
The Royal Lakes Wastewater Treatment
Facility in Jacksonville is a 3.25-mil-
lion-gallon-per-day (MGD) package

treatment plant that was built in the 1980s. It
was recen t ly acqu i red by the Jack s onvi ll e
Electric Authority (JEA), the largest commu-
nity-owned electric utility in Florida. JEA
also owns and operates six r egional waste-
water reclamation facilities.

Ex i s ting tre a tm ent at the Royal Lake s
Fac i l i ty consists of s c reen i n g, bi o l ogi c a l
tre a tm en t , s econ d a ry cl a ri f i c a ti on , u l travi o-
l et disinfecti on , a slu d ge holding tank and
t h i cken er. The plant ef f lu ent is disch a r ged
i n to the St. Johns River, a su rf ace water cate-
gori zed as impaired by the Flori d a
Dep a rtm ent of E nvi ron m ental Pro tecti on
( F D E P ) .

Total Maximum Daily Loads (TMDLs)
have been proposed for the St. Johns River;
however, the existing plant can not meet the

propo s ed TMDLs wi t h o ut su pp l em en t a l
treatment for nutrient removal.

The purpose of this project was to eval-
uate options for manag ing the wastewater
treated at the plant. Three alternatives were
evaluated: 1) decommissioning the facility, 2)
upgrading the facility to produce reclaimed
water for public access reuse applications,
and 3) upgrading the facility to meet water
quality requirements and TMDL levels estab-
lished for the St. Johns River.

Conceptual designs were developed for
each alternative, and the University of South
Florida team developed a r ecommendation
based on the following criteria:
S Environmental Impact
S Engineering and economic feasibility
S Operation and Maintenance
S Ability to test and implement
S Likelihood of success
S Public Perception

Existing Conditions & Design Criteria
The Royal Lakes Facility was issued a

permit through the FDEP under the provi-
sions of Chapter 403, Florida Statues, and the
F l orida Ad m i n i s tra tive Code on April 5,
2000. The permit was due to expire on April
4, 2005. The Royal Lakes Facility was operat-
ing at 2 MGD at the time of the study. Details
of the unit processes are shown in Table 1.

The following supplemental design cri-
teria were provided by JEA (Memorandum
dated November 15, 2004).
S The maximum design velocity for the force

main is 5 ft/sec at peak flow.
S The existing flow rate in the Southbrook

force main is 130 gpm at 30 psi.
S Existing force mains and pump stations

have sufficient capacity to handle the addi-
tional flow.
S The Bradley Road lift station is sufficiently

sized to handle the additional flow from
Royal Lakes.
S The Arlington Wastewater Treatment Plant

has adequate capacity to handle additional
flow from Royal Lakes.
S Flow from Royal Lakes is negligible with

respect to the existing flow into Arlington.
S Flow from Royal Lakes will have a negligi-

ble impact on the O&M expenses associat-
ed with treatment at Arlington.

Members of the design team visited the
Royal Lakes Facility and met with JEA per-
sonnel on March 4, 2005. Observations made
by the field team were incorporated into each
alternative, specifically the need for rehabili-
tating and upgrading existing equipment at
Royal Lakes.

Decommissioning
To decom m i s s i on the fac i l i ty, the ex i s ti n g

f l ow must be re - p u m ped to another waste-
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w a ter fac i l i ty capable of receiving the flow
within the JEA sys tem . The servi ce areas ad ja-
cent to Royal Lakes are shown in Figure 1.

Listed in Table 2 are the facilities that the
University of South Florida team identified as
candidates for rec eiving the flow from the
Royal Lakes service area, showing the current
average flow and permitted capacity for each
candidate treatment facility. Each of the can-
didate facilities has adequate capacity to han-
dle the 3.25 MGD flow from the Royal Lakes
service area.

The Arl i n g ton Wa s tew a ter Tre a tm en t
Plant was chosen by the team because its col-
lection system borders that of Royal Lakes.

There are two ways the flow can be
diverted from the Royal Lakes service area:
S Constructing a master pump station to re-

pump the flow.
S Redirecting the flow through existing and

new mains without re-pumping.
Red i recting the flow invo lves layi n g

some new force mains and tying into the col-
lection system at a few key points that would
allow the flow to be pumped via existing lift
s t a ti ons to Arl i n g ton’s co ll ecti on sys tem .
Because of scope restrictions and unknowns
about the system, the option of redirecting
the flow without re-pumping is not present-
ed in this article.

Master Pump Station and Proposed Routes
This altern a tive consists of de s i gning a

pump stati on at the Royal Lakes Fac i l i ty and
a pipe ro ute to transmit the wastew a ter to
the Arl i n g ton Plant. The pump stati on
de s i gn inclu des pumps as well as el ectri c a l ,
m ech a n i c a l , s tru ctu ra l , H VAC , and ancill a ry
f ac i l i ti e s . Two altern a tive pipe ro utes were
i nve s ti ga ted .

The peak hourly flow used for design is
5.1 MGD as determined from data received
from JEA. The necessary pumping capacity
can be provi ded by two 90-hors epower
pumps, with a 20-horsepower jockey pump
for low flows. The pump station is designed
to have sufficient space for an additional 90-
horsepower pump if future flows reach high-
er levels than anti c i p a ted from curren t ly
available data.

The pipe route proposed by JEA winds
through a residential area before tying into an
ex i s ting main. An altern a tive ro ute that
avoids the residential area is proposed for
JEA’s consideration and runs from the Royal
Lakes Facility, located on Western Way, east to
Southside Boulevard and then north to J.
Turner Boulevard, where it would tie into a
24-inch force main.

The existing right of way should allow
for easy construction and minimal impact on
residents in the area during construction;
however, utility locates are needed before the
feasibility of this pipe route can be fully
assessed. If there are numerous utility lines
( ga s , el ectri c , w a ter, etc . ) , this altern a tive
route could become more costly.

To fully understand the financial impli-
c a ti ons of the decom m i s s i oning altern a tive ,
an econ omic analysis was perform ed . Th e
con s tru cti on of the master pump stati on
and the laying of the new pipe con s ti tute a
s i gnificant co s t ; h owever, the cost of con-
s tru cti on wi ll be of fs et by the opera ti on and
m a i n ten a n ce (O&M) savi n gs re a l i zed by
taking the Royal Lakes Fac i l i ty of f l i n e . Th e
con s tru cti on and O&M pre s ent worth co s t s
a re shown for a 20-year planning hori zon in
Ta ble 3.

Some of the cost assumptions include:
no land acquisition costs, dewatering of the
entire route, and a 17-foot deep submersible
pump station; the discount rate of 5 percent
was used.

Converting Royal Lakes to a
Reclaimed Water Facility

JEA has a goal of providing 10 MGD of
recl a i m ed water to custom ers by 2007.
Using the Royal Lakes Fac i l i ty to provi de
recl a i m ed water can help JEA meet that goa l .
This altern a tive inclu des upgrading the
f ac i l i ty to meet Ch a pter 62-610 and Class I
rel i a bi l i ty requ i rem ents and con s tru cting a
recl a i m ed water tra n s m i s s i on main to a
point of con n ecti on in JEA’s ex i s ti n g
recl a i m ed water sys tem .

Nece s s a ry upgrades to the plant inclu de
i n s t a lling a bar screen to redu ce floa t a bl e
s o l i d s , adding a sand filter for total su s pen d-
ed solids (TSS) rem ova l , ref u rbishing all
t a n k s , retrof i t ting Wa s tew a ter Tre a tm en t
Plant No. 1 from a slu d ge holding tank to
add aera ti on capac i ty, ref u rbishing gri t
rem ova l , i n s t a lling an ad d i ti onal bl ower for
i n c re a s ed aera ti on capac i ty, i n s t a lling an
ad d i ti onal slu d ge pump for tru ck pick u p,
and rep l acing diffusers in Wa s tew a ter
Tre a tm ent Plant No. 1 .

To upgrade the Royal Lakes Fac i l i ty and
sustain flow, the slu d ge dige s ter wi ll be convert-
ed tem pora ri ly to a tre a tm ent plant and ad d i-
ti onal slu d ge tra n s port wi ll be requ i red . Th e
ex i s ting ultravi o l et disinfecti on , co u p l ed wi t h
the new filtra ti on unit, should be adequ a te to
m eet 62-610 fecal co l i form requ i rem en t s .

The reclaimed water transmission main
is proposed to be a 20-inch main, approxi-
mately 3.8 miles long, to a point of connec-
tion at the intersection of Baymeadows Road
and Pointe Meadows Drive.

Figure 1: Portion of JEA Collection Area Map

Table 2: Candidate JEA WWTP Average and Permitted Flows Table 3: Present Worth Opinion of Probable Cost
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Alternative Discharge Sites
Al tern a tive disch a r ge sites may be need-

ed to accom m od a te rej ect flows and po ten-
tial lower demands for recl a i m ed water.
As su m pti ons provi ded by JEA to the te a m
s t a ted that all recl a i m ed water from the
Royal Lakes Fac i l i ty can be accepted by the
s ys tem ; h owever, the Un ivers i ty of So ut h
F l orida team con s i dered other altern a tive
d i s ch a r ge opti ons wh i ch could be con s i dered
at a futu re date .

To disch a r ge into the St. Johns River,
n i trogen loading requ i rem ents need to be
m et . This opti on is con s i dered as a sep a ra te
a l tern a tive (Al tern a tive 3). The use of
Po t t s burg Creek Swamp as an altern a tive site
would el i m i n a te flow to the St. Johns River
and augm ent the wetlands habi t a t ; h owever,
this altern a tive is not fe a s i ble because of h i gh
costs and an incre a s ed risk for opera ti on a l
probl ems due to ch emical ad d i ti on for
requ i red ph o s ph orous rem ova l . These two
d i s ch a r ge opti ons are not inclu ded in the
con s tru cti on cost esti m a te .

A reject storage tank will be needed to
store flow in the eve nt of a plant upset.
Regulatory re quirements dictate that it be
sized sufficiently to handle one day’s worth of
permitted flow, or 3.25 million gallons.

Construction and O&M Costs
Table 4 is a summary of the construction

and O&M costs related to con verting the
plant to a reclaim facility.

This cost estimate includes upgrading
and rehabilitating existing facilities, the addi-
tion of filtration and a reject storage tank,
and all of the appurtenances and staffing nec-
essary to meet regulatory requirements.

Upgrading Royal Lakes to Meet
TMDL Standards for the St. Johns

River
The fe a s i bi l i ty of u pgrading the Roya l

L a kes Fac i l i ty to com p ly with TMDLs for the
S t . Johns River was inve s ti ga ted . Ba s ed on
the inform a ti on provi ded (St. Johns River
Wa ter Ma n a gem ent Di s tri ct stu dy ) , d i s-
ch a r ge to the St. Johns River wi ll requ i re
ef f lu ent total nitrogen levels to be redu ced to
5.9 mg/l. Th ree tre a tm ent tech n o l ogies to
m eet the cri teria were inve s ti ga ted for eco-
n omic fe a s i bi l i ty and con s tru ct a bi l i ty.

The biological removal of nitrogen from
wastewater is achieved by nitrification-deni-
tri f i c a ti on . Un tre a ted wastew a ter con t a i n s
organic nitrogen and ammonia (NH3) and
nitrogen. Some organic nitrogen is in partic-
ulate form and can be removed by physical
treatment processes.

Ammonia is soluble and is oxidized to
nitrite and nitrate. It can also be removed by
air stripping. In nitrification, ammonia is
oxidized by aerobic bacteria forming nitrite
(NO2) and then nitrate (NO3).

The aeration tanks which pr ovide dis-
solved oxygen perform the nitrification func-
tion in a wastewater treatment plant. A mini-
mum dissolved oxygen (DO) level of 2.0 mg/l
is recommended for proper nitrification.

Nitrate and nitrite can be converted to
N2 gas through an anoxic (low DO) process
called denitrification. The heterotrophic bac-
teria require a carbon to accomplish denitri-
fication. The carbon source can be provided
by the wastewater or added in the form of a
re ad i ly degrad a ble su b s tra te su ch as
methanol (CH3OH).

Prel i m i n a ry screening of c a n d i d a te
treatment approaches was conducted to iden-
tify technologies that meet several criteria:
optimization of existing on-site infrastruc-
ture, meeting nitrogen effluent limits, and

compatibility with existing site constraints.
To help control the costs of upgrading the
facility, efforts were made to identify te ch-
nologies that could be retrofitted into exist-
ing tankage.

Th ree altern a tives for nitrogen rem ova l
were sel ected by the Un ivers i ty of So ut h
F l orida team for det a i l ed analys i s : den i tri f i-
c a ti on filters , i n tegra ted fixed film with den-
i tri f i c a ti on , and mem brane bi ore actors .
E ach of the three altern a tives wi ll fit wi t h i n
the ex i s ting site bo u n d a ri e s , e ach is capabl e
of m eeting the tre a tm ent goa l s , and each can
be implem en ted using the ex i s ting plant
f l ow proce s s .

A comprehensive analysis of the current
treatment facilities is recommended to deter-
mine if they require upgrading or replacing,
in addition to implementing a new treatment
technology. The condition and performance
of the existing equipment affects the likeli-
hood of success for any plant enhancements.
It will also insure a uniform life expectancy in
all steps of the process.

During the field review, existing equip-
ment was identified as being in poor condi-
tion or offline completely. Modifications to
rep l ace or repair some of the iden ti f i ed
equipment are necessary and are included in
the cost estimates.

Successful implementation relies upon
the abi l i ty to maintain flow while plant
upgrades are be ing constructed. A smooth
transition from old technology to new will
insure that minimal burden is placed upon
existing facility. Implementation plans vary
based on the selected tr eatment alternative
and will determine the method of flow main-

Table 4: Summary of Costs

Figure 2: IFAS Flow Diagram
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tenance. The availability of land was also con-
sidered for the potential success or failure of
a given treatment option.

Each of the three technologies was ana-
lyzed based on ease of operation, potential
envi ron m ental impact , p u blic percepti on ,
and co s t s . The three upgrade altern a tive s
were compared to develop a recommenda-
tion for the Royal Lakes Facility.

Integrated Fixed Film 
Activated Sludge Process (IFAS)

The IFAS system is a two-part biological
treatment process which combines attached-
growth and su s pen ded - growth tre a tm en t .
The increased attached-growth surface area,
along with the suspended growth, results in a
high biomass concentration. The concentra-
tion of biomass provides an increased capac-
ity enabling the package plants to incorporate
an effective four-stage Bardenpho denitrifica-
tion process without the need for any addi-
tional structures. A process flow diagram is
provided in Figure 2.

Some reh a bi l i t a ti on of the ex i s ti n g
f ac i l i ty would be requ i red and wo u l d
i n clu de reh a bi l i t a ting the vortex gri t
rem over and cleaning and patching the
ex i s ting pack a ge plants. The implem en t a-
ti on of this fac i l i ty upgrade uti l i zes the ex i s t-
ing pack a ge plants. Mod i f i c a ti ons to these
p ack a ge plants would inclu de the introdu c-
ti on of f i xed film media into the aera ti on
s egm ents for the attach ed growth proce s s .
S c reens to retain the media within the aera-
ti on basins would be con s tru cted . Pa rti ti on s
for the fo u r- s t a ge Ba rden pho process wo u l d
also be needed .

Im p l em en ting this altern a tive wi ll
requ i re a ph a s ed mainten a n ce of f l ow wi t h
s everal steps du ring con s tru cti on .
Con s tru cti on would need to be sch edu l ed

du ring the low - f l ow season (approx i m a tely
1.5-1.7 MGD). The steps would invo lve the
a l tern a ti on of work and tre a tm ent flow
bet ween sep a ra ted secti ons of the ex i s ti n g
p ack a ge plants. A flow of 2.0 MGD wo u l d
be ava i l a ble for tre a tm ent while the
remaining 0.5 MGD can be worked on . Th e
costs assoc i a ted with this altern a tive are
$8.6 mill i on .

Denitrification Filters
Den i tri f i c a ti on filters uti l i ze an

attached-growth method of denitrification.
In the absen ce of ox ygen , h etero troph i c
microorganisms grow on the filter media and
convert NO3-N to N2 gas. Denitrification fil-
ters would require the reuse of processes cur-
rently in place at Royal Lakes in addition to

the filters. Sufficient conversion of ammonia
to nitrates (NO3) and nitrites (NO2) occurs in
the aerobic digesters currently in use.

Denitrification occurs at a higher rate
wh en a su pp l em en t a ry carbon source is
added. Methanol (CH3OH) addition would
achieve this. Optimum methanol is 3 mg/l
per mg/l of NO3-N. A process flow diagram is
provided in Figure 3.

Costs assoc i a ted with install a ti on inclu de
p i p i n g, power ru n s , and site prep a ra ti on .
Opera ti on and mainten a n ce costs inclu de
ch emical ad d i ti on (methanol) and, i f n ece s-
s a ry, a utom a tic analy zers . Excess met h a n o l
could interfere with UV tra n s m i t t a n ce .

Opera ti on of den i tri f i c a ti on filters
requires a nitrogen gas release cycle, or bump,
in addition to normal backwashing. The filter
is backwashed once every one to two days. It
is bumped once every two to four hours.

Hydraulic loading rates for average and
peak flow are 2.5 gpm/sf and 5.0 gpm/sf
respectively. At 75 percent of peak flow, 5.0
gpm/sf can not be exceeded. The footprint of
the filter would be approximately 1,200 sf
p lus 20 ft on each side ad d i ti onal space
allowed for face piping, blowers, and pumps.
This option requires the least manipulation
of the current facilities. Most construction
could take place while the current package
plants are under normal operation.

Membrane Bioreactor (MBR)
MBR technology is based on the combi-

nation of an act ivated sludge process and
membrane filtration. The separation of the
activated sludge from the effluent is achieved
using membranes. A flow diagram for this
process is shown in Figure 4.

Figure 3: Denitrification Filter Flow Diagram

Figure 4: MBR Flow Diagram

Continued on page 22
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One advantage of MBRs is that they
operate at a higher mixed-liquor suspended
solids (MLSS) concentration, allowing the
footprint of a conventional plant to be signif-
icantly reduced (about 50 percent or more).
A higher MLSS concentration also allows for
a more ef f i c i ent bi o l ogical process that
increases solid retention time, reduces sludge
yi el d , and improves re actor ef f i c i ency for
nitrification and denitrification.

Most MBR plants operate at a sludge age
in excess of 40 days. Long sludge ages can
decrease plant sludge production by 40 per-
cent, significantly reducing solids handling
capital and operating costs.

MBR also can provide full biological
nutrient removal if an anoxic zone and a
nitrified MLSS recycle line is present. To
remove phosphorous, the MBR system tradi-
ti on a lly uses ch emical ad d i ti on , wh i ch
achieves low effluent phosphorus levels.

G en era lly su rf ace cleaning of m em-
branes is required only twice a year, but daily
cleaning is necessary. Daily cleaning can be
achieved using membrane back pulse, which
consists of reversing the flow for about one
hour using permeate or chlorinated permeat-
ed at a designated interval. Cleaning also may
be achieved using membrane relax, which
consists of taking the membranes out of serv-
i ce for one to two minutes at 10-to - 1 2 -
minute intervals.

Construction and O&M Costs 
Table 5 shows a summary of the con-

struction and O&M costs for the IFAS, deni-
trification filters, and MBR alternatives:

All treatment alternatives were evaluated
using a net present value of 20 years. The cost
comparison includes equipment, installation,
operation, and maintenance. An issue related
to economic feasibility is the ability to reuse
the existing equipment.

Based on several factors, including over-
all water quality, cost, and ease of operation,
the best upgrade treatment option is IFAS.
The cost of this technology is comparable to
denitrification filters, but IFAS has greater
ease of operation and requires less additional
land space. Membrane technology has good
overall water treatment capabilities, but is
much more costly than the other alternatives.

Public perception of all upgrade options
is the same because the new treatment will
not intrude on the public beyond what is cur-
rently in place.

Comparison of Alternatives
E ach altern a tive for the Royal Lake s

Wa s tew a ter Tre a tm ent Fac i l i ty was eva lu a t-
ed based on its envi ron m ental impact , en gi-
n eering and econ omic fe a s i bi l i ty, opera ti on
and mainten a n ce , a bi l i ty to test and imple-
m en t , l i kel i h ood of su cce s s , and public per-
cepti on . The abi l i ty to test and implem en t
and the likel i h ood of su ccess were con s i d-
ered equ iva l ent for all three altern a tive s ;
t h erefore , these cri teria are not con s i dered
in the final com p a ri s on . All the cri teria were
given equal wei ght in the eva lu a ti on and
were scored over a ra n ge of 1 to 5 (1 = low-
e s t , 5 = high e s t ) .

Al tern a tive 1 – Decom m i s s i oning the
Facility
S Environmental Impact — Decommission-

ing the Royal Lakes Facility would have a
positive environmental impact because it
would reduce the amount of discharge cur-
rently going into the St. Johns River. It also
could have the benefit of reducing the
amount of water being pulled from wells
for irrigation or other uses because the
flow would be directed to a reuse facility.
S Ea se of Opera tion and Ma i n ten a n ce —

The equ i pm ent assoc i a ted with this
opti on would inclu de abo ut three miles of
tra n s m i s s i on mains, a pump stati on wi t h
t h ree pumps install ed , an odor con tro l
s ys tem and a backup gen era tor. Th i s
equ i pm ent requ i res very little mainte-
n a n ce and can be fully autom a ted , m a k i n g
this opti on rel a tively simple to opera te ,
and with the proper SCADA sys tem it can
be mon i tored and con tro ll ed from an of f-
s i te mon i toring loc a ti on .
S Cost — This option has the lowest capital

cost of the alternatives, along with the low-
est O&M cost.
S Public Perception — This option should

have a positive impact on public percep-
tion. As stated, it eliminates discharge into
the river and will have substantially less
noise and odor associated with it than any
treatment plant.

Alternative 2 – Converting 
to a Reclaim Water Facility
S Environmental Impact — Upgrading to a

reuse facility would be beneficial to the
environment because it would eliminate
discharge to the river and reduce the nitro-
gen loading to the watershed. It would also
provide an alternate source of irrigation
and other nonpotable water uses to offset
potable water use.
S Ease of Operation and Maintenance —

Ro utine opera ti on of a reuse fac i l i ty
involves two basic operational elements:
monitoring and control. Monitoring refers
to tracking influent and effluent character-
istics and process parameters specifically
for process control. Based on influent char-
acteri s tics and ef f lu ent water qu a l i ty
requ i rem en t s , m on i toring the fo ll owi n g
parameters is recommended at the indicat-
ed frequencies:

Influent and effluent flows: Continuous
p H , Ch l orine re s i du a l , Tu rbi d i ty:
Continuous
Effluent TSS, Fecal Coliform: Daily
Aera ti on MLSS, Retu rn MLSS,
Settlability: Daily
Influent and effluent BOD: Weekly

S Cost — The capital cost for this option is
slightly higher than the decommissioning
option, but similar to the upgrade option.
This option will require additional staffing
to operate the plant, so the O&M costs are
significantly higher than the decommis-
sioning option and are approximately the
same as the upgra de option. This option
will also allow the JEA to realize additional
revenues for providing the reclaimed water
services.
S Public Perception — This option should

also have a positive impact on public per-
cepti on . The use of recl a i m ed water is
widely viewed in a positive light. The use of
reclaimed water for irrigation is less costly
than the use of potable water, and residents
should appreciate the cost savings.

Alternative 3 – Upgrading the 
Facility to Meet TMDL Standards
S Environmental Impact — This option does

not eliminate the discharge to the river. It
treats the water to meet the new TMDL
requirements and also provides sustained
flows in the ri ver to provide and protect
aquatic habitat.
S Ease of Operation and Maintenance —

Ro utine opera ti on of an IFAS fac i l i ty
involves the same two operational elements
involved in the operation of a reuse facility:
monitoring and control. Monitoring the
same para m eters is recom m en ded but
should also include the following:

Influent and effluent TKN, ammonia-
N, nitrate-N, nitrate-N, and alkalinity

Table 5: Summary of Costs for Upgrade Alternatives
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Nitrified recycle nitrite and nitrate
Aeration basin ammonia, nitrate and
nitrate
The O&M requirements of an IFAS sys-

tem are substantially similar to those of a
reuse facility. O&M tasks related to the
clarifiers are eliminated, but are replaced
by tasks related to the maintenance of the
membrane modules.
S Cost — The 20-year present worth for this

option is the highest of all the alternatives.
S Pu blic Percepti o n — This should have a

po s i tive impact on public percepti on . It
wi ll help improve the qu a l i ty of w a ter in
the St. Johns River; t h erefore , this alter-
n a tive receives the highest score for this
c ri teri on .

Construction and O&M 
Cost Summary for all Alternatives

Based on the design information and the
sizing of the components, construction costs
and O&M costs with a 20-year horizon were
estimated for each alternative. These esti-
mates are summarized in Table 6.

Summary of Evaluation Results
Table 7 summarizes the results of the

evaluation process.

Recommendation
Ba s ed on the analys i s , the Un ivers i ty of

So uth Florida team recom m en ded
De commissioning the Royal La ke s
Wa s tewa ter Tre a tm ent Fa ci l i ty and re -
pumping the flow using a master lift stati on
at the ex i s ting plant. The lift stati on is
de s i gn ed so that it can be byp a s s ed and
t a ken offline if m a j or rep a i rs are ever need-
ed in the wet - well .

This altern a tive requ i res the least ex pen-
s ive O&M costs and, in ad d i ti on to the ben-

efits de s c ri bed , also helps JEA cen tra l i ze its
f ac i l i ti e s , wh i ch should provi de for easier
opera ti ons at those larger fac i l i ti e s . In ad d i-
ti on , the water diverted from the Royal Lake s
Fac i l i ty wi ll be tre a ted to meet recl a i m ed
w a ter standards at the Arl i n g ton Plant, t hu s
h elping provi de JEA with an ad d i ti on a l
s o u rce of recl a i m ed water. Fu rt h erm ore ,
el i m i n a ti on of the disch a r ge into the St.
Johns River wi ll help redu ce the nitrogen
l oading to the river.

EPILOGUE
JEA revi ewed the propo s ed de s i gn recom-

m en d a ti ons from each team parti c i p a ting in
the FWEA Stu dent De s i gn Com peti ti on and

decided to phase out the Ro yal Lakes
Wa s tew a ter Tre a tm ent Fac i l i ty in 2007-2008,
pending TMDL final limit determ i n a ti on for
the Lower St. Johns River. The ex i s ting opera t-
ing permit was ren ewed , b a s ed on the com m i t-
m ent to phase out the fac i l i ty in the near futu re .

JEA officials were very pleased with the
work conducted by the different teams. The
design reports written by each team were not
only a good learning tool for the students but
also proved valuable to JEA officials as they
developed their final de cision on the Royal
Lakes Facility.
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