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1 BEFORE THE FLORIDA PUBLIC SERVICE COMMISSION

2 ALOHA UTILITIES, INC.
3 DOCKET NO 010503-WU
4

5 REBUTTAL TESTIMONY
6 OF

7 V. ABRAHAM KURIEN, M.D.
8

9 IN RESPONSE TO TESTIMONIALS BY DR. AUDREY D. LEVINE PH.D
10 AND MR. DAVID W. PORTER. P.E.
11
12

13 Q. COULD YOU PLEASE EXPLAIN WHY YOU DECIDED TO

14 INTERVENE AND FILE DIRECT TESTIMONY IN THIS

15 PROCEEDING?

16

17 A As someone who experienced poor quality of water in his domestic plumbing,
18 I was forced to take upon myself the burden of attempting to find ways of

19 getting Aloha Utility involved in addressing whether its processing methods
2() were adequate to create a product such that its quality did not deteriorate

21 within domestic plumbing under reasonable and nationally recognized

22 conditions of material structure and appropriateness of daily use of water. As
23 part (;f my effort, I unearthed a great deal of evidence that was not previously
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available to the customers or was unknown to regulatory agencies. While
doing so, I discovered that the reasons for the poor quality of water in the
domestic plumbing of some areas of Aloha’s territory was not adequately
investigated and appropriate interventions had not been instituted to improve
the quality of water for over ten ycars after being brought to the attention of

regulatory agencies.

COULD YOU PLEASE INDICATE WHETHER YOU HAVE ANY
EDUCATIONAL BACKGROUND OR EXPERIENCE THAT
ENABLES YOU TO ADDRESS THIS ISSUE AND WHICH MAY

CONTRIBUTE TO THE RESOLUTION OF THE PROBLEMS?

First of all, I like to indicate that I have no educational background in
engineering of any kind, and specifically in water engineering.

However, the aspects that T have chosen to comment about in this proceeding
relate to fields of my educational background, namely chemistry, bacteriology
and “circulation”. I received a cum laude Batchelor of Science degree in
chemistry from the University of Mysore in India in 1954 and taught
analytical chemistry at college level. This involved identifying unknown
substances through analytical methods. Ireceived a Summa Cum Laude
M.D. degree from the University of Edinburgh in Scotland in 1963 and
graduated as the most distinguished graduate of the year and was awarded the

Gold Medal for Medicine. A major part of medical training consists of the
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understanding of bacteriology and therapeutics. Ihave undertaken
postgraduate research into human circulation and am a Fellow of the Royal
College of Physicians of Edinburgh and was an Assistant Professor at the
University of Edinburgh between 1968-1970. I practiced Internal Medicine
and Cardiology for twenty years in Connecticut and was on the Staff of the
University of Connecticut as a Clinical Instructor. Thus I have a sound
background and training in the methods of scientific investigation, the
principles of diagnosis and treatment. I have published many articles in

various peer-reviewed journals.

CAN YOU NOW SPECIFICALLY ADDRESS TESTIMONY
PROVIDED BY DR. AUDREY LEVINE AND MR. DAVID PORTER IN
RESPONSE TO YOUR TESTIMONY IN DOCKET NO 010503-WU
WITH REFERENCE TO THE STANDARDS AND THE POINTS AT
WHICH THOSE STANDARDS MUST BE COMPLIED WITH TO
IMPROVE THE QUALITY OF WATER IN THE DOMESTIC

PLUMBING OF CUSTOMERS IN ALOHA’S TERRITORY?

I must first address the reason why I requested modification of Aloha’s re-

wording of the Tampa Bay Water Authority (“TBWA”) standard.

The intermittent occurrence of black water and rotten egg smell in the homes

of certain customers in Aloha Utilities’ service territory has been well
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documented for many years. No specific factors or combination of factors
have so far been identified as responsible for these phenomena. There have
been two hypotheses that have been advanced to account for these findings.
Mr. Porter, the consultant engineer of Aloha, elaborated on the first hypothesis
in his testimonial before the Public Service Commission in 1996 when he
claimed that the only reason for the phenomenon of int;:rmittent black water

was the re-formation of hydrogen sulfide in sifu and de nove in the domestic

plumbing due to the action of sulfur reducing bacteria (SRB) on sulfate
naturally present in the underground water. The re-generation of corrosive
hydrogen sulfide in domestic plumbing was explained as being due to the
removal of chlorine by water softeners and conditioners installed by
customers in their homes, thereby reducing the disinfection capability of
delivered water. Aloha Utilities has consistently maintained that the water it
delivers at the domestic meter is “clean, clear and safe” and therefore it has no
responsibility for what happens in domestic plumbing and finds no need to
alter its method of processing in such a way as to provide greater stability for
water in domestic plumbing. This set of reasoning is only a hypothesis, since
Aloha has not demonstrated re-generation of hydrogen sulfide from sulfate as
the primary reason for copper corrosion and rotten egg smell in its service
territory. PSC staff has documented that black water does occur even in

homes that have no water softeners or conditioners of any kind.
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A second hypothesis can be inferred from research literature in which the
effect of the sole use of chlorination for processing water has been studied,
and from FDEP guidelines that have been proposed after extensive discussion
among experts in the field of water processing for the prevention of copper
corrosion and black water formation in domestic plumbing. Stated simply,
this hypothesis maintains that the sole use of chlorination for processing
source water that contains hydrogen sulfide above a certain level will result in
turbidity caused by elemental sulfur formed during the process and that the
amount of turbidity formed is proportional to the amount of hydrogen sulfide
present in water, among other factors. This turbidity may be associated with
formation of black water due to the production of copper sulfide in domestic
plumbing containing copper. Both Mr. Porter and Dr. Levine, the university
consultant of Aloha for the implementation of a new processing method, have
observed that this association may be related “to increased chance for
bacterial contamination” and “the lowering of the effectiveness of
disinfection”. Over a year ago, FDEP instituted new guidelines for removal
of elemental sulfur when chlorinaﬁon alone is used for processing source

water that contains more than 0.3mg/1 of hydrogen sulfide.

I indicated in my direct testimonial that the audit conducted by Dr. Levine

documented the presence of hydrogen sulfide in the transmission system of

Aloha contrary to the claim of Mr. Porter previously that there was no

hydrogen sulfide in the transmission and distribution system of the Utility.
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Dr. Levine has addressed this matter in her testimonial by saying, “the only
location in which detectable hydrogen sulfide was observed was at the inflow
to the ground storage tank which is not in the “transmission” or distribution
system” (page 3, lines 5-7). Mr. Porter has addressed the same finding by
saying, “A slight hydrogen sulfide concentration (of 0.12mg/l) was found in

the partially treated water flowing in a pipeline connecting two treatment

plants with the main ground storage tank. This water does not flow into the
distribution system”(page 8, line 22- page 9, line 1). Both of them have
concluded that I was mistaken in maintaining that hydrogen sulfide was

detected at a level of 0.12mg/1 in Aloha’s “transmission” system.

The accuracy of my statement depends on how one defines transmission and
distribution system. ‘“Transmission system” is the system of pipes that
transmits water from the wells to the storage tank. “Distribution system” is
the system of pipes that distributes water from the wells or the storage tank to

the customers.

The water in which hydrogen sulfide was detected above the 0.1mg/1 level

suggested as a standard had already been processed at the wells with the sole

use of chlorination and was recorded to have only 0.01 mg/1 of hydrogen
sulfide when it was delivered into the “transmission” system. Further down in
its travel in the “transmission” system a water sample was taken and found to

-

have 0.12 mg/1 of hydrogen sulfide. There are only two possible conclusions
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as to why this happened. Mr. Porter prefers the explanation that the water was
only “partially treated” at the wells and needed “final treatment™ and the
latter was undertaken at the storage tank and that the water in the outflow
from the storage tank the same day contained no hydrogen sulfide when it was
pumped into the “distribution system”. Dr. Levine’s explanation implies that
this was an isolated finding. “This sample sitec was re-sampled several times
in succession and did not have detectable hydrogen sulfide upon re-
sampling”(page 3, lines 7-11). Both Dr. Levine and Mr. Porter were on this
sampling tour along with Dr. John Gaul PhD, customer representative, but 1
was not. Therefore, I cannot verify the accuracy of that statement. However,
the disparate explanation by the two testimonials in response to my reference
to the audit report’s conclusion raises serious concern as to what might be the

real explanation.

The detection in the “transmission system” of Aloha Utilities of hydrogen
sulfide above the level recommended as a standard is of serious concern to the
customers. My education in chemistry taught me that science is no
reépecter of persons or locations. Where conditions are suitable,

reactions take place! If significant concentration of hydrogen sulfide was

found in one location of Aloha’s system after the water left the treatment plant

at a well, then the same event could occur at other sites in the “transmission”

and “distribution” system into which finished water is introduced after using

the same processing method. Whether the hydrogen sulfide detected was
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present due to re-formation as I suggested in my testimonial or due to “partial
treatment” of hydrogen sulfide in source water as Mr. Porter suggests in his
testimonial, the concern is that the method of treatment at the well is
either inadequate to completely remove hydrogen sulfide from raw water
or that the processing method used is easily reversible during the
transport of water in Aloha’s system from one location to another. This
raises the serious possibility that hydrogen sulfide may intermittently be
delivered into the domestic plumbing and thereby cause corrosion. Irealize
that this is a hypothesis contrary to accepted “wisdom”, but it is a testable
hypothesis. Customers have reported black water in the pipes between the
domestic meter and before delivered water enters their homes. This is well
before any water softener or conditioner systems and therefore does not
conform to Mr. Porter’s complaints about such installations being responsible
for re-formation of hydrogen sulfide in water the Utility has previously
claimed was adequately treated. Now for the first time, Mr. Porter is
admitting, what he must have known all along, that source water is only
partially treated at first pass at the wells and requires further treatment! In
reports submitted by Aloha’s own technical staff during flushing procedures
carried out by them, there is documented evidence of black and discolored
water in Aloha’s distribution system even when fire hydrants are flushed on a
daily basis and large volumes of Vﬁnished water were removed from the
distribution system to raise free chlorine residual levels to 1.5 mgs/l (Exhibit

“

VAK-19). These documents provide corroboration that finished water is not
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adequately treated before discharge into the distribution system or that the
processing method is easily reversible. Dr. Levine’s proposal that there is no
significance to an isolated finding is also not very valid, because when the
degradation of water quality is intermittent, one does not expect to find

evidence for it all the time!

Most of the water that Aloha supplies to its customers flows directly from
wells to domestic plumbing without recetving a second “final treatment
prior to its being pumped into the distribution system” (Mr. Porter; page 9,
line 1). Such re-treatment is provided only when water is distributed from the
storage tank. If a chlorine booster is necessary to treat water further in the
ground storage tank (which has no water softener or water conditioner) before
the water left the same day to travel along the distribution system to the
customers, it would suggest that the chlorine decay in Aloha water is much
higher than documented by monthly operation reports (MOR) submitted to the
FDEP. What is responsible for this phenomenon? What impact does this
have when most of the water supplied to homes goes directly from wells to
domestic plumbing without a second final treatment? Are the levels in the
MOR submitted to FDEP truly the lowest free chlorine residual in the
distribution system or were most of the readings obtained from samples taken

after the flushing procedure that raises free chlorine residuals?
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Tt is this concern that prompted me to suggest that the total sulfide standard of
0.1mg/1 should be complied with at the domestic meter to ensure that the
water that enters the domestic plumbing does not have more total sulfides

because such presence could cause significant copper corrosion.

HOW DO YOU ANSWER THE TESTIMONIAL THAT THERE IS NO
NEED TO MEASURE ELEMENTAL SULFUR LEVELS OR HAVE A
STANDARD FOR ELEMENTAL SULFUR IN ADDITION TO THE
STANDARD FOR HYDROGEN SULFIDE BECAUSE ACCORDING
TO DR. LEVINE “THERE HAS BEEN NO VIOLATION OF THE
BACTERIOLOGICAL STANDARD (TOTAL COLIFORM) WITHIN

THE SEVEN SPRINGS SYSTEM” (PAGE 3, LINES 21-23)? «

As I indicated earlier, in their prior statements referred to in my direct
testimony both Dr. Levine and Mr. Porter have suggested a role for turbidity
induced by colloidal elemental sulfur in lowering bacterial disinfection
capabilities. Both now argue that there is no factual evidence of lowered
disinfection capability as demonstrated by the lack of high coliform colony
(Dr. Levine; page 3, lines 21-23) and heterotrophic plate colony counts (Mr.
Porter; page 9, line 22-24). 1t is also pointed out that the reported levels of
free chlorine residuals in MOR éubmissions to FDEP show levels above 0.2
mg/l, the minimum required for human pathogens according to EPA

-

requirements.

10
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From the information that I have gathered from Aloha’s own flushing
program reports, there is evidence that free chlorine residuals have fallen
below 0.2mg/] at a number of sites in Aloha’s distribution system even when
flushing is undertaken on a daily basis and that there has been discoloration of
water in the distribution system on many days (Exhibit VAK-19). PSC Staff
has documented black water in homes that have no water conditioner systems
and should have adequate chlorine levels during periods of daily use, if such
were present when water was delivered. Aloha has not provided any evidence
to suggest that SRB, the bacteria considered responsible for the in situ and de
novo regeneration of hydrogen sulfide in domestic plumbing, can be
inactivated by the 0.2mg/1 level of free chlorine residual. SRB is an
anaerobic organism and its sensitivity to chlorine may well be different from
that of human pathogens. Anaerobic organisms are more effectively
inactivated by the presence of oxygen in the medium in which they live, as
those who understand bacteriology know, and as indicated by Dr. Levine in
her audit recommendations. Since the underground water that Aloha
processes contains very little oxygen, it is likely that this organism is capable
of being active even in “finished” Aloha water at all levels of its system,
including the domestic plumbing. . The evidence that exists in a study done
by FDEP, “The Pasco County Black Water Study” performed by FDEP in
1998-9 (Exhibit VAK—ZO) showéd significant growth of bacteria, I presume
SRB, from 10-30 % of delivered water at the point of its entry to the domestic

-

plumbing. The most.likely manner in which SRB is delivered into the

11
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closed system of the domestic plumbing is by its entry through the
delivered water. The lower incidence of black water and rotten egg smell in
aerated water systems may well be related to the reality that in aerated water,

this bacterium is inactive.

Therefore, from the point of view of corrosiveness of metals the evidence

suggesting the absence of human pathogens such as coliform bacteria or
maintenance of adequate chlorine levels at FDEP standard of 0.2mg/l may not
be adequate to exclude introduction of active SRB from the wells of Aloha
into the domestic system. Aeration may be necessary to inactivate this

organism.

MR. PORTER STATES, “DR. LEVINE CONDUCTED SUSPENDED
SOLIDS TESTING OF THE WATER SAMPLED FROM A NUMBER
OF CUSTOMER METERS DURING HER WORK. IN EACH CASE,
NO MEASURABLE QUANTITY OF SUSPENDED SOLIDS WAS
FOUND”. DOES THAT NOT SUGGEST THAT THE LEVELS OF

ELEMENTAL SULFUR ARE VERY LOW?

The levels of suspended solids and their composition in a water processing
system obviously are very variable according to Dr. Levine’s testimonial
(page 5, lines 3-4). These were semi-quantitatively tested for at the wells, not

-

at other levels of Aloha’s systems or in the domestic plumbing, as Mr. Porter

12
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seems to suggest.. Dr. Levine in fact demonstrated minute quantities of
elemental sulfur by the use of scanning electron micrographs (SEM) at Well 8
and significant amount of suspended solids when customers’ whole house
filters and water from hot water systems were tested (Exhibit VAK-21, Dr
Levine’s Phase II audit report pages 27-32). From the examination of
installed whole house sediment filters, customers have reported wide variety
of suspended solids in the water they receive from Aloha including sand,
debris of other kinds and varying concentration of black material even before
delivered water enters their homes (Exhibit VAK-22). The only suspended
material we need to consider as an antecedent to metal corrosion, on the basis
of hypotheses that have been advanced, is elemental sulfur. The amount of
elemental sulfur produced in finished water is a function of the concentration
of hydrogen sulfide in raw water and the amount of chlorine added, in
addition to factors such as oxygen level in raw water and pH. At the pH of
Aloha’s source water, and with no oxygen present, it scems very likely that
elemental sulfur is formed when the sole use of chlorination is the processing
method and the ratio between hydrogen sulfide level and chlorine added is

insufficient.

As Dr. Levine has pointed out, I concede that at the present moment, there is
no accurate method to measure the levels of elemental sulfur in delivered
water. However, scanning electron micrographs (SEM) can indicate the

-

presence of sulfur paﬁicles and other aggregates consisting of sulfur,

13
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phosphorus and many different metal elements at different stages of the water

processing system and the domestic plumbing.

Dr. Levine spent enormous amounts of effort to do exactly that in processed
water from Well 8 and other areas in the transmission system and domestic
plumbing, (Exhibit VAK-21). On 10/29/03 when Well 8 was sampled, the
hydrogen sulfide level in source water was 2.20 mg/l. On November 12, 2003
hydrogen sulfide level was 1.73 mg/l. Both these levels of hydrogen sulfide
in source water are within the theoretical capacity of the chlorinator at that
well to completely convert to sulfate without the pfoduction of elemental
sulfur. Dr. Levine calculated the specific chlorine demand of hydrogen
sulfide in Well 8 on November 12, 2003 as 7.83mg/l. This suggests that the
oxidation reaction of hydrogen sulfide in that well on that day had proceeded
almost completely to sulfate. Theoretical value for chlorine demand of
hydrogen sulfide for complete conversion from sulfide to sulfate is 8.33mg/1.
(Exhibit VAK-23). Therefore, one would not have expected to see much
colloidal elemental sulfur in finished water from that well on that day.
However, the question that needs answering is: What happens when the
amount of hydrogen sulfide in raw water exceeds the theoretical capacity of
the amount of chlorine added or the maximum capacity of the chlorinator at
any well to convert hydrogen suiﬁde to sulfate? The maximum theoretical
capacity for conversion of hydrogen sulfide to sulfate at Well 9 is only 2.6

mgs/l according to Dr. Levine. (Exhibit VAK-24). On 11/12/03 the amount

14
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of hydrogen sulfide present in raw water from Well 9 was only 2.43mg/1
within the capacity of the chlorinator at that well. So on that day only
minimal elemental sulfur would have been formed. However, would it have
been possible for the chlorinator at Well 9 to prevent formation of elemental
sulfur (in greater quantity than was demonstrated in Well 8 on 11/12/03) when
the level of hydrogen sulfide was 3.95 mg/l in Well 9 on 10/29/03 and the
maximum theoretical capacity of the chlorinator at that well to convert to
sulfate was only 2.6mg/1? What might have happened during the 3 months
of April —July in 2001, when the raw water in Well 9 was documented to
have hydrogen sulfide levels between 3.5 —6.71 mg/l on twenty different
occasions? (Dr Levine’s Phase I Report, page 10, Exhibit VAK-25) It does
not seem unreasonable to conclude that theoretically during that season in
2001, there may have been 1-3 mgs/l of elemental sulfur in water processed
from Well 9. If so, what is the implication of this for the production of black
water and rotten egg smell in domestic plumbing served by water from that
well if elemental sulfur is associated with black water? Scanning electron
microphotographs provided by Dr. Levine in the Phase 11 Report show
increasing quantities of suspended solids as water moves through Aloha’s
system from well to storage tank and finally reaches domestic plumbing after
the domestic meter. Greater amount of suspended solids was delﬁonstrated n

the hot water system. (Exhibit VAK—ZI).

15
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Production of SEM to detect presence of elemental sulfur in processed water
is not an economically viable proposition and in any case it is not a
quantitative method. Turbidity increase in finished water after processing has
been suggested as a simpler method. Turbidity measurements were not
carried out during the sampling of water from any of Aloha’s eight wells
during Dr. Levine’s audit nor were SEM made of water from Well 9 on
10/29/03 when hydrogen sulfide level was 3.95mg/l and beyond the
capacity of the chlorinator to convert completely to sulfate. That would
have been more relevant than producing scanning electron micrographs of
particulate matter from Well 8 where the likelihood of elemental sulfur

production was low on the day the water was sampled.

YOU HAVE NOT ANSWERED THE CONCERNS RAISED BY MR.
PORTER THAT YOU ARE ASKING FOR STANDARDS THAT ARE
DIFFICULT AND EXPENSIVE TO ACHIEVE AND ARE NOT USED
“ANYWHERE IN THIS NATION, PERHAPS IN THE WORLD”

(PAGE 6, LINES 21-23).

I must agree that this observation may indeed be correct! However, scientific
methodology also requires stringent standards to achieve therapeutic goals

especially when there is no track record for a new method. The method that

Aloha plans to adopt is not being used anywhere in this nation for oxidizing

16
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hvdrogen sulfide in source water to produce drinkable water. Perhaps. for

that matter it is not used any where in the world!

When I used the words “standard” and “MCL”, I was using the terminology
the way it is used almost interchangeably in Exhibit D of the TBWA such as
maximum contaminant level, goal, standard, compliance level and action
level. (Exhibit VAK-26) The important point is that TBWA requires
action if the level of total sulfides exceeds 0.1mg/l and that action is to be
taken by the TBWA and its member governments that are utilities and
not allow customers to suffer the consequences that may ariée. It has been
demonstrated by a number of utilities that black water and rotten egg smell
can be significantly reduced by methodologies without strict measurement and
conformity with standards for total sulfide and elemental sulfur levels, such as
membrane technologies (Dunedin Municipal Utility) and aeration and
biological oxidation (Pasco County Utility), manganese green sand and
potassium permanganate oxidation (Port Richey Utility) along with more
appropriate adjustment of pH levels. These methods obviously address the
issues of black water and rotten egg smell through other effective
interventions. Aloha does not use any of these methods now and did turn

down the suggestion of increasing the pH of delivered water.

The new processing method using hydrogen peroxide that is being considered

-

by Aloha utility as well as the current processing method of the sole use of

17
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chlorination are reversible oxidative methods that can result in re-formation

of hvdrogen sulfide and the production of elemental sulfur. In the absence of

the use of more successful methods for reducing copper corrosion, strict
adherence to more stringent standards that lower the levels of these substances
that have been considered to be significant factors in the production of black
water and rotten—egg smell are necessary to improve water quality in certain

areas of Aloha’s territory. The directive given by the PSC to the Utility in

April, 2002, was to implement a method that ensures a significant reduction of

black water and rotten egg smell in domestic plumbing.

An essential approach to remediation in any system whether it is a material
system or a living system requires that the correct diagnosis and causative
agency should be established before a therapeutic strategy is recommended. If
a “therapeutic trial” is being undertaken without an accurate diagnosis, (as
Aloha is attempting to do at this time), it is important to establish that the
levels of incriminated factors such as hydrogen sulfide, elemental sulfur and
presence of SRB are adequately monitored and controlled, especially where
the history of poor water quality is of long standing without effective

intervention.

DO YOU HAVE ANY ADDITIONAL COMMENTS?

18
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A. Yes. Mr. Porter has stated very categorically that I am mistaken in a number
of my statements (page 10, lines 14-18). I am always willing to be corrected about
inaccurate statements, and would do so in this instance also if the shifting claims of
Mr. Porter were true. Much has been made of the succinct, but important distinction
that I made between the Tampa Bay Water Standard (goal) in exhibit D and the re-
wording that Aloha has used for modification of the “98% hydrogen sulfide removal”
standard. As I indicated in my direct testimony, Exhibit D makes no mention of
treatment facilities at all, but indicates that the “water quality parameter” will be

“sampled annually at a minimum at the Point(s) of Connection”. Further down in

Exhibit D on page 3, (Exhibit VAK-26), the Notes section says, “maximum average=

not to exceed average value using a running four quarterly sample average”. To me

this represents the way TBWA arrives at the compliance level determination for
itself. I assumed, correctly I maintain, that this means TBW A samples processed

water at least four times at its treatment facilities to establish that it has complied

with its own standard (goal). In fact Mr. Porter himself admitted this to be accurate in
a document submitted by Aloha’s attorney, Mr. Deterding, on March 29, 2004 to the
PSC (Exhibit VAK-27). Testing was recommended at a minimum of annually only at

the point(s) of connection. The responsibility, if desired or necessary, to sample more

frequently at the points of connection was left to the member government utilities.

Aloha is requesting that the standard be reduced to an annual sampling at the

treatment facility and claiming that such a frequency to be the norm at the

TBWA. That is patently incorrect.
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Aloha Utilities wants to be left alone to produce potable water that does not remain
drinkable in customer plumbing by the claim on the one hand that according to

Florida Statutes its responsibility ends at the outflow of the domestic meter. Yet

when it comes to ensuring that the water it delivers to the customers meets the TBWA
performance standard (compliance level, action level, goal) which the Utility claims it
is ready to meet, it no longer wants to do so at the domestic meter which is the point
of delivery, but only at the treatment facility and only once a year. No other product
can be sold in this country by the claim that it met standards at the production plant as
automobile, home appliance and electronic product manufacturers know only too

well. They have to meet standards at the point of delivery. There may not be a law

so far that potable water should meet standards at the point of delivery, but no
customer should have to put up with stinking black water for ten years with a claim
from its producers that its water is “clean, clear and safe” at the point of delivery,

without tests confirming that it has the ability to remain so.

As a last statement, I want to indicate that I do understand very clearly the
limits of my knowledge. Thave based everything that I have stated in my
testimonials on public and Aloha’s records and statements by experts
including Dr. Levine and Mr. Porter. As a person committed to scientific
methodology, I maintain that there is a difference between a hypothesis and
documented facts and that this differentiation must always be maintained. My
interpretations of the data may be different from “accepted wisdom”, but that

is what scientific judgment and dialogue arc all about. My scientific

20



1 knowledge base is solid and I do not venture out beyond my knowledge base

2 to make inappropriate categorical statements about the cause of black water
3 but merely request those who have regulatory responsibilities, to consider the
4 totality of circumstantial evidence in a new way. The claim that the black
5 residue seen in the toilet tanks of customers is the result of the corrosion of
6 black flotation ball, as Mr. Porter told me when he visited my house in
7 January, 2002 and that black water would disappear from customers’ toilet
8 tanks 1f black flapper valves were replaced by red valves, as Mr. Crouch
9 another engineer of Aloha suggested at an Aloha Customer Workshop in June,
10 2004, came from consultants who have water engineering degrees and who
11 were introduced at customer workshops as experts. Such nonscientific and
12 absurd statements offered as facts were used for a long time and is still being
13 used to prevent an adequate scientific investigation of black water and rotten
14 egg smell in customers’ plumbing.
15
16 Scientific investigations and appropriate therapeutic interventions by
17 professionals who have no conflict of interest are always necessary to
18 solve complex problems of water quality. It is very appropriate for
19 regulatory agencies to always insist on expert consultations free of
20 conflict-of-interest from extramural water processing professionals and
21 engineers, especially when offers at good faith negotiations with utilities
22 to solve issues have been rejected.

21
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11

12

13

14

15

16

17

WHAT IS YOUR SPECIFIC RECOMMENDATION TO THE

COMMISSION IN THIS PROCEEDING?

I have presented enough evidence based on objective facts and data gathered
from numerous sources that stringent standards are essential for Aloha’s
current method and the proposed new method to deliver water that will

significantly reduce the incidence of black water and rotten egg smell in

domestic plumbing. If Aloha is not willing to accept these logical standards,
the Utility should be prepared to implemént other well-recognized methods
that even without the use of these strict standards have been associated with
much lower incidence of these phenomena and have a well established track
record of being able to deliver water that remains stable in domestic plumbing
without a high incidence of black water and rotten-egg smell. Where such
phenomena occur, and where Aloha has not provided remediation for ten
years, the customers are now requesting the PSC to provide them with an
opportunity to get better quality water by deletion of those territories from

Aloha’s service area.
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Docket No. 010503-WU
Exhibit VAK-19
Page 1 of 60

REVIEW OF DATA ON FLUSHING
IN ALOHA UTILITIES’ SERVICE TERRITORY

DATA OBTAINED FROM ALOHA
Analysis by V. Abraham Kurien, M.D.

Data for 1999, 2000 and 2003 and 2004 were requested. Due to the enormity of
data that had to be analyzed, I have concentrated on one year.

DETAILED REVIEW OF DATA FROM 1999
FINDINGS:

Flushing was conducted on a rotational basis, some areas being scheduled for
flushing daily, others for three days a week, yet others for twice a week and a
rare area only once a week.

During the year 1999 there was no flushing undertaken over weekends.

Data between May 17 and June 2, 1999 were not submitted: My concern is
whether flushing was not undertaken during this 2 week period or whether the
data was not submitted for other reasons

Between June and December 1999, discoloration of water was noted on a number
of occasions: Colors ranged from black, yellow, brown, rusty and milky (M).
Odor was also noted along with discoloration on one occasion.

It is noted that in areas where flushing was scheduled to be done daily, often
such flushing was not undertaken regularly (at least there is no documentation
that such was undertaken)

Even when flushing was done daily and free chlorine residuals brought up to 1.5
mg/1 (which seems to have been the goal), often within 24 hours, the level of free
chlorine had been fallen below 0.2 mg/1 (minimum required by FDEP
regulations) and on a number of occasions was ZERO.

The Report on 11/9/99 (Tuesday) reads:

Yellowish water from hydrant: flushed 20 minutes per Tony. Did not clear.
Advised by Tony to go to bib at well. Water still yellowish w/small particles in
water. Same at all hydrants. Tony said to check Friday (three days later) for
next schedule to see if still discolored”



Docket No. 010503-WU
Exhibit VAK-19
Page 2 of 60

Reports show that yellow discoloration was noted at a number of hydrants on
11/10 Wednesday to Thursday, Friday, the following Monday, Tuesday,
Wednesday and 11/17 Thursday. On 11/18/99 Friday, the water was noted to be
yellow and milky. No abnormal color was noted 1/22-24: No records were found
between 11/25-11/28 (presumably long weekend of Thanksgiving).

On 11/29 yellow color was noted again at a number of flushing locations
including one at which there was an odor: yellow color on 12/1: on 12/2 color
noted as Y(ellow) - A (air) (?reformation of hydrogen sulfide): on 12/6 water
noted as brown at one flushing point and rusty at another point.

SUMMARY:

1. Even though there is a program for flushing on a predetermined schedule,
such is often not carried out.

2. Even when flushing was carried out per schedule, often there was
discoloration of water: The following colors were noted - black, yellow, brown,
rusty and milky. Gas (unclear what it was noted and described as air): odor was
noted in association with discoloration once. '

3. The aim of flushing seems to have been to raise free chlorine residual to 1.5
mg/1 of water. Even when flushing was carried out per schedule, often the free
chlorine level before flushing was below the 0.2mg/1, the minimum required by
FDEP. On a number of occasions the free chlorine level before flushing began
was noted to be Zero.

4. In a number of locations where flushing was programmed on a daily basis,
and free chlorine level was raised to 1.5 mg/], after 24 hours free chlorine levels
had fallen below 0.2mg/1 and some times to Zero

5. In some instances even prolonged flushing was incapable of raising levels
above the minimum required by FDEP.

6. In many instances large volumes of water were flushed (12,000 -45,000
gallons). The reason for this is not indicated and is assumed to be in response to
customer complaints.
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Page 3 of 60

CONCLUSIONS:

The conclusion that the program of flushing as carried out Aloha in the year
1999, may not have been capable of delivering water that was “clean, clear and
safe” at ALL TIMES is inescapable.

The flushing program was not capable maintaining the minimum free
chlorine residual required by FDEP in certain areas, even for 24 hours after
flushing had raised it to 1.5mg/l. The observation that no flushing was
undertaken over the 48 hour weekend period raises the strong probability that
intermittently in many areas Aloha’s delivered water may have contained less
than the minimum free chlorine residual for disinfection required by FDEP.

Clarity of water was also frequently compromised. Such loss of clarity
occurring in the winter month of November when water utilization is usually
higher than in summer due to the presence of “snow birds” raises the concern
that in summer months when chlorine dissipates due to higher temperatures,
loss of clarity due to the presence of suspended matter would have been even

higher!

In the face of these findings, the production of intermittent black water and
rotten egg smell in domestic plumbing in some areas of Aloha’s service
territory cannot any more be explained as exclusively due to some unique
chemistry that is confined to domestic plumbing,.



Docket No. 010503-WU

. Exhibit VAK-19
FLUSH SCHEDULE Page 4 of 60
DAYS START CLOSE START GAL'S
ADDRESS: TYPE DONE CLR2 _CL7? COLOR FLUSH
. 1 1E A
v i v ﬂg \ Ig (/ \ biyp
Haverhill Cul De Stc FH D K XS ¢ Voa)
Wyndham - BO D 1. Y £ 0.
1441 Haverhill FH D I s hl i
Cheltnam FH D {,§ VLS . 1)
1050 Trafalger FH D |/ iR Q. e o N
Daleside FH___ D N L & ] f@
Grimsby FH D (£ iy & d_ D ‘
Stroud & Dawsbury FH__D 1% LS - (cr
Stroud Court_ BO D .= LS & ooy
Wyndtree & Hooversham FH D g‘f: I;S;_ N - VAL
Fanmingdale FH D S i N (3
Forestedge - FH D 4S L g é A i
Lake Haven Drive & Haden ©  FH D (S LS H V0
Cimmeron : FH® D 1< WS 1o {00
Centra] Park Avenue FH D 4.C i ,c Q 200
Aristocrate Drive FH LS 1S ¢ Ys
E&i‘ﬁ’ Resas ] : h("' _'L;_C C o
Success Drive” FH D 1€ L& [\ o
Any hydrent in npew section FH MWF . 1.8 - 'ard
Riveria & Cachette FH DD A a_ 200
Riveria at boat deck BO D (O L& C. oo
Ground Squirrel FH MWF
Arboretum FH T
Moon Shadow & Whisper Woods FH T
2822 San Pedro (Hills of San Jose) BO MWEF
O'Hera & Tori BQ T
7238 Riverbank FH____MWF —~ —_ — T _
Sun Bank FH 1T
4540 Rowan Road FH _MWF
Ononio EH D
Akurd BO MWF
Jerrilyn BO T "
Church of Shoot Street BO T
4818 Murcross . BO I
Weasel FH MWFE
Elorida Power FH - TT
Bogtonian Loop FH W
Harrow Place FH D
Severn Place FH TT
Gem Court EH MWE
Alvernon FH MWE
Villa Entrada BO MWE -
; o [ 6
pate: _p—Y-04 NAME: = D)W/ Q) N\Q.A s 6/

FH=Fire Hydrant BO*Blow Off
B=BlackO~Odor A=Air/Milky

C=Clear' Y=Yellow

NO HYDRANT OR BLOW OFF WILL BE TURNED OFF WITH ANY DISCOLORED WATER COMING,
THROUGH IT!! CONTACT SUPERVISOR IF YOU CAN'T GET IT CLEAR!!
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Docket No. 010503-WU

Exhibit VAK-19
Page 5 of 60 -
FOX HOLLOW FLUSH SCHEDULE
) DAYS START CLOSE START GAL'S
ADDRESS . TYPE DONE CiI/Z CL2 COLOR FLUSH
. E 1 us \eo
Arlinbrook FH MW E | < §
9033 Belmeadow FH moaer £ W ¢ o))
8838 Belmeadow FH ot AY| LS & e
9129 Callaway FH ;s s N S
2356 Troski FH e ASL 1S in 400
* Boomington & Hominy FH m o A LS (s yor/
Spottswood FH m e A3 VS ¢ 00
Hagen Drive FH e AL S C 7Y
Fox Hollow Club House FH mas £ {5 [ "%oo
Hagen Drive FH m o A8 LE . o0
Club House BO m e Y !'§ o, 'm_—
Ventura FH M A US L & o
FUXWOOD: .
Tamarind FH M-TH
Cross Vine FH M-TH
WYNDGATE:
Courtlia FH T-F
Craighurst FH T-F
Orchard Grove FH T-F
[}
FH=Fire Hydrant BO=Blow Off D=Daily
C=Clear Y=Yellow B=Black O=Odor A=Air/Milky
_ ] f . B \
DATE: __{,4-4Y naMe:_unat o O/ WG ¢ N~

l\l
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Docket No. 010503-WU

Exhibit VAK-19
. . Page 7 of 60
FOX HOLLOW FLUSH SCHEDULE
DAYS START CLOSE START GAL'S
ADDRESS TYPE DONE CL2Z CLA2 COLOR FLUSH
L}
]
Arlinbrook - FH MW E |-
9033 Belmeadow FH maw £ | € 40 2c0
8838 Belmeadow FH M F e.2 Az /o0
9129 Callaway FH M WE 0.3 0.8 5P
2356 Troski FH _m F 0.1 6.8 700
' Bogmington FH m
Spottswood FH m K
Hagen Drive FH M F o4 /O 200
Fox Hollow Club House FH M & :
Hagen Drive FH m e f
Club House BO m ir £
Ventura FH Vad 20
FUXWOOD: :
Tamaring FH M-TH | .@ /-2 C. £D
Cross Vine FH _MTH (.2 | 2.2 < 0
WYNDGATE:
Courtlia FH T-F
Craighurst FH T-F
Orchard Grove FH T-F

=Fire Hydrant BO=Blow Off D=Daily

C=Clear Y=Yellow B=Black O=Odor A=Air/Milky

DATE: &’747‘?

NAME:

Neon L




Docket No. 010503-WU'

Exhibit VAK-19
Page 8 of 60
FLUSH SCHEDULE
DAYS START CLOSE START GAL'S
ADDRESS" : TYPE DONE CL2 CLZ COLOR FLUSH
Davenport & Mitchell Blvd, FH D LS ,.T C LoTE
Haverhill Cul De Sac FH D 1 S $g Q. Lo
Wyndham ' BO D [ § LS < ico
1441 Haverhill FH D C 1. C. D
Cheltnam FH D |:< iS o LO0
1050 Trafalger FH D 1.8 1S J o)
Daleside _FH D iz 1:S 3 e
Grimsby - FH D i< LS A OO0
Stroud & Dawsbury FH D i & S [ iors
Stroud Court BO D € J{%‘ . VS 7D
Wyndtree & Hooversham FH D i.Z { % [ 5 Ys)
Farmingdale FH D L= T o Y
Forgstedge - FH D f L S ~ TR
Lake Haven Drive & Haden - FH D _%;C 1l T 4L,
Cimmeron FH D &4 | 3% L i
Centre] Park Avenue FH D [ i > A
Aristocrate Drive FH < 1.5 4. g
Bost Resyr TH 1 V< A iy
Success Drive FH D {& L G ryy
Any hydrant in_pew scction FH - MWF : 0
veriz & Cachette FH_ D | P S . jrgg_
Riveria at boat deck BO D (7 [ £ (£5
Ground Squirrel FH MWF .
Arboretum FH TT D | & =, GO
Moon Shedow & Whisper Woods FH  TT €& 11X =, SO
2822 San Pedro (Hills of San Jose) BO ~ MWF ) ]
O'Herg & Tori BO 1T &2 |1.& | .1°® TG OT
7238 Riverbank FH MWF —| —— — — ~——
Sun Bank FH __TT
4540 Rowan Road EH MWE
QOnorio FH D
Akuri BO MWE
Jermilyn BO T "
Church of Shoot Street BO 1T
4818 Murcross BO TT
Weasel FH MWFE
lorida Power FH - TT
Bostonian Loop FH A"
Harrow Plage FH D
Severn Place FH TT
- Gem Count FH MWE
Alvernon FH __ MWF
Villa Entrada BO MWE

DATE: (~~ 10 = H

NAME: Qmm/ o Q"Ax gm‘qx

FH=Firc Hydrant BO=Blow Off :
C=Clear'Y=Ycllow B=BlackO=Odor A=Air/Milky

NO HYDRANT OR BLOW OFF WILL BE TURNED OFF WITH ANY DISCOLORED WATER COMING
THROUGH IT!! CONTACT SUPERVISOR IF YOU CAN'T GET IT CLEAR!! '

.
'f\ .

3



FLUSH SCHEDULE

Docket No. 010503-WU

Exhibit VAK-19
Page 9 of 60
, DAYS START CLOSE START GAL'S
ADDRESS - TYPE DONE ClR”? CLR2 COLOR FLUSH
.. o ~ P
Davenport & Mitchell Blvd, FH D € | 1> o 1 EY
Haverhill Cul De Sac FH D 1.9 = o AR
Wyndham BQ D s L o s
1441 Haverhill FH D I s T ot o)
Cheltnam FH D s )L o A
1050 Trafalger FH D L A r .P‘{)
Daleside FH D i LG 0 ol
Grimsby FH D 1. e a G
" Stroud & Dewsbury EH D O e (4 [ eTAY
Stroud Court BO D s . i
Wyndiree & Hooversham FH D RN e e
Farmingdale FH D ;S | §.¢ 7 e
Eorestedge - FH D - < |1, t? S { #7)
Lake Haven Drive & Haden +  FH D 6, i it 756
Cimmeron : FK D 10O Lo ) e
Centra] Park Avenue FH D -4 L& o e
Aristocrate Drive FH [ -5 . Viiz
X Retar P 12 b L kT
Success Drive FH D 47— S N RFA
Any hydrant in_new section FH __ MWE ;5 Y [ 147 o
Riveria & Cachetie FH D L= | {45 | <~ [E7 4
Riveria at boat deck BO D hE T L [Pl %]
Ground Squirre) FH MWF §-% (oY o 300
Arboretum FH TT
Moon Shadow & Whisper Woods FH T 5 TS
2822 San Pedro (Hills of San Jose) BO MWF_ip =< isy B A
Q'Hera & Tori BO TT ;
7238 Riverbank FH MWF — — == + ==
Sun Bank FH 1T
4540 Rowan Road FH MWE
Onorio FH D
Akun BO MWE
Jermityn BO TT "
Church of Shoot Street BO 1T
4818 Murcross BO TT
Weasel FH  MWE
Florida Power FH - IT
Bostonian Loop FH W
Harrow Place FH D
Severn Place _FH TT
Gem Court FH MWE
Alvernon FH MWEFE .
Villa Entrada BO MWE

paTE: _{ -\ Y

FH=Fire Hydrant BO=Blow Off
B=BlackO=0Odor A=Air/Milky

C=Clear'Y=Yellow

NO HYDRANT OR BLOW OFF WILL BE TURNED OFF WITH ANY DISCOLORED WATER COMING

NAME: Q} Yiv s 13 ')'\M{,lﬁ"ﬁ‘ :

THROUGH IT!! CONTACT SUPERVISOR IF YOU CAN'T GETIT CLEAR!!

W

&v
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FOX HOLLOW FLUSH SCHEDULE

Docket No. 010503-WU
Exhibit VAK-19
Page 11 of 60

ADDRESS S - - o
__ FH MK E
} FH mau F_ .
L FH paw 25 LS & ip ©
e , x___FH m W LS ) SOE
2356 Troski K FH —m ¥ Fl i < {7¢)
* Boomington & Hominy 4 FH _m AL S 3 O
Spottswood * FH me 5] LG [N ieD
, M FIS 2
Fox Hollow Club House FH m s E
Hagen Drive FH m s £
Club House BO m s
- FH M [
FUXWOOD: _nlvi L NEES > to___~
Parannd:  EOIAVIYFH  M-TH 1.5 IR 10 OU
Cross Vine ' FH M-TH __ S VS C 10D
BA\LL\ r‘(‘{\]\: 1.5 LS (- UC
WYNDGATE:
Q_O.uﬂli.a FH T-F l, S L o ¢ T
Craighurst FH _TF 1% L L o _
Orchard Grove FH T-F i+ TS D o
ALiaugD WD uS 1S L “4c
FH=Fire Hydrant BO=Blow Off D=Daily
C=Clear Y=Yellow B=Black O=0dor A=AirMilky
DATE: _k-1814 NAME: i\ 1 P iz Lo
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Docket No. 010503-WU

FH=Fire Hydrant BO=Blow Oﬂ' D=Daily

C=ClearY=Yellow B=Black O=Odor A=Air/Milky

NAME:

DATE: O‘)&l‘a‘q

Exhibit VAK-19
Page 13 of 60
FOX HOLLOW FLUSH SCHEDULE
DAYS START CLOSE START GAL’'S
ADDRESS TYPE _DONE CL2 CLA2 COLOR FLUSH
Arlinbrook FH MK E
9033 Belmeadow FH .
8838 Belmeadow FH o Y [\ WO
9129 Callaway FH m W \ ¢ Q,Ogo
2356 Troski FH _mv Fol | C i ODO
" Boomington & Hominy FH QP 1L 0. A00
Spottswood FH muw FO WO [ AOOD O
HagerDrive NOFR me A o \D 1000
Fox Hollow Club House FH ’ m v EE . [ QOEX?>
Himen-Drive—— FH m i f I '
Club House .~ BO moer 2 1A ¢~ X0
Ventura FH _: . mMwE , ’
TER AW Ol 1,0 ¢_ SO0
FUXWOOD: I .
Tamarind FH M-TH .
Cross Vine : FH __ M-TH (D 1) C. THDD
PALL A lidy <
WYNDGATE:
Courtlia FH T-F
Craighurst FH TF
Orchard Grove FH __T-F _ !
ALHOL wo oy Jd |0 @ KYoly &




Docket No. 010503-WU
Exhibit VAK-19.
Page 14 of 60
FLUSH SCHEDULE
. DAYS START CLOSE START GAL’S
.A:DDRESS TYPE DONE CL/22 CL~2 COLOR FLUSH
Davenport & Mitchell Blvd. FH D D1 1.4 C F200
Wyndham BO MTH \.& .5 Q
1441 Haverhill FH D A O 2.0 [
Chelmam FH MTH \(S§ . Q
1050 Trafalger FB T/F
Daleside Fu T/F
Stroud & Dawsbury FH D g e 1.< @ TS 000
Stroud Count BO D A C =00
Wyndiree & Hooversham FH MTH_ A\ . & {.5 C {, Ly
Forestedge FH D OvF . | Y1)
Country Place: I .
Lake Haven Drive & Haden FH T/F &
Cimmeron FH T/F
Central Park Avenue FH T/F
Aristocrate Drive FH T/F
East Bay FH T/F
Industrial: - - .
Success Drive FH T/F ‘
Riveria at boat deck BO D (%) (o O ¢ T3 A D
Ground Squirrel FH _MTH !. {1 [+ - r200
Arboretum FH __M-TH O .2 % /e d =z
2822 San Pedro (Hills of San Jose) BO~ MWF_ (5 . Y . ¥ ¢ o5 D
Tori Court BO T
4540 Rowan Road FH TH
Akuri BO MWF
Florida Power FH MWF
Harrow Place FH D
Severn Place FH T
Villa Entrada BO Mwr O/ 0. % ST E
Wood Bend FH __TH
DATE: 7-2 e — 98 NAME: /JLFREDS FAkre A

FH=Fire Hydrant BO=Blow Off
B=BlackO=0dor A=Air/Milky

C=Clear Y=Yellow

NO HYDRANT OR BLOW OFF WILL BE TURNED OFF WITH ANY DISCOLORED WATER COMING
THROUGH IT!! CONTACT SUPERVISOR IF YOU CAN’T GET IT CLEAR!!
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Docket No. 010503-WU

Exhibit VAK-19
Page 15 of 60
s
FOX HOLLOW FLUSH SCHEDULE
DAYS START CLOSE START GAL’S
ADDRESS TYPE DONE CL2 CL72 COLOR FLUSH
8838 Belmeadow FH MWF
9129 Callaway FH MWF
2356 Troski FH MWF
Bomningion & Hominy  FH MWF
Spottswood FH WF
Hagen Drive BO MWF
Ventura FH MWF
Balsaridge FH MWF
FOXWOQD:
Terilind FH W/
Cross Vine FH W/F
Daviilly FH ~ MWF
WYNDGATE: :
Courtlia FH  MWF (3. 2 /. 0 (G YEY,
Craighurst FH MWF ~i& /s o =2C @
Orchard Grove FH MWF
Heritape Springs:
Almond Wood MWFE_ () [« o S Y200
FH=Fire Hydrant BO=Blow Off = D=Daily
C=Clear Y=Yellow B=Black O=0Odor A=Air/Milky
DATE: 7~ 2L~ 1% NAME: AL AFREP Free p

S
Y
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Docket No. 010503-WU
Exhibit VAK-19

FILUSH SCHEDUILE S
_ * DAYS START CLOSE START GAL’S
ADDRESS - TYPE DONE_CL2 CL?2 COLOR FLUSH
Davenport & Miichell Blvd. FH D
Wyndham BO M/TH
\J44] Haverhill FB__D
Cheltnam FH  WTH
“\)050 Trafalger FH___ T/F
“\Daleside FH___T/F
Stroud & Dawsbury FH D
Siroud Court - BO D
Wyndtree & Hooversham FH M/TH
Forestedge FH D
Country Place: )
~1 ake Haven Drive & Haden FH T/F
~~Cimmeron FH T/F
~~Central Park Avenue FH T/E
Aristocrate Drive FH T/F
East Bay FH T/F
Industrial:
ESucoess Drive FH T/F TR s @
Rjveria at boat deck BO D ) 5 — é’ ozt
Ground Squirrel FH M-TH
Arboretum . FH M-TH
\w@ﬂs of San Jose) BO MWFE
Tori Court BO T
4540 Rowan Road FH TH
Akuri BO MWF
Florida Power FH MWE
ow Place FH D Y G 1200
* “NSevern Place FH T (4 LS ) 1Y 2
Villa Entrada BO MWF ‘

Wood Bend ~ fn___TH
DATE: %r/ 7/ §7 . NAME.-@//’GZ 5’/}“// A EY

FH=Fire Hydrant BO=Blow Off
C=Clear Y=Yellow B=BlackO=0dor A=Aijr/Mi

NO HYDRANT UR Fr&W OFF WILL BE TURNED OFF WITH ANY DISCOLORED WATER COMING
THROUGH IT!! CONTACT SUPERVISOR IF YOU CAN'T GET 1T &LEARI!

A@*\DW s2f. D.0 2.2 A %Tsm.

. Lo d wll rane L, L

o

g_,hﬂ% _— ‘?,\«Cd\ '5\‘*5 oo aellers
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Dacket No. 010503-WU"

Exhibit VAK-19
Page 18 of 60
FOX HOLLOW FLUSH SCHEDULE
: DAYS START CLOSE START GAL’S
ADDRESS TYPE DONE CL2 CLZ2 COLOR FLUSH
8838 Belmeadow FH  MWF o8[S ¢_ 205D
9129 Callaway FH __ MWF j ) 1D C O
2356 Tyoski __ FH MWFA I §. > < =020
Bonnington & Hominy _FH MWF_h A Ié d 2L D00
Spottswood FH _WF A48 [i= . D
Hagen Drive BO _MWF M) /.5 Y {6 0
Ventura FH _Mwr 908 749 [ 2, 80O
Balsaridge FH MW A0 AS & DO
FOXWOOD: _ . ,
3npS Pesliad IeeraryN FH ~ WF 00O .S < 1,000
Cross Vine FH __WF_ 0.0 [, C 00D
Daylilly FH _ MWF A.0 1.5 & “1/ond
WYNDGATE: v
Courtlia FH MWF
Craighurst " FH MWF
Orchard Grove FH MWF
Heritage Springs: . _
J65Fs {cbTAImond Wood MWF 0.0, [ . 5 000
FH=Fire Hydrant BO=Blow Off D=Daily
C=Clear Y=Yellow B=Black O=Odor A=AirMilky |
DATE: ‘?’ / =3 / qﬂ NAME: M -
1o T 2.6 K St
IVDSLOE T 1 0,0 fﬁ§ C -g, o AHS HwW

(137" Monn Wooo T7. 10 1€ ¢ 2,000




Docket No. 010503-WU

Exhibit VAK-19
Page 19 of 60
FOX HOLLOW FLUSH SCHEDULE
DAYS START CLOSE START GAL’S
ADDRESS TYPE DONE CLZ2 CL2 COLOR FLUSH
$838 Belmeadow FH MW /.S 17T ¢ 2,600
9129 Callaway FH MWF I .5 [ 2, HOD
2356 Reeaki JOSE(  FH MWF !
Bonnington & Hominy FH MWF
Spottswood FH WF
Hagen Drive BO MWF
VenTofi  FH MWF
Balsaridge FH _ MWFO. O (-5 (. 2,000
FOXWOOD: ]
Feiow (ereAINN FH - WF DD [ 5 (. 300D
Cross Vine FH wWF DD ¢.5 a. 200
Daylilly FH __MWFO:O 1.5 £,600
WYNDGATE:
Oewrstia (eTiE16H  FH MWF
Craighurst FH MWF
Orchard Grove FH MWF
Heritage Springs: .
#7357 Almond Wood MWF_ 0.0  [.2 ¢ ‘;10}@0

FH=Fire Hydrant BO=Blow Off  D=Daily

C=Clear Y=Yellow B=Black O=Odor A=Air/Milky
DATE: __ 3 !“? !9‘? NAME: WW

5P (D IWSD ELTareax) 0.0 S ¢ [goe0

-U)/pswé(éf”) 0.6 1.5 (. 5,000
Cremi A — 0.0 5 ¢, A,000




Docket No. 010503-wyu

Exhibit VAK.19
Page 20 of 60
FLUSH SCHEDULE
DAYS START CLOSE START GAL’S
- ADDRESS TYPE _DONE _CL2 CLZ2 COLOR FLUSH (
Davenport & Mitchell Bivd, FH__ D Q.4 LS. I Norers
Wyndham ___BO  MTH; 4 1.5 C 7D K80
1441 Haverhill FH D | 5 1.5 C Lo
HChelmam &~ FH  M/THL 5 fe5— < 5
1050 Trafalger FH TF /. 9 (iS5 (= Vo]
< Daleside FH _TF [, & Lt5 (. e,
4. Stroud & Dawsbury FH DAL H / Z 4 (@ @;M
- Stroud Court . BO DO, 0 L G = e 07—
Wyndtree & Hooversham FH MTHA 4 ) (&} R Xa)
“Forestedpe) FH D
Country Place: _
Lake Haven Drive & Haden FH  TF0.() 7, 9 C. O g~
Cimmeron FH _ TFQ. b fe 2 (. Yo
Central Park Avenue FH __T/F[.© -5 < 100
Aristocrate Drive FH _ TF). /J /.9 C g, 1dc—
East Bay FB __ T/HLY {5 C Iega—
Industrial; /
Success Drive -FH T/F v _ i
Riveria at boatdeck BO p(.J @/ L O C e o 3 /.)
® Gromnd Squirrel FH M-TH .¥% N falllh AV A
O Asborenm CANFidk (/2 FH MTHo) 3WAES 5 Ce L5077 ‘3/1,-/”
2877 San Pedro (Hills of San Jose) BO _ MWF(, 7 L5 C Fd Moy, “H 2
Court BO _TT 7 s %
540 Rowan Road FH _TH G UGS
Akuri AUVKAAT Oally BO MWEQ, 1 1.6 ' (o0
P Florida Power ! FH MWF@¢, &  [,.S 700
. Hamow Place FH D (0 / 1.5 (400
se+&€vern Place FH T4 0 /4 : . gp—
P-Villa Entrada BO MWrC, ¥ 7.5 C. i
Wood Bend FH TH

DA Tf:f /f;// ;:/? NAME.-/

FH=Firé Hydran{ BO=Blow Off
C=Clear Y=Yellow B=BlackO=Odor A=Air/Milky

NO HYDRANT OR BLOW OFF WILL BE TURNED OFF WITH ANY DISCOLORED WATER COMING
THROUGH IT!! CONTACT SUPERVISOR IF YOU CAN'T GET IT CLEAR!!

%@WW%L 10 hE @/‘ 9)50"&/
2 %W%%ML/;; 15 & oo
D VypnbederSe.0 5 15 C 2)70—;«
D. %«%\/Ojr hJ |, & C A\tro—

%S?H/@@cﬁmd}f' [ S C /@W-/'ﬁ'
\

.




Docket No. 010503-WU

Exhibit VAK-19
Pape 21 of 60
FOX HOLLOW FLUSH SCHEDULE
DAYS START CLOSE START GAL’S
ADDRESS TYPE DONE CL2 CL72 COLOR FLUSH
8838 Belmeadow FH MWF
9129 Callaway FH MWEF
2356 Proeki / o=kl FH MWF
Bonningion & Hominy FH MWF
Spottswood FH WF
Hagen Drive BO MWEF
Veetwra VrnT)e FH  MWF
Balsaridge FH MWF 8.3 S ¢ 2,00
FOXWOQOD;
Tesdind TecA/NN __FH  WE 0.0 IS (. Ao
Cross Vine FH WF_ | D 5 [ “1,600T
Davlilly FH MWF 0.3 = ¢ 2 CCO
WYNDGATE:
Geurlinperr e FH MWF 6.7 2.0 [ 1200
Craighurst FH  MWF "
Orchard Grove FH MWF
Heritage Springs:
Almond Wood Fo_ MWFE_ 0.0 .S C_ 1218
FH=Fire Hydrant BO=Blow Off D=Daily

C=Clear Y=Yellow B=Black O=Odor A=Air/Milky

DATE:_ ¥ '/—9‘1 7{ 944

FAwLewr: .05 RO

NAME: LAA &-AX\_/

1D 1.2 Vel oo

[0 1= TAHaR o FH 04 O ¢, 72,000
Do sSWDT (&Ffs FH oA .0 %\1 0 oD
Chssia FH 0.0 (.0 C ol oo
IWyveaTe. RO 0. 1D ¢ o oD
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Docket No. 010503-WU

Exhibit VAK-19
FLUSH SCHEDULE Page 23 of 60
- DAYS START CLOSE START GAL’S
ADDRESS TYPE DONE CL22 CLR2 COLOR FLUSH™
Davenport & Mitchell Blvd, P D00 S5 C_ I apr— T
Wyndham BO  MTHP. g ). & O L ¥
144] Haverhill FH D /.5 /1,5 C o)
Chelmam FH M/TH .
1050 Trafalger FH E lg 1, 2 J ST
Daleside FH _ 1F L, [ 5 (. Yo7~
Stoud & Dawsbury FH D gf A .
Stroud Court BO DOHA [,.5 C Yo
Wyndtree & Hooversham FH MTH, 5 [ .5 —
— HI D R o
Country Place:
Lake Haven Drive & Haden FH T/F =
Cimmeron FH T/F
Central Park Avenue FH _TF _ .
Aristocrate Drive FH T/F
East Bay FH - T/F RS
Industrial: 4 wi
Success Drive FH T/F o W V%
Riveria at boat deck BO D (2 O 9. C Thgy’
Ground Squirrel FH M-THC,[p /;g/éﬂ C. 6 - ‘)0
D Asborenm Captiva O C FH ~ MTBZ, O /[, C Pgrn—4y, 4euxs i

2822 San Pedro (Hills of San Jose) BO MWF

Tori Court BO T o
4540 Rowan Road FH TH .
Aeori AU RAR(F94] BO MWF :

Florida Power FH __ MWF(2,0 /, _é’ L3 Q. LpgTT

Harrow Place FH p J, ] N C Jprr—

Severn Place FH T

Villa Enrada BO MWF(.3 [,5 C.  faep—

Wood Bend FH TH - v

“.DATE f 43/99 MME%@@WG/

FH—Flrc Hydrant BéBlow Off
C=Clear Y=Yellow B=BlackO=0dor A=Air/Milky

NO HYDRANT OR BLOW OFF WILL BE TURNED OFF WITH ANY DISCOLORED WATER COMING
THROUGH IT!! CONTACT SUPERVISOR IF YOU CAN’T GET IT CLEAR!!

W@Qﬂw a7 L&5 a 7o~
ont Bptael W0 15 e - )
8- Viste vebeOe 0.3 L5 ye ZA0T |
D Momet 6.5 hs C Fore
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Docket No. 010503-WU . -
Exhibit VAK-19
Page 24 of 60

E FOX HOLLOW FLUSH SCHEDULE
. . DAYS START CLOSE , START
ADDRESS - . - . TYPE DONE cL2 CL2 . COLOR
8838 Belmeadow _ -~ FH MWF / 1 Ii\{ , : (\
9129 Callaway FH _ MWF{;, 2 (.5 .. (‘/
2356 Troski T FH_ MWF[e 3 [ & -
Bonnmmon&Hommv FH MWEf, / le 5
Spottswood T FH WFDA [, &
Hagen Drive BO il [e
Ventura FH M e 51
Balsaridge FH _ MWHAS (.5
: FOXWOOD: : '
: ' [ 12
. Cross Vine FHY I, 5
_":Davhm FH ] i s
- WYNDGATE: , ;.
VEBunha ~__ __FH MWECrS 1%
 Craighurst FH_ MWF/, O /.9
~ Orchard Grove _ FH  MWED,H 1.5 ¢
Heritage Springs: . L
- Almond Wood . MWF(Jodm L&

' FH-Fire Hydrant BO-Blow Off D=Daily

' ‘c=c1earY=chow B=Black 0=Odor A=Air/Milky

l e R | BRI
. DATE: 9/ 2 / @G . NAME: ﬂ e ,’{/'JWLJL‘;I_‘/,_A._.—/
k@Lé(j’wﬁ‘/// O '[Lg'/ C. oo R
jws! WElae O3 ', & %W |
Ot e riwdaony I

a
=
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Docket No. 010503-WU

Exhibit VAK-19
FLUSH SCHEDULE K
‘DAYS START CLOSE START GAL’S
ADDRESS TYPE DONE CLR2 __CL2 COLOR FLUSH
Davenport & Mitchel) Bivd. FH D No RS -
_ Wyndham BO MIH 2.0 1.5 <
_1441 Haverhill FE D -0 )5 <
~Cheltnam FH __MTH A.3 LS /A
1056 Frefatfer —FE—FF— —f—
_Dumsie . H__ “T/F —
* Stroud & Dawsbury - FH D 2N 7.8 C
Stroud Count BO D 0- ‘5 Jd
Wyndtree & Hooversham FH MTH O ¢ 1.5 c
__Forestedge FH D 6.5 1.3 c_
Country Place: -

Riveria at boat deck BO D |- 1-S <

Ground Squirrel FH M-TH ¢.X -9 [

Arboretum FH M-TH p.2 /-S a

2822 San Pedro (Hills of San Jose) BO ~ MWF (3. -5 d

—Frrconn ————— By T —

Akuri , BO MWF O ) (S i
e (i et S — b —y = S

Harrow Place FB D a9 [ A C
—SevgRRlart FH — L =

Villa Entrada . BO _ MWF O/l 1.5 c_

DATE: NAME: '

FH=Fire Hydran: BO=Blow Off

C=Clear Y=Yellow B=BlackO=0dor A=Air/Milky

NO HYDRANT OR BLOW OFF WILL BE TURNED OFF WITH ANY DISCOLORED WATER COMING
THROUGH IT!! CONTACT SUPERVISOR 1F YOU CAN'T GET IT CLEAR!!
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Docket No, 010503-WU

Exhibit VAK-19
Page 27 of 60
FOX HOLLOW FLUSH SCHEDULE
DAYS START CLOSE START GAL'S

ADDRESS TYPE_DONE CLR __CL72 COLOR FLUSH
8838 Belmeadow FH MwE O > 1.8 C Now
9129 Callaway FH __MWF O} 1-5 a S S &8
2356 Troski FH MWF O.) 1-3 )2 K77
Bonningion & Hominy FH MWFE 4. b [ [N
Sportswood FH__WF_ (0.0 1.5 C 1520
Hagen Drive BO_ MWF_J- & .5 C_ QOO
Ventura FH MWF_O.3 [-S [N
Balsaridge FH MWF_ 2.5 I.§ C | SO0
FOXWOOD:
Terilind FH wrF 2.8 [ 8. =%~
Cross Vine FH WE O+ S C 1 {0
Daylilly FH MWFE_(0.CJ 13§ C /I Soo
WYNDGATE: _
Courtlia FH _ MWF 4.0 1-S Y/ )7
Craighurst FH __MWF ., 35 /"% c Y/
Orchard Grove FH _MWF g4 [-J c_ ) 590
Heritage Springs:
Almond Wood MWFE_ (O-¢ 1-9 C S50
FH=Fire Hydrant BO=Blow Off  D=Daily

C=Clear Y=Yellow B=Black O=Odor A=Air/Milky

DATE:

NAME:
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" 'Docket No.' 010503-WU
Exhibit VAK-19
Page 29 of 60

FOX HOLLOW FLUSH SCHEDULE

DAYS START CLOSE START GAL'S .
ADDRESS = . TYPE DONE CL2 CLR2 COLOR . . _FLUSH
8838 Belmeadow _FH MWF /¢ /.9 k. sooo TS =T s
9129 Callaway FH MWE..& /.5 208, _/DOD 50 750
2356 Troski - FH MWF /o /.5 Yo7 L1007 3057 F 0.
Bonnington & Hominy FH MWF /O /. 5 CLR 1000715 -3 F5.
Spottswood ' FH WF .2 /S Co X, __Soo J3D-3%
Hagen Drive BO MWIFY w5/ O yy 4 Rood - 355
Ventura FH__ MWF < L B R
‘Balsaridge FH MWF. /O /<5 CLK o0 AR 230
FOXWOOD: : R T e
Terilind FH __WF .3 7 75 Y oIson A5 /50
Cross Vine FH ___WF ., 7/ 7= &R /00O 155~ 200
Daylilly FH __MWF /D [ Cik oY Al =y
WYNDGATE; — oo : N
Courtlia _FH____MWF
" Craighurst . FH MWF
Orchard Grove FH MWF .
Heritage Springs: : N ST
Almond Wood D & .5 % O, - Deor oo =3P

FH=Fire Hydrant BO=Blow Off D=Daily

C=Clear Y=Yellow B=Black O=Odor A=Air/Milky

N

DATE: 10}0‘2;52/% NAME:
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Docket No. 010503-WU
Exhibit VAK-19
Page 31 of 60 A

.Il.‘.v’;~ ol

FLUSH SCHEDULE
DAYS START CLOSE START GAL'S ",
ADDRESS TYPE DONE CL2 CL72 COLOR FLUSH ”*
X Davenport & Mitchell Blvd. FH D /o _ /K Gt /Spo F0-7:30
—eWyndham BO MTH /& /9 Ceo _Jo0 Fras5~ 70
1441 Haverhill FH D 290 F.0D <> 20A G- ?1/3
Chelmam FH MTH.7 .o Al D) 0O Fq5-GF 5O
1050 Trafalger F15 T/F /
. Daleside FH T —  ——— e —
¢ Stroud & Dawsbury FH D _ rle 1> J 74 Zoo0 55O /T
-+ Sroud Coun BO D .5 /5 T4 /020 1€:0x 2-70:1D
Wyndree & Hooversham FH  MTH — ZRpMba) \
HKForestedpe FH D - Blomed
Country Place: :
Lake Haven Drive & Haden FH T/F
Cimmeron FH T/F
Central Park Avenue FH T/F
Aristocrate Drive FH T/F
East Bay FH T/F
. Indusgial: &. /5
<X~ Success Drive FH TF_ /LD FD aLe 7%
— Riveria a1 boat deck BO D /7 Cek.  (F25540 N
- Ground Squirrel FH M-TH S -
— Asborewem (AP, (A FH __M-TH .7 e Y222
2822 San Pedro (Hills of San Jose) BO MWF :
== ToriCounn V.V. BO T
— 4540 Rowan Road JHE€L(. FH TH
BO  MWF :
Pl %uﬂmb_wocm____ D ol toi oA 3000 s0'30 /). OO
—— Harrow Place AKX e FH D
-~ Severn Place FH T
Villa Entrada BO MWF : y
¢ Wood Bend FH TH /& /& Nuseer 500 130 -/) G
DATE: _/0-2/-FF NAME: A{t/w ﬂ/) /ggbm/m
FH=Fire Hydrant BO=Blow Off
C=Clear Y=Yellow B=BlackO=0dor A=Air/Milky

NO HYDRANT OR BLOW OFF WILL BE TURNED OFF WITH ANY DISCOLORED WATER COMING
THROUGH IT!] CONTACT SUPERVISOR IF YOU CAN'T GET IT CLEAR!!



Docket No. 010503-WU

A Exhibit VAK-19 B
Page 32 of 60 i
FLUSH SCHEDULE =
DAYS START CLOSE START GAL'S ‘" . gi
ADDRESS TYPE DONE _CLZ2 _CL72 COLOR FLUSH “@
-~ Davenport & Mitchell Blvd. FH D .5 D 4 PhoY-s)
— Wyndham BO M/THe. / o, / éd o0
— 1441 Haverhill FH D 2.0 .2 I B o0
~ Chelmam FH MTH2.6 <./ 7 -{/,)3
1050 Trafalper FH TF — —_ = —
Daleside FH TF _ — — -~ =
~ Swoud & Dawsbury FH D /0D 2R Ji 500
= Stroud Count BO D ,7 2./ ra SO0
Wyndree & Hooversham FH M/TH  Beorei
Forestedpe FH D AW CAY
Country Place: T
Lake Haven Drive & Haden FH TR
Cimmeron FH TF N
Central Park Avenue FH T/F ~
Aristocrate Drive FH T/F SN
East Bay FH TF o—
— Industrial; D
Success Drive FH ™ J.0 2D O /00
— Riveria a1 boat deck BO D A a - 13570 —
— Ground Squirrel FH MTH/ ¢ /. 4. a Vo /r3a)
— Arboremam  CAPTVA FH M-TH ./ [0 c lepnd
— 2822 San Pedro (Hillsof San Jose) BQ ~ MWF . &/ /. 5~ C )
Tori Court BO TT — — - —_—
4540 Rowan Road FH TH - — — —
— Akuri BO MWF /.4 /.5 C S5O0
— Harrow Place FH D .S S-S5 < ol 5o
Severn Place FH T = — — —
~ Villa Entrada BO MWF .4 /.5 ¢ /50D
Wood Bend FH TH — — — —
DATE: __) \ - - Cf q NAME: MVMJ ﬂ?ﬁbﬂ)ﬂﬁ!‘\

FH=Fire Hydrani BO=Blow Off
C=Clear Y=Yellow B=BlackO=0dor A=Air/Milky

NO HYDRANT OR BLOW OFF WILL BE TURNED OFF WITH ANY DISCOLORED WATER COMING
THROUGH IT!l CONTACT SUPERVISOR IF YOU CAN'T GET IT CLEAR!!

Y



Dockei No. +010503-WU
Exhibit VAK-19
Page 33 of .60

FOX HOLLOW FLUSH SCHEDULE

C=Clear Y=Yellow B=Black O=Qdor A=Air/Milky

i-1-99

DATE:

DAYS START CLOSE START GAL’S
'ADDRESS . TYPE_DONE CL2 _CLZ2 COLOR FLUSH
~ 8838 Belmeadow FH _MWF 2 0 o0 < oFAO
~ 9129 Callaway FH _ MWF .0 7.7 _C N/oYo)
~ 2356 Troski _FH ___MWF /.5 o0 R IO
~Bonnington & Hominy FH _ MWF 7. 4  oZ.) C (To0
Spottswood FH - WF L ‘ L
~ Hagen Drive BO MWF /.0 2.0 @ D
~ Ventura FB __MWF _/§ 7.0 - C 10O
— Balsaridge FH _MWF _2 ¢ <24 Wd 2o O
. FOXWOOD: ' |
© Terilind FH _ WF - — = —
- Cross Yine FH W/ — - ' T . o
~— Daylilly FH _MWFE D ip d Joo_ -
WYNDGATE: _ - N
— Courtlia ‘ FH MWF /./ LT 1% /OB
— Craighurst FH MWF /o /[ & N/ /500 = X FRE HYbRasy
— Orchard Grove FH _MWF /.0 /& e P Novedh
Heritage Springs: ' FLOIK [ Mud
— Almond Wood MWF 7.5~ F.5 c Too -
FH=Fire Hydrant BO=Blow Off D=Daily

NAME: éf&\!w QDELMJ@_JU

Min) - -
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Docket No. 010503-WU
Exhibit VAK-19
Page 35 of 60

-z,

Dty

FLUSH SCHEDULE
- DAYS START CLOSE START GAL'S ‘%t it
ADDRESS TYPE DONE CL2 _CL2 COLOR FLusy "
— Davenport & Mitchell Bivd. FH D N ) /7 S SO
Wyndham ' BO M/TH = — - — —
_.. 1441 Haverhill FH D LD L5 4 300
Cheltmam FH MTH - _ _ —
— 1050 Trafalger FH T /.5 /5 C 0N
__ Daleside FH W /n LD g SHO
— Sooud & Dawsbury _FH D L2 LT Vi J0O
— Stroud Court BO D P s C 2%
Wyndtree & Hooversham FH M/TH — — — —
X Eorestedge 2wl O¥~er) FH D I o ——r
Country Place; .
— Lake Haven Drive & Haden FB __IF /2 [ & ) 000
— Cimmeron FH TFF 5 /.5 B HgPD
'~ Central Park Avenue FH TF /.0 Vs : ) (%,
—Aristocrate Drive FH___TF /. 9. [ ] 00
—East Bay FH F_/. 7T /.9 L P00)
Industrial: n /
~—Success Drive FH TF .4 D (! GhO
_ Riveria a1 boat deck BO D Cip C =350 -
Ground Squirrel FH M-TH
Arboretum FH M-TH e >
—— 5827 San Pedro (Hillsof San JoseY BO___ MWF .8 /. & A N
Tori Court . BO T ' ,
4540 Rowan Road FH TH = _
~— Al BO MWF /. J /S ¢ 100
— Harrow Place FH D /.3 /.59 7Y, D0
Severn Place FH TT . v
— Villa Enwada BO __ MWF ./ [.O .Y /50 O
Wood Bend FH TH v
oure: /] J;// 75 warite [ Lppe PErh e 20
FH=Fire Hydrant BO=Blow Off
C=Clear Y=Yellow B=BlackO=0dor A=Air/Milky

NO HYDRANT OR BLOW OFF WILL BE TURNED OFF WITH ANY DISCOLORED WATER COMING
THROUGH IT!! CONTACT SUPERVISOR IF YOU CAN'T GET IT CLEARI!!

o
a

%L.\ \



Docket No. 010563-WU

Exhibit VAK-19
Page 36 of 60
FOX HOLLOW FLUSH SCHEDULE

DAYS START CLOSE START GAL’S
ADDRESS ___TYPE _DONE CL2 CLR2 COLOR FLUSH
8838 Belmeadow FH MWF /.3 /.0 4 780
9129 Callaway FH MWF /. ;& v 722
2356 Troski FH MWF « 7 "/ 5 Y SO0
Bomingon & Hominy FH MWF /5~ /. 5 £ YD)
Spottswood FH W /.2 /5 A A2
Hagen Drive BO MWF .o /.4 . L)
Ventura FH _MWF 25 /> 4 of¢
Balsaridge FH _MWF /. 4 /5 @ )
FOXWOOD: ’
Terilind FH _WF _-¢ /. 5 c /500
Cross Vine FH _ WF /< /s - C (20D
Davlilly FH __MWF /o /5 vl (258
WYNDGATE: i
Courtlia FH MWF /.5 /.5 Va 00
Craighurst FH ___MWF /, 2 L=l #m O /270
Orchard Grove FH MWF /.5 /&
Heritage Springs: i
Almond Wood MWF _, (> .7

FH=Fire Hydrant BO=Blow Off D=Daily

C=Clear Y=Yellow B=Black O=Odor A=Air/Milky

DATE: ////;// VA NAME: / £ f,




Docket No. 010503-WU
Exhibit VAK-19
Page 37 of 60

FLUSH SCHEDULE
. DAYS START CLOSE START GAL'S !,

. ADDRESS TYPE DONE CLZ2 CLRZ COLOR FLUSH “%
Davenpont & Mitchell Blvd, FH D N AA a _S7Lo
Wyndham BO MTH /& /4 & D
1441 Haverhill FH D LT s )zl Io D

# Chelmam FH _MTH /.5 /.5 ¥ Ao
1050 Trafalger FH TF __— — [ —
Daleside FH T/F — —

# Stroud & Dawsbury FH D s . FOD

3¢ Soud Coun BO D yalt IDD

=4 Wyndtree & Hoova_@mmﬁlebmium M/TH — -"' —

»&Forestedge BADHea) D — _—
Country Place:

Lake Haven Drive & Haden -- FH T/F == —_—

Cimmeron FH T/ — —

Central Park Avenue FH T/F — —
Aristocrate Drive FH T/F - "

East Bay FH _IFF — _
Indusuial:

X Success Drive FH B3 ¢ 520

4 Riveria at boat deck BO D C P LIDHDO—

— Ground Squirrel FH M-T & S0

— Asboreram— CHV T VA FH  M-T i (000

~— 2822 San Pedro (Hills of San Jose) BO ~ MWF Vi L FoC
Tori Court BO TT — —
4540 Rowan Road : FH TH — -

— Akuri BO MWF e /DED>

~— Harrow Place FH D Y X T P
Severn Place FH 1T —— s E

— Villa Entrada BO  MWF . v IO D
Wood Bend FH TH - —
pare:_11-8-9G NAME: /A 47 : 2@&/7@()
FH=Fire H)@z?@&ézw off
C=Clear Y=Yellow B=BlackO=0Qdor A=Al

NO HYDRANT OR BLOW OFF WILL BE TURNED OFF WITH ANY DISCOLORED WATER COMING
THROUGH IT!! CONTACT SUPERVISOR IF YOU CAN'T GET IT CLEAR!!

A

it e



Docket No. 010503-WU .~
Exhibit VAK-19
Page 38 of 60

FOX HOLLOW FLUSH SCHEDULE

DAYS START CLOSE START GAL’S
ADDRESS TYPE DONE CL2 CL2 COLOR FLUSH
.~ 3838 Belmeadow FH MWF
— 9129 Callaway FH MWF
— 2356 Troski FH MWE,
— Bonningion & Hominy FH MWF
— Spotiswood FH WF
~—Hagen Drive BO MWF
—Ventura FH MWF
—Balsaridge FH MWF
FOXWOQD:
Terilind FH W/F
Cross Vine FH W/F
- Davlilly _FH MWF
WYNDGATE: :
— Courtlia FH MWF /. / /5 L 0D
__Craighurst FH MWF /. / PN J 2 DD
—Qrchard Grove FH __MWF /.2 /& C 500
Heritage Springs: .
— Almond Wood MWF ./  B._ V FesdD

7
FH=Fire Hydrant BO=Blow Off D=Daily dKayY feA Ty
C=Clear Y=Yellow B=Black O=Odor A=Air/Milky '

DATE: - g q 7 NAME:]X&( 1 (20})1(]‘0/\/
Mootk 43/

2000

3pd
130
LOOC

Yy
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Docket No. 010503-WU

Exhibit VAK-19
Page 39 of 60 .
FLUSH SCHEDULE i
DAYS START CLOSE START GAL’S ',
ADDRESS TYPE DONE_CL2 _ CLR2 COLOR FLUSH
&7 ~Davenport & Mitchell Blvd. FH D S5 LT @ /500
Wyndham BO _ M/IH
% w1441 Haverhill FH D Ll /.4 e LD
Chelmam H M/TH
«/ — 1050 Trafalger FsTF_ LD LT { S
=5~ — Daleside FH _TF /5 /.5 (il Vs
—Suoud & Dawsbury FH D .9 L. le C EHO
? —Stroud Coun BO D /& [l 7 4D
Wyndree & Hooversham BRpue FH M/TH
Forestedge PRoven\ FH D
Country Place:
— Lake Haven Drive & Haden FH /.Y /D Y. pDDDk,
— Cimmeron FH _TF 3 20 4 SO0
éy_.»CenU'aIPark Avenue FH TF 2o o2& Y 220
7 p—Arisiocrale Drive FH TF 7. 0 @7,/7 4 /pDD
// ~—East Bay , FH I 2O Y i Dy
Industrial; ' 7
¥ —= Success Drive FH W /4 /[ & a D
' = Riveria a1 boat deck BO D %4 P e B2/ 7% —
Iy Ground Sauirrel FH M-TH -
18— Asboremm  CAUT NA FH __MIH /.p [ 5 e )20 2)
2827 San Pedro (Hillsof San JoseY BO ~ MWF . </ /. 7 . Zze0
/{p— Tori Courl BO 1T .9 S ¥ __Yob
454(} Rowan Road FH TH /o (.35 ! 50D
BQ __MWF
T — ir_rﬂm.zb Toob._m b o] Ao Id Y=
/5~ Harrow Place FH D /.0 Y {7 LD
/%4 — Severn Place FH 7 . 7 v & 00
Villa Enrada BQ -~ MWF I _
-Wood Bend FH___TH .7 [ L ¥ Jo0D %Kciafg'“’('
DATE: | / Cﬁ / 99 name: Uvaano Bobinoen
T ‘
FH=Fire Hyd:amﬁ %w off
C=Clear Y=Yellow B=BlackO=0dor A=Air/Milky

NO HYDRANT OR BL.OW OFF WILL BE TURNED OFF WITHANYDISCOLORED WATER COMING
THROUGH IT!] CONTACT SUPERVISOR IF YOU CAN'T GET IT CLEARI!

X 4 ohliish peter Aawn Pyent Duohed O pon.
hen org. Died 73(/(0/27;@/Mj '*Zn fg?no

Joge OF a7 Mﬂﬂ Loates Ot
/)a#fe&d h wOaden . Lome of ézj

W@/ & cheeh La/a s Next jﬁj?/zz/z/:p de@j’
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Exhibit VAK-19
Page 40 of 60
FOX HOLLOW FLUSH SCHEDULE
DAYS START CLOSE START GAL’S
ADDRESS TYPE DONE CL2 CLZ2 COLOR FLUSH
(8838 Belmeadow FH _MWF 20 ). S a> 720
g5 — 9129 Callaway FH MWF 7.0 .0 [ (200
o4~ 2356 Troski FH MWF /. % 2.0 C )
93— Bonninglon & Hominy FH___ MWF /5 /. 2 Vi 2%
I~ Spottswood FH _WF_ /A A ’ LoD
S+ — Hagen Drive BO MWF .o /. 7. C ,Q%QQ
570 — Ventura FH __MWr .9 /. T 4 TR0
/7 — Balsaridge FH _MWF /3 / (o v For>
FOXWOOD: 4
/¢ —Terilind FH _ WwWF A4 0 % Z00o
/%7 —Cross Vine FB WFE /.5 /5 Y oD
/& — Daylilly FH _MWF /. b /. /lo R4 L300
WYNDGATE: 7
7 —Courtlia FH _ MWF /. p [T ad [oa0 For
& —Craighurst FH MWE /. / /L5 a /(008
¢ —Qrchard Grove FH MWF .« /.5 c. KOoD Tets
Heritage Springs: ,
75— Almond Wood MWF .(l /.5 C Per2ie)
— Hius pF SR TDSE Jo N7 C 7500
=Fire Hydrant BO=Blow Off  D=Daily
C=Clear Y=Yellow B=Black O=Odor A=Air/Milky :
pate:_1=10-99 \JAME//]é‘\M/ b a")
LRI SBAY Q



Docket No. ©010503-WU

Exhibit VAK-19 ,
Page 41 of 60 B
FLUSH SCHEDULE -;" :
DAYS START CLOSE START GAL’S ‘' e
ADDRESS TYPE DONE CL2 CLZ ____COLOR FLUSH »*
of —Davenport & MitchellBlvd. _ FH D ) e (T2
Wyndham - BO M/TH
4 — 1441 Haverhill FH D o~ 2 72X i o
Cheltmam FH __ MTH
1050 Trafalger FH T/F
. Daleside FH T/F
4 —Swoud & Dawsbury FH__D .7 /.7 ' /Zob
% = Stroud Cour BO D .5 i &4 LT
Wyndtree & Hooversham PReuey FH M/TH
Forestedge Frpiesy FH D
Country Place;
Lake Haven Drive & Haden FH T/F
Cimmeron FH T/
Central Park Avenue FH T/F
Arisiocrate Drive FH T/F
East Bay FH T/F :
9 Industrial: - ] :
T Success Drive FH w /5 /0 i SO
/ — Riveria at boat deck BO D /& [ il - ZIRORD -
/3 — Ground Squirrel FH MTH /.7 /. & e o0
Jof —Asborerass- CAPTIVA _ FH  M-TH /.5 /.5 . £200L)
/ 32822 San Pedro (Hills of San Jose) B MWF Pepiimeh Tesr oo iV/9q
Tori Court BO T
4540 Rowan Road FH TH
/3~ pkuri BO MWF /5 [5 & ZD L2
//— Harrow Place FE b .7 /.S C- LS00
Severn Place FH TT
/¢ Villa Entrada BQ MWF /.5 /. % Wi 72
Wood Bend FH TH i
patE: |- |D-99 NAME: M Ve iy & Zﬂbl\[)ﬁ/\
UQ DNDESAY ‘
FH=Fire Hydrant BO=Blow Off
C=Clear Y=Yellow B=BlackO=0dor A=Air/Mi

NO HYDRANT OR BLOW OFF WILL BE TURNED OFF WITH ANY DISCOLORED WATER COMING
THROUGH IT!! CONTACT SUPERVISOR IF YOU CAN'T GET IT CLEAR!!

2| Sraried ouT .9/ pFeR Fiusd Fok 10 mw. DRoPARL TO
STAYEL 5 FoR S mi. ) AR RS . 1S

=

A



Docket No. 010503-WU
Exhibit VAK-19
Page 42 of 60

pare: 1 - 1=99

- THVASDAY
FH=Fire Hydrant BO=Blow Off
B=BlackO=0dor A=Air/Milky

C=Clear Y=Yellow

NO HYDRANT OR BLOW OFF WILL BE TURNED OFF WITH ANY DISCOLORED WATER C
THROUGH IT!! CONTACT SUPERVISOR IF YOU CAN’T GET IT CLEARI!

< = : :
NAME: Mx‘.&fq_ﬂz/{\(\ i %\bJﬂ;ﬂ
Q

i

~ed
e

FLUSH SCHEDULE
DAYS START CLOSE START GAL'S % o’
ADDRESS TYPE DONE CL2 CL72 COLOR FLUSH
¢ — Davenpont & Miichell Blvd, FH - D o yid /500
9 — Wyndham BO MTH //Ja [ 7 Vel 7]
2{ — 1441 Haverhill FH D 7.0 7.0 Q 7700
4~ Chelmam FH __MIH /95 /& /M 700
1050 Trafalger Fl4 T/F
Daleside FH F
¢ — Spoud & Dawsbury FH D /.0 i c S0
& — Swoud Coun _ BO D /3 Zb I 200
Wyndtree & Hooversham BKOKEASFH M/TH
Forestedge FH D
Country Place:
Lake Haven Drive & Haden FH T/F
Cimmeron FH T/F
Central Park Avenue FH T/F
Arisiocrate Drive FH T/F
East Bay FH T/F
Industrial: :
£ Suceess Drive FH o /3 /.5 i 200
/ — Riveria at boat deck BO D [file [ te A 07323~
// = Ground Squirre! ' FH M-TB /Do /. (e C e
/o —tooromm (APTIVH FH __MTHI O .0 é /oD
2822 San Pedro (Hills of San Jose) BO MWTE
/R — Tori Court BQO TI & 2. D v IpD gouel i
/%~ 4540 Rowan Road FH Tt .,y /.3 %4 /D00 € Pl TACK 3
Akuri BQ MWF , _ I Mo v
T — ALIMDAODVCODM, = T /T 4 aZanh
Harrow Place FH D
= Severn Place FH TT e —
Villa Entrada BO MWF '
— Wood Bend FH TH

Did uoT -GETT DooE

e TROK

O ALDHA SIDE

Yok P.Lo.

'ZZW%O /
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Exhibit VAK-19
Page 43 of 60 o
' X
, FLUSH SCHEDULE §
. DAYS START CLOSE START GAL'S "' g
ADDRESS TYPE DONE CLZ2 CLR COLOR rrusy ~$
_ Davenport & Mitchell Blvd. FH D .9 /. 2 el 2%
Wyndham BO M/TH. '
— 1441 Haverhill ' FH D A @ DD
Cheltnam FH M/TH
—1050 Trafalger Fi__ TF _ /7 /7 a Fed
—Daleside FH TF /2  [ile o <D0
— Swroud & Dawsbury FH D D /5 4 o 2O
—Stroud Coun BO D /A4 /g Vi 55D
Wyndtree & Hooversham ZRokeOFH MTH —T—w
Forestedge BRpUa S FH D
Country Place; :
— Lake Haven Drive & Haden FH __TF £33 /.2 < LoDO
— Cimmeron FH T/F
- Central Park Avenue FH T/F
—Aristocrate Drive FH T/F
- East Bay FH T/F
Industrial: .
— Success Drive FH F L3 1. Y . 90D
— Riveria at boat deck BO D [.ie l.ip C -0333120-
Ground Squirrel FH M-TH
Arboremap  (CAPT)VA FH___ M-TH .
~ 2822 San Pedro (Hillsof San JoseY BQ ~ MWF ), 0 /.5 Va 200
Tori Court BO TT
4540 Rowan Road FH TH .
— Akuri BO _MWF [2 .5 C. 500
— Harrow Place FH D [ ] .5 Vi H500
Severn Place FH T et
—Villa Entrada BO MWF j.7 [ .3 (a8 S S
—Wood Bend FH TH 1.i [ —_ \]f /2D O
pATE: - 12-FY NAME: _{XNow g0 1\(\ 1143 fm’)
FRIDA "
FH=Fire Hydrant BO=Blow Off
C=Clear Y=Yellow B=BlackO=0dor A=Air/Mi

NO HYDRANT OR BLOW OFF WILL BE TURNED OFF WITH ANY DISCOLORED WATER COMING
THROUGH IT!! CONTACT SUPERVISOR IF YOU CAN'T GET IT CLEAR!!

29 v
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Exhibit VAK-19
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FOX HOLLOW FLUSH SCHEDULE

DAYS START CLOSE START GAL’S
ADDRESS TYPE _DONE CL2 CL? COLOR FLUSH
8838 Belmeadow FH MWF
9129 Callaway FH ___MWF . J /.5 (Z S0
2356 Troski FH MWF /. [/ y [ /220
Bonningion & Hominy FH MWF .Y AVHE < 500
Spottswood FH WFE__ /O /. Le L )2 D)
Hagen Drive BO___MWF_ 7 yaAvE C, 22200
Ventura FH MWF.Y /.5 )4 GO0
Balsaridge FH __ MWF /./ /.5 v 50
FOXWOQOQD: . 4
Terilind FH __WF .4 /. 5 [ 2600
Cross Vine FH W/~ Y < B
Davlilly FH __MWF /., A & Lo OOO
WYNDGATE: ' ‘
Courtlia FH MWF /5§ 4 ( FOD
Craighurst FH MWFE /. 7 7. 2 c ZD0
Orchard Grove FH MWF J.0 77 4 2000 T
Heritage Springs: ,
Almond Wood MWF __, %/ /. c SZIDO

FH=Fire Hydrant BO=Blow Off D=Daily

C=Clear Y=Yellow B=Black O=Odor A=Air/Milky

DATE:_J|- /o?"q?? NAME: %S(F}( AVRD}:]W\

FRIDAY
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Exhibit VAK-19 .
Page 45 of 60 H
FLUSH SCHEDULE
DAYS START CLOSE START GAL'S '%.ogi?
ADDRESS. TYPE DONE CLZ2 _CL2 COLOR Frusy 2
— Davenport & Mitchell Blvd. FH D 12, /9 A=f] L TOD
—Wyndham BO MTH Z 7.2 . Ino
—144] Haverhill FH- D __7Z»p 20 a4 /D
- Chelmam FH MIHsg 7/ Yy ALO
1050 Trafalger Fii TF —* — i — —
_ Daleside FH TF_— — p— —
- Smoud & Dawsbury FH D .7 /i lo pas N0
—~Stroud Court BO D .4 L5 d 25700
Wyndtree & Hooversham b#énide > FH MTH S~
Forestedge BAnienFH D
Country Place:
Lake Haven Drive & Haden FH TE O\ -
Cimmeron FH T/F N
Central Park Avenue FH T/F NG
Arisiocrate Drive FH T/E S~
East Bay FH T/F T
Industrial:
~Success Drive FH D /5 /. Vi 0%
~ Riveria at boat deck BO D Z.0 D C ~3204
~ Ground Squirrel FH __MTH /7 /D V777
— CAPTIVA PI%B  M-TH . A Vai 500
—2822 San Pedro (Hills of San Jos¢) BO ~ MWF  /, /- lite I %)
Tori Count BO ' TT
4540 Rowan Road FH TH
— Akuri BO _MWF /¥ [ /& 0D
- Harrgw Place FH D - {5 VA [ _AS0C
Severn Place FH TT _ &
—YVilla Entrada BO MWF_ /2 A 4 Y DO
Wood Bend FH TH 4
DATE: H-}-ﬁf‘fcl NAME: LQXM 40 m 1%31‘;@09:’1
FH=Fire Hﬁgﬁwow Off

C=Clear Y=Yellow

B=BlackO=0dor A=Air/Milky

NO HYDRANT OR BLOW OFF WILL BE TURNED OFF WITH ANY DISCOLORED WATER COMING
THROUGH IT!l CONTACT SUPERVISOR IF YOU CAN'T GET IT CLEAR!!
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Exhibit VAK-19
Page 48 of 60
[
< FOX HOLLOW FLUSH SCHEDULE

DAYS START CLOSE START GAL’S
ADDRESS TYPE DONE CLZ2 CL?2 COLOR FLUSH
8838 Belmeadow FH Mwe 4% /.7 Y W 4s7)
9129 Callaway FH __MWFE /7 Va4 /4 )7%%)
2356 Troski FH __MWF_/ /. ‘Y, oo
Bonningion & Hominy FH MWF /. i 4
Spontswood FH _WF /. o
Hagen Drive BO MWF /2 [ & C (300
Ventura FH __MWF /. ¢ /7 d 92>
Balsaridge FH___ MWF//, [T a (Fo0
FOXWOQQOD: .
Terilind FH WF .35 /9 & D
Cross Vine FH WE_/ g .. N /oD
Daylilly FH MWF /. (. /7 /s (SO0
WYNDGATE: i il
Courtlia FH MWF /.3 [ Lo ’ SO0
Craighurst FH ___MWF /. & ! e ld 200
Orchard Grove FH MWF /.« [/l a L 200 T2
Heritage Springs: : .
Almond Wood MWF , h < HLOD

FH=Fire Hydrant BO=Blow Off D=Daily

C=Clear Y=Yellow B=Black O=0Odor A=Air/Milky

DATE: \\'- \ ﬁ—q(i
LR besdAY
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Exhibit VAK-19
Page 49 of 60
FLUSH SCHEDULE
r
. DAYS START CLOSE START GAL'S ‘' g’

ADDRESS . TYPE DONE _CL72 CLA2 COLOR FLUSH "\&*
~¥-Davenport & Mitchell Blvd, FH D /8 /& ¢ /320

Wyndham 0 BO M/TH e — — —
Ac 1441 Haverhill FH D /% YAV 4 (720

Chelnam FH MTH _ — — — —

1050 Trafalper FH 1/F — — — —

. Daleside FH T/F = i = ==
3% Stroud & Dawsbury FH D A /o Vdl /500
- Stroud Coun , BO D [/ a XSO

Wyndtree & Hooversham SRb¥e FH MTB__ — — — —
Forestedge 7 Rpyes FH D — — — —
Country Place:
Lake Haven Drive & Haden FH TF .
" Cimmeron FH T/E
Central Park Avenue FH T/F N
Aristocrate Drive FH T/F N~
East Bay FH TF
Industrial:
J€ Success Drive FH o /.7 [T c E5Y5)
-#¢Riveria at boat deck BO D i.c L5 (- 233D
A-Ground Sauirrel FH _MTH] Y X [ 100D
—Avtgrerm (A PT (VA FH _ M-TH 4 X a Lo DO
2822 San Podro (Hills of San Jose) BQ  MWF /% /% oZ0d
Tori Court BO T — — ' = ==
4540 Rowan Road FH TH  — — — p—
& Akuri BO MWF /£ [lo & DL
-5 Harrow Place FH D A [ B0
Severn Place FH T - - it —
#&Villa Entrada BO MWF .f 7.7 a L2200
Wood Bend FH TH — — o= -
. — -
pare: _1\-1N-99 NAME: Z/ a a2 %A{/W?
LS EROCSMY ‘

FH=Fire Hydrant BO=Blow Off
C=Clear Y=Yellow

B=BlackO=0dor A=Air/Mi

NO HYDRANT OR BLOW OFF WILL BE TURNED OFF WITH ANY DISCOLORED WATER COMING
THROUGH IT!! CONTACT SUPERVISOR IF YOU CAN'T GET IT CLEAR!!

g
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Exhibit VAK-19
Page 50 of 60 {
FLUSH SCHEDULE I
DAYS START CLOSE START GAL'S ‘',
ADDRESS TYPE DONE CLR CL2 COLOR FLUSH ©
Davenport & Mitchell Bivd, FH D L& /. X/ c _—;7,94,./)
Wyndham BO  MTH /4% 7 Z =%,
1441 Haverhill FH D 4 i [ o0
“4e-Cheltnam FH _MTH /% 1. 4 700 20 0
1050 Trafalger FB_ TF  — — = —
Daleside FH T/FE _— — - —
Swoud & Dawsbury FH D /4 [ & [ /20D
_Stoud Count BO D /& e O 07> 505)
Wyndtree & Hooversham BbldeaYFH ~ M/TH — = — g
Forestedge BEDyes) FH D — e = po=y
Country Plage:
Lake Haven Drive & Haden FH T/F
Cimmeron FH TF
Centra] Park Avenue FH T/F
Aristocrate Drive FH T/F
East Bay FH T/F
Industrial: ’ ; 16 90¢
—J\Succcss Drive FH W .9 7. a_ 30D 322870
Riveria at boat deck BO D 1IN 1N Q - 0332840 ~ g 770
Ground Sguirrel ~ FH M-TH¢H (. ir < 260D 2
\ Arboreto CAPTIVA FH MTH.N .5 Q X,
2822 San Pedro (Hills of San Jose) BO  MWF L o — ==, —
“Tori Court BO TIr /.0 [ lz 4 faYa
4540 Rowan Road FH___TH .4 /5 ¥y Ip0D
BO _MWF — — ferm- —
# ALmumb LOOOD S I Y, ! e [d Fpod
Harrow Place FH D s/ [T 4 orlo o
Severn Place : FB T [ % ' & xY)
Villa Entrada BO MWEF — e —
X Wood Bend FH __TH /4 .Y X /000 70K B mw)
) M ? x4 T GET WHFE
DATE: 18-99 NAME: VA4 kﬂdﬂ( Db/AQQ/l Ruzu’ Qred

FH=Fire Hydram%&é(xa off | (J

C=Clear Y=Yeliow B=BlackO=0dor A=Air/Milky

NO HYDM OR BLOW OFF WILL BE TURNED OFF WITH ANY DISCOLORED WATER COMING
THROUGH IT!! CONTACT SUPERVISOR IF YOU CAN'T GET IT CLEAR!!



Docket No. 010503-WU

f
Exhibit VAK-12 ¢
FLUSH SCHEDULE Page 51 of 60 'é )
Fa
DAYS START CLOSE START GAL'S ‘8, .o
ADDRESS TYPE _DONE CL2 CLZ COLOR FLUSH “if
—Davenpon & Mitchell Blvd. FH__ D .5 )L Q. SO
" “Wyndham BO M/TH — —_ —_ —
441 Haverhill FH D /.l [ ¥ d 300
heltnam FH M/TH — —_ — -
TTH K1050 Trafalger FE__ 1TF 1.4 1N C Uudo
77 7#. e Daleside FH __TF_|.N lp A NDO
7 Stoud & Dawsbury FH D .5 lo < 1DoD
¢ Stroud Count BO D . |5 [a {506
Wyndiree & Hooversham PAYCD FH MTH — — — ==
Foresiedge MDKes\FH D —_ — S =
Country Place:
— Lake Haven Drive & Haden FH 1F ] L )% (1-m B7Y5)
— Cimmeron FH _ TF fa_. ], [ 30600
— Central Park Avenue FH TF .Y 15N Vom ) DOO
— Aristocrate Drive FH _TF O .M C 10 (DoO
— East Bay FH _TF 1.4 1 }p ¥ein 1bDD
Industrial: U
— Success Drive FH 1l 1 i, C 'TTDD
' Riveria at boat deck BO D |.5 1I.5 a %E:QO—
round Saquirrel FH M-TH — — P
Arboremum FH M-TH ~— — = == dnde
{\ TR} — 2822 San Pedro (Hills of San Jose) BO  MWF .5 | C S0
Tori Court BO IT — - = -
4540 Rowan Road FH TH — == — - a
TV — Akuri BO MWFLI |, 7 — [ DD
— Harrow Place FH D .o LY [d OO
Severn Place FH T = - = -
— Villa Entrada BO _ MWFL) [ b [ 120D
Wood Bend FH TH - — — s
patE: _]-19-99
FR4 DA
FH=Fire Hydrant BO=Blow Off

C=Clear Y=Yellow B=BlackO=Odor A=Air/Mi

NO HYDRANT OR BLOW OFF WILL BE TURNED OFF WITH ANY DISCOLORED WATER COMING
THROUGH IT!! CONTACT SUPERVISOR IF YOU CAN'T GET IT CLEAR!!
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Docket No. 010503-WU
Exhibit VAK-19 »
Page 54 of 60 v

- FLUSH SCHEDULE
- DAYS START CLOSE START GAL'S ‘¥ g
ADDRESS TYPE DONE CL? CLZ COLOR FLUSH “*
— Davenport & Mitchell Blvd, FH D A2 /& & 300
— Wyndham BO _MTH /& /% al o2
— 1441 Haverhill FH D +7 77 U 700>
— Chelmam FH __MTH /7 /. 5 (=0 200
1050 Trafalger B T/TH /e /lo 7 o
‘Daleside FH _T/Y /o /ol 2 Ere o)
— Stroud & Dawsbury FH D /& [ /e e LRod
- Stroud Court BO D 4/ 1 & C 000
Wyndree & Hooversham FH BRADKEN — L — —
Forestedge FH BROWEN — — — —_
Country Place; — -~ == i
— Lake Haven Drive & Faden FH1F |5 /¢ iV 200
—Cimmeron FH 7 L FZ [ (e [ V4:Y21»,
—~ Central Park Avenue FH TF L4 Sl A L 25%))
~ Aristocrate Drive. FH___ TF ] (¢ [de v F00
~—East Bay FH TF /[ le [ e A ,j’fi?‘
Industrial: — — s K
— Success Drive FH D /4 [l |4 ( . _
~ Riveria a1 boat deck BO D AL — g FHOT0 ~
~Ground Squirre! FH M-TH /. ¢ - < op
= CAPTIVA BD _M-TH /.0 G i /D00
~ 2822 San Pedro (Hills of San JoseY BO ~ M/TH </ /) (o <, 3D0
— Tori Coun BO TT /& /Y7 V. 0D
—4540 Rowan Road FH T /3 ] /o A 200D
- Akuri BO TWAH ‘o /5 i YOO
P —_— L —
— Harrow Place FH D ;LT 4 KODD
— Severn Place FH T S /.5 4 JOD -
~ Villa Entada_ BO MWF /& /.5 Y /(028
—Wood Bend FH TH /3 L i/ oo
patE: /- A G- ?9’ NAME. /iu::JU\L //ﬂ /ganM
Mo D U

FH=Fire Hydrant BO=Biow Off
B=BlackO=0dor A=Air/Miltky

C=Clear Y=Yellow

NO HYDRANT OR BLOW OFF WILL BE TURNED OFF WITH ANY DISCOLORED WATER COMING
THROUGH ITIl CONTACT SUPERVISOR IF YOU CAN'T GET IT CLEARI!!




Docket No. 010503-WU
Exhibit VAK-19 '
Page 55 of 60

FH=Fire Hydrant BO=Blow Off

- FLUSH SCHEDULE
] 20 DAYS START CLOSE START GAL’S ‘"
_ % } ADDRESS TYPE DONE CLR2 CcL72 COLOR FLUSH w
449 — Davenport & Mitchell Blvd, FH D LO 45 a_ {000
Wyndham BO M/TH =
3T —144) Haverhill FH__ D 5.6 0.2 o S0
Cheltnam FH___ M/TH —
24D =100 Trafalger FH __T/TH 77 1,8 < 3&1.
4 Oy ~ Daleside FH :C i
4;’{:* Stroud & Dawsbury FH D % é' .
- Stroud Court BO D «O ébb
Wynduee & Hooversham TH BRODKEN
Forestedge FH B ROKEN
Country Place; 5 g
54 ~ Lake Haven Drive & Haden FH T/F .= 1.5 a <OO
% — Cimmeron FH TF 1.4 l. & c_ ;%%\
5S¢ — Central Park Avenuce FH____TF 1.5 TS C.
S™S - Aristocrate Drive FH T/F 1. -5 < 500
<<% —Eagt Bay FH T/F 1o [ [ SO0
Industwrial: —
ST — Syccess Drive FH BN 1.5 [ SO0
Q?if’ Riveria at boat deck BO D O [ a_
Ground Squirrel FH M-TH
CAPTIVA g0 M-TH E—
) 2822 San Pedro (Hills of San JoseY BO M /TH
“t2— ~Tori Count BQ TT . D s c_ <00
4540 Rowan Road FB TH
T — poweri Ateaed BO _ _TYin 1D 729 [ S00
5C —Harrow Place FH D . 1.= ¢ 1D
SO — Severn Place FH TT 1.3 1.5 C SO0
Villa Entrada BO MWF
Wood Bend FH TH ~'~——\ _
DATE: __{] / 3 D’/ 99 NAME \)i\puv\g\%/&m——«

-y

AR

C=Clear Y=Yellow B=BlackO=0Odor A=Air/Milky

NO HYDRANT OR BLOW OFF WILL BE TURNED OFF WITH ANY DISCOLORED WATER COMING
THROUGH IT!! CONTACT SUPERVISOR IF YOU CAN'T GET IT CLEARI!
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Exhibit VAK-19
Page 56 of 60

FLUSH SCHEDULE
- DAYS START CLOSE START GAL'S "', o
ADDRESS TYPE DONE CL2 CL2 COLOR Frusy "3
A Davenpor & Miichell Blvd, FH D & &/ ' 2000
Wyndham BO M/TH : :
K 1441 Haverhill FH D o =/ ’’ 0D
Chelmam FH M/TH
1050 Trafalper FK_ T/TH
- Daleside FH __ T/TH
Swroud & Dawsbury FH D 7 l.5 il LS00
troud Court BO D .Y /5 < IO DD
Wyndiree & Hooversham TH AADKEN
Forestedge FH BROKEN —
Country Plage:
Lake Haven Drive & Haden FH T/F
Cimmeron FH T/F
Central Park Avenue FH T/F £
Aristocrate Drive FH T/F
East Bay FH T/F -
Industrial: S - - :
[9( Success Drive FH D 7o A D J%4 300
— Riveria a1 boat deck BQ D . B [ 7 G — 0 2050.0—
P& Ground Squirrel _FH MTH /2 A2 a_ eln)
A& CAPTIVA B0 M-TH .9 /5 4 /200
2827 San Pedro (Hills of San Jose) BO M /TH
Tori Court _BO  TT-
4540 Rowan Road FH TH R
Aleuri BO__J/IH
A€ Harrow Place FH__D L& /5 o oo
) -Severn Place FH T -
Je= Villa Entada BO MWF /. %2 /. 4 - L0
Wood Bend FH TH
patE: 1 2-1-99 NAME: [ Julmy, AL /Rabuq{)mq
~& LOE DR ¥YSDAY
FH=Fire Hydrant BO=Blow Off
C=Clear Y=Yellow B=BlackO=0dor A=Air/Milky

NO HYDRANT OR BLOW OFF WILL BE TURNED OFF WITH ANY DISCOLORED WATER COMING
THROUGH IT!! CONTACT SUPERVISOR IF YOU CAN'T GET IT CLEAR!!



Docket No, 010503-WU

Exhibit VAK-19
Page 57 of 60
- FOX HOLLOW FLUSH SCHEDULE

DAYS START CLOSE START GAL’S
ADDRESS TYPE DONE CL2 CLZ2 COLOR FLUSH
8838 Belmeadow FH _ MWE A4 L5 @ SO0
9129 Callaway FH __ MWF /. A/ /& . 27
2356 Troski FH MWF /.5 /.S X [ %)
Bonnington & Hominy _FH MWF__~, X /. & 7, %)
Sportswood FH __WF__// /5 y_ 400
Hagen Drive BO MWF 4/ £ 5 /C_ AT
Ventura_ FH MWF . % ) [&) 000
Balsaridge FH er [ le ynz: . /YD)
FOXWOQD:
Terilind FH _WF .7 S D & L5200
Cross Vine FH WF_. /S Id AOD
Daylilly_ FH MWF / =/ /ol v V5%
WYNDGATE; ’ /
Courtlia FH __MWF .7 lo5 xd (2D
Craighurst FH MWF <+ /T ¢ /32D 75
Orchard Grove FB MWF__ - 4 .5 [ SO _Wi°
Heritape Springs: .
Almond Wood - MWFE__, / /. Le C )
FH=Fire Hydrant BO=Blow Off D=Daily

C=Clear Y=Yellow B=Black O=Odor A=Air/Milky

DATE:

W EDNRSDAY

12-1-99 NAME: %\’&u&%ﬁ%
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FLUSH SCHEDULE N
DAYS START CLOSE START GAL'S Vs uu
ADDRESS TYPE DONE CL2 _CL2 COLOR FLUSH “Qf'
4 Davenpon & Mitchell Blvd. FH D /e 1.9 C. end
i“Wyndham : BO M/TH /. & /il 4 725
1441 Haverhill FH D /¢4 /.y < 500
KChelmam FH M/TH /. ' v v TR0
A<1050 Traflger FH__T/mM /-7 /7 L Y
kDalwdc FH __ T/hu 1o L Me v 5
4Stoud & Dawsbury - FH D /. / L5 3 /500 L=F
-*Suoud Court BO D /X l T a /570 G55
Wyndtrec & Hooversham P BADKEN - 500
Forestedpe EH BROKEN Q00
Counmry Plage: vy
Lake Haven Drive & Haden __FH T/ ~ e
Cimmeron FH 7F — Y
Central Park Avenue FH T/F - o ——> -%:Jo
Arisiocrate Drive FH___ I/F ¢ - ok
East Bay FH T/F - —
Industrial: g
'— Success Drive FH n & .o~ VA §e
d¢Riveria ai boat deck BO D _i.7% .9 [P EECSDE
HGround Squirre! FH M-TH | .0 [.le [ SO0
K OAPTIVA BDp___MTH '~ .35 C. 500
45829 San Pedro (Hillsof San Jose) BO  M/TA L. 2 [+ lal DD
M Tori Count BO 1T [ % [ Y 200
4540 Rowan Road FH T™H % 1.7 N OO e
CTreagAkur BO IR [ 1l L" 300
 KALMON DLODON Fi D .9 1N C Lo DOC
‘& Harrow Place FH D P T Q ATOD C—5=
S'CVCTD PlaCC FH TT ]\ {_ﬁ Jt Z_G C/ .”50’)
Villa Entrada BQ MWF - - 566~
—Wood Bend FH TH o
pATE: _JA-R-97 NAME: _Vosno /?0/4//1./]9/7

NO HYDRANT OR BLOW OFF WILL BE TURNED OFF WITH ANY DISCOLORED WATER COMING
THROUGH IT!! CONTACT SUPERVISOR IF YOU CAN'T GET IT CLEAR!!
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- FLUSH SCHEDULE 3
DAYS START CLOSE ) START GAL’S ‘", i
ADDRESS TYPE DONE CL2 CL2 COLOR FLUSH X~
— Davenpont & Mitchell Blvd, FH D .3 1K &) QLQ?.‘K M1.,00 c[c\\s
— Wyndham BO MTH O.h 1.5 AV — fo.
— 1441 Haverhill FH D O 1.0 Clorpe 5 H00
— Chelmam FH  MTH 0.5 1 Spadblgr 2,000
—= 1050 Trafalper FH___TF
—4~ Daleside FH T/F :
— Stroud & Dawsbury FH D OS5 Rusly L QOO
~ Stroud Count - BO D Q. 1M C el — B.0.
-~ Wyndtree & Hooversham FH M/TH _— — nNo e valpe — -— Vo WE
— Forestedge FH D Does et open — QPGNLD WOk doum poels o WO
Coungry Place: . s .
Lake Haven Drive & Haden FH T/F
Cimmeron FH T/F
Cenpral Park Avenue FH T/F
Aristocrate Drive FH T/F
East Bay FH T/F
Industrial:
Success Drive FH 1/F ,
Riveria a1 boat deck BO bpD- @&-1.0 Qe N —
Ground Squirrel FH __ M-TH O.2- L[ ¢ lbwn co0O
Arboretum FH _ MTH O~ 1L L cNonn 1,500
2822 San Pedro (Hills of San JoseY BQ ~ MWF &, 5 =1\ (2 e Vi N -
Tori Count BO TT
4540 Rowan Road FH TH -
Akuri BO MWF_O.hH — .0 tYomn -— BO-
-~ Harrow Place FH 0 lUon n —
Severn Place FH —_—
_ Villa Entrada BO C Lo N _
Wood Bend FH TH ; :
DATE: /a?//é/; 7 NAME: //é(’J(O/d/C\n«\
FH=Fire Hydrant BO=Blow Off
C=Clear Y=Yellow B=BlackO=0dor A=Air/Milky

NO HYDRANT OR BLOW OFF WILL BE TURNED OFF WITH ANY DISCOLORED WATER COMING
THROUGH IT!! CONTACT SUPERVISOR IF YOU CAN'T GET IT CLEAR!I
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THE SOUTHWEST PASCO COUNTY TECHNICAL ASSISTANCE AND RESEARCH PROJECT

Background

Over the past few years, the Department of Environmental Protection has réceived
numerous complaints about the quality of water being provided by a utility in southwest
Pasco County. The Public Service Commission, the Department of Health, and a number

of state legislatures also have been involved.
rs -
In generaﬁ the consumers complained that the water tasted and smelled poorly

and contained a black sediment that plugged filter screens and stained laundry. Tests
indicated that the offensive taste and odor were caused by hydrogen sulfide. The
sediment in the black water was determined to be copper sulfide, a corrosion product
formed by hydrogen sulfide and the copper in the home plumbing.

The Department reviewed the history of the water utility and determined that it
was in compliance with the standards set in Chapter 62-550, F.A.C., Drinking Water
Standards, Monitoring, and Reporting. The utility had exceeded the copper action levels
prescribed by the rules and had implemented a treatment program to mitigate the
corrosive properties of the water. As of the writing of this report, the water provided by
the utility no longer exceeds the copper action level, and the utility is in full compliance
with all standards.

In spite of the fact that the water provided by the utility met all standards, there
was obviously an aesthetic problem with the water that needed correcting. The Public
Service Commission (PSC) ordered the utility to perform an engineering study to
determine what could be done to make the water more palatable. The utility's engineer
proposed adding packed tower aeration to the treatment process to remove the hydrogen
sulfide. Some of the utility's customers objected because the additional treatment would
cause the cost of the water to rise. The customers want the utility to pay for the
additional treatment and not pass the cost along. The PSC is still trying to resolve the
issue. '

Approach

The Drinking Water Section of the Department of Environmental Protection in
Tallahassee conducted literature research to determine if there were any cheap and simple
solutions to the black water and odor problems. A number of articles indicated that the
color and odor conditions are caused by sulfate reducing bacteria in hot water heaters. It
is believed that the bacteria convert sulfur and sulfates in the water to hydrogen sulfide,
which is the odor smelled by the occupants.{The hydrogen sulfide in turn reacts with the
copper in the home water distribution system to_create copper sulﬁde}- the black
substance in the water. The articles suggested that generation of the hydrogen sulfide can
be reduced by eliminating or reducing the number of bacteria in the hot water heater.
This might be done by raising the temperature in the hot water heater to 160° F or greater,
by disinfecting the water heater and distribution system, and by removing the sacrificial
anode from the hot water heater.
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It was decided to conduct a study to determine if there were any actions
homeowners themselves could take to reduce or eliminate the problems. Thirty-five
families agreed to participate in a study, and the Department provided funds.

3j}lw9

Many of the residents who had been complaining did not trust the utility, DEP or
the Health Department to conduct an impartial study. We decided to find an impartial

: M L organization that had the capability to do the work. Florida Rural Water Association was

-7 choSen because of its experience with water problems and because it has a staff of highly
qualified circuit riders. In June 1998, the Department contracted with the Florida Rural
Water Association (FRWA) to conduct the research.

The Department recognizes that asking home owners to maintain their hot water
heater temperatures at 160° F or greater is.not practical from both safety and economical
considerations. And, removing the sacrificial anodes will void the hot water heater
warranties. So, FRWA was asked to undertake a research project to determine if
something else would be effective in controlling the bacterial growth. It was finally
decided that FRWA should flush and disinfect the hot water heater and pipes, elevate the
temperature of the water heaters for a few hours, and replace the magnesium anodes with
aluminum anodes. Qhe water purveyor in the area believed that home point-of-entry
water conditioning devices might contribute to the problem, so FRWA was asked to
disconnect the water softeners in some of the homes to be studied.}

FRWA hired a local licensed plumber to do the physical work on the home water
systems and a local laboratory certified by the Florida Department of Health to perform
analyses on drinking water samples. FRWA circuit riders were responsible for
contacting the participating families, taking the water samples, performing certain field
analyses of the water samples and delivering the water samples to the laboratory.

The Study |

In late June and early July 1998, the circuit riders took initial baseline water
samples from an exterior tap, an interior cold water tap and an interior hot water tap in 35
homes. The circuit riders analyzed the samples for pH, calcium hardness, alkalinity,
orthophosphate residual, chlorine residual, and temperature. Samples were sent to the
laboratory, which analyzed the samples for color, the presence of sulfur bacteria, sulfates,
hydrogen sulfide, and copper.

During June and July 1998 the plumber performed a schedule of tasks on the hot
water systems of 29 of the 35 homes in the study. In five houses designated as Group 1,
the plumber disconnected the home water conditioning unit for the duration of the test,
replaced the magnesium anode in the water heater with an aluminum one, disinfected the
water heater using chlorine bleach, and raised the temperature to 160° F for a few hours.
In ten homes designated as Group 2, the plumber replaced the anode, disinfected the
heater, and raised the temperature for a few hours. In 12 homes designated as Group 3,
he disinfected the heater and raised the temperature only. The final seven homes, Group
4, had no work done.. The water from these homes was analyzed so a baseline could be
maintained. ' :

In August 1998 and March 1999, the Association circuit riders returned to the
homes, sampled the water again, performed the same analyzes as were done on the initial
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samples, and took samples to the laboratory. Also, in March 1999 the circuit riders asked

each study participant a few questions about what they had observed.
Conclusions

The results of the study are inconclusive and mixed. None of the potential
remedies seemed to have any lasting effect on the black water and odor problem. The
presence or absence of water conditioning units in the homes appeared to have no effect
on the generation of the hydrogen sulfide and the subsequent reaction with thie cépper

pipes. The water conditioning units did not remove the orthophosphate from the water
that was peing added by the utility to inhibit copper corrosion. This had been a concern
of the utility.

Attachments

Attached to this report is a list of the families that participated in the study,
copies of the raw data that were gathered, and copies of the exit interviews that were
conducted by the Florida Rural Water Association in March 1999. Also, for future
reference there are five appendices with publications about hydrogen sulfide and sulfate
at the end of this report.
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Last Name
Bauer
Carlson
Chavolich
Christodoulou
Corelli -
Etorfi
French
Fuhrman
Gerdon
Green
Hagerty
Hammett
Hershkowitz
Irwin

Kahle
Layldand
Lucchesis
Magnuson
Mazunek
Millian
Mock
Moyer
Napolitano
Oko
Olenszyk
Parsons
Reis

Silver
Sokol

St. Amo
Van Emmerick
Vento
Weber
Wells

First Name
Bill
Amy .
Elaine
Chris
Vince
Abdel
William
Stewart
Pat
Lynn
Robert
Kay
Joel
James
Rence
Carol
Joe
R.E.
Sharon
Susan
Barbara
Dace
Gary
James
John
Frank
Richard
Helen
Jackie
Norma
Edward
Stephen
Mike
Paul

0% /{;fzuﬂuc

PASCO COUNTY STUDY

Address

4720 Sheffield Dr.
7052 Fallbrook Ct.
7409 Cheltnam Ct.
4324 Haverhill Dr.
7644 Albacore Dr.
2215 Egret Walk Ct.
1868 Kinsmere Dr.
1400 Haverhill Dr.
6913 Oid Gate Cir.
7254 Forest Edge Ct.
1445 Hoversham Dr.
4420 Whitetail Ln.

5940 Cachette De Riviera Ct.

7106 Fallbrook Ct.
8812 Napa Loop
8117 Meadow View Dr.
7643 Albacore Dr.
4736 Vicksburg Ct.
7239 Forest Edge Cl.
1234 Middlesex Dr.
1223 Middlesex Dr.
1235 Middlesex Dr.
8205 Silversmith Pl
1202 Middlesex Dr.
4818 Gristmill Cir.
1317 Middlesex Dr.
1415 Hoversham Dr.
1105 Trafalgar Dr.

5902 Cachette De Riviera Ct.

6809 Willets Ave.
1530 Haverhili Dr.
1456 Haverhill Dr.
1022 Trafalgar Dr.
1442 Stroud CL.

Group Softener Odor
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Group 1: Drain/disinfect water heater, turn up temp, replace anode, disconnect POE device.

Group 2: Drain/disinfect water heater, tum up temp, replace anode.

Group 3: Drain/disinfect water heater, turn up temp.
Group 4: Nothing.
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REANALYSIS OF DATA FROM
PASCO COUNTY BLACKWATER STUDY 1998
DEPT.OF ENVIRONMENTAL PROTECTION
BY V.ABRAHAM KURIEN, M.D

Total number of homes in study: 34

Houses with softener systems : 24
Houses without softener systems: i0

Group 1: Drain/Disinfect heater: turn up temperature: replace
Anode: disconnect softener: 5 Homes with softeners

Group 2: Drain/Disinfect heater: turn up temperature: replace
Anode: 10 Homes: 6 with softeners, 4 without

Group 3: Drain/Disinfect heater: turn up temperature: 11 homes
With softeners, 1 without

Group 4: Do nothing: 2 homes with softeners and 5 without

A total of 173 bacteriological tests were done on two dates
7/8/98 and (POST INTERVENTION) 8/27/98

66 SAMPLES were tested at point of entry before softeners:
41 tests were done on cold water outflow

66 tests were done on hot water outflow

SITE : DATE: HOUSES WITH SOFTENERS HOUSES WITHOUT SOFTENERS

7/08/98 +VE 3/24 -VE 21/24 +VE 1/10 ~-VE 9/10
12.5% 87.5% 10.0% 90.0%
POE 8/27/98 +VE 4/22 -VE 18/22 +VE 3/10 -VE 7/10
18.2% ?1.8% 30.0% 70.0%
COMBINED +VE 7/46 -VE 39/46 +VE 4/20 -VE16/20
. 15.2% 84:.8% 20.0% 80.0%
** 7/08/98 +VE 6/7 -VE 1/7 +VE 1/2 . -VE 1/2
85.7% 14.3% . 50.0% 50.0%
COLD 8/27/98 +VE 6/22 -VE 16/22 +VE 2/10 -~VE 8/10
27.3% 72.7% 20.0% ~ 80.0
COMBINED +VE 12/29 ~-VE 15/29 +VE 3/12 -VE 9/12
41.3% 58.7% 25.0% 75.0%

**notice the significant reduction in number of samples
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SITE DATE HOUSES WITH SOFTENERS HOUSES WITHOUT SOFTENERS
7/08/98  +VE 18/24 -VE 6/24 +VE 7/10 -VE 3/10
e 75.0% 25.0% 70.0% 30.0%
HOT = 8/27/98  +VE 17/22 -VE 5/22 +VE 7/10 -VE 3/10
ool T7.3% 22.7% 70.0% 30.0%

COMBINED +VE 35/46 ~VE 11/46 +VE 14/20 -VE 6/20
76.0% 24.0% 70.0% 30.0%

FINDINGS

1.POSITIVE BACTERIAL CULTURES OF BETWEEN 10-30% (AVERAGE 15.2-
20.0%) AT THE POINT OF ENTRY IS OF EXTREME CONCERN AND RAISE THE
POSSIBILITY THAT DISTRIBUTED WATER CONTAINS BACTERIA THAT CAN
COVERT SULFATES INTO SULFIDES WITHIN DOMESTIC PLUMBING.

2.THESE DATA SUGGEST THAT SOFTENERS DO NOT INCREASE FREQUENCY OF
BACTERIAL INVASION OF HOT WATER.

3.The data raises the possibility that the frequency of
bacterial invasion in cold water is higher with softeners:
however the number of samples analyzed were markedly smaller
than for POE and HOT water tests ON 7/8/98

ANALYSED 1IN A DIFFERENT WAY, IS THE LIKELIHOOD OF A HOME WITH
SOFTENER HAVING BACTERIA IN HOT WATER GREATER THAN THAT OF A
HOME WITHOUT SOFTENER?

OF THE 24 HOMES WITH SOFTENERS, 18 WERE +VE : 75%
OF THE 10 HOMES WITHOUT SOFTENERS, 7 WERE +VE : 70%
THE ANSWER IS AN EMPHATIC NEGATIVE

CONCLUSIONS:

A. The samples are probably too small to draw conclusions
unless appropriate statistical methods are.used.

B. The suggestion that Softeners increase the risk for
bacterial- invasion is without foundation

C. There is no evidence to suggest that altering the hot water

in the ways used in this study makes any difference to
bacterial invasion.
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D. THE MOST SIGNIFICANT FINDING IS THE PRESENCE OF BACTERIA
AT THE POINT OF ENTRY INTO THE HOMES IN 10-30%. IT MUST BE
ASSUMED THAT DISTRIBUTED WATER FROM ALOHA UTILITIES
INTERMITTANTLY CONTAINS BACTERIA, Divibrio sulfuricans,
that is capable of converting Sulfates to sulfides and
thereby causing the blackwater phenomenon.

A testable Hypothesis: The water supplied by Aloha Utilities may
contain on an intermittent basis Divibrio Sulphuricans, the
anaerobic sulfate reducing bacteria, in addition to small
amounts of sulfides as recently demonstrated.

This could be due to inadequately sustained chlorination of
wells from which underground water containing the bacteria and
hydrogen sulfide is extracted. A second possibility is the lack
of sustained levels of residual chlorine in distributed water
due to deficiencies in the process of chlorination or in
adequately sustained automatic monitoring of chlorine residuals.

The background grayish discoloration of water in toilet tanks is
due to the presence of small amounts of sulfides in distributed
water reacting with copper in the domestic plumbing. The major
events of blackwater appearing in domestic systems must be
considered to be due to bacterial colonization of domestic
plumbing, most likely to occur in the hot water systems and
increased production of sulfides within the plumbing leading to
aggressive copper sulfide formation.

Use of activated charcoal filters may accentuate bacterial
colonization by removal of chlorine. Softeners, which are not
coupled with activated charcoal filters, are not likely to
facilitate bacterial colonization.

Effective treatment for getting rid of blackwater MUST address
the issue of bacterial presence in distributed water alongwith
elimination of residual sulfides. Without it any sterilization
of domestic plumbing system will have only a very transient
effect, if any, as documented by this study. Recolonization by
bacteria from distributed water will cause recurrence of -‘black
water’ due to corrosion of pipes.

New Port Richey,
March 28, 2002 Abe Kurien
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Black Water Formation

Black water is a term used to describe water containing dark, suspended material. The occurrence of
black water has been widely reported in the service area of the Seven Springs Water System. It is
frequently associated with hot water lines, but has also been reported in cold water lines within
residences. The black material causes staining of laundry and fixtures. As part of the Phase II
testing, an effort was made to identify potential explanations for black water by characterizing
particles present in the treated water from each well and in the distribution system samples. In
addition, two samples of black water were obtained to provide a comparison between water entering
the residence and black water.

Treated well water

For the each of the two sample events conducted for this study, the concentration of particles in the
treated water was fairly low. There was no measureable hydrogen sulfide in any of the treated water
samples and they all contained an adequate chlorine residual. The suspended solids concentration
was below the detection limits of the test (< 1 mg/L).

Particles from samples of treated well water were concentrated about 25 fold using centrifugation.
The particles were resuspended in water, preserved with chemical fixative, dehydrated, collected on a
filter with a pore size 0f 0.01 pm, coated, and analyzed using electron microscopy coupled with X-
Ray analysis to determine the particle size and elemental composition of the particles. In most cases,
the particle density was extremely low.

Examples of the particles isolated from treated water from well 8 are shown in Figure 24. The
number of particles in all of the well samples was extremely low (<100/mL). The smaller, spherical
particles (<1 pm) were composed of iron, sulfur, and phosphate, whereas the larger particles (> 5
pm) contained a higher proportion of sulfur. The particle size of the sulfur-rich particles varied from
0.1 to over 10 um. These particles are small enough to remain suspended in the water, but could
accumulate in Jocations that have low velocities and a long residence time (dead-ends).

R BT " e I
‘1um3BI kU 18BE4 4594-,80 .vros

.1 am381 kY .19954--:,4592(@8- ¥Y7ras |

Figure 24. Comparison of electron micrographs of particles isolated from treated water from
well 8. a) particles ¢onsisting of iron-phosphorus-sulfur; b) particles consisting of sulfur and
organic material. The scale in the micrograph is depicted by the white bar (1 um).

27
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Distribution system samples

A comparison of particles isolated from the Main Plant inflow is shown in Figure 25. Again, the
concentration of particles was fairly low and the composition of the particles was similar to that
observed for samples from the treated well water. The smaller particles contained iron and sulfur
with trace amounts of phosphorus, whereas the larger particles consisted of calcium-sulfur
precipitates.

1pym301 kU 1O0E4 45925/08 V7P

Figure 25. Comparison of electron micrographs of particles isolated from treated water from
the main plant inflow. a) particles consisting of iron-phosphorus-sulfur; b) particles consisting
of sulfur and calcium. The scale in the micrograph is depicted by the white bar (1 pm for a and
10 pm for b).

A comparison of the dominant elements identified in particles from the distribution system (treated
well water, main plant, and distribution system samples) and the percent of particles that contained
each element is shown in Figure 26. Calcium, silica, chloride, sulfur, and iron were the dominant
constituents of the particles isolated from the distribution system. Calcium, copper, iron, silica, and
sulfur were the most frequently detected elements. Aluminum, chloride, potassium, and magnesium
were detected less frequently. All particles that contained phosphorus also contained calcium and
copper and most contained iron. The presence of sulfur in a particle also corresponded to the
presence of varying-amounts of iron and calcium. All particles that contained copper also contained
calciurn, iron, sulfur, and silica.

The formation of particles in the distribution system results from chemical solubility reactions that
occur within the pipeline and result in the formation of insoluble particles. Calcium, iron, and sulfur
are all present in the untreated water. In this study, the concentration of silica was not measured,
however its source is either from the wells or from exposure to coficrete piping materials. The
phosphorus is added to the water as a corrosion inhibitor and it functions as a complexing and
sequestering agent for metals and minerals. The concentration of aluminum was not measured as part
of this study, but it is"probably associated with the source of silica. Trace levels of copper were
detected in the distribution system samples and ranged from 0.04 to 0.14 mg/L.. The source of the
copper is either from the water pipes or from the fixtures in the home (Neff et al. 1987).

28
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Figure 26. Comparison of distribution of dominant elements in particles isolated from the
distribution system (well water, main plant, distribution system samples). a) relative percent of
particle composition, b) percent of particles that contained each element.

Black water samples from residential plumbing

This study was focused on analysis of untreated water, treated water, and distribution system water.
Therefore, analysis of black water samples was not a primary objective of the study. Preliminary
information on black water characteristics was obtained from two sites. During the distribution
system sampling, samples of black water were collected on an ad hoc basis from two residences (D-2
and D-7). In one case (D-2b) the sample was from the hot water tank, in the other case (D-7b), the
sample was from a hot water faucet that serves the bathtub. The samples were characterized in
parallel with the other distribution system samples and particles were examined to evaluate particle
size and particle composition. In general, the chemical composition of the samples of black water
was similar to the samples of water entering the residences with the exception of the quantity of iron
and copper associated with the particles. A comparison of iron and copper levels in the water entering
the residence and the black water samples is shown in Figure 27. As shown, in both cases, the black
water contained significantly higher levels of copper and iron. In both cases, there was a slight
increase in the sulfate concentration associated with the black water (~5 mg/L). -

Very few particles were detected in the distribution system samples and the majority of the particles
were similar in composition to the particles isolated from the treated well water and the main plant
(see Figures 24 and 25). Examples of particles isolated from distribution samples D-2 and D-7 are
shown in Figure 28. The particles from D-2 are composed of silica, aluminum, sulfur, iron,
phosphorus, copper and calcium. Particles isolated from D-7 are composed of phosphorus, sulfur,-
calcium, and silica.
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Samples of black water were processed for examination by electron microscopy. Examples of
particles isolated from sample D-2b are shown in Figure 29. This sample was dominated by the
presence of aluminum. The spherical particles are composed of aluminum, copper, phosphorus, and
iron. Examples of particles isolated from sample D-7b are shown in Figure 30. There was no
evidence of aluminum in the particles from sample D-7b and the dominant elements in the particles
were copper, sulfur, and phosphorus.

Figure 29. Comparison of electron micrographs of particles isolated from sample D-2b.
Particles consist of aluminum-copper-sulfur-iron-phosphorus—ca]cium. The smaller particles
are predominantly aluminum-phosphorus. The scale in the micrographs is depicted by the
white bar (100 pm or10 pm). -

Figure 30. Comparison of electron micrographs of particles isolated from sample D-7b.
Particles consist of copper-sulfur- phosphorus with some calcium and iron present. The scale in
the micrographs is depicted by the white bar (10 jum). :

-~

An additional analysis was conducted on particles isolated from a whole house water filter obtained
from a residence in the Seven Springs service area. The particles were removed from the filter and
processed for electron microscopy. Examples of the particles isolated from the filter are shown in
Figure 31. The dominant elements in the particles were iron, phosphorus, calcium, and sulfur.
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Figure 31. Comparison of electron micrographs of particles isolated from a household water
filter that is used to filter water entering the house. Particles consist of iron-phosphorus-
calcium or iron-sulfur with trace amounts of copper. The scale in the micrographs is depicted

by the white bar (100 pm ori0 pm).

A comparison of the elemental composition of particles isolated from the filter is shown in Figure 32.
The dominant element in the particles was iron. Calcium, copper, chloride, iron, and phosphorus
were identified in all of the particles.
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Figure 32. Comparison of distribution of dominant elements in particles isolated from a water
filter installed on the inflow to a residence a) relative percent of particle composition, b) percent
of particles that contained each element.
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Figure 31. Comparison of electron micrographs of particles isolated from a household water
filter that is used to filter water entering the house. Particles consist of iron-phosphorus-
calcium or iron-sulfur with trace amounts of copper. The scale in the micrographs is depicted
by the white bar (100 pm or10 pm).

A comparison of the elemental composition of particles isolated from the filter is shown in Figure 32.
The dominant element in the particles was iron. Calcium, copper, chloride, iron, and phosphorus
were identified in all of the particles.
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Figure 32. Comparison of distribution of dominant elements in particles isolated from a water
filter installed on the inflow to a residence a) relative percent of particle composition, b) percent
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Figure 14. Summary of chlorine demand for water from the Seven Springs Water system.
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CALCULATIONS OF THE CHLORINE DEMAND
OF HYDROGEN SULFIDE IN ALOHA WELLS

Its significance in
Relation to the production of Sulfate and Elemental Sulfur
From Oxidation of Hydrogen Sulfide
With the sole use of Chlorine

V. Abraham Kurien, M.D.

Oxidation of 1 mg of hydrogen sulfide to elemental sulfur requires only 2.08 mg
of chlorine, where as 8.33 mgs of chlorine is required to oxidize hydrogen sulfide
to sulfate (Dr Levine, Phase II Report, page 16). 2.08 and 8.33 are referred to as
the chlorine demand of hydrogen sulfide for its oxidation to elemental sulfur and
sulfate respectively.

When the chlorine demand specific to hydrogen sulfide alone is calculated as Dr
Levine did during her technical review of Aloha, it gives an idea about
approximately how far the oxidation of hydrogen sulfide has proceeded in the
treated source water. When the calculated value of chlorine demand is closer to
2.08 more elemental sulfur can be assumed to have been produced in the treated
water, where as when the number is closer to 8.33 it is more reasonable to
assume that most of the hydrogen sulfide has been oxidized to sulfate.

Thus the chlorine demand number (expressed as mg/1 of water to oxidize 1 mg/1
of hydrogen sulfide) is an approximate indication of what percentage of
hydrogen sulfide has been oxidized to sulfate and what percentage has been
oxidized only to elemental sulfur. Ata chlorine demand of 5.0 ~ 5.5, it is
reasonable to assume that 50% of the hydrogen sulfide has been oxidized to
sulfate and the rest has been oxidized only as far as elemental sulfur. This is
only an approximate theoretical calculation since other species of sulfur are
also produced during the oxidation of hydrogen sulfide by the sole use of
chlorination.

In the specific case of well 8 on 11.12.03, according to the sampling reports and
calculations submitted by Dr Levine, we know that the calculated amount of
chlorine that was added to each liter of raw water from well 8 was 18.9 mg (page
18, Phase 11 report). Of this 3.5 mg/1 was left behind as chlorine residual (page
55). Therefore the oxidizable materials in the raw water that day consumed 15.4
mg; of chiorine. Of this according to Dr Levine’s calculations, as shown in figure
14b (page 20) 1.9 mg was used up by ammonia and total oxidizable carbon(TOC).
The rest 13.5 mg was consumed in the oxidation of hydrogen sulfide.



Docket No. 010503-WU
Exhibit VAK-23
Page 3 of 4

The amount of hydrogen sulfide in that well was 1.73mg/1 of raw water (page
55). All of this was oxidized as there was less than 0.01 mg/1 of hydrogen sulfide
was detected in the finished water.

When the number 13.5 is divided by 1.73 a number close to 7.83 is obtained,
which is the chlorine demand of hydrogen sulfide in that well on that day at the
time the sample was taken. Since this number is close to 8.33, the chlorine
demand for the conversion of all hydrogen sulfide to sulfate, we conclude that
most of the hydrogen sulfide in that well was converted to sulfate on that day -
and that only minimal elemental sulfur was formed. Dr Levine confirmed this

by the scanning electron microscope photographs that showed few particles of
colloidal sulfur.

On the contrary on 10/29/03 there was 3.95 mg/1 of hydrogen sulfide present in
the raw water in well 9. The total amount of chlorine injected was 24.60 mg/1
close to the maximum amount of chlorine that can be injected at that well

(Dr Levine, Phase I report, page 20). The chlorine residual was 2.70mg/1.
Chlorine consumed at that well was 21.90/1 of raw water. Approximately 3.0
mg/1 of chlorine was consumed by ammonia and total oxidizable carbon (TOC)
as per Dr Levine (page 20, figure 14.b Phase I report).

18.9 mg/1 of chlorine (21.90 -3.0) was consumed by 3.95 mg/1 of hydrogen
sulfide as only less than 0.01 mg/1 of hydrogen sulfide was present in the
“finished” water. The chlorine demand of hydrogen sulfide in raw water is
calculated as 18.9 divided by 3.95 giving a value of 4.78 mg/1.

Theoretically this means that almost 50% of hydrogen sulfide was oxidized
only as far as elemental sulfur. Dr Levine has indicated that even if the
maximum available chlorine at well 9, which is 25mg/1 was used, after providing
for a free chlorine residual of 3mg/1, only 2.6 mg of hydrogen sulfate could be
oxidized to sulfate by the remaining available chlorine of 22 mg/1. The rest,
1.35mg/1 will remain as hydrogen sulfide itself or some other form of sulfur
other than sulfate.

Since no hydrogen sulfide was detected in the finished water at the plant, what
was the fate of the hydrogen sulfide in raw watef? To what extent was hydrogen
sulfide oxidized to elemental sulfur and sulfate? The calculation of the specific
chlorine demand for hydrogen sulfide alone shows that with a chlorine demand
number of 4.78, only 50% of the total oxidized hydrogen sulfide was converted to
sulfate. The rest must have been oxidized only as far as elemental sulfur.
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This would mean that, if elemental sulfur and sulfate levels could have been
measured in the finished water at well 9 on 10/29/03, one would have obtained
a result close to 2.0 mg/1 for elemental sulfur and 2.0 mg for sulfate.

If scanning electron micrography were undertaken on finished water from Well 9
on 10.29.03, it would have certainly showed more numerous particles of colloidal
sulfur than was seen in the SEMs from water processed at well 8. Unfortunately,
the sample of finished water from well 9 was not used for obtaining SEMs.

Any time hydrogen sulfide level in raw water from well 9 was over 2 .6 mg/l
there would have been elemental sulfur in finished water from that well.
Every one of the 20 samples of raw water from well 9 collected during the
April ~July 2001 period had a concentration of hydrogen sulfide that was
greater than 3.0 mg/l and therefore the finished would have definitely
contained elemental sulfur.

Since the statistical mean of chlorine demand for hydrogen sulfide from the 15
samples of water obtained from Aloha ‘s 8 wells on 10/29/03 and 11/12/03 was
5.5 mg/1, (page 21, Fig.15 Phase II Report) it is highly likely that a significant
number (10/15) of those finished water samples would have contained elemental
sulfur. As Dr Levine’s calculations show (page 20, Fig.14 and b) 7/10 of these
samples that had chlorine demand values around 5.0 - 5.5 were drawn on
10/29/03 when SEM studies were not done!
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Table 3. Comparison of the theoretical chlorine dose available at each well in the Seven
Springs Water system.

Well Max.imlilrmﬁgvarirlzrl_ble chlorine dose, ‘rrng/L
1 - 8.3 - '
2 20.8
3 41.7
4 41.7
Main plant: wells 1-4 27.8
6 ' 18.5
7 18.5
8 25.0
9 25.0

Typically, the reaction products from chlorination of hydrogen sulfide include a combination of
sulfur species including sulfate and elemental sulfur, depending on water quality variables such
as pH, temperature, iron, manganese, and organic carbon. Process operation is constrained by
regulatory limits on residual chlorine in the distribution system. It is critical that the residual
chlorine in the distribution system be below 4 mg/L.

The theoretical chlorine requirements can be estimated from water quality data. For discussion
purposes, the chlorination requirements for well 9 can be estimated as follows. Based on the
limited dataset available for well 9, sulfide levels vary from about 2.4 to 6.6 mg/L. Iron levels
vary from about 0.02 to 0.4 mg/L. Assuming a residual chlorine level of 3 mg/L in the treated
water and worst case for iron (0.4 mg/L), the chlorine dose necessary to oxidize the iron and
sulfide as a function of sulfide concentration is shown in Figure 21.

As shown, for sulfide levels up to about 2.6 mg/L, there is adequate chlorination capacity to
completely oxidize the sulfide to either sulfur or sulfate and maintain a chlorine residual of about
3 mg/L. Ifall of the sulfide is oxidized to elemental sulfur, there is adequate chlorination
capacity at well 9 to oxidize up to about 11 mg/L of sulfide and still maintain a chlorine residual
of about 3 mg/L. In reality, the reaction chemistry is complex and it is likely that both sulfate:
and elemental sulfur are formed from sulfide oxidation. The detection of a chlorine residual in
the treated water is evidence that sulfide oxidation has occurred, however the reaction products
can only be determined by conducting a mass balance on sulfur in the system.

It is important to note that oxidation of sulfide to either sulfate or elemental sulfur acts to
eliminate the sulfide odor. However, oxidation reactions do not remove the sulfur and either
form of sulfur (sulfate or sulfur) can revert back to sulfide under conditions of low dissolved
oxygen, low chlorine residual, the presence of metal catalysts, and/or when growth conditions
are favorable for sulfur reducing bacteria. Sulfate is naturally present in all groundwater and the
levels of sulfate in the water from the Seven Springs System are fairly low. Thus, oxidation of
sulfide will eliminate odors but does not eliminate the potential for conversion to other forms of
sulfur.
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Table 2. Comparison of measured sulfide levels in untreated well water from wells that
serve the Seven Springs Water system.

November 1996 February 2001

Well  Hydrogen sulfide, mg/L.  Hydrogen Sulfide, mg/L’
1 | B <0.10

2 0.68

3 1.78

4 0.46
6 0.94
7
8
9

<0.10
0.7 1.50
24 3.85

A pilot study was conducted in 2001 to test the effectiveness of an ion exchange treatment
technology (MIEX) for removal of hydrogen sulfide from well 9. During the pilot study, sulfide
levels were measured either once or twice daily. A summary of sulfide levels associated with
untreated water from well 9 between April and July 2001 is shown in Figure 10. As shown,
there was significant variability in the sulfide levels over the short time span of the study. All of
the reported sulfide levels were above 3 mg/L and in some cases levels were over 6 mg/L. It
should be noted that this study was conducted during the drought and the degree to which
drought conditions influenced sulfide levels is not known. Routine monitoring of hydrogen
sulfide in the raw water would be useful to determine if the 2001 data represent “typical” values.
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Figure 10. Summary of hydrogen sulfide levels in untreated water from well 9 during a
pilot study conducted to evaluate the effectiveness of ion exchange treatment (Data from

Porter, 2002).
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Table 3
" Exhibit D Supplemental WQPs
Proposed Complience and Action Levels
- Compliance Action
Level Level
Parameter (See Note 1) (See Note 2)
Field Conductivity 850 mhos/em (max-avg) 850 mhos/cm (max)
Field Temperature - 35°C (max-avg) 35°C (max)
Total Alkalinity 40 mig/L as CaCO, (min-avg) 40 mg/L as CaCO;(min)

. Total Sulfide 0.1 mg/L (max-avg) 0.1 mg/L (max)
Total Hardness 300 mg/L as CaCO, (m#AXavg) 300 mg/L as CaCQ, (max)
Calcium Hardness- 50 mg/L as CaCO, (min-avg) and | 50 mg/L as CaCO, (min) or

250 mg/l as CaCO, (max-avg) 250 mg/L as CaCO, (max)

Color 1S CU 15 CU (max)
TOC 3.6 mg/L (max-avg)/6.5 mg/L (max) 3.6 mg/L (max)
Iron 0.15 mg/L (max-avg) 0.15 mg/L. (max)
Turbidity 1 NTU (max-avg) 1 NTU (max)
Odor 2 TON (max-avg)/ 3 TON (max) 2 TON (max)’
Fluonde 0.8 mg/L (max-avg) 0.8 mg/L. (max)
pH 7.4 units {(min-avg) 7.4 units (min)
Nitrite 1 mg/L a5 N (max-avg) 1 mg/L as N (max)
Nitrate 10 mg/L as N (max-avg) 10 mg/L as N (max)

~ TDS 500 mg/L (max-avg) 500 mg/L (max)
Ammonia | 1 mg/L as N (max-avg) 1 mg/L as N (max)
Total Phosphorus 1 mg/L (max-avg) 1 mg/L (max)
Orthophosphate 1 mg/L as P (max-avg) 1 mg/L as P (max)

Notes:

1 Compliance Notes

.

(max-avg) = a not-to-exceed average value using a running four quarterly sample average
(rmin-avg) = a must-exceed average value using a running four quarterly sample average

(max) = a not-to-exceed value
(min) = a must-exceed value )
NA = compliance level has not been set

2 Action Level Notes
(max) = a value that, if exceeded, requires the Authority to take certain actions
(min) = a value that, if not exceeded, requires the Authority to take certain actions
NA = action level has not been set
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Re: Aloha Utilities, Inc.; PSC Docket No. 020896 ’ S = -
Our File No. 26038.37 o %

Dear Rosanne:

Thank you and the staff for allowing us the additional time that Aloha needed
in order to review the questions posed by the staff and to investigate with vendors and
suppliers the various alternatives propesed in Dr. Levine’s report. As you know, our
engineers also had numerous discussions with Dr. Levine in order to get clarifications
of her proposals and her comments and suggestions. Her input has been fully
incorporated into our responses. ’

1am attaching hereto the responses to the staff questions, both on the responses
and the cost estimates, the summary of estimates for both capital and operational
costs prepared by David Porter, and our rough calculation of the rate impact each of
the alternatives would have. Keep in mind that there are many assumptions
underlying both David’s analysis and the rate impact analysis. We have tried to detail
the major assumptions within this information and within David’s responses to each
of your specific numbered inquiries, but there are always so many assumptions
underlying a conceptual estimate such as this before design or permitting is
undertaken, that we cannot begin to explain each of those underlying assumptions.

. However, we do believe that the attached is a good conceptual response and analysis

of each of the options outlined in Dr. Levine’s reports and our understanding of her

recommendations as further clarified through our subsequent discisginns with'heriand & <.
64039 wR292
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with the various vendors of material, supplies and equipment related to those options.

If the Commission staff intends to utilize any of the information from this report |
and distribute it at the customer service hearing, we caution you to make sure that its -
conceptual nature is clearly noted and the major assumptions underlying it are also
included. B

If you have any further questions in this regard, please do not hesitate to
contact me.

Sincerely,

ROS DSTROM TLEY, LLP

7 Z
arshall Deterding-
For TheFirm ~

FMD\tms /
cc:  Marshall Willis, CPA i
Mr. Tom Walden ,

Stephen Watford, President
David Porter, P.E.

Rose. Sundstrom & Bentley. LLP
25348 Blawrstone Pines Drive Tallahassee. Flonda 3234)
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Docket 020896-WS

PSC Letter Dated February 20, 2004
Staff Data Request

Data Submission by Aloha Utilities, Inc.

Due to time constraints, the cost data was developed based on limited data and, therefore, must be
considerad conceptual in nature. This cost analysis provides a means of comparing the treatment
alternatives based on similar design assumptions. More accurate cost information will result from
discussing regulatory requirements with the FDEP as the project design work is undertaken.

1&1135 been assumed when preparing these estimates that the PSC Coramissioners would revise their Order
in Docket 010503-WU to reguire Aloha to produce a fimshed water that js consistent. with hydrogen sulfide
Serformance stapdards required by Tampa Bay Water, 1.6. that the average copcentration of hydrogen
fmmWJMmWMM oTecia a e pint of
mm&omimm with the goals of Tampa_

Bay Water which supplies water to numerous water systems in this region as Dr. Levine discusses in her
“Water Audit Report.

We have assumed that the FDEP required conversion of Aloha’s existing water plants from free chlorine
disinfection to the sequential use of free chlorine followed by chloramine disinfection to make Aloha’s
water compatible with Tampa Bay Water/Pasco County water would be required to be cornpleted by
January 2005. It is important to note that this date represents a slip from an October 2004 target conversion
date provided to Aloha Utilities several months ago by Pasco County. The revised date was only recently
provided to Aloha by Pasco County. Therefore, the January 2005 conversion date has been assumed for the
purposes of developing the responses herein. As Aloha has discussed with the Staff and the Commission
previously, Aloha must convert its water treatment systems to chloramine disinfection by Jannary 2005 to
allow its water to be compatible with water supplied by Pasco County (Tampa Bay Water). Therefore, any
process chosen for the hydrogen sulfide treatment step must be able to be implemented by January 2005
also.

Each of the options presented, and the related cost data, include the addition of treatment technology to
produce a finished water with an average hydrogen sulfide concentration of 0.1 mg/L as described above
and to implement the change from free gaseous chlorine disinfection to the use of liquid chlerine (sodium
hypochlorite) as a primary disinfectant followed by chloramine as a secondary disinfectant which will be
required to be completed as part of the modification of the plants.

Each of the treatment technologies Dr. Levine recommended in her report are capable of reducing the
hydrogen sulfide concentration of Aloha’s raw water to very low levels. We agree with Dr. Levine that
when the hydrogen sulfide concentration of the finished water is reduced, and the other benefits provided

by her recommended processes are realized, the potential for water odor and/or color generation in our
customer’s homes may be reduced.

When developing our response, we felt that it was necessary to consult with Dr. Levine to obtain her
council on our application of her recommendations and to insure that our interpretation of her
recommendations and our application of them was correct. We have provided her with draft cost estimation
documents and draft answers to your questions as we were developing them to allow her to critique our
work and to obtain her input. Based on our conversations with Dr. Levine she supports our positions as
reported here.

1. Dr. Levine’s report presents an excellent overview of each of these technologies, therefore, we will not
repeat that information here. Below, we provide our view of what advantages and disadvantages each
of the processes proposed by Dr. Levine exhibit in Aloha’s opinion:





