


operations starting with scalding and ending when car-
casses exit the chiller.  In particular, the wide array of car-
cass washes and rinses on both equipment and carcasses 
as well as the many IOBWs (inside, outside bird washers) 
were water use intensive.   

Mar-Jac’s water conservation team determined that the 
most efficient and timely approach to water use reduction 
would be to concentrate efforts in these areas.  Initial wa-
ter conservation efforts included replacing current nozzles 
on spray guns and spray cabinets with nozzles with more 
restrictive orifices, adding water flow restrictor plates on 
goosenecks and shower heads, instituting new dry clean-
ing procedures, and reducing overall plant water pressure.  
These initial water conservation efforts resulted in water 
use at the facility decreasing from over 5 GPB to 3.9 GPB. 

The water conservation team then decided to begin ex-
ploring water reuse as a subsequent step to reduce potable 
water use.  The team established their first objective of 
deciding between pursuing full treatment (i.e. total plant 
water, end-of-pipe, zero discharge) reuse systems versus 
partial treatment (i.e. single-point, multiple-point, specific 
internal plant flows) reuse systems.   

Although closed-loop full treatment systems offered 
the greatest reduction in potable water demand and pro-
duced the greatest reuse water volumes, Mar-Jac found 
that these systems required a relative high capital invest-
ment and the team had specific concerns about the possi-
ble buildup of potential contaminants in the system over 
time.  Conversely the team found that partial treatment 
systems where less expensive to install and maintain, pro-
vided the opportunity to treat water only to the level re-
quired for the end use, and allowed the team greater flexi-
bility in reaching their water conservation goals. Thus, the 
Mar-Jac team made the decision to embark on what they 
refer to as a “piecemeal” approach versus the “all-in-one” 
option. 

Initial investigations revealed the water resulting from 
the IOBWs and overflow from the plant’s pre-chillers 
were the optimum locations to capture water for reuse due 
to the ease of recovery and volume of relatively clean wa-
ter produced in these areas.  Mar-Jac began by recovering 
water from one IOBW and the overflow from one pre-
chiller.  This allowed Mar-Jac staff to focus data collec-
tion for food safety testing in a limited area at a minimum 
expense in equipment.   

Once it was determined that these initial systems met 
both the requirements for water reuse quality and food 
safety standards, all 3 of the facility’s IOBWs and both 
pre-chillers were scheduled to receive water reuse sys-
tems. The installation of the 5 systems took place over 
several months. This allowed for equipment to be pur-
chased as needed and allowed time for equipment re-
alignment to make room for the new system components.  
This “piecemeal” approach also had the additional benefit 
of allowing each system to be tested independently. 

The recovery phase of the water reuse systems is ac-
complished using sets of internal-rotary horizontal screens 
in series with static-vertical fine-screen filters designed to 
remove solids.  Mar-Jac purchased the internal rotary 
screens from an outside vendor and manufactured their 
own vertical filters in-house. 

The rotary screens work much like traditional offal 
(i.e. inedible poultry by-products) recovery screens in 
which water enters a horizontal rotating drum that allows 
the screened water to fall through to perforated surface the 
bottom of the cabinet where it is pumped to the next filter. 
The captured solids are augered out the back of the drum 
and conveyed to offal.  

The horizontal filters are cleaned on a continuous basis 
using high pressure backwash sprays mounted in the drum 
cabinets. The vertical filters are cleaned at shift change 
and lunch breaks manually by pulling the screen out and 
rinsing it with high pressure water. The vertical filters can 
also be automatically backwashed in place. Both screening 
systems are broken down during the daily sanitation shift 
for a more thorough cleaning.  

The screens use expanded metal mesh with 200-250 
micron (~0.008-0.010 inch) gap openings. Once the re-
covered water passes through the series of filers it is 
pumped to a centralized recirculation tank.  Gaseous chlo-
rine is injected into the recirculation tank for disinfection.  
Reclaimed water is then pumped to a common manifold 
where water is sent to multiple plant locations for reuse. 
All pumps are equipped with pressure/backflow valves.  

One pump is dedicated to this gaseous chlorine injec-
tion feed line to ensure continuous flow and pressure to 
the chlorinator.  Mar-Jac believes that the use of gaseous 
chlorine has produced the added benefit of lowering the 
pH in the reclaimed water to about 6.8, which aids in the 
disinfection process.  

During the testing phase as each new unit of the reuse 
system was installed, influent and reclaim/chlorination 
effluent water samples were tested for Total Plate Count 
(TPC), E. coli Count (ECC), Salmonella presence, and 
solids content (Total Suspended Solids or TSS). 

This initial testing was conducted for a period of 3 to 4 
weeks prior to bringing the filter system “on-line” and 
using the reclaimed water.  Data shows that TPCs are rou-
tinely less than 300 cfu/ml, ECC is routinely <10, Salmo-
nella is absent, and TSS is routinely <25 ppm during the 
setup phase for each set of screens.   

Once it was established that a set of screens met 
USDA food safety guidelines, the testing was reduced to 
E. coli counts and Salmonella presence on a daily basis on 
both production shifts. While this level of testing was 
more than required and did increase the probability of not 
meeting the guidelines, the Mar-Jac team believed it was 
necessary to build a history that justified not including this 
process as a critical control point (CCP) in the plant’s 
HACCP plan.  
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The overall data collection design and goal of the test-
ing was to show a statistically significant reduction in both 
TPC and E. coli to drive the argument that the reclaimed 
water posed no significant food safety risk. Salmonella 
presence or absence was treated as a percentage of sam-
ples positive for the purposes of before and after compari-
sons.  

As summarized in Table 2, the water reuse systems in-
stalled at Mar-Jac have resulted in reduced water use from 
3.90 to 2.85 GPB.  This reduction equates to a savings of 
$86,384 when compared to the projected costs in 2008 
using 3.9 GPB. This savings is based upon a cost per 
thousand gallons of $9.50. However, Mar-Jac’s water 
costs have recently increased to $10.198/Kgal, so addi-
tional cost saving continue to accumulate.  

 
 
Table 2. Fiscal Impact of Water Reuse Systems at 
Mar-Jac, Inc, Gainesville, Georgia 
 

 Birds/ 
Month 

Gal/ 
Bird 

Gal/ 
Month 

Water 
Cost/ 
Month 

2002 
(actual) 

7.144 
Million 3.90 27.86 

Million $160,215 

2008 
(@3.9 GPB) 

8.660 
Million 3.90 33.77 

Million $320,853 

2008 
(actual) 

8.660 
Million 2.85 24.68 

Million $234,469 

Savings - 1.05 9.09 
Million $ 86,384 

 
 

REFERENCES 
 
Bugos, G.E. 1992. Intellectual Property Protection in 

the American Chicken-Breeding Industry. Business 
History Review 66:127-168. 

EPD. 2008a. Georgia Comprehensive State-wide Water 
Plan. Georgia Environmental Protection Division. 
Dpartment of Natural Resources, Atlanta, GA. Janu-
ary 8, 2008. 

EPD. 2008b. The Water Conservation Implementation 
Plan. Georgia Environmental Protection Division. 
Dpartment of Natural Resources, Atlanta, GA. De-
cember 2008. 

Kiepper, B.H., and J. Sellers. 2002. Survey database of 
wastewater treatment practices in the poultry proc-
essing industry (Phase II). USPOULTRY Final Re-
port. U.S. Poultry & Egg Association, Tucker, GA. 

Kiepper, B.H. 2003. Characterization of poultry proc-
essing operations, wastewater generation and 
wastewater treatment using mail survey and nutrient 
discharge monitoring methods. Department of Food 
Science and Technology, College of Agricultural 
and Environmental Sciences, University of Georgia, 
Athens, GA. 

Mann, J., and A.Y. Liu. 1999. Industrial Water Reuse 
and Wastewater Minimization. McGraw-Hill, New   
York, NY. 

Metcalf and Eddy. 2007. Water Reuse. McGraw-Hill, 
New York, NY. 

NASS. 2008. Poultry Slaughter – 2007 Annual Sum 
mary. Pou 2-1(08). National Agricultural Statistics 
Service. USDA, Washington, D.C 

Northcutt, J.K. 2003. Water use and common industry 
practices during the processing of broilers, In: Pro-
ceedings of the Georgia Poultry Conference, Univ. 
of Georgia, Athens, GA. pp.1-3. 

Ollinger, M., J. MacDonald, and M. Madison. 2000. 
Structural Change in U.S. Chicken and Turkey 
Slaughter. USDA. Economic Research Service. Ag-
ricultural Economic Report No. 787. Washington, 
D.C. 

Stooksbury, D.E. 2008. Drought tightens its grip on 
north Georgia. Georgia Faces. College of Agricul-
tural and Environmental Sciences, University of 
Georgia, Athens, GA.  

Thornton, G. 2008. USA’s Top Broiler Companies: 
Profiles. WATTPoultryUSA. 9(2):36-54.   

Wabeck, C.J. 2002. Processing Chicken Meat. Chapter 
46 In: Commercial Chicken Meat and Egg Produc-
tion. 5th Edition. Edited by Bell, D.D. and Weaver, 
Jr., W.D. Kluwer Academic Publishers, Norwell, 
MA. 

 
 

113


