - & - ¢ =12

LiIg1HX3

FRT 40 T g 3ovd

(b= T




i) L' e o e [
. .

118 Small 't System Treatment Costs

TABLE 49. TY_PICM. CHEMICAL COSTS FOR REYERSE OSMOSIS SYSTEMS

Average Plant Sodiua
v $
' wﬂkzu, nexme’t}xphosphau. Sulfurie Acid, }{y::;rinde Ch;r:iu‘l
! yr S/yr $/yr ) Cost, :;yr
Teed Yater TOS Concentrations Up to 5,000 mg/L
2,500 130 :
25 120
so:ggg ) ggg 460 233 1 3%
S0 2,000 1,830 780 4,610
100,000 3 2,800 1,200 7,100
|, S00.000 13,400 12,200 5,200 308
~800 24,300 10,300 u.'ﬁg
Feed Water TOS Concentrations = 8,000 mg/L
2,500 130
10,000 60
i .- -
(50,000 2,000 1,830 780 i
100,000 3-400 3,000 1,300 .;w
| S2i000 16,80 15,200 5,500 38! 560
1500 30,400 12,900 72?33
Feed Water Concentratfons = 10,000 ag/L '
2,500
. 130
10,000 ‘o0
50,000 2,000 830 zgg Lie
(30000 2,000 1,830 780 l.éso
500,000 20,10 8100 7500 30
|, $20.000 - 20 18,300 7.800 @
: 36,500 15,560 52309
L]

‘Hote: Chemical dosages and cos
ts used in thi :
?odiu:a Hexazetaphosphate - 6 /Lf ;;b{g/:;re.
vlfurfc Acid - 75 mg/L; so.osbym' )
Sodiu= Hydroxide - 15 mg/L; 50.17/1b

The required chemfcal d
and 1 0sages will vary wid
M"“'tzr;‘t&roym?qy pi::et czl:gn%ft::tl;xg shou?d be .kc:.::‘:!';t::r::;c s::p:l"iex.
' .
feal ires and the quantity of cheniglc;lr"c::ud?e 4 function of the geogra;;-

Field Data Collection

Operating data on rev
charl N erse osuosis treatment s
i iy R S, s it o e
’ ’ a. e Charl ] i n Mawr
rerft oodules which cperate at 27.4 kg/cr? o(tJtQ:) H;;??r &Idan:‘c:s ..“3 t;:“'
ombined

——

—
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treatment capacity of 1,136 w/d {0.3 mgd) ind one low pressure unit v:pich
operates at 16.5 kg/cx? (235 psi) and has a1 treatment capacity of 568 = /d
{0.15 mgd). The_total cperating flow rate of both the high and low pressure
unfts s 1,120 @ /d (0,296 mgd). The T0S concentration in the raw water supply

vis not obtained during the field sampling.
The Bryn Mawr plant at Vero Beach has 2an installed capacity of 454 o /d
§3 o /d (0.043 mgd). The operating

.12 mgd) and an operating flow rate of 1
(0.12 ogd) o % The TOS in the raw water supply was not

pressure §s 28,1 kgfcz? (400 psi).
noted during collection of field data.
and

son of field operating data and {nformation from Figures 18

A coapari
39 13 shown following:
Charlotte Harbor Yero Besch
3 ros Uata Fron
Figures 38 Figures 38
Field Data and 39 Field Data and 39
rical Ene kwh/he .

Ofcress o 750,000 - 160,000
Suilding - 14,000 - ,000
Total 788,200 764,000 218,800 164,000

Haintenance Material, S$/yr 10,300 38,000 890 6,000

5,140 800 640 - 480

Labor, hr/yr
lo« at both plants because replace-

NHaintenance mater{al requirements are
ment of membranes has not been necessary at either plant, However, Figure 38
dats {nclude a cost for mambrane replacement every three years. The large
difference in labor requirement at Charlotte Harbor is beifeved to be the
result of an inappropriate division of labor between the treatment plant and
the water distributicn system. .

Contaminant Removal From Orinking MWater 8y
600/52-81-115, October, 1981. .
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Typlcal-skid mounted reverse osmosis installation

CONSTAUCTION COST - §
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Graph #11
Reverse Osmosis
20,000,000
a .
5 10,000,000
(o)
O
C
5
3 3,000,000
} -
17
2 2,000,000
(@]
&)
1,000,000 I 1 . n A
! 2 3 5 7 10

Note: Source D, Figure 113, pp. 246-250.
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GRAPH #11
Reverse Osmosis (Fig. 113)
I
Treatment Const. June 1995 Current
Capacity Cost ENR ENR Current Handy Handy Current
(mgd) ($) Index Index Cost ($) Whitman Whitman Cost ($)
1 780,000 2851 5433 1,486,405 171 303 1,382,105
2 1,300,000 2851 5433 2,477,341 171 303 2,303,508
5 2,800,000 2851 5433 5,335,812 171 303 4,961,404
10 5,400,000 2851 5433 10,280,495 171 303 9,568,421
GRAPH #12
Raw Water Pumping Facilities (Fig. 201)
Treatment Const. June 1995 Current
Capacity Cost ENR ENR Current Handy Handy Current
(mgd) (%) Index Index Cost ($) Whitman Whitman Cost (3)
30 Feet TDH
1 20,000 2851 5433 38,113 171 303 35,439
2 25,000 2851 5433 .. 47,641 171 303 44,298
5 37,000 2851 5433 70,509 171 303 65,561
10 ~ 55,000 2851 5433 104,811 171 303 97,456
20 86,000 2851 5433 163,886 171 303 162,385
50 180,000 2851 5433 343,016 171 303 318,947
100 325,000 2851 5433 619,335 17 303 575,877
100 Feet TDH
1 26,000 2851 5433 49,547 171 303 46,070
2 31,000 2851 5433 59,075 171 303 54,930
5 49,000 2851 5433 93,377 171 303 86,825
10 74,000 2851 5433 141,018 171 303 131,128
20 125,000 2851 5433 238,206 171 303 221,491
50 250,000 2851 5433 476,412 171 303 442,982
100 490,000 2851 5433 933,767 171 303 868,246
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.Comatruction Estipating Standards,]® Mean's Building Construction Cost Data,?0

+are based on October 1978 costs. u
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SECTION 4 1

COST CURVES

CONSTRUCTION COST CURVES

The construction cost curves were developed using equipment cost data
supplied by manufacturers, cost data from actual plant construction, unit
takeoffs from actual and éohceptual designs, and published data.  When uait
cost takeoffs were used to determine costs from actual and conceptual designs,
es;imating techniques from Richardson Engineering Services Process Plant
and the Dodge Guide for Estimaring Public Werks Construction Costs”! were often
utilized. An example illustrating how costs were determined using unit cost
takeoffs from an actual design for a reinforced concrete wall (similar to a
wall for a clarifier or a filter structure) is presented in Appendix C.

The cost curves that were developed were them checked and verified by a

second engineering comsulting firm, Zurheide-Herrmann, Inc., using an

approach similar to that a gemeral contractor would utilize in determining

his construction bid. Every attempt has been made to present the conceptual
designs and assumptions that were incorporated into the curves. Adjustment

of the curves may be necessary to reflect site~specific conditions, geograpnic
or local conditions, or the need for ‘standby power. The curves should be
particplarly useful for estimating the relative economics of alternative
treatment systems and in the preliminary evaluation of general cost level . _
" to be expected for a proposed project, -.The curves contained in this report,

The construction cost was developed by determining and then aggregating
the cost of the following eight principal components: (1) Excavation and
site work; (2) manufactured equipment; (3) concrete; (4) steel, (5) labor;
(6) pipe and valves; (7) electrical equipment and instrumentation; and
(8) housing, These eight categories were utilized primarily to facilitate
accurate cost updating, which 1s discussed in a subsequent section of this
chapter, The division will also be helpful where costs are being adjusted
for site-specific, geographic and other special conditions. The eight
categories include the following general items:

" Excavation and Site Work. This category includes-work reiated only
to the applicable process and does not include any general site work
such as sidewalks, roads, driveways, or landscaping.

Manufactured Equipment. This category includes estimated purchase cost
of pumps, drives, process equipment, specific purpose controls, and
other items that are factory made and sold with equipment.
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Concrete. This category includes the delivered cost of ready mix
concrete and concrete-forming materials.

Steel. This category includes reinforced steel for concrete and
migceilaneous steel not included under manufactured equipment.

Labor. The labor associated with installing manufactured equipment,
and piping and valves, constructing concrete forms, and placing
concrete and reinforcing steel are included here.

. Pipe and Valves. Cast iron pipe, steel pipe, valves, and fittings

have been combined into a single catagory. The purchase price of

pipe, valves, fittings, and associated support devices are included
within this category.

Electrical Bquipment and" Instrumentation. The cost of process electrical’
equipment, wiring, and gemeral instrumentation associated with the
process equipment is-incleded in this category.

Housing. 1In lieu of segregating building costs into several components,
this category represents all material and labor costs associated with

the building, including heating, ventilating, air conditioning, lighting,
normal convenience outlets, and the slab and foundation. .

The subtotal of the costs of these eight categories includes the cost
of material and equipwent purchase and installation. and subcontractor's
overhead and profit. To this subtotal, a 15-percent allowance has been
added to cover miscellaneous items not inciuded in the cost takeoff as well

ag continpency items. Experience at many vater treatment facilities has’

indicated that this 15-percent allowance is reasonable. Although blanket
application of this 15-percent allowance may result in some minor inequity

between processes, these are generally balanced out during the combination
of costs for individual processes into a treatment system.

The coastriction cost for each unit process is presented as a function
of the most applicable desiemn parameter for the process. For example, con-~
struction costs for package gravity filter plants are plotted versus capacity
in gallons per minute, vhereas ozone generation system costs are presented
versus pounds per day of feed capacity. Use of such key design parameters

allows the curves té be utilized with greater flexibility than if all costs
were plotted versus flow. ‘

. The construction costs shown in the curves are not the final capital
cost for the unit process, The construction cost curves do not include costs
for special site work, general ccntractor overhead and profit, engineering,
or land, legal, fiscal, and administrative work and interest during construc-
tion. Thesé cost items are all wore directly related to the total cost of

& project rtather than the cost of the individual unit processes. They are

"therefore wost appropriately added following cost summation of the individual

unit processes, if wmore than one unit process 1s required. The examples
presented in a subsequent section of this volume 1llustrate the recommended
method for the addition of these costs to the construction cost,
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Constructlon costs are presented for wash water stourage tanks in Tab)e
91 and Figure 112.

REVERSE °“SMOSIS

Congtruction Cist

Raverse osmosis utilizes membranes to remove a high percentaye of almest
all inorgzanic ions, turbidity, bacteria, and viruses. Most orgaric matter
is alsn removed, with the exceptlon of several materiils, including most
halogenated and lew molecular weight compounds. .

Commercial units are available in sizes up to akout 5,000 gpd fur the
membrane eclements and up to 30,000 gpd for the reverse vsmosis modules
(prassure vessels). Therefore, larye-scale plants wonld be compesced o1 many
small, parallel modules. Compcnents taken inte account {n the comstruction
cost estimates include housing, strucrural steel and miscellancous mota.work,
tanks, piping, valves, pumps, veverse usmosis membrane clements and pressure
vessels, flow neters, cartridge filters, acid and polyphosphate fved equipment,
and cleaning equipmeat. The cost curves are based on the use of either
spiral-wound or hollow fine-fiber revurse osmosis membranes.

The efficiency of the membrane elements in reverse osmosir syst 'ms mav
be impaired by scaling tecause of slightly soluble or inseluble compcunds.'
or by fouling as a result of the deposition of colloidal or suspended
materials. 3ecause of this, a very important conside "ation in the design of
a reverse osmosis system is the provision of adequate pretreatment to protect
the membrane from excessive scaling and fouling and to avoid frequent clearing
requirements. 7Tn the development of the cost curves, adecuate prétreatment
-ias assumed to precede the reverse osmosis process, and costs for pretreatnent
are not inrluded in th:: astimates.

The coustruction cost curve applics to wvaters with a toral dissolved
solids (TDS) concentration ranging up te about 10,000 my/i. Other considera-
tions., such as cale.um sulfate and silica concentrations and also the desired
water recoverv, affect costs more than the influenf TDS cencentration.

The temperature of the feedwater is assumed to be bhetwean #5° and 957F, ang
the pH c: the feedwater is adjusted to abcut 5.5 to 6.0 befere the reverse
osmosis process. A single-pass treatment system (only one pass througn the
membrane) is assumed, with an operating pressure of 400 <o 350 psi. The
assumed water recoveries for different flow ranges are as followus:

Flow Range (mgd): Water Recovery (Z)

7T - 10............80
10 -20............85

Brine disposal costs are not inrluded in the estimates.

Construntion costs are presented ir Table 92 and also in Figure 113.
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Table 92
Construction Cost for -
Reverse Osmooié
Plant Capacity (mgd)
Cost_Categary 1.0 10 100 200

= Hanufactuzed Equipment $474,210  § 3,456,480 $29,174,260 $56,438,930
Labor ! ’ 70,420 346,850 2,312,349 2,837,870
Electrical and Ynstrumentation 65,740 486,270 3,635,690 6,947,480
Housirg ' 64,260 462,650 2,409,66C 4,176,740
SUBTOTAL 674,630 4,754,250 37,531,950 70,401,020
Miscellaneous and Cnntingency 101, 190 713,140 5,629,790 10,560,150
TOTAL 775,820 5,467,390 © 43,161,740 80,901,170
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Construction Cost ($)
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200,000
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GRAPH #15

Reverse Osmosis

e
—
-

' R | | T BRI | | 1 A TR

0.005 0.01 0.02 0.05 0.1 0.2 05 1

Plant Capacity (mgd)

ENR Index Handy Whitman

Note: Source E, Figure 35, pp. 88, 92-95.

Cobinaliy Uk Tresbnost Coste —\0I. 3
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GRAPH #15
Reverse Osmosis (Fig. 35)
Treatment Const. June 1995 Current
Capacity Cost ENR ENR Current Handy Handy Current
(gpd) ($) Index Index Cost ($) Whitman Whitman Cost ($)
2,500 14,000 2851 5433 26,679 181 319 24,674
5,000 17,000 2851 5433 32,396 181 319 29,961
7,000 20,000 2851 5433 38,113 181 319 35,249
10,000 25,000 2851 5433 47,641 181 319 44,061
50,000 79,000 2851 5433 160,546 181 319 139,232
100,000 140,000 2851 5433 266,791 181 319 246,740
200,000 225,000 2851 5433 428,771 181 319 396,547
500,000 450,000 2851 5433 857,541 181 319 793,094
1,000,000 760,000 2851 5433 1,448,292 181 319 1,339,448
GRAPH #16
Package High—Service Pump Stations (Fig. 53)
Treatment Const. June 1995 Current
Capacity Cost ENR ENR Current Handy Handy Current
(gpm) ($) Index Index Cost ($) Whitman Whitman Cost ($)
30 12,500 2851 5433 23,821 165 259 20,887
50 13,000 2851 5433 ' 24,773 155 259 21,723
70 14,000 2851 5433 26,679 155 259 23,394
100 14,500 2851 5433 27,632 155 259 24,229
200 16,000 2851 5433 30,490 155 259 26,735
500 18,000 2851 5433 34,302 165 259 30,077
1,000 20,000 2851 5433 38,113 165 259 33,419
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.was assumed, with only occasfinal shutdown to cle

an cells and replace veak
uatraviolet lamps. Buildirs o

nergy is for heating, lightirg, and ventilation.

Haintenance materials are related

to the replacement cost of the ultra-
violet lamps, which ure generally replaced arter operating continuously for
about 8,000 hr. oo :

B B B ey B

Labc~ requirements are related to occasional cleaning of the quarrz
sleeves and pericdic replacement of the ultraviolet lights.

Operation and maintenance requirements are summarized

, in Table 38 and
also presented in Figures 33 zad 34. . -

REVERSE OSMOSIS

Construction Cost

.Reverse osmosis utilizes membranes to remove a high percentage of
‘almost’all inorganic lons, turbidity, bacteria, and viruses. Host organic

matter is also removed, with the exception of several materials, intluding
most halogenated and lou~molecu1at-weight compoundg, :

Construction costs were developed for ¢
in the size ranges from 2,500 gpd to 1 mgd.
in sizes up to about 5,000 gpd for the membrane elements and up to 30,900 gpd
for the reverse osmosis modules (pressure vessels). Therefore, large-scale
pPlants are composed of many swaller, parallel modules. Components taken {i.to
account in the construction cost estimates include housing,-structural steel
and miscellaneous metalvork, tanks, piping, valves, Pumps, revers. osmosis
membrane elements and pressure vessels, flow maters, cartridge filters, acid
and polyphosphate feed equipment, and also cleaning equipment. The cost

curves are based on the use of either spiral-wound or hollow fine~fiber
reverse osmosis membranes.

cuplete reverse osmosis plants
Commerciz] wnits are available

The efficiency of the membrane elements in reverse 0smosis systems may
be impaired by scaling (because of slightly soluble or tnsoluble compounds)
or by fouling (because of the deposition of colloidal or suspended materials).
Bécause of this possibility, a very iwportunt consideration in tl.e design
of a reverse osmosis system ic the provision of adequate’ pretreatwer.t to
protect the membrane from excessive scaling and fouling and Lo avoid fre-
quent cleaning requirements. In the developmwent of the cost curves, adequate

Pretreatment was 3ssumed to precede the reverse osmosis process, but costs
for pretreatment ere not included in the estimates.

The corstruction cost curve applies to waters with a total dissolved
solids (TDS) concentration Tanging up to about 10,000 mg/1l. .Other consider-
ations, such as calcium sulfate and silica concentrations and also the
desired water recovery, affect cost more than the inflvent TDS concentration.
The temperature of the feedwater 1s assumed to be between 650 and 95° F
the pH of the feedwater is adjust2d to about 5,
osmosis process. A single-psss trestment s
rembrane) s assumed, with anp operating pre

, and
3 to €.0 before the reverse
ystem (only one pPass through the
ssure of 40C to 450 psi. The

88

-
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assumed water recoveries for different flov -anges are as follous:

‘.
'

Flow Range Water Recovery (X)

2,500 - 10,000 gpd 60
} 10,000 - 100,000 gpd 70
| 100,000 gpd - 1.0 mgd ° : 75

Bring disposal costs are not included in the estimates.
estimates are presented in Table 39 and also in Pigure 35

Operation and Maintenance Cost

Electrical energy usage is included for the high-pressure feedvater
pumps, based on an operating _pressure of 450 pst and on the water recoveries
listed in the construction cost urite-up. For other pumps and chenmical
‘feed equipment, an energy usage of 10 percenr of the usage for the high-~
PTessure pumps was assum=d - Electrical entrgy for ligheting, heating, and
wzatilaring was calculated, ‘based on an estirated floor area Tequired for
complete housing of the reverss osmosis equipment.

Constructiun cost

-

Ts et | pvess 48] seree Wl wvia at o

ol b3 L

" The largest maintenance materisl requirement is' for membrane replacement; -
a membrane 1life of 3 years was used in the cost estimates. Other mainten-
ance materiai requirements are for replacement of cartridge filrurs, for
) membrane cleaning chemicsls, and for materials ueeded for periodic repair
of pumps, motors, and electrical control equipment. Costs for pretreatment
chemicals, such as acid and poiyphosphate, are not included in the estimates.
The chadeals utilized and the dosages required will rhow g-eat variability

between differeat water supplies and should Se determined frum pilot plant
testing.

el Giiowl e

Labor tequirements are for cle

. aning and' replacing membranes, replacing
:- cartridge filters, maintaining the

high-pressure aad other pumps, preparing
treatment chemicals and determining preper dosages, waintaining chemical
feed equipment, and meonitoring perfurmance of the reverse osmosis membranes.
Hembrane cleaning was assumed to occur monthly. In estimating labor require-

ments, a minimum of about 1.5 hr/day of lsbor was assumed for the smallest
plant. -

Heckid

) . " Operation and maintenance requirements are summa
A .. - 11lusdtrated in Pigures 36 and ”

- P
o« . P :

rized in Table 40 and
. PRESSURE TON EXCHANGE SOFTENTNG

Construction Cost

Cation exchange resins can be utilized for the removal of hardness,
barium, trivalent chromium, lead, manganese, mercury, and radium. Construc—
. + - tion costs were developesd for pressure fon exchange softening systems using
"% . the conceptual information presented 1n Table 41. The conthct vessels were
. fabricated steel, with a baked phenolic liping sdded after fabrication and
;( constructed for 100 psi working pressure. The depth of resin vas 6 fr,

. . . P - - 92
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Cost Category

vHanufacfured Equipment
Labor
Electrical and Insirumentation

Hou;sing"
:  SUBTQTAL
Hiscellaneous and Contingency

TOTAL

.

Table 39

Construction Cost for

Reverse Osmosidg .

(gpd)

. ‘Plant Capacic‘y

7,500 10,000 100,000 1,000,000

$ 3,710  $11,140  $81,050 § 474,210
© 770 2,210° 16,080 70,420
4,190 4,710 10,680 €5,740
2,680 - _4,070 6,430 64,260
11,350 22,130 114,260 674,630
1,700 3,320 17,140 101,190
13,050 25,450 131,380 775,820

B2 40 {(¥C 39vd

(=)

L83




)

PAGE 22 OF _ 2%

((oud

EXHIBIT

\V

R

T T Y T ¥ T TN, ey . ¢ ey, ‘prp———— o —

- S B e

s Headi s DO T

s e 1 -

' .m
11
Tﬁr. - ”nvv
~
1T - N [P ) .
(1] \ °
| TS
I . . - .-m
~
_ / 8 S
ﬁ _ — [ 3\ " m 1y o
o
h N 2 3 2
L ﬂ W \w o
o | 1 m .
: PEE £3
o a9 G .
) "~ 5188 EE g
! U B m H
8 £ = S a
. [ es| 3 5
[ ~ + \— m. a & e
- —t A ¥ —_ el
: s o
.. o V © 1ol
r.]
N—l< L .
1 /l\.. 2
\ 4
i _ "
; 8 8 g
u w Ol Ml
corO D 7 PN ~ oONO W\ ¢ M ~ M?G?Gb.o n o~ m,.oa::sn..a ) [ 3
$ ~1500 NOWONHLENOY '
; :
i
i
" ~ —~ o~
! e e - - i vl T e e T SR MY T 38 O ey o

e



EXHIBIT < (ot
PAGE__ 724 oF _ 284

APPENDIX N



EXHIBIT é (¢ =4
PAGE__ 025  oF __a5d

= 400 If 8 PVC—SDR 35 (10'—12'deep)
1
) ‘ sewage pump station
1 2 3 4 /Manhole
r‘} 8 7 6 5
i
g *« All pipe is 8* PVC (400’ sections)
e A 2 B
3 . LS MH MH MH MH MH
" HoH)——= -———— < —o
'ﬁ (12-1072) (10.62-934) (924'-7.96) (7.86'-6.58) (6.46'-52)
B \ case Cy
L Cnse D 1
E
Whole Installation: (120 units) Depth Manholes
4 10
§ ) 10'-12' 1,23
8°* Gravity Sewer 7 ‘ 8'-10' 4,56
: 6'—8' 7-12
%Ti 10'—12' deep => 1782 f . 0'-6' 13,14,15
) 8'—10’ deep => 17821f
6'—8' deep => 1689 if LS  ¢1
0'-6' deep => 750 If 2 S B e
H *3
. %6
ts
. %12
; ( CoSE E L ‘L
-
-2
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8" Grayly Sewer (bR a5”—Pre, )
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40" " swer 5 (4oo)(ig.5) = #7400
] 400 fashing > (4000 CA > - #400
“_)_ ch'ﬁng, 2 = $5>O
obl)i gaten ¥ (1264 >(0.1) =% 1269,4)
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EXHIBIT

SH. NO.: 3 IJOB NO.: ?6_" JI5-DD

b b

] .
. b—

L. ';"‘i (S "i

i . .- I Meoried

! P T

L5 TN

HARTMAN & ASSOCIATES, INC. S o P/
engineers, hydrogeologists, surveyors & management consultants CHETZKED BY: DATE:
Cost ladtio
(Case ® 1 Cost (#)
Monholes =  (lo-1r7) & #zico 4
(g-10"> # | 80 —> 73900
pump Stakon > (AN D le/120) —> $4,5$‘8.I(a

?” S(‘Ml"“{ W‘:? (‘D“"L’) # lolﬁgﬂ

—»  ?14,285
(e~1) ¥3,z9¢ 4,28

B0’ Testog > (zooX( 41/ = #300
%M‘K'H'Mg— = ' = #530
Moblligaton 5 (24pma> (o) = Pza07.52

TOTAL 20, 4%0.5
% wits / lots = lolots

T cosT > ot =‘ ) (5503 |
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HARTMAN & ASSOCIATES, INC.

engineers, hydrogeologists, surveyors & management consultants

SHNO: 4 lJoanok 95— 4o 00

MADE 8Y: ToW DATE: ‘o///fs..
ICHECKED BY:

DATE:

r Coat CQ,\Cu.la:(’fma

Monloles = (p-12’) ¥ 200
(e-10') & |goo >
(-8 g/s550

Purp Shaton > (44D (24/n0)

7

? sro.m%f sewe > (lo-12') ”‘10‘7?‘7
(s10") 9,504
(o-8" 144

2007 Teskag > (1200( $(/F
fkfm”h'n} -
WMobilizakien 2 (39, (61.24) (0.1

TOTAL

# wits / lots =

Cost (B

= *fs .40

= #,,932.29

!

*20,@37
#) z00
# sto

# 34 (6.2

*3% 13 I

24 lots

#
ONET  CosT 5 %/t [, 559. 0
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“; SH. NO.: 5 lJOB NO.: 75 - 145 0O
3 -

,. HARTMAN & ASSOCIATES, INC.  fmes oS00 PPe 57,41
’1 engineers, hydrogeologists, surveyors & management consultants CHECKED BY: |DATE:

{6054— C,a!ax_la-HonsJ
oot (B
_Coot €7

onholes = (o-rd> #2100

§ (3-10) # I8e0 > = #opo

(o-8’) # 3100

L | pomep Sk > (34 41,200 (o) = %4, 17%.32

8’5r=u~‘h/ ue 5 (lo-1z) /0,95
(g-10") #9504 > = $Z§) 427
Ceg’) . # 4244

looo” Testing 3 (Loo>( 81/ = #).00
Pﬁm.‘%‘n} > £ 500
Vobili Zation » (43,73.2D (o) = #4371 33

———

3
i
I
]

roraL | #4508

Elicy

# Iols / untts = 3z s

UNTT CosT = B/t =] Pisnz. o5
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‘. . OB NO.:
swo: o | 519500

HARTMAN & ASSOCIATES, INC. [wrorsv SSW %0/ ks

engineers, hydrogeologists, surveyors & management consultants CHECKED BY: DATE:
(Case £ Cost )
Cost (&

Maholes <> (012D ($zod(3) = £ 6300
(%-10") (& 1peo)(3) & 5400

le-%') (b5 ¥9s00 = #2490
(>-6’) (F12eo)(@) #3900
Rirp Staton = A4l 20 # 34,4ll.20
$” Frawily Seusr (or) (1782 (15.3)
(810D (125D (le0)+ ' ,
oS . #8384
Go-e Ues?) (12) =
Co-ed (75 (q.25>"
(eco” Testing 52 (LoooD(#1/FHD =  #eoo0
Mobilization 5 (154,495.7) (0.1) - #)5,441.87
#
# loks /un'ts = 120 fots

B 14, 21

UNZT CosT =

80 wits > { Bussn )
0 it 5 131425.05,
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RECORD OF TELEPHONE COMMUNICATION

%
)A+E: ‘?Z'ﬂ?f Time: 730

CDIECT NAME: __ S5~ Elonony of Stale _ PROJECT NO.. 25 =/15.00

/‘-}TY CALLING: Twu;/ Loollace COMPANY: HA

TY CONTACTED: Scod  Eduards COMPANY: 7/0‘*,/{0” Pecast

lEIBJECT: MM‘;—ofe— CO':"+5 4,d('aa.,4eL Suson  Poge
. Todd.  Phillips

i
2

-SE.EPHONE COMMUNICATION SUMMARY (Including Decisions & Commitments)

}_9‘4& ¥ se B wall _Mickues X
£ 0-L $578 ‘

e-<% ¥ ,6%

4 g0 430
_}_\0“2’ * 4sp * Nop Ftonemics of Scale e
-14 %1070

2
e

ACTION REQUIRED

HARTMAN & ASSOCIATES, INC.

engineess, hydrogeologists, scientists & management consultants

|
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wl

T _ﬂ?jﬂf TIME: _3:490

;":OJECT NAME; S~ EConom./ of Scale  pROJECT NO.:_95-/45. 00

i RECORD OF TELEPHONE COMMUNICATION"

"\RTY CALLING: SIS W COMPANY: __ AT
TBJECT: Pipe ol Costs (213 597- 2165~

-

73 TELEPHONE COMMUNICATION SUMMARY (Including Decisions & Commitments)

[+

}E Ressure Jesting (W F.m) Avg. SOt /P sl ju> 75/
S

lorge job 25 ¢ /4

3

% Nistafeetion (w.m) ’A}/?. #1/F Small_job > "52‘ /&
h #).50 ~ lorge o => #1 L=
ke onuily sewer — TV eet *10O/Fr

i3 ACTION REQUIRED

)

——  HARTMAN & ASSOCYATES, INC.

———————

— engineers, hydrogeologists, scientists & management consultants
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e SANITARY SEWER 9/19/94
3
"’1 SIZE DESCRIPTION . PROJECT QUANTITY UNIT UNIT PRICE BIDDER YEAR
’ 8" 90 DEG. BEND 2 4 EA $285.00 MEYER 1994
8" X 22 1/2° BEND 2 1 EA $275.00 MEYER 1994
» D.I. (MISC. FITTINGS) 1 20.5 ™ $5,000.00 MEYER 1988
) FITTINGS (CFF SITE) 2 1 Ls $1,300.00 BRIAR 1994
* z |16~ X 6" D.1. CROSS FITTINGS 1 2 EA $1,080.00 MEYER 1988
— §20° X 6" D.I. CROSS FITTINGS 1 2 EA $1,400.00 MEYER 1988
we 24" X 6° D.I. CROSS FITTINGS 1 3 EA $1,710.00 MEYER 1988
~ |30° X 6° D.I. CROSS FITTINGS 1 2 EA $3.110.00 MEYER 1988
i — | 8" X 6 WYE WITH 45 DEG. BEND 2 58 EA $37.00 MEYER 1994
w 10" X 6° WYE WITH 45 DEG. BEND 2 19 EA $80.00 MEYER 1994
y 6" X 4° DOUBLE WYE 2 56 EA $28.00 MEYER 1994
"? 4~ PLUG 2 112 EA $2.60 MEYER 1534
04 &  PLUG 2 83 EA $4.70 MEYER 1994
8  DIP (RESTRAINED) 2 120 LF $48.00 MEYER 1994
10 DIP (12-14' CUT) 2 20 F $38.00 BRIAR 1994
- 10" DIP (10-12° CUT) 2 20 LF $35.75 MEYER 1994
3 8" DIPFM 3 80 LF $37.00 JMHC 1994
10" DIPFM 150 LF $24.15 ESTERSON 1986
w @] 100 OPFM 3 40 LF $49.50 JMHC 1994
3 a| 127 DIPFM 45§ LF $28.26 ESTERSON 1886
} -] 8 oM 180 LF $20.89 ESTERSON 1986
a| 8" DIPFM (06 CUT) 18 LF $18.00 HUBBARD 1980
8°  DIP FM (0%-6° CUT) : 18 g $19.70 GOPHER 1990
2z | 8 DIPFM (0-6' CUT) v 18 LF $20.00 WITHERINGTON 1890
. o] 8 DIP{0-6°CUD 18 LF $26.80 B&D 1990
| 8 DIP(6-8 Cun 20 LF $1,500.00 X-RDS 1988
-1 8 orwE-10cun 36 LF $28.15 B&4D 1990
8°  DIPFM (8%-10° CUT) 36 LF $20.00 HUBBARD 1930
w| B8 DIPFM (8-10' CUT 36 LF $21.95 GOPHER 1990
I 2| 8" DIPFM (8-10" CUT) 36 LF $22.00 WITHERINGTON 1950
) ~ | 6" DIPFM(CLSO) 1 3250 F $31.20 MEYER 1988
y 16  DIP FM (CL 50} 1 3250 LF $30.00 MEYER 1988
1 16" DIP FM (CL 50) 1 250 LF $43.15 MEYER 1988
-} > [ 20° DIPFMI(CLSO) 1 250 LF $55.90 MEYER 1988
o| 200 DIPFM(CL50) 1 3265 LF $37.00 MEYER 1888
20" DIP FM (CL 50) 1 3265 LF $40.20 MEYER 1988
24 DIPFM (CL 50) 1 5645 LF $48.90 MEYER 1988
} 24" DIP FM (CL 50) 1 5645 1 $45.00 MEYER 1988
24" DIP FM (CL 50} 1 410 LF $64.30 MEYER 1988
30° DIP FM (CL 50) 1 325 F $87.00 MEYER 1988
30" DIP FM (CL 50) 1 5600 LF $60.00 MEYER 1988
8°  PVC (06" CUT) 338 LF $8.50 X-RDS 1988
8°  PVC(0%-6° CUT) 707 LF $6.80 HUBBARD 1990
8"  PVC(0-6'CUD 707- e $7.70 GOPHER 1990
8°  PVC (0-6' CUT) 707 (0 $7.00 WITHERINGTON 1990
8" PVC{0"-6' CUT) 707 LF $11.70 B&D 1990
8  PVC (0-6' CUT) 2 2906 LF $10.00 MEYER 1994
8°  PVC (06 CUT) 2 2950 ° LF $8.00 BAWAR 1994
—| (8° Pvcmio-6 cum 7 30 LF $13.00  SOUTHWEST 1994 .
;i alp{8~  PvC/mI0-6' CUT) 7 30 LF $13.75 ROCKET 1984 Ba
< 8°__ PVC/DI (0°-6' CUT) 7 30 LF $14.00 MUSTANG 1994
£ o & pvc-scomn 1055 F $7.90 HUBBARD 1890
>| 8 PpvCi6-8 CUN 1055 Lr $8.75 GOPHER 1990
+ o] 8 pPvcie-s'cun . 1058 WF $8.50 WITHERINGTON 1990
8°  PVC (68" CUT) 648 (1] $14.50 X-RDS 1988
. 8" PVCI(6-8' CUM ' 1055 LF $12.35 B&4D 1990 -
8°  PVC(6-8° CUN 2 243 LF ¢9.12 BRIAR 1994
8°  PVC (6-8"CUT) 2 700 wF $8.60 BRIAR 1994
8°  PVC(6-8' CUT 2 601 LF $11.50 MEYER 1994
*  PVC/DI(6'-8° CUT) 7 635 LF $15.00  SOUTHWEST 1994
e pvcmi (68 cum 7 635 LF $21.00 ROCKET 1994
* ___PVC/DI(6°-8° CUT) 7 635 LF $18.00 MUSTANG 1994
~ -
i
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bk | SIZE DESCRIPTION : PPOJECT QUANTITY UNIT UNIT PRICE BIDDER YEAR
g 8  PVC(8-10' CUT) 675 LF $9.37 HUBBARD 1950
. 8* PVC {8°-10' CUT) 675 LF $9.95 GOPHER 1990
8 PVC (810’ CUT) 675 LF $9.00 WITHERINGTON 1990
8" PVC (810’ CUT} 675 WF $13.05 840D 1990
; 8  PVC(8-10' CUT) 2 1480 LF $8.90 BRIAR 1994
i 8°  PVC {810’ CUT) 2 800 LF $9.25 IMHC 1994
8°  PVC({8-10' CUT) 2 1513 1] $14.00 MEYER 1994
- * PVCIDI{B™-10 CUT) 7 390 WF $20.00  SOUTHWESH 1994
’ ,v{ " PVC/DI {8-10° CUT) 7 390 W $24.00 ROCKET 1994
; = PVC/D! (8%-10° CUT) 7 390 LF $25.00 MUSTANG 1994
- 8  PVC (10-12° CUT) 317 F $11.26 HUBBARD 1890
8°  PVC (1012 CUT) n7 LF $12.45 GOPHER 1990
T 8" PVC{10-12' CUT) 317 LF $11.00 WITHERINGTON 1990
: 8°  PVC(10-12' CUT 317 LF $14.90 B&D 1990
8" PVC(10~12' CUT) . 2 20 LF $9.75 JMHC 1994
8 PVC (12-14' CUD) 318 iF $13.25 HUBBARD 1990
8°  PVC(12-14'CUN 418 LF $15.45 GOPHER 1990
8° PVC(12-14'CUm a8 LF $13.00 WITHERINGTON 1590
8  PVC(12-14'CUT 418 LF $16.05 B&D 1990
8*  PVC/D!(12-14° CUT) ? 183 LF $30.00  SOUTHWEST 1994
LPi8= PVl (12-14° CUT) 7 183 LF $31.00 POCKET* 1994
3 * __ PVCIDI (12%-14° CUT) 7 183 LF $45.00 MUSTANG 1994
g 8° PVC (14-16' CUT) 166 73 $16.35 HUBBARD 1990
& 8" PVC(14-16' CUT 166 W $16.35 HUBBARD 1990
ora vﬂy 8" PVC(14%-16'CUT 166 LF $15.00 WITHERINGTON 1950
: 8" PVC (14™-16' CUT) : 166 v $17.50 B&D 1990 Grav.
g 8 PVC (16-18' CUT) 357 13 $21.80 HUBBARD 1950
8°  PVC(16%18° CUT) 357 LF $19.95 GOPHER 1990
8" PVC({16-18' CUT as7 WF $17.00 WITHERINGTON 1950
8" PVC({16™-18' CUT) 357 LF $19.35 8&D 1990
3~ PVCFM 20 F $10.00 HENSON 1986
. 4°  PVCEM 7 675 LF $6.00  SOUTHWEST 1994
) 4 PVCFM 7 675 LF $7.50 ROCKET 1994
) & PVCFM 7 675 W $10.00 MUSTANG 1994
6" PVCEM 20 WF $10.00 ESTERSON 1986
6° PVCFM 5 198 LF $10.00 JENKINS 1993
6  PVCFM 1 1125 LF $17.60 MEYER 1988
8~ PVCFM 3425 LF $9.00 HENSON - 1986
8" PVCFM 2 7050 LF $6.50 MEYER 1994
i w| 8 pPvcEm 3 1360 (1 $8.00 JMHC 1994
a| 8 PVCFM (ONSITE) 2 3730 13 $7.40 BRIAR 1994
-] 8 PvCFM (ONSITE) 2 3720 W $8.00 JMHC 1994
s a| 8 PVCEM (OFF SITR) 2 3050 W $7.64 BRIAR 1994
g 8" __PVCFM (OFF SITE) 2 3180 13 $8.00 JMHC 1994 y
> ol 10° PVCFM R 1950 LF $10.56 HENSON 1986 T
>| 10" pvcem 3 244 1] $15.00 JMHC 1994
a| 12 pvCEM 2975 LF $12.00 ESTERSON 1986
4% PVC SERVICE LATERAL 350 73 $5.30 X-RDS 1988
6°  PVC SERVICE LATERAL 1986 LF $12.45 B&D 1990
6"  PVC SERVICE LATERAL 1986 LF $10.16 GOPHER 1930
6°  PVC SERVICE LATERAL 1986 1 $5.00 WITHERINGTON 1990
: 6  PVC SERVICE LATERAL 1986 LF $7.80 HUBBARD 1990
. 6~ PVC SERVICE LATERAL 535 LF $8.10 VANNICE 1390
F 6°  DOUBLE SERVICE LATERALS F] 77 EA - $326.62 BRIAR 1994
6"  DOUSBLE SERVICE LATERALS 2 60 EA $275.00 JMHC 1994
: 6  DOUBLE SERVICE LATERALS 3 50 LF $265.00 JMHC 1994
: 6  DOUBLE SERVICE LATERALS 7. 18 EA $275.00  SOUTHWEST 1994
6  DOUBLE SERVICE LATERALS 7 18 EA $310.00 ROCKET 1994
6" DOUBLE SERVICE LATERALS -7 18 €A $450.00 MUSTANG 1994
6% SINGLE SERVICE LATERALS 2 3 EA $301.67 BRIAR 1994
6"  SINGLE SERVICE LATERALS 2 1 EA $245.00 JMHC 1994
6~ SINGLE SERVICE LATERALS 3 14 EA $245.00 JIMHC 1994
6°  SINGLE SERVICE LATERALS 7 5 EA $225.00  SOUTHWEST 1994
6" SINGLE SERVICE LATERALS 7 s EA $280.00 ROCKET 1994
: 6" SINGLE SERVICE LATERALS 7 5 EA $350.00 MUSTANG 1994
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SH. NO.: 1 JOB NO: ?6-_ /45 .00
HARTMAN & ASSOCIA:I'ES, INC. I|MADE BY: S—IJw A 10/t /951

ehgineers. hydrogeologists, surveyors & management coasultants CHECKED BY: DATE:

_Coladadions (&S, Flow)
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Shoot No. JJob No.  95-145.00
. Made By JIW Date: 8/14/95
Station No. 1 Submersible Checked By Date:
installed 1995 Depth (ft): 5 Diameter (ft): 6
Precast Well
Wet Well(ft ) 15.00 $125/FT COST = $1,875
Top Slab{cy} 0.70 $450/cy COST= $314
Base Slab(cy) 3.11 $450/cy COST= $1,398
Excavation
Surface Diameter (ft) (2*Depth) + 10ft + Dia. = "SD" = 46
Surface Area (ft ) { (3.1415)* ("SD")"2)14 = "SA" = 1662
Base Diameter (ft) Dia+ 10ft= "BD" = 16
Base Area (ft) { (3.1415)*{"BD")"2)/4= "BA" = 201.1
Volume {cy) {1/3*("SA")*(Depth +"BD")-1/3*("BA"){"BD")}/27 =
2 "Vol" = 596

$1.25/cy COST= $745
Backfill{cy) "Vol"-{ (3.1415)(Dia.)*2(Depth)}/27= "BK"= 533

$1.25/cy COST= $667
Dewatering
Circumference 2* (3.1415){("SD" + 2)/2f 150.8

$75/LF COST= $11,310
Valve Box: Length(ft) 5

Width{ft) 5
Walls 8"
Base Slab (ft ) 25
Top Slab Aluminum Hatch CcOST= $1,440

TOTAL STRUCTURAL COST= $17,748.87
Pumps: 2 Motors: 2
Horsepower 5 5
GPM 100
Manufacturer Flyght/ABS
Model No. TOTAL PUMP COST = $11,200.00
Controls/Electrical: Estimated at 20% of Total Package Cost

TOTAL CONTROL COST = $2,800.00
Piping/Fittings/Equipment: TOTAL EQUIPMENT COST = $2,662.33
4" Plug Valve (2)
4" Check Valve (2) TOTAL LIFT STATION COST= $34,411.20

4" connector
Emergency pump out
4" DI piping
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Sheet No. JJob No.  95-145.00
. Made By JIW Date: 8/14/95
Station No. 2 Submersible Chaecked By Date:
Installed 1955 Cepth {ft): 16 Diameter (ft): 6
Precast Well
Wet Well{ft) 16.00 $125/FT COST= $2,000
Top Slab(cy}) 0.70 $450/cy COST= $314
Base Slab{cy) 3.11 $450/cy COST= $1,398
Excavation
Surface Diameter (ft) (2*Depth) + 10ft + Dia. = "SD" = 48
Surface Area (ft ) ( (3.1415) '("SD"’)"2)I4 = "SA" = 1810 .
Base Diameter (ft) Dia+ 10ft= "BD" = 16
Base Area {ft) { (3.1415)*("BD")"2)/4= "BA" = 201.1
Volume (cy) (1/3*("SA") *(Depth + "BD")-1 13*("BA")"BD"))/27 =
"Vol”" = 675

$1.25/cy COST= $844
Backfill(cy) "Vol"-{ {3.1415)(Dia.)"2(Depth)}/27= "BK"= 608

$1.25/cy COST= $760
Dewatering
Circumference 2* (3.1415)({"SD" + 2)/2f 157.1

$75/LF COST= $11,781
Valve Box: Length({ft} 5

Width({ft) 5
Walls 8"
Base Slab (ft ) 25
Top Slab Aluminum Hatch COST= $1,440

TOTAL STRUCTURAL COST= $18,537.00
Pumps: 2 Motors: 2
Horsepower 6 5
GPM 200
Manufacturer Flyght/ABS
Model No. TOTAL PUMP COST = $11,600.00
Controls/Electrical: Estimated at 20% of Total Package Cost

TOTAL CONTROL COST= $2,900.00
Piping/Fittings/Equipment: TOTAL EQUIPMENT COST = $2,780.55
4" Plug Valve (2)
4" Check Valve (2) $35,817.55

4" connector
Emergency pump out
4" DI piping

TOTAL LIFT STATION COST=
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6" connector
Emergency pump out
6" DI piping
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Sheot No. Jsob No.  95-145.00
. Made By JIW Date: 8/14/95
Station No. 3 Submersible Checked By Date:
Installed 1995  Depth {ft): 18 Diameter (ft): 6
Precast Well
Wet Well(ft ) 18.00 $125/FT cost=  $2,250
Top Slablcy} 0.70 $450/cy COST= $314
Base Slab(cy) 3.11 $450/cy COST= $1,398
Excavation
Surface Diameter (ft) {2*Depth) + 10ft +Dia. = "SD" = 52
Surface Area (ft ) ( (3.1415)*("SD")*2)/4 = "SA" = 2124
Base Diameter {ft) Dia+ 10ft= "BD" = 16
Base Area (ft) { (3.1415)*("BD")"2)/4= "BA" = 201.1
Volume {cy) (1/3*("SA™)*{Depth+"BD")-1/3*("BA")("BD")}/27 =
. "Vol" = 852
$1.25/cy COST= $1,065
Backfill{cy) "Vol"-{ (3.1415)(Dia.)*2(Depth))/27= "BK"= 776
$1.25/cy COST= $970
Dewatering
Circumference 2* (3.1415)("SD" + 2)/2f 169.6
$75/LF COST= $12,723
Valve Box: Length(ft) 5
Width(ft) 5
Walls 8"
Base Slab (ft ) 25
Top Slab Aluminum Hatch COST= $1,440
TOTAL STRUCTURAL COST= $20,160.38
Pumps: 2 Motors: 2
Horsepower 9 5
GPM 300
Manufacturer Flyght/ABS
Model No. TOTAL PUMP COST = $12,800.00
Controls/Electrical: Estimated at 20% of Total Package Cost
TOTAL CONTROL COST = $3,200.00
Piping/Fittings/Equipment: TOTAL EQUIPMENT COST= $4,032.08
6" Plug Valve (2)
".6" Check Valve (2) TOTAL LIFT STATION COST = $40,192.46
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sheet No. |Job No.  95-145.00
. Made By JIW Date: 8/14/95
Station No. 4 Submersible |Checkea By Date:
Installed 1995 Depth (ft): 20 Diameter (ft}: 6
Precast Well
Wet Well(ft ) 20.00 $125/FT COST= $2,500 *
Top Slablcy) 0.70 $450/cy COST= $314
Base Slab(cy) 3.11 $450/cy COST= $1,398
Excavation
Surface Diameter (ft) (2*Depth) + 10ft + Dia. = "SD"= 56
Surface Area (ft ) ( (3.1415)*("SD")*2)/4= "SA"= 2463
Base Diameter (ft) Dia+ 10ft= "BD" = 16
Base Area (ft) { (3.1415)*("BD")*2)/4= "BA" = 201.1
Volume (cy) (1/3*%("SA")*{Depth +"BD")-1/3*("BA")("BD"))/27 =
' "Vol" = 1055
$1.25/cy COST= $1,319
Backfill{cy) “Vol"-( (3.1415)(Dia.)*2(Depth))/27 = "BK"= 971
$1.25/cy COST= $1,214
Dewatering
Circumference 2* (3.1415)(("SD" + 2)/2f 182.2
$75/LF COST= $13,666
Valve Box: Length(ft) 5
Widthift) 5
Walls 8"
Base Slab (ft ) 25
Top Slab Aluminum Hatch COST= $1,440
TOTAL STRUCTURAL COST= $21,850.47
Pumps: 2 Motors: 2
Horsepower 12 5
GPM 400
Manufacturer Flyght/ABS
Model No. TOTAL PUMP COST = $14,200.00
Controls/Electrical: Estimated at 20% of Total Package Cost
TOTAL CONTROL COST = $3,550.00
Piping/Fittings/Equipment: TCTAL EQUIPMENT COST = $4,370.09
6" Plug Valve (2)
‘6" Check Valve (2) TOTAL LIFT STATION COST= $43,970.57

6" connector
Emergency pump out
6" DI piping
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Sheet No. |Job No.  95-145.00
. Made By JIW Date: 8/14/95
Station No. 5 Submersible checked By Date:
Installed 1995 Depth (ft): 18 Diameter (ft): 8
Precast Well
Wet Well(ft ) 18.00 $125/FT COST= $2,250
Top Slab(cy) 1.24 $450/cy COST= $559
Base Slab{cy) 4.42 $450/cy COST= $1,991
Excavation
Surface Diameter (ft) (2*Depth) + 10ft + Dia. = "SD" = 54
Surface Area (ft ) ( (3.1415)*("SD")*2)/4 = "SA" = 2290
Base Diameter (ft) Dia+ 10ft= "BD"= 18
Base Area (ft) { (3.1415)*("BD")"2)/4= "BA" = 254.5
Volume (cy) (1/3*("SA")*(Depth + "BD")-1/3*("BA")("BD"))/27 =
’ "Vol* = 961
$1.25/cy COST= $1,202
Backfill{cy) "VolI"-( (3.1415)(Dia.)*2(Depth))/27= "BK"= 827
$1.25/cy COST= $1,034
Dewatering
Circumference 2* (3.1415){("SD" + 2)/2f 175.9
. $75/LF COST= $13,195
Valve Box: Length(ft) 5
Width(ft) 5
Walls 8"
Base Slab (ft ) 25
Top Slab Aluminum Hatch COST= $1,440
TOTAL STRUCTURAL COST= $21,670.09
Pumps: 2 Motors: 2
Horsepower 13.5 5
GPM 500
Manufacturer Flyght/ABS
Model No. TOTAL PUMP COST = $14,800.00
Controls/Electrical: Estimated at 20% of Total Package Cost
TOTAL CONTROL COST= $3,700.00
Piping/Fittings/Equipment: TOTAL EQUIPMENT COST = $5,417.52
8" Plug Valve (2)
8" Check Valve (2) “TOTAL LIFT STATION COST = $45,587.61

8" connector
Emergency pump out
8" DI piping
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Sheot No. |Job No.  95-145.00
. Made By JIW Date: B/14/95
Station No. 6 Submersible Checked By Date:
Instalied 1995  Depth (ft): 20 Diameter (ft): 8
Pracast Well
Wet Well{ft ) 20.00 $125/FT COST= $2,500
Top Slab(cy) 1.24 $450/cy COST= $559
Base Slablcy) 4.42 $450/cy COST= $1,991
Excavation
Surface Diameter (ft) (2*Depth) + 10ft + Dia. = "SD"= 58
Surface Area (ft ) { (3.1415)*("SD")"2)/4= "SA" = 2642
Base Diameter (ft) Dia+ 10ft= "BD" = 18
Base Area (ft) { (3.1415)*("BD")*2)/4= "BA" = 254.5
Volume (cy) {1/3*("SA")*(Depth + "BD")-1 13*("BA™){("BD" /27 =
"Vol" = 1183
$1.25/cy COST= $1,479
Backfillicy) "Vol"-{ (3.1415)(Dia.)*2(Depth))/27= "BK"= 1034
$1.25/cy COST= $1,293
Dewatering
Circumference 2* (3.1415){("SD" + 2)/2f 188.5
$75/LF COST= $14,137
Valve Box: Length{ft) 5
Width(ft) 5
Walls 8"
Base Slab (ft } 25
Top Slab Aluminum Hatch COST= $1,440
TOTAL STRUCTURAL COST= $23,398.00
Pumps: 2 Motors: 2
Horsepower 17.5 5
GPM 600
Manufacturer Flyght/ABS
Model No. TOTAL PUMP COST = $16,640.00
Controls/Electrical: Estimated at 20% of Total Package Cost
TOTAL CONTROL COST= $4,160.00
Piping/Fittings/Equipment: TOTAL EQUIPMENT COST = $5,849.50
8" Plug Valve (2)
8" Check Valve (2) TOTAL LIFT STATION COST = $50,047.50

8" connector
Emergency pump out
8" DI piping
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8" connector
Emergency pump out
8" DI piping

Sheet No. lyob No.  95-145.00
. Made By JIW Date: 8/14/95
Station No. 7 Submersible [ Checked By Date:
Installed 1995  Depth {(ft): 20 Diameter (ft): 10
Precast Well
Wet Well(ft ) 20.00 $125/FT cosT=  $2,500
Top Slablcy) 1.94 $450/cy COST= $873
Base Slab(cy) 5.98 $450/cy COST= $2,689
Excavation
Surface Diameter -(ft} (2*Depth) + 10ft + Dia. = "SD"= 60
- Surface Area (ft) ( (3:1415)*("SD")*2)/4 = "SA" = 2827
Base Diameter (ft) Dia+ 10ft= "BD" = 20
Base Area (ft) ( (3.1415)*("BD")"2)/4= "BA" = 314.2
Volume (cy) {(1/3*("SA")*{Depth+ "BD")-1 13*("BA")("BD"))/27 =
"Vol" = 1319
$1.25/cy COST= $1,648
Backfill{cy) "Vol"-( {3.1415)(Dia.}"2(Depth))/27= "BK"= 1086
$1.25/cy COST= $1,357
Dewatering
Circumference 2* (3.1415)(("SD" +2)/2¢f 194.8
$75/LF COST= $14,608
Valve Box: Length(ft) 5
Width{ft) 5
Walls 8"
Base Slab (ft ) 25
Top Slab Aluminum Hatch COST= $1,440
TOTAL STRUCTURAL COST= $25,116.18
Pumps: 2 Motors: 2
Horsepower 20.5 5
GPM 700
Manufacturer Flyght/ABS
Model No. TOTAL PUMP COST = $17,600.00
Controls/Electrical: Estimated at 20% of Total Package Cost
TOTAL CONTROL COST = $4,400.00
Piping/Fittings/Equipment: TOTAL EQUIPMENT COST = $6,279.04
8" Plug Valve (2)
8" Check Valve (2) " TOTAL LIFT STATION COST= $53,395.22
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Sheot No. lJob No. 95-145.00
. Made By JIW Date: 8/14/95
Station No. 8 Submersible [checked By Date:
Installed 1995 Depth (ft): 20 Diameter ({ft): 10
Precast Well
Wet Well{ft ) 20.00 $125/FT COST= $2,500
Top Slablcy) 1.94 $450/cy COST= $873
Base Slab(cy) 5.98 $450/cy COST= $2,689
Excavation
Surface Diameter (ft) (2*Depth) + 10ft + Dia. = "SD" = 60
Surface Area (ft ) {( (3.1415) '("SD"')‘2)I4= "SA" = 2827
Base Diameter (ft} Dia+ 10ft= "BD" = 20
Base Area (ft) { (3.1415)*("BD")"2)/4= "BA"= 314.2
Volume {cy) {1/3*("SA")*(Depth+ "BD")-1/3*("BA")("BD"))/27 =
) "Vol" = 1319
$1.25/cy COST= $1,648
Backfill{cy) “Vol"-{ (3.1415)(Dia.)*2(Depth}}/27= "BK"= 1086
$1.25/cy COST= $1,357
Dewatering
Circumference 2* (3.1415)(("SD" + 2)/2f 194.8
$75/LF COST= $14,608
Valve Box: Length{ft) 5 .
Width(ft) 5
Walls 8"
Base Slab (ft ) 25
Top Slab Aluminum Hatch COST= $1,440
TOTAL STRUCTURAL COST= $25,116.18
Pumps: 2 Motors: 2
Horsepower 21 5
GPM 800
Manufacturer Flyght/ABS
Model No. TOTAL PUMP COST = $18,400.00
Controls/Electrical: Estimated at 20% of Total Package Cost
TOTAL CONTROL COST= $4,600.00
Piping/Fittings/Equipment: TCTAL EQUIPMENT COST = $10,046.47
10" Plug Valve (2)
10" Check Valve (2) TOTAL LIFT STATICN COST= $58,162.65

10" connector
Emergency pump out
10" DI piping
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|shaet mo. Joob No.  95-145.00
. Made By JIW Date: 8/14/95
Station No. 9 Submersible checked By Date:
Installed 1995 Depth (ft): 20 Diameter (ft): 10
Precast Well
Wet Well{ft ) 20.00 $125/FT COST= $2,500
Top Slablcy) 1.94 $450/cy COST= $873
Base Slab(cy) 5.98 $450/cy COST= $2,689
Excavation
Surface Diameter (ft) (2*Depth) + 10ft +Dia. = "SD" = 60
Surface Area (ft ) { (3.1415)*("SD")"2)/4 = "SA" = 2827
Base Diameter (ft) Dia+ 10ft= "BD" = 20
Base Area (ft) { (3.1415)*("BD")"2)/4= "BA" = 314.2
Volume (cy) {1/3*("SA")*(Depth + "BD"}-1/3*("BA")}{"BD"))/27 =
"Vol" = 1319
$1.25/cy COST= $1,648
Backfill{cy) “Vol"-{ (3.1415)(Dia.)*2(Depth})/27= -"BK"= 1086
$1.25/cy COST= $1,357
Dewatering
Circumference 2* (3.1415){("SD" + 2)/2f 194.8
$75/LF COST= $14,608
Valve Box: Length(ft} 5
Width(ft) 5
Walls 8"
Base Slab (ft ) 25
Top Slab Aluminum Hatch COST= $1,440
TOTAL STRUCTURAL COST= $25,116.18
Pumps: 2 Motors: 2
Horsepower 27.5 5
GPM 900
Manufacturer Flyght/ABS
Model No. TOTAL PUMP COST = $19,600.00
Controls/Electrical: Estimated at 20% of Total Package Cost
TOTAL CONTROL COST = $4,900.00
Piping/Fittings/Equipment: TOTAL EQUIPMENT COST = $10,046.47
10" Plug Valve (2)
10" Check Valve (2) “TOTAL LIFT STATION COST = $59,662.65

10" connector
Emergency pump out
10" DI piping
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Sheet No. |Job No.  95-145.00
. Made By JIW Date: 8/14/95
Station No. 10 Submersible Chacked By Date:
Installed 1985 Depth (ft): 20 Diameter (ft): 12
Precast Well
Wet Well(ft ) 20.00 $125/FT COST= $2,600
Top Slab{cy) 2.79 $450/cy cosT=  $1,257
Base Slab(cy) 7.76 $450/cy cosT=  $3,492
Excavation
Surface Diameter (ft) {2*Depth) + 10ft +Dia. = "SD"= 62
Surface Area (ft ) { (3.1415)*("SD"Y"2)/4 = "SA" = 3019
Base Diameter (ft) Dia + 10ft= "BD" = 22
Base Area (ft) { (3.1415)*("8D")"2)/4= "BA"= 380.1
Volume (cy) {1/3*{"SA")*(Depth + "BD")-1/3*("BA")}("BD"))/27 =
' "Vol" = 1462
$1.25/cy COST= $1,828
Backfill(cy) "Vol"-{ {3.1415)(Dia.)*2(Depth})/27= "BK"= 1127
$1.25/cy COST= $1,409
Dewatering
Circumference 2* (3.1415){{"SD" + 2)/2f 201.1
$75/LF COST= $15,080
Valve Box: Length(ft) 5
Width(ft) 5
Walls 8"
Base Slab (ft ) 25
Top Slab Aluminum Hatch COST= $1,440
TOTAL STRUCTURAL COST= $27,005.01
Pumps: 2 Motors: 2
Horsepower 30 5
GPM 1000
Manufacturer Flyght/ABS
Model No. TOTAL PUMP COST = $20,400.00
Controls/Electrical: Estimated at 20% of Total Package Cost
L TOTAL CONTROL COST= $5,100.00
Piping/Fittings/Equipment: TOTAL EQUIPMENT COST = $10,802.00
10" Plug Valve (2)
10" Check Valve (2) TOTAL LIFT STATION COST = $63,307.02

10" connector
Emergency pump out
10" DI piping




_3 Directory: C:\AUS
¥ Filename: PRECAST.WK3

Date:
n Time:

Top

oo ard

‘&l' et

o ond)

EXHIBIT (et l-H)
PAGE_25) OF _ 2%
30—-Mar—95
10:02 AM
PRECAST WETWELL INSTALLED COST SUMMARY
Diameter Material Cost
(feet)
4 6 8 10 12
Cost {5t of depth) 365 $125 3175 300 375
Basedep $645 3, $1,625 $2,821 pX
Top 3125 3500 $1,000 $1,400
Diameter Installation Adder @ 30%
(feet)
4 6 8 10 12
[ Cost {$1 of depth) 0 38 $53 $30 $113
Base 3194 5314 $548 846 $1,082
_Top ] $68 HEY 300 $420
Diameter Total Installed Cost
(feet)
4 6 8 10 12
[ Cost {3/ of depth) $85 3163 $228 390 $488]
Base 539 $1,359 525%78 33,667 $4,687
Top $163 3233 31,300 $1,820
Nominal Actua! Thi tual Quantity of  Quantity llem@Cost
i ickress Ac j ity of
Diameter Diameter Area Concrete  Concrele $275  cuyd.
{0 ) i) (sqft) {cutt) (cu.yd.) )
4 7.3 1.50 42 63 2 $645
[ 9.33 1.50 103 4 $1,045
8 1233 1.50 119 179 7 $1,825
10 15.33 1.50 185 277 10 32,821
12 7.3 1.50 26 34 13 53,605
. ltem Cost
Nominal Actual Thickness Actual Quantity of  Quantity of @
Diameter Diameter Area Concrete  Concrele $275  cuyd.
(i) i) ) (saft) (cuft) {cuyd) (3]
4 5.3 . 15 1 3152
6 1.33 0.67 42 28 1 S?ﬁ'f
8 9.33 0.67 . 68 45 2 $465
10 1.3 1.00 101 107 4 $1,027
12 133 1.00 140 140 5 314
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ELLIS K. PHELPS & COMPANY "%:i7¢

2152 Sprint Boulevard Phone: (407) 880-2900
Apopka, Florida 32703 FAX: (407)880-2962

To: Hariman & Associates
Bobby Wyatt
407-839-3790 (Fax)

From: Juan Citarella

Reference # Reference HP Package Estimate Current Flyqt Pump

3825-1 9.4 $21,000 CP 3127
3825-1 5 $18,000 CP 3102
? 5 $18,000 CP 3102
5443A 75 $21,000 CP 3127
80-200/3085 25 $16,000 CP 3085
C-3082 3 $16,000 CP 3085
Cc-3101 25 $16,000 CP 3085
3085 3 $16,000 CP 3085
3085 1.5 $16,000 CP 3085
c-3101 5 $18,000 CP 3102
Cc-3101 10 $21,000 CP 3127
3126 9.4 $21,000 CP 3127

? 2 $16,000 CP 3085
CP 3127 9.4 $21,000 CP 3127
CP 3127 10 $21,000 CP 3127
CP 3127 9.5 $21,000 CP 3127
CP 3152 20 $26,000 CP 3152
3085.181 23 $16,000 CP 3085
3085 2 $16,000 CP 3085

Note: Package estimates include (2) Fiygt submersible pumps,
accessories, control panel, and access covers.

Thank you for your inquiry!

‘;7'-, e

i)

Y
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| I ' ABS « Scanpump
g : ﬁ~ o . o Lawrence Pump & Engine

Pl |
. y MEMO ABS FLORIDA BRANCH

[
ot

T0: HARTMAN & ASSOCIATES DATE: 3/18/35

—

ATIN: BOBBY WYATT

FROM: COLIN MARTIN

SUBJECT: YOUR FAX INQUIRY 3/2/95
CITY OF PORT ST.LUCIE REPLACEMENT COST

n
]

-ty
e i

Mr. Wyatt,

in responss to your subject inguiry I would like to offer the

following pricing for the pump models you requested. I have

indicated the old pump model number as well as the new current

model number. Please note that the pricing is per pump with

accessories. For a typical duplex station multiply price by two.
~ Controls are priced seperately.

The CP3127 model no. is a Flypt, equal to the 8 HP ABS model.

£

PRICE EACH UNIT

it G Pwed el bl

OLD MODEL HP NEW WODEL WITH ACCESSORIES
AF156-4-4 2 AFP1040M15/4-11.60-4" $2,380.00
AF22-4—4: 3 AFP1040M22/4-11.80~-4" 2,550.00
AF40-4-4 6 AFP1042M46/4-21.60-4" 2,890.00
AF80-4-4 8 AFP1046M70/4-22.§0-4” 3,300.00
AF90-4-~4 12 AFP1046M30/4-22,60-4" 3,400.00
DUPLEX CONTROLS PER ST.LUCIE SPECS PRICE EACH DUPLEX
HP CONTROL W/FLOATS
2 or 3 $4,700.00
; 6 4,800.00
3 8 or 10 5,000.00

12 or 15 5,300.00

Ay P SN AL U A S

Pricing is for budgetary usagse only. Taxes are not included. Freight
and startup are included.

should you have any .questions or require additional information.
please do not hesitate to contact me.

3.

Regards,

-

RN |
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To: fnsf'y Nelsor Pageof2
From: Babby Wedf Date: June 2, 1995
Gorman Rupp

Lift station pump package (pump, guide rails, controls, Hoats, efc)

MODEL HP ACKAGE
T4A3-Bey) 20hp CS, 520
T4A3-B(Depled) 15hp 6s rs2 —
T4A3-B (D.P/y)' Shp L¢,/S6 —
TAA3-B (Dupler) 7.5hp W oa, 350 T
T4A3B (Dopyey) 10 bp b, 521 —
. m-sboplar) 75hp 63, 024 —
T6A3-B{Puple) 15hp L%, 407 —

AU THESE. 9 TIonS A LR Gasusd  Ong Fo
DESID) > GuioE  £BeS AneE NoT~  USEL, THESE
Paces INcwugZ BUBEEL (EUEC TS | F FRaHFTS
qrz. Oszp , Pamt  Peoct T/ gez T
TYHYE Pbovi  PucES, .
ST AME Sfaccdr A A Loechoge SO T I par
FE  INDIVI Jusl_ COM PONENTT PecES. //owzuz(/ “FEton)
Ara.  USTBY AfrefinmTE CeTaul PR Paddes PRI
A (1NCw9Zr 1N TYE PR VE PRicES, A Shemeng
AONEL T BZ 46D vour, .

Fron FacH OF

S 4r R

Z.SH - 5,408
(0 #H - S, 403 —

/S 4 - S, 86—
26 - § 702 —

Piasz  Cou (B o0  HavZ  QUESos

BWW/dt/MS/pumps berw %JILS/
ﬁ VST NJECSoR)
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A
:f; OATE: 7‘ 5 TIME: M@D—
ijOJEC'I' NAME: _Crty of fort St. Lute PROJECT MO =300, )

: y /-¥00-342- 7099
| b ~&TY CALLING: Secott EJwaids COMPANY: aylor

i PARTY CONTACTED: Boéblv k{ya‘/f COMPANY: _ A4T

‘% SUBJECT: __Z&pfecermonDd cocls 4 eityof Bt Sh uese,  ard hickwel)

'{ @'ﬂ}a@n&hf' Cats

1 :
-l TELEPHONE COMMUNICATION SUMMARY (Inclyding Decisions & Commitments)
1 Lollowre (oIS reie 9N by M Egwards

g G o i SOV Bl
o-¢ | 500 47 £s w/pmn{- 1as

1 €-8 | ¢1s T g 125 0

0 8-s0 | 9as 8’ 1S S00

i 10-12 | 818 107 300 /000
-15 (995 R 1375 /900
s+ | 13s

ACTION REQUIRED

o +pd

c.C.

—_—

_BARTMAN & ASSOCIATES, INC._

cngincers, hydrogcologists, sacntsts & management consulants

s ) ——

—_—
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Piping Costs

PVC (CS00 — DR 25) Force Main

Size Small Job (250") Med. Job (2,500") Large Job (25,000')

(in) (/1) ($/f) ($/1)
4" 12.25 9.80 9.10
6" 13.51 | 10.97 10.22
8" 15.28 12.68 11.82
10" 17.42 d 14.68 13.74
12 20.23 17.29 16.19

——— PVC (C905 — DR25) ——-

16" 27.08 23,76 22.26

Notes: 1) Values obtained using manufacturer’s quotes.
2) Costs include $500 permitting, 10%—15% mobilization, $7/ft installation,
and $.25-8.75 per foot pressure testing.
3) Costs exclude valves, fittings, and restoration work.
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Piping Costs

DIP (Class 50 — Epoxy Lined) Force Main

Size Small Job (250’) Med. Job (2,5007) Largc Job (25,000')
(in) ($/1) ($/1) ($/1)

4" 24.39 : 20.57 19.39

6" 27.58 | 23.13 21.71

8" 3'1 .58 26.44 24.75

10" 36.41 30.49 28.50

i2” 42.76 35.93 33.59

16" 47.75 40.13 37.47

Notes: 1) Values obtained using manufacturer":‘s quotes.

2) Costs include $500 permitting, 10%—15% mobilization, $7/ft installation,
and $.25-8%.75 per foot pressure testing.
3) Costs exclude valves, fittings, and restoration work.



EXHIBIT Q (.0 | —LO
PAGE__ 200 oF _2%4

i3 SH. NO: JOB NO: G5 - p75.c0
HARTMAN & ASSOCIATES, INC.  fmorsr oo oot
m: caogineers, hydrogeologists, surveyors & managemen consultants CHECKED BY: DATE:

Y-

T
¥ Tncludes eressure eshng -7

N

< Dﬁcf\f‘ ({'or w.mb &45)
DINE (T ol 52 Fores ey 1 ¥
1SA 12 7% o7 Mo LY
Svall job , Med. Moo lenge 3o %
} Zgé 556250 25,000 7 4\
: ¢ 8/74) (877> 4/ & * -
3 " A | —_—
4 ¥4V’ l41kas  1.s79.%0 .28 QM0
3 " 3.011351 2.46210.97 2.2710.22
1 g 4.55 1528 4 141268 3,73 .92 MO/
lo” .41 1792 5.93 1988 547157447, /;(w
- ﬁ \
] FA o y$.85 2023 %.26 17.29 1.70 Ko{gw/
1 *(caos- ores) § (\\r'
) 1* 148 2708 14.0423.9, 13.22 sz‘ e
3 N 22,2 \qu"
3 _ ol
8 @ V¢ (cg0- RIS Waks Main -
E Svall_dbo 5 22:1 oo lorge) Yoo .
Y 4.3 1,97 2.9 1068
;4 .5
] b 5. 741,05 4-8413.4, 4.00 1Z.12
g 7.98 1.23 (,.99 15.8] .04 4.2
o 10.52.22.15 9,47 1%.L5 3.4] 6.7
12.” 13.71 2582 |2.53 22.07 .42 20.2%
T @ N -(sae 3S) Grvity &R B "
o _small odlum loroje U‘//V g

~ 2.32 2.2 2.22 “r
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SH. NO: 2 JOB NO. q5_ }45‘00
HARTMAN & ASSOCIATES, INC. MADE BY: la_JU) OATE:
engineers, hydrogeologists, surveyors & management consultants CHECKED BY: DATE:
g?‘(ge Co:&s[*
* Trowdes oressure -\—-e:;—\-\r:s
@ DEP (ekre Corad Lined Class DD Foce Maln - Epoxy
mall (oo ~ad . ‘o o . s
zs:(w(‘ oA bning
RAIA:>) (ug cﬂ@ -1
" % “7.6918.9 @ 2% 15.07 su 13,39 5.50
3 |o 40 22.01 % 5017.56 7 LS b, 14 5.57
10 1 . 502559 )1 072044, |o 03 18.75 (.00
25"
127 17,05 29.6b 14.02725. 74 12,7521, 75 .75
14° 2. 703801 17.982818 16472534 7.75
1" .. 25 3%5?511 0L 31,63 l”l 32.25.97 Q.50
20" 33 | 748. 20 27 5533, 90‘95 34 35.59 9,25
24" 64\. LSEB™S 4 ) 3190 Iy. 40
el 55.57 ®5).02 43. 23 5. 50
@ ‘DT P (zee)erb&m& Sond Class 80 .. foree. n\q_.;n,f !ip:\ Xy
small Job il b lae. ol
G” h.94 23,8 10.53 19.83 4.80 18,57 5.50
37 |S. 28 22,0213 {38 25.03 lz.S52 21. 49 5.57
10” 19, 5‘052:‘”7 ,,42_1 24 1. 09 25.42 (». 0O
127 24. 303* | 373 % 20.00 24.7C 0. 7S
14" 37.01% "¢ han1z 26.7€ 37.1Y 7.75
lo" 2%, 1\55‘*"33 '*3745‘?7 32,1480 B.50
24" 64.15 57,12 f‘*' 154 .40
207 %-57 i (“5- 3. 15. 580
- R
A $|/a B tne main « o big . o
Mbo I3l

ﬁ(so/@' ’&)( Ui Nal\f\ on O. N\-QA(WV\ .
az.oo/ﬁ, BC poder mala oA vl ot
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7 RECORD OF TELEPHONE' COMMUNICATION" = -

_ﬂZZ_‘leME _ 3190

ROJECT NAME: S5~ £ conoony of Scale. pROJECT NO.: 93 ~/45. 00

ERTY CALLING: SIW COMPANY: __ HAT

{JRTY CONTACTED: Brion Yeaner company: Mol & StarkK
JUBJECT: Pipe laghll. Costs (g13) 597- 2165~

::1

ST EPHONE COMMUNICATION SUMMARY (Including Decisions & Commitments)

g 7 )
1 lvae job 3 25¢/Fr

I 5“6\(\(:(’—0*"0/) CW.MD ’,4»/3 #//F}- swall b > $2 /-F*
#1.50 = lorge 300 > % 4 Jer

-

g_gg_g% — TV, Fest *10O/Ft

ACTION REQUIRED

HARTMAN & ASSOCIATES, INC.

engineers, hydrogeologists, scientists & management consultants

—_— -
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FLORIDA DISTRISUTION CENTERS

o 11114 SATELUITE 8LVD.. ORLANDO, WL 32837 (407) sgg-0s10
1101 WEST 17TH STREET, RIVISRA OEACH. FL 33404 (407) 84406
6761 26TH COURT. EASY. SARASOYA, FL 34243 (313) 78€-8765
3804-A PRAOSPECT AVEBNULE. NAPLES, FL 33042 (943) 434-06€¢C
COVER SHEET

10:____ Jasey [allsee - %ﬂff’/hw L.
FROM: éﬂ M -
DATE: g

4 OF PAGES SENT (INC. COVER SHEET)_ 5 _

IF YOU DID NOT RECEIVE TOTAL # OF PAGES PLEASE
CALL 407-855-8510 /800-531-6998 / FAX # 407-240-1901
AND NOTIFY US IMMEDIATELY.

MessaGEs.  Faigp e stimates £
\[(cpuf %uom( b-F‘ .C_.c-4*{‘€

. oTef e/l S
7
SENDING FAX TO # Z'V

The Utility Supply Group, Inc.
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10"

12"

16"

PVC — CS00 DR 25

Force Mains C 6;-@«)

EXHIBIT (¢ H-4)
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Cost
25,000 ft.
LR

Cost Cost
150 ft. 1,600 ft
($AF {$/LF)
/.26 753
2.3¢ 2.2
3,99 3.%6
s.2¢9 5.7/
.59 g,;&
——C905DR25 -~

/422 13.89

/04

2.1/

3.7/

5.83

7.79

13.39
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Ol At OV —V.vy [V g Que Vviewv — el AJIVN v Jvd

% A [E] HARTMAN. & ASSOCIATES, INC.
~ engineers, hydrogeologists, surveyorsf & management consultants

? % 201 EACT. PINE STREET - SUTE 1000 = GRLANDOQ, FL 32801
L \ TELEPHONE (407} 8393885 - FAX (407) 838-3790
FAX (ADMDUUTRITY ENG/HYDROD - (407) €38-3700

FAX (CIVIL ENG/SURVEY/FINANCE - (407) 4818447

™~ O, €D

-~ ™ @, /
o Ol ' FACSIMILE TRANSMITTAL

w&emns P o ouney (Wallace

DATE: ___Z,ZL

. rE:_Costs e PVC. ge%-- Ecmqmy!f Scale.

WE ARE SENDING YOU {PAIGES. INCLUDING THIS COVER SHEET.
THESE PAGES ARE BEJNC TRANSMITTED AS INDICATED BELOW:

Q AS REQUESTED
QO FOR YOUR USE
\BKFOR YOUR COMMENTS

0 FOR YOUR APPROVAL

HARD COPY:
O WILL BE SENT VI REGULAR MAIL
O WILL BE SENT VIA OVERNIGHT MAIL
\WILL BE SENT BY FACSIMILE ONLY
MESSAGE:
/ .
N0, what looKing Eor are \based. ©n
4 . .
. £ Jhe Hrore.
ically ¢ onst Savings for o mwuch locger

| 0% ¥nan b o, sialler oo \oasez:k on Ho cirumtfances.

AR_oM2

A'ﬂ‘\!lf!(ore, , .~F mbe. vou, could, guote Hag, ,Qr‘:ce
as Hvee T—F&r - 1o o o, s, 0@~

(D0 onr. Z-SZooo/. “That oy we Could see .
_63\{;/‘95.. Your l\dp & potessional opirion & would
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AMERICAN CAST IRON PIPE COMPANY

2301 MAITLAND CENTER PARKWAY, SUITE 430
MAITLAND, FLORIDA 32751
PHONE (407) 660-8786 FAX (407) 660-1851

DATE: 2///55 No.oF PAGES__ ¥
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EASTITE CEMENT LINED PER FT ESTIMATING PRICES
Class 32 Clas 53 Clams 150 Class 200 Class 250 Clae300 Clam330 R ).50
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11.63
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18,91
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23.47
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36.26
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9.64
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15.83
20.26
2).63
27.20
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129.97
171.57

American Cust Jron Pipe Company
Ductile Iroa Pipe Price Sheet
Pricing Caloulations
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3383

49.16
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191.88
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R)51 R.J.3%0 R[.300 R).250 R}.200 R}.150

N/A

.48
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4.0
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228.86

NA
938
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Piping Costs

PVC (C900 — DR 18) Water Main

Size Small Job (250") Med. Job (2,500) Large Job (25,000')
(in) ($/1t) ($/ft) ($/ft)
4" 15.04 11.97 10.68
6" 16.65 . 13.46 12.12
8" 19.23 15.87 14.36
10* 22.15 . 18.65 16.97
12" 25.82 22.07 20.28
Notes: 1) Values obtained using manufacturer’s quotes.

2) Costs include $500 permitting, 10%—15% mobilization, $7/it installation,
$1—$2 per foot disinfectcn and $.25—8$.75 per foot pressure testing.
3) Costs exclude valves, fittings, and restoration work.



e e
[

P |

vvemn -
bt (S

bend o

EXHIBIT

PAGE 275>  OF

(44
Pl

Piping Costs

DIP (Class 50 — Cement Lined) Water Main

Size Small Job (250') Med. Job (2,500") Large Job (25,000')
(in) ($/tt) ($/1t) ($/ft)

6" 20.89 16.57 14.89

8" 24.01 | 19.06 17.14

10" 27.58 21.94 19.75

12" 31.66 3 25.24 22.75

14" 37.01 29.68 26.84

16" 41.25 33.13 29.97

Notes: 1) Values obtained using manufacturer"é quotes.

2) Costs include $500 permitting, 10%~15% mobilization, $7/it installation,
$1-$2 per foot disinfection and $.25—~$.75 per foot pressure testing.
3) Costs exclude valves, fittings, and restoration work.
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'RECORD OF TELEPHONE COMMUNICATION" ~ ~

_ﬂl/ﬁi/ Time: 390

kOJECT NAME: SOU= Econany of Stale  PROJECT NO: 95 145 00

-

}(TY CALLING: SIS ‘N COMPANY: AT
‘RTY CONTACTED: _Brion Yenner " company: Ml & StarK
usjeCT: _Pipeloghal. Costs (813 597- 2165~

N

e

‘::éiETEPHONE COMMUNICATION SUMMARY (including Decisions & Commitments)

;?_B“_téﬁﬂ__-k’sﬁm (“’*F-"’D A—Vg-. SO¢ /sl b > 75 /5t

} lorge_job 3 25 ¢/E4

!] igtafeetton (w.md #po ¥/ swall_ 3o > T /e

#I«S% ~ lorge joo > #1 pz="

| ‘ .
# 1.00 /F+

g gg\"a\h' & w; — 7. V. 725’{"

ACTION REQUIRED

HARTMAN & ASSOCIATES, INC.

enginecrs, hydrogcologists, scicntists & management consultants

|
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FLORIDA OISTRICUTION CENTERZ

B 11114 SATELLITE BLVO.. ORLANDO, ML 32837 (407) 3£6-0510
1101 WEST 17TH STREET, ANVIERA BUACH, FL 33404 (407) san-aase
€761 26TH COURT. EAST. BARATSOTA, FL 34243 (813) 766-8766
3804-A PROSPECT AVENUE, NAPLES, FL 33042 (913) €34-96€6¢

COVER SHEET
TO: " sy e %ﬂf/’ ay L fssee.
FROM: { L M -
DATE: g

4 OF PAGES SENT (INC. COVER SHEET)_S> -

IF YOU DID NOT RECEIVE TOTAL # OF PAGES PLEASE
CALL 407-855-8510/800-531-6998 / FAX # 407-240-1901
AND NOTIFY US IMMEDIATELY.

MESSAGES: ﬁﬂ? e Stimatss ‘,Q./
Vour Z S 4 scotl€

!
F@’wﬁwvﬁ (
T

7
S

P4

SENDING FAX TO #

The Utility Supply Group, Inc.
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% A E] HARTMAN. & ASSOCIATES, INC.

engineers, “hydrogeologists, supveyors & management consulfonts

?J kﬁ 201 EAST. PINE STREET - SW(TE 1000 = GRLANDO, FL 32801

TELEPHONE (4077 839-388S - FAX (407) 838-3780
FAX (ADRDU/UTILTY EXQ/HYDRO) * (40T 38-3760
FAX (CSVIL ENG/SURVEY/FRIANCE) « (407) 48+B44Y

g™ e D

-~ @
Fﬂum alm "FACSIMILE TRANSMITTAL

oI —Lullins TV i amey (Uhllace

TAX_ORL2

DATE: 7///7.5/
RE: _Cosis fec PV gg% E‘CMO_Mél of Scale.

WE ARE SENDING YOU { PACES, INCLUDING THIS COVER SHEET.
THESE PACES ARE BEINC TRANSMITTED AS INDICATED BELOY:

Q AS REQUESTED

QO FOR YOUR USE

woa YOUR COMMENTS

01 FOR YOUR APPROVAL

HARD COPY:

0 WILL BE SENT VIA RECULAR MAIL

0 WILL BE SENT VIA OVERNICHT MAIL

X ¥ILL BE SENT BY FACSIMILE ONLY
MESSAGE:
! .
N0na, what Tm )ovkug Lor are costs ‘oased. oo
3 £ He Yaore.

ypicaly b, o, considemble Savings for oe_much /wyu-'

g0b ey G o, swaller 0% \oased\ on He cifumtonces.

Thvrboce. , Maybe.  you could, guonie. 4& 1Q(‘tc,es&
M%_Ll_d__iatdgbﬁ one. w/ /SO /enq-ﬂ'us, e -
(D0’ e z&000 7. Thak oy we Cosld -.see_#&
favima, Your I\OJD 4 pmﬁésiom/ ophi'on & would

IF THERE ARE QUESTIONS OR PROBLEMS WITH THIS TRANSMITTAL,
PLEASE CALL (407) 839-3955

< Vva
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Water Mains
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AMERICAN CAST IRON PIPE COMPANY

2301 MAITLAND CENTER PARKWAY, SUTTE 430
MAITLAND, FLORIDA 32751
PHONE (407) 660-8786 FAX (407) 660-1851

DATE: ; NO. OF PAGES 4’
ZE o, meemt

TO: NAMCY bacipcs /./ﬂgT/MMZ./lSSao

FROM: %«7%‘_/ |

CT: b -fT/mA-r 1<l fRecES

SecTrIpY SPAZES  UTlertres

: o
N7ICues Are 3 PRIGE LiSTs foh  FAMe , #a0d © (MGe dobs . /Uo7

TiHe Price Dirresrmees in CEASS SO, Bu7 flCss nnTicS Tz SAvIVES
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12°
14°
16°
1

"
30°
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4°
40
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60°
64"

EASTITE CEMENT LINED PER FT ESTIMATINO PRICES
cnan Cless 92 Clacs$) Claas 150 Clars 200 Clase 230 Clan300 Class330 R.}.50

“n
.47
393
&l4
10.73
1).61
17.56

L2061

2).74
2701
33.9%
47.03
¢4.83
20.94
109.40
141.92

52
3.78
6.30
3.50
11.63
14.712
1891
22.)4
23.47
28.93
36.26
L3
70.33
89.34
1ns.n
162.80
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American Cust Jyon Pipe Company
Ductile tron Pipe Price Shoet
Pricing Calculations

.n
631
707
9.64
12.5¢
15.83
20.26
23.65
27.20
30.83
3853
35.20
7533
9238
129.97
171.57

37.6)
2.7
66.06
92.63
12233
16139
174.62

28.72
am
amn
n»
10151
1334
176.67
19334

433

17.42 -

20.20

23.5)

3143

43.80

63.26

80.28

110.39
148.49
9088
212.00

1493
18.05
2145
25.09
33.26
48.86
61.70
$6.90
119.24
161.53
209.28
230.56

4N NA
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6.96 1227
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N/A
9.17
10.18
1.0t
1679
20.26
71.88
).
3837
4401
3543
77.03
103,78
129.25
169.0%
219.42

N/A
9.10
9.48
1184
13.03
18.79
25.59
nwn
37.08
4133
38.04
12388
114.16
143.89
127,78
246.07

2528
Jo.gs
36.08
42.09
35.76
78.86
108.64
138.21
178.93
233.0)

i it
LTS

24.6¢
3023

40353

53.95

7580

10420
12859
172007
219.99
29938
32450

51.22
nmn

58.65

12210
161.19
206.94
28417
305.84

67.63
9421
11437
1321
193.83

287.12

34.00
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MEDIL -
. American Cast Irom Pipe Company
Pricing Calcuhts
EASTITE CEMENT [INED PER FT ESTIMATING PRICES ' POLYBOND
ClastS1 Class 52 Class 33 Clase 150 Class 200 Claew 230 Clas300 Claz330 R J.50 R )51 R.J.350 RJ.300 R).250 R}).200 RJ.150 o CTE
I 496 3.49 6.01 494 NA NA NA 3* N/A
4 N/A 5.48 611 667 3a8 NA 9.46 938 4° 525
6 3.78 640 1.01 1.63 374 10.03 10.65 9.99 [ 550
| o 8,00 3.80 9.63 10.42 7.51 1238 13.67 1239 8* 557
10° 10.57 11.60 12.60 1).60 9.69 16.64 17.67 15.76 10" 6.00
12 1352 472 15.92 1mn 1243 2077 2197 19.70 12 675
14 17.42 1893 2038 2084 1539 16.07 16.45 27.19 298 26878 2639 28N 14 775
16 20.36 2.1 2).87 25.30. 1.72 19.4) 20.42 3337 35.00 3123 J2.24 15 16' 850
18" .74 25.60 27.46 9.9 21.70 23.09 24.19 Rl &1 4022 R ¥ 4] 72 3633 18* 9.00
20 27.08 29.12 119 33.26 231 2.2 288 44.03 46.12 45.38 44.02 4231 20" 9.25
24" 34.12 36.60 39.09 41.54 30.86 3383 sn 829 36.62 $9.10 60.79 5832 5633 5336 24° 11.40

30° 4513 2052 39 $9.27 4039 44TT 4906 3245 3676 I6AS 8052 8676 0245 7916 7477 7039 30° 1550
36° 6349 6343 7543 K108 5696 6176 6177 TII6  IM34 10443 11042 11547 11330 10870 10270 97.90 36 1800
4 7833 8686 96.40 10476 7077 7902 8613 9328 10259 12684 13548 15090 14139 1345 12743 11908  42° 2050
4 10365 V1620 12795 139.03 9863 10823 1780 12740 1369) 16334 17648 19662 187.09 17752 16752 15832 48 2800
34°  JALA 13736 17332 18906 12988 14354 13792 17191 18550 21294 22886 25740 24341 22942 21544 20138 S&° 3400
- 16139 17667  191.83 20923 22439 29938 28417 26889 &0~

“r 17462 19304 21200 23036 24679 32450 30584 28712 64"
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Clacs 31
$.50
627
768
10.61
13.99
17.78
2269
26.63
30.63
90
4).37
60.01
£6.59
103.88
130.82
191.61

Class 52 Class 53 Claey 150 Class 200 Clars 230 Clase300 Clas330 R.[.50

6.20
7.02
(X 7]
11.61
13.20
19.19
14.43
28.61
9N
3738
16.85
6321
92.53
113.87
162,02
20757

Eodedl . " ol ol i

. -
American Cast Irea Pipe Company
Duuctite Iron Pipe Prios Sheat
Pricing Calcuhas

6.7
1.6
9.1
12.58
16.40
20.64
26.16
30.56
3513
39.86
49.79
1041
98.47
124.41
17311
223.42

41.96

7.88

87.90

132.89
164.12
229.87
241.22

sn
37
78.69
96.23
142.48
17¢.18
245.19
260.20

M.

1032
22.29
23.8)
30.19

3837
84.7
101.26
152.07
192.17
26038
179.06

19.20
.21
17.58
nn
42.85
62.28
9.5
110.76
161.66
206.17
7778
29779

3.57
6.13
6.87
9.02
1.6
1494
19.67
24.42
28.93
33
43.80
§7.40
93.3¢
122,15
17519
220.16
292.89
neas

N/A
N/A
1.19
149
1881
23.38
3126
3746
49.07

R}.51 R[.350 R).300 RJ.250 R[.200 R}).150

N/A
1027
1193
13.49
20.06
23.00
33.00
39.44
4531
s1.50
66317
90.01
127.52
152.19

210,51
26.11

NA
10.1s
1.
13.90
1769
22.09
29.98
3724
431.53
50.94
6330
97.40
136.43
170.47

230.38 .

291.66

29.51

36.02

4221

4931

6533

92.28

130.45
159.07
22124
171.67

v
Mol

"
.17
11963
144.56
20217
24958
3.69

7796

1482
13621
192.58
0562
33737
353.72
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UNIT COST RELATIONSHIP OF FACILITY
EQUALS THE SUM OF ITS COMPONENTS

WATER TREATMENT PLANT FACILITY COMPONENTS

(&

N

A

WATER TREATMENT FACILITY

UNIT COST CURVES

GROUND CHLORINATION HIGH HYDRO- EMERGENCY

WELL + STORAGE + SYSTEM + SERVICE <+ PNEUMATIC + POWER L] COMPOSITE UNIT COST CURVE
TANK PUMP TANK GENERATOR
5
2 o z 2 i 5
R ! g & g g 5

GALLONS / DAY GAL PPD GPM GAL KILOWATT ; \

:

N
\
GALLONS PER DAY (GPD) CAPACITY
_ . : é%é_
WATER TREATMENT FACILITY COMPOSITE UNIT COST CURVE =N
EXHIBIT ©eH-5)
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EXHIBIT (G- /)

PAGE_/ __oF /9

EXHIBIT __ (GCH-6)
SPONSORED BY GERALD C. HARTMAN, P.E.
DESCRIPTION:

ECONOMY OF SCALE COMPENDIUM
ILLUSTRATIONS: STEEL GROUND

STORAGE TANK USED AND USEFUL,
MARGIN RESERVE



EXHIBIT Gl 4D

pacE 2 _oF_[9
SUMMARY ON STEEL GROUND STORAGE TANK
COST AND UNIT CURVE

. THE COST CURVE ON THE ATTACHED PAGE
ILLUSTRATES THE RELATIVE COST FOR
VARIOUS SIZE STORAGE TANKS

. THE UNIT COST CURVE ON THE ATTACHED PAGE
ILLUSTRATES THE ECONOMY OF SCALE

. THESE COST CURVES ARE USED IN ALL
FOLLOWING CHARTS, TABLES AND GRAPHS

MAR/ch
Misc.12.SSU.sum -1-



EXHIBIT

oncE__ 3 J oF A

STEEL GROUND STORAGE TANK

AN KAAANKRAAPANKY
4(4\}4>\/<\\«\</§\4<\§///\\><\/K\///\//\
N\ N
COST
140,000
I /45
120,000 >
100,000 / //
R
S 98350
488,000 1
*45:3%8
20,000
oo 80,000 100,000 . 150,000 ‘ 200,000 ' 280,000
25,000 75,000
Capacity (Qa!)
CAPACITY UNIT COST
5
2 Py
:
H 3
o
EN
2
L70 N
/oot
S
¢0.81 Ig
° 50,000 100,000 ‘ 150,000 200,000 ' 250,000
25,000 75,000

1) Complete steel tank, concrete foundation, roof, roof manway, gravity
vent, bottom manway hatch, ladder & cage assembly, top manway

Capacity (Gal)

platform, protective bolt caps, and Installation costs are Included

In the manufacturers’ quotations.

2) Includes 5% piping, 0% electrical, and 8% sitework costs.
3) Costa are based on June 1985, ENR Index » 5433.

EXHIBIT GCH-6

STEEL GROUND STORAGE TANK COST CURVES

e




EXHIBIT

(Gcify)

PAGE__4 oF_/ @

COMMENTARY ON EXAMPLE PHASING
PLANS/ANALYSIS

SUMMARY

THE FOLLOWING THREE PAGES ILLUSTRATE BY
GRAPH/DIAGRAM THE FOLLOWING AS TO STORAGE
TANK: PHASING SCHEDULES, CASH FLOW, FACILITY
CAPACITY, CUMULATIVE INVESTMENT/DOLLARS IN
USED AND USEFUL AND PERCENT USED AND USEFUL.
THE FIGURES REFLECT A 3% GROWTH RATE
WHEREBY DEMAND INCREASES FROM 25,000 GPD TO
100,000 GPD. THE ANALYSIS ASSUMES 0% INFLATION
AND A 0% DISCOUNT RATE. USED AND USEFUL IS
ASSUMED TO EQUAL EXISTING NEED DIVIDED BY
TOTAL CAPACITY.

CONCLUSION

THE FIGURES ILLUSTRATE THAT EXPANSION WITH
THE SMALLER UNITS PRODUCES A SIGNIFICANTLY
HIGHER VALUE IN USED AND USEFUL AND THUS,
RATE BASE, THAN EXPANSION WITH LARGER UNITS.

MAR/ch
Misc.12.SSU.sum -2-



- FACILITY DEMAND (25,000 TO 100,000 GPD) 3% GROWTH
a 7o — ”/’
[-% I
g _————'——-”
o % B— foet
z pasmmen
<
S 25000
w
o
° 5 10 15 20 25 30 35 40 45 50
FACILITY PHASING SCHEDULE USING 25,000 GAL. TANKS
YEAR
| P | P I B I N P | O |
i L N ’l"'l""l""l""l' I i ]
| S 10 15 2|0 25 30 .?5 40 45 50
100000 PLANT CAPACITY
m 73,000
2
O s0.000
=
<
< 25000
° 5 10 15 20 25 30 35 40 45 50
CASH FLOW DIAGRAM (0% INFLATION)
5 10 15 20 25 30 35 40 45 50
| PSR | IR R NS SR R R . . . .1
T LI T L IR
{ 1 3 £t
178000 CUMULATIVE INVESTMENT / DOLLARS IN USED AND USEFUL
. — [ N| ' £ 3’/ 1
e 1o —”C.n 8.182
¢ 100,000 ?
m m - puaent $1D 1Y
; - - s4n.690 et | N\ s15.097 <‘“ LIRS|IN [iSEQ AND USEFL
3 50,000 N oYY 365,
Q 2500 _Tgf
° S 10 15 20 25 30 35 40 45 50
o PERCENT USED AND USEFUL
1 [ puEcy
sé 7% — T \ - —”’ \" A1
: %0 \—--——-""—-—— \"’”
2
1]
o0
4 2
a
° S5 10 15 20 25 30 35 40 45 ’ 50

EXHIBIT GCH-6

EXPANSION USING 25,000 GAL. TANKS

AB
=

(e -6\
)

EXHIBIT
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" FACILITY DEMAND (25,000 TO 100,000 GPD) 3% GROWTH
a 700 — LT |
[-% B
g —_____._—.—’
a 0w p—— =
z gt
<
: 25,000
w
o
° 5 10 15 20 25 30 35 40 45 50
FACILITY PHASING SCHEDULE
YEAR
N RESEY PRSI PEUSE SULEE TSRS
I 5 10 15 20 25 30 a5 | 40 45 50
o PLANT CAPACITY
° 75,000
=
O so000
3
L4
O 25000
° 5 10 15 20 25 30 35 40 45 50
CASH FLOW DIAGRAM (0% INFLATION)
5 10 15 20 25 30 35 40 45
L | I PR PO | A N B BN RN B
é' |"'|""|""é 'l""|""|'é|'|""|"
- CUMULATIVE INVESTMENT / DOLLARS IN USED AND USEFUL
£ £ B
g 75,000 e — """—<:—u\m L
j 50000 $55.000 - \‘—SFGJW ™~ $p2.3¢1
o [~ $p2,844 e h— bouiars| m 0 L
R A LT
° 5 10 15 20 25 30 35 40 45 50
_ PERCENT USED AND USEFUL _
-~ % 1] \ f’/”
§ __——"’ —_‘———”
- s0 -—"'"—’— et~
2 ———
w
Q
-4 25
w
[N
° 5 10 15 20 25 30 35 40 45 50
AB
EXHIBIT GCH-6 EXPANSION USING 50,000 GAL. TANKS =N
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_ FACILITY DEMAND (25,000 TO 100,000 GPD) 3% GROWTH
. B
a 700 — ”’/
Y _—”
g —-—"’—”
a o0 ————
2 Lt
<
= 25000
[TT]
(=]
° 5 10 15 20 25 30 as 40 45 50
FACILITY PHASING SCHEDULE
YEAR
':::'l":}::::I::::'::::}::::}:...' {: :}: {
,EIM 5 10 15 2|o 25 30 3!5 YJM 40 45 50
4] 37
#1000
GAL I\ GAL /I
e et
oo PLANT CAPACITY
® 75,000
4
© s0.000
5
<
O 25000
° 5 10 15 20 25 30 35 40 45 S0
CASH FLOW DIAGRAM (0% INFLATION)
5 10 15 20 25 30 35 40 45
L A P BT IR BN VTP T PR T
I | L L D D e D D e T
2 2
£ g
CUMULATIVE INVESTMENT / DOLLARS IN USED AND USEFUL
n oo m N
% 5000 $1.55%
-6 50,000 OOUARE Nl USED AND MSERUL T ST AN L $70.31p
Q 20 [ s2p.ods $25.055 330,245 N s3s.016 .
° 5 10 15 20 25 30 35 40 45 50
. PERCENT USED AND USEFUL _
g s ———’—-’ ot
= 50 —””—
2z ——
w
Q
[+ 2
&
° 5 10 15 20 25 30 35 40 45 50
AR
EXHIBIT GCH-6 EXPANSION USING 100,000 GAL. TANKS =N

(éé/-.c- ¢)
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EXHIBIT - égg/—g)
PAGE_ K OF /7

COMMENTARY ON CUMULATIVE DOLLAR AND
USED AND USEFUL COMPARISON BETWEEN UNIT
SIZES

SUMMARY

THE TWO FIGURES ON THE FOLLOWING PAGES PLOT
CUMULATIVE INVESTMENT MADE OVER TIME FOR
VARYING TANK SIZES. THE FIRST FIGURE SHOWS
INVESTMENT IN 25,000 AND 50,000 GPD TANKS AND
USED AND USEFUL VALUES, ASSUMING 0%
INFLATION AND 3% GROWTH. THE SECOND SHOWS
INVESTMENTS IN 25,000 AND 50,000 GPD TANKS AND
USED AND USEFUL VALUES, ASSUMING 0%
INFLATION AND 10% GROWTH.

THE SHADED REGIONS ILLUSTRATE THE SAVINGS
WHICH COULD BE REALIZED WITH THE USE OF
LARGER TANKS.

ON THE FIRST FIGURE, THE INITIAL COST OF THE
25,000 GALLON TANK IS $42,000. IF A LINE WERE
EXTENDED TO THE RIGHT ALONG THE $42,000 VALUE,
IT WOULD INTERSECT THE 50,000 GALLON USED AND
USEFUL PLOT AT YEAR 15. SIMILARLY, IF THE $84,000
LINE WERE EXTENDED, IT WOULD INTERSECT THE
50,000 GALLON USED AND USEFUL PLOT AT
APPROXIMATELY YEAR 35. THIS WOULD JUSTIFY

MAR/ch
Misc.12.SSU.sum -3-



EXHIBIT Mﬁé&é)
PAGEi oF /T

ESTABLISHING A 15-YEAR MARGIN RESERVE IN THIS
EXAMPLE.

THE SECOND FIGURE ILLUSTRATES THE COST EFFECT
OF BUILDING 25,000 GPD TANKS OVER TWO- AND
FIVE-YEAR INCREMENTS VERSUS BUILDING A 100,000
GPD TANK AND UTILIZING A 15-YEAR MARGIN
RESERVE. AS THE GRAPH ILLUSTRATES, BUILDING IN
25,000 GPD INCREMENTS RESULTS IN OVER TWICE
THE COST AS BUILDING THE 100,000 GPD TANK OVER
A 15-YEAR MARGIN RESERVE PHASE, WITH SAVINGS
BEGINNING AS EARLY AS YEAR SEVEN.

CONCLUSION

THE FIGURES ILLUSTRATE THAT SIGNIFICANTLY
HIGHER COST IS ATTRIBUTED TO EXPANSION WITH
SMALLER TANKS UNDER BOTH SCENARIOS. WITH
HIGHER GROWTH RATES, LARGER CAPACITY UNIT
PHASING IS MORE ECONOMICAL.

MAR/ch
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CUMULATIVE
' A $158,000
o e — —— 7ﬁ
150,000 %
/ / > $58,000
125,000 S—_ soe— -—8-126'_0.(2. [ — // //%
2 $110,000 ‘/%/ / Z /// //;_J
~ - »
¢) 100,000 C o
c m“‘s/ CUMULATIVE
j —2500 AL TANKS e s o o 5000 O . IVESTYENT
=) ;5000 ! A/’ 2 .
o ™
: | 27/ o
wwo |7 Lo
50,000 1 e /woc \
‘\L’ B \\—ooums IN JUSED AND USEFUL
$42,000
[+] < 10! s :20: +—t :25§ +—t ‘30: :351 } :40== !%451 %50
YEAR
NOTE: 3% GROWTH RATE
0% INFLATION /// = POTENTIAL 8 SAVED BY USING 50,000 GAL. TANKS
AB_ |
EXHIBIT GCH-6 CUMULATIVE INVESTMENT / DOLLARS IN USED AND USEFUL =
FOR EXPANSION WITH 25,000 GAL. TANKS AND 50,000 GAL. TANKS
EXHIBIT (ecH-4)
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175,000

150,000

125,000

100,000

75,000

DOLLARS (s)

50,000

25,000

NOTE:

CUMULATIVE
INVESTMENT
25,000 GAL. TANKS

y
p

S W _
:\ cannms WY / ////////// .
a2 B
,J s \r/gémmm WERE,
== 1

10% GROWTH RATE

7/

YEAR

10 v T T T ]

5

= POTENTIAL 8 SAVED BY USING 100,000 GAL. TANK

20

0% INFLATION
' Bas—
CUMULATIVE INVESTMENT / DOLLARS IN USED AND USEFUL
EXHIBIT GCH-6 FOR EXPANSION WITH 25,000 GAL. TANKS AND 50,000 GAL. TANKS
EXHIBIT (Gose)
PAGE _// OF /2




EXHIBIT

(L.

PAGE_/A_oF /T

COMMENTARY ON COMPARISON OF COST PER ERC
TABLES

SUMMARY

THE FOLLOWING TWO TABLES SHOW THE CUSTOMER
COST SAVINGS ON AN ERC BASIS RESULTING FROM
EXPANSIONS MADE WITH LARGER, RATHER THAN
SMALLER TANKS WHEN USED AND USEFUL EQUALS
NEEDED CAPACITY DIVIDED BY TOTAL CAPACITY.
THE FIRST TABLE SHOWS SAVINGS FROM 50,000 GPD
TANK VERSUS 25,000 GPD TANK  EXPANSIONS,
ASSUMING 3% GROWTH AND 0% INFLATION. THE
SECOND SHOWS SAVINGS FROM 25,000 GPD TANK
VERSUS 100,000 GPD TANK EXPANSIONS, ASSUMING
10% GROWTH AND 0% INFLATION.

CONCLUSION

THE LARGE TANK ALTERNATIVES PRODUCE ANNUAL
SAVINGS PER ERC OF 53% AND 117%, RESPECTIVELY.

MAR/ch
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EXHIBIT

(Geu - g)

Comparison of Cost per ERC Based On _——
25,000 Gallon vs. 50,000 Gallon Tank Phasing Schedules — 0 % Inflation
25,000—gal Tank Phaging 50,000—gal Tank Phasing Annual
Demand Numberof|  Cumulative Percent Dollars Annual Cost Cumulative Percent Dollars AnnualCost| Savings  Percent
Year (gpd) ERCs (1) 1 Used and Uscful  Used and Usefu!  per BRC(2) lovestment Used and Useful  Used and Useful  per ERC(2)| perERC Savings
0 25,000 95| $42,000 1000%  $42,000.00 $53.05 $55,000 50.0%  $27,500.00 $34.74( $1832 53%
1 25750 98| $42,000 103.0%  $43,260.00 $52.97 $55,000 " 51.5% $28,325.00 $3468| $1829 53%
2 26,523 100 $84,000 53.0%  $44,557.80 $53.47 $55,000 53.0%  $29,174.75 $3501| $1846 53%
3 27318 103 $84,000 54.6%  $45,894.53 $53.47 $55,000 54.6%  $30,049.99 $35.01( $1846 53%
4 28,138 107| $84,000 56.3% $47271.37 $53.01 $55,000 56.3%  $30951.49 $34.71| $1830 53%
5 28,982 110 $84,000 58.0%  $48,689.51 $53.12 $55,000 58.0%  $31,880.04 $34.78| $1834 53%
6 29,851 113| $84,000 59.7%  $50,150.20 $53.26 $55,000 59.7%  $32,836.44 $3487( $1839 53%
7 30,747 116| $84,000 61.5%  $51,654.70 $53.44 $55,000 61.5%  $33,821.53 $3499| $1845 53%
8 31,669 120 $84,000 633%  $53,204.34 $53.20 $55,000 63.3%  $34,836.18 $34.84| $1837 53%
9 32,619 124| $84,000 652%  $54,800.47 $53.03 $55,000 65.2%  $35881.26 $34.72| $1831 53%
10 33,598 127| $84,000 672%  $56,444.49 $5333 $55,000 67.2%  $36,957.70 $3492( $1841 53%
11 34,606 131| $84,000 69.2%  $58,137.82 $53.26 $55,000 69.2%  $38,066.43 $34.87( $1839 53%
12 35,644 135| $84,000 71.3%  $59,881.9%6 $53.23 $55,000 71.3%  $39,208.42 $3485| $1838 53%
13 36,713 139| $84,000 73.4%  $61,678.42 $53.25 $55,000 73.4%  $40,384.68 $3486| $1838 53%
14 37,815 143| $84,000 75.6%  $63,528.77 $5331 $55,000 75.6%  $41,596.22 $3491| $1840 53%
15 38,949 148 $84,000 71.9% $65434.63 $53.06 $55,000 77.9%  $42,844.10 $34.74| $1832 53%
16 40,118 1521 $84,000 80.2% $67397.67 $5321 $55,000 80.2%  $44,129.43 $3484| $1837 53%
17 41,321 157| $84,000 82.6% $69,419.60 $53.06 $55,000 82.6% $45453.31 $34.74| $1832 53%
18 42,561 161 $84,000 85.1% $71,502.19 $5329 $55,000 85.1% $46,816.91 $3489| $1840 53%
19 43,838 166| $84,000 87.7% $73,641.25 $5324 $55,000 87.7%  $48,221.42 $3486| $1838 53%
20 45,153 171 $126,000 60.2% $75856.67 $5323( $110,000 45.2%  $49,668.06 $3485( $1838 53%
21 46,507 176| $126,000 62.0%  $78,132.37 $5327| $110,000 46.5%  $51,158.10 $34.88| $1839 53%
22 47,903 181| $126,000 63.9%  $80,476.34 $5335| $110,000 47.9%  $52,692.84 $3493| $1842 53%
23 49,340 187| $126,000 65.8%  $82,890.63 $53.19| $110,000 49.3%  $54,273.63 $3483| $1836 53%
24 50,820 1921 $126,000 678% $85371.35 $53.36( $110,000 50.8%  $55,901.84 $34.94| $1842 53%
25 52,344 198 $126,000 69.8%  $87938.67 $5330( $110,000 52.3% $57,578.89 $3490| $1840 53%
26 53,915 204| $126,000 71.9%  $90,576.83 $5328| $110,000 53.9% $59,306.26 $3489( $1839 53%
27 55,532 210| $126,000 74.0%  $93,294.14 $5331| $110,000 55.5%  $61,085.45 $3491| $1840 53%
28 57,198 217| $126,000 76.3%  $96,092.96 $53.14| $110,000 57.2%  $62,918.01 $34.79( $1835 53%
29 58,914 223 | $126,000 78.6%  $98,975.75 $53.26| $110,000 58.9%  $64,805.55 $3487| $1839 53%
30 60,682 230 $126,000 80.9% $101,945.02 $53.19( $110,000 60.7%  $66,749.72 $3483]| $1836 53%
31 62,502 237| $126,000 83.3% $105,003.37 $53.17| $110,000 62.5%  $68,752.21 $3481| $1836 S53%
32 64,377 244 $126,000 85.8% $108,153.48 $53.19| $110,000 64.4% $70814.78 $3483] $1836 53%
33 66,308 251] $126,000 88.4% $111,398.08 $53.26| $110,000 663%  $72,939.22 $3487| $1839 53%
34 68,298 259| $168,000 68.3% $114,740.02 $53.16| $110,000 68.3% §75,127.40 $3481| $1835 53%
35 70,347 266 $168,000 703% $118,182.22 $5332| $110,000 703% $77381.22 $3491| $1841 53%
36 72,457 274| $168,000 72.5% $121,727.69 $5331} $110,000 72.5%  $79,702.65 $3491| $1841 53%
37 174,631 283| $168,000 74.6% $125379.52 $53.16] $110,000 74.6%  $82,093.73 $3481| $1835 53%
38 176,870 291 $168,000 76.9% $129,140.91 $53.25| $110,000 76.9%  $84,556.55 $34.87| $1839 53%
39 79,176 300 $168,000 79.2% $133,015.13 $5321| $110,000 792%  $87,093.24 $3484| $1837 53%
40 81,551 309| $168,000 81.6% $137,005.59 $5321( $110,000 81.6%  $89,706.04 $3484| $1837 53%
41 83,997 318| $168,000 84.0% $141,115.75 $5325| $110,000 84.0% $92397.22 $3487| $1838 53%
42 86,517 328| $168,000 86.5% $145349.23 $53.18| $110,000 86.5%  $95,169.14 $3482| $1836 53%
43 89,113 338| $168,000 89.1% $149,709.70 $53.15] $110,000 89.1%  $98,024.21 $3480) $1835 53%
44 91,786 348| $168,000 91.8% $154,201.00 $53.17| $110,000 91.8% $100,964.94 $3482] $1836 53%
45 94,540 358| $168,000 94.5% $158,827.03 $53.24( $110,000 94.5% $103,993.89 $3486| $1838 53%
46 97,376 369| $168,000 97.4% $163,591.84 $5320( $110,000 97.4% $107,113.70 $3483| $1837 53%
47 100,000 379 | $168,000 1003% $168,499.59 $53.35| $110,000 1003% $110,327.11 $3493| $1842 53%
Notes:

(1) Based on a average day unit demand of 264 gpd.
(2) Calulated as follows : Cost per ERC = [(Dollars Used and Useful) * 0.12]/ Number of ERC's.
(Assuming a 12 % rate of return with no adjustments made for taxes, etc.)
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Comparison of Cost per ERC Based On
25,000 Gallon vs. 100,000 Gallon Tank Phasing Schedules
0 % Inflation

.- 25,000—Gallon Tank Phasing 100,000—Gallon Tank Phasing Annua!
Demand  Numberof Cumutative Percent Dollrs  AnnualCost|  Cumulative Percent Dollars  AnnualCost Savings Perceat
Year (gpd)}(1) ERCi() lovested  Usedand Usefu!  Usedand Useful _per ERC(3) Iovested Used and Useful Uscdand Uscfu)  per ERC(3)|  per ERC Saviags
0 25,000 95| $42,000 100% $42,000.00 $53.05| $77,550 25% $19,387.50 $24.49 $2856 117% °
1 27,500 104| $42,000 110% $46,200.00 $53.31| $77,550 28% $21,326.25 $24.61 $28.70 117%
2 30,250 115| $84,000 61% $50,820.00 $53.03| $77,550 30% $23,458.88 $24.48 $28.55 117%
3 33275 126| $84,000 67%  $55,902.00 $53.24( $77,550 33% $25,804.76 $24.58 $28.66 117%
4 36,603 139 $126,000 49% $61,492.20 $53.09( $77,550 37% $28,385.24 $24.51 $28.58 117%
5 40,263 153 $126,000 54% - $67,641.42  $53.05| $71,550 40% $31,223.76 $24.49 $28.56 117%
6 44,289 168 $126,000 59% $74,405.56 $53.15 $77,550 44% $34,346.14 $24.53 $2861 117%
7 48,718 185 $126,000 65% $t81,846.IZ $53.09( $77,550 49% $37,780.75 $24.51 $28.58 117%
8 53,590 203 | $168,000 54% $90,030.73 $53.22( $77,550 54% $41,558.83 $24.57 $28.65 117%
9 58,949 223] $168,000 59% $99,033.80  $53.29( $77,550 59% $45,714.71 $24.60 $28.69 117%
10 64,844 246 | $168,000 65%  $108,937.18 $53.14( $77,550 65% $50,286.18 $24.53 $28.61 117%
1 71,328 270 | $168,000 71%  $119,830.90 $53.26| $77,550 71% $55,314.80 $24.58 $28.67 © 117%
12 78,461 297 $168,000 78%  $131,813.99 $53.26| $77,550 78% $60,846.28 $24.58 $28.67 117%
13 86,307 327 $168,000 86%  $144,995.39 $53.21( $77,550 ' 86% $66,930.91 $24.56 $2865 117%
14 94,937 360 $168,000 95%  $159,494.93 $53.16( $77,550 95% $73,624.00 $24.54 $2862 117%
15 100,000 379} $168,000 100%  $168,000.00 $53.19| $77,550 100% $77,550.00 $24.55 $28.64 117%

Notes :

(1) Growth Rate = 10 %.

(2) Based on a average day unit demand of 264 gpd.

(3) Calculated as follows : Cost per ERC = [(Dollars Used and Useful) * 0.12] / Number of ERC's.
(Assuming a 12 % rate of return with no adjustments made for taxes, etc.)
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COMMENTARY ON PRESENT WORTH COSTS OF
EXPANSIONS UNDER VARYING GROWTH AND
ECONOMIC CONDITIONS

SUMMARY

THE FOLLOWING THREE PAGES OF FIGURES
ILLUSTRATE THE PRESENT WORTH COSTS OF TANK
EXPANSIONS ASSUMING DIFFERENT GROWTH RATES
UNDER VARIOUS ECONOMIC CONDITIONS. EACH
PAGE REFLECTS A DIFFERENT GROWTH RATE, 1%, 3%
AND 5%, RESPECTIVELY. PRESENT WORTH VALUES
ARE LISTED ACROSS THE BOTTOM OF EACH OF THE
THREE FIGURES DISPLAYED ON A PAGE. THE
PRESENT WORTH VALUES REPRESENT THE TOTAL
COST TO THE UTILITY IN TODAY'S DOLLARS FOR
INSTALLING STORAGE TANKS ONLY OF THE SIZE
SHOWN IN THE ROW ABOVE PRESENT WORTH AND
ASSUMING (1) THE ECONOMIC CONDITIONS OF THE
TWO PRECEDING ROWS, AND (2) THE PHASING
PARAMETERS AT THE TOP OF THE FIGURE, SUCH AS
THE PROGRESSION FROM 25,000 GPD TO 100,000 GPD
ON THE TOP FIGURE OF EACH PAGE. PRESENT WORTH
VALUES VARY FROM ONE PAGE TO THE NEXT
BECAUSE THE GROWTH RATES SPECIFIC TO EACH
PAGE DICTATE THE TIMING OF THE TANK
INSTALLATIONS. THE TANK PHASING OPTION WITH
THE LOWEST TOTAL PRESENT WORTH ASSUMING THE
CONDITIONS ABOVE IS ENCLOSED IN A BOX.

MAR/ch
Misc.12.SSU.sum -6-
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CONCLUSION

IN ALL CASES THE SMALLEST TANK ALTERNATIVE
PRODUCES THE HIGHEST PRESENT WORTH COST.

MAR/ch
Misc.12.SSU.sum -7-



—8— s66'068

— 0 — 2L2°101$

—8— zci'sug

5.00

—0— cov'czis

—S— o8£'ses

“ 38— ¢s5'098 _

—0— 060288

—8— cgo'ces

LEFT OF INFLECTION POINT
2.45

25,000 GPD TO 100,000 GPD

3 810'99%

D
o~

L—0— 1co'9ss
—S8— 9us'sous

— ovi'us

—G—— 166'¢LI$

—8— ¢ve'088

— 90— ws'oss

— 8—— eg'cet

-

0.00

—0—— 121’88

— 8 zoc'06$

PHASE:

INFLATION
RATE (%):
DISCOUNT
RATE (%):

93+144.00/14£50V08

3 $90'09$

Lo coz'ses

TOTAL PRESENT

WORTH ($):

(1000 GALS.):

TANK SIZE

8— ce6'968

5.00

0 015'66%
L—Q— 529'ZC1$
l— 20— oz2'Z518
L—3—— 99'191%

—8— X

—8— osc'sss

—3—— LPO'PLIS

—8— cBo0'ces

TRANSITION
2.45

850,000 GPD TO 150,000 GPD

—3— 1¥5'9zZI$

20— gro'siig
L—3— 165°0518

—8— ¢ve'088

L2 sar'sois

—8— veu'ces

0.00

PHASE:

INFLATION
RATE (%):
DISCOUNT
RATE (%):

L—Q— 69r'111s

—8— zoc'oes

D 1£0'88$

—g— vei'zzis

TOTAL PRESENT

(1000 GALS.):
WORTH ($):

TANK SIZE

By

Q B
Q— 860'591$

5.00

—8— 200"z

{— zoters

R— czc'svis

RIGHT OF INFLECTION POINT
2.45

400,000 GPD TO 500,000 GPD

L—8— sog'oais

— CH°'8S18

L—8— cev'sely

— IG1'G81S

|
(2]
[#]
L¢]
N
-
N
-

1

— TP LIS

0.00

PHASE:

INFLATION
RATE (%):
DISCOUNT
RATE (%):

uio
S
¢
-

—— B6L'CPI$

1% SYSTEM GROWTH RATE - PHASED EXPANSION OF STEEL GROUND STORAGE TANK

(|>O
-
~
-
~
n
-
-

1

— 90L'ESI$

L—8— soz'ze1s

TOTAL PRESENT

(1000 GALS.):
WORTH ($):

TANK SIZE

/7] OF___L?_-——

———————"

EXHIBIT
PAGE

EXHIBIT GCH-6




8— ce6'9ss

Q LTt

Q— LeL'9518

5.00

3— eaz'evis

H—— G16'€0Z$

T
x

100

f>|0
x

|
25
|

*

— 08£'G8$

S0

— BLI'16$

—0— civ'czis

—— G680'C6$

LEFT OF INFLECTION POINT
2.45

25,000 GPD TO 100,000 GPD

3 156°'901$

|
25

— €82'9v1$

—— 9£4'801$

S0

— Z10'9C1$

Q— sez'osis

—8— Lve'oss

S— 19v'6Ls

("2}
N

o
13
-
o)
o
-
>»

8— ea'ces

0.00

8— c9s'L88

L—Q— 12e'8Us

PHASE:

INFLATION
RATE (R):
DISCOUNT
RATE (%):

95-144.00/14420V08

8— zoc'os$
33— 68+'1018
—— l8v'eci$
-
=&
ws | B8
%O PM
[=]
£3 mm
XA =

—8— v8z'1918

Q— 259'1518
—Q— 122'8L18

—8— aer'oizs

5.00

20— 095'681%

L—Q3— 209'82Z8

—8— 195'8218

06%°9Z1$

L—Q— zL9'vhis

—8— 1080518

TRANSITION
2.45

80,000 GPD TO 150,000 OPD

02— 895'cHIS
L—3— vev'eols

—8— w618

0— oc1'sa1g

slo
~
2]
A
]
N
-

8— ovozus

0.00

INFLARON
RATE (%):
DISCOUNT
RATE (%):

PHASE:

0— gsa'cus

L—Q3— 2992218

—8— zsuteis

L—Q— 9cs'6c18
——8— ooveris

0— ov9'LSI8

L9 — 6£5'6518

-

(7] ey

W | &8
Bo o

Km N.m

2 59
-3 [

e
(eek 6 )
/7

F— ocviovzs

5.00

88— 1621528

R— veizezs
—8— eze'zzcs
—8— X
|M| X

—— 62¢'261$

RIGHT OF INFLECTION PCINT
2.45

100,000 GPD TO 500,000 GPD

0

(i
2
(-3
(]
o
N
[

1

— 622°L228

|
3
[+
"
o
-

— 6CH'9LZS

1

ll'.iO
3
'
-]
o~
-

—— 199'CL1$

0.00

INFLATION
RATE (%):
DISCOUNT
RATE (%):

PHASE:

—— £00'081$

100

—— Z$9'061$

—8— 8z0'2618
f— ooz'z1z$
L—8— go00'sz28$
=
[} .
w ot W
[
d | a7
-t
58 | & g
.m Z -

/£ OF

EXHIBIT
PAGE

57 SYSTEM GROWTH RATE - PHASED EXPANSION OF STEEL GROUND STORAGE TANK

EXHIBIT GCH-6




—8— c66'968

i

33— 628°'v68

L — 2512518

8— zcrous

5.00

83— szo'ozis

—Q— ces'cus

—8— osg'ces

5

“ Q— 8LvoLs _

L—0— 9za'coI

8— coo'ces

LEFT OF INFLECTION POINT
2.

28,000 GPD TO 100,000 GPD

;

80,000 GPD TO 150,000 GPD

8— zso'sss
L —— c60'c21$

— 9£2'801$

——3— c82'0U18

L9 g9s0'asts

—8— svL'0ns

“ml _mo.%o_
—&—— 1.6%8%
—8— ven'ces

0.00

INFLATION
RATE (X):
DISCOUNT
RATE (X):

PHASE:

93-144.00/1440V04

Ee i o VA V2

;

0.00

=

[\]
o
L]
[=]
o0
2]

€12'66$

5|0
mn
~
~
<
e
[~ 4

L—0— uvr'siig

(1000 GALS.):
TOTAL PRESENT
WORTH (8):

TANK SIZE

—8— soc'eeis

5.00

5.00

92— v6v'gzIs
L Q—— £98'GVI$
—S8— coc'sals

R L21'vG1$

L—3— sgo'cLi$

1(|)0
x

—_— X

75

50

—_— X

8— scuzoig

00— gzo'soip
g — g90'sZ1$

—8— sog'szis

TRANSITION
2.45

10— 69v'2ZI$
L 3—— p05'6€1$
—8— voz'osts
10— 6L'vr18

33— ¢vi'cois

S8— sus'ves

0— ¢00'26%
L—3— vic'cus

8— sce'cois

—i0—— g8¢'501$

L 2— 261218

—8— ors'suis

INFLATION
RATE (%):
DISCOUNT
RATE (%):

PHASE:

D—— 098'L11$

L 2— 099'vc1$

TOTAL PRESENT
WORTH ($):

TANK SIZE
(1000 GALS.):

2.45

RIGHT OF SNFLECTION POINT

100,000 GPD TO 500,000 GPD

L 8—sso'sses
—8— X
L g X

f— se0'0c1$
—8— 1z5'618

8— eczesis
—8— ese'eczs

—— G0S'61CS

100

250

— L2E°0SI$

0.00

0

ti
<
']
~
o
b4
-

-

— ZY0'¥9L$

0

°|
S
~
@
@©
-
»

-

3— 2906818

INFLATION
RATE (%):
DISCOUNT
RATE (%):

PHASE:

—8— uo'szzs

[
=1 5
v .

A~

Mz | €&

no a

xg | 2E

2 -

2t -

(6eH-6)
19 o (4

EXHIBIT
PAGE

37 SYSTEM GROWTH RATE - PHASED EXPANSION OF STEEL GROUND STORAGE TANK

EXHIBIT GCH-6




- EXHIBIT

RE: A METHOD TO EVALUATE A WATER UTILITY

8Y: WILLIAM A. BECKER AND WILLIAM C. FLOWERS P;&GE

(Een-n)

oF __ |1

AUGUST 25, 1975

‘ Most 8x:$p$“f311?nlng informatfon was obtained by onsite {nvestf-
gation of the‘utlflty. This phase {s very important sfnce the
investigating engineer can obtain much {nformation about the
Physicsl plant and the operatlfon of the utfilfty that does not appear
on a cold fact sheet.

o~ 1.001 A full treatment plant rate 8 1.0 HGD
1.02 Rew Water Source - Three 8" wells rated @ ,72 MGD sach for

a total of 2.16 NGO

1.03 Ground Storage - 1.0 MGD Prestressed concrate tank

1.04 Clearwell - 10,000 Gallon Capacity
1.05 High Service Pumps - 1 @ 700 GPM - 1 @ 1400 GPM and 1 @ 2100 GPM
1.06 Test year - A maximum of 1000 ERC's on l{ine
1.07 Growth - Aanual report for following year shows 300 ERC's
added, [f this information is not available, usa 102 for
Following year.
1.08 Fire Flows - Single family residence area 500 GPM - Multi-
family and commercial area 1250 GPM - by local ordinance
s 2,00 Evaluation - from the preceding {nformation, make these
' assumptions:
(a) Single family area fire flows four hours sustained (by

ordinance)

{(b) HMulti-family and commercial ares fire flows susteined four

haurs (by ordinance)

{(e) Clearwell capacity fs insignificant for reserve
(d) Use.243 GPM/ERC/Day ta establish average day pumping(24 hr)
{e) Use .364 GPM/ERC for average 16 hr day (lsoi x 24 hr. flow)
(f) Use .55 GPM/ERC/Day to estabiish maximum day pumping
(g) Use 1.1 GPM for maximum hr. (2002 maximum day)
(k) Use 150% average Day pumping for 16 hour demand
(1) use Yy high service capacity for emergency
(" (§) Think "ecanamy of size” fn final analysis

2.01 Calculate average day demand for reference

+243 x 1000 x 1440 « 349,970 gallons
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RE: A METHOD TO EVALUATE A WATER UTILITY

v
BY: WILLIAM A. BECKER ANG WILLIAM C. FLOWERS PAGE 9‘ OF lq
AUGUST 25, 1975

1.00 Information from a recent rate case {s used in this example.
Most 85???5uf3!’??'"9 fnformatfon was obtained by onsite fnvesti-
gation of the utilifty. This phase {s very important since the
investigating engineer can obtain much information about the
physical plant and the operation of the utiltty that does not appear
on a cold fact sheet.
s 1.01 A full treatment plant rate @ 1.0 MGD
1.02 Raw Hater Source - Three 8" wells rated @ ,72 MGD sach for ‘
a total of 2,16 NGD
1.03 Ground Storage - 1.0 NGD Prestressed concrete tank
1.04 Clearwell - 10,000 Gallon Capacity
1.05 High Service Pumps -~ 1 @ 700 GPM - 1 © 1400 GPM and 1 @ 2100 GPM
1,06 Test year - A maximum of 1000 ERC's on line
1.07 Growth - Annual report for followtng year shows 300 ERC'Ss ~ -
added. If this information {s not available, use 10% for
Following year.
1.08 Fire Flows - Single family residence area 500 GPM - Mult{-
family and commercfal eres 1250 GPM - by local ordinance

2,00 Evaluation - from the preceding informatfon, make these

™  assumptions: -~
(a) Single fam{ly area fire flows four hours sustained (by
ordinance)
(b) Multi-family and commercial area fire flows sustained four
hours (by ordinance)
(c) Clearwell capacity s insignificant fer reserve
{(d) Use.z43 GPM/ERC/Day to establish average day pumping(24 hr)
{e) Use .364 GPM/ERC for average 16 hr day (1soi X 24 hr. flow)
(f) Use .55 GPM/ERC/Day to establish maximum day pumping
(g) Use V.1 GPM for maximum hr. (200% maximum day)
(h) VUse 150% average Oay pumping for 16 hour demand
' (1) Use i high service capacity for emergency
" (§) Think "economy of stze" tn final analysis

2.01 Calculate average day demand for reference

+243 x 1000 x 1440 = 349,920 gallons
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2.02 Calculate average 16 hour day for refarence, and check on PAGE .

average day - .364 x 100 x 960 = 349,920 gal.

.

2.03 Calculate maximum day demand to establish a max{mum baseline

for test year - .55 GPN x 1000 ERC's x 960 = 528,000 gal,

need for expansfon - ,55 GPM x 1300 ERC's x 960 = 686,400 gal,
2.05 Calculate maximum hour demand (200% meax, day) -
2.0 x 528.00Q = 1,056,000 gal.
2.06 Calculate four hour peak demand -
1.1 GPM x 1000 ERC's x 240 min. v 264,000 gal,
2.07 Calculate four hour peak demand @ 1 year's growth
264,000 x 130% « 343,200 gallons
2.08 Calculate four hour fire flow - Use 1250 GPM overriding 500
GPM - 1250 GPR x 240 Min, = 300,000 gal.

2.09 Determine total four hour peak demand
Domestic peak demand - 264,000 gal.
Four hour fire flow - 300,000 gal. v
Assumed Utflity Plant use - 20,000 gal.
Maximum 4 hour peak demand- 584,000 gal.

2.10 Calculate Maxfmum high service @ 4 hour pumping rate
2100 GPM x 240 Min. = 504,000 gal,

2.11 Calculate 4 hour plant throughput
1.0 MGD = 695 GPM x 240 Min. = 166,000 Gal.

2.12 Determine 1f 4 hour maximum is avai!aﬁ]e

Ground Storage ~ 1,000,000 gal.

Plant throughput - 166,800 gal.
4 hr, total avafl-
able water 1,166,800 gal.

2.13 Calculate 16 hour plant throughput
695 GPM x 960 Min, = 657,200 gal,
2.14 Determine if throughput and ground storage are sufficient .
for 16 hour demand - 16 hr plant throughput - 667,200 gatl,
. Ground storage - 1,000,000 gal.

16 hr total water avetl. - 1,667,200 gal.’
2,15 Oetermine {f high service pumping {s sufficfent for 16 hour .
maxfmum and fire flow - 16 hr max. flow - 528,000¢960 mfn.=550 GPM -

Fire Flow _— =],250GPN
Total pumping demand In 16 hr oar =1 RAncoW
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3.00 " Actual usage from plant records - Max. day-May-finished

water 617,000 gal.
mw
3.01 Max. Day - August - 168,000 Gat.
3.02 cCalculata averaga day )
Max. Column Total 4863 t 12 = 405,000 Gal.
3.03 Calculate Max. usage/ERC
617,000 + 1000 ERC = 617 Gal/Day
3.04 Calculate Min., usage/ERC

168,000 + 1000 ERC = 168 Gal/Day

cearcennioane

3.05 Calculate average usage/ERC
405,000 + 1000 ERC = 405 Gal/Day
3.06 Calculate excess X of Max. Day over H/D allowable of 350 éal.
617-350 = 267 & 350 = 76% More . .
3.07 Calculate excess % of average
405-350 > 55 + 350 = 16% more
3.08 1974 max. day - Aprtl - 1,101,000 Gal.
1974 Max. Day - July - 370,000 Gal.
3.09 1975 Max. Day - Feb. - 959,000 Gal.

1975 Max, Day - April - 245,000 Gal. e
3.10 Calculate actual demand on system using average day aof 405,000 Gal.

Max Day 225% x 405,000 = 911,250 Gal.
3.11 10% Growth - 911,250 + 91125 = 10023758
3.12 20% Contingency - Utility use, line Breaks Etc.

1002375 + 200475 = 1,202,850 L‘—~

4.00 Conclusfons and recommendations

4.01 Item 2.03 - Test year - Plant capacity is sufficient
.83 MGD ¢+ 1.0 MG -~ 832 capacity

4.02 Item 2,04 - An expansion program {s {ndicated
300 ERC's ULrinys plant demand to 686,400 Gallons (Approx. 70%)

4.03 Ttem 2.09 and 2.12 four hour peak demand is within plant
capabflity using ground storage - 584,000 gal. required vs
1,166,800 avaflabla ' '

4,04 Item 2.10 and ftem 2,15 - High service pumping would be deficient
at worst possible condition of a 4 hr pask domestic demand and
fire flow, but {s more than adequate for 16 hr. max, and rire
flow - 1800 GPM demand vs 2100 GPM available - This is a very

flexible pump combinatien.

4.05 Items 2.10 and 2,12 - Plant throughput and ground storage suffi-

-
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ot cient for 16 hour demand by a comfortable mar:gin - 1,188,000 EXHlE'T (GC—H—T)B
gal. demand vs 1,667,200 gal. ava{labla. ‘.
. - PAGE|_ 9 ofF |7
4.06 Thare ts an apparent excess of ground storage capacity, however,

s, With the “economy of.siza’ concept,.the capacity_was doubled for -
approximately 25% more cost.

R it
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MEMORANDUM

November 14, 1982

TO : DALE A. KNAPP, DIRECTOR, WATER AND SEWER DEPARTMENT
FROM: J. 0. COLLIER, ASSISTANT DIRECYOR, WATER AND SEWER DEPARTMENI

RE : USED AND USEFUL DETERMINATIONS - WATER AND SEWER CASES
PROJECT WE-81-11-012

Our most recent research and restudy of the used and useful determinations
made in water and sewer cases {s complete.

‘The result {s a composition of methodology ar;d standards. This compositio:
is :lntended to guide each persoﬁ m;king a used and useful determination in a
prpfessiona'l and consistent manner. It {s proposed that tﬁe resultants from the
engineer's used arduseful calculations be noted on‘pre-prepared data sheets and
presented with each docketed case. These data sheets will provide a clear
accountability for the key computations and adjustments made as a result of the
computations.

The Florida Waterworks Association has expressed a desire to participate
in discussfons of this suquct with the Commissioners when {t is scheduled for

their consideration.

JOC/w
Attachments
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USED AND USEFUL DETERMINATIONS IN WATER AND SEWER CASES

TNTRODUCTION
g?? The Commissioners, in considering water and sewer cases at agenda conferences

have voiced concern over the seeming lack of consistency in used and useful computations.
Several attempts were made to clarify individual measurement terms used that were con-
fusing to the Commiss{oners and the Adminfistrative staff.

A presentation was made by the Water and Sewer staff at the May 3, 1982 Internal
Affairs c0nferénce with the Commissfoners. This meeting clearly brought to 1ight the
ambiguities that the Commissioners were facing in understanding the methodology used
in making used and useful determinations.

This Internal Affairs conference served well to fdentify those specific concerns
and to provide guidance in our efforts to design an understandable working formula
in determining used and useful plant for rate-making purposes.

The Commissioners have expressgd a desire fbr a "formula". Naturally we all visuali
a formula as a fixed procedure with Iitgie or no room for flexibility which is so
necessar} in used and useful determinations.

.We have interpreted the need of a formula to be a requirement to establish and
identify key standards applied {in used and useful determinations. These standards are
expected to be constant and utilized in a step by step manner so that any necessary
deviation can be readily recognizable and properly judged by the Commissioners.

To solidify these standards and avoid future conflicts we have thoroughly re-
searched those that are proposed to be utilized with the Department of Environmental
Regulation and the Florida Waterworks Association. This will assure consistency and
less varfables in used and useful determinations.

An identifiable basis and 1egal authority should be established. This we have
provided through research and {nterpretation of applicable law and rules and regulations.

. METHODOLOGY
The engineering fnvestigation develops the neceﬁsary {nformation qsed {n making

the used and useful determinations. The steps taken {n this process are as follows:
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1) Accomplish a compiete evaluation and inventory of plant and system compo
nents.

2) Make a study of the service area, numbers and types of customers.

3) HMake a comprehensive review and analysis of plant operational data.

4) Make an evaluation of the capacity of the existing plant and system.

5) Make an economy of scale and prudency determinatfon regarding the design and

construction of the plant and system.

6) Complete a study .of the past and future utility customer growth.

Having completed these essential actfons the Engineer should have all of the
necessary information upon which to base his conclusions and computations. The standarc
used in applying and measuring this information are listed later in this document.

A single formula which would be totally usable in all cases is not feasible as
we previously mentioned. However, a very simpﬂffed formula is noted here to 1llustrate
the functions of key considerations in determining the percentage of a plant or system
to be used and useful.

TREATMENT PLANT FORMULA

Components A
1) Capacity of plant in gallons per day

2) Maxirum daily flow in test year in gallons per day

3) Average daily flow in test year in gallons per day

4) Fire flow requirements in test year in gallons per day
5) Margin reserve in gallons per day '

6) Excessive infiltration or excessive unaccounted for Water {n gallons per day

Formula - Water Plant - [(2 +5)+4] - 6 = % used and useful
1 -
Formula - Sewage Treatment Plant - (3 +5) - 6 = ¥ used and useful

Note: 6allonsper day shall be expressed in thousands

Water Transmission or Sewage Collection System Formula

Components
1) Capacity of system in ERCs

2) Number of ‘connections during test year in ERCs

3) Maroin reserve in ERCs
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ormula

2 + 3 = X used and useful
1

Mote: ERCs = Equivalent Residential Connections

It should be noted that in some cases this percentage would not apply to al) of
the NARUC accounts covering plant and systems. Some plant components are not capacity
oriented and therefore would be 100X used and useful. Therefore, the Engineer will de-
signate those accounts that are 100X and Justify this reasoning.

Attached are data sheets which would show the final computations for used and usefu
They would be available to be included with staff recommendations for agendas.

STANDARDS

The standards used must be consistent in use and set in quality. Consistency will
facilitate {dentification of varfances when required. Definitive standards insure
faimess and quality of determinations.

A1l of the standards utilized are arranged in an alphabetical glossary for referenc

Selected critical and most readily used standards are mentioned as follows:

1. AVERAGE DAILY FLOW - An average of the daily flows during the peak usage month

during the test year. Care should be exercised to be sure the flow data is not

——— et e i e S 7 % o ¢ it B s

influenced by abnormal infiltratfon due to rainfall periods.
2. CAPACITY 1) General - The quantity that can be contained exactly, or the rate of

flow that can be carried exactly. The load for which a machine, apparatus, station

or system {s rated.

2) Treatment Plants - The hydraulic rated capacity expressed in “thousands gallons
per day". '
3) *"Water Distributfon and Sewage Collections Systems" - The capacity in terms of

ability to serve a designated number of Equivalent Residential Connections. The -

capacity then can be related to actual connected density in terms of ERCs.

3. EQUIVALENT RESIDENTIAL CONNECTION - A basic desfgn criteria tool. Based on 100

gallons per day per person. A single family connection {s considered to serve 3.5

persons @ 100 gpdc which makes the ERC equate to 350 gallons per day. Other types
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i:' of connections have different flow characteristics and can be equated to ERC

Equivalencies. For examp1e{

g'?ﬁ - ERC EQUIVALENTS
' Single Family 1.0 0 350 GPD
Duplex or Triplex 0.86 @ 300 GPD
" Townhouse 0.86 @ 300 GPD
Mobile Home 0.86 e 300 GPD
Apartment 0.71 e 250 GPD

—> 4, FIRE FLOW CAPABILITY - A recognition of the utilities' ability to furnish fire

protection for their customers' general protection. The standards will be those as

set by the Insurance Service Organization or by a governmental agency ordinance.

The minimum standards to date are 500 gpm in residential areas for a two hour

period or 1500 gpm for a four hour period when customers are a mix of residential

and sizeable commercial connections. Higher standards can prevail in higher

density conditions. E
Fire-flow capabilities are usually calculated over and above maximum daily require-
ments. Therefore, any water system that provides fire protection capacity over and
above maximum daily consumptive needs should be reimbﬁrsed for the cost of the ex-
cess capacity, which it cannot use for the sale of revenue producing water. The
excess capacity is determined froﬁ the formula; water supply capacity - Maximum |
Daily Consumpt1on Rate.

Note: The excess capacity for fire capab111ty shall not exceed the needed fire
flow requirements. _

5. INFILTRATION - The quantity of groundwater that leaks into a pipe through joints,
porous walls or breaks. This amount is measured above the peak sanitary flows.
Sanitary sewers are designed to carry unavoidable amounts of groundwater {nfiltra-
tion or seeﬁage in addition to the peak sanitary flows. Infiltration specificatiOI
are generally in the range of 250 to 500 gallons per day/inch diameter/mile.

The standard reference used is Water Pollution Control Federation Manual or Practi

-



EXHIBIT (€Ca-N)

page  \\ _or_\1

¢.No. g entitled "Design and Construction of Sanftary and Storm Sewers"™. This {s a

joint preparation of the WPCF and the American Society of Civil Engineers.

==ff" MARGIN RESERVE - A proportfonate share of the ex{sting treatment facilities or water

distribution system or sewage collection system. This share {s intended to afford
the utility the ability to accept additional connections as noted in 367.111.

Plants cannot be constructed rapidly and economically to always just have the cépacit
to serve only the test year customers. There will more often always be some excess
capacity available.

Haréin reserve {s to recognize an appropriate and fair amount of “readiness to

serve capacity” and not tO}udust1y burden the existing customers with an unnecessar;
amount of excess plant in rate base.

To determine margin reserve the yearly growth rate in ERCs is averaged for the most
recent 5 year perfod. A construction period necessary to add capacity to the
existihg facilities is established. Then the growth rate in ERCs for the constructi:
period is developed as the margin reserve. A representative construction period is
18 months for an average treatment'blant Snd 12 months for collection and distributi
systems but can vary depending on many facets to be considered by the Engineer.
Generally margin reserve should not be permitted to exceed 15-20% of plant serving
existing customers.

7. MAXIMUM DAILY FLOW - An average of the 5 days with the highest pumpage rate from

the month with the highest pumpage rate during the test year.. These five days
should be verified agafnst fire, 1ine breaks or other unusual occurances that would
effect the pumpage rate. ’.

8. PRUDENCE - Care, cautfon and good Judgment as well as wisdom in looking ahead.
Examples of an {mprudent inyvestments in water or sewer facilities would be:
a. Economies of scale were not considered
b. Present customers would be burdened for considerable future periods
c. Mismanagement of constructfon
d. Improper engineering {nput

e. Excessive construction costs
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s -FOR-WATER - Water that {s taken from a source into a distribution System

which is not delivered to the customers or otherwise accounted for.

The proper amount of unaccounted-for-water in any given system is a function of that
system alone. A fair average of unaccounted-for-water might be 10-20 percent for ful
metered systems with good meter maintenance programs and average conditions of
service.

The standard reference used is Amercian Waterworks Association Manual No. 8 entitled
“Water Distribution Training Course”.

MNote: AIl technical terms used in the used and useful determinations will adhere to the
Glossary, Water and Hastewater' Control Engineering. This Glossary is a joint publication
of the American Public Health Association, American Society of Civil Engineers, American
Waterwarks Association and Water Pollution Control Federation. This will insure consiste

4n terminology and definition.

' COﬂSIDERATIdHS IN EVALUATING PLANTS AND SYSTEMS

% Preparing to apply the aforementioned criteria and formula to a used and useful
conclusion will require a considerable amount of technical judgment and appraisal. The
following are {tems to be considered during the Engineer's evaluation of data and utility
systems.
. 1) Design criteria {mposed by the State, Local and Federal Regulatory Agencies.
2) The requirements of the community to meet the needs of the public for safe,
adequate, sufficfent, responsive and economic service to serve all those that
apply.
Such factors shall fnclude but not be 1imited to peak demands, fire flows,
connection to regional systems, sizes of mains, type of constructfon, pollutior
control, air and ground and service waters, availability of service and any
other démand of the community affecting the utility. ’
3) Regulatory requirements for standby wells, emergency power and other standby
facilities should be considered used and useful.
4) Any facility required to be installed by a regulatory a'gency other than lines

12
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required by real estate regulatory agencies, should be considered used and

useful.

Actual operating data shall be util{zed in computations when available and
reTiab&e. Accepted design criteria shall be used in the absence of experienced,
historical data.

6) Harginal reserves should be determined on a case by case basis considering all
the factors of community needs, lead time for managerial decisions, engineering,
construction and regulatory approvals.

7) The utility should have capacities sufficient to allow for down time for

maintenance of portions of its plant.

8) Seasonal variatfons should be taken fnto account for population changes,
occupancy rates, 1pf11tration or usage variations.

9) Safe withdrawal levels from water wells for prevention of salt water intrusion
and 211 other safe well Tevels of operation shafl be considered.

10) When determining required storageaéapgcity consideration should be given to
peak hour and fire flow requirements.

11) An economy of scale cost determination should be made and compared to hydraulic
share cost alloc;tion.

12) A formula for the very small systems is often very difficult or impossible to
apply. It requires a great amount of flexibility to develop reasonable alloca-
tions which will result in reasonable rates to the customers.

. CONCLUSIONS -

The sole purpose of this presentation is to provide standards and formulization
for an engfneering determination. There will no doubt be cases where other rate-makipg
philosophies and concepts will be considered. MNone of these have been considered here

because the varfables that would be involved are too numerous.

Application of these foregoing standards and methodology will provide for a
consistent and equitable engineering evaluation of the plant and system necessary to

render safe and efficient service to the utility's customers.
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WATER TREATHENT PLANT USED AND USEFUL DATA

Docket No. utility Date
1) Capacity of Plant gallons per dey
2) Maximum Daily Flow gallons per d8y
3) Average Daily Flow gallons per d&¥
4) Fire Flow Capacity gallons per d&y

a) MNeeded Fire Flow gallons per ddy
5) MHargin Reserve gallons per dey

*Not to exceed 20% of
present customers

a) Test Year Customers fn ERC's - Begin End Av.
b) Average Yearly Customer Growth in ERC's

For Most Recent 5 Years Including Test Year ERC's
c) Construction Time for Additional Capacity Years

2 1. .
(b) X (c) X{Z;TE%:l gallons per Dazy Margin Reserve
6) Excessive Unaccounted for Water gallons per day

a) Total Amount gallons per day % of Av. Daily Flow
b) Reasonable Amount galions per day Y of Av. Daily Flow
c) Excessive Amount gallons per day . % of Av. Daily Flow

PERCENT USED AND USEFUL FORMULA

[E} +5) + E}ﬂ - 6 = £ Used and Useful

1
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WATER DISTRIBUTION SYSTEM USED AND USEFUL DATA
Docket Ho. Utility Date
1) Capacity ERC's (Number of potential customers without
expansion)

2) Number of Test Year Connections ERC's

a) Begin Test Year ERC's

b) End Test Year ERC's

c) Average Test Year ERC's
3) Margin Reserve ERC's

*Not to exceed 20X of
present customers

a) Average Yearly Customer Growth in ERC's for Most

Recent § Years Including Test Year _ ERC's
b) Construction Time for Additional Capacity Years
(a) x (b) = ERC's Margin Reserve

PERCENT USED AND USEFUL FORMULA

2+3 = X Used and Useful

Engineer
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USED AND USEFUL DATA

Docket No. utfifty Date

1) Capacity of Plant gallons per day
2) Max{oum Dafly Flow gallons per day
3) Average Datly Flow gallons per day
4) Fire Flow Requirements NOT APPLICABLE gallons per day
5) Margin Reserve gallons per day

6)

*Not to exceed 20% of
present customers

a) Test Year Customers in ERC's - Begin End

Av.

b) Average Yearly Customers Growth in ERC's
For Most Recent 5 Years Including Test Year

ERC's

c) Constructfon Time for Additional Capacity

Years

(b} X (c) X[}(’a—{‘= gallons per day

Excessive Infiltration gallons per day

a) JTotal Amount gallons per day % of Av. Daily Flow
b) Reasonzble Amount gallons per day L of Av. Daily Flow
c) Excessive Amount gallons per day % of Av. Daily Flow

PERCENT USED AND USEFUL FORMULA

[+ 6l -5 -
1

Engineer

% Used and Useful



EXHIBIT &0 _H-N
pace |1 oF L]

SEWAGE COLLECTION SYSTEM USED AND USEFUL DATA

Docket No. utility Date
1) Capacity ERC's (Number of potential customers without expansion)
2) MNumber of Test Year Connections ERC's

a) Begin Test Year ERC's

b) End Test Year ERC's

¢) Average Test Year ERC's
3) Margin Reserve ERC'S

*Not to exceed 201 of
present customers

a) Average Yearly Customer Growth in ERC's for Most

Recent 5 Years Including Test Year ERC's
b) Construction Time for Additional Capacity Years
(a) x (b) = ERC's Margin Reserve

PERCENT USED AND USEFUL FORMULA

2 + 3 = Used and Useful

Engineer
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HARTMAN & ASSOCIATES, INC.

’&ﬁ"mwf"’ engineers, !.ryd:bgeolog!sm,mivtym & mamgement copsultants v\n';.u,u.,.gu_
S . e
ripers " ) Focoe K. koo, R L,
£ Schmide, JA, RE : .'fuly 20, 1995 . HAI#94-025.DD

| i pg-t

Brian Armstrong, Esquire

General Counsel

Southern States Utilites, Inc.

1000 Calor Place

Apopka, Florida 32703

Subjects - Case No. 94-0793-CA-81-CTC
Engineering Comments Regarding the
Settlement of Litigation

Dear Mr. Armstrong:

Our firm participated in the above-referenced casc as technical expert witnesses and support on
behalf of Southern States Utilities, Inc. (SSU). This letter addresses the technical merits of
securing water resources for SSU’s Marco Island aud Marco Shores itility eustomers.

Previously, the source of water and the property upon which the water supply facilities,
improvements, storage and pumping station facilities were built was controlled by the Colliers .
under a leasc agreement. Ths Collicrs refused to extend or renegotiate the leasc for the existing
water supply facilities. For several years, SSU attempted to obtain an appropriate raw water
sopply from the Colliers and others. Company effarts at the "Dude” property failed. Company |
efforts at the 160-acre lime sludge disposal site continuc through the penmitting process and
remein difficult due to environmental concerps with respect to development. Collier County had
only brackish warer which is unsuitsble for the Marco Shores and Marco Island limec treatment
facilitics. The Collier County cost of potable water scrvice was prohibitively expensive. Finally,
Collier Countty did not commit to serving the present and future needs. The only viable option
left to the Collier property was the City of Naples regional facilities. Negotiations between SSU
and the City of Naples continued untl SSU detctmined that the cost and timing were
comparatively less attractive than the continuance of the existing supply source.

A few factors influencing this decisions was that SSU would be
1) in perpctual control of its raw water supply source,
2) able to continuously scrve the Company’s customers, and

3) able to treat the source with existing facilities.

201 EAST PINE STREET - SUITE 1000 - ORLANDO, FL 32801
TELEPHONE (407) 839-3553 * FAX (407) 839-3790

ORLANDO FORT MYERS JACKSONVILLE TALLAHASSEE
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In addition, the previous FPSC rate case found that the supply facilities were 100 percent used
and useful If the same fimetional use was maintained, them it i highly probable that the
sequired property would also be 100 percent used and useful.

The Company candemned the property underlying the water supply faciliies In the course of
the process, it wes Jearned that the Colliers were claiming extensive damages and costs. The
valuation, inferim use, damages and costs were addressed by the Company’s sperial coumsel,
appraisers and experts, ‘

The settlement reached attains the goal of securing the raw water supply for the Company and
provides reasonsble terms and conditions which may not otherwise have been obtained.

1 expect that the appraisers will provide to you the reasonableness of the purchase price and the
atommeys the reasonablepess of the ecquisition costs. Our firm belicves that the terms and
conditions negotiated arc supedor to those anticipeted as a result of litigation, and from an
engineering and viability standing, the source of supply acquired is the optimal long-term source
for SSU's Marco Island customer basc, given the limited sltematives. Moreover, the apnual
resource lease cast is eliminated. '

If you desire any other assistance in this regard, plcase do not hesitate to call us.

Very truly yours,
Hartman & Associates, Inc.

iy

Gerald C. Harmman, P.E.
President

GCH/ch
C43/Ampstron.gch





