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HISTORY /BACKGROUND 

The City of Sarasota Wastewater Treatment Plant disposed of its secondary treated 
effluent in the past via direct discharge into Sarasota Bay. In 1985, the City had agreed 
with EPA to cease discharge to Sarasota Bay by July 1988. The City relied upon 
development of a 2,500 acre land treatment system for a means of alternate disposal, 
however, this option was eliminated when FDER denied the construction permits for 
the project in 1986. In order to resolve the regulatory time restraint, the City entered 
into a consent decree with EPA in 1988 for the project. 

The City then began a fast paced yet comprehensive evaluation of alternative effluent 
disposal/reuse options with the aid of a task force that included the City, FDER, the 
Southwest Florida Water Management District, and the City's legal and engineering 
consultants. The task force ultimately recommended that the City pursue an aggressive 
urban/agricultural reuse project. �e City's goal was two-fold: 1) to modify the existing 
treatment plant so that reclaimed water suitable for unrestricted public access could be 
produced and, 2) to identify a site with sufficient reuse capacity to meet the City's flow. 
To achieve the first task, the City upgraded the wastewater treatment plant to a 13 mgd 
advanced secondary plant with the ability to treat to AWT quality for periods of wet 
weather discharge. 

The second task was to locate a sufficient reuse site. A decision was made to limit the 
site investigation of the first phase of the reuse program to only large potential reuse 
customers that could meet the City's design flow rate. With assistance provided by the 
Sarasota County Agricultural Extension Agency, a list of potential customers was 
compiled via a telephone survey. Landowners who expressed interest in receiving 
reclaimed water were sent non-binding letters of intent as means of better assuring 
their sincerity in the project. 

Following the survey, it was apparent that the most advantageous reuse customer 
interested in the project was the Hi Hat Ranch, which consisted of approximately 12,000 
± acres of mostly improved pasture and close to 400 acres of citrus. This site had a 
particular advantage, in that it was located in the vicinity of the 36-inch diameter reuse 
force main that had been designed for the earlier proposed land treatment project and 
could therefore be constructed in a timely manner to suit implementation of this 
agricultural irrigation project. 



The City then began negotiatiQnS With the owners of the Hi Hat which centered

around:

●　Management of the reclaimed water (how could the ranch receive additional

re。aimed water when needed and what would the City do with the water durlng

low crop demand periods).

●　Water quality assurance (beneficial nutrients′ heavy metals, etC.)

● Long term availability of reclaimed water and the potential impacts on the site

(i・e・, impac鳴on future land use).
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皿e Hi Hat Ranch is Iocated approximately twelve mile§ eaSt Of the City of Sarasota

(Fi写u誓1)・一〇ThE rapeh _COnSists of approximately 12,000 acres of farmland, With the

Of the land being devoted to the grazlng Of beef cattle on improved pasture

the remamlng land being utilized for orange grove production and vegetable
●　　　　●

maj Ori ty

land and

farmlng.
●

The ranch was lrrlgated in the past via a ridge and furrow lmgation system, Which was
●　　　　　●

SuPPlied water from ousite irrigation wells・珊e farmer chose to minimize the use of

this system approximately 15 years ago′ however′ When the cost of electricity increased

to such a point that血ey could no Ionger JuStify the pumplng COStS for pasture●　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　●

lmgation・珊e ranch did′ however′ COntinue irrigating the citrus groves with onsite

We11s・ In 1988′ reClaimed water from the city was offered to the ranch fdr irrlgational

PurPOSeS・

珊Iowlng negotiation§′ a 20-year reuSe agreement was eventually finalized, in which

the guidelines and responsibilities for each party were laid out. AIso included in the

agreement’followlng eXtenSive modeling and historical plant細ow data, WaS the

eSfablishment of the maximum鯖ow rate the site could be guaranteed each month by

the City and the minimum average daily flow that the site expected to receive.

馳二壌些e喜平垂鱒t申es車重迎　　　　　　　　　　.

The Hi

fb重重ows:

Hat reuse system is basically divided into three components which are as

'　The distribution §ystem的erce mairs′ Valves, etC.) which distributes the reclaimed

Water at the ranch.

●珊e ridge and furrow system fdr pa§ture land irrigation and the microiet

肌Igation system for the citrus grove.

●珊e storage sγStem′ which consists of a holding pond for wet weather storage and a

r合p調mp sぬ龍on.
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A schematic of the system is shown in Figure 2・

珊e maJOrity of the Hi Hat Ranch consists of improved pasture that was at one time
●

1rrlgated with a ridge and furrow system.珊e system basically consists of water being

discharged to the highest elevation of a触d and being distributed throughout the蝕d

Via a series of seepage irrlgation ditches. The water is maintained in each field by

COntrOI structures in the main ditches.

珊e reuse system for thi§ PrOject included the installation of a distribution pIPlng

SyStem tO tranSmit the reclaimed water to the previous imgation well locations, the

refurbishing of the existing and construction of new ridge and furrow ditches, the

implementation of control and terminal structures′ and the constructing of a storage

and pumplng facility.

The ridge and furrow ditching consisted of the construction of approximately 400 miles

Of ditches and the installation of 500 controI structures.珊e system was deslgred and

COnStruCted with the aid of existing Soil Conservation Service (SCS) plans for the site.

It should be noted′ however′ that much of the land did not have existing ditches or

Plans and had to be designed to meet the SCS standards。

珊e pipeline/distribution §yStem WaS designed such that all of the existing well sites

(the high elevation points of the ranch) could be served via an energy dissipating

delivery structure to deliver the reuse into the main transmission ditches of the reuse

Sy§tem. A pipe gallery was a重so included that allowed the City the option of servlng any

Part Of all of the ranch at one time in。uding瓜e citrus grove and′ if needed′ the storage

克也重ity・

珊e system also included the constructing of a 185 mg storage facility with a pump

S融on′ Which could either receive or deliver reuse from or to鳳e distribution system・

聖輩やiew寧手書臆Sy寧主筆吐Q撃墜垣塑

Reclaimed water is conveyed by a fbrce main which is 36′′ in diameter and 12 miles in

length’from瓜e City’s WW呼to the Hi Hat′§ distribu申n system. Reclaimed water is

Served to the §ite at a minimum of 30 psl・ This residuai pressure allows the reclaimed

Water tO be used at the far reaches of the site without havlng tO be repumped′ With the

exception of the on-Site citrus groves. The distribution system consists of

approximately 61′000 feet of 12-30 inch ductile iron pIPe Which transmits the water to

the irrlgafron and storage systems. The system is designed such that water can be

directed to the ridge and furrow system′ the citrus grove and/or to the storage facility.

珊e reuse system consists of two types of irrigation systems: ridge and furrow type

lrrlgation for the pasture and microiets for the citrus. The storage facility cousists of a

饗場acre (185 mg) storage pond with an as§OCiated repump facility・珊e pump s融on

has a dual function of both servmg tO rePumP and boost the reclaimed water directly

舟om瓜e WWTP to approximately 60 psi at the pumps as required to serve the groves

and also for removlng Water from the §tOrage POnd to serve either the pastu鵜

irriga髄on or龍re蜜櫨us grove§′ When needed. This system i§ designed to allow the

●



ranch to operate under a Best Management Practice′ thus providing the ranch with

redaimed water as needed.

DESCRIPTION OF FAC町TIES
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珊e distribution system consists of the fctlowlng:

●　Fdrce main and valving

'　Turn out structures

●　Pipegallery

珊e purpose of the system is to transmi串irect and distribute the re。aimed water being

received from the wa§teWater treatment plant to the irrigation and/or storage system・

The system is designed such that water may be directed to any or all of the imgation

tum OutS Simultaneously with water being directed into or out of the storage ponde

珊e reclaimed water is distributed uniformly瓜roughout the ranch such that the City is

assured that the system will not discharge any of the reclaimed water off the Hi Hat

Ranch.

塾塑⊆e Main

The layout of the force main is designed such that each of the abandoned wells

PreViously used in the past for ridge and furrow irrigation can be supplied with
re。aimed water. In addition′ the system is designed to supplement the irrigation

demands of the dtrus grove as well as to provide freeze protection for the grove.珊e

force main is also deslgned with a route to and from the storage pond such that water

can be directed into or out of瓜e pond at any time. It wa§ dedded that瓜e most feasible

deslgr WaS tO rOute a main pipe down the existing farm road and to route tumouts,

branching off the main′ tO eaCh of the demand locations (well sites)・ This design

Simplified the co購加Ction of the force main′ aS Well as allovmng fdr easy access to all of

the isolation valves. All of the system′s isolation valves are either of the sIow-

。osing/sIow-OPening bu鵬r組y or gate type to alleviate any concerns with water

hammer・ The force main is designed to deliver 2.5 mgd of water to each turn ouLyia

flow controI valves′ With the exception of the pipe to the orange grove which requlreS

6′500 gpm (9.4 mgd) during fieeae protection・ It shouid be noted that due to the fact that

珊e orange grove requlreS a minimum of 30 psl at the grove as opposed to the O psi
●

r徳idual pressure requlred fbr珊e ridge and九蘭roW SyStem′ the two lrrlga髄on systems
●

are operated independen髄y. The maximum組ow condition§ Of髄re force main is 30

mgd which is the result of all pasture irrlgation turnouts being operational

Simultaneously. The force main is designed to handle thi§ flow w軸40% of the組ow

(12・5 mgd) being directed to the northern portiQn Of the ranch and the remaining 60%

(17L5 mgd) being directed to the §Ou虹



Turn Out Structures

A structure is Iocated at the end of each tum ouL with the exception of冊Le Citrus grove・

珊e structure consists of an isolation valve′ a flow controI valve, a組owmeter, and a

組ow spli糠er box.

珊e isolation valve is deslgned to remove a tum out from operation・ This is requlred
●

When the hydraulic demand of the pasture land being served by a turn out has been

met or durmg rePalr and maintenance periods・

珊e組ow controI valve regulates the maximum flow to 2.5 mgd・珊is is achieved with

a modulating valve that i§ being controlled with an upstream orifice plate. When the

PreSSure drop across the orifice plate exceeds a pre-Set level re組ecting a flow greater

than 2.5 mgd′ the modulating valve will dose such that組ow is restricted back to 2.5

mgd as determined by the ori鮮ce plate・珊e maximum limit of 2.5 mgd is based on the

Consumptive U§e Permits (CUP-s) of the previously used irrigation wells which served

the ridge and furrow system in瓜e pa§t・ This limit can be raised or lowered if an area

requlreS mOre Or less water than anticipated・

珊e組owmeter is a requirement of DER and its purpose is to monitor and record all of

the組ow that the tum叩is receiving.珊e組owmeter is of the mechanical type, With a

di拙ype read out for lrstantaneOus and totalized組ow monitoring.

珊e組ow splitter box functions as an energy dissipater and a directional device.珊e

flow splitter box is designed such that water from the distribution system is dropped

into the box′瓜us di§Sipa血g any residual static or velocity pressure prior to it reaching

the ridge and furrow"SyStem・珊e velocity is reduced to gravity flow to minimize

erosion of tlre furrows.珊e §Pli鵬r box is also capable of direc血g the組ow through any

Or all three of i畦discharge parts′ aS Well as splitting the flow volume as required.

挫al霊e蝉臆臆音量蛙塑

The purpose of the pIPe gallery system is to interconnect all組ow routes of the

distribution system′ aS Well as acting as an interface between the龍eatment plant and

血e ranch∴珊e pipe gallery cousists of a valving layout that interconnects two sources

Of water with three demands・珊e two sources being the wastewater treatment plant

flow and the water being pumped from the storage pond. The three demands are the

northern and southem areas of the ranch′ aS Well as the storage pond. The valving

allows the operator龍r唖exibility of directing鋤ow in any combination possible,

in。uding deliverlng Water to the pond simultaneously as water is being repumped

from the pond back into the §y§tem・

a軍ion S § tem

珊e搬Hat Ranch has two d輔erent types of irrigation syste耽′ each fdr a d搬rent cr中

軸ese two types of systems are晒dge and furrow一章for pasture land and '章microiet"

重mga患onめ義龍鳩ぐi龍雌g珊Ve・
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Approximately 4′792 acres of improved pasture land′ PengOla and bemuda grasses, are

lmgated with a ridge and furrow lmgation system.珊e system was deslgned around
●　　　　　　●

the Soil and Conservation Service standards and was deslgned to use reclaimed water

from the City of Sarasota・§ Wastewater Treatment Plant as its imgation source which

induded meet主ng all of DER permit conditious for a reuse site。

珊e ridge and furrow §yStem (Figure 3) consists of a series震paralleled furrows

typICally spaced approximately lOO feet apart′ Which are connected to a main

tranSmission channel.珊e furrous紺e 18 inche§ deep and the mains are two feet deep

With both havlng a 3:1 side §lope.珊e system operates in the fdilowlng manner.珊e
●

reclaimed water is delivered to the high elevation points of the ranch′ Strategically

located such that all of the improved pasture lands can be served by transmission

ditches′ Via gravity flow. Reclaimed water i§ SerVed to the main trausmission channels

at ZerO PreSSure Via the force main tum outs・剛ow controI structures at the low end of

the main channel cause the water level to rise and組ood the laterals (furrows).珊e

血rrows then transmit the water into the soil via in餌ration which in turn causes the

groundwater level in the field to rise. Irrigation is ended when the field reaches the
desired soil moisture content. RIdge and furrow lmgation e舶ency lS aPPrOXimately

60%. Using the modified Blaney-Criddle method′ it is estimated that the expected

eVaPO置tranSPlration demand of pasture land in this area of FIorida′ is approximately 52

inches毎ar or approximately l inch/week′ however′ the site is conservatively irrigated

at.5 in/wk to ensure zero runoff.

珊e ridge and furrow、SyStem also consi§ts Of terminal controI structures. The terminal

COntrOI structures are essentially a fixed controI structure at the end of each main

transmission route・ These §truCtureS are a requlrement Of D圏R, and their purpose is to

ensure鳳at拙of the redaimed water is retained within the ranch boundaries.

曲事t車車掌争ti蛙軍唾塾

珊e grove is divided into three areas′ eaCh requlrlng aPProXimately 2′000 gpm.珊ere

are tWO tumOuts into the grove from the distribution system′ With one tum out

SerVlng the two northern sectious and the other鵬rn out servlng the southern section.

珊e §yStem has the ability of being served with either on-Site irrigation wells or from

鳳e reuse distribution system, Or both.

珊e maximum軸ow of the grove with all microiet emitters on is 6,500 gpm, Which is

to be expected durlng freeze protection conditions. The micr叫et irrigation system

requires a 30 psi residual pressure at瓜e grove header fbr all組ows. Tb achieve拙s, all

re。aimed water being received by the grove must be repumped at the storage pond

PumP S融on to overcome pipe friction and鍋enng losse§・珊is includes water from

the storage pond for high demand condition§, aS Well as water from the wastewater

treatment plant during low demand cond縄ons. Due to the §mall o輔ce diameter of

the micrqjet emi鵬rs′ an in-1ine劇ter assembly w鎚deslgned and in成alled to remove●



any entrained sand or algae from the組ow to the grove・ This珊er assembly consists of

Centrifuge separators as well as barrier餌ers fdr the removal of sand and algae.

Stem

珊e storage system consists of a l事O-aCre StOrage POnd with a 185 mg capacity′ a PumP

Station′ and the requlred pIPlng血d appurtenances from the pond to the pump station,

as well as parallel pIPeS interconnecting the pump station with the pIPe gallery.珊e
●

StOrage facility is deslgned to meet the wet weather storage requlrementS Of the reuse
●

SyStem and is deslgned with the ability to supplement any lmgation demand
●

●　　　　　　●

requlrements exceeding the e珊uent flow beingJeCeived from the wastewater treatment

Plant′ i・e・′ droughts′ freeze protection, etC.

珊e storage pond is constructed with an earthen berm which is 8 feet above the

SurrOunding ground elevation′ Which includes 3 fdet of freeboard as requlred by DER・

珊e maximum usable storage depth of the pond is 5 feet.珊e pond is designed fdr 14

days of storage at the deslgn flow of 13 mgd or 26 days at the ourrent flow ofアmgd・

Please note tha=he construction ¥Of this facility requlred the mitigation of
approximatelyア2 acres of wetlands. An emergency spillway, COnStruCted at the

SOuthem end of the pond′ WaS deslgned to discharge water from the pond when the

maximum storage depth has been exceeded・珊e pond also cousists of both an influent

and e組uent structure to transfdr water to and from the storage pond・

珊e pump s融on is Iocated at the southern end of the storage pond and is comprlSed of

恕荒業霊宝慧盈㌻龍cal turbine pump§・ The pump station serves the

●●Remove water from the storage pond and repump it to pressure prlOr tO it re-

entering the distribution system.

Pump all water from either the storage pond or the wastewater廿eatment plant

PrlOr tO its use by the citrus grove・ In this case′ the pump station functions as a

booster pump′ SuPPlying the grove w粗required minimum pre§Sure Of 30 psl.●

¥
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珊e City of Sarasota agrioul調ral reuse system′ at鳳e抽Hat Ranch′ Currently operates

under several permits・皿ese permits include: FIorida Department of Environmental

Regulation (FDER) permits for the ridge and furrow irrigation §ystem, distribution

System′ and storage fatility as well as NPDES permits for the irriga龍on and storage

facili中血addition to agency permits fdr the pr車"he system is required to meet the

COnditions included in the reuse agreement between the City and the ranch which

in。udes water quality parameters′ minimum and maximum flow rates’and general

∞nditio購which allow the ranch to operate under Best Management Practices (BMP).

ノ,′・



珊e specific FDER permit conditions of interest for this pr。ect′ in which this reuse

SyStem must conform are as follows:

●　皿e City shall establish and maintain a log system that will identify which areas

have received reclaimed water and when the controI structures were adjusted.

●　The City shall follow the approved Hi Hat Ranch Soil Conservation Service Plan

Where applicable′ eXCePt Where it conflicts w皿the terms and condi瞭ons of this

Permit or it becomes necessary to construct additional controI structures in order
to prevent a direct discharge of redaimed water from any ridge and furrow field or

Ci加S grOVe tO Surface waters of the state. The construction of any such additional

COntrOI structures is authorized and requlred under this permit・

●　珊e City shall not apply reclaimed to any ridge and furrow field until the riser

boards have been installed in the appropriate controI structure。

'　The City shall not remove the riser boards from the terminal con億Ol紺uCtureS Of

any agrlCultural reuse field until the water level in the ridge and furrow field

COntrOlled by such terminal structures has dropped below the ground surface.

. A piezoineter for measuring groundwater elevations in each basin must be

monitored by the City・珊e City must record groundwater levels in basins to be

irrigated immediately prior to application′ immediately following lrrlgation and

Within 24 hours after lrrlgation・

' Re。almed water shall not be applied to any basin unless瓜e depth to groundwater

aS meaSured at the basin piezometer is greater than six (6) inches prior to

application.

'　Rleclaimed water shall not be applied to any basin until the appropriate water

levels have been recorded′ the riser boards have been installed and a v王sual

inspection of the basin has been completed・

●

●

珊e City shall monitor鳳e level of reclaimed water in the §torage area On a鵬ekly

basis until the water level reaches 36 inche§ from the.top of the emergency

OVerflow weir. When the water level rises above this 36 inch limit′ the City will

begln mOnitorlng the level of reclaimed water in血e stor喝e area on a daily basis,

until it falls below this limit.

珊e City shall stop adding reclaimed water to the storage area once the level of

re。aimed water rises above 36 inches from the top of emergency overflow weir

and if珊e net increase in water level is lO inches or more over瓜e succeeding 30

day′ 15 inches or more over the succeeding 60 days or 20 inches or more over瓜e

§uCCeeding 90 days・ When the re。aimed water level in the storage area drops

below this 36 inch limi㌦ the City may resume applying re。aimed water to the

S番〇着age袖ea・



珊e NPD電S permits fdr the prpject allow discharge from the storage facility only durlng

a lOO-year Storm event′ and from the ridge and furrow lmgation system only durlng a

10-year StOrm event.

Condusion

The Hi Hat Ranch reuse proJeCt has been in operation for over two years, and is

Performing as designed・ Records depict that the site is using on the average of.5

inches!week as designed and is meeting all of珊ER′s permit conditiorrs.

聖地尋t R手中鮮臆Sv宣提m Pros a種d Cons

●　Environmentally Compatible

●/ Low Energy Requirements

●　Low Maintenance

●　Low Capital Investment

Cons

●　Land Intensive

●　High Oper担Onal Labor

●　Requires Extremely Level Terrain
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