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TALLAHASSEE )
SPRAYFIELDS RECLAIM
CITY WASTEWATER

FLORIDA’S CAPITAL CITY CITES ECONOMIC & ENVIRONMENTAL
ADVANTAGES USING VALLEY CENTER PIVOT IRRIGATION SYSTEMS
TO RECYCLE THE CITY'S TREATED WASTEWATER EFFLUENT.

ero. That's how much treated

waste water [rom homes, busi-

gss5es and campluses servjng

Tallahassees 127,000-plus resi-

dents reaches surface waters in north-
west Florida.

That wasn't always the case. For
more than 50 years, wastewater efflu-
ent was discharged directly into
nearby Lake Munson. Granted, it
wasn't raw sewage. But even the low
concentration of nutrients in treated
wastewater promote algae growth and
sediment buildup in rivers, lakes and
streams.

Then, in 1966. city of Tallahassee
sanitary engineer Tom Smith began
experimenting with irrigating farm
crops with treated wastewater. In the
early "70s, the University of Florida
conducted extensive wastewater re-
use studies at the Tailahassee site,
measuring crop yields. nutrient up-
take and changes in the soil.

Based in part on those findings, the
city decided to cease effluent dis-
charge to surface water, and, in 1980,
established the Southeast Farm with 7
Valley Center Pivots on 1.000 crop
acres, Concurrent findings by the US.
Geological Survey and the Florida De-
partment of Environmental Regula.
tion confirmed the wisdom of that
decision,

“We pump an average of 16 million galions of the treated wastewater every day of the
year. To do Ihat we have lo operate el least @ pivots each day. At maximum capacily we
could discharge nearly 24 million gailons of treated wastewater through the 13 center pival
irrigation systems In @ 24 hour period. Last year (1993) we sprayed 5.1 billion gallons on
1,800 acres. With the 60" of rainfall mother nature gives us each year, we're dealing with

200" a year."

100 Percent Recycled

In 1982, the site grew to 11 pivots
and 1,500 acres. By 1386, two more
pivols were added for & total of 13
pivots and 1,800 acres used for land
application of treated wastewater, To-
day, Florida's capital city is one of only
& handlul of major metropolitan areas

ITAM3S J13T4 WIAGLI3N

Randy Bond. Southeast Farm Supervisor.

recycling 100% of its effluent.

The city's Southeast Farm has
hosted wvisitors from China. India
France, Japan. and all over the United
States. This past February federal ER4,
officials brought India's Undersecre-
tary of the Environment and Forests.
Dr. A, Domodaran, to the farm, citing
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TALLAHASSEE
SPRAYFIELDS RECLAI
CITY WASTEWATER

FLORIDA’S CAPITAL CITY CITES ECONOMIC & ENVIRONMENTAL
ADVANTAGES USING VALLEY CENTER PIVOT IRRIGATION SYSTEMS
TO RECYCLE THE CITY’S TREATED WASTEWATER EFFLUENT.

ro. That's how much treated

waste water from homes, busi-

esses and campuses serving

allahassee’s 127,000-plus resi-

dents reaches surface waters in north-
west Florida

That wasn'l always the case. For
more than 50 years, wastewaler efflu-
ent was discharged directly into
nearby Lake Munson. Granted, it
wasn't raw sewage. But even the low
concentration of nutrients in treated
wastewaler promore algae growth and
sediment buildup in rivers, lakes and
streams.

Then, in 1968, city of Tallahassee
senitarv engineer Tom Smith began
expenmenting with irrigating farm
crops with treated wastewater. In the
early 70s the University of Florida
conducted extensive wastewaler re-
use studies at the Tallahassee site.
measuring crop yields. nutrient up-
take and changes (n the soll.

Based in part on those findings. the
city decided to cease effluent dis-
charge to surface water and. In 1580,
established the Southeast Farm with 7
Vallev Center Pivots on 1.000 erop
gcres. Concurrent findings by the US
Geological Survey and the Florida De-
partment of Environmental Rezula-
tion confirmed the wisdom of that
decision
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ARECLAIMED \ode
vi*ATER PROJECT <Z;

"“We pump an average of 16 million gallons of the \reated wastewater every day of the
year. Ta do thal we hava lo oparate 2l |least B pivels each day. At maximum capacity we
codld dischamge nearly 24 million gailons of treated westewaler through the 13 cenler pival
irrigation sysiems in @ 24 hour perfod. Last year (1993) wesprayed 5.7 bitlion gallons on
1.800 wcres. With the 60" ol rainfRll mother nature glves us sach year, we're dealing wiih
200" a year.” Randy Bond. Southeast Farm Supervisor.

100 Percent Recycled

[n 1982, the site grew to 11 pivols
and 1500 acres. By 1986. two more
pivots were added for a total of I3
pivots and 1.800 acres used for land
application of treated wastewater. To-
day. Florida’s capltal city is one ol only
a handful of major metropclitan areas

JIAM3S 013974 WIAHL3EN

recycling 1004 of its effluent

The citys Southeast Farm has
hosted visiturs [rom China. [ndia,
France. lapan. and all over the United
States. This past February federal ERA
officials brought Indias Undersecre-
tary of the Environment and Forests
Dr. A. Domodaran. to the farm. citing
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it a5 an example of "a state-of-the-art
water recycling program that contrib-
utes to agricultural resources and
pollution prevention.’

The farm is located on land leased
for 50 years. It sits atop the Floridan
Aquifer. 3 massive limestone aguifer
which is partially recharged by water
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from the irrigation operation. "The
sandy soil southeast of Tallahasses
promotes percolation of the treated
wastewater. while the crops remove
and utilize the nutrients in that wa-
ter.,” explains Jim Peters. Director of
the City’s Water and Sewer Depart-
ment. “The Florida Department of En-

JIAM3S 07314 WIAHLIEN

vironmental Protection (as it is aow
&nown) sets strict guidelines on what
can be returned to the environment,
We sample the wastewater effluent at
our plant to make sure we're meeting
those requirements. We also monitor
several strategically placed wells
around the field to make sure our
ground water stays within compli-
ance,” Peters notes.

16 Million Gallons A Day

According to John Dean, Sewer Di-
vision Superintendent for the city;
*We looked at other possibilities, in.
tluding rapid infiltration basins, deep
well injection and ocean outfalls. But
we becamez increasingly convinced
that land application with center piv-
ots offered both economic and envi-
ronmental advantages.”

Separation and treatment of solids
is the first step in managing raw sew-
age collected from Tallahassees 50
miles of sewer lines, Dean explains
The stabilized and reduced solids are
spread in a 700-scre forested and
grassed site southwest of the city. A
small amount (about 1 million gallons
2 day) of treated wastewater is irri-
gated on a 100-acre hay feld located
at the southwest plant

The remainder of the effluent, as
much as 16 million gaillons & day, 15
pumped 8.5 miles to the Southeast
Farm. It is stored briefly in large
lined, open-air lagoons belore it s
land applied through 13 Valley Center
Pivot irrigation systems.

Al this point, the eflluent has been
processed and disinfected to the point
that it is no longer sewage and there is
no odor It is extremely low in sus-
pended solids (less than .001%). Nutr-
ents such as nitrogen are in solution.
and the water looks clean and clear

Separate Farming Operation

Dean and Peters sugzest that one
reason similar programs run into dif-
ficulty is that the farmer isn't given
encugh flexibility in terms of crop and
land management. Too often, they say.
engineersmake the mistake of writing
tight specifications of what and when
cropping practices can and cant be
done. That makes it difficult to adjust
to all the wvariables inherent with
farming. Tallahassee officials inter-
viewed 4 of 30 applicants to manage
the farm. They selected a grower whao
demonstrated the ability to adjust
farming programs and cmps to make
the Southeast Farm a profitable enter-
prise.
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“The grower's primary responsibil-
ity is to raise crops 1o utilize the
nutrients in the wastewater ln the
absence of a farming program, the
irrizated acreage would quickly de-
velop inle unmanageable weed
fields,” explains Randy Bond. supervi-
sor of the city’s Southeast Farm. “The
whole objective of this farm is to
manage the treated effluent (wastewa-
ter] by growing crops. That means we
need something growing year-round.
We only shut down when the temper-
ature drops to near freezing, 10 days
last year, and only for a few hours
each day.”

A weather station on site provides
accurate temperature readings. The
farm's main pumps shut off automat-
ically at 35 degrees. When the temper-
ature climbs back up to 37 degrees,
the pumps start up and the pivots
begin irrigating again,

The Hait-Circle Solution

The greatest challenge facing Wal-
ter Vidak and his partner. Andrew
Roberts. the growers selected to man-
age the cropping program at the
Southeast Farm, was identifying and
managing crops that could handle the
high volume of irrigation water and
make use of the nutrients (NPK) in
that water. “There's definitely no need
for additional water from any other
source, The wastewater |ust keeps
coming and coming,” Vidak confirms.

Thelr current solution is to raise
grass on half of each center pivot all
year long. The perennial Bermuda-
grass i5 overseeded with a winter
grass each year. The other half of the
circle will be used for corn, canola,
soybeans, or ancther grazing crop.
‘Bermudagrass has a deep root sys-
tem with excellent water and nutrient
uptake capacity,” Vidak explains, “We
apply as much as 3" of water a week
for several weeks at a time, and just
see additional grass growth.”

TAL

\iley Deater Gilmore Acgers, Aogers Irrigation, Pelham, Geomia, was Involved In the design
and installation of the 13 Valley Center Pivots at Tallahassee's Southeast Farm.

The sysiems are opergted year-round, averaging G,000 hours 3 year, Under Randy Bond's
supenasion, the city parforms system service and maintenance: “Our experience has helped
us establish 2 service and mainténance schedule to allow U to keep going non-stop. We
service mechanical drive train components at 3,000 hours, or about twice a year (in
accondance with the Valley maintenance guide). Scheduled maintenance and replacement of
certain pams (s whal keaps the sysems running and keaps our service costs (labor) o a
minjrmum. 'We replace drive units with factory recommended rebuilt units at appraximataly
12,000-15,000 hours. We replace the entire pivot at 30,000-60.000 hours (around 10 years ol
cntinunus service) not because it's no longer useful, but io insure reliability of the system."

T1S 0N
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Videk reports that limiting the
amount of water on corn for the [first
B-10 weeks of growth enhances the
crop's root growth, “If the roots don't
have to 2o down for water you don't
get adequate roof development and
that restricts nutrient uptake capacity
Half circles let us limit the water early
in the growing season to develop a
deep root system on cormn.”

“The half-circle manasement sys-
tern is perfect for the city as well"”
confirms Bond. “[t lets us use al| the
center pivots all the time, which is
how our pumping and piping equip-
ment was designed."”

A Moveable Feast

The 13 half-circles of grass provide
13 sixty-acre permanent pastures for
both winter and summer grazing of
feeder cattle. During the winter, Vidak
has the option of planting the other
half of each pivot in an annual grass
for grazing, or of planting some other
winter crop. Fences with spring-
loaded gates let the center pivot drive
towers pass easily from one side of
the field to the other.

During the summer menths, when
as many as 2,000 head ar= on the
farm, he plans to move the entire herd
from one hall-circle to another on a
daily basis. "We feal we'll get more
dry matter into the cattle and have
better parasite control,” Vidak says,

Cattle arrive on the farm rom mid-
August through the end of October
weighing 400-550 |b. After grazing at
the farm, they are shipped off the farm
1o ieedlots (often in Colorado) frem
December through May weighing §30-
850 Ib. He supplements the pasture
grass diet with a dry ration at the rate
of 1% of body weight daily. That's
typical in the summer but in the
winter they olten increase the dry
ration to 2-3% of body weight since
Bermudagrass is dormant November
through February and their pasturs
can be limited.

Center pivot irrigation gives Vidak
an extra 25 days of grazing in the
winter compared to his dryland
farming neighbors. "Close irrigation
management lets us maintain our Ber-
mudagrass and ryegrass pastures wel|
into late May, while most dryland
pastures are done by May 1. The rye-
grass growing season s sxtended by
irrigation management, and bv not
allowing the ryegrass to reach boot
stage, We keep it grazed, and Leep
applying the water. By early June, we
start relying on Bermudagrass jor the




o

Teilabassee contracts with Pascua Florida
Gorporation, Inc. to grow craps on the
Southeast Farm. The city supplies water,
maintenance ol the 13 center pivols,
pumping equipment and farm buildings.
The growers, Walter Vidak (shown here
walklng a fleid of canola) and Andrew
Roberis, ar responsible for all farming
operalions, including tillage, planting,
[ertilizing, harvesting and marketing. They
retaln all eamings Irom the sale and
grazing of farm products, which include
torn, canola, soybeans. ryenrass,
Bermudagrass and cafle.

summer months. We're practicing in-
tensive grazing, although we're not
purists. We let them graze and fill up,
ihen rest somewhere else.”

Crops, Soils, Chemicals

The peak flow season for wastewa-
ter volyme is the winter months when
rainfall amounts are higher and
classes are in session at Florida State
University and Floride A & M Univer-
sity. The summer months of May. June
and Julv produce lower wastewater
amounts that can actually limit Vid-
ak's total corn crop to B00-1.000
acres. He applies between .25" to .5
of water per rrigation pass. depend-
ing on the crop. kesping the water
application rate low to aveid pushing
nutrients past the rogt zone.

Vidak has been planting and har-

B'd T1S 'O

vesting in circles—row crops and
pasture —since ‘83, "We find it saves
wear and tear on our equipment and
it works well with the pivots. We just
start planting along the inside of each
wheel track and work inward" He
applies both fertilizer (to a limited
degree) and crop chemicals through
the pivots, The soils are testad yearly,
and leaf analysis during the growing
season helps him determine what ad-
ditional inputs are necessary for a
successful crop. Despite the intensive
wastewater application, ground water
quality has not declined.

Canola Gaining Ground
Vidak plants canola—an oilseed

crap relatively new to the southeast—

between the 1st and 15th of November
each year “Wheat and oats are the

predominant winter crops in the area,

but they have not been highly profit-

able due to low yields and even lower
prices. Canola is a viable alternative

even though it takes a high level of
management.” Yields in the 45-50 bu./

acre range are typical under center

pivot irrigation, but a timely harvest

is critical, Vidak cautions. "Canola

won't wait in the field. | can recall a 40

bu.facre canola harvest that was sud-

denly delayed 2-2 days by rain. When

we got back into the field, yields were

cut in half.” Vidak's rule of thumb is if
a grower [eels he has the eguipment

and labor to harvest 500 acres of

wheat, he should plant oniy 250 acres

of canola

In 1993-94, Vidak harvested 360

acres of cancla. He drills the crop into

the ground at .3" to .73" deep. During

the growing season he makes several

applications of nitrogen through the

center pivots at the rate of 15-20

|bJacre (N) per application [or a total

of 150 |b./acre. He estimates that the

wastewater is supplying the crop with

another one-third of a pound of nitro-
gen per day per acre, or an additional

2.3 |b. of nitrogen per acre sach week,

Center pivot systems in the feld are
monitored on a computer at the fam
site, The city purchased its own telem-
etry systems and uses the Valley
C:A:M:S control panels to provide addi-
tional control and as a backup system
to the telemetry program. “Valley is the

ITAES 071374 WIAHL3EN

expert of irngation equipment.” notes
Randy Bond. "And by using C:AM:S m_
conjunction with the telemetry pro-
gram we can do just about everything
o the pivol except repair iL

"We can program and control pivet
operation either from the office or al
the pivot point, while monitoring we-
ter pressure, system direction. loca-
tion in the field, chemigation mode,
and other [actors. Flus, there are
alarms so that [ a systemn [ails we can
get someone out there immediately.”
Bond says that a lightning storm can
shut down a pivot or two. I that
happens, pressurs in the water distri-
bution system builds until it reaches a
predetermined lewvel at which the
pumps shut off automatically.

Bond says the crops under Valley
irrigation systems at Tallahassee's
Southeast Farm are getting the job
daone, and thats important for the
city's residents and for the environ-
ment.

Sustainable Application

According 10 Dean Howard, Direc-
tor of Project Engineering, Valmont
Irrigation: “The Tallahassee project
demonstrates that long-term land ap-
plication of wastewater, when man-
aged properly and applied with
reliable center pivot irrigation Sys-
tems, is a sustainable and environ-
mentally compatible method of
handling wastewater.”

Howard, who works closely with
Tallahassee city engineers on the
Southeast Farm irrigation project
points out: “The Valley Center Pivots
at the Tallahassee Sprayfields (South-
east Farm) have demonstrated their
durability by operating in some cases
£0.000-65.000 hours before replace-
ment."”

The Valley Model 48363s being re-
placed are resold to other growers.
and will continue to provide depend-
eble crop irrigation for years to come.

“There may be no other site where
center pivots are operated this num-
ber of hours, a2 testimonial to the
quality of the engineering. materials,
and manufacturing of these systems,
as well as to the operation and main-
tenance programs conducted at the
Southeast Farm,” Howard reports, <
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Municipal

From small vilages to large matro areas, Valley

units are used to apply wastewater to

thousanos of acres of land, providing solutions

0 waslewater management 1ssues

s Dally water needs and nuirient requirements
are satisfied when effiuent Is used lo produce
forage and field crops

a Many growers benafit when wastewater
provides a source of irmigation watar in and
arsas

a Valley units help manage resources in water-
short areas to Increase vields and profits

Industrial

A number of tacliities directly bensfit from

effactive wastewater management with Valley

Irrigation equipment

a Reduces or eliminates wastewater
cischarged to overloaded municipal facilities

& Potential to reduce capital Investment for
convenhtonal treatment facilities

Amaong those turning wastewater into an

asset are:

x Food processors, Including meat packers
and vegetable canners

u Paper, pulp, and wood product producers

Agricultural

mere’s how the agricultural industry berefits

from effective management and distribution of

wastewatar

a Livestock and poultry tacilities use pivot
sprinklers to handle liquid manure

» Open and confined feedlot operations can
meet EPA standards by applying water and
wagte runaoft with pvot or inear macnines

a Not limited to seascnal application

z Piant nutrients contained in the wastewater
reduce the nead for commercial fertiizer

3 Sprinkier used as mulli-purpose equipment—
applying wastewater, clean water and farm
chamicals

24
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