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Executive Summary

The Integrated Water Resources Master Plan (IWRMP) originated from the Consent Order the
City of St. Petersburg (City) executed with the Florida Department of Environmental Protection
(FDEP) on July 26, 2017. The Consent Order was entered to mandate infrastructure
improvements to mitigate unauthorized sanitary discharges. During 2015 and 2016, the City
experienced tropical weather that overwhelmed the wastewater collection system and the water
reclamation facilities (WRFs). Since the unauthorized discharges were attributed to a
combination of infrastructure challenges with the stormwater management and wastewater
collection/treatment systems, an integrated planning approach was warranted to develop the
appropriate long-term remedies to prevent similar discharges in the future.

The IWRMP extends beyond developing a plan that complies with the requirements of the
Consent Order. In addition, the City desires to coordinate the IWRMP investments with multiple
long-term City initiatives related to sustainability and resiliency. The City continues to advance
initiatives targeted to improve the longevity, reliability, and management of the utility and its
assets. Therefore, the IWRMP addresses long-term coordination with the following City
initiatives.

Planning Considerations

The IWRMP was developed by considering many ongoing local and regional infrastructure and
strategic planning activities, including but not limited to the following efforts:

FDEP Consent Order and Amended Consent Order

Wet Weather Overflow Mitigation Program

Kriseman Infrastructure Plan

Water Resources Asset Management Program

American Public Works Association Program

L.A. Consulting Management Review Study

Tampa Bay Water (TBW) Regional Water Supply

Pinellas County Wastewater/Stormwater Technical Working Group
Stormwater Management Master Plan

Shore Acres Flood Mitigation Study

Integrated Sustainability Action Plan

Biosolids Management Program

STAR Community Rating System

City’s Sustainability Ordinance No. 359-H

Envision and Leadership in Energy and Environmental Design Criteria
Tampa Bay Climate Science Advisory Panel

Tampa Bay Regional Resiliency Coalition

Tampa Bay Nitrogen Management Consortium

City’s Complete Streets Program

Local and State Transportation Improvement Programs

City’s Comprehensive Plan

City’s Vision 2050 Plan

Jacobs final Facility Plans (potable water, collection system, WRF, reclaimed water)
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The IWRMP will accomplish the following objectives.

e Prepare an Integrated Plan: Comply with Consent Order requirement to develop an
integrated master plan that includes consolidated measures to address wastewater and
stormwater needs in accordance with the U.S. Environmental Protection Agency’s (EPA’s)
Integrated Planning Guidance Document issued in 2012.

e Address Aqing Assets: Develop a comprehensive approach for addressing aging assets
throughout all water resource classes including potable water, wastewater collection,
wastewater treatment, reclaimed water, and stormwater management systems. Determine if
it is the City’s best interest to update existing infrastructure or pursue alternative
approaches.

o Develop Prioritization Methodology: Create a methodology to prioritize where capital
investments offer the best value for the City while keeping rates affordable for residents.
Apply the methodology when the Water Resources and Stormwater Departments are
developing draft annual Capital Improvement Plan (CIP) budgets for the City Council’s
consideration.

e Incorporate Sustainability and Resiliency: Incorporate sustainability and resiliency
planning and design into the short-, mid-, and long-term CIP specifically for sea level rise
(SLR), increased frequency and intensity of storm events, clean energy utilization, and water
conservation.

o Create Regulatory Compliance Strategies: Proactively develop strategies for reliable
compliance with existing and proposed future regulatory requirements including but not
limited to surface water quality, reclaimed water quality, operational redundancy, potable
water flushing, and conservation of regional water resources.

Cost Estimates

The cost estimates presented herein are planning level costs considered to be Class 5
estimates in the Association of the Advancement of Cost Engineering International (AACEI)
classification system 18R-97 and as designated in American Society for Testing and Materials E
2516-06. Based on AACEI guidelines, these estimates are considered accurate to within minus
30 percent and plus 50 percent of the actual cost and should therefore only be used to compare
multiple solutions. Planning level costs are used to eliminate solutions that are too costly to
achieve and determine one or two solutions that should be analyzed in more detail. In addition,
estimates will be prepared based on best available data and judgments at the time they are
developed. More detailed estimates will be prepared as projects move to detailed planning or
preliminary design stages.

Prioritization Approach

This IWRMP provides the City with a structured approach for addressing water resources
capital needs in the most cost-effective manner through integrated scenario planning and
prioritization. Each scenario was prioritized and ranked based on a sound, transparent,
consistent, and informed capital planning process using EPA’s Integrated Planning Framework.
This process will help the City make investment decisions that have the greatest return on
investment, build credibility, manage change, reduce risk, avoid redundant activities (or planning
gaps), and establish a foundation for future planning.

The scenarios developed under the IWRMP were prioritized and sorted by the benefit-cost ratio
that each scenario delivers to the City. Scenarios with the greatest benefit-cost ratio would likely
be scheduled for implementation earlier in the IWRMP, while those with lower benefit-cost ratio
may be scheduled for later implementation or not implemented. To perform the scenario
prioritization, a multi-attribute utility analysis (MUA), also known as decision analysis was
conducted.
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Scenarios Considered

Jacobs evaluated 33 scenarios for the City’s water resources infrastructure. The types of
scenarios are noted in Table ES-0-1. Details regarding each scenario including its purpose,
merits, demerits, description, and estimated cost are provided in Table ES-0-2 through
Table ES-0-8.

Table ES-0-1. IWNRMP Scenario Evaluations
Number of IWRMP

(S;:teena:o Scenarios Report Type of Scenarios Considered
gory Considered Section
Continue using Cosme Water Treatment Plant
Potable Water 6 4 (WTP); new technology at Cosme; new
System WTP(s) located within the City limits of varying
technologies and locations
Store peak flows within the collection system
Wastewater 5 5 or at new tanks at the WRFs; express sewers
Collection connecting WREFs, offload flow from system;
smart sewer technology
Flows needed for 2040 demands; nutrient
Wastewater .
8 6 removal technologies; peak flow management
Treatment ,
options
. New retail customers; potential large
Reclaimed - ; .
Water 6 7 wholesale customer., mterconnec.t with Pinellas
PN County; storage options for reclaimed water;
Distribution
treatment wetland park
Stormwater Drainage improvements for Basin C;
5 8 stormwater management at WRFs, flood
Management : . .y
protection wall, policy revisions.
Natural 1 9 Floating wetland islands (FWIs) for improved
Resources surface water quality
Sustainable > 8 10 Photovoltaic systems at treatment facilities,
Options ’ resiliency policy changes

The scenarios were selected for evaluation by the Public Works Leadership Team, Jacobs’
subject-matter experts, Jacob’ Global Technology Leaders, and peers of the team working to
develop the IWRMP. The scenarios were intended to be comprehensive and address most
“‘what if” situations. Operations , Maintenance, and Engineering staff were not involved with the
scenarios selected for evaluation by Jacobs. This approach was taken to avoid inherent bias
asset owners are likely to have toward their preferred technology, site locations, and capital
cost. After the engineering evaluations were completed for the scenarios, Jacobs held multiple
workshops with City staff to discuss and further vet the scenario concepts.



‘Ajfenb Jajem
924nos Buihien ajpuey ueo jey) ABojouyos) s|qeljey e
dinbe A1 ‘(syueuiwejuoo Buibiswa ssaippe) (sO4d)
‘jusudinbs Algjjloue spunodwoo pajeunoniuad pue (s synpoud
_\,_;Nm.w pue ssueiquiaw ssnoy o} Buipjing mau sauinbal ‘ssealoul [Im P aien __M:ww_.ma _”_Vﬂm w_nmo_ﬂmwm_%&wm__w_ ,MwOUn_m_v
O} NOLLS .uwnoo ‘d1/M BWS0D | s)S00 9joAo-a17 ‘(sJa)l} ‘siojejeooe '6'9) paysijowap ag 0} aAeY ||IM sjeoiwayd Bundrusip m::oov_._m 20npal ued ‘sqgd
uonejuswa|dw oy} Je ssueiquiaw sassa004d BuisIX3 {41 M duelquiaw Yim Yels Joj aAInd Buiuiea e wc_o:_om._ w.:£ A.OOn_v. U0GJED 21UBBIO PaAOSSIP Ayenb Jajem
N Uim soejdal ‘suonIpuod yBnoip woiy Aoualjisas aroidwi Jou seop uondQ e 1009 “*B'a s10sIN921d 4gQ JO [EAOWa JUS||89XT panoiduwiy
NOZL$ OF NSS$ mﬂ__wﬁmmmmwww orem qus0iad gg Aq SAL pue ueoiad 0 01 Gg Aq |+ Addtouoa)
1509 ABojouyoa ] _M:wz:mwcow pawiejoal YIm puajq ‘Jemas Ajunod ybnoiogsiiH ‘uoijos(ul [jom Ayuiesije qusoiad 06 Ag ssaupley [ejo} ssonpal 4N e q (aN)
:o_ww_EEoomv deap “69) ajesuaouod sueiquiaw Joj juiod abieyosip e saiinbay e (dLM pbw uones|oUBU
pinom “d LM Wod 09 Bujuiejurew snsian) pbw Of 0} 41\ S1esap pjnoD e UiM BUIUSYOS ABojouyos |
aAljeusaye syl awl} [9ABI) 0} NP SJawolsnd A)D 104 BNUIIUOD sanss| abe Jsjep) e ‘Aijenb Jsyem ul JuswaAoidwi edublS o | awi soejdey opesbdn | ¢-d
‘Apadoud piaiyjiom
9IN28S puUE ulejulew o} palinbal sabuoj ou A)) e
‘eld jeuoibal e | -juswieal) pue Alddns Jsjem 1oy AL uodn juerjal Ajgle|dwod st AjD e -aInjonIseLul
se mdl Aq pesn aq *suoIyIPUod JyBNoIp Woiy Aoualjisas aroidwi Jou seop uondQ e Ajan Jayjo anoidwi 0 pasn aq UeD spasdold ajes e
pIN0d 41 M\ dWS0D
VN syl JeleM Aeg ‘alaymasi|e swubisseal ‘Alddns ey annoadsiad
edwe| yim sey Ao asnbai 10 swso) e ujewal pjnom yejs A Ji ulepsoun “Apadoid 10} syuswanoidwi sey ue|d A)joeq pEL - PIBIBA z&:m 1o1em 5 dlM
au >ocmv.:®a®22.:_ paumo AJID JuaLnd pue 4| M Swso) JO [0Juod saysinbuljas A0 e S19p|3 - J8jem MG Jed} Jou seop Ajuno) sejieuld o | woumeuaq | LM [euoiBey c%:“MM
8y} sezjubooau "d1M woly ‘dlM |euoibal 10} MEL m::::.oo
oueuads SIyL awl} [9ABI) 0} NP SJawolsnd A)D 104 BNUIIUOD sanss| abe Jsjep) e aWs0) Y} Jeau uonn|os [euoibal e salisep Mgl ® apinold 0} 8wso) |19S | Z-d ’
. 'SuopIpuod
Jybnoup wouy Aousljisas arosdwi Jou ssop uoidQ “SjUBUILEJUOD
Buibiawsa ssaippe pue (s4gq) sionpoldAg uoiosjuisip 8onpal ‘D01
opow J1amoj 0} ([Dv9] uogued pajealoe Jejnuelb o} sjloelyjue) sid)|i Ul
1op ‘(aunojyo pinbi 0y seb) Ayejes ssaippe 0} sopeibdn
( ) Juswaoe|dal
o3y d | paau pjnom sassadoud awos (00} paepino sued) uonipuod
. pue Jiedsi sy} ul J00d Ao ui sjesse Bunsixa 008 SSaJppe 0} pasinbail Juswisanu| e
W¥8L$ 100 payiiuspl sjesse ay}
uonejuswa|dw 0} Juswanoidwi pue ‘lesodsip
(supojyo pin pue ‘abeuo)s ‘Buipuey abpn|s awi| 0} pajejal abus|ieyo panuipuo) e ‘yeis Ao pue maL
Nb8LS seb -6-9) Juswyean ‘suone|nba. 0} Jeljiwey ssa204d Juswieal} pue uoljesado walsAg e
1500 ABojouyos | 0} sjuswaoueyus | Ayjenb Jajem ainjny ssaippe jouued Bujusyos awl| Ji anss| [eUBJOd e “uondo 1509 [endeo 1semo] au} 8q O} Al
wmnm_mwﬂzﬂ_woh__. nn__qu_w>>» N o 51500 SousUBiUIew
Bunsixe ‘popeibdn awl} [9ABI} 0} SNP SJaWo)snd A)D J0j dNUIRUOD sanss| abe Jsjep) e pue uoesado aAES [Im ‘pBW 65 SI 0F0Z Ul MOy AllEp
_m_..z Aq papiroid ‘sobusjjeyd abesane se (41 pbw 09 Buluiejuiew snsian) (pbuwi)
aq 0} SNURUOD Ajuiexe pue ‘DO ‘ssaupJey ayeqsaoexs pinod syybnolp ainjng e Kep Jad suo|eb uoljiw Of 0} 1\ S}esap p|NoY e ABojouyos) dLM Bunsixg
pinom juswijeal) ‘passalppe aq jou p|nom sayjids ssaupiey ‘yeys AjD Aq paulejuiew pue juaLINd ulejule|y
‘1 aAeUIB)|Y Japun pue (DO1) uogtes olueblo |ejo) woly sabusjieyo Ayenb iajepn e pajesado |jlam ABojouyos) Bulus)os awi| [euolipel] e | Buisn snunuo) - BuiyjoN o@ | L-d

($)
150D pojewns3y

uonduosag

sjuawag

ST

asodind

uondo [enusjod

sSa0ovr

SOLIEUDS 13}EM 2]qeI0d *2-0-ST dlqel

|eawgng Asojenbay ueld 19)SE\ S92IN0S3Y J3jep\ pajesbaju|




N9S/$
0} INGEG$ 150D
uoneyuswa|dw

‘ease BulAl-mo| uo jueld mau spjing Ay 1 uondaoiad olqng

"0¥0Z puokaq
paJsinbal aq |m uonebiiw - Y1S Buipsebas suleouod ays wis)-buo]

"MdL pue QNMAMS wouy Buipuny |enusjod
"sal|ddns Jajem [euoibal ML JO UoleOlISIaAI]

oS . 44M
108foud 41 edwe] jo A9 ypum 1o1juod Buibessaw |enuajod e .
PSRIUM 18IV S "a)IS 4YM PANIYA Maqy 8y} Jo uoilod e Jo ash ainyny S]OLISaY e | UBD ‘J8)eM 10) 804n0s A &ﬂ_mm_mommf ww%._u owmmm_w_n_“n . PSHIUM MBI
INOZ9$ 01 NOSZ$ | e dLA uoneuliesap ! ! jouol 4 4 SPHISeY 49} 4 I } 4bnoip sepircid Addns Jsjem au11e dIM
21500 ABojouyoa | MaU B p|iNg p|Nom 's}s00 ABisua Buronpal ale saoueApe |ed1B0ojouyds) mau jng ‘Ajlenb Jeyem a|geuieisns uojeuliesaq
aAleusale sIy] | - 9AIsusyul AB1sus ‘s)s00 9joko-a)| ‘s)s0o Bunesado pue |eydes ybiH e panosdwi pue abe Jajem ul uoionpal Juesyiubis e aIo jonisuo) | 9-d
. ‘eaJe BulAl-mo| uo jueld mau spjing Ay 1 uondaosad olqnd
‘(esha '0%0¢ puokaq
aiqejod 1auipul) | Paanbal aq [m uonebiw - ¥ Buiplebes suieouod syis wisl-buo e
uoleso| a|qeyns ‘puewap Jajem ajgejod [Ny 198w 0) J1 M Sleledss e saiinbay o "aloiBbely axe ul Ayjenb Jojem sanoidwi e
e.Jo n_w>> ku_:q\,s “Jo)em palLg|oal 'sasn aye| Joj Jauieq Ajules sapinoid Ajjleijusjod e
n_._.>>tw%mw_‘«_w w“,wm yum Addns sayem Buuswsjddns 0} uonoeal oijgnd uiepasun e ‘Aouaby Juswabeuely Aousblaw] |elepay
NZ8r$ e Aq pajesy; pue 'S1S00 8j2A0-ay| pue ‘MdLl ‘(QNMIMS) 1ousia Juswabeuepy
0} NBEY$ 1500 10166 oxe] Wol ‘51500 Bunesado pue |epdes ybiy ‘senddns Jojem Jo Juswabeuew 81BN\ BPLIOS 1s9MUINOS Wody Bulpuny [enusiod e
uopejuswadw| :>>m._n£_>> aq pjnom pue jueld Jojem 80euns Jo uoljesado Joj aAInd Bujuies e -aloi66ey\ aye seau buipooy sejebiyiw
1o “Alddns Jejem “spwi| Ayjenb Jojem abieyosip yusbulys Josw PuE JejemuLI0s paz|[eao] Jo aimded sepirold
ING0Z$ Bunsixa yuswbne 0} aloibbey\ aye Jeau Jo S{Y A\ 1e palinbal Juswieas) padueApy e (Your-9| pue ‘youi-g| ‘youi-Ql) aye| swaysAs
11800 ABojouyos | 0} aloibbeyy oye -0b0Z AQ Ushorlq swoosq Aew sioibbepy axe o | O Juae(pe Ajjoalip Pajedo| SUleW Jajem pawie|oay e ..Qm&::oﬂw
0} pabieyosip aq (spepuers ‘sal|ddns Jajem [euoiBas AL JO UOIBOIISIONI] e pue isjem
PINOM JaJeMm pajeal) pJepuey pawiejoal J8M
paoueApe oy | JoreM Bujuup Aepuooas pue Atewud) sywi Ayjenb Jayem uabuuls ‘s|lom (YSY) A1anooal abeloys ‘Ja1em a|qer0d PaIIYM 1B
Ja1em paLwIe|os) Jo 198w 0} aneY ||Im a1oiBBeyy axeT 0} abieyosip pue Apoq Jayem Jayinbe Buiziin a|Iym JS}EMLIO)S PUE JS}eMBISEM BuneiBaiul | sy ﬁm. 101668}y
Juswiean vw.o:m%m | SSe|D 0} ¢ SSE|D WOl palyisse|oal aq o} Ajayl| aloibBejy axe pajeaJ} POOUBADE YJIM JSJEM 80BUNS Juswbny e .Ew~w>w. ae Eot. dlM
aJnbal pjnom ‘dLM pBw ot ainny ‘sanss| Ajijenb asnal 9|qejod J9)e )\ 9oeung
aAljeulsye siyL 0} 306 Jouues ‘Alddns 0} anp pbw Q| 0} 1A 10} paywi| AyoedeD o | uajem a|gejod Jsow Yim AD ay) Jo eale sassalppy e 108.1pUY| jonisuo) | G-d
"d1/M dwsoD uodn souelal 8onpal Jo ade|jdal pinoy e
N60Z$ ) . ‘Ajlenb Jayem
OV WL ¥L$ 350D . (191em pawiepal Yum pusa|q ‘Jomas AND ‘[jam 201nos Buifien sjpuey ued Jey) ABojouyds) a|qeley e suonels
uonejusta|dw| ‘(s)uoness dwnday deap ‘6'9) a)esuUadU0D dSueIqWBW o) sjulod abieyosip salinbay e -8AOQE POIEIdXe SE SIUBLIWECO BuiBiewe dwndey
191 SAND "d1 /M duelquiawl UM Je)s Joj aAInd Bujuies e pUE JUSLIND SSBIPPE UED ABOjOULS} SUBIGWSW 4N I8} 9oBLD ]
8} je seueliquisl s, 10q sjeJado 0} SuoHEOO| S)eIedas om) Je Jels AID peaN o | - uojbulyse
IN6SLS O} NG.S$ N WM LM dLM Woq 1}e0] &) } e gels AIlD pasN spwiI| AjD ulyim pajedo| salijioe) julidiooy Jajlews e £ 9 Aueqo
13509 ABojouyoda | Mmou e v__:.n pinom ‘Alddns uayem 1oy prg L uodn jueljal Ajg}e|dwos sulewsas A e ‘Ajlenb Jayem ay} 4o} Ayl enb aylie sdiM
aAljeulsy|e siyL *SuoIIpuod Jybnoip wouy Aoualjisas aroldwi jou seop uondQ e panoidwi pue abe Jajem ul uoponpal JUesyubIS e J9)em Jayeg | MeN Jonisuo) | -d

($)
150D pojews3

uonduosag

sjuawaqg

ST

asodind

spwi Ao
UIYIM
pa)eo0]
d1M MmeN
Jonisuo)

uondo [enusjod

ue|d J9)sej\ S92.n0saY Jajep\ pajesbaju] [lepiwgng Aioje|nbay

SOLIEUDS 13}EM 2]qeI0d *2-0-ST dlqel

sa0ovr




($) 3s0D pajewns3

uonduosag

sjuawaQg

ST

"UOISO.LI0D "SUleW 8210} 8inssald-Mmoj Jo Uole|[ejsul “(171) uonenyul sealy
) N99L$ BuiousLiadxe 10 |enoudde Joy saulepinb ysijgeisa o) pasu Aew AjD e pue MOJjul O} SOUBJSISal 81 SUIBW 8010} 8INssaId MO e | SjUBWILOIIAUD pajoedu|
500 uopeuswdw S9IIIUNWWOD |E}SBOD 'spasu RO Joj syuspisas ypm diysisuped sainbay e ‘Iiy smojy adid se Alessadau aoUBUSUIEW JOMSS SSO7 ® Js)eMm)|es Ajuies ui
U] Sulew 8210y ‘sdwind Joy A}1o1308]8 pazI|eoo| 810w Sas 'shay| eplol4 u AyuBajul Sule|\ 92104 SOM
.gwoo_\w_mw_wwcom._. M8U JONJSU0D pjnom ‘awoy ay) ul pajuswaldwi A||njssaoons usaq sey yoeolddy e | Jomas 109)0.1d ainssald
’ aAneul9)e SIy L yoea Joy dwnd Japulb pue |essje| Joamas Mau Saiinbay e | "SIOMSS Ojul UOISNJIUI Jajemyes ajebijiw 0} suesw SiayQ e MO JONIISU0D
"sdiysiaupied |euoibas ssjowiold e | |
IYM ‘ymoub ainyny pue uswabeuew
1S8MULION 8U1 0] Moy} yead 1oy 44 IseayuoN e dn pasl) Aloede) e
Nvz$ 18)em siy} Buipuas ‘ulej\ 82104 euspesed M 44M nofeg
13800 uopejuswalduw| JO nal| ul 44 $,9)2d ‘1S JO YHOU S3|lw Z IN0ge 44\ NoAeg sso1D) e ﬂwm\sstﬂz sso1) Aunon
Auno) sejjpuld "(eBieyosip Joyem aoeuns) suoleywi| dpLOJYd wwwwzﬂ._% m se|lpuld | DM
N¥Z$ 0V INZLS |y} 0} SapLoJYD "19)em ssa| bunea.y [[oMm uonoa(ul 0} J03[gns Jou 4YA\ NoAeg SSOID Yinos o 10 menEE_ 0} MO|4
118090 ABojouyos | ur ybiy smoyy - safuenb Jajem pawiejoal s|gejieAe s A)D SeoNpay e "Joyem pawie|oal ayy ul ybiy ase sonposy | |BISEOO PUSS
|eyseod adid pjnom ‘sjuswaalby [eoopaju| a|dijNW Jo uolsiAal salinbay e | SBPLIOJYD UBYM S||om uonoaful desp uo 8oUEl|al SoNPay e ped
SAljeulsye siyL ‘urepsoun ‘(SOpuUOoJYD Jamo|) 4HM ISOMYUON }e paonpoid
Aunod yim JuswaaiBy |BI0LISIU| S|ESSIOUM JO SWID] e J9)em pawiefoal Jo Ayjenb anoidwi o) pajedionuy e
"WJS}-HOYS O} BUIIHO Y\ BUO BYE} 0} A)ID 8U) So|qeu] e
fuoed ‘Aem-jo-3ybu Buisixa uiypm
Hoe mmo s|qejiene PaJONIISUOD 8g UBD S1amas ssaldxa Ji AJlioA 0} poaN e
NSZLS o Eo_ﬁh_wowd_wmw% “JUsWIUOIIAUB BY) 0} sabieyosip pazuoyineun S4YM
11809 uopejuawaldw| 18pI0 Ul wn_m>> oIy aonpai diay [|Im jey} saniAloe aoueusjuiew spoddns Jsjema)sem Jo Bunosuuo) suondo
®£. JoBULIODIOI OIBUSIS SIY} Jopun pajonijsuod syjuswanoidwi 8yl o juswabeuew slamas | £-OM | @ouekanuo)
N8ZL$ 0 SIoMBS ‘Joedwi pooysoqyblau azjwjuiw 0} sjuswaroldwi 'suofje|olA Juuad Jnoyym aoueusjulew anoisdw| ssaidx3 Ia)emalsep
11809 ABojouyos | B:bw:wo pInom Aempeols yym pajeulpiood 8q O} pasu ||IM 3IOAN pauueld s|puey o} Aoualjisal s,AD senoidw| e JONIISU0D
SAIBUIBIE SIUL ‘Sjuswases uononiisuod Asesodwsy aninbal 0} Aj@yI7 e 'SMOJ} Jayjeam Aup Buunp oy AJjiqixs]} SOpIACId e
’ ’ ‘suondnisip sasned ‘papasu
pue aAIsuadxa S| SIOPLIOD UBGIN UIYHM UOIONIISUOD e J1 SHHM JBY30 0} MOJ} JoauIp 0} AouepuNpal SBPIAOIH
ssed swio)s ‘ue|d Ayjioe} wayshs
Uo1399]|09 8y} JO INO BUIWOD dAIjEUISYE BSE(] B S| SIY}
N9BES [hun w\sﬁwc AB3A PIOY | 5 a0} 4O BdA} BWOS aARY SUORAD 82UBABAUOD |1y y
11509 uoneuswa|dw| 0} LWBJSAS UORO9]100 ‘uolsuadsns uj spijos deay o} pue di3das Bujwoosaq *ApoInb a1ow (SOT) 991AI8S JO |9AS] BABIYDE ARl o smojy yead Jo WoISAS
5 _ﬂmgwhwwi wouy Moy} Juanald o} Buixiw pue uonesse alinbal Aepy ‘pooysoqybiou juswabeuew rp_h_o%mw.___%o Z-OM
N96ES Mu_hmﬂ M_wm_o“m 4HM ay} 0} uondnisip peaidsapim uey) Jayjel pajabie] e anoidw| U::wchw
;1809 ABojouyos | JONJISUGO pinom wouy ejowas abeioys bunis Joy Apadoud puly 0} abusjiey) e (sS4 M “(sST) suoness Ji
SAIBUIBIE SIYL ‘44 B JO apisino ‘SI9MaS) aINjoNJselyul Wealisumop Jo Buizisdn sajebiy e
’ ’ abemas Alejiues Jo abelo)s 1oy Jood si uondaosad olgnd e 'smoy} Yead ssaippe 0} AjIqIXa)} SOpINOI] e
"suondnisip UOONISUOD
"SUOBIPUOD Wis)sAs Jewiuiw Buuinba uoido anisuadxaul AjoAejeyY o
N8zl$ -|eal Jo Jers ‘yoeoidde Juswieal) aziwndo pue sjosjuod Moy djeladQ e wejshs Jomes
13800 uopejuswaldw| | suonesado wioyul 0} o ‘WaIsAS Ul 9BBIOIS SZILIXE o xa|dwod ABojouyoa |
$91ED pue ‘siouow ‘ejep jaidisjul pue ‘AjIaA ‘mainal pue spusuodwod .mEmEm.>o.aE_ _m_._o.:m.._mao jo uoesado | JomeS HEWS | |-OM
ng'eL$ 'SI0SUSS 40 omiau we)sAs ulejuIew o} vwvwmg suolysod pajesipaq e 0} pes| ueos Buuoyuow mo:mc.:otw.a mE_;._mmm . PUE Buwoyuow 1onAsUoy
;1800 ABojouyoa | B JONJ}SU0d p|nom S -+ : S : awi}-leay
aAneLISYE SIUL ‘wo)sAs uolysinboe ejep pue [0J}uod “Jayjeam Jom aslanlp Ajjeneds abeuew
’ ’ Aiosiniadns paseq-pnojo B Ul JuswWwiSaAul salinbay e 0} Ajiqixayy pue Ayoeded s we)sAs Jo Juswadueyuy e

asodind uondQ |enuajod

sSa0ovr

SOLIBUDG UOI}D3]|0D) 19)eMa)Se) “€-0-S3 dlqel

|eawgng Aiojenbay ueld 19)SE\ S92IN0S3Y JI3jep\ pajesbaju|




N06S$
1100 uonejuswa|dw|

N.8$
1809 ABojouyoa |

*SolUNWWOD
|eiseoo ay woly
PaAI90aI SMOJ} B|puUBY
0} jue|d Juawyeal}
sjeledss e JonIsuod
pINOM BAjEUIB)E SIYL

‘llom daap o} moyy ||e Buipuas
- 44/ MaU wouy Jusn|ya asnal 0} d|ge jou Ajlejusjod

‘llom
uoljoa(ul desp o} abieyosip 8)esjusduod puss 0} palinbay

‘M IsemyuoN je Ayoedeod juswieas) Bunsixs Buipuens

“44M JSOMULON
1e 26eI0)S Jojem pawiejoal YSY SJ0W JonIIsuo)

‘sadid 0} sepesbdn Ajoeded
noyym smoys yead yum sajbbniys 49NN 1SOMYLION

"SUI92U02 AjjIgeonlisuod Buiaey
sapesbdn wa)sAs uoios||09 uol|iw Op$ Sreulwi|3

"J9M 1S8MUUON je

|IoM YSY ppe pinod - Ajenb Jayem pawieoal paaosdw|
“([/6wi] Joy 48d sweu

009) ¥/ Is8MUHON e aBus|ieyo sepliojyo serebiin
‘wolsAs

s|lom
uoljoafu; desp
uodn aouejal
8onpal pue 44M
ISSMULION 0}
palanijep Aljenb

4dM
|elseon

"paiinbas ss8001d JusW)eal) SISOWSO aSIaAa] dAIsUadXT e UOI108]|00 4 ISOMULION WO |/] [B}SBOD SBAOWDY e J81em aaoudw | 8zienusssq | LM
‘syuey abelols
INLLSS pesn AjuspiuLsil ‘sjuswisanul [eydes
1500 uoneyuswadw| yeod %m:%w_c”_mcw\wmw ‘Buizisdn alnin} pue juaund sAND 8yl WOl SNjeA 8Y) SSZIWIXE|\ e MOl JOUBIH
NZ 0.$ 01 S4M U} 18 SHUn 10} BAIONPUOD JOU SHUN Juswiea) Bunsixa swog e ‘Ajoedeo moyy yead 040z eAaiyoe smoy yead 10 SHUN g
1s0Q ABojouyos | ssao01d ayy ezisdn ‘S)Ules)SU0D soeds 0) anp sessasoid O} J4M Yoe® Je sjun Josjss 8z1sdn 0} pasu AUO » | 15 1ysuisBeuew Juowneal| E%&mﬁwm
pINOM BAljEUIBYE SIYL pue sainpnus Bupsixe Buizisdn 1oy ywi| [enusjod e "Smoj} Yead ssaippe 0} AYjIqixa]} SepIrcld e anoJdw ezisdn | €-1M 101EMBISE
-ue(d Ayiioe} wajsAs
. UOI1}09]|00 B} JO JNO BUIWIOD dAjeUId) e BSE( B S| SIU}
ING8S$ ssed suuojs os ‘abelo)s Jo adA} awos aaey suondo 8oUBABAUOD ||y e ‘sessao0.ud
11509 uoneuawa|dw| [UN Moj} Jayjeam y LISUMOD 101 5BESN 101 _ ¥
i 1om yead 210}s ‘uoisuadsns ui spijos deay 0} pue ondes Buiwosag justuieal) WeansuMop 10} sbesn [eJlISYo suljeans
0} SH¥M 921U} 8y} wouy mojj Juanaid o} Buixiw pue uonelse ainbal Aepy e ‘suonesado 4\ Jo Aousiolye saziundQ e e MH_WKS
N60LS Je abelo}s JonI}suod ‘uoljesado JuspiuIBiU| e ‘(uonesae pue d } mv_ L
1s0Q ABojouyos ] pInom aAljeussye siy 1 syJompeay) sassaoo.d Jiun juejd uo Joedwi saziwiul SMol ee oLEINS
g : ‘(44 1SemyInog 1e aoeds ou) salis 44 UOMPESY jun jue L | SOZIWIUIN * | 15 Juswabeuew | uonezienby
Bunsixa sy} Uo s|ge|ieAe aoeds pue JuLdioo) pajwi e 'smoj} sead ssaippe 0} AJIIqIXa}) SapIAOI] ® anoidw| onIsuo) | z-1M
"JUaA® SO Youl-/ 0} asuodsal
g ‘ela)UD AJjIgela) | Ul walsAs Uuonos||00 Woly smojy yead sbeuew o} a|ge JON e
\1372% pue suonebiiqo -SUONIPUOD
. Heb ] Jwuad |le Buiutejutew Ajny ajiym awi jo
800 uopejuswalduw| Aiojeinbei Ajsies 0} | gpoped Buoj oy suIyo SHUN BYE)} O} AOUBPUNPAI JO OB $855890.d
sjuawanoidwi pajwi| ) juswieal ]|
WibbS I SIS 99141 alnjonuiselul uaunD
1500 ABojOULDS ay) Bupesado snupuod JUSLIND YIM SMOJ} 0102 Pajoalold Jeal 0} 9|ge JON ‘uondo }s00 }SeMo| By} aq 0} A|o¥I] e suonew| s
NOM BAlBUIS)E SI ‘uoljeoo|e usboJdjiu Aeg "MOJ} Jayjeam uaanod - uolny
Pl neussje siyL Bonu A 3 ndo
edwe| 0} anp siasn Jajem pawiejoal puedxs o} djqeun e Jom abeuew pue ueld A|9AlOE 0} BNURUOD JE)S e ulym ayesedo auleseqg | L-LM

($) 3s09 pajewns3

uonduosag

sjuawaqg

SR

asodindg

uondo [enusiod

ue|d J9)sej\ S92.n0saY Jajep\ pajesbaju] [lepiwgng Aioje|nbay

SOLIBUDG JudW}eal] 19)eMalsep “v-0-S3 dlqel

sa0ovr



*ad0oos uononpal JusuINu
-Bunes sued ueqin ue ‘pue|Iam 0} PSUBAUOD pue asnai 1o} QNMAMS Wouy Buipuny jepuajod e
Novs UIUIM M 1SEBUNON J1 9s1n09 J|ob ay) Buipunolins salpogiajem aroidw| e -Ryunpioddo uoneonpa olgng »
au} Aq peonpoud "0¥02 : fyead
1}800 uonejuswa|du| J9)em pawie[oal puoAaq - BalE S|y} JO} SUIBOUOD YIS dINjNy [eusjod e SOl HESC UHA IS XHOM SPUBRSM, ¢ puepem
U} Ul SUOREUSI0D "9sBaJoU| [ejusWwaIoUl MOJ4 Ajlep abelane [enuue 018510 O
usbBoau HPUE| S}iSuo 070Z 44/ ISESULION 8U) 9|pUBY UED PUE|IOM pajeal] e pey }
N9L$ . JaWJo} 8y} 0} @np puepem apeld aroge ue salinbay e 4¥M ISseayuoN 44M
11500 ABojouyos | 80npai 0} puejiem . 6 X b ‘wiajsAs pawieloal Jo uojsuedxe aUj} Wo1j Mo} 1SEeayloN Anjenp
JUSWIEaM) B 19N1SU0D 9s1n02 J|ob uoissiwwooap o} A salinbay e Buimoyje - uoneooje usboupu Aeg edwe] dn saiq e LSAIp ‘UORBONPS | 10} PUERAM 181eM
pinom aAjeuss)je siy | 'S||om dosp oy 44 M Je padinbal uonesyupusq e ‘Ajlenb Jayem o___n:a ..\:__m.._c juswiesas | pawiejoay
‘pauiuenb Jayuny aq 0} pasu Ayuyu 0) palinbal sapioe e pawieoas Jaybiy wouy Ayjenb ssyem aoepns anoidwy e Jajem anoidw) Pnijsuo) | g-1 M anosdw|
- S)UBN JoLjEOM SOAIJeUIS) e JBUJ0 UBY) }SOD JOMOT e
11509 uonejuswaldw| 1om Aousbiswa ebelols JUM
: 10} B)IS PORIYM HOqY U}IM paulel) pue paosusliadxa ale jpuuosiad A1) e Jd4M P3RIYM
. 1samyinog o} Haqly
SOAjeuls)(e Jay)o 0} pasedwod ainpayas dnyels YoINp e
INSZ$ Jusuewlad 19NSU0D UORLIOINE JO [aAB] JayBIy PaeN Buiob esimisyio 1e Ayoe4
11500 ABojouyos | PINOM SAJRUISHE SIY | ' ’ M SMOJ} Jayyeam abeio)s q./
: : yodute 0} Jxau S| jueld se papasu 8( [|IM [0JU0D JI0PO e | jsemyinog o} BuloB SSIMIBYIO SMO]} JOUIEOM 1oM 810}S o JOM 2I0}S | JaylespIBM | 1M
-0b0Z PUoAaq paiinbal aq ‘g)elado 0} Ases pue ‘s|geljal ‘ysngou si ABojouyos| e .
M uonebiiw - YS Buipsebal suleouod ays wis)-buo] e ‘uonoslul
1500 :ﬁmmmem_aE_ "smoy} yead ssaooid -eale llom daap Jo uoiebiu Jo Aeg edwe] o) pabieyosip
: | %hﬁwﬂm_wwmmmm_%\_,w&w%mﬁ BuIA-mo| U0 Jueld mau spiing AuD 3 uondaoiad Jlgnd aq ued juan|ya ‘AJijenb Jajem pawiejoas parosduwl| e 449M
. )
W6LLS J[EWS MOU B JonISU0D ‘(Ayon 0} pasu) uswaiinba JHM [euonipe} uey) uononpoid aBpnis paonpay e s
1500 ABojouyda | PINOM SABUIS)E SIYL obe.o)s uoneolyoads-}o pioAe 0} Aiessaosu wWalshAs | MY ‘moy} Yead pbw g| 01 0| ‘(moy} smojy yead 1 48M
-31S JHM PORIUM aseq) Ayjioe) pbuw g Joy ajgejieae Juudioo) Joedwo) e J0 Juswabeuew LMY lews e
Haq|y Je s|jom dasp Bupsixa Jo AJjIgeIA ainjny ulepsduUN e 'smoyy yead ssalppe 0} AJ|IqIX8)} SapIAOId anoudw) 1oNISU0) | 1M
NL.5$ “J81em pauwiie|oal ‘UOONIISUOD MaU Ao
1800 uoneBWaIdW] | gy Ul SUOHEUSIUOD pue sessaooid Bupsixs 0} sepeibdn jo uoneuiquio) e | OUH04 co_«mmoo__m
uabouyu sonpal 0} ‘panoidwi ase sassaooud Bupsixa ‘S[[am feg maf“wm._nwhm_x u‘wmmww_m@_whm
WZLLS SHHM 981y} ||e AJIpoW | spym suopesado JHAN [N UIBJUIBW O} LIOYS Pajensayol0 o uorjoslul desp ey 03 Juss Juan|ye Jo Ajijenb searoidw 3.4 pue Ayjenb _m\,.or.cmm_
13809 ABojouyos | PINOM SALEUISHE SIY L 4/M 1SeMUIN0S 8y} Je suolje}iwi| 90eds 919AaS e | "WIB)SAS Jajem pawie|oal sy puedxa 0} A 8y} sejqeuy e Jojem m>o.EE_ uaboliIN PPY | 9-1M
NZESs "Jojem pauwie|oal . 49M
) 8y} Ul UOIBUSdUO0D -UOIONIISUCO MBU o) }SESUHON
800 uopejuswalduw| uaBou sonpau pue sesseooid Bunsixe 0} sapeibdn Jo uoneuiquos o | U304 LOEI0|IE ® JdM
0} sjuswanoidwii usbouju JSOMYHON
Wis JUswieal ppe ‘panoidwi aie sassad0id Bupsixa EIEL feg edwe] dn
1500 ABOJOUDS 0} SHuM oM Agpows | SlIUM suonelado 43 [N} UlelUleWw O} UOYe pajessaydlQ e uonoaful deap ay) 0} Juss juaniye Jo Ayjenb sanosdw| e 814 pue Ayjenb
pInoMm aAijeuIs) e SIYL ‘'suole)wl| 8oedg e | "Wa)SAs Jajem pawieloal s) puedxa o0} A ay) sa|qeuy e Jorem anoudw | usBouIN PPY | S-1M

($) 3s09 pajewns3

uonduosag

sjuawag

SR

asodindg uondQ |enuajod

sSa0ovr

SOLIBUDG JudW}eal] 19)eMalsep “v-0-S3 dlqel

|eawgng Aiojenbay ueld 19)SE\ S92IN0S3Y JI3jep\ pajesbaju|




. Alddns
. JloAlssal “JOJeM pawWIe|dal [eUuolIppe Salisap AJUNoD 0osed Ji ulepsoun e 1OIBM uoseas
WYZL$ 180D Jajem pawiejoal . . . 19\ Buung
uonejuswa|duy s,A1UN0%) (Jo3eMpUNOJB ‘SBIOYYUIS ‘S|IOS) SUOIIPUOD SOBUNSNS UMOUNU( e leuoiBa oo
00seq 0} Jojem | “oInoJ Buoje Aladoud 1o ‘sjuswases ‘Aem-jo-Jybl [euoippe aainbei Aepy e “Jo1em ) anoiduw Mommnn_u
WpZL$ 150 | PAWIEIOas pasnun | “suojdnisip sasneo pue dAISUSdX® S| SJOPLLIOD UBGN UIYJIM UOHINISUOD e pawieoas Buisn Aq salddns Jajem [B20| UO BOUEI|8) PAONPaY e cozwwy_v\q, o1 a1’
ABojouyoa] puss pjnom 'sa|lw 0g 's|lom dssp 0} sewn|oA pajoslul pawiepal | pawiepsy
SAeUIB)IE SIUL | jses) 18 MO)) JoISUR) O] UonezInn ABisus ybiy pue sAneuls)e aaisusdxg e 80Npal pue Jsjem pawie|oal Jo uonez|in puedxe o} [enusjod asealou| adid | 9-4
Jjouaq pazieoo] Jou - ssodind .
WIS 150D "spooyloqybiau olignd [esauab Joy pasn Buiaq siejjop 21gnd jo aduejeq e sainbay e -UIpBUN(Q J0 JBJBNIBBID) O} SHPBIO 8S0U} BPEI| »
©}Seod Ul UoisnJjul - . .
uonejuswa|duw _Lmﬂ:m\s H_m.w Qmm:wE. uaboniu 7/6w Q| 0} parocidwi 8q jsnw Ajjenb Jsjem pswiepay e ‘SqL 1/BW 000°0L> (295019 wolshAg
o) Jo1EM paLLIEIoE) “J9)BMI|ES 1O =29 '0°V'4) 2-© 10 ‘|-9 SSB|D S| Joj)empunoub [B20] AJUSA O) peaN e me_mmw_% \Mﬂ_ﬂ_hmm_
INLS$ 350D osn _”.V__._o\s uonjesbiw psemdn/piempue| [01JU0D O} PaaU pajelisuowap e salinbay e Ja}eMA[eS OJ} UOISOLI00 adid [BLISIX® SZILIUIW O} [eRUSIOg o _.___uwwo._ma_.c“ W.Q._m%,
ABojouyoda | aAneuIs)E SIUL "wia)sAs Jo NRO Joj diysisumo axe} Jou Aew sajUNWIWO) e -seale ' 3_:__mm. pawieay
‘pPaydIBasal JIaYUN} 8] 0} POSU SWB)SAS 8SaU) JO SSOUBAIODYT o BulA|-mo| ojul uoisnijul Ajulles Jayng 0} WajsAs s||om Jaleg e jequio) Jonisuo) | G-y
‘Juswdinbe ‘epuol4 Ul sajuedwod
IN98$ 11500 pue sisjioq ul Jemod pue sapin Jejem usemaq Juswabuele uowwo) o
uonejuswadwy | SN 404 sidwolsno . m P . (0031 J19)e\\
i ) a|esajoym S80NpoId ApusLIno AID a4} 1sjem uonezinn ‘anq) pawieoay
N9L$ 180D 0} Jetem palujeppay | UBUY JS1BM pawiepal jo Ayenb saybiy e asinbal siasn |euisnpul Auepy e pawieoal Buisn Aq saiiddns Jajem [BD0| UO 8oUEl|8) PAONPaY e J91BM | siawoysny aBeiany
ABojouyoa | apinoid pjnom 'SOWI}BWOS SIaWO0ISnd 'S8} pawie|oal EIESE] IV lenuuy
aAleusaye siy| |enuapisal Joj AjjigelieAe Juwi| Aew SUSWHIWWOD [enjoeliuod) e 10e13U00 Aed Jo aye} )i Auenoed - A1 10) aNUaA8) pasealou| e asealou| ansind | -y puedx3
. "J9)EeM WIB[Da] SS80XD JI S|[oM
woasAs
) 151eM paWIE|s) uonoa(ul s,AiD 03 31 puas Jo |esodsip Jajem aoepns s,061e 0} ob
co_\_,_mmw_mmmhwoo%rc s Aunoo mm_._o:_n_ PIN0D | MV 03 186 pinoo A9 )i pejsalaiul aq pjnom obieT Jo AID e
e . 5_\.5 Jompsu LEm.\s ‘Alddns Jeyem pawiepas s i Jo Aouajjisal sanoidw| e
] pawiejoal s A0 ‘Juswdojerap mau |ejjusjod pue uoneziin funo
&%or_wcuwm._n.u 8y} 108UU0DIBIUI sebepoys Jajem pawieoal s,Aunog juswalddns o) Ayunuoddo e H ._E._m.ﬂ\s wh__m:_w
pinom '9|qelA 8q ‘s|lom deap 0} sawn|oA pajosful pawie[oal yum
SAewsye siyL 0} J0UUODIB}UI UE 10} JB}em pawliefoai jo Ajijenb aaocidwi isnw AjD e 20Npal pue Jajem pawie|oal Jo uoiezin puedxa o) [elusjod e asealou| | }osuuodIay| | €Y
‘uoseas ‘Apnig |euoibay Yy stesulbug jo sdio)
WyLLg 150D Ap ay} Buunp asn Awy g Jad salpoq Jajem 0} Jusoelpe 1sag YoM Sp[aljj|om HSY e
uonejuswa|dw| hem:owmmw om “alI} JOAO PAJIWLI| 8q PNOD ISJEM PAIO)S JO AISA0DSY e 'SOJE)S PajIUN PUE EPLIO|H
8Uj buunp Isjem . noyBnoJyy 8sn ui s|jam 19)BM 8|qBJOd PUB paWIe[os
pawie|oal 210}s 0} ai0166e)\ &e jo yinos oy W I SlieM HSY o) 9€10d PUE POLIE0SY ¢ uoneziin abeloig
vP$ 180D v_w.c__m\s N eaJe |ejuswuolIAuS Buole pialjlom YSY 8iis 0} abus|leyd |enusjod e 's|lom uoioalul deap uodn aouel|a) puB ash SBONPaY e 191eM | 10} plaLioM
ABojouyoa | 1oNJJSUOd pjnom ‘siem “1ajem pauwiefoal pawiejoal dsy
aAneuIg)E SIY] | HSV 10} UOIUILEIUOD JO}eMPUNOIB DJUSSIE UM UISOUOD WIS}-HOUS e pazi|n-1apun Jo sawn|oa abie| jo abelo)s Joj Suesw SapIAcId e asealou| jonIsuo) | z-y
INB8$ 13500 ‘wolsAs Jajem ) wajsAg wajsAg
uopejuawaldwi | pawiepal Bunsixa wajsAs jsm uonosiul 8y ein pesodsip uopnquisig | uonngusiqg
NSL$ 1500 ay1 puedxa pjnom aq AjlewJou pjnom jey} UOIEZI[IIN Jo}eM pawie|doal SaSealou| powiepay  pawiepay
ABojouyoa | aAneUIS)E SIyL 'S1aWO}SNO pawie|oal enuapisal mau o) Buidid sepinoid e uonezI|iin Jojem pawie[oal asealou| e puedxg puedx3 | L-Y

() 300
pajewns3

uonduosag

SR

asodind

uondo [enusjod

ue|d J9)sej\ S92.n0saY Jajep\ pajesbaju] [lepiwgng Aioje|nbay

SOLIRUADG JBJEA\ PaWIR|O3Y "G-0-S3 dlqel

sa0ovr



‘sejebedoid YIS J dwiy Jono puedxa
0} anuiuoo |m Ajdde Aew Aoijod se yons sealy e ‘SealR |B1SR0D uoNoNISU0d
Juswebeuew Jajemulio)s “Alwdonun Aoijod Ajdde o) ebusjieyd e aq Aepy e ur BuiAll yim pajeroosse sysii ayy Buipiebai oijgnd sy sejeonp e Wodal
0} pajejal Suo|sinal pue mau
VN foljod spusLIWOo8) 'SIBUMO ‘uoleAs|d pooyjj aseq ay} Mojaqje 10} UOEAR[R
’ oAneWISYE SIY| Auadoud |B20] 40} J03[qNs |eISIaA0IIU0D Ajleuajod e saouapisal 0} sjoedwl pooyy Buiebiiw oy ysu SAUD au) SaZIWIUIN e : asies
"anIsuadxa 810w S|} 9SNEISJ SUONJBAS|S JUSIIND seaJe |E)se0d 0} SIoUMO Aaijod
0} p|INgaJ/p|iNg O} PaMO]|E Jou SJaumo Auadold e | BulA| MO| Ul BaJe UOIIEAISSUOD SULEW 8INiny B YSI|Je}Sa 0} |ejudjod e ainbay | A0 8siney | G-MS
Buidwnd jo 3soo ybiH e "ANMAMS pue 4304 wouy Buipuny [ejuajod e £dd
. : ay) Aq pajeooApE ale s Ja)eMWIO 1ddns Jajem
19)EMULLIO)S 810)S 0} S||@m ¥SV ojul uonoalul ANMIMS 8ul Aq pay p HSY 18} 1S o 10} 80IN0S8I PIGUISM IIEMUWLIOIS
(Iem sad) NG$ | pleliiem YSY Ue Jonisuod 0} Joud juawiead) 40} sjuswalinbal Jo ulepasun e (HSY 1oAY @oead) s|jom YSY Jayemwols papiwiad sey 4304 e e se Sy sz1n
pinom aAjjeussye siy L 'S||oM ¥HSY J0} Uoljeulweuod “JojemwIols J9JeMWIO)S | JejeMWlIo)S -
189}empunolb dluasie Y)im UIsouod [Blauds) e 10 sawin|oA abie| Buiaiasuoo pue BulIo)s Joj SUBSW SBPIAOIH az|nn Jonisuo) | -MS
o ‘1M 1SBBULON "108loud pe oligndjuoneoiyiineaq [eoo) 4o} AyjunuoddQ e o511 jona|
:n_v\”_wm wwhwo%E 8y} Je asll |aA9] eas ‘Ayis1anipoiq eos vw.N__moo_ J9M
_\p_uo.«m S .ﬂmm_uo _ a)ebijiw o} ainyny ayj Uy JO S|9A3| puE jejigey auliew aAoidwl UBD [|emeas paiasulbus-00g e Bunebmw JsealpoN
ABojouyoal Jalleq ||lemess e Jonijsuod ‘AN ayy Aq @oueusiuiew wisy-buol saiinbay e ‘Sllem a4 Jo do} UO SIBLLEG POOy) BIMN UM HES O} 104 ABorens 1e [lemeas
pInom aAeulsye sty ‘llemesas e yym paiinbas uopels dwnd JojemuIolS e | ||eMeas LOYS Ypm Jajawiied puajep pinoo - ajgelA yoeoidde paseyd e wus)-Buo JoNnIsuo) | €-MS
“Jayjeam
NES 3500 "SI BU} 8 SWwaishs 1om Buunp yels AJID 10} sHun juswieal) 0} SS90 [eulajul parosdw| e S44M
HORBILOWAI  JuausoBeueu Jojemuiols | seys 3 eiue nouSno.Ly paunbe uoonsisuog « UOHONISUOD JBPUN S| LIBISAS Ol PoSIEl 8 UBD SQEIS BUALMOT o | o Ewﬂwcmwﬂm
NES 150D 8)is-uo oy} soe|dal -aB1eyosIp Jo sjuiod ‘wo)sAs Jojemuwuio)s ayy buusjue wouy pip dojs 0} buiqno |ejsu| e JOIBMWIOIS | Jo)emMuLo)S
6 : pInom aAjjeusayje siyl : : . J9}eMWIO}S
0j0uYo8 | : : J9)EMWIO}S 8y} Joj papaau aq Aew sajeb |epl] e sajelB anosdwi pue waysAs wiols Bulsixa ay) wouy }is Jno ues|) e anosdw| ooedey | Z-MS sBeuepy
W [BJUSWIUOIIAUS 10} [BjUB}Od e
‘Buidwind Joy s3s00 ABisus aIo|\ e
INESS 150D "SUORIPUCA [EJUBLILOIIAUS Buioedw - Jejem ysal Aiqixays jleuonjesado Joy Ayoeded Buidwnd pasealou| e A8910 JES
: 0 uiseq ul sjuswanoidwi 0} YsiorIq Wouy 381D }|es Jo ainjeu sebuey) e 4O |legno
uopejuswaldw| ! ! EmemmcmE. suondnisip sesneo pue 's@ouan|yul |epl} jo sjoedw wouy ajeledss uiseq e Aiepuooes
INESS 150D J3]eMWLIO]S JonJsuod aAIsuadxa S| SIOpLIoD :mn_:.c_rz_z., uoIoNIISU0D) o ‘sjuswanoidwl Jamas wiols pooyloqybiau saje|dwo) e ‘llesno
>mo_o:.som._. PInom aAjjeulssye siy L “uoiysinboe ‘Ayoeded souehanuco pue abeloys axye| sanoidw| e :o;muwwm_mu_wm o uiseg
Apadoud pue sjuswases aiinbai 0} Ajgy17 e "awll} Jono paseyd 8q UBD BABBUIBYHY ® | 5o BAanuod _ wﬁm._o._n_
‘uoljiw £G$ Juswisanul [ejided ybiH *Buipoo)} 10} A)1D 8y} Joj uIBdu0d Jsaybly JO Bale sUO SOSSaIPPY e aoueyuy | uonoy Ape3 | L-MS

(6

ajewn)s3 }son

uondussag

sjuswaqg

SET

asodind uondQ |enuajod

sSa0ovr

SOLIBUdDS J3)eMWIo)S "9-0-SJ d|qel

|eawgng Aiojenbay ueld 19)SE\ S92IN0S3Y JI3jep\ pajesbaju|




‘PaIaA0D ale a)s Jo suoiuod
(43 1SEBYLION) ‘swiaysAs )1 ainsodxa (AN) 19|01ABI} N Woly juswdinba pue yejs 0} ysu paonpay e
N8 7S 0 WE$ ulejulew o} pajueliem aq Aew Bujuiely jeis [euonippy e -seale
(48 1S9MYLION) *SJUSAS puim ybiy uoisuedxa jue|d ainjny Jo sanlesald plOAB 0} paau pinom Bupig e
ING'Z$ 01 NZ$ Burnp sajioafoid Buiwooaq wouy sajdoued ploAe 0} paaN e ‘|eob ABioug
(49M 159MyIN0S) ‘abeloys Aiayeq snsian s} piemo} A0 sy} anow djay [|Im sy} ‘siseq |enuue abesane ue uo aAljeula)y
NZ'€$ O NZ$ AJlIqISes) pue sajel Bulisjow 1aU pUB)SIapUN O) paaN e suonesado jue|d ayj Jesyo o} Jamod ou3o8|e ybnous Buielsushb Ag e m_w_mwnwhm“._\,n_vw mmm_hwﬂw%%m
(swis0)) "(1dd ‘@nq) sjuswsaibe Buisjew jou pue ‘S|laued Jejos cm:oEwb», _nm__% ! hm\sow
ING'Z$ 0} NZ$ (s)1oesuo9 Jaiddns Jomod Jusind ypum anss| 9|qIssod e | Ad }onJisuod o} Ajunpoddo sapinoid jueld ayy jo Buipjoy pue| abie] e 1amod w_:o.m_m ouelg (Ad)
‘Juswajdwi 0} pasinbai s}s09 [eyded jeuonippy ‘ABisus o197-1oN jo [eob B jos sey Ay e anoidwi 0] olejonoloyd | 2-SNS
"Ay0 aaus ayy
-konjod peysiiqelse sy} Jo} swiniwaid soueinsul pooy Bulismol Jayuny pue ysii pooyy Buronpai
uynm eeiBesIp AW pue sousiisal Jo uonedydde auy uum Jayuny yum isisse [im Aogjod sy} ‘eanoedsied wiusl-buol e woiq e
INGZ'0$ - NG1'0$ pajeIoosse anjeA ayj puejsiapun Ajjny Jou Aew swog e 'spaau JuauNd puoAaq olgnd |essuab ayy pue yeys Aup fonod Aoljod
‘pazijeal Ajsjelpewiwi 1o} a1nynd a8y} buibueyd yum isisse |Im Aojjod aoualjisal e Buine e mocm___wmw_
aq Jou Aew jey} J1jouaq e Joj Sawl} Je JUSW}SaAUl "awl} JOAO 9ousl|Isal S AND By} aA0idwi 0} JUBWISBAUI . .b_o
paoueApe alinbal sjuswanoidwi Buiyoo| pilemioq e |eydeo pews sjowold 0} sainpadsold JuslsISU0D Saysi|gelsy e | splepuels ajeAs|] paoueyuy | |-S3Y

($) @rewnys3 3s09

sjuswaqg

STE

asodind

‘sanjlunuoddo uoneonpa algnd Jayjo

(108lo1d uopensuowaqg pue sjuane soljewsayiew pue ‘Buesuibus ‘ABojouyos) ‘9ousiog

: Awpenb Anend
aloibben axeT) _>_m._‘ I8 1o1em anosduwi 0} AD SUp UIGHM 's||99 |eBie Jo uonejuswipss |eaisAyd Bupueyus pue ‘uwn|od 1s)leM
(exe7 punoy) ING9'0$ SoMe| M3} B Ul SPUBISI PUB[IoM Jeoy Jajem ay} Jo Buipeys ‘UoioNpal JUSLINU WOy Uoionpal sebly e o wwmcwhmmﬂwomﬂq_.ﬂﬁwm spuers| 20lNG
(exe Joun ) A i !
10 B¥je" JUSDSBID) NG 9% JONJISUOS piNOM dAReUISE SIY L ‘JuswaBuejus suolelapIsuod Jusuinu Buonpas Aq Ajjenb seyem Buinoidw) e asies pue Ayjenb pUEIOM paosueyuy
ajIpIMm |enusiod e ‘sjejqey puepam Buinoidw) e Jajem aoepns anoiduw Buneold | 1-4N

uonduosag asodind uondQ |enuajod

($) aewnys3 3s0n

sjusweaqg SHIBN

OlIeUDIG S92IN0S3Y [einjeN “/-0-S3 d|qel

ue|d J3)SB|\ S921n0SaYy J9jep\ pajesbaju] [epiwgng Aloje|nbay

sa0ovr



Integrated Water Resources Master Plan Regulatory Submittal

Scenario Recommendations

JACOBS

The benefits, costs, and resiliency for the scenarios were reviewed to create the suite of
recommended scenarios as shown in Table ES-0-9. These recommendations represent the
grouping that best satisfies the City’s objectives noted in Section 1.

Table ES-0-9. Recommended IWRMP Scenarios

Scenario Recommended
. Comments
Category Scenarios
P-2: Sell Cosme to | Selling Cosme to TBW will provide a regional water supply
Potable TBW benefit. Membrane technology provides more assurances
Water P-4: Construct that future regulations regarding more stringent potable water
System WTP at Water quality standard will be satisfied. Locating the WTP(s) within
Repump Stations | City limits will eliminate issues associated with water age.
The Smart Sewer Technology will equip the City with the
. ability to divert flow from surcharged sewers to sewers having
WC-1: Smart . . : .
available capacity. The Express Sewers Scenario provides
Wastewater | Sewers . : . : .
. . the benefit of taking one WREF offline for a short period during
Collection WC-3: Express . .
S dry weather periods. The improvements constructed under
ewers . . ; e :
this scenario supports maintenance activities that will help
reduce unauthorized discharges to the environment.
WT-3: Upsize The City must increase the capacity of various treatment
WRFs processes at each WRF to meet the projected 2040 average
WT-5: Nutrient daily flow demand. Upsizing select components at each WRF
Reduction will further improve the ability of each WRF to manage peak
Wastewater | WT-7b: Wet wet weather flows.
Treatment Weather Storage Nitrogen reduction facilities are recommended to improve the
at the Albert quality of reclaimed water produced at the WRFs. An
Whitted WRF improved quality will provide the City with more diverse
WT-8: Treatment options for increasing utilization and minimizing injection well
Wetland reliance.
R-1: Expand The City could receive more revenue by expanding its
Reclaimed Distribution residential customer base, entering into wholesale
Water System agreements, and interconnecting its reclaimed water system
Distribution R-3: County with Pinellas County.
Interconnect
SW-1: Basin C
Improvemelnts Stormwater management in Basin C is a priority for the City.
Stormwater . : The stormwater management systems at the WRFs need to
SW-2: WRF Sites o
Management S ) be replaced. The Northeast WRF would benéefit in the future
W-4: Flood from an eco-flood protection wall to mitigate SLR.
Protection Wall
4. . Floating wetland islands would improve water quality in select
Natural NR-1: Floating City lakes as demonstrated by the Crescent Lake community
Resources Wetland Islands .
project.
, SUS-1: It is recommended the City evaluate installing PV arrays at
Sustainable . . i
Options Photovoltaic each WREF to increase alternative energy sources.

Systems at WRFs
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The following figures show how the infrastructure improvements from the recommended
scenarios would fit on each WRF site. A schematic of the conceptual treatment wetland is
presented in Figure ES-0-4.

Community Benefits

The STAR certification process was used for quantifying community benefits. The potential
additional points offered by each scenario is presented in Table ES-0-10a. The criteria used for
assigning points is explained in Section 2.

The following were the highest scoring scenarios.

Scenario WT-8: Treatment Wetland Park (24 points)
Scenario WC-3: Express Sewers (19.5 points)
Scenario WT-3: WRF Capacity Upgrades (19.5 points)
Scenario WC-1: Smart Sewer Technology (15 points)

In 2016, St. Petersburg received a 3-STAR community rating under the program by earning
381.7 points. To achieve a 4-STAR rating, the City would need to earn 18.3 more points (a total
of 400 points). To achieve a 5-STAR rating, the City would need to earn 218.3 more points (a
total of 600 points).

Table ES-0-10b provides a summary of the maximum possible STAR points the City could earn
from implementing the recommended scenarios, which include P-2, P-4, WC-1, WC-3, WT-3,
WT-5, WT-7B, WT-8, R-1, R-3, SW-1, SW-2, SW-4, and SUS-2.

Table ES-0-10b. Maximum Possible STAR Certification Points from Recommended
Scenarios

D3 Area [bhie 2 AXe [0 0

BE-1: Ambient Noise and Light 0.5
B 0 66 BE-2: Community Water System 1.0
BE-5: Infill & Redevelopment 1.0
CE-1: Climate Adaptation 5.0
CE-2: Greenhouse Gas Mitigation 3.0
ergy (47% CE-3: Greening the Energy Supply 2.0
CE-6: Resource Efficient Public 10
Infrastructure '
_ EJ-3: Local Economy 3.0
ONOMLY & JORS 8 EJ-6: Workforce Readiness 3.0
0 8 powerme % EE-3: Environmental Justice 3.0
, HS-1: Active Living 0.5
y ; HS-6: Natural & Human Hazards 1.0
NS-1: Green Infrastructure 1.0
NS-2: Invasive Species 2.0
NS-3: Natural Resource Protection 5.0
NS-5: Water in the Environment 3.0
ot3 - AR Po 0 REeCO ended enario 35.0
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Table ES-0-10a. Summary of Potential STAR Certification Points by Scenario
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20-Year CIP

Translating the scenarios into defined capital projects is necessary to develop a draft 20-year
CIP. The exercise is solely intended for financial planning purposes and to streamline and
prioritize infrastructure improvements in a manner that supports forward looking needs and
criteria.

It is not reasonable for a 20-Year plan to remain unchanged as the utility environment is
dynamic and priority continuously changes. The IWRMP provides documentation for a fully
funded CIP that addresses the City’s needs, mandates, goals, and LOS. It is envisioned that
City staff will update the IWRMP every 3 to 5 years. A summary of the long-term CIP for each
asset class is presented herein.

Potable Water System

The Cosme WTP has served the City well for more than 100 years. The location of the WTP
with respect to the City requires a long travel time for potable water and requires repumping and
flushing of the water distribution system to maintain proper water quality for the City’s
customers. The IWRMP recommendation is to construct 20 mgd of membrane water treatment
capacity within the City limits (at either the Oberly or Washington Terrace Water Repump
Station) to be blended with 20 mgd of water from TBW.

This scenario provides the City with the greatest benefit at a reasonable capital cost. The large
capital investment will position the City for providing reliable high quality potable water for its
customers. The efforts of City staff have ensured the investment made for the Cosme WTP
established long-term regional benefit.

¢ Regional Benefit: TBW has expressed an interest in potentially using the Cosme WTP as
part of its regional water supply program. The City could sell the Cosme WTP to TBW and
use the proceeds toward construction of new membrane softening WTP(s) in the City. The
ultimate WTP location and technology will be a cooperative effort between the City and
TBW.

* Improved Technoloqgy: Membrane technology provides more assurances that future
regulations regarding more stringent potable water quality standard will be satisfied.

 Located Near End-Users: Sufficient space is available at the City’s Water Repump
Stations. Locating the WTP(s) in the City eliminates the potential for issues associated with
water age.

e 40 mgd Capacity: Although the City could construct the new WTP in 10 mgd increments
and phase the capital needs over time, staff would prefer to construct the full capacity plant
to minimize concerns related to different water quality produced by the Cosme WTP and the
new membrane WTP. The longevity of the Cosme WTP assets remains a concern in that
most were well past the industry standard useful life

A summary of the recommended potable water system 20-year CIP is presented in Table ES-
0-11.
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Table ES-0-11. 20-Year CIP Potable Water System Recommendations

Driver

Water
Treatment
Plant

Water Mains
Asset
Management

Water
Repump
Stations Asset
Management

Capacity
Improvements

Construction
Coordination

Regulatory Submittal Integrated Water Resources Master Plan

Description 20 Year CIP

Cosme WTP Improvements $15,500,000
Scenario P-4C New Membrane WTP in City Limits $120,000,000
P-4C Future Asset Management $6,000,000
Sub-Total $141,500,000

Backflow Prevention / Meter Replace $39,000,000
Main / Valve Replacement / Aqueous Crossings $90,000,000
Main Relocation $2,000,000
Downtown Main Replacement $113,000,000
Galvanized and Unlined Pipe Elimination? $260,000,000
Annual Condition Assessment $10,000,000
High Corrosivity Soils Pipe Replacement $191,000,000
Automated Meter Reading Installation Program® $35,000,000
Redundant Pipeline Installation Project $19,000,000
Sub-Total $759,000,000

Oberly Water Repump Station $10,295,000
Washington Terrace Water Repump Station $7,809,500
Gulf-to-Bay Water Repump Station $5,278,500
McMullen Booth Water Repump Station $630,000
Crescent Lake Storage Tank $2,668,000
Sub-Total = $26,680,800

Gandy Blvd Water Main Improvements $9,200,000
Southwest Blvd North Water Main Improvements $4,500,000
55th Avenue North Water Main Improvements $7,500,000
71st Street North & 74th Street North WM $4,700,000
Duke Energy Bartow Plant WM Improvements $2,200,000
Future Development $10,000,000
Sub-Total | $38,100,000

New Water Main Extensions $1,000,000
Service Taps, Meters & Backflows $16,000,000
Annual Bridge Replacement $10,000,000
Annual Roadway Coordination $2,000,000
Sub-Total | $29,000,000

20 Year CIP for Potable Water System

@ Cost to replace 256 miles of remaining galvanized water mains
Cost estimate provided by City contractor.

$994,281,000
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Wastewater Collection System

The IWRMP recommends scenarios WT-1 Smart Sewer Technology and WT-3 Express Sewers
for the 20-Year CIP. The Smart Sewer Technology will equip the City with the ability to know
how flows are occurring within the collection system. In the event wet weather is peaking in one
area of the City, flow could be diverted from surcharged sewers to sewers having available
capacity. The Express Sewers scenario offers the City the added benefit of being able to take
one WREF off-line for a short period of time while significantly reducing the likelihood for
unauthorized discharges or off-spec water production. The primary reasons for recommending
these scenarios are as follows.

e Fewer Unauthorized Discharges: In addition to the system improvements noted in the
Kriseman Plan, the City has expressed a desire to be able to effectively manage wet
weather flows associated with the 7-inch storm event (similar to Tropical Storm Hermine).
Having the conveyance capacity in the collection system will prevent authorized discharges
under many circumstances. Sizing the capacity for the Tropical Storm event, will afford
ample routine capacity throughout the system. The improvements noted for the CAPP will
address this level of service.

+ System Optimization: With a relatively minimal investment, the City can convert its
wastewater collection system into a smart sewer system. This technology provides
operations staff working in the collection system, lift stations, and WRFs to have a clear
understanding of where flow is entering the system and the estimated travel time to key
infrastructure. This advanced knowledge will enable staff to redirect flow to areas having
available capacity during wet weather conditions. The technology will also assist routine
system bypassing and diversion associated with operations, maintenance, or line breaks.

e Operational Flexibility: Scenario WC-3 Express Sewers will provide the City with
operational flexibility to divert wastewater flows to other basins. This is one of the goal
areas of the Kriseman Infrastructure Plan. The concept would allow one of the three existing
WREFs to be taken off-line for a few weeks, assuming the other two facilities have sufficient
systems operational to accept the additional flow. This added system protection should be
considered toward the end of the 20-Year Program outlined in the IWRMP. The CAPP
projects, Consent Decree projects, and Smart Sewer System will provide a greater benefit
and should be constructed first.

* Replace/Rehab Aging Assets: It is important for the City to continue is sewer and manhole
renewal programs. These programs are critical components of the EPA’s CMOM
requirements. The asset management recommendation for the sewers includes continued use
of the annual allowances to replace aging assets before they fail. Typical industry standard is
to replace 1 percent to 2 percent of the collection system per year. This approach allows the
City to maximize the life of existing assets while proactively addressing infrastructure needs
before they become problematic for the community.

A summary of the 20-year wastewater collection CIP recommendations is presented in
Table ES-0-12.

The line item shown under peak flow wet weather management for private laterals represents a
placeholder in the event the City decides to develop a comprehensive program. This decision
will be made in the future pending the results of the ongoing Private Laterals Pilot Study.
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Table ES-0-12. 20-Year CIP Wastewater Collection System Recommendations

Driver

Asset
Management

CAPP & Level of
Service

Regulatory
Compliance

Construction
Coordination

System
Optimization

Description 20 Year CIP
Manhole Ring and Cover Replacements $3,000,000
Flow Control 2, LS 12 $1,200,000
Annual I/l Removal $10,000,000
CMOM Annual Pipe R&R $80,000,000
CMOM Annual Manhole Rehabilitation Program $17,000,000
Annual Flow Monitoring Devices $1,000,000
Sub-Total Sewers $112,200,000
Lift Station Asset Management $159,050,000
Lift Station Resiliency Improvements $8,620,000
Lift Station SCADA Improvements $500,000
Sub-Total Lift Stations $168,170,000
Private Laterals Replacement Program $10,000,000
Lift Stations CAPP $53,600,000
Sewers CAPP $251,100,000
Sub-Total $314,700,000
LS 87 Childs Park Force Main and LS $8,200,000
CMOM Annual Pipe CIPP Lining Program $48,000,000
Sub-Total $56,200,000
Potential Septic Tank Eliminations $3,031,000
Annual Gravity Sewer Extensions $1,000,000
Annual New Sewer Connections $1,000,000
Annual Aqueous Crossing Rehabilitation $1,000,000
Annual Roadway Coordination $2,000,000
Annual Bridge Replacements $10,000,000
Sub-Total $18,031,000
Scenario WC-1 Smart Sewer Technology $12,750,000

Scenario WC-3 Express Sewers

$127,850,000

Sub-Total

20 Year CIP for Wastewater Collection System

$140,600,000
$809,901,000
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Water Reclamation Facilities

The IWRMP recommendation is to construct Scenario WT-1 Baseline WRF Needs; Scenario
WT-3 Upsizing WRFs for Peak Flows; Scenario WT-5 Nutrient Reduction at Northeast and
Northwest WRFs; Scenario WT-7b Wet Weather Storage Facility at the Albert Whitted WRF;
and Scenario 8 Treatment Wetland for Northeast WRF.

The WRF recommended strategy combines multiple scenarios at each WREF site. The
scenarios work in tandem to optimize replacement of aging assets with new technology as well
as replacing aging assets with upsized units to accommodate peak wet weather flow.

This scenario provides the City with a strategy for improving the resiliency and sustainability of
the existing WRF infrastructure while also improving the quality of reclaimed water produced
and indirectly improving the quality of local surface waters. This strategy accomplishes multiple
complementary goals and benefits for the City. The primary basis for making this
recommendation includes the following.

 Address Agingq Assets: The three WRFs require routine repair, replacement, or
rehabilitation of its assets. An industry-standard asset management program is
recommended to budget for and address asset needs in a proactive manner before they
reach the end of their useful life. This approach will result with improved reliability and fewer
asset failures.

e Water Quality: Producing a higher quality of reclaimed water reduces the concentration of
nitrogen running off to local waterways from reuse irrigation systems. It also reduces the
concentration of nitrogen pumped below into the injection wells resulting with improved
groundwater chemistry.

* Regional Benefit: Anytime the City can utilize reclaimed water instead of disposing it via
injection wells, the regional water resources benefit. When applied for irrigation, the
reclaimed water fill voids in dry soils; promotes positive ecology; and reduces reliance on
potable water for irrigation.

« Future Requlations: Constructing nutrient reduction facilities at the Northeast and
Northwest WRF will position the City to comply timely if FDEP requires utilities to operate
and maintain high-level treatment or advanced wastewater treatment throughout the State of
Florida.

¢ Increased Reclaimed Water Utilization: Having a high quality of reclaimed water
facilitates more uses for the water in lieu of sending it to injection wells for disposal. With
the nitrogen concentration reduced, the City will be able to expand its reclaimed water
distribution system and/or pursue wholesale customers. More information regarding these
options is presented in Section 7.

« Community Enhancement: A treatment wetland integrates well into the City’s urban green
space culture. The wetland facility would serve as an educational center, treatment facility,
protected habit for native wildlife, and passive recreation facility for residents and tourists.
By locating the wetland on a portion of the City’s existing golf course, green space is not
lost, rather it is further enhanced for a greater public benefit.

A summary of the 20-year water reclamation facility CIP recommendations is presented in
Table ES-0-13.



JACOBS

Table ES-0-13. 20-Year CIP WRF Recommendations

Driver

Description

Northeast
WRF

Northwest
WRF

Regulatory Submittal Integrated Water Resources Master Plan

Southwest
WRF

Asset

Management

Regulatory

Compliance

Capacity and

Wet Weather

Peak Flow

Nutrient
Removal

Alternative

Energy

Remaining Kriseman Plan
Asset Management Program $101,500,000 $97,500,000 | $124,700,000
WT-1 Future Asset Mgmt $800,000 $300,000 $0
WT-3 Future Asset Mgmt $600,000 $700,000 $2,100,000
WT-5 Future Asset Mgmt $2,000,000 $1,700,000 $0
WT-7B Future Asset Mgmt $0 $0 $1,250,000
WT-8 Future Asset Mgmt $800,000 $0 $0
Sub-Total $105,700,000 $100,200,000 $128,050,000
Off-Spec Storage Capacity $8,100,000 $19,400,000 $5,400,000
WT-1 Reliability $16,000,000 $6,900,000 $0
Sub-Total $24,100,000 $26,300,000 $5,400,000
WT-3 Upgrades $12,400,000 $14,600,000 $43,400,000
WT-7B Albert Whitted Storage $0 $0  $25,000,000
Sub-Total $12,400,000 $14,600,000 $68,400,000
WT-5 Nutrient Reduction $39,300,000 $34,700,000 $0
WT-8 Treatment Wetland $15,900,000 $0 $0
Sub-Total $55,200,000 $34,700,000 $0
SUS-2 Photovoltaic Systems $3,549,000 $2,282,000 $2,704,000
Sub-Total $3,549,000 $2,282,000 $2,704,000
20 Year CIP by WRF  $200,949,000 $178,082,000 $204,554,000

Total 20-Year CIP for WRFs $583,585,000

Reclaimed Water Distribution System

The IWRMP recommendation is to construct Scenario R-1 Expand Reclaimed Water

Distribution System and Scenario R-3 Construct Reclaimed Water Interconnect with Pinellas
County. The scenarios recommended for the reclaimed water distribution system provide the
City with the ability to utilize more reclaimed water and reduce the amount of water disposed via
the injection wells. The primary reasons for recommending these scenarios are as follows.

¢ Reduce Reliance on Injection Wells: The more reclaimed water that can be reused, the

less disposal into the injection wells. This approach is favorable because we are

maximizing u

tilization of resources.

* Increased Revenue from More Users: Adding residential customers as noted under

Scenario R-1 will result with more revenue for the Water Resources Department. Revenues
are also anticipated to increase with an interconnect with the County’s reclaimed water

system. The City is well positioned to provide reclaimed water to some unserved

neighborhoods in Pinellas County’s Utility service area.



Integrated Water Resources Master Plan Regulatory Submittal JACOBS

 Improved Water Quality: Any increase in reclaimed water utilization requires a higher
quality of water to be produced by the WRFs to reduce nitrogen concentrations. This
approach improves local groundwater chemistry, reduces scaling in distribution pipes and
appurtenances, and minimized eutrophication of local surface waters.

The overall 20-year CIP for the reclaimed water distribution system is presented in Table ES-
0-14.

Table ES-0-14. 20-Year CIP for Reclaimed Water Distribution System

Driver Description 20 Year CIP

Main/Valve/Tap Replacements $22,000,000

Northeast PCCP RWS Replacement $11,400,000

Northwest PCCP RWS Replacement $16,410,000

Shore Acres RWS Replacement $6,000,000

Asset Snell Isle RWS Replacement $2,000,000
Management Yacht Club Estates RWS Replacement $2,100,000
Isla Del Sol RWS Replacement $1,300,000

Automated Meter Installation Program $7,000,000

Future Corrosion Replacement Program $20,000,000

Annual Roadway Coordination $2,000,000

Construction Annual Bridge Replacements $1,000,000
Coordination Service Taps & Backflows $1,500,000
R-1 RWS Distribution Expansion $15,500,000

gizgzggznded R-3 Pinellas County Interconnect $12,743,000
Total $120,953,000

Note: Recommended scenarios do not include costs for nutrient reduction at the WRFs. These costs are included
in the WRF 20-Year CIP table.

Stormwater Management System

The City is currently working with the SWFWMD to update its Stormwater Management Master
Plan. This effort is scheduled to be complete in 2022. The IWRMP coordinated the evaluations
performed for the Basin C drainage area to identify early action projects. The recommended
projects will address challenges facing one of the most flood-prone areas of the City

The IWRMP recommendation is to construct Scenario SW-1 Early Action Basin C Projects,
Scenario SW-2 Replace Stormwater Management Systems at the WRFs, and SW-3 Construct
Seawall at the Northeast WRF. The scenarios recommended for the stormwater system
provide the City with the ability to better manage stormwater. The primary reasons for
recommending these scenarios are as follows.
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+ Improve Drainage: The Basin C projects address stormwater management, flood
protection, and I/l to a limited extent in the area of the City that has historically experienced
frequency issues. The projects also consider future variability in climate conditions and
potential sea level rise.

* Optimize Facilities: The WRF stormwater system improvements will ensure proper
drainage, cleanout silt from the existing stormwater system including drain pipes, inlets, and
pumps for all sumps and equipment in curbed areas exposed to rainfall. These projects will
improve internal access to treatment units for City staff during wet weather.

e Climate Adaption: The seawall at the Northeast WRF will protect the facility from future
SLR. This long-term strategy will mitigate extreme tides, surge events, and impacts
associated with future SLR.

The overall 20-year CIP for the stormwater system is presented in Table ES-0-15.

Table ES-0-15. Recommended 20-Year Stormwater CIP

Driver Description 20 Year CIP
SW-2 Northeast WRF Stormwater System $1,000,000
SW-2 Northwest WRF Stormwater System $1,000,000
SW-2 Southwest WRF Stormwater System $1,000,000
Asset Annual Storm Sewer Repair & Replacement® $20,000,000
Management
Annual Drainage Improvements® $50,000,000
Complete Streets Program - $50,000,000
Sub-Total $123,000,000
Annual Roadway Coordination ® $2,000,000
Construction :
Coordination Annual Bridge Replacements® $1,000,000
Sub-Total $3,000,000
SW-1 Basin C — Salt Creek Outfall® $30,417,000
SW-1 Basin C — Salt Creek Channel Widening® $11,892,000
Enhanced SW-1 Basin C — Lake Maggiore Secondary Outfall> $10,866,000
Stormwater
Management SW-4 Northeast WRF Flood Protection Wall $5,630,000
Floating Wetland Islands® $25,450,000
Annual Water Quality Improvements® $24,550,000
Sub-Total $108,805,000
Future Stormwater Projects from Master Plan $400,000,000
Future Projects
Sub-Total $400,000,000
20 Year CIP for Stormwater? $634,805,000

@ The full listing of capital needs will be updated by the City after the Stormwater Management Master Plan has
been completed.

b- Part of Stormwater Department CIP — not Water Resources
¢Includes Scenario described in Section 9 related to surface water lakes.
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Summary of 20-Year CIP

The totals for all 20-Year CIP forecasts are presented in Table ES-0-16 and Figure ES-0-5. To
complete all improvements across all utility asset classes the City would need to budget
approximately $157 million per year for a total of approximately $3.1 billion.

Table ES-0-16. Overview of 20-Year CIP by Asset Class

Asset Type 20 Year CIP ($) 20 Year CIP (%)
Potable Water Treatment $141,500,000 5%
Water Distribution $852,781,000 27%
Wastewater Collection $809,901,000 26%
Water Reclamation Facilities $583,585,000 19%
Reclaimed Water Distribution $120,953,000 4%
Stormwater Management? $634,805,000 20%
Total $3,143,525,000 100%

@ includes WRD and Stormwater CIP budgets

Potable Water

Stormwater /— Treatment
Management 4%
20% _\
—__Water Distribution
Reclaimed Water 27%

Distribution N

4% :
Water Reclamation |

Facilities
19%
——_ Wastewater
Collection
26%

Figure ES-0-5. Summary of 20-Year CIP by Asset Class

BI0620190903TPA EXECUTIVE SUMMARY ES-29
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Next Steps for Implementation of the IWRMP
The following action items represent next steps the City is advised to consider regarding an
approach for implementing the IWRMP recommendations noted in this report.

e Scenario P-4 Pilot Testing: Field testing is needed to analyze the appropriate blend of raw
water supplied by TBW with NF membranes. This ratio will affect the sizing of the
membrane trains as well as the overall capital cost. The testing should also evaluate the
level of treatment appropriate for the raw water bypass as well as if pretreatment for the NF
membranes is needed to increase the life of the treatment membranes.

e Scenario P-5 Pilot Testing: Although this scenario was not recommended for
advancement, if the City decides to pursue constructing an indirect potable reuse system,
then additional pilot testing is required to analyze the appropriate blends and treatment
strategies for the reclaimed water to augment Lake Maggiore; water pretreatment needs
prior to directly flow to the ASR wellfield; and pretreatment requirements for the surface
water treatment plant.

e Scenario WC-1 SCADA Master Plan: The Smart Sewer Technology system will be more
easily implemented if the City develops a master plan for the collection system SCADA
components. The SCADA Master Plan can expand to WRF and WTP uses of SCADA
technology.

e Scenario WT-3 Clarifier Testing: Full scale testing is recommended for the Southwest
WRF Secondary Clarifiers to determine if the proposed peak loading is within the capability
of the existing clarifiers.

e Scenario SW-2 WRF Stormwater Systems: It is recommended the City develop
Stormwater Management Master Plans for each WRF location. This approach will
streamline replacement of the silted up systems; update the Asset Management system of
appropriate system maintenance for the new systems; and determine the most suitable
construction sequencing strategy to minimize impact to plant operations during construction
of the new stormwater systems.

o Confirm Long-Term Planning Preferences: The IWRMP includes recommendations for
improving all utility infrastructure. The City needs to obtain internal concurrence with the
strategies recommended herein in order to develop a high-level 20-year CIP implementation
Plan. The Implementation Plan will identify phasing, priorities, regulatory deadlines, and
sequencing for the work recommended in the IWRMP>

o Prioritize 5-Year CIP: Jacobs worked with City staff to develop a prioritization strategy and
excel-based tool that can be used each year to assign priority scoring to the CIP projects.
The prioritization criteria that each CIP project will be compared across all asset classes
include: public health and water quality; level of service; historical performance; criticality to
operations; safety and security; aesthetics; sustainability; system coordination; and
alignment with City initiatives. A CIP Prioritization Standard Operating Procedure should be
developed to outline the steps staff agree to follow each year to develop and recommend a
CIP to City Leadership for review and City Council for approval.

o Develop Resource Allocation Plan: The City will need to determine the appropriate
staffing levels and skills sets needed to implement the IWRMP over the next 20 years.
Effective workflows for tasks shared between Engineering, Water Resources, Stormwater,
and other City Departments should be finalized based upon the draft documents created
while the IWRMP was being developed. The City will need to fill vacancies and fund
additional positions within both Engineering and Water Resources. Jacobs worked with City
Human Resources and Water Resources staff to develop an outline for drafting a
Succession Plan. The City is advised to work more aggressively toward Succession
Planning particularly in light that several key staff are likely to retire within the next three to
five years. A vast amount of institutional knowledge is going to leave the City and the next
generation of leaders needs to be groomed and mentored.



