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Figure 1. Layout of compost pad (above)
Figure 2. Refention pond sizing (right)

Modeling

Retention Pond Sizing
1. Weather Information for retention pond:
Entar the region number of facili
location from the map on the dgl
2 2. Runoff volume from compost pad:
Compost pad size used in desigr= 4.3 ac
153,733 cu feet
T Volume of runoft= | 1,450,008 gal
194 ft
3. Slzing the pond:
Entar the angle for the side slop
Enter the depth for retention pan
50
Enter tha top length (surface} of pand: f
Top width (suface) of pand= 160 fest
Proceed to Retention P Bottom langth of pond= 134 foet
Bottom width of pond= 143 feet (nct shown)
Surface acreage of pond=| [ BCres
Storage volume of pong=| 1,151,062 gai
Procaed 1o Land Treatment Page

A Compost Facility

Engineers at the University of Georgia
develop a computer program to address
“what if” questions for a windrow
composting facility concerning process
design, pad size, retention pond and costs.

Jason Governo

LANNERS, engineers and facil-
ity operators are often faced
with the challenging questions
of how much land, equipment, labor
and investments are required for
composting. The numerous factors
that impact decisions make it te-
dious to formulate assessments
quickly. To address this situation,
engineers at the University of Geor-
gia have developed a user-friendly,
spreadsheet based computer pro-
gram that they call Computer Wiz-
ard assist in the design of windrow
composting operations.
A well-designed commercial oper-
ation has seven defined steps: Feed-
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stock recovery, feedstock prepara-
tion, composting, stabilization, cur-
ing, refining and storing. The Com-
post Wizard uses a multistep linked
process that — based on regulations
in Georgia and current scientific
recommendations — takes into ac-
count these steps to design the com-
posting area, runoff collection pond
and land treatment system for a
windrow facility. The program in-
cludes design algorithms that ad-
dress the “what ifs” for this type of
operation.

" Critical user inputs are covered,
such as amount of feedstocks, types
of equipment, number of workers,

and facility location to develop pre-
liminary designs of the composting
process. Each design variable has
interrelated economic ties to esti-
mate both the required start-up
capital and operational costs of the
facility. Users can quickly vary in-
puts and generate many different
design scenarios to address site-
specific needs and conditions for a
particular operation.

Description of Design Process

The design process for a turned
windrow composting facility involves
five steps: process design, sizing of
the composting area, runoff, collec-
tion pond, land treatment design for
runoff and capital and operating cost
estimation. The Compost Wizard was
written in design modules, in spread-
sheet form within Microsoft Excel.
Design modules utilize user inputs
and previously calculated outputs for
its calculations.

An example is provided of the de-
sign comparison of an existing 45-
tons/day biosolids composting facili-
ty in southeastern Georgia. This
facility is located at a publicly owned
wastewater treatment facility
(POTW).

(A) Composting Process Design

To maintain rapid composting,
feedstocks are blended to provide an
initial C:N ratio of approximately 30
and a moisture content of 55 percent.
The computer program requires the
user to input the available feedstock
quantities and properties, and target
process conditions based on either a
continuous or batch operation sce-
nario. The total daily throughput of a
facility is calculated, and the user’s
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manual provides tables that contain
properties of many different com-
monly used feedstocks. These tables
assist in the development of the com-
post process. This version of the Com-
post Wizard does not include recipe
development.

(B) Compost Pad

The compost pad consists of a
windrow area in which the active
composting process and turning oc-
curs, a curing area in which final
stabilization of the product occurs,
and the storage area which contains
the final marketable product.

The program asks the user for in-
put about windrow height, width
and length, process duration time,
and estimated volumetric reduyction
(shrinkage) of the material. With
the information, the windrow vol-
ume, number of windrows, acres re-
quired and a graphical layout of the
site are presented. Figure 1 (not to
scale) is an example of a graphical
layout of the compost pad, as re-
quired by the Compost Wizard, for
the example facility. All curing is
done in the same location by com-
bining windrows so no “extra” cur-
ing space is required.

Managers may not choose to phys-
ically move the material from one re-
gion of the pad to another, however,
that material does occupy space that
cannot be used for other operations.
The size of the curing pad area is
based on the curing period and the
size of the curing windrows. After
the curing process is finished,
windrows can either be left in place
where they are (curing pad) or
moved to another location (storage
pad) for storage before end use.

A buffer zone is added around the
compost pad as an odor control mea-
sure. The more rural an area, the
less buffer is usually required. Com-
post operations located in highly
populated areas may need a signifi-
cant buffer around the pad to dis-
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perse any odors and keep down odor
related complaints.

(C) Retention Pond

In many states, depending on the
type of feedstocks processed, regula-
tions require the collection and
treatment of all surface runoff from
a compost site. In Georgia, biosolids
composting operations not located
on site at a POTW requires a reten-
tion pond with a capacity greater
than the expected runoff from a 24-
hour/25 year rainfall event.

Design criterion used in the Com-
post Wizard for sizing of the reten-
tion pond is based on the highest
monthly rainfall from a 30-year his-
torical weather data set, which pro-
vides a volume greater than that
needed for a 24 hr/25-year event.
Users select the geographical region
of the particular state where the fa-
cility will be located. The program
then automatically references the
30-year historical weather data for
that region and bases the design on
the month with the maximum pro-
jected runoff in that region. To en-
sure a conservative design, the vol-
ume of runoff is calculated as if all
the water that falls on the compost

pad area is captured in the pond.
The retention pond is then sized to
collect this runoff with the user spec-
ifying the desired side slope angle,
depth and pond surface length.

Although the example facility
does not require a retention pond be-
cause it can route all runoff back to
the POTW, Figure 2 shows the size
of the pond needed if the windrow
composting operation was located
away from the POTW and was re-
quired to have one.

(D) Land Treatment

Land treatment systems basically
apply the captured runoff water to a
designated area using agronomic
application rates. Although cap-
tured water can be circulated back

-onto the windrows for moisture, our

land treatment design standards
are based on regulatory standards
and not on management strategies.

Land treatment design is depen-
dent once again on the site-specific

-30-year historical weather data for

that location. It is assumed that the
collected runoff is directly sprayed
onto the land; therefore, the acreage
required for treatment is controlled
by either the hydraulic budget of the
soil or the nitrogen balance of the
cover crop that consumes the ap-
plied nutrients. The larger of the hy-
draulic budget and nitrogen balance
areas is used as the required land
area needed for treatment.

(E) Capital and Operating Costs

It is difficult to accurately deter-
mine the amount of start-up capital
and operating costs required to run
the operation. Compost Wizard al-
lows the user to input wages and
benefits for skilled and unskilled
labor, size and number of equip-
ment, number of windrow turns per
cycle, fuel costs, contract work,
feedstock, disposal, land- and con-
struction costs, equipment replace-

-ment and facility insurance. It also

produces a cash flow statement us-
ing adjustable inputs on tipping
fee, bulk product sales, interest

‘rate and loan life. Cost avoidance

values are also calculated to illus-
trate how much could be saved by
not disposing organic materials in a
landfill,

Calculating all input data, the
program balances capital expendi-
tures, operational costs and rev-
enue generation to produce a bot-
tom line cost per ton. This can be
compared to other waste manage-
ment options to determine if com-
posting is cost effective or economi-
cally feasible.

Case Study

The Compost Wizard was vali-
dated by comparing the program
outputs to the design and opera-
tions of the biosolids composting fa-
cility cited earlier. This facility
composts 35 tons of yard trimmings
and 10 tons of municipal wastewa-
ter biosolids per day. The total pro-
cessing time for composting and
curing to achieve the level of stabil-
ity desired is 45 days. The facility is
located at the wastewater treat-
ment plant and all the runoff from
the site is diverted to the head-
works of the plant, therefore no col-

-lection pond or land treatment is

required. The equipment includes
two tractors, a windrow turner, a
front-end loader, one small dump
truck and two side discharge trail-
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Turn With the Best

POROSITY: The SCAT Advantage

SCAT’s patented Elevating Face is
the single most effective way to
introduce and trap oxygen and
maintain porosity in a compost pile.
SCAT’s simple effective technology
gently lifts, tumbles and drops
material into windrows or stacks.

For complete details contact:

SCAT Engineering, Inc.
202 Locust Street, P.O. Box 237
Hopkinton, IA 52237

800.843.7228
or
sales@scat.com
317.842.1145

SCAT Offers a Full Line of Self-Propelled and Tow-Behind Turners
Including Our New PTO Drive SCAT 481P

Having Trommel Prohlems?

Smaller/Larger Models Available

i

American
Made

.

Tornado Star" 4012 DELUXE

...Your Screening Solution For High Moisture

Compost - Topsoil - Decomposed Bark
Ground Wood - Peat - Muich

SGREEN U.S.A., Inc.

FACTORY: SCREEN U.S.A., INC.
1772 Corn Road » Smyrna, GA 30080 = www.screenusa.net

770/433-2440
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ers. Two operators run the facility,
which was established in 1996 and
was funded from a state grant and
a low interest loan.

The results of the program calcu-
lations closely match the actual size
of the facility, with an over predic-
tion of 2.3 percent (Table 1). Be-
cause land was available on the site,
and minimal construction costs
were involved, total capital costs
were predicted to be $225,000, a
value 3.2 percent lower than actual
costs incurred. The program predic-
tion for operating and maintenance
of equipment was $22,500/year,
which was 51 percent higher than
what the facility reported. Total
processing cost was calculated to be
$12.87/ton, which was 22.7 percent
higher than what the facility re-
ported. It should be noted that the
facility is a county run operation,
and in the author’s experience,
costs figures may be underestimat-
ed because of sharing resources be-
tween county departments. Further
validations for various sized
windrow composting facilities are
also being performed.

Software Availability

In an effort to make the program
more available to a larger audience,
18 states with known composting in-
terests were selected for distribu-
tion. Since Compost Wizard uses
site-specific weather data to calcu-
late both pond and land treatment
system size, historic weather data
was obtained for each state (Ari-
zona, California, Delaware, Florida,
Georgia, Indiana, Iowa, Louisiana,
Michigan, New Mexico, New York,
North Carolina, Ohio, Oregon,
Pennsylvania, Texas, Virginia and
Washington). The states were cho-
sen based on current composting in-
frastructure.

Ideally, Compost Wizard would
custom design each operation using
each state’s specific regulations.
However, this version’s calculations
and requirements are based on Geor-
gia’s present design requirements.
Compost Wizard will be available for
purchase in August, 2001 at
www.compostwizard.com. Questions
regarding the program can be sent
to: jgoverno@engr.uga.edu. [ |

Jason Governo is with the Universi-
ty of Georgia’s Engineering Out-
reach Program based in the Drift-
mier Engineering Center in Athens.
Estimated cost of the Computer Wiz-
ard program is $250. A presentation
on the computer program will be
given by Governo at the BioCycle
Southeast Conference in Atlanta
August 27 - 29, 2001.
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