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ATIORN E:YS Af lAW 

July 27,20 16 

RE: Docket No. I 50269-W ; Application for limited proceeding water rate increa e in Marion, Pa co, 
and eminole ' ounties, by Utilities, Inc. of Florida. 
Our Fi le No. 30057.224 

Dear Ms. Lauffer: 

In connection' ith the Pa co ounty portion of the abo e-referenced Limited Proceeding, the ta ff 
ha reque ted that of ti liti e , Inc. of I- lorida, ("UlF") provide the following: 

I . Attached is the updated actual and estimated legal rate ca e expense, and IF' s tra el rate 
case expen e in connecti on with the upcoming ommission Conference. 

2. Attached is the ummcrtree Water ystem Water yustem Analysis prepared by cph 
engineers. 

3. As to the schedule for the interconnection, IF e ecuted the Bulk Water Agreement today 
and it is e peeled to be approved by the Pa co County B C on August 9, 2016. Assuming the BO 
approval on August 9, 20 I 6, Pasco Count} engineering sta ff anticipates that the permitling and construction 
w ilt take approximately three months to complete, which would be mid- ovember, 2016. Taking into 
account " Murphy' s Law," II- would estimate the interconnection to be complete by 201 6 year end. 

hould you or taff have any questions regarding this filing, plea e do not he itate to gi e me a 
call. 

Very truly your , 
) 

IMAAY~'? z-:~~ 
MAN 

f- or the I· inn 

766 NORTH SUN DRIVE, SUITE 4030 LAKE MARY FLORIDA 327461 PHONE (407) 830-6331 FAX (407) 878 21781 WWWJF·ATTORNEYS COM 

FPSC Commission Clerk
FILED JUL 27, 2016
DOCUMENT NO. 05631-16
FPSC - COMMISSION CLERK



Carlotta S. Stauffer, Commission Clerk 
July 27, 2016 
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MSF/ 

cc: John Hoy (via email) 
Patrick Flynn (via email) 
Danijela Janjic, Esquire (via email) 
Erik Sayler, Esquire (via email) 



Utilities. Inc of I· lorida 
Docket 1\.o. 150269-W 
l· nedman & hie_dm_En, P.A. 

• Rate Case b .. pense Allocated to Pasco Count> per Order o. P C-16-0296-PAA-W 
I 0,811. 

2 0 hrs 
1.0 hrs 

F. '1 IMA I I:. I 0 COM PLE'I l· RA 1 l, CA ' l· fl lROUGI I PAA ORDI:.R 

Description 

------111-R:....:..e' ie" and Re"S_pond ~o Data Request and OPC Issues _ J 
Re\ iew ~taff recommendatiOn; Conference with client and consultants 
regarding rccommcndatton, Conference \\tth taO regarding 
recommendation 

~-------------~-14 .0 hrs. I ra,el to and from J'ullahassee; Prepare for and attend Agenda 

5 hrs. 

2 .0 hrs . 

______ ___,_c~onfercnce. dtscuss Agenda '"ith client and tan . 
Rc' ic'" P A Order. conlcrence \\ith cltcnt and consultants regarding 
PAA Order. 

--------+-....:... 
Prepare revtsed tariff sheets, obtain taff approval of tariffs; Draft 
customer notice, obtatn taff approva l; Draft Affida' it of Mailing; 
Coord inate mailing of customer notices and iJ!!Plementation of tariffs. 

19.5 hrs . .!!._ 360 hr. ~7,020.00 - T L E ' T IM T • 0 TT R E ' F !.E~ 

I stimate of co"Sts to complete· 
510 00 Attend Agenda Conference (tra\d meals hotel) 

5 .0_9 I stirnated photocopter costs 
5 15.00 T T L E . .'T IM TE D I) l BILLED ' T , 

T 
T 
T 

T (rncn l~ hotel) T 

0 E T IM 
D E T IM 
D E .. T IM 

TT '. D E D : 34 (mi l ngc included in 
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SUMMERTREE WATER SYSTEM ANALYSIS +/2014 

1.0 Background 

Utilities lnc. of I lorida (Uir} owns and operates the Summertree Water System 
( ummertrec) 1n Ne\\ Port Riche), Po c.o Count}, I· lorida 1 he water system primarily 
. ervt.s rc idential cu tomers throughout the rv1cc arl!a The water system i located on 
the south side of <;tate Road 52, appro. imotel} 1.5 mile west of Count) Road 587 
(Moon 1 nkc Road) A location m<1p lor the ummcrtree community is 1llu troted in 
figure I. 

In 2005, Ulf commissioned on engineering consultant r Bl Group, to evaluate various 
treatment altcmativc that would improve wattr quaht} throughout the di trihution 
system in o reliable lushion. The ·1 Bh Group's Water Quality Analysis Report was 
submitted to UJF atthllt time. 

The ummertrcc wuter system IS Cl)mprised of four ( 4) \\ell , Well Ill, Well 2, Well 
#13, and Well #17. Based on convcr ntion with stan. Well #17 has the worst \Hlter 
qu lit} due to the pre cnce of a significant amount of 1ron and ulfide in the quifer at 
that locution. Consequent!}. Well 17 i u~ed solei) n backup water ource. ' l11e water 
quality parameters that create conccms and c mplaint. from th ummertree cu. tomers 
ore anributed to the presence of sulfide compounds in the rtl\\ water, particularly 
hydrogen sulfide. llydrogen sulfide, even in IO\ concentrations, produces a rotten egg 
smell. \\hich contributes to customer complaints. 

In order to improve \\ater quolit} u mg the exi Ling treatment equipment, the Utility 
increased the chlorine dosing rate at Wdl I, 2 and 13 in order to o:xJdi7e the hydrogen 
sulfide while maintaining adequate d1smfection of the source water Tim method i 
routinely used throughout the watc1 industry to inhibit the productiOn of hydrogen ulfide 
odors in the d1 tribution ystem. llowever, the eiTe ·tivenes of thi approach i limited 
when the ource water contains a ignificant amount of organ1c mntenal 'hlorinc do age 
rates that are set sufficiently high enough to mnintam adequnte d1smfec11on while at o 
o:xidwng the native ~ulfide compound m y result in the production of di infection 
byproduct (OBP's) !>uch as 1 otol 'J rihnlom ·thane ( f'TilM's) and J Into. cctic Acids 
( IIAA's) To inhibit the production of OOP s the uti lit} modified it method of 
dismfewon in 2006 lrom "free" chlorine to "total'" chlorine u ing a chlommination 
S}Sttm thnt utilizes a combmat10n of odium hypochlorite nnd ammomum sulfate. 
Disinfec.tion of the source watl!r using u combination of the two chemicals ha been 
eflective as a disinfection agent while numnuzing the production of DBP' since that 
time. 

CPII has been direc.ted h) U IF to review the prev10u ly completed water quality 
engmecring analysis as well as current water quality data in <1r<.Jcr to prepare un analysis 
of alternative that will 1mprovc water qualit} A ne visit was conducted of the 

I I 
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Summertrce facilities in coordination with UIF ~tort Based on our di. cu sion with UIF 
personnel. three (3) strategic~ wcr\: con id r\:d a outlined below: 

• Construct 11 centralized Water 'I rcatmcnt Plant ( WTP) with upgrnded treatment. 
• Upgrade water treatment nt each well ite. 

• Interconnect w1th Po co Count> Utilities' water S)Stem ond purchase '"uter in 
bulk thcrenficr. 
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2.0 Existing Water System 

'1l1e e i ting water !>)' tern is compri. cd of three (3) water production well supplying 
three (3) hydropneumatie tanks that are u ed to dampen chnnge in y tern pres ure. A 
specified by the florida Department of Fnvironmental Protection (fD'CP), each well has 
a rated capacit) of 125,000 gallon per d 1y (gpd). The sy tem operate under Public 
Water >-,;tern (PW ) No. 6511423, with o pem1itted total Maximum Day Cap city of 
375,000 gpd. The system 1s disinfected through the applicatiOn of chloramines, which 
consi t of the addition of both chlorine and ammonia to ground water to produc a' total'' 
chlorine residual peeifieally, the raw water 1 injected with odium hypochlorite 
(chlorine) and ammoniUm ulfatc (ammonia) at each well site In addition to pr · uri1ing 
the y tern, the hydropneumatic tank i u ed to provide adequate contact time (C'T) for 
disinfection to occur. 

Well #I is located in the northwest comer of the service area on Bn}onet Lane within a 
secured building. TI1e hydropneumatic tank nd chem1cals are adjacent to the well hou e 
within o secure fenced area Per the prcviou analysis performed for the sy tern, Well #I 
has an actual product1on capaelt} of78 gpm ( 112.320 gpd), which i lower than the rated 
cupucity 
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Well # 13 is located along Cocowood Drive, 
just outh of the Arborwood community 
pool The well, hydropneumottc tank and 
chcmtcals arc contained withm n fenced 
oren lhts well •s capable of producing 
504,000 gpd. 

Well #2 is located at the community 
recreation center along Paradise Pointe 
Way The well and hydropneumatic tank 
ore contained within a secured building and 
fenced orca. respecttvely Well No. 2 has a 
production capactty of 576,000 gpd. 

In total. the three (3) ummertrcc production wells, Well #I, Well #2, and Well # 13, have 
a combined productiOn rate of 1, 192,000 gpd. An tllu tration of the existing water sy tern 
i shown in f-igure 2, detailing the location of each well. 

BiPJi 
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3.0 Water Quality 

r DLP regulations rcqutre that public w ter S} tems treat their row water source(s) 
sufficient!> to meet primary .md secondary drinking water standard ns defined m 
( hapter 62-550, f-lorida Admma trnuve ode (fo.A. .). This regulotaon deline:, the 
maximum contaminant level (MCI) for each ofscvcml constituents that may be found in 
water sources OrigiMII}' the water quahry concerns oro e from cu tomer complaints 
resulting from the odors generated b) th~.:. elevated hydrogen sulfide level in the water. In 
addttion to color, odor and taste i sue , h>drogen sulfide can cause corrosion of metal 
surfaces and matcrinh contained w1thin the distribution syst m or in cu tamer piping. 

Wnter quality datn generated from the 2005 annlysis wns r vaewed 111 conJunction with 
wntcr quality testing conducted in April 2012. The te ting from the 2005 anal> i was 
limited in scope llte tcstmg done in 20 12 analyzed the econd ry dnnking ~\ater 
standards includin2 sulfide. Tite te. ting rc ults for the April 2012 samples are contained 
in Append1x A and summarized below: 

Parameter (units) MCL [ Wei~ No. Well No. Well No. 
2 13 

Aluminum mg/L 0.2 0.061 0.061 0.061 
Iron mg/L 0.3 0.083 0.13 1.0 
Zinc mg/L 5 0.0100 0.0140 0.0130 -

Copper mg/L 1 0.00044 0.00009 0.00560 
Manganese mg/L 0.05 0.0051 0.0049 0.0110 

Silver mg/L 0.1 0.000088 0.000085 0.000086 
Chloride mg/L 250 23 25 32 
Fluoride f-mg/L 0.4 N/A N/A N/A - -
Sulfate mg/L 250 16.0 17.0 18.0 -

Color 
Color 

15 13 7 9 Units 
Odor T.O.N 3 1.0 1.0 1.0 1--
TDS mg/L 500 190 200 230 

Sulfide mg/L N/A N/A N/A N/A 
1--

pH pH un1t 6.5·85 7.0 7.3 6.9 
MBAS mg/L 0.5 0.038 0.038 0038 

Wells I and I 2 dad not produce any con tituent that e:..ceeded the econdary drinking 
water standards Well # 13 had an iron conccntrotaon of 1.0 mg/L, the MCL as 0 3 mg L 
thus requ1ring the need for treatment nmllor removal As t ted in Rule 62-550 325( I) 
f A C , Communi~v Water Sutem.o. can seque.sr ·r 1ron and manganese usmg 
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pol)phosphOies \1 hen tht IIUL\111/IIm con entration of iron and manganese doe.\ not 
.\cced J.n mg/L 

llowcvcr. the combined iron and mangan e level for Well ## 13 c~cced the 1.0 mgll. 
tluc hold. fherefort. a sodium 11lcate que tront can be con idered for treatment o 
defined in Rule 62-550 325(2) Commumo• Water Sy tenlS can uquester tron and 
manganese usmg sodmm siltcates, when the mm:mwm combmed concentrallon does not 
e.\Ceecl 2 0 mg. I 

In February 2014. secondar) water qu lity parameters w rc taken throughout the 
distribution ystem. ror each sample taken throughout the > tcm, color exceeded the 
MCl incc color at the individual well ite did not exceed the Ml L limits, it is evident 
that cht.mical react1ons nrc occurring. in the di tnbullon system to produce color. In 
nddn•on to color, 1ron exceeded theM L. limit in four (4) ot the twelve (12) ample . 
Jh1s •s attnbuted to the high concentration observed from Well # 11 It should be noted 
that sulfide was nl o tc ted tn the d1 tribut1on ystem Although the concentration \ as 
low. sulfides were present in the d1 tnbution y tem. The secondary water quality ample 
re-.ults nre lflcluded in Appcnd1x A 

In an enort to improve \Hiler quality in the sy tern, the Utilit) routmel) nushes portion 
of the d1stnbuhon system to ensure proper turnover is occurnng, thereby reducmg the 
wmcr age in the ptping S)stem. Any proposed modification. to the existing treatment 
method must consider the distribution S)' tem component and attribute Bn ed on a 
revtcw of the ample data and the current Ou htng methodology, 11 i a. sumed that there 
is a pt..r tstcnt btom~~ present tn the distrtbutton sy tern 1 ht~ renects the d1fficulty of 
uchie' ing two divergent requirement~ on t continuous bast - add sufficient oxid nls to 
the wuter supply to produce complete di inlt:ction while at the same ttme minuniLe the 
production of disinfection byproducts, primartl)- I n 1M's and I IAA' Therefi re, any 
improvements must mclude options to clear the ptpeltne~ of nn)- accumulated btomu s. 
TiltS cun be accompli!>hcd by pcnodicall)- S\\ itclung to "fn:c" chlonne disinfection in 
conjunction with a system-wide flushing enort in order to bum on ny organics and bio­
growth m the S)-~tcm . Ahemattvel), biomlli>s mn)' be mechnnicnll)- removed from the 
water muins through the use of p1gging equtpment. I lowevcr. thi approach i not 
applicable to water servit:c lines due to the small pipe diameter. 

lhdrog n ulfid 
Guidelines for the treatment of hydrogen ulfidc ore tncludcd under the category of totul 
sulfides, v.hich arc defined in Rule 62-555.315(5) Publtc Water Sy:.tem Well~ fhis 
rule defines the concentrntion ranges for total ulfide and the requirement to remove 
h}-dr\-,gt.n ulfide from the wuter source. r~vcn though the sulfide re uhs lrom the 
February 2014 am pies do not c;how ele ted level of sulfid s, earlier analyse howed 
rc ult ranging. from 0.2 to 2. t mg/ L. 



SUMMERTREE WATER SYSTEM ANALYSIS 4/2014 

Prior to 2006, the utilit) ' c; method of reducing the fonnauon of hydrogen ulfide \\OS to 
increa e the chlonne do age rate m order to oxidiLe the ulfide. As previously mentioned, 
this 1s a \.Omrnon prac.tic:e to overcome low concentrntion levels of hydrogen ulfide. 
llowever, long tem1, this proct1ce could cuu~e the creation of biomas in the distribution 
system. l11is biomass 'consume ' the chlonne in the dislribution system making it harder 
to maintain chlonne r~iduals m the remote sect1ons of the piping network This is also 
thought to contribute to the fom1ntion of DBP's. me sw1tch to " total" chlorine has 
allowed the Utility to remain below the MCL for f'll 1M's and llAA 's. 

The sulfide levels in each of the well arc detailed below Two sets of samples .,.., ere 
analyted. November 2001 and Apnl 2012. 'J he November 2004 samples wen. collected 
for the 2005 engineering annl)~is. As shown, the n.:sult greatly differ (NO None 
Detected) 

Nov.o4 Apr-12 
Identification 

1~-

Sulfide Sulfide (mi/L) 
(mi/U 

Well No. 1 NO NO 
Well No.2 

f--
0.2 NO 

Well No 13 0.4 NO 
Well No. l7 2.4 NO 

The April 2012 samples inthcnte the ab ence of sulfides in the raw water No known 
changes have occurred in the wells between the 200•1 samples and the 2012 samples that 
would have affected groundwater quality. I ypicnll)', water qual it)' doc n't change this 
drn ticall) llowever, through review of all the data, ll was detennined that the samples 
collected m April 2012 were annlyled using a d1fierent analyucal method than the 
samples collected in November 2001 or the April 20 12 samples, the nnnlyticol method 
used was <)M4500- -0 \\ hcreas the Novl;mber 2004 samples were anal) :red using 
method PA 378 I The spccitic nnal) tical method determine the type and amount of 
pre crvativc used pre erve the sample in it origmal tate prior to lab annly i being 
conducted A sample taken without pre: ervative will allow a reductiOn in the pi J of the 
water transfonnmg the sulfide from the oluble to the ga eous phn e. hom the pa t 
anal~is and conver.ontion with utility staff. it IS evident that hydrogen ulfide IS pre ent in 
the raw water of at least one of the wells. Prior to inltultmg the de ign of any tn.:atmc.:nt 
upgrades, it is recommended that the m nufacturers of the proposed equ1pment conduct a 
new round of sampling, with direct involvement from tJ1e utility, to confim1 the mineral 
content of the oun:e water 

The highest value of su lfide Wll!> lound at Well # 17, wh1ch i not cu tomnril)' u ed as a 
water source m da) to day operation of the well . llowcver the sulfide resu lt from Well 
# 13 ure grcatc:;r than 0 3 mg L and thu require orne level of treatment. 
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Di-.in feet ion Byproduct 
Water quality test were not conducted for the DBP's during the f ebruary 20 14 anal)sts. 
llowever, the 2005 report stated that both T n 1M's and r IAA 's were greati:r than the 
acceptnble limits of 80 mg. I ond 60 mg/L, re pectively. Dunng the previou report, the 
method of disinfection was to dose the water with ch lorine only A pr ·v1ou ly 
mentioned. the utilit} IS curr ntl) using a combination of chlorine ond ammonia to 
produce chlornmme This procticc i commonly used in water y terns to minimi7e the 
productiOn of DBP's lncrcfore, since opcrmional change have been mode to the 
disinfection methodology, it is rl!commcndcd that additional omples 1>\! collected ot each 
\\ell to detcmline the concentration of DBP's and their precursor; 1llis hould be 
completed prior to moving forward with rreutmtnt des1gn \\Ork. 

Iron 
A previously mentioned , Well # 13 h d n elevated iron concentration. Iron i commonly 
lound in shallow wells throughout f· loridu ond is included 10 the li t of secondary 
drinking water parameters r )plcally imn con be managed 10 the syst rn by do ing the 
water source with a sequcstcnng ngcnt. A defined m Rule 62-550 325(2), the option to 
u~{.. a sequestering agent IS based on the combined concentratiOn of 1ron nnd mnnpanc e. 
l·or Well # 13, a sod1um Slllcntc seque lrrull con be used to manage the 1ron llowever, if 
each of the Yrells 1s mnmfolde<.l to a cc:ntrnlized facility, the 1m pact of Well " 13' s iron 
wou ld be diluted below I 0 mgll., allowing the use of a polyphosphate eque lmnt an 
alternative. 

Color 
fhc MCL for color is 15 color units ( U) None of the wells produced color 
concentrations exceeding 15 C U 'J he three wells sampled were Well '~I, Well # 2, ond 
Well 13, and their rc pectJve color value \\ere 13 CU. 7 CU, and 9 CU However, all of 
the distribution amples showed color cone ntrations over 15 CU The elevated color 
concentrations in the distribuuon system are assumed to be the result of o chem1cal 
reaction in the sy tern. poss1bl} betwe n the disinfectant and an> b1omass that may be 
prl!\alent. Based on the color sample tttl<en from each of the wells, it would not be 
recommended to provide tn:atmcnt for color reduction Prior to any treatment 
modifications, it would he recommended to thoroughly Oush the di tribut1on S)stcm to 
r~move UO} possibl} biOmass In the )' tem and tO repeat the Ou hmg prOCcs 01 least 
onnunlly 

4.0 System Demands 

The system currently has appmx1motely I 140 connections, primarily single-family and 
duple\. un1ts, serving an e. timotcd populnt1on of 2.850. There ore a handful of geneml 
. ervicc connections that arc attributed to the commumt} recreatiOn orca . The monthly 
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operating reports (MOR's) were reviewed for 2013 Durin 2013, the average da) 
demand wn 245,345 gpd or npproximatcl)• 86 gallon pt.r cnp1ta per day (gpcpd) . 

Based on the historical average day dcm nd, the estimated rna imum day demand is 
projected to be approximately 0.500 MGD b· ·ed on a standard peaking foetor of two. 
ruc•lities are designed and pcmlittcd around the anticipated S)stem mn:ximum day 
demand W1th estimated maximum day demands of approximately 0 500 MGD, any 
improvements should be based upon n ma;.;imum da} demand of0.625 MGD. provtding n 
nominal excess capacity of20%. 11l1S additional capacity would provide the Utility with 
the means to meet additional sy tern demand cau ed b} cu tomer growth through 
bulldout of the commumty. The demands nnal}zed from the MOR's nrc detailed in the 
table below. 

Well No. Well No. Well No. Well No. 
Total Avg Month Pumped 1 (gpd) 2 (gpd) 13 (gpd) 17 (gpd) 

(gallons) 
(gpd) 

Jan-13 1,058,000 2,756,000 2,683,000 4,000 6,501,000 209,710 
Feb·13 880,100 4,157,000 2,710,000 1,000 7,748,100 276,718 
Mar-13 3,095,000 4,156,000 411,000 1,000 7,663,000 247,194 r---·- - r-· 
Apr-13 2,792,000 3,896,000 0 1,000 6,689,000 222,967 
May-13 2,528,000 5,647,000 1,000 1,000 8,177,000 263,774 

·'--
Jun-13 1,955,000 5,283,000 0 8,000 7,246,000 241,533 
Jul-13 2,441,000 3,265,000 393,000 2,000 6,101,000 196,806 

Aug-13 1,735,000 1,036,000 3,916,000 1,000 6,688,000 215,742 
Sep-13 1,573,000 957,000 4,828,000 1,000 7,359,000 245,300 
Oct-13 1,591,000 2,706,000 4,198,000 2,000 8,497,000 274,097 -Nov-13 1,566,000 3,433,000 3,559,000 6,000 8,564,000 285,467 
Dec 13 1,361,000 3,138,000 3.706,000 5,000 8,210,000 264,839 

AVG 1,881,258 3,369,167 2,200,417 2,750 7,453,592 245,345 

A prcv1ously mentioned, Well #I 7 is only u ed as a backup water source. I lowever, to 
en ure the well rcmams v1ahle, the tJtilit) routinely nu he. the well to get proper 
turnover 111 the well column 

5.0 Water Treatment Alternatives 

I he mom constituent of concern for improved water quality is h>drogen sulfide. As 
defined m Rule 62-555 1 I 5, raw water ource with 0 3 mg/L of total sulfide nnd <0.1 
m • I of Iron can be treated b> dirc.;ct chlorinntion llowever, it further t te:. thnt "Direct 
chlormation of u/fide m u ater m th p/1 range normally found in potable sources 
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produces e/eml!llfal sulfur and increas~tl turbidity ftmshed water turbtdil) should not be 
more than two nephe/ometrtc turbidity unit\ greatt?r than rmt water turbidity" 

It will be es ential to remove the hydrogen sulfide from the raw water prior to the 
uddihon of dlsinfect<tnls to pn.:.vent ox1dation of the sulfides from occurring withm the 
distribution system. In addition to h)'drogen sulfide treatment, color and 1ron hould be 
evaluated in the treatment ~cheme JS well. In order to occomph h this nnd prov1de wuter 
quality comparable to Po co County, Ultre rue three (3) viable option to improve water 
qual it)' throughout the system; Aeration, Jon E chonge, and Membrane Treatment. 

crntion 
Aeration is a common treatment mt:thod li)Cd to remove h)drogen sulfide from row water 
sources. W1th re~pcct to the ummcrtrce y h:m, ocrotion would not be feu ible for 
treatment at the indi\ idual \\-Cll ite.; aeration would be u ed on I) at a ccntrali1ed facility. 
·ntere ore two types of aeration method that rna) be U!>Cd to remove sulfide , c code 
acratJOn and packed tower aeration. 'Jlt preferred methodology 1s depend nt on the 
hydrogen sulfide level in the row \\atcr. A outlined an Rule 62-555 315, ource water 
contninin$.? "moderate' amounts of total ullide, betwccn 0.3 mg.l and 0 6 m€11., tan be 
treated cost eflectivel) usang ca code or· tray" nerat1on J'or tray aeration, the raw water 
i!. typ1caiL) pumped to the top a torogc tonk and 1s allowed to cascade over rows of 
perforated tra) . Th1s proce ·~ aerate the raw ' ater, releasing the h)drogen sulfide from 
the row water. Although efl't!ctavc an low concentrntaons, this meUtod is not very effic1ent 
in removal, due to the limited surface available for aerat1on 

1he second method, packed tower ncr.Hion, i~ typ1cally used when hydrogen sulfide 
levels nrc considered "siPnificant", an excess of 0.6 mgl . ·ntis proce. s requires the raw 
water to be pumped to the top of o fibcrglru;~ tower that house!~ plastic med1a tn the hupe 
of small pia tic ball . "The balls are perforated providing much more surface area for the 
raw water to be aerated. As the row water foils through the tower, ambient air ss blown 
countcrcum.:nt to the water flow, creating the aeration effect. This process is much more 
cffecllve m removing hydrogen sullide from the raw water source. 

'llte totul sulfide in water cons1 I!> of three pe 1es. 112 , II , and 2 'Il1e di tribution of 
the species i dependent on pl I as hown in the figure below 
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As detailed above. by droppin~ the pi I of the row water to six standard unit-. (5U) the 
su lfide in the row wuttr IS converted from it liquid form to gnseou. form, ollowmg for 
99°/o removal effic1ency I h1s proce s i t)pically performed by oddmg a strong acid . 

One of the drawbacks to either type.. of crotion i the relca e of the odorous oir. A the 
aeration process takes place, the hydrogen ulfide is released as a go , which IS attributed 
to the 'rotten egg" smell 11lis odorou~ ir will need to be captured and treated. The 
common types of odor control are chemict~ l erubbing, bio-scrubber, and bio-filtrotion. A 
biofiltcr would ultimately be the re ommendcd option for odor control. I he odorous air is 
biO\\ n through an internal media that 1 mo1stened to produce n microbml growth that 
mtcrncts with the h}drog n sulfide-laden air. 'llle microbes consume the h}drogcn sulfide 
from the air and clean air 1s expelled from the unit. The drawback to thi proce 
ineludmP the other odor control option mentioned, ic; the wo te tream produced from 
the unit As the m1crobe" m the biofiltcr con wne the hydrogen ulfide gu , ulfi te is 
released wh1ch blends with the moisture content in the media to genernte ulfuric acid 
{pll at I 0 SU or belo'') Although small m volume, th1s waste tream will need to be 
uccounted form the overall de. ign. T)-pic&ll) th1 wa te stream i. di po ed of in a ~ewer 
sy tern. 

Jon ~~ch nge 
Jon e change 1s a process that utll11e u re m to react with the impunty 10n m the raw 
water. The impum} 1ons, such as h)'drogcn ulfide and iron, bond to the resm, punfymg 
the water Ion exchange IS a proce s th t could be performed at the indiv1du I well site 
or at a ecntrni1L.ed fncllit) The 1011 exch nge units will requtre adequate room for 
tnstollntaon and piptng modification , if fc:a ible for each well site. I here are two 
drawback~ to ion exchnngc, rc:-.tn ~:hongc out and wo te stream As the re 111 con umcs 
the 1mpunlle . . the rc in bed ~"ill become oturated and new'clean resin will be required. 
'fhis proce will be pec1fic to the manufacturer. The resin that c n be cleaned will 
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produce backwash water that will require di posal into a sewer system. To be fca ible for 
each site, a sewer S)Stem must be nearb) to di po e of the backwash water. 

For this analysis. we consulted with Mo s Kelley, who is the ales representative for 
Orica Wotc:rcare Orica Watcrcare utilites a Mognct1c Jon fxchonge (Ml X) proce to 
treat rtm wnt~r An identtc.ol procc s \YB u ed for a water >~tern that hod similo.r wott:r 
quality 1 ues; therefore, it is n proven trcutment proces for hydrogen sulfide removal 
Additionally, Orica Wnterco.rc perfom1ed d pilot study on the source water ot ummertree 
Well 13 tn 2007 and t thus fnmiltnr w1th the S) t~:om nnd the water quaht) fr m each 
well. 

The results of the ptlot stud) showed thot the Mil X Resm 'I renunent reduced the 
dissolved organic carbon (DOC) b) an nvcrnge of 6-4° o, reducing the average ruw ,.,.·atcr 
concentration of DOC from 4 36 mg.ll. to 1.57 mg/L Th1s in tum reduct:d the DBP 
TTl 1M nnd 11AA5 precursors by on overage of 70% and 74% re pectively ll)drogen 
sulfide was reduced on on ovemgc of 56%; however, Inter trials showed a removal of as 
much os 65°" Add1tionall). the M I EX Resin ' I rcotment con istently removed iron and 
color from the row water 

Through our d1 cus ions with Moss Kelly. l' o treatment options were indenuficd, (I) 
individual pre sun.ted ves. els to b~,; used t e ch well Site, and (2) a gravity fed sy ttm to 
be used ot o centrali7cd fociht) ll1c pr uri1cd 10n exchange unit recommended by 
Orica Wotercnre utilizes o contoctor ves el, poli hing vessel, and a regeneration skid. The 
rav. wott;l is introduced into the pr~,;s uritcd contactor vessel Thi is where the water w11l 
react with the restn I rom thi ves cl, the wnter 1s trnn ferred to the polishing ve el to 
further punfy the wnt<..r The regeneration kid is u cd to clean the re in as it becomes 
mundntcd with impunt1cs. fhe clean r ~tn 1. then returned to the contactor ves. ct. foch 
of the ·e units could be mstallcd at the wells itc; however, if Well # 17 i reconnected 
back to the . )Stem it would be r\:commcnded to pipe this well to Well 13. ·n1e site 
housin£ Well #I 7 is space ltmitcd and i located d1rectly between two single family 
home . \\ell J# 13 is located next to a community pool. has some buffer and hos adequate 
pace avotlable for sttc 1mprovemcnt . 

nle unit propo ed for a ccntroli7t:d factlit)' i a 2 0 MGD treatment units containing 
two I 0 MGD contoctors in n grav1ty s~tcm. This configuration assume that Well # 17 is 
used as u row water ·ource Similar to the untts de cribed above raw water would be 
introduced tnto the contoctor vc selc; and would now by grnvlt)' to the poli. hing units. 
The re 1n would be cleaned by a r\:generution un1t The difference between this 
con figumt1on and the pre surized configuroti n are there in tron fer tank and brine tank. 
lbe rc!genc.rotton . kid would pump the cle n re in to the re in tronsfer tank, where it will 
be tron fcrred into each of the cont 1ctor vc el . The brine tank is u ed a pan ofthe resin 
regencmtion procc. s. 
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Membrane treatment is a common treatment u ed for water sy tern that are in coa tal 
locations in ord~.; r to remove chloride nt elevated levels. Although chlonde ore not 
prevalent in the <;ummcrtrcc Well • membrnne~ can be effective in remo\ing organics 
and iron from the raw wmer TI1ere are two common t:>pes of membrane treatment, Nano­
Filtrotion and Reverse 0 mosi . In order to d tcm1ine the most appropriate membrane, a 
pilot tc t would neLd to be conducted. llowe\'er, based upon on experience, more than 
likely a low pre~sure Nnno-filtmtion unit would be more than capable ol removing the 
constituent from the row water. 'J o achieve hydrogen ulfidc removal c:ration would 
still be required following membmne trc tment 1 yp1cally thi IS accomplished using 
packed tower aerators. ·n1e packed towers would operate as previously d1 cu ed. 

Membrane tr~atment would only be fca ible 1or a centralized faci lity. There IS not enough 
space available ot the ind1vidunl well ite to in toll the required component . ·n,e 
membrane treatment proce s hegins by introducing raw water mto canister filters . 'These 
filter~ are place ahead of the membnmc in order to remove larger dmmctcr particle o 
a to protect the actual membmnc from damage. Th e canister filters typically have 
internal clement... with 5-nllcron opcnin . 'I he rnw water is then be rcpumpcd to achieve 
the neces OT) pre ure to pa s the \: nter through the m~::mbrnnes and through the aeration 
process. l'he membrane would he configured on a kid. m an army that would be 
detem1ined through the pilot study. After P• ssing through the membrane the permeate 
(treated wat r) would then pass through n p eked tower a rntor for hydrogen sulfide 
removal. The eonccntrote (wastewater) would require a means of disposal Depending 
upon volume and conccntmuon of the conccntrntc wntcr, it po ibl} could be dL po cd of 
in the on 1te lift station, however n.:vu;\ of Po co Count}' ~ndu trial pretreatment 
ordinance would need to be rev• wed and compared to the result of the p1lot tudy to 
determine if that di po al method i n viable option. 

6.0 Treatment Plant Alternative 

As previously mentioned. the ummcrtree Water y ·tem is comprised of three (3) 
ind1vidual water treatment sites that supply and sustnm system demands, Well II, Well 
12, and Well ~ 13. Each well site contains it own treatment, chloramine dismfect1on, and 
u es a h)dropneumatic tank to pres urw.: the system Well 17 is a backup well that is 
only used in an emergency due to the highly mmeralized water produced by the well. 
Based on the current configuration of thi sy tern, three options were evaluated to 
improve the water quality; mdividuol treotment ot each well, centrolited water treatment 
focilit). and an intcn.:onnection with P co ounty. 

lncli\ id u I ·1 r nt mcnt 
och ol the individuJI sites hus limited spacing for improvements; th refore, the only 

viable treatment option for individual treatment 1s pre · uri7cd ion exchonge. due to the 
need for storage und pumptng of conventional treatment systems. As previously 
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discussed we coordinated with Mo. s Kell y/ nca Wotercare to detem1ine the viability 

of MIGX treatment at each mdtv1dual well ite In 2006 Onca Wotercare perfonncd o 

pilot stud> on Well "13. '1 he new wote1 qualaty anal) is provided b) the t ility wus 

given to Onca Wntcrcore for this evaluation Based on their recommendation • they have 

recommended two different capacity M ll X S)' terns. one for Well #I and one for Well 

2 and I 3 With this type of treatment Well ~ 17 could be utili.ted and thu increa e 

system capacity. 

1l1e propo ed MlfX trcaum.nt sy ... tc:m can provide the level of treatment to olio\ the 

Uttlity to swttch back to conventional dbmfccuon, i.e. "free" chlorine. The known 

impurit1e~ 111 the rm water. !iuch a!i hydmg n sulfide, tron. color, and organic , can be 

removed through this treatment process, providing wutcr quaht> comparable to the wutcr 

produced by Pac;co ounty \ne modifications would be required at each site to redirect 

the wellhead plptng tnto the pressurized c ntactor ves el. A previou ly discussed, the 

proposed M II X unit~ arc c;ompri cd of a contnctor vc sel, polish in£ vessel, and 

regenerotton skid Tile row water would be pumped through the contnctor ve sel. In this 

initial ves el, raw \\Otcr will react with the resin to remove the impuritie From the 

contactor vessel, the water would pass through the polishmg vesc:el, providmg further 

treatment before bemg discharged mto the di tribution system. 

followin5! the polishing ve!i el, new piping would be rcqutrcd to connect to the c. isting 

hydropneumntic tank. The water would be dosed wtth chlorine prior to p sing throm~h 

the hydropneumattc tank allowm~ the \\Otcr to achieve complete dtsinfectton prior to 

delivery to the ncon!!il customer. A t) pica I process now diagram for this option is 

detotled below 

The capital co t to ms1nll M ILX treatment sy!items at each well tte 1s estimat d to be 

$4 I Million. and ancrcnsc openuionol co t by opprox1matel> $32 per 1.000 gallon b~ed 

on the current o' ~:;rnge now of 2•15,0 0 allons. It 1s ant1cip ted that the volume of 
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wastewater would increa e ns well, crcnh.:d by the backwnshing of the MILX re m. Thi 
pncc could be reduced by npproximntely 1.0 Mtlhon if Well IJ 11 1s not utili:.t.ed. 
I fowevcr, it IS recommended that Well #117 be included in the design in order to optimize 
the invc tment tn the exi ting well ond to me t fire now requirement . Ba ed on U1e 
number of homes within the community, this breaks down to appro imately 3,600 per 
home ·r his cap1tal inve tment for the c improvement 1 anticipated to mcrea e the 
homeowner's bill by approximately $45 p r month. 

cnt ra li' d W t r Plant 
In order to have a centrah1ed water trc tment fac1ht), raw water from all of the well 
would need to be piped to one area The Utility owns a p1ece of proper1y in the center of 
the service an.a that is adequate for construction of a centrali7ed faciltty. The property is 
surrounded b} trees that would provide •' natural buller for the benefit of the rc idents. 
Additionally. the site contams a I ill tation that can be utili7ed for di po al of nny wa te 
stream generated from the propo~cd tn.:atment proce. . 

Inc option of constructing n ccntmlited lbc11ity will require each of four "ells to be 
manifolded mto n common raw water mom and p1ped to the proposed site ofT of Parodi e 
Pointe Way Thi option would include Well ## 17 in the de 1gn of the facility. The 
manifolded raw water matn will be piped d1r clly into the elected treatment proce . 

I here are three (3) viable options for well tn::atm<:nt Packed Tower Aeration, Membrnnc 
I n.:atmenl, and I on l xchonge Bn ed upon p: st e~perience wuh the e three options, the 
mo t co 1 e1Tcctive treatment option mny be erution. llowever, before n treatment option 
is ftnolltCd, 1t would be recommended to .1110, ' 'endor.; for each option to collect row 
wmer snmple. and provide recommendations for removal of hydrogen sulfide, iron, color, 
and di infection byproduct precurso~ (1f required) Additionally, each of these opt1ons 
will produce some volume of \Hbtewater. This ' astewater volume w1ll further increa e 
the operational co t detailed below, through the bulk sewer agreement with the County. 

Packed 'J ower Aeration 
A<> previou ly discusseu, aeration i o common method of rcmovmg h}drogen 
sulfide. This i accomplished h> emting the raw ~ ater and strippmg off the 
hydrogen sulfide gas es 'I he output from eac.h of the wells would be manifolded 
together and d1scharged at the top of the oerntor The blending of the well 'output 
will dilute the high 1ron concentratton found to Well # 13. mce the rron 
concentrations in Well #I and Well 2 are lower than Well #13, the combined 
mw water streams w1ll reduce the tot.tl ir n concentration in the raw water. Bo ed 
on the testing results from the April 2012 nnnlysi , the weighted average of the 
m' water would be 0 5 mgll.. Some of the 1ron would be ox1di7ed through the 
uerut1on proce ; however, n equc tntnt would contmue to be used to m1nimi1e 
1ron content m the fim hed w tcr. 
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I he manifolded raw water main would be piped directly into then ·ration portion 
of the treatment scheme. or thi fi cility, it •s recommended that packed tower 
aerator.. be mstalled to crub oil the hydrogen sulfide gas. In thi configumtion, 
the raw water i. pumped to the top of the aerator. and then fall by gravity 
through the internal media. While thi is occurrmg, a fan blow ambient air 
countercurrent again 1 the now of wuter. This process aerate the wuter, removing 
the hydrogen sulfide from the raw w ter. yptcnll}, packed tower can n:move up 
to 75°'o of the h}drogtn ulfide fmm the raw water Bo ed upon o weighted 
average of the well using the original sulfide results, the fini hed water 
h}dmgen sulfide concentration would be approxtmately 0 3 mg/L. The n:movnl 
t.ffictcncy would b~ further enh ncc<.l b> injectmg a strong actd to the row water 
to lower thl! pi I. At a pi I of 6.5, 90% removal efficiency can be uttnined, 
producing a finished water hydro •en sulfide concentration of 0 I mgd ... At this 
concentration. the concern of oxidi1ing sulfide m the d1 tribuuon yst rn great!} 
duninishes . 

Prior to adding the di infection agent, the pi I of the po t-oerated water will need 
10 ~ mcreru cd in order to prevent corro ion and scaling. llowevcr, di infection 
u mg od1um hypochlorite typicnlly will lightly raise the pl I. The stripped 
ultidc gas removed during the packed tower aeration proce ' ill need to be 

treated to prevent cc s1ve odor!> on site. Th1s can be accomplished through the 
w•e of air cn1hbers or hio-filters. 

I ollowmg ncrntion, the treated water would be collected tn o transfer pump 
station where pi I stabth71ltion and dtsmfcction will occur Thts treatment method 
would support the return to the u e of "free" chlonne using odium hypochlorite 
and thereb} eliminate the u e of ammonia tn the dt infect1on proce from the 
information re\ 1ewcd, it doe not appear that the existing well ore under the 
innuence of surface water and therefore w1ll not reqUJre 4-log treatment 
llowcvcr, if surface water innucnc on the well are tnd1cated by b, ctcrioiOfiCOl 
sampling re ult , switching back to ''free·· chlorine will make tl ignificantly 
en ier to meet the 4-log removal cnteria than the use of chlornmme and a "total" 
c:hlorine residual . 

From the transfer pump station, the treated water v. ill be pumped into o ground 
storage tank T Dl P require~ n minimum of 25% of the mox1mum day water 
demand now Based on n max day d\; 1gn capacit}' of 0.60 MGD, thi would 
require n mmunum tank volume of 0 15 MG. on idering the needed tire now 
for a 2-hour ustnined fire mere.\ e the volume requirement by approximately 
1?0,000 gallon . rhis >ield a net: s :try u eful volume of 270,000 gallon . The 
tank should have a minimum overall c pacity of 300,000 gallons to account for 
the last couple feet ofwnter in the tonk ncces ary for proper pumping opcrutions. 
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fmished wmcr would be pumped from the proposed ground storage tnnk by o new 
h1gh serv1ce pump station. 'J o handle a peak now of I 2 MGD (833 gpm}, it 
would be recommended that two (2} 350-gpm and one (I) 750-gpm high service 
pumps be in~talled llte two mallcr pump!> will erve the doily need of the 
Strvice area white the I rgc t pump would be used during pLriod of extreme 
demand, provide water to hydrant throughout the system, and u~ed a on in tulled 
backup pump. llte pumps would be operated with variable frequency driv~s 
(VI D's) nllowmg the speed of the pumps to be adjusted to handle varying now . 
llte minimum output from a single pump would be as low as 175 gpm. 
Additionally, an cxistinp. hydropneumatic tank at one of the individual well site~ 
would be relocated to the propo ed ccntrnlizcd WTP A new fini hed \\atcr main 
would be required to connect the propo ed h1gh serv1ce pump station to the 
exi ting distnbution ystem. llte point of conncctton would be thee i ling 12-
inch water main along Paradi e Pointe Way near Pampas Drive. A proce s now 
diagram for this process is detailed below 

This type of treatment primarily a duresses the removal of hydrogen sui fide, This 
process doesn't specifically r\:move other impurities such ns iron color, nnd 
orgamcs There is potential to oxi<.lize the iron and orgamcs, but Uti '' ould need 
to be determined as pan of the de ign proce s based upon specific water quality 
data. Color ''ill not be r\:movcd through this process, thus the fin• hed water 
quality would be less than optimum. fni option is estimated to hove a pr po ed 
capital constructiOn co ... t of opproximotel) $2,000,000 nnd increa e the 
opcmtionnl co t by oprroximotely 17 per I ,000 gallons, bnsed on the ystcm 
average now of245,000 gallon per d.y WiUt 1.140 connections, this cap•tnl cost 
break down to I, 755 per connect Jon and appro 1mately $22 per month. A 
breakdown of the co~l i:. identified in Append•x B. 
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unit would be gravit)' fed 1111 )'!Item could produce a water quality comparable 
to the water produced by Pasco County. All impurities in the raw water could be 
removed through the intemction of the raw water with the resin used in the ion 
exchange process as described below 

llte raw water would be directly piped into the MlLX treatment process Raw 
water would initially enter the contactor ves el and now by gravity to the 
polishing vessel. Resin would be regenerated through the regeneration equipment 
and returned back into the contuctor vessel following the regeneration step. This 
process would till require the pc.riod1c addition of fresh resin to replenish that 
which is lost through the treatment prOC<!:>S. Not all resin is recaptured and 
cleaned Spent resin or rcsm that breaks through the process "'ill need to be 
replemshed by clean virgin resin. 

Ba ·cd on the information prov1ded b} Orica Watercare, the manufacturer of the 
Mil X system, this proces w1ll be able to remove all impurities of concern, 
hydrogen sulfide, iron, color, and organics. Ba. ed on past experience with MlcX, 
this system is capable of removmg up to 99°/o of the hydrogen sulfide. However, 
do to the organic in the raw water a careful balance must be establi hed to 
optimize the resin regeneration rate lligher regeneration rates re:,ult in lower 
removal percentages of hydrogen ulfide, and lower regeneration rates result in 
higher hydrogen sulfide removal and lower organic removal. Color can be 
1cduced by an estimated averaP:e of 70%. while iron ma)' be reduced by an 
estimated average 21° o. llte combined raw water will improve finished water 
concentrations b)' optim11ing the u e of the wells that produce superior water 
quality with water produced from mfenor wells. This will result in reduced 
treatment cost. 

rom the MII X unit, the proce~sed water will now by gravity to a ground storage 
tank As described in the prev1ous sect1on, a 0.3 million gallon ground storage 
tanlo.. would be constn1cted at the centralized facility. This treatment methodology 
will support a return to the standard method of disinfection u ing chlorine 
(sodium hypochlorite}. fhe treated water wou ld be dosed with chlorine prior to 
entering the ground storage tank The tank will provide the required detention 
time prior to delivery of the finished water to the nearest connection to the 
system. 

Finished water would be drown out of the tank through a new high service pump 
station The configurntion would be identical to the one described in the aeration 
ection usine two (2) 350 gpm pumps and one (I) 750-gpm pump Woter would 

be distributed to the syst m through a new fini hed water main that would 
connect to the ex1sting 12-inch water main along Parodi c Pointe Way. One of the 
hydropneumotic tanks may be relocated from a well to the central treatment 
facility 
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The ton exchange process has a waste stream associated with the regeneration 
equipment. however, this water ts not considered aggressive and should not fall 
under Pn co County's industrtal pretreatment program Therefore, the waste 
stream generated from the water treatment process would be discharged into tlle 
onsite lifi tation . 

1 
'Jhe esttmated capatal co~t a ociatcd wath thts optaon as $3 9 Million, and ancludes 
a 2 0 MGD Mil X treatment sy tern, ground storage tonk, high service pumping, 
chtmtcal fnctlttae't, electncnl equipment, in trumentatton, and ate piping. The 
operutaonal cost for a ccnttnli7ed MIE.X W1 P as antacipated to be similar to the 
individual, $0 13 1,000 gullons, whach hould increase appro. tmately $32 based 
on the current av rage nows of 45,000 gallon . Based on the number of home 
\\ithin the communit), this requan. o capital inve tment of an e timated $3,420 
per connectaon. lllls anticipated capital cost ts antictpated to tnCrt;clSe eac;h 
homeowner' s monthly bills by 13. 

Membrane 'J reatmeot 
imilar to the previous two processes de cribcd above, the row water would be 

piped to a central treatment facility through a common raw water main Prior to 
entering the membr.me process, the raw water should be passed through canister 
filters r hest filtc~ n:. move I rger particle from the raw water, preventing 
damage to the octuJI membrane . 1 wo (2) canister filters would be specified to 
pro ide S)stcm redundancy. llighcr pre sure ore needed to properly operate the 
mcmbmn~.: process to pa the water through the membrane eflectively 
rollowing the c. ni~ter filters, in line roo rer pumps would be in tailed to produce 
the required prcs'iun: applied to the membrane . The operating range of pre~ sure 
YtOuld be estnblbhcd during pilot te ting. 
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T"'o skid-mounted membrane treatment units would be recommended, each with 
a capacily of 1.0 MGD to handle what would be the sy tern' peak demand 
condnion, nil wells pumpmg to produce 1.228 gpm . The membmnes would be 
configured in a spectfic arm). which \\Ould be established through the pilot stud)' 
to dctcnnine how man)' membrane ore rcqutrcd in the first and second tage . 
Membrnne treatment will be uble to remove all impurilte xcept for h)drogen 
ulfidc J or this treatment mcthodolog), aeration \ ould till be required to 

remove hydrogen sulfide from the row water 

The pem1eate (tn::ated water) would now lrom the membrane skid to packed 
towers. Water would be pumped to the top of the p eked tower , identical to the 
procc s descnbetl in the Acrution cction above. 1 he water would still require pi I 
ndju tmem pnor to and follo,\ing rntion. l·inished water would collect in a 
transfer pump station and pumped to a ground storage tank Addttionally, odor 
control would be reqUired to treat odorou air expelled from the packed towers, 
such ns bto-ltlters or chemtc.al crubbcrs odtum hypochlonte would be do ed at 
the pump station to .tchteve the minimum detention tirne 

Wuter would be ston:d in a 0.3 MGD ~round storuge tank und delivered to the 
dtstributton sy:.tc::m through a ntv htgh ervicc pump station TI1e high ervicc 
purnp station would constst of three (3) high ervicc pumps 1 wo (2) 350-gpm 
pumps would operate in an ahem uing cycle and one ( l) 750-gpm pump would 
provide adequate now to fire h)'tkanh located throughout the di tribution ystem 

'J11c maJor drawback to membrane treatment ts the volume of and cost to dispose 
of the conccntrute. Concentrate i the waste stream produced during the 
membrane treatment proce:.s I ypicall> this volume of water t 15° o of the total 
processed \\ oter. At an avenu.~e demand of 245,000 gpd, tJ1e overage conccntrutc 
produced is estimated to be approximately 40,000 gpd or 25 gpm The 
concentrate po sibly could be di charged into the on ite mn. ter lifl lotion 
llowever, the propo ed constituent of the concentrate stream would need to be 
compared to Pasco County' tndu trial pretreatment program to en ure 
compltanc:~ If the conc.entnllc tre1m ts out of compliance \\ith the county's 
limtts, the Uttltty could opt to pay n urcharge for dispo nl or &ltcmatively 
construct a deep injection well . For the purposes of thi analysts, it is a sumed 
that the conct:.ntmte c:ould be dispo ed of in the on ite tin tatton 
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I he estimated capital cost for membrane treatment is $5.5 Million lhts price 
includes membranes, vessels, cani ter filter:,, mstrumcntation, control panels and 
n sociated electrical cqutpment, ~ torofe, pumpmg., chemical facilitic , site pipmg. 
and cmergenC) gencrntor. B cd on the number of homes wilhm the community, 
the e timated co t per hou ehold i over $4,825, and v.ould incrcn e each 
homeowner's btll b) approximately 60 per month . 

lnt r onne l 
fhe optton of interconnectmg wtth Pasco County would require connection to the 
County's existing 16-inch water matn along County Road 52 We obtained a copy of the 
County' GJ<; map for thts area and con finned the e tstence of a 16-inch potable water 
mntn alon the south side of County Ro d 52. 1l1e opernting pressure of the Count}'s 
system is known precisely in this vicinity; however, there ts un existing 12-inch water 
mam stub out ncar the intersection of Parodi e Pomte Wn) and County Ro d 52. A 12-
inch potnble water main connected to the County's 16-tnch water mam should be capable 
or suppl}mg the Summertree community t peak demand conditions for the pre ent and 
fi.ttut e needs. 

Water quality sample:. were collected from the County's dislribution sy tern in the 
Colon) lake:. ubdivtsion to compare the fini hcd wnter qualities of ~wnmertree to 
Pasco Count} 's water. Colony Lake:. is the neighborhood located directly to the en t of 
<,ummertn:e lhis ubdtvision is pre umed to be upplied b) the 16-mch potable water 
matn mentioned above; therefore the water qualit> ob erved from the sample collected 
in Colony I ake c;hould retle"t the water qu. I tty ummertrec hould expect the ( ounty to 
deliver through an mtcrconnect. A comparison of U1e wuter quality ample for 
Summertree and Pasco County at Colony Lake are detntled below. 



SUMMERTREE WATER SYSTEM ANALYSIS 4/2014 

Parameter (units) MCL Summertree Pasco County 
Aluminum ll1j/l 0.2 0.061 0.061 
Iron mg/l 0.3 0.305 0.038 
Zmc mg/l 5 0.011 0 .019 
Copper mg/l 1 0.007 0.0049 
Manganese mg/l 0.05 0.006 0.00095 - -

Silver mg/L 01 0.00006 0.005 
Chloride mg/l 250 15 39 -Fluoride mg/l 0 .4 0.084 0.16 
Sulfate mg/L 250 4.8 100 

Color 
Color Units 15 23.2 12.45 
Odor T.O.N. 3 1.000 1 
TDS 

-
mg/l 500 243 350 

Sulf1de - mg/L N/A 0.006 -
pH - pH Unit 6.5·8.5 7.54 8.1 -
MBAS mg/l 0,5 0.038 0 .038 

I he w tcr quality parameters detailed in the table above are the averages of the water 
quality ample taken from Summertree nnd olony I akes As detatled in the table, a 
maJOrit) of the parameter arc comparable in nature The bigge. t differences ob erved are 
•ron, chloride sull'ate, color, and fD . Ba. ed on the average concentrations d tn•led 
ubove for ~ummcrtree, 1ron and color exceed the MC t , however, if treatment 
improvemenb nrc performed, the e par meter should be below the MCL. If the 
interconnect 1 e tnhh hed, the rc idents could anticipate an mcrease in chloride, sulfate, 
and TDS c.onccntrnllon!. TI1cse parumc.tcrs ore les than the MCL but exceed the current 
concenlrut•on value., produced by the <;ummertree Water y tem 

I he proposed 12-inch water main would be connected to ummertree's e isting 
di. tribution networ~ m the vitmlt} of the entrance to ummertree. lbis w11l require 
construCtiOn of npproxunately I ,500 linetlr feet (ll ) of 12-inch water main between 
County Road 52 and the neare t pomt of connection to an exi ling 12-inch water mom 

Paradise Pointe Way is the main roadway in and out of the community This road right­
of-wa} is h~.:avtl) lnndscapt.:d and cont<1ins numerous . hrubs and large oak tree 
ProtectiOn of e •~ting vegetation and restoration o t the nght-of-way will be e:, entml. l11e 
right-of-way contains th .. er connict further south · Pnrad1 e Pointe Way appro che 
Golf Round Dnv~:. 1 o minimi1.c imp<~ct to the commumty and nght-of-woy a thct1c . 
dm::Ct1onnl drillinR would be utili1ed. lhi , .. ou ld reduce restoration co ts and thu be 
more c.ost eftect•vc tompared to standard op n cut construcuon methods. This method 
w1ll still rcqum;. entf) nnd rece1ving pit , h:mpomnl) d1 turbm the e i ting right-of-way 
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condition at these locutions Standard pipe in tallmion using open trench cutting may be 
fea iblc within the communtty tn ccrt in Joe tions, but this construction method ' ill 
generate more restoration costs 

This option will also requarc the dccommi ioning of the four (4) production wells and 
each of their n sociatcd wotcr treatment lacilitie nc wells cannot be lefi inactive, thus 
each one mu t be closed out in confonnance .... ith the rules and regulation of the 

outhwe ·t Florida Water Management Da trict . T11e exi ling wellheads will need to be 
removed and the well will need to ~ b ndoned and c ppcd. Additionally, there is 
liability leaving inactive and abandoned equipment at non-opcrntional site • therefore it 
would be nece . ary to demoli h all exi ting equipment and components '' ithin each of 
the WfP sites. Thi .... ill require notification and p rmitting through fDEP 

rhe nntacapated coste; for thas option are e. timated to be $2.6 Mtlhon. ln order to connect 
to the ount)' 'c; system, am pact fees will he required to purchase adequate capacity to 
serve the communaty at buald out conditions Impact fee · are ba ed on equavolent 
residentaal unats (f RU 's} At buill out there wall be oppro,.tmatel)' 1,300 re idcntml 
home nnd a fc,, mall commcn:tal connedion The tmpac.t fee co t for thi option wus 
provided by Pa co ounty, whtch 1s 1,561 .00 per I R TI1ere is potential that the e fee 
could change depending upon final detennination from the County. It should ol o be 
noted that the mtter set fee ol 616.80 in thi letter ..., o ba. ed on an 8-inch connection. 
The minimum connection ~ilt:. for this sy. tem would be 12-inch stze in order to provtde 
ndequote fire no, • so this mct~:.r set fee will need to be established through negotiations 
with the County. A detailed breakdown of the nt1cipated project cosb are detuiled in 
Appendix B. 

7.0 System Flushing 

ll1e Utility understands that routine flu htn within the distribution sy ·tem i o concern 
for the res a dents of l:)ummertn:c. Resident hove tndtcatcd that many homeowners within 
the communtty hov\! seen thear homes impacted by ground substdence re ulting in the 
injection of grout to stnhili1e hou e foundation nt considerable co t Residents worry 
thot additional groundwater withdra' al as ociuted with the flu hing program may have 
contributed to the observed groundwater ub idence or moy have a future impact. 
TI1ereforc, to the extent that flu hing activity can be reduced, this concern can be 
addressed 

Flu ·hing the d1strihutton s}-.lt:.m is o common proctace for man} water utilities, ahhough 
improving the finished woter quolit} hould ignificnntly reduce the volume of flu hing 
required for <;ummertree A\ prcviou:.ly di cu ed the Uttltty has hod dtfficulty 
maintaining optimum chlonne residual in remote ections of the distribution )' tern. 
Ba ed on the previous method of operating the w ter sy tern, it i a umed thot biom 
wa developed 10 the distribution y tcm. TI1i c uld have been cau ed through the 

I I 
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oxidation of hydrogen sulfide in the distribution system. When this occurs, lhe oxidi1ed 
material beg1ns to fonn 8 biom in the pipelines. Jne btomas typ1cnlly form in lhe 
remote sect1ons of the distribution system, where the u e of water is lower and turnover 
of the volume within the pipeline doe n't occur on a frequent bac;i . 

A mentioned, the improved \ oter qunlit)' hould n::duce lhe need to routinely flu h the 
distribution system. llowevcr, prior to iln) propo ed imprmement, the di tribution 
system hould be thorough!) cleaned, e1ther through 8 heavil> ehlonnated full bore 
umdirecuonal flush or ice pigging. A part of the de~1gn effort, either treatment 
improvements or cono;truction of the interconnect n d1 tribution c;ystem clc:aning protocol 
should be e tabli hed. 1l1is protocol \\Ould mclude s mpling sect10n of the dic;tribution 
network to quantify nitnlle, nitrite, and dis. olved oxygen, before and ofier the cleaning 
activity, to ensure the biomass has been eliminated from the pipelines 

It should be noted that flushing ulumatcly cannot be eliminated. It will continue to occur 
in order to insure that adequate d1sinfect1on hn taken ploce. llowever, if the utiht) 
modifies the exic;tinf treutment )Sh!m, this would nllow n switch in disinfection 
methodology. TI1e utiht)' currl;nll> utili:tes chlorommes becau e of the presence of 
hydrogen sulfide in the rn\ woter nod to reduce the fomtatlon of DBP's. improving 
treatment, b)' rcmm ing hydrogen ullide rom the rnw wuter, will allow the Utilit) to 
convert back to "free· chlorine, sodium hypochlorite Disinfecting by sodium 
hypochlonte and thorough!) clcu.ning the distnbution sy tern should theoreticall) 
eliminate the need to nush on o consistent basis. 

If the interconnect is constn1cted onnunl flushing of lhe di tribution S) tern will be 
reqUired The Count) alo;o di infects using chlorammes. This method of dismfection 
require a "free" chlorine flush of the y ·tern on a periodic b is A mentioned, lhis 
typ1cally occurs annually. hO\\Cver, the frequency of the "free'' chlonne flu h hould be 
increosed to b1-nnnuoll) or qunrtcrl)' if \ nrrnnted aficr nnnl~i of pcnodic sampling 
within the distribution system to monitor the development of b10rnns . 

8.0 Recommendations 

·n,e Summertrec Wuter ystem has rece1ved customer complaints regardmg water 
qu::~lity, spceilicnlly, the odors generated from the e ce s h)drogen sulfide in the raw 
wnter. color, taste and iron deposits. l11i evaluation r\.vie\\ed three options to provide 
1mproved water quality, advanced treatment located at the ind1vidual well sites, advanced 
trentml;nt at a centrnli1ed wuter treatment f::~c1liry, and an int rconncct with Pasco Count)' 
wherein nil of the \Hller would be supplied through a master mtter. Based on our 
evaluation of the cupnnl co t, feasib1hty, opcrnt1onal co t, and fini hed water quality 
parameters, we recomm nd that Utilities Inc of r lorid.l pursue n polOble water 
interconnect with Pa co County, including n thorough cleaning of the distribution sy"tem. 
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The cost to construct the interconnect is anticipated to be 2,575,24 1, which include the 
payment of Pa co County impact fees a e tabli hed from the letter recetved from Pa co 
County on February 24.20 14. The e-timnted impact fees arc $1,779,540, baed on 1,140 
connection , and account for a majonty of the cost detailed above. Ine impact fee 
typ1call} are prepa1d by the Uttlit)' and are paid back over ltme b)' the cu tomers through 
the rate structun .. establtshed b) the P C The direct c.apttal co t to con truct the 
mtcrconnect with Pasco County IS est1mnted to increase the cu tomer's monthly water 
bills by at lenst 24.76 

TI1e interconnect would provide improved water quolit} with re pect to iron and 
hydrogen sullide, howcvc:.r, the re-:.1dent cnn t pect u1crc d concentrnttons of chlonde, 
sulfate, and I D. n1ese constituent are less than the MCI , and the mcreased 
concentrations are not anticipated to be detrimental to the rc tdent~ lhe e improvement 
~ill till require the Utiht} to flush the distribution network on a ~nodic basis in order to 
be comphnnt with OfP rules regarding di mfectlon and system maintennnc.e. As 
previously discussed the County di inf~.:ct by the addttaon of ch lornmine Di infecting 
b) chlorammes rcqu1rcs • fn:e' chlorine bums of the distribution sy tern on a periodic 
basts. TI1is is typicall} performed nnnuall} and would be coordmated with Pasco County. 
l lowcver, if deemed neccs ury more frequent "free" chlonne bum may be requtred If 
the dtstribution sy tern is thoroughly cleaned to remove any organics or btomass from the 
system, it IS anticipated thnt the l tilit) would onl) be reqUired to perfonn the annual 
"free" chlorine bum in conjunction with the County's schedule. 
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: .ttem Description 

General 
Mobihzation , 

Treatment· 
Piping lmPro·vements 
Well#lMIEX 
Well#2 MiEX 
Well #13 MIEX 
Well il17 MIEX 
Waste Disposal (Gravity Sewer) 
Chemical Feed Modifications 

·Site Work 

• Electrical 

Electrical & lnstrumentatiori 

SUMMERTREE WATER SYSTEM ,. 
INDIVIDUAL WATER TREATMENT PlANT· MIEX 

QuantitY Unit . Un~ Cost 

i. LS $323,000.00 

4 EA '$8,500.00 . 
i EA . $600,000.00 
1 EA $800,000.00 
1 EA . $800,000.00 
1 EA $8oo;ooo.oo 
.4 EA . $5,500.00 
4 EA $3,500.00 
4 EA $5,000.00 

·4· EA $35,000.00 

Total 
·eontingency il5%) . 

ProJect Total 
. Cost/Month 

:I 

. Total Cost 

$323,000.00 

. $34,000.00 
$600,000.00 
$800,000.00 
$800,oo0.00 
$800,000.00 
. $22,000.00 . 
$14,000.00 
$20,000.00 

$l40,000.00 . 

$3,553,000.00 
$532,950.00 

. $4,085,950.00 
$44.80 



• -1·. a 

SUMMERTREE WATER SYSTEM 
CENTRAU2ED WATER TREATMENT PlANT- PACKED TOWER AERATORS • 

ttem oeseftPtion Quantity Unit . UOitC:Ost TotaiCos't 

General· 

Mobilization 1 IS . $m,9B7.50 $157,987..50 Site Work. .1 IS $10,000.00 • '$10,000.00 

Well Piping 
8-lnch Raw Woiter Main . 7~275 LF $45.00 $327,375.00 
12-inch Raw Water Maln 400 LF $75.00 $30,000.00 

Treatment 
Packed ToWers 2 EA :$150,000.00 S300;ocxi.oo 
Odor control 1 EA $175,000.00 ·Sn5,ooo.oo 
Transfer Pumps 2 ·EA $15,oo0.00 $30,000.00 
.Ground StOrage '.1 'EA $300,000.00 $300,000.00 
High Service Pumps 3 EA $12,500.00 $37,500.00 
Site Piplng :1 IS $50,000.00 $50,000.00 
Chemical Feed F.8CIIities . 1 •LS . $20,000.00 $20,000.00 
Concrete 1 .1.5 . $25,000.00 . $25,000.00 

. e1ecti1ca1 
Electrical & rRs1:niment3tion 1 ·LS $150,0oo.oo . $150,000.00 
Standby PoWer (GeneratOr) 1 EA $125,000.00 $125,000.00 

Total si. 737,862.so 
Contingency (15") $260,679.38 

ProJect Total $1,998,542.00 
Cost/Month $21.91 



ttem DeScription 

. General 
- · Mobilization 
:snewortc 

Well Piping 
I 8-lnch Raw wat·er Main. 
12-lnch Raw Water Matn · 

Treatment 
MIEX 
Ground sioiage 
High Seivlce Pumps 

. Site PiPing 
i:he.mical Feed Facilities 
Concrete 

Electrical 
~lectrkal & rnStruriientation 
5tandbV Power( Generator) 

SUMMERTREE.WATER SYSTEM 
CENTRAUZED WATER TREATMENT PlANT 7 MIEX 

Quantity" _ :Unit 

1 IS 
1 IS 

r7;275 · LF 
.400 U' 

1 EA 
1 EA 
3 EA 
1 ·LS 
1 LS 
1 ;LS 

1 'LS 
'1 EA 

. :unit Cost 

. $305,337 .Sa 
$10,000.00 

•$45.00 
.$75.00 

$2,000,000.00 
. $300,000.00 
. $12,500.00 
$50,000.00 
$8,500.00 . 

$15,000.00 

. $150,000.00 
$125,000.00 

Total 
Contingency (15%) 

Project Total 
Cost/Month 

il 

Total Cost 

$305,337 .so 
$10,000.00 

$327,375.00 
$30,000.00 

$2,000,000.00 
$300,000.00 
$37,500.00 
$50,000.00 
$8,500.00 
$15,000.00 

$150,000.00 
$125,000.00 

'$3,358,712.50 
$503,806.88 

$3,862,520.00 
$42.35 



...... 

· Item OesCriptio'n 

Gei~<iral 
Mobilization · 
5Iteworic 

·Well Piping 
· 8-lnch Raw Water Main • 
12-inch Raw Water Main 

Treatment 
Membrane Treatnient 
Packed Towers 
Odor Contioi · 
Transfer Pumps 
Ground Storage 
High 5enilce Pumps 
Site Piping . 
Chemical Ftied Fadlities 
Concrete 

Electrical 
Electrical & lnstrumentailon , 
Standby Power (Generator) 

suMMERTREE wAnil svmWi 
CENTRAUZED WATER TREATMENT PlANT. MEMBRANE> 

> • 

Quantity . Unit unltCoit 

i is S2i6,243.75 
1 LS $10,000.00 

7,275 LF •$45.00 
400 lF $75.00. 

1 LS si,75o,ooo.OO 
2 EA $150,000.00 
1 EA $175,000.00 
2 EA > $15,000.00 
1' EA $300,000.00 
3 EA . $12,500.00 
1 LS . $65,000.00 
1 LS $30,000.00 
1 ·LS . ,$45,000.00 

1 LS ~250,000.00 
1. EA $175,000.00 

Total 
· Contingency (15%) 

Project Total 
Cost/Month 

·Total Cost 

$226,243,75 . 
. $10,000.00 

$327,375.00 
$30,000.00 

. $2,750,000.00 
$300,000.00 
$175,000.00 

- $30,000.00 
.$300,000.00 
. $37,500.00 

$65,000.00 
$30,000.00 
$45,000.00 

'$250,000.00 
$175,000.00 

$4,75i,i18.75 
$712,66:7.81 

$5,463,787.00 
$59.91 



.. ~ .... 

Item DeSCription 

Gene,.( · 
.Mobilization ' 

. ' 
_ImpaCt Fees & Bulk Rates 

Residential Impact Fee 

Piping 
.12' Potable Water Maln 
16" x 12" Tapping Sleeve & Valve 
Interconnect Assembly 
Connection to Exiting 12• Water Mairi 
Restoration & Tree PrOtectlorl 

Stte Abarldonment 
Wells 
Demolition of Equipmeni £. Buildhigs · 
ReStor~tion 

SUMMERTREE WATER sYSnM 
INTERCONNECT WrrH PASCO COUNTY 

QuantitY Unit 

1 ts. 

1,140 :EA 

1,500 LF 
1 EA 
1 EA 
1 EA 
1 lS 

4 EA 
3 EA 
1 -LS 

Unit CoSt 

$4i,soo.o6 

$i,561.00 

$ss.oo 
$16,500.00 
$12,000.00 

· Si2,ooo.oo 
$50,000.00 

. $15,000.00 
$30,o0o.OO 
$50,000.00 

total 
• Contingency (15%) 

ProJect Total 
· Cost/Month 

Totai Cost 

· $4i,BOO.OO 

S1,n9,54o.oo 

$127,500.00 
$16,500.00 
. $12,000.00 
$12,000.00 
$50,000.00 

$60,000.00 
' :$90,000.00 
'$50,000.00 

$2,239,340.00 
$335,901.00 

'$2,575,241.00 
-$28.24 




