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mpoertance of peultry austry in
the United States

= 311 companies In poultry production/processing
m 536 facllities

m 243,000 employees

= about $38 billion annually.

=R Geergia, poulti/is the largest agrculital
Industry, wWith' an annuall contribution; off $2.5
pIllienI e the state’s ecenemy. in 2004.

= GA first In breller proauction in the USiin 2004,
Withr 145849 0 teial proeliclion



Water use

= Federal sanitation; regulations have caused
processing plant consumption of water to increase
significantly: (:29%)

= T0o ensure products are as pathogen-free as
possible, poultry processers have used more water
I Precessing

= Perods off dreught can lead terincreased
competiion between industial and ReuSenolaf USEers

Ol Walter



Obj ective
=10 evaluate the operational’and ecenoemic
effectiveness of the recycling process of
chiller water 1n:a pilot poultry: precessing plant
USing a pelymeric ultrafiltration memibrane
system.

= e analysis Includes) the financial Investment
and sensitvity analysis.

= leclhnicallassistance provided by UGA'S Eeed
SCIENCE & llechnelegy department and
filration; systen provided by SEpre-Rechem,

IRC;



ndustrial process and water
consumption

= The poultny industry it US generally
produces “ready — to — coek™ poultry
products.

= T he processing activities; :
Receiving = Killing > Bleeding >
Defeathenng = Evisceratingl = Chilling =>:
Weighing, Grading and Packaging =

Shipping
(USEPRAS 1975, and ehsenanon)




ndustrial process and water
consumption
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ndustrial process and water
consumption

= Carcasses should be chilled rapidly to
pelow 40 °F (from about 70 °F) tor minimize
microebial growin and' te presernve product
guality
(IFsail; Highy anad Schade; 1995).

=10 de this, moest peultiy/ plants Use two
chilling tanks i SErEs, a pre-chilleranda
main chiller



Ultrafiltration; definition

= Elltration: a unit operation that Is designed to
separate suspended particles from a fiuid media
(also called “fieed”) by passing the solution
[Arough a poreus membrane or medium.

= Ul@tlt@aten: 0.01 micrens. Utilizing| pressures
Uprter 145 psi(10rear), cenceniraies suspended
Selids and seluies off moelecularwelght greater

ihan 1,000.




Water Reuse Challenges

= \\ater to be reused in the carcass - chilling

process must meet the USDA — ESIS reguirements:

at least,
60% microeorganisms reduction;, and
60% LI referred to freshwater

m\Wastewater to he discharged must meet the
CWA — Athens-Clarke requirements:

maximumraliowead levels of
BODI=1000 ma/it; ISS = 750/ mg/lt, ©G = 200 mag/Lt




GA Wastewater Surcnarges
Parameter Concentration ‘mg/Lz Charge‘ger 1IOOO Ibsz

B_OD - daitsop 0 wEnh
L sayhE C$92.00

751-10000  $13800
o550 diddgp
1. B0l 7500 e
o praasg o sRgOD
{51900 . = s1p000

> Maximum allowed
Source: UNIFIED GOVERNMENT OF ATHENS-CLARKE COUNTY, GEORGIA
FEE SCHEDULE FOR WATER AND WASTEWATER SERVICES




Reconditioning Guidélines for
Chiller Water

Minimum Minimum Volume of Recycled
Reduction in Light Water to Replace one

M icrooriani sms Transmission Volume of Freshwater

70 e o -
8 o gy i s

Source: Code of Federal Regulations, Title 9, Section 381.66. (USDA, ESIS. 1987).



Variables Considered

jBO_D' . mg/ |
coD  mglL

o
T
TPC  cfumL
Coliform  cfu/mL

- Total Suspended SO|IdS
-'Blochemlcal Oxygen Demand

~ Chemical Oxygen Demand |
Oil and Grease '

" Light Transmission
Total Plate Count
~ Indicator of fecal pollution

ciu/mL = Colony — forming units per mililiter




Retentate

Filtrate

Reduction

TSS (mg/L)

n= 144242 !

BOD (mglL)
n=i3:3:3

COD (mgl)
g
OG (mg/L)

n=333
TPC (cfu/mL)

n=14 42 42

Coliform (cfu/mL)
n= Al
LT (%)
n=2 9

3838571 i

0.059853
2,252.00

39.606397
3200
45460606

455.3 -

v 4.988877
N 7,822.857543
980.764447

1.037749

45.10

e

= 355

0.072052

46.70

2867442
Ll
4082483

92.0

1.632993
117.190476
13.239332

0.785714
0.716894

8115

007

| 2.475476
0.054826
220530
38516952
3,130.0
41.432676
363.3
6.182412
7,741.380952
1 910.022218
5,238095
001

~ 46.05 =Increase

20




Retentate

Filtrate Reduction

TSS (mg/L)

n=14 42 42 _
BOD (mglL)
pmidd gt
COD (mgll)

0G (mg/L)
n=3:3.3
TPC (cfulmL)
N=14 42 42

Coliform (cfu/mL)
n= Al
LT (%)
n=2 9

3838571 i

0.059853
2,252.00

39.606397
3200
45460606

455.3 -

v 4.988877
N 7,822.857543
980.764447

1.037749

45.10

.

1355 2475476
0072052  0.054826
46701 220530 1
2867442 38516952
00 31300

4082483 41432676

Q2 il o npaa

1632993 6182412

117190476 7,741 o5 504 |
13239332 910.022218
0785714 5238 g7 300, |
0.716894 Sl i TR i
-191.15 > 90% Jrease.
o e




Retentate Filtrate

Reduction

TSS (mg/L)

n=14 42 42 |
BOD (mglL)
pmidd gt
COD (mgll)

e

0G (mg/L)
n=3:3.3
TPC (cfulmL)
N=14 42 42

Coliform (cfu/mL)
n= Al
LT (%)
n=2 9

3838571 i
0.059853

225200

o 3%
0.072052

4670

- Mean
Stdv
~ Mean
So, our pilot plant can reuse chiller water at the
ratio of 1:10 -1
(1:10 gal of recycled water to substitute

g gal of freshwater - maX|mum achlevable)

i 47547_5 _
0.054826

220530

6952
00
3.3

>412 i

Mean 7,822857543  117.190476
 Stdv 980.764447  13.239332
Mean i 6 0.785714
 Stdv 1037749 0.716894
Mean =~ 4510 - ° '@ 9115 >90%
S e

910.022218 :

- (2060 87.30% |
11001

>rease.

20




Results; Generated Variables

Variable n = 1000

TSS(mgl)  Mean
| L -

BOD (mgll)  Mean
s
COD (mglL) ~ Mean
Rl ~ Stdv

0G (mglL) ~ Mean
| s Stdv

Retentate
(Before UF)
3.841696
0.059563
2,251.45473
39174739
3,241.49445
45221577
455.255990
4957678

Filtrate
(After UF)

1.350819

0.072214
46675472
2936392
109.698912
4192456
92.060275
- 1606069

Reduction
(Difference)

2 490877

0095039

2,204.77926
30427615
3,131.79554
 ustpataa
363.195715

5.241826




Results; Generated Variables

Retentate Filtrate
Variable n=1000 (Before UF) (After UF)

TSS(mgl) ~ Mean 3841696 1350819

0G (mglL) .~ Mean 455255990  92.060275
| i Stdv. 4957678 ~  1.606069

e  Stdv 0059563 0.072214
BOD (mg/l)  Mean 225145473 46675472
S g 30d74rad T oog6g0

COD (mglL) . Mean 324149445  109.698912
L  Stdv 45221577 4192456

*Reduction*
(Difference)

2 490877

0095039
2,204.77926
30427615
3,131.79554

 ustpataa
363.195715

5.241826




Results; Generated Variables

Retentate Filtrate *Reduction”®
Variable n=1000 (Before UF) (After UF) (Difference)
TSS(mg/l)  Mean 3841696 1350819 2490877
G T  Stdv 0059563 0072214 0095039
BOD(MgL)  Mean 225145473 46675472 220477926

E BOD and OG largely exceed the allowed 39.427'515_ '
COD (mglL) : limits for discharging pollutants 3,131.79554 :
. ..+ (BOD 1,000 mg/L & OG 200 mg/L) 45537818
OG(mg/L) Mean 455255990  92.060275 363195715

Stdv. 4957678 1606069 5.241826



Results

= Cleaning requirements:

The filtration units should be cleaned frequently:
about 2 minutes every: 8 hours with 10iters (1) per unit

Off a selutien containing 0.5% ) o cleaner, anad

alpouE2 minutes eveny: L heurwitheut cleaner; enly
USIng backiiush Wit permeaie



Partial budget analysis

" Proposed change: IAcorporation of a
polymeric ultrafiltration unit system: in the
nilot plant, withithe objective of recycling
the chiller water by filtering its overfiow

= The pilot plant precesses 330,000 brollers
daily, withra reguired velume: off 165,000
gallens/day of fireshr chiller water,
[EeCy/Cling usingltwe: chilllers;ior tWwe: 8-l
Shliits;, and 260 Precessing days a year:



Partial budget analysis

BUSINESS CREDITS

A. ADDITIONAL ANNUAL RECEIPTS
None Total additional receipts $ 0.00

B. REDUCED ANNUAL COSTS
B.1 Energy savings by returning recycled chiller water $ 44,169.84

12 watts/bird = 14% savings

B.2 Water savings = 27% $ 84,600.75
(85% efficiency recycling chiller overflow)

B.3 Sewage costs savings = 59% $ 185,160.57
(in Athens-Clarke, Georgia, 85% efficiency)

Total reduced annual costs $313,931.16
Total annual credits $313,931.16




Partial budget analysis

BUSINESS DEBITS

C. ANNUAL RECEIPTS REDUCTION
None Total reduced annual receipts

D. ADDITIONAL DIRECT ANNUAL COSTS

D.1 Depreciation

(4 & 16 units, straight-line method,
10 & 3 years useful life, salvage value = 0)

D.2 Labor ($9.27 /hour; 1 hour-worker/ 8 hours/ "hard unit”)
D.3 Filter - cleaning costs

(0.1 L of cleaner/ unit/ day * 260 days* 16 units)
D.4 Miscellaneous

(5% of the additional direct annual costs)
Total additional annual costs
Total annual debits

$0.00

$ 123,466.67

$ 19,281.60
$ 784.58

$7,176.64

$150,709.48
$150,709.48




Partial budget analysis

NET CHANGE IN INCOME (GROSS MARGIN)

TOTAL ANNUAL REDUCED COSTS $313,931.16
- TOTAL ANNUAL ADDED COSTS $150,709.48
NET CHANGE IN INCOME + $163,221.68




Partial budget analysis

= The return_rate per additional_costs (net
change/total annual debits) eguals
108.3%, which, compared to the

40.4% profit before taxes/tangible net worth and

12.0% profit before taxes/iotal assets
off the Upper quartilerin this industry.
(RIMA, 2004), Is;decidealy SUPENOL:.

= Considening the initialfinvestment oft $468,000 by
pUrchasing the fil@aen Uniis
(4 x $42,000) + (16 x $20,000)), the
PAVENECK PENGAI= SYEars.




Other Financial Analysis Results

= Return on: Investment (ROI):
= [cash flow savings / net investment| = 33.4%

= Net Present Value (NPV):

= [cash flow savings X (6% oppoertunity return, 10 year
MACRS tax life)] — net investment = $ 713,233

5 nternal Rate ofi Return (IRR):
= [discount rate when NPV = 0] = approximately: 30%

= Benefit Cost Ratie (BCR):
= [PV of inflows'/ PV of outflows] = 2.46




Sensitivity Analysis

Change in Debits or Credits Items

Change with respect to
Initial Budget* 5% 10% 15% 20%

* Initial situation: Net Change = $163,222



Sensitivity Analysis

Change in Debits or Credits Items

Change with respect to
Initial Budget 5% 10% 15% 20%

A) Increasing Debits Items —
Holding Credits Constant:

Net Change in Income ($) | 155,685 | 148,151 | 140,614 | 133,080
Percentage Change (%) 95.4 90.8

* Initial situation: Net Change = $163,222




Sensitivity Analysis

Change in Debits or Credits Items

Change with respect to
Initial Budget

5%

10%

15%

20%

A) Increasing Debits Items —
Holding Credits Constant:

Net Change in Income ($)
Percentage Change (%)

155,685
95.4

148,151
90.8

140,614
86.1

133,080
81.5

B) Increasing Credits Items —
Holding Debits Constant:

Net Change in Income ($)
Percentage Change (%)

178,872
109.6

194,625
119.2

* Initial situation: Net Change = $163,222

210,275
128.8

225,765
138.3




Conclusions

= Our Initial findings te the econemic feasibility of

Incerpoerating an: ultratiltration: chiller water recycling; unit
In the pilot poultry precessing plant indicate pesitive
Impacts for the: profitability. of this plant by mere than
S160K per year, supporting considerable variations on
COSI SCenaries.

Ihis profitability’ comes mainly irom: averted costs the
fi can| fiace Pecause ofi reducing pellttant discharges
101 the envirenment.

WA e the ulirailtraten systiemicould e afiecied Y,
level off pellttant reducion s capacity. el the system. Bul
RIS YPeINESIS emainsiie e testedin atier Stages ol
e project.



Conclusions

= This technolegy addresses the water quantity. and quality.
ISSues that have been raised in this industry by reducing
primany/. water use by approximately: 36.5 m gallens and
electrical energy use to chill water by nearly 1.03
gigawatt-heursianaually i eur pilet plant. (x 14.3/= GA)

= Glven that suchi poultiny/ processing plants can nave very
large lecallimpacts; these averied Walerand sewage
[reatment savings: are guite: signiiicant iermunicipaliiies
aid stressed Watelsheds,




Questions/ Comments?






