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Non-Nutritive Feed Issues in Chicken Production
October 2, 2001

Tidewater Inn, Easton, Maryland
Workshop Report

Overview

The Scientific and Technical Advisory Committee (STAC) sponsored and convened a

responsive workshop entitled “Non-Nutritive Feed Issues in Chicken Production” on October 2,

2001 at the Tidewater Inn in Easton, Maryland.  The workshop consisted of a series of keynote

speakers who discussed various subjects related to the use of chicken feed additives such as the

environmental impacts of pharmaceuticals and metals, as well as microbial resistance.  Following

the presentations, a panel discussion was held between the invited speakers and the attendees.

There were 46 registered participants from various scientific institutions, government agencies,

and agricultural industries throughout the Chesapeake Bay region (see Appendix A).

Workshop Background

There has been growing interest by a number of Chesapeake Bay committees on the issues

surrounding the use of non-nutritives in animal feeding operations and their potential impacts on

the Chesapeake Bay.  Initially, a two-day workshop was proposed to address all animal types and

all non-nutritive issues.  It was reasoned that this would be a cumbersome approach since non-

nutritives vary depending upon the type of animal.  For example, hormones are not added to

broiler chicken rations; however, they are added in other agricultural species.  Additionally, the

fate of some additives in the environment can vary greatly:  application of chicken manures



Page 2 of  14

containing arsenic will behave differently in the soil environment compared to arsenic in swine

manure since swine manure has a higher acidifying effect on soils. Therefore, it was decided to

examine each animal group separately using a one-day workshop model.  It should be pointed out

that this workshop model is also recommended for examination of issues related to human

sewage.

This report addresses the first attempt to approach the broad area of non-nutritives in

animal rations, in particular, broiler chicken production.

Topics Covered

Initial plans called for seven presentations:  an overview of non-nutritive feed additives,

industry perspective, aquatic and soil impacts from pharmaceuticals, aquatic and soil impacts of

metals, and microbial resistance.   Of these, only five topics were covered, as industry declined to

present and no speaker was identified to cover pharmaceuticals in the soil environment. 

Additionally, one speaker withdrew at the last minute, because his supporters did not want him to

discuss unpublished data dealing with pharmaceuticals in the aquatic environment.  Fortunately, a

replacement speaker, Mr. Charles Eirkson, FDA, was identified.  A list of all speakers and their

contact information is contained in Appendix B and STAC has copies of all of the power point

presentations available for distribution.
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Presentation Highlights (includes discussion session comments)

Dr. John Doerr, UMD, "Non-nutritive Additives in Modern Day Broiler Operations"

Dr. Doerr provided a comprehensive overview of all compounds and agents added as non-

nutritive materials in animal feeds, with the list well beyond those materials covered in the

workshop.  Non-nutritives that were not addressed in the subsequent presentations that might

need additional consideration in future potential Bay impacts include vitamins, mold/fungal

inhibitors, phytotoxic compounds (e.g., sulfonamides), probiotics, pellet binders with high ion

exchange and ammonium binding capacities, enzymes, and parasite inhibitors (e.g., wormers).  A

problem identified in assessing food additive impacts is that the feeding of broiler chickens is

dynamic.  Rations and in-turn non-nutritive additives may change daily; thus, there is no industry

‘standard.’  This complicates any approach that would try to quantify amounts of additives.  Dr.

Chaney noted (during the discussion session) that this is why it may be better to examine manures

in order to identify what was used in the rations.  Dr. Doerr noted that there is a need to expand

the use of natural growth promotants, since these substances have shown to increase the weight

of birds while reducing the amounts of nutrients needed in feeds.  He also suggested several issues

that need to be addressed in future activities such as increasing funding and applying this funding

to non-traditional areas, meeting the questions of environmental risk with sound science, and a

need to look at the overall health and performance of domestic products. 

Mr. Charles Eirkson, FDA, "Environmental Antibiotics in Poultry Producing Areas - A
CVM Perspective"

Mr. Eirkson listed a number of environmental data gaps in pharmaceutical/microbial

resistance.  These include:  lack of fate data on many older drugs, lack of effects data on many
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older drugs, lack of microbial (resistance) fate data, and lack of data on transfer of resistance.  He

indicated that environmental consequences of the use of pharmaceuticals was not within the scope

of his organization's mission, and could provide no information for this area from his scan of FDA

activities. Environmental assessments were limited, and usually accomplished in numbers of

microbes and bioassays with zooplankton (Daphnia), fish, and plant assays.  Monitoring should

be undertaken through estimating additive concentrations relative to 'thresholds of resistance', i.e.,

concentrations where impacts on microbial communities have been observed.  Specific points

made include that sorption and binding of antibiotics in manure would reduce bioavailabilty, but

no data were presented.  Further, Eirkson suggested that solubilities of additives might define

impact potential, but provided no data to support the speculation.  Overall, Eirkson focused on

microbial resistance associated with non-nutritive additives, indicating this was a primary area of

current FDA approaches. It was implied by both Dr. Doerr and Mr. Eirkson (and later by Dr.

McDermott) that it should be borne in mind that microbial resistance may not only be caused by

pharmaceuticals, but may also be caused by other additives such as sanitizers.

Dr. Rufus Chaney and Dr. Eton Codling, USDA, "Potential for Adverse Effects of As, Se,
and Other Trace Elements in Land-Applied Poultry Litter"

According to Dr. Chaney, arsenic is the non-nutritive metal that should be of most

concern in the soil environment due to pending EPA regulations, which would lower arsenic

levels in soils.  Poultry litter is usually found to have the highest levels of arsenic when

considering animal feeding operations. The transfer of arsenic to top consumers through food,

e.g., poultry, is not likely as the element is effectively purged from animal tissue.  Arsenic toxicity
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from land surfaces is through ingestion of soil, not through biota.  Because arsenic is bound with

similar complexes to phosphorus in the soil, Chaney noted that if you stop phosphorous runoff

from manure applied fields you will simultaneously stop arsenic (and copper and zinc) runoff.  In

discussion, it was suggested that management scenarios might include consideration of pelletizing

manure to increase burial, reducing runoff of arsenic.  Therefore, any management plan to reduce

phosphorus accumulation or runoff will be important to lowering arsenic inputs to surrounding

waters.  In response to a query on future research, Dr. Chaney indicated that research on the

impacts of low arsenic dosing are unlikely for the future.

Dr. Tracy Connell Hancock, USGS, "Reconnaissance for Arsenic in the Pocomoke River
Basin, a Poultry Dominated Chesapeake Bay Watershed - Examination of Sources,
Transport, and Fate"

Dr. Hancock presented data from runoff, shallow well, and deep well sampling of aquatic

arsenic, in a sampling scheme set up to follow major storms after manure applications in the

Pocomoke watershed.  Concentrations of arsenic in a suite of samples indicated that fresh litter

contained 15-35 ppm arsenic, while composted levels were only 2 ppm, the latter similar to higher

levels observed in 'control' forest soil.  Concentrations in surficial and suspended sediments in the

river were 1-11 and 1-21 ppm, suggesting some enrichment.  Pre-storm and post-storm arsenic

levels were <1-1.6 and 1.6-34 ug/L, respectively, suggesting transport to receiving waters during

storms.  Drainage ditch concentrations approximated 10.4 ug/L, again indicating runoff of some

arsenic during storms in the watershed.  Pore water concentrations in cores taken near fields had

levels from 7-29 ug/L, suggesting transfer to depth.  Particulate levels were highest in an iron rich

strata, consistent with Dr. Chaney's suggestions in his earlier presentation.  Shallow groundwaters
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and deep wells had levels of <0.1-23 and <1-7.6 ug/L, respectively. 

Dr. Hancock, and workshop participants, suggested a need to have a more holistic

watershed monitoring approach to better identify what is happening to aquatic arsenic, and

potential impacts from eluted arsenic.  The latter activity includes collaboration with USGS

scientists (V. Blazer, fish pathologist) in examining fish health and observed field concentrations

of arsenic and other environmental stressors.  This should include both hydrological and

agricultural systems, and include time series sampling from land application through the spring

and summer growing seasons and spatial subsampling downstream from application sites, as

employed in the Wye Institute program conducted by Drs. Staver and Brinsfield.  Finally, the

breakdown of arsenal compounds, e.g., the non-nutritive additive roxarsone and its defecated

derivatives, should be examined as sources of arsenic for the environment in future research.  

Dr. Patrick McDermott, FDA, "Anti-Microbials and Resistance"

Dr. McDermott provided a broad overview of current FDA work on microbial resistance.

 His examination and available limited results in the literature indicate that 60-70% of the

Enterococcus isolated from retail meats and the poultry production was environmentally resistant

to streptogramins (virginiamycin and synercid). However, this resistance does not appear to be

efficiently transferred through the food web, as only 1-2% of isolates from healthy humans are

streptogramin resistant. This suggests that colonization of humans by enterococcus from poultry

was low or transient, and not currently a problem. He indicated that FDA is still grappling with

how to redefine safety.  Some ideas for future research included optimizing antimicrobial dosing

to help prevent resistance from developing, thus allowing the continued safe use of antimicrobials
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in animals and humans. Dosing would be determined by antibiotic concentrations that eliminate

pathogens without inducing bacterial resistance. 

Recommendations

By far the most important outcome from this workshop is the need for STAC to assist in

putting together (and identifying funding) more multi-disciplinary research teams on the issues of

pharmaceuticals and non-nutritive metals in broiler feeds.  These teams need to work in similar

geographic areas. There should be very willing academic, federal (USGS, ARS, FDA), and even

private partners to do a watershed scale study on the topics discussed at the workshop.

The concerns surrounding microbial resistance issues will certainly be with us for the

foreseeable future.  Many of the specific issues such as stability of any changes and actual causal

agents still needed additional study.  One issue that received little attention was the status of

ongoing research to reduce or eliminate pharmaceutical use in broiler production.  These

approaches include the use of probiotics and genetic engineering/genetic selection for disease

resistance. 

As a land-based focused workshop, the meeting was a success. The foci of three of the

five presentations identified types of non-nutritive additives and provided a general overview of

the potential enrichment in manure produced in the broiler industry.  Two presentations provided

information on additives in receiving waters from manure-rich lands, with one referencing

potential altered bacterial communities in waters immediately adjacent to manure application sites.

The excellent summaries of compounds (particularly arsenic), concentrations, and impacts on the

land provided in the workshop are a beginning to understanding potential impacts for several
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additives in adjacent waters. The Toxics Non-Point Forum might want to consider future

workshops where aquatic system responses to these and other non-nutritive additives (e.g.,

vitamins, mold/fungal inhibitors, phytotoxic compounds like sulfonamides, probiotics, pellet

binders with high ion exchange and ammonium binding capacities, enzymes, and parasite

inhibitors) might be examined.  Linking manure additive compounds and concentrations to aquatic

response is the means to guaranteeing appropriate feeding regimens least deleterious to the Bay's

water quality and health. 

Future workshops would benefit from several additional components.  One, as a STAC

responsive workshop requested by a Chesapeake Bay Program subcommittee, those requesting

the needed information are those who would most benefit from the presentations and discussions.

 Those requesting the workshop should be encouraged to attend and participate, to ensure

identification and collection of the information needed to advance subcommittee activities towards

the goals outlined in the Chesapeake 2000 Agreement. Two, industry presentations and insight

are sorely needed, to indicate industry-identified approaches to additives and the management

advocated for manure by-products.  Only through collaborations between industry, agencies,

policy makers, and researchers can acceptable practices be identified in the production and

treatment of nutritional material, in order to assure production of safe, cheap food, protect jobs,

and minimally impact the Bay.  Three, land and water environments must be addressed, with

compounds, concentrations, impacts, and management options outlined.  Fourth, as indicated

above, the other food additives should be considered, as their impacts can only be guessed,

eliminating sound science for resolving whether these compounds need to be managed.  And fifth,

greater participation by those assessing impacts of materials should be sought to assist in
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interpreting potential threats of the materials deposited on the land and in the water.  If levels

observed in the systems are not threatening, then costly management can focus on other materials

previously identified as problems, reducing economic stress on the local farming community.
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Appendix A
Workshop Participant List

Sydney Arny
Chesapeake Research Consortium
645 Contees Wharf Road
Edgewater, MD 21037
(410) 798-1283
(410) 798-0816 (fax)
arny@serc.si.edu

Norman Astle
MD Department of Agriculture
(410) 841-5874
astlene@mda.state.md.us

Scott C. Blaier
Delaware Department of Agriculture
2320 South DuPont Highway
Dover, DE  19901
(302) 698-4573
(302) 697-4483 (fax)
Scott@smtp.dda.state.de.us

Karl Blankenship
Bay Journal
bayjournal@earthlink.net

Vicki Blazer
Fish Pathologist
U.S. Geological Survey
Fish Health Laboratory
Kearneysville, WV 25430
(304) 724-4434
(304) 724-4435 (fax)
vicki_blazer@usgs.gov

Dr. Russ Brinsfield
University of Maryland
Wye Research and Education Center
P. O. Box 169
Queenstown, MD  21658
(410) 827-6202
rb50@umail.umd.edu

Melissa Bugg
Chesapeake Research Consortium
645 Contees Wharf Road
Edgewater, MD 21037
(410) 798-1283
(410) 798-0816 (fax)
bugg@serc.si.edu

Dr. Rufus L. Chaney
Animal Manure and By-Products Laboratory
USDA-Agricultural Research Service
Bldg. 007, Room 212, BARC-West
Beltsville, Maryland  20705
(301) 504-8324
(301) 504-5048 (fax)
ChaneyR@ba.ars.usda.gov

Dr. Eton Codling
Animal Manure and By-Products Laboratory
USDA-Agricultural Research Service
Bldg. 007, Room 212, BARC-West
Beltsville, Maryland  20705
(301) 504-5708
CodlingE@ba.ars.usda.gov

Darin Crew
Chesapeake Research Consortium
Chesapeake Bay Program
410 Severn Ave., Suite 109
Annapolis MD 21403
(410) 267-9860
(410) 267-5777 (fax)
crew.darin@epa.gov

Dr. John A. Doerr
University of Maryland
Dept. of Animal & Avian Sciences
College Park, MD 20742-2311
(301) 405-1374
(301) 405-7980 (fax)
jd29@umail.umd.edu

Charles Eirkson
Center for Veterinary Medicine
Environmental Assessment Team
FDA, CVM, HFV-145
7500 Standish Place
Rockville, MD 20855
(301) 827-6958
CEirkson@cvm.fda.gov
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Dr. Daniel Fisher
University of Maryland
Wye Research and Education Center
P.O. Box 169
Queenstown, MD  21658
 (410) 827-8056
df49@umail.umd.edu.

Steve Fitz-Coy
Alpharma
Animal Health Division
5638 Royal Mile Blvd
Salisbury, MD  21801
(201) 637-9623
steve.fitz-coy@alpharma.com

David French
Alpharma
Animal Health Division
1320 Arizona Bend
Bogart, GA  30622
(770) 725-8810
david.french@alpharma.com

Lyn Garling
PA Integrated Pest Management Program
501 ASI Bldg.
Penn State University
University Park, PA  16802
(814) 863-8884
(814) 865-3048 (fax)
ljg5@psu.edu

Jo Anne Gordon
PA  Department of Environmental Protection
(717) 787-5017
joagordon@state.pa.us

Dr. Tracy Connell Hancock
U.S. Geological Survey
1730 E. Parham Road
Richmond, VA 23228
(804) 261-2618
thancock@usgs.gov

Dr. Dave Hansen
University of Delaware
RD6 Box 48
Georgetown, DE 19947
(302) 856-7303
djhansen@udel.edu

Jenefir Isbister
George Mason University
Center for Bioresource Development
1034D David J. King Hall
Fairfax, VA  22030
(703) 993-4041
Jisbiste@wpgate.gmu.edu

Dr. Ron Korcak
U.S. Department of Agriculture
Agricultural Research Service
Building 003, Room 223, BARC-West
Beltsville, MD 20705
(301) 504-5193
(301) 504-5863 (fax)
Korcakr@ba.ars.usda.gov

Ron Landy
U.S. Environmental Protection Agency
Environmental Science Center
701 Mapes Road
Ft. Meade, MD 20755
(410) 305-2757
landy.ronald@epa.gov

Les E. Lanyon
Department of Crop and Soil Sciences
The Pennsylvania State University
116 ASI Bldg
University Park, PA 16802
(814) 863-1614
(814) 863-7043 (fax)
lel@psu.edu

Louise Lawrence
MD Department of Agriculture
(410) 841-5863
lawrenl@mda.state.md.us

James Lewis
University of Maryland
Caroline County Cooperative Extension
207 South 3rd St.
Denton, MD  21629
(410) 479-4030
jl139@umail.umd.edu

Mark J. Melancon
U.S. Geological Survey
Patuxent Wildlife Research Center
12011 Beech Forest road
Laurel, MD 20708
(301) 497-5710
(301) 497-5675 (fax)
mark_melancon@usgs.gov
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Annette M. Meredith
Maryland Sea Grant
0114 Skinner Building
University of Maryland
College Park, MD 20742
(301) 405-0519
meredith@mdsg.umd.edu

Dr. Patrick McDermott
Food and Drug Administration
Center for Veterinary Medicine
HFV 530
8401 Muirkirk Road, Mod 2
Laurel, MD 20708
(301) 827-8024
(301) 827-8127 (fax)
PMcDermo@CVM.FDA.GOV

Dr. Beth L. McGee
U.S. Fish and Wildlife Service
Chesapeake Bay Field Office
177 Admiral Cochrane Drive
Annapolis, Maryland 21401
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beth_mcgee@fws.gov

Dr. Randy Mitchell
Perdue Farms Incorperated
P.O. Box 1537
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(410) 341-2560
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randy.mitchell@perdue.com

Larry Muir
Alpharma
Animal Health Division
(908) 782-0798
larry.muir@alpharma.com

Scott Patey
Tyson Foods
10129 Old Ocean City Blvd.
Berlin, MD  21811
(410) 641-0900
Pateys@tyson.com

Russ Perkinson
Nutrient Management Program
VA Department of Conservation and Recreation
203 Governor Street, Suite 206
Richmond, VA 23219
(804) 371-0061
RPerkinson@dcr.state.va.us

Royden N. Powell
Office of Resource Conservation
Maryland Department of Agriculture
50 Harry S. Truman Parkway
Annapolis, MD  21401
(410) 841-5865
PowellRN@mda.state.md.us

Dr. Jane Robens
U.S. Department of Agriculture
ARS/NPS
5601 Sunnyside Avenue, B-4 Rm 2184
Beltsville, MD  20705
(301) 504-5381
(301) 504-5467 (fax)
jfr@ars.usda.gov

Mark A. Richards
Chesapeake Bay Program
Office of Water Quality Programs
Virginia Department of Environmental Quality
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Richmond, VA  23219
(804) 698-4392
(804) 698-4116 (fax)
marichards@deq.state.va.us

Bill Satterfield
Delmarva Poultry Industry, Inc.
16686 County Seat Highway
Georgetown, DE  19947
(302) 856-9037
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satterfield@dpichicken.com

Dan Schwaninger
MD Department of Agriculture
Nutrient Management Program
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Denton, MD 21629
(410) 479-4929
mdanmp2@intercom.net

Dr. Kevin Sellner
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645 Contees Wharf Road
Edgewater, MD 21037
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Julie Trask
Chesapeake Research Consortium
Chesapeake Bay Program
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Speaker Information

John A. Doerr, Ph.D.
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     Mycotoxicology and Undergraduate
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Dept. of Animal & Avian Sciences
University of Maryland
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jd29@umail.umd.edu
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CodlingE@ba.ars.usda.gov

Tracy Connell Hancock, Ph.D.
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Richmond, VA 23228
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HFV 530
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