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Alabama ranks in top three in broiler production
More than 1 billion birds with receipts of $2.41 billion

About 500 CAFOs and 4000 AFOs; about 12,000
chicken houses

Broiler litter production — 1.8 million tons/year

Comprehensive Nutrient Management Plan (CNMP) —
required for CAFOs; developed by County
Conservation Districts

AFO operators receive little help with their nutrient
management planning
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Most of the poultry production
occurs in 5 counties in Appalachian
Plateau (Sand Mountain region)

Litter application at N rate has lead
to build up of P in many
pastures/hay fields

Other pastures, hay, and cropland
fields can still utilize poultry litter

Appalachian Plateau region suffers =,
from excessive nutrients
application

Black Belt region suffers from poor
solil fertility in pasture
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AFOs don’t receive any help with
nutrient management planning

Over-application of litter in
concentrated production area

Sub-optimal transportation of litter

Continued (often increasing) threat ™|

to water quality in production area

Sub-optimal utilization of litter in
nutrient deficit areas
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Develop a web-based spatial PLDSS for optimal
management of poultry litter in Alabama

% Provides web-based nutrient management planning and P-index
calculations for AFOs (and CAFOSs)

< A spatial bulletin board to post litter availability and needs

% Conducts transportation analysis for cost-effective transportation of
litter

*» Keeps searchable record of all litter applications

“* Provides a easy to use web-interface for farmers and CAWVs — give
control in the hands of farmers

Alleviate water quality problems in the Appalachian Plateau Region and poor
soil fertility problems in the Black Belt Region
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< USDA and EPA strategy to alleviate water quality and
public health concerns arising from CAFOs/AFQOs

<+ Alabama’s NMP

o Estimate poultry litter and compost production

o Determine nutrient value of litter and compost

o Map and calculate land area for spreading

o Determine target crops and nutrient needs (N, P, and K)
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a P-Index

% Tool used to assess the selected application site and
management practices with regard to the potential risks
posed by phosphorus movement to near by surface
waters

“* Indicates poultry litter application rates based on site
vulnerability for P transport
o Nitrogen rate (of crop needs)
o 3 Xx P (of crop needs)
o 2 X P (of crop needs)
o 1Xx P (of crop needs)
o No application allowed
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o Spatial Bulletin Board

Post litter availability and litter needs

o Spatial Data Input Module

Facilities to add poultry house, fields, and spreadable areas
Associated attributes

a Poultry Litter and Compost Production Module

Estimate poultry litter and compost production based on operation
Determine nutrient values of litter and compost

a NMP/P-Index Module

Helps develop simple NMP and P-index on a field-by-field basis

o Land Application Module

Allows record keeping of all litter activities and calculate excess litter
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o Transportation Analysis Module

Helps figure out most effective (economical) transportation strategy

a Database Management Module

Database search, data management, and data analysis of all litter application
activities

Record keeping
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NMP/P-index and L.itter
Application Modules

* Create NMP and calculate P-index \

/ . . .
- * Create record of all litter applications )
IﬁlrggL 2{;gncmol '33?5 B to oxcoss fiter Transportation Module

* Finding the best route
*Finding the closeft route

« General information

« Total litter produced _-=zz== === *Finding the optimal land

« Total compost produced = application areas

*Nutrient Value « Jransportation fto fields in
BlackBelt

® Graphical User Interface
® ArcObjects with VBA

j

Spatial Data A -
Input Module A =|h —
- Poultry House * MySQL Database

* Fields and spreadable area B 20ase searchiTaEsg

. Aftributes — ArcGlIS *Database management
- | | module
| usEr | /—

e PLDBMS
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Application Server (PLDSS)

l
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PLDBMS

I
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eodatabase>

Phone number
* Farm information table

Available litter
* Field information table

* NMP information table

\

* General information table
- AFO operation name, Operator, Email,

- Operation ID, Litter production,

- Field ID, Crop type, Spreadable area,
P-Index, Nutrient needs, amount to apply

- CAWV name/No./Email/Phone, Date,
Land application, Excess litter

Object | Transportati

T
="

f‘

\

coverage/attribute, DEM,
Pastures/Croplands, Soils, Road
Network, Transportation Waterways,
Chicken Houses, Zip Code Areas,
Grass/Crop Nutrient Uptake Rates, etc.

on network

/

Object
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Model

* Models for NMP

// * Network models

» Assessment models
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ArcGIS Implementation/bialog Boxes
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ArcGIS Implementation/Transportation Analysis
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w CHMF Data Hecord Form

O Database Module CNMP Data Record Form

Operation Farm information
<& Data Se arc h S u b -m Od u I e (A) CHMP repont no, BS 3007012 Diake 2470172007 Chicken howse I 2z
Name [Puneet Srivastava Comgost produced HE  on
’:‘ Data Man agement SUb‘mOdu Ie (B) Email address |Punae’ll§auhurn_edu Litter produced |_1T55 o
Starting yoar |2'I3l]? Morth  [Mar =]

Field information

Figld 1D TEf
meet_d Nutrient need by compost HE] ton

Wutrient need by EBser LI

| w PLDEMS-Data Search

el Srivastava

Select Fam ID

eetieauburm, edu Land application

Select a time span Select Land app. by fiter

From |EJ:|:|7 = [ . Land app. by compost
To |2l]]? Export to Excel file

Total distance miles

il Management Flan Applicaton cost M dollars

Produce: . g1
{ton) D Area (hall ey ™ |y [Umiles) flan)

o b [ L { 1 N2E Export to Excel file | Close |
W5 [ 24 LAB1 <1 " | Bl MZb '
£ b 25| 0, 0L0ES |:l.[I1 ( 1 i | aib) L5
B B [ A O b 1125

BB 173.85) 4% 6 e ALY h i
B B ZH45]  THRTE| BSAAT  11R i ] (Y

Compost Spreadab ﬁgmgﬂﬁrﬁ |Distance| Gomee Litier E?H:essc i m Edit | Upload |

=0 B 130 22 ATT RNl AANF 118 3 nn = nn

Kang, M.S., P. Srivastava, T. Tyson, K. Yoo, J. Fulton, and W.F. Owsley. 2007. GIS-based decision support system for poultry litter management.
Computers and Electronics in Agriculture (Accepted with revision)
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ArcGIS Server Web Server Web Server

Web server S TeT—— Visual Studio
B / 2005 \

ArcGIS GD D D D i # = Calculation

MSaenr XS er | « Toftal litter produced
L — GIS server - Tofal nutrient value
: * P-Index
» Mutrient needs
» Land application
: : » Excess litter
Geoda!abases n Database

- e * Data search
e - @ I % - Data management
ArcMap fAa— kRecord keeping /

Administrator . .




What’s the PLDSS

Web-based Application

LDSS | Home - Microsoft Internet Explorer.

File Edit ‘“iew Favorites Tools  Help

eBack @ \_) @ @ \-_;j ;\J Search “f\'{‘Favorites @ [Egv .,:\;, _J '3 i Faolders

Za/HM(S) - |@ http://robent0403001, hosting2003, co, kr/PLDSS/D v
Google |[Cl» vicoo g O B -~ ¢¢ Bookmatksw Bh2gblocked "% Check v 8 LockforMap » - »

Address "‘.' f

»

Links

B34 | mBCOIS - & M0 min 0L/ AR

() settings~

PLDSS HOME  PLDSS  LINKS  TEAM  REGISTER
Poultry Litter Decision Support System
1

-~

Auburn University Biosystems Engineering

Login to Site Welcome to the PLDSS Web Site

User Mame . L. .
| | The web-based Poultry Litter Decision Support Systern (PLDSS) is a

system approach for on- and off-farm poultry litkter management in the
Password Appalachian Plateau and Black Belt regions of Alabama. The PLDES is a
user-friendly, comprehensive swstem that provides transportation and
| | assessment tools for poultry litter management,

[Oremember me next time

+ login
Technical Resources:
ar
+ create account .

Mutrient management planning for small AFCs {ACES, 2000} E]
* Phosphorus index for Alabama (USDA, NRCS, 2001 E]
ESRIER Al s ’
* alabama phosphorus index worksheet (USDA, NRCS, 2001) E]

* Poultry nutrient management (MSUE, 2000 E]
* Useful nutrient managerment planning data {MSUE, 2001) E]

Motices:

* Alabama NOAA Weather Forecast

* Alabama Animal waste/Mutrient Land Application Map

nuary 2008
Su Mo Tu We Th Fr Sa
am 31 1 2 3 4 B * Proposed EPA revised federal CAFD rule
& 7 g 9 10 11 1z
13 14 15 1s 17 18 19
20 21 22 24 25 26
27 28 29 30 31 1 z2

* Soil test nutrient recornmendations for Alabama crops

* ADEM CAFO registration postings

= Mational Pollutant Discharge Elimination Systern (NPDES)

<

& £ Internet
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Spatial Bulletin Board

Available
Amount: 700 tons
N: 60 Ib/ton
P205: 60 Ib/ton
K20: 40 Ib/ton
Name
Contact Information

Litter Needed
Amount: 200 tons
N: 50 Ib/ton
P205: 50 Ib/ton
K20: 40 Ib/ton
Name
Contact Information

Nutrient Equivalency Calculator




Web-based Application
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Spatial Input Module

Tools for adding
and editing locat
ion of
poultry houses
and associated
attributes

Tools for adding and
editing fields and spr
eadable areas and a
ssociated attributes
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Web-based Application

A Your Name Here | Albums - Microsoft Internet Explorer

L i tte r an d CO m post P rod u Cti o n File Edit View Favorites Tools  Help Address -:f
a — n ~ - >3
M Od u Ie e Back ~ J |ﬂ @ lj 7 ) Search “5:( Favorites @ r_': - :_\',_ B - _J :’3 Links
ZA/AM(S) ~ @ hittp://robertd403001, hosting2003. co. k/PLDSS/C v | [5g 24 JE mecils - \': ZHH mip 0lL2ds (R ]l »
o o o A~
I nput aﬂd resu It fOI’ eStl matl ng I Itter PLDSS HOME  PLDSS LINKS TEAM  REGISTER ]
- 3 Poultry Litter Decision Support System
production, compost production and ' — — ;
. Auburn University Biosystems Engineering
nutrient value
CNMP Decision Module
The CHMP Decision Module of the PLDSS consists of three sub-modules: (1) Farm Operation, a sub-module containing
general information regarding the AFOs that calculates total litter produced and the total nutrient value of produced
litter. (2} Field COpration, a sub-moduleLorem ipsum dolor sit amet, consectetuer adipiscing elit, sed diam nonummy
nibh evismod tincidunt ut laoreet dolore magna aliqguam erat volutpat, Ut wisi enim ad minim veniam, quis nostrud
I I exercitation consequat. esse molestie consequat, vel willum,
[ Clear all values ] [ Calculate I
| Litter available for land application | Total nutrient value of broiler litter Input fDr estlmatlng nutrient value Df bruller IItter
Actuall litter produced (ton) 7925 Litter: N (Ib/ton) 33,517
Incinerated or rendering {ton) 0.0 P205 (Ib/ton) I 41,326
Litt: i t t (t 80.0 K20 (Ib/t I 32,063 5 5 5 5 5 5
AR DEC) T EEE T (brton) [ Input for estimating broiler litter [ Input for nutrient value of litter
Compost produced {ton) 89.6 Compost: N (Ib/ton) I 3.764
Litter available {ton) 712.5 P205 (Ib/ton) I 3,198
K20 {Ibiton) IW Farm 1D Litter: Average available N-P205-K20 per ton
Number of chicken houses I 14 M (k/ton) I 56
Next Step Flock size (hirds/hsa) I 28000 P205 (Ib/ton) I 58 )
Mumber of batches () I [ K20 {Ib/ton) | 15
karket weight (b hird) I 5.2 Compost &verage available N-P205-K20 per ton
HOME  PLDSS LINKS TEAM  REGISTER
Copyright @ 2007 Auburn University Biosysterns Enginesring tartality rate (%) I 5 M (lkb/tan) I 50
~ Weight/dead hird (Ib/bird) 2.1 P205 {lb/ton) I 58
(& Done # Internet K20 {Ib/ton) |—45
Dead hird disposal:
® Compost  Olncinerated O Rendered Surface-applied liter? ® ves ONo
[ Clear all values ] [ Calculate ]
b
&] Done # Internet




Web-based Application
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NMP/P-Index Module

NMP for each
spreadable area

2 Your Name Here | Albums - Microsoft Internet Explorer

File Edt ‘iew Favorites Tools  Help Address -:,'
" - . »
e Back - \_) |ﬂ @ g lj 7~ ) Search \a:( Favarites €3 [ .,:\; _J '3 Links
2/24(35) - @ S1Z4 | MBCOIS - §8 20 min 0L »
2
I Input for calculating nutrient needs
Field information Crop type @
Field ID 2881 Crop yield {ton/acre}
Field area (ha) No. of beef (300 Ib. beef) |
Spreadable area {ha) Soil test P rating
[ Clear all values ] [ Calculate ]
I Nutrient needs for selected field I Land application for selected field
N {Ib/yr) I 1536.94)  Farm information:
P205 {Ibiyr) [ 922.16 Farm ID
K20 {Ibiyr) I 1336.94 Total composted produced fton) 89.60
Total litter produced (ton) 712.50
Nutrient needs calculated by each type L T S
Nutrient need by compost {ton) I 36.59 Field ID 2881
Compost need fton/yr) I 36.59 Nutrient need by litter {ton) 32.67
Broiler litter need (ton/yr) I 32.67  Land application:
Compost {ton) 36.59
Broiler litter {ton) 0.00
Excess litter/compost production to be consigned to an Alabama Centified Animal Waste Vendor L3
CAWYV information: CAWV information:
CAWV name I CAWY Excess compost {ton) I 53.01
CAWV no. CAWV no Excess litter {ton) I 712.50
Save this Result ][ Check the Result ]
b
& Done # Internst




NMP/P-Index Module

P-index for each
spreadable area

Receiving Water Categories

Impaired, outstanding or

critical habitat waters 200400 ft b

Clear all values ] [ Calculate ]

Field Vulnerability for Phosphorus Loss

Total points frem P-Index I 0
Generalized interpretation of PAndex I Medium
Management category (Basis of P application rate) I 3x P removal by crop

Mext Step

HOME PLDSS  LINKS TEAM  REGISTER
Copyright @ 2007 Auburn University Biosystems Engineering

Web-based Application

2} Your Name Here | Albums - Microsoft Internet Explorer,

AuBuUurRN UNIVERSITY
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@ Done

# Internet

File Edit View Favorites Tools  Help Address -:,'
a — n —~ T »
@ Back ~ (g \ﬂ @ ’ lj P ) Search “F/:( Favarites 6} [': - :; _J '3 Links
Za/HM(S) ~ @ hittp://robert403001, hosting2003, co. kr/PLDSS/C v | (£ 214 J 2 mecls - \’/ 200! min DI »
litter. {2} Field Opration, a sub-rmoduleLorem ipsum dolor sit amet, consectetuer adipiscing elit, sed diam nonummmy ~
nibh euismod tincidunt ut laoreet dolore magna aliquam erat volutpat, Ut wisi enim ad minim veniarm, quis nostrud B
exercitation consequat, esse molestie consequat, vel willum,
Field Operation - P Index Calculator
Field Features & Field ID 2881
Management Practices Field Area (ha)
Spreadable Area (ha) __?.33
Source Characteristics Your Values
Soil test P value Medium v
P application rate {Ibs. P205/ac/year) |60-120 Ibs v
Nutrient application method Surface applied, not incorporated v
Grazing animals Restricted access to water &/or not fed in sensitive are; v
None
Transport Characteristics l:l:.j».acce_s.s t:o wisf:er.&.-o:r |_10t. f(?d ||t se_nlsnw.e_ar.ea —
Unlimited access to water &/or fed in sensitive area < 100
Lnderaroundloutietsystems Unlimited access to water &/or fed in sensitive area > 100
Erosion rate {tons/ac/yr) 35 tons L
Hydrologic soil group D ~
Field slope {%) 13 % v b
P application distance to water (ft) > 400 ft b
™ Filter strip width {ft) =49 ft ~
Receiving Water Categories
Impaired, outstanding or
critical habitat waters |200400 ft v
Clear all values I [ Calculate ]
M
&] Dore # Internet
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Transportation Module

Union Hill R

o L
Most economical route T T8 a0 -
25 3569350':@22 204 ??5,22%?0 g 1
i : = 24 @ BT @
Potential transportation w1 2o G P

areas

T
T E-:f Tkl Lannuch A o
: &

Eo

e R

T oza | zTES
[=] Route: Location 1 - Graphic Pick 73 37 e L]
1: DepartLocation 1 -// 32?‘%—35 \529.22

2. GoWest on SMITH LAKE DAM RD 2.5 mile(s) Map.
3 Turn right on CURRY HWY 2.4 mile(s) Hide

Y
=
3
'
4! Straight on COUNTY HwY 41 & miles) Map
5. Turn left an ARLEY BYP 1 mile(s) Map
6 Turn left on COUNTY HWwY 41 7.5 mile(s) Man
7. Turnlefton 1 STSTS 1.6 mile(s) Map
8. Straight on COUNTY HwY 41 0.2 mile(s) Map
9 Turn right on COUNTY HuwY 14 5 mile(s) Map
10: Straight on COUNTY ROAD 1043 0.5 mils(s) Map
11: Turn left on COUNTY ROAD 1069 6.4 mile(s) Map
12: Bear right on COUNTY ROAD 1101 1.2 mile(s) Map

13: Turm rinkt an COUNTY ROAD 1078 1.5 milel )

o}
i
S

Pint Preview... Savess.. |




Web-based Application
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F A==

Database Management
Module

Check data
Data search

Data management

= ‘s - Microsoft Internet Explorer

File Edit ‘iew Favorites Tools Help Address a’

@Back - -\_.;l @ @ \-::] pSearch '\?;n‘\'g‘Favorites @ &27 "“_\ﬁ - \_J .ﬁ Lirks

Z5 ensy] Al - ftp /S robert hosting oo ke, RV = [==FL = T § . = i OILEH[A
23 ) A () http://robert0403001, hosting2003, o, ke/PLDSS /S Sl | mBCO= \"' ZHH i DI

-~

j LDSS Poultry Litter Decision Support System Home Team Contact Links

Auburn University Biosystems Engineering

»»

PLD‘BMS' Poultry Litter Database Management System

FarmiD : or

From |Year V||N10nth V||Day V| To |Year V||Mnnth VHDay V|

ZJelect * from CHNMNPDecision where FarmID='161'

Delete Selected Row

Actual . Hhar

Litter (TS L'tt.e' Distance
Date - Produced | Available p

Produced (ton) (ton) [miles)

(Ton) on on

Select | /23 2008 161

Select | 7/14/2007 161

I@ Done & Internet




BENEFITS
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Appropriate application of web-based PLDSS will

J/
0.0

Protect water quality in the Appalachian Plateau regions
Minimize transportation costs
Improve soil fertility in the Black Belt region

Help with nutrient cycling so that nutrients in poultry litter is land-applied to
corn fields, and corn is then fed to chickens, thus maintaining a nutrient
balance.

Help AFO operators and farmers to develop NMP and distribute excess litter
Result in increased utilization of NMP/P-Index
Provide a user interface for poultry litter management through a web browser

J J/
0‘0 0‘0

J
0.0

J/ J
000 0‘0

J
0’0

=> Hence, this study will help alleviate water quality problems in the Appalachian
Plateau region and poor soil fertility problems in the Black Belt region
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Facilitating other interesting analyses

% Provide a database (spatial and temporal) of litter application to pastures,
hay fields, and cropland fields

< Will help evaluate the watershed level water quality protection provided
by P-index

“  Will help truly quantify watershed-level water quality impact (nutrient,
pathogens, etc.) of long-term animal waste application
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» Poultry (brotler) litter needs to be transported from
concentrated production areas for

» Water quality protection
» Nutrient management
» Bloenergy production

» We need to allow CAWVs and AFO operators to handle
their own NMP through web browser

» Litter transportation costs needs to be optimized for
litter transportation to work



	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27

