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To be discussed

• CAFO CliffsNotes
• Links to antibiotic-resistant Staph infections
• Senate Bill 27 in California



Calf Source, Wisconsin Source: George 
Steinmetz for
NYTimes
Magazine, 2016



Gary’s Gobbler’s, Iowa

Source: George 
Steinmetz for
NYTimes Magazine, 2016
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pig market consolidation
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slaughter stats

Animal Slaughtered in Aug. 2016 Change from Aug. 2015

Chickens 803,230,000 +7%

Hogs 10,390,000 +10%

Cattle 2,750,000 +18%

USDA 2016



industrial food animal production

Characterized by
high-throughput production methods
single site
highly controlled conditions
uniform consumer product
small profit margins
antibiotic use?



antibiotics in animal feeds – why?
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antibiotics in animal feeds – why?

• Therapeutically (occasionally)
• Sub-therapeutically (routinely) 

Growth promotion

Disease prevention
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antibiotic resistance can develop



bacteria, some resistant 



antibiotics kill susceptible bacteria 



resistant bacteria takes over



on-site and proximate exposure



on-site and proximate exposure



on-site and proximate exposure
>760x MRSA 
colonization rate of 
patients admitted to 
Dutch hospitals
Source: Voss et al. 2005 EID 



Photo credit: Jane Thomas, Integration and Application Network 
University of Maryland Center for Environmental Science 

links to MRSA infection in nearby 
populations?



the data
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• geisinger health system
• electronic health records
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• county conservation districts
• department of environmental protection
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nutrient 
management 
plans



Geisinger Health System

Source: behance.net



Geisinger Health System
Electronic health record

outpatient 2001
inpatient 2005

Source: behance.net
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where the hogs at?

Source: Tyson Foods Inc. Fiscal Fact Book



also, where the hog manure at?

Source: Wikimedia Commons



nutrient management plans

From County 
Conservation 
Districts
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Department of 
Environmental 
Protection



Phosphorus Based
Nutrient Management Plan

Lewisburg, PA 17837
(570) 524-4684

h.pa.at Bt:

George M. Hazard
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redlXJbarn
309 Old Delp Rd., Lancaster, pA 17601 . *,n,rr.reab"rnag.co
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Nutrient Management Specirlist's program Certification # ll
Drlc of Plm Submts.ionr_DECEMBER I5, 2O0B
R:.::l-"1:'-trry::t:, ffiDste(s) of Phn Updstcs laot requiring borfd actio+
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App€ndli 1

Operation Information

Operation D€scription:
Cary Pfleegor owns a 4,160 head swlne Geder to finish farm in Union County, PemsylvaDia. The
farmsiead is approximately 80 acres. There are 59.2 acles olpotentially tillable ground that Mr.
Pfleegor owns- However, all of Mr. Pfleegor's farm is in the Conservation Resewe Enhancement
Program (CREP). Therefore, there are no tillable acres. All manure will be expo(ed offthe farm
to other agricultural op€rations. This operation is considered a total exporting operation.

Counw(s):
Union County, Kelly To*nship

Name of Receivins Str€sm(s)/Watershed(s):
Tributary to Little Bufalo Creek, Little Buffalo Watenhed

Notstion of Specisl Protection Waters:
None: Cold Water Fishery

Operation Acres:

Total ODer&tion Acres:
80.0 Acres

Total Acres Availsbl€ For Nutrient Application Und€r Operator's Control:Owned: 0 Acres
Rented: 0 Acr€s

Names & Addresses ofOwners of Rented or Leased Land:

Animal Equivalent Units:
533.79 AEUS

Animal Equivalent Units Per Acre:
533-79 AEUS / Acre

V.Glon l.l -S.pt mb..la, 2006

Manur€ Msnaqement and Stormwater BMP Implementstion Summsry:

No proposed manure storage is associated with this operation.

Description of Planned Alternative Manure Technolosv Practices:
Tlp€ of tD.rice, voluoc of manu€ addr.ss.d, r6ulr of pElcc, dc.

No planned ahernative manure technologies are used or proposed on this opemtion.

Manure Summarv Table:

Exported Manure Summarv:
All manue produced on this operation will be exponed to neighboring farms io be utilized for agricuhural
purposes. land owner informarion can be found in mor€ delail in App€ndix I 0 of this plan.

B€st Manrgem€nt NRCS Prrctice
Code

aifrDDlicrble)

BMP Location lmpl€mentation
Seeson & Year

N/A N/A N/A N/A

TWq dimmsioni volume, f@burd, lcoron on nar. erc

Menure Source Generlted On F rm Used On F rm ExDorted Ofi Frrm
Swine Manure 2.028. I 77 Gallons,^/ed 0 Callon$ryear 2,028,1 77 Gallonsaaear

V.Blo.l.l - S.pt mb.r 10,2006

App€ndli 1

Operation Information

Operation D€scription:
Cary Pfleegor owns a 4,160 head swlne Geder to finish farm in Union County, PemsylvaDia. The
farmsiead is approximately 80 acres. There are 59.2 acles olpotentially tillable ground that Mr.
Pfleegor owns- However, all of Mr. Pfleegor's farm is in the Conservation Resewe Enhancement
Program (CREP). Therefore, there are no tillable acres. All manure will be expo(ed offthe farm
to other agricultural op€rations. This operation is considered a total exporting operation.

Counw(s):
Union County, Kelly To*nship

Name of Receivins Str€sm(s)/Watershed(s):
Tributary to Little Bufalo Creek, Little Buffalo Watenhed

Notstion of Specisl Protection Waters:
None: Cold Water Fishery

Operation Acres:

Total ODer&tion Acres:
80.0 Acres

Total Acres Availsbl€ For Nutrient Application Und€r Operator's Control:Owned: 0 Acres
Rented: 0 Acr€s

Names & Addresses ofOwners of Rented or Leased Land:

Animal Equivalent Units:
533.79 AEUS

Animal Equivalent Units Per Acre:
533-79 AEUS / Acre

V.Glon l.l -S.pt mb..la, 2006
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Exporter/Importer Agreement
D.a.lop.d cot'Jltod vith tk Pa Nun.n ond Oht Mangedent Act ptoya

r)rtisaer€cmcntisc crcd ;nro on 4'tL -o& .W __Gg !!t9!S9.- _ @.
-exponcr) who wil suppry .*u,". -a F I n;, Sllid l*r 6in'*ni-* *u' ,*6*
tllc m&u.c fiom the exponcr.

2) Thc purpose ofthis agrr.ment is to set fodh rhc mutual rc+onsibilitics and und.66ndina ofrhe p.ni.s
wirh Esp€cr io th. tr.nsfrr of manurt fiom lhc export r to th€ impon r.

3) Thc exponer is locatcd d (county. ir'vp. and addFss,: |Lo 6o-tt\.'' P,o.d

4) Th. o0g@ will, rJ lh. supply of minur€ allows, provide thc iollowing trnounls of mrnur€ during lhc
s€alons odlined b€low:

tou or6iu-Etcrcr or.) ornrDrnr! Fr t r.ot rpdrg L4ljZ- runn..
t,ot!,to * .f,i t,c:!,n .*t,..!$glZ_ ""

5) Thc iruodefb locarion uld odlc r€lcvatrt intormalion i3 it rchtes lo this m&lure trMsfc., is a' follows
(rnapr indicaling thc lo.dion of importing ficlds Inust be athchcd to lh€ sl4poning Nuri.nt B.l.nce Sh.€ls

if manurc is lo bc land applicd rt dt imponing silc):
S "o -TI3 - Pl 79e) Phooa rurnbar: S70 -T).3 -P

b) County(r): Llnron
c) Tow.rblp(.): kcll
d) Ov..r(r) of ib. proF.ty rt civbt orour.: C fcr-,rnaPsj REC= IVED
c) Tobl cropbnd.cr.. ln q.d by lh. hPonci: > lroooaq' 0e T Z 5 201

f)!iunb." rnd ttp. otr.ln.lr r.i*d by tt.lEportcr: hdh{. -- -
WAIEllSHED II,iAI\AGEME\]

s) Nr6b.r otet16 rvrtLblc lor $b lmpo.t d rn.no,", l, a 59' Y q" -

h) cthcr Err.r.t (typq rmoull) hportcd io tt. .n t yaJ
. Ifottar Dlrur. b lmporr.d' b ir lppli.ld 1o thc t'm"Gr€3 'i tDdlcrl'd b ltdn'8'

rbov. (rcl tn8 to '..rd .vrtLbL"): @-oLNe- Al *&th rdl- ot. SorylC CtVdtntt
5) Th€ cxportcr trill usc a Msnutc Tnnsrer sheer !o ,"co" tt t-S,,,1?1.,!fft {*'i{p^"'' ttn*
Mimrc TrarBfci Shects arr avaibblc from thc (ormty conscavtrion districl or th€ Sltlc Cons€wslion
coflmi$ion, Cornpulcr g€n€raacd forms o(hcr th!I| tbc manut! tarnsfca sheol miy b' u3€d ifthcy cor ain

th. ssmc informalion rL! and a.! teasombly similar in formal !o, lhe {orhs availrbl' from the Slate

Conscrvaaion Commissiotr m dl€ conscwalion distriel

Lebisbarc. fA l??37
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livestock operation locations
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livestock operation locations

1.Address
2.Number of livestock

X



livestock operation - exposure

X



livestock operation - exposure

1.Distance
• Closer operations count more 

towards exposure!
2.Number of livestock

• Operations with more 
livestock count more towards 
exposure!



crop field locations

1.Location
2.Acreage
3.Volume of manure



crop field locations
A.

C.

B.

A. Photo/map, N = 180
B. Address, N = 418 
C. Only township/ 
county, N = 131

1.Location
2.Acreage
3.Volume of manure



a. ariel photo/map
A.



b. address B.



c. township/county
= cropland, pastureland, agricultural landYellowC.



c. township/county
= cropland, pastureland, agricultural landYellowC.



c. township/county
= cropland, pastureland, agricultural landYellow



assign exposure to participants

• Inverse-distance weighted crop field exposure



take-away
living near denser and more manure-applied crop fields 
and livestock operations associated with increased odds 
of community-associated MRSA infection



policy implications

• Federal guidance bans use for growth promotion
• Permits routine use for disease prevention



policy implications

• Federal guidance bans use for growth promotion
• Permits routine use for disease prevention

“We do not see this announcement being a material event.” 
- President of Elanco, the animal-health division of Eli Lilly



policy implications

Self-regulation
Nationwide voluntary plan



policy implications

Self-regulation
Nationwide voluntary plan
Food industry-led efforts?

Source: Consumer Reports



policy implications

Self-regulation
Nationwide voluntary plan
Food industry-led efforts?
State-based policies?



California’s Senate Bill 27 
• Signed into law by Jerry Brown in 2015
• Goes into effect January 1, 2018



California’s Senate Bill 27 
• Prohibits antibiotic use for 

growth promotion



California’s Senate Bill 27 
• Prohibits antibiotic use for 

growth promotion
• Allows antibiotic use to treat or 

control infection in sick animals
• Allows antibiotic use to prevent 

infection if ”disease risk is 
elevated”
Ø But, no regular pattern use
Ø Requires a veterinarian’s order

Growth 
promotion

Disease 
prevention?X



California’s Senate Bill 27

• Veterinary feed directives will be used to track 
type and pattern of antibiotic use



California’s Senate Bill 27

• First legislation of its kind in the United States



California’s Senate Bill 27

• First legislation of its kind in the United States
• Opportunity to study

Ø Effectiveness of implementation
Ø Economic implications
Ø Impact of health

Animal
Human



thank you!
Collaborators on MRSA work
Johns Hopkins Bloomberg School of Public Health 
Karen Bandeen-Roche 
Sara Cosgrove
Frank Curriero
Keeve Nachman
Brian Schwartz
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