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Demonstration of Composting as a Best Management Practice for
Poultry Operations
FY95 EPA 319 (h) Grant
Executive Summary

Between March, 1995 and December, 1998,approximately $162,000

of EPA 319(h) funds and $109,000 of Gonzales Soil and Water
Conservation District (SWCD) and local poultry producers matching funds
allowed the SWCD BMP Project to construct 6 demonstration composting

facilities to:

Compost approximately 1.4 million pounds of poultry mortality.
Develop a high quality, 13-minute BMP video.

Set up BMP display with literature at 2 state wide RC&D meetings and was viewed
by 500 individuals

Conducted three BMP presentations to three groups, directly reaching 207 poultry
producers.

Construct six demonstration sites for the three classes of poultry: broilers, layers,
and turkeys.

Host 3 regional wide meetings for poultry producers with 300 in attendance.

Publish dozens of BMP articles in Poultry Times, Victoria Advocate, Guadaiupe
Valley Farmer-Rancher, Cloth World and other local newspapers.

Monitor six tracts for BMP compliance and the utilization of N, P, and K.

Install six billboards as a cooperative between Gonzales SWCD,TSSWCB, EPA
NRCS, TAES, and poultry producers.

Prepared and disseminated a fact sheet on poultry composting.

Assembled and distributed a poultry composting handbook to 50 producers.



Non-point Source Pollution Control Program for
Poultry Producers in Texas
(EPA FY 1995 Sec. 319 Grant)

Final Report
Covering Activities from March, 1995 through December, 1998

Introduction

The Demonstration of Composting as a Best Management Practice for Poultry
Operations is a cooperative project that reduces nonpoint source pollution from poultry
operations by encouraging the widespread adoption of voluntary composting of poultry
mortality as a Best Management Practice by poultry producers. The Project was funded
by a FY 1995 Clean Water Act Section 319(h) grant from the U.S. Environmental
Protection Agency thru the TSSWCB. The program objective has been to demonstrate
the use of composting to prevent potential waier contamination from inadequate
disposal methods for flack mortality, and to determine the economic feasibility of
construction and operation of composting. The project contained four tasks:

1. Project Coordination and Acceptance: To gain acceptance and use of
composting as a Best Management Practice by poultry producers by getting
producers in the informational loop in planning the demonstration.

2. Proper Application of Compost and Assessment of Effectiveness: To
provide enduring, effective and accurate BMP demonstration each site will be
tested for nitrogen and phosphorus levels and apply compost based on soil
test to ensure complete utilization to insure the results in the abatement of
nonpoint source poilution.

3. Design and Construction of Composting Facilities: To insure the success
of the project, each compost facility will be designed to meet the individual
producer needs and to reflect recent technology.

4. Technology Transfer and Economic Feasibility: To Provide for increased
awareness, acceptance, and feasibility of the Project a video, audio, and
written articles and fact sheets will be used to review costs and benefits to
establish economics and marketability of composting as a BMP.

This fina! report summarizes accomplishments of these four tasks and provides
recommendations for future efforts.



Task1.2 Identified and information foop to allow cooperators to stay
abreast of project activities.

« The coordinating committee will serve as the informational loop.
« Cooperators met quarterly to fine tune composting facilities.

Task 1.2A Utilized information loop to coordinate projects activities
aqd generates interest in the project.

« All information about the project was sent to local news papers
and magazines

o Resulted in the publishing of 14 articles with exposure to over
1,500,000 people in the area and State. (See appendix A)

¢ Information plan outlined.

Task 1.3 Conduct guarterly meetings of cooperators to facilitate
decision-making on project activities.

o Held 12 meetings with an average of 11 in attendance with
coordinating committee and producers.

o Utilized a booth at the Texas association of RC&D areas with over
250 in attendance.

« Held three producer field days with more than 100 in attendance at
each meeting.




« Video has been shown to more than 1200 people interested in
composting.

« The City of Austin toured the compost facilities to utilize
composting for road kill in the Austin area.

Deliverables: Measuring the success of Program Element 1.
1) Meeting minutes and reports of meetings with attendee lists.

Three meetings were held with the coordinating committee and
producers with an average of 70 in attendance.

2) Informational plan outline.
See Appendix B.

A total of 12 quarterly reports were filed on time and gave an
Outline of what was completed and what needed to be com pleted.

3) Reports on activities of cooperating entities, listing of demonstration
cooperators, report of quarterly meeting.

Producers and coordinating committee gave reports of progress
and activities that effect poultry producers and composting.

4) Report on number of facilities needed to demonstrate technology.

The coordinating committee determined that there was a need for
six facilities utilizing two basic designs for their types of birds with
three different recipes. The basic two designs consist of wood
using the delmarva design, two of concrete using the delmarva
design and two of concrete using an experimental design made by
Plantation foods.

PROGRAM ELEMENT 2: Application of Compost to Fields and
Assessment of Effectiveness.



Task 2.4 Prepare a report of existing and preimplementation conditions.

o Each site tested for NPK. (See charts in Appendix c)

Task 2.5 Test compost prior to application to land and apply based on
estimated forage uptake of these nutrients.

« Compost was lower in nitrogen than at first thought.

Task 2.6 Report on proper compost application, how they were determined
and how this reduces the potential for NPS pollution.

» SeeappendixC

e

DELIVERABLES: Measuring the success of Program Element 2.
1) QAPP, quarterly reports, annual reports

2) Report on Pre-implementation conditions.
(See appendix C)

3) Report on compost analysis.
(See appendix C)



4. Report on field application of compost and comparison of pre- and post-
conditions

5. Final Report
PROGRAM ELEMENT 3: Construction of Compositors

Task 3.1 Review production data for each operation.

broilers 161,000 with 5,000 broilers composted each run.
hens 17,000 with 510 hens composted each run.

turkeys 49,000 with 1,470 turkeys composted each run.
turkeys 49,000 with 1,470 turkeys composted each run.
hens with 42,800 with 1,84 hens composted each run.
broilers with 172,000 with 6,160 broilers composed each run.

Task 3.2 Design compost facility tailored to each operation based on
production needs.

broilers with 6 bins
hens with 2 bins
turkeys with 8 bins
turkeys with 8 bins
hens with 4 bins
broilers with 6 bins

Task 3.3 Construct compost facilities for each operation

+ Two were constructed of wood using NRCS design.
(See appendix A)

e Two were constructed of concrete using NRCS design.

o Two were constructed using Plantation design with steel and concrete.
(See appendix A)



Task 3.3 Construct Compost facilities for each operation.

e Constructed using NRCS standards and specifications.

Task 3.4 Manage each facility according to management plan.

» Six different receipts (see attached appendix A)

DELIVERABLES: Measuring the success of Program Element 3.

1) Preliminary design report submitted through channels for concurrence.
2) Final design of site specific facilities with final recipe.

3) Management plan for each demonstration site.

PROGRAM ELEMENT 4: Technology Transfer and Economics

Task 4.1 Produce and distribute composting guide
o Poultry carcass composting fact sheets were developed and provided at
each meeting. (See Appendix A)

» Prepare poultry composting handbook and make available to 5.5
producers. Additional copies are available in the SWCD. (See
appendix A)



Task 4.2 Conduct field days in conjunction with producers and partners.

o Three area wide meetings/field days were held with a total of 207 in
attendance.

Task 4.3 Document technology at field days for use at meetings. etc.
Through use of video, audio and written articles and fact sheets.

e The video on poultry composting was shown at one field day with 52 in
attendance. This video has been made available to producers.

Task 4.4 Identify implementation of new compost facilities in the area.




e« Four producers have requested designs for compost facilities.
 Compost facilities were added to EQIP practices for cost share.
« Two EQIP applicants have requested compost facilities.

Task 4.5 Determine economic feasibility and marketability.

 The cost of each facility has been totaled. (See appendix B)

« Conclusions are that concrete facilities are twice as costly as wood and
are cost prohibitive.

DELIVERABLES: Measuring the success of Program Element 4.
1) Listing of targeted audience

Poultry producers, consumers, and others interested in
Composting.

2) Guide to composting for targeted audience

(See appendix A)
4) Field day report

Three meetings with 207 in attendance.
5) Video demonstration production

Video produced and distributed to poultry associations.
Video viewed by 1200 people.

6) identifying the new composting facilities installed and planned, and the
support of local community.

11



Four new compost facilities started.

7) Report on economic feasibility of this BMP.

Conclusions are that concrete facilities are twice as costly as wood and are
cost prohibitive.

12



VALUATION OF COMPOSTING POULTRY MORTALITY
FOR POULTRY PRODUCERS

INTRODUCTION

This appendix represents an estimate of poultry mortality and appropriate
application rates of compost to be applied to forage crops to improve soil
structure and soil fertility, and to balance this application with crop nutrient
requirement to prevent NPS pollution in and around the Gonzales area.

The estimated annual mortality is based on data received from Tyson,
Plantation and Cal-Maine. The land application of compost was made at
recommended agronomic rates in accordance with Natural Resource
Conservation Service standard and specification.

Compost and forage sample analyses for nitrogen and phosphorus were
used to provide additional information and to verify proper application rates.
Composite samples were utilized to ensure that samples are representative
of the population from which they were collected.

BMP compliance monitoring was assured through the Texas Agricultural
Extension Service Soil, Water and Forage Testing Laboratory in College
Station to determine the precision and accuracy through laboratory
analysis.

DISCUSSION

Gonzales and Lavaca counties have long been noted for the production of
poultry. According to local sources, there are three distinct poultry
production sectors in the area. These sectors are turkey production, broiler
production, and egg production (laying hens). Inherent to these production
systems is the incidence of death from among the birds (5% of
approximately 55 million birds presently), and generation of fecal material.
These constituents have the potential to become a water quality problem.

Efforts are currently underway to address carcass and poultry litter disposal

13



These constituents have the potential to become a water quality problem.

Efforts are currently underway to address carcass and poulitry litter disposal
issues before they become a water quality problem. Many producers in
the area presently dispose of flock mortality by rendering. However, the
rendering plant is not in the area, service is very poar, and the cost is not
economical. This leaves producers with few options for disposal, including
burning and on-site burial/disposal pits. These options are not considered
environmentally sound methods.

With these considerations in mind, this project was requested by local
producers to demonstrate the effectiveness of compost facilities.
Composting is especially beneficial as it offers producers an economical
means of waste/mortality management that protects water quality by
reducing nutrients and killing pathogenic organisms.

Baseline Nutrient Levels and After Application

The nutrient levels after application were not significantly different than before
application.

Estimated Improvement to Water Qualit

Compliance with Best Management Practices recommended guidelines
has been assessed through monitoring systems which evaluated BMPs on
the six selected sites between February 1996 and December 1998.

14



FACT SHEET -
POULTRY CARCASS COMPOSTING

v

Loading the Primary Poultry Carcass Composting Cautions
Composter
Disposal of dead birds has always been a problem for Three cautions to remember
commercial farmers. Incineration is too slow and 1. Composting dead pouliry is not
. expensive. burial in pits does not comply with state law and for everyone. Although only 20

?ﬁ;ti::j;frﬁgdb?en;zdm rendering fz_lcilities are not available. The age-old method minutes per day should be needed

follows: of composting is today’s more cost-eﬂ'e‘ctive and cleanest in loading and caring for the

I. Place | foot of dry way for poultry farmers to utilize and dispose of mortality. composter, good management is
manure on the floor of Re.:search and Practical experience have shown that needed or the system may develop
the bin. mixing a prescribed recipe of dead poultry and chicken bad odors and attract flies and

2. Add a 6-inch layer of manure as a nitrogen source, and rice hulls, oottor!seed vermin.
straw. This adds hul!s or peanut hui[s asa carbc_m source_with the right 2. The composter is design:ed for
additional carbon and moisture content will cause microorganisms to break down. normal mertality. it is not
aids aeration under the It is a two-stage process in which the material is moved designed for large dieoffs from
birds, from the primary bins to the secondary bins for additional diseases or excessive h.eai.

3. Add a layer of carcasses. composting. 3. Avoid getting the mix too wet,
Spread the birds in a :20% moisture conte'nt seems to be
single layer keeping Proportions of materials needed in composting ideal. Too dry and it will not heat
them at least 6 inches Materials By Vol. By Wt. up properly, too wet and .the
away from the wall. Dead Poultry 1.0 1.0 system becomes qdorous. A linle

4. Cover the carcasses with Marnure 2.0 1.5 trial and error will soon tell you
manure. Several layers Straw or Hulls 1.0 0.1 how best to manage your
of straw, birds, and Water .02 .03 composter.
manure may be needed
during a single day Stages 1 (Primary bin) As dead birds are collected add the
when the birds reach correct recipe of carcasses, manure, hulls and water to the
maturity. primary bin. In a few days, temperatures should increase to

5. Add water by wetting 140 to 150 degrees F. Once the temperature drops below
the surface. Less water 130 degrees ¥ move the material to the secondary bin.
may be needed as the Stage 2 (Secondary bin) Moving the material increases
birds reach maturity. aeration and activates microorganism activity. When

6. When the last layer of temperatures peak in a few days and drop off, apply the
chickens is added to a material to the field.
bin, cap the pile with an
extra layer of manure A free standing dead poultry composter.

7. Monitor the temperature

with a 36-inch probe- .
type v Poultry Mortality Management

Temperatures should reach

about 140 degreesin 7 to 10 R T A A AT T A TS AT 7. b 4 e e
days after capping. If ™ e _;,;‘} O YA ) j:_'dv‘ ' ;
1 LA D
temperature does not reach ins it s
H A -.‘":
140 degrees try using less oz Cherens ;‘{'y: g X
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Contact your local NRCS Office or Soil
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'EXAS STATE SOIL AND WATER CONSERVATION BOARD

P O. BOX 658 / TEMPLE, TEXAS 76503 / (B17) 773-2250 / FAX (817) 773-3311

Producers Demonstrate Alternative Method

for Poultry Carcass Disposal
For Release:  Immediately

For More Information: Melissa Burns, Information Specialist
Texas State Soil and Water Conservation Board
(817) 773-2250
Gonzales—Poultry producers in Texas may be using all but the “cluck” of the chicken when they
demonstrate the effectiveness of composting carcasses and poultry litter to produce 2 high quality
compost while protecting ground and surface water quality.
| On a daily basis, Texas producers must deal with poultry mortality and ways to dispose of
the carcasses. Three of the most common means of disposal are burial pits, incineration and
rendering, but recent concerns with the environment and operational costs have generated an
interest in composting as an alternative method of carcass disposal.

“Composting is an environmentally safe way to disposc of poultry carcasses. It has been
illegal in Texas to compost animal carcasses until the law was recently changed. This gave us the
go ahead to begin demonstrating the efficiency of composting as a form of disposal,” said Rindle
Wilson, project coordinator for the De-La-Go Resource Conservation and Development office.

The project, which is located i;l Gonzales and Lavaca counties, demonstrates composting
techniques in cooperation with six poultry producers in the area. The project is sponsored by the
U.S. Environmental Protection Agency under Section 319(h) of the Clean Water Act and funded
through the Texas State Soil and Water Conservation Board (TSSWCB) under their
agticultural/silvicultural nonpoint source (NPS) pollution management program.

-more-



Page 2-Poultry Composting

TSSWCB is the lead agency for the state’s agricultural/silvicultural NPS pollution program.
Funding under Section 319(h) is provided to implement activities that demonstrate ways to control
and prevent NPS pollution associated with runoff from agricultural/silvicultural, urban and
construction activities.

Project cooperator, Viola Holt of Harwood, initiated the interest in this project by
contacting the USDA Natural Resources Conservation Service in Gonzales about the need for
proper disposal of carcasses. “The .rendering trucks would not come by when they were supposed
to and the buzzards woulq scatter the birds leaving a smelly mess,” said Holt. “My son’s father-in-
law composts in Missouri and I wanted to find out if it was viable for my operation and the area.”

The compost facility is a wooden shed on concrete divided into primary and secondary
compartments with a storage bin. The primary compartment will house the first compost batch
consisting of layers of poultry litter as a basc. Straw is then added to maintain air flow, followed
by evenly distributed carcasses with more litter to cover the birds. Water is added to keep the
mixture moist.

“As the natural aerobic breakdown occurs, beneficial microorganisms reduce and
transform two waste materials into a valuable and useful end product--compost,” said Wilson.
“With temperatures reaching between 135-160 degrees, the pathogens and other possible diseases,
like salmonella and E. Coli, are destroystd reducing the possibility of residues going into surface or
ground water.”

In five to seven days, after the temperature has peaked, the layered mixture is transferred
to the secondary compartment for aeration. The compost is then ready to be moved to the storage
area and used for land application.

-more-



Page 3-Poultry Composting

“We are going to show producers how to sct up a composting operation designed to fit
their needs as well as demonstrate the economic feasibility of construction and operation,” said
Wilson. “Composting is a practical, sanitary and economical means of carcass disposal comparcd
to other methods. We realize composting is not for everyone, but we want producers to make their
decision after they know the facts.™

According to Wilson, the project will demonstrate the following benefits to poultry
producers:

» An enviromnentally_safe and reliable method of carcass and poultry litter disposal
* A relatively mexpensive means of disposal compared to other methods

e Readily available composting materials such as litter, carcasses, straw and water
e (an be designed to fit any operation according to size and necds

According to a Texas Poultry Federation survey conducted by the Texas Agricultural
Extension Service, the poultry industry employs 25,000 people and is a $3.5 billion dollar value-
added agricultural industry in Texas. Therefore, the results of this demonstration could have a
far-reaching effect for Texas.

For more information on this project, to request information on NPS pollution, or submit a
potential project for NPS development, contact the Texas State Soil and Water Conservation
Board, Statewide Management Program at (817) 773-2250.

-30-
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SENT BY: Olivetti FX 2100 5 4- 2-38 ¢ 9130AN 177733311 51252644658 1

For Tke Media

~ Texas State Son anp Warer ConseRVATION BoARD

P.O. Box 658 / TempLe, Texas 76503 / (254) 773-2250 / Fax (254) 773-3311
COMPOSTING VIDEO TO HELP POULTRY PRODUCERS

FOR IMMEDIATE RELEASE

FOR MORE INFORMATION:  Clay Wright, Information Specialist
Texas Stats Soil and Water Conservation Board
Phone (254) 773-2250
Fex (254)773-3311

To assist commerciel poultry producers in safely dealing with the mortalities and
litter generated in pouliry production, the Texas State Soil and Water Conservation Board
(TSSWCB) in conjunction with the USDA Natural Resources Conservation Service and
the United States Environmental Protection Agency (EPA) has released an informative
video which examines the benefits of poultry composting.

The video shows the procedure for taking poultry mortalities and waste, from start
to finish, through a two-stlage process to convert two potentially polluting waste by-
products into a beneficial, nutrient-rich resource.

| The video details how a preseribed mixture of carcesses, litter, straw and water will
cause microorganisms to break down the waste materials into a compost that can be Jand-
applied based on soil tests.

The video also helps producers assess their necds and design the best composter for
their operation.

Finding ways to deal with poultry waste, particularly carcasses, has been a

“s QIOTE »
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Page 2 -- Composting Video

long-standing problem for many commercial producers. Proper waste management helps
today’s producers in their continuing challenge to clear a eritical hurdle—balancing
concerns for cost-effectiveness with concerns for the environment,

With goﬁd management, compcstiné pr;wides a clean, cost-effective m&had for
disposing of poultry carcasses and litter, and helps prevent a potential source of nonpoinf
source (NPS) water poliution.

In accord with Section 319(h) of the Clean Water Act, the EPA provides funding to
the TSSWCB to implement activities that result in demonstrated progress in achieving
Congress’ goal of controlling and abating agricultural and silvicultural (forestry} NPS
pollution. NPS_ pollution originates from different sources that cannot be traced to any
single source.

For more information on poultry best manegement practices or to purchase a copy
of the poultry composting video for $15, contact TSSWCB Information Specialist, Clay
Wright at (254) 773-2250. The video may also be checked-out from the TSSWCB video
library.

- 30 .-
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* An environmentally safs
and reljable method of carcass
and poultry litter disposal |

* A relsttvely inexpansiva
means of dci}?unl compared to
othet methods

* Rerdify available eom-

posting metérlale guch as litter, -

CAICKIses, Firaw and water -

* Can be derigned to fit any
opention scoording to sive nnd
nesdy . :

According 1o & Texss Poul-
trg Federation survey conduct.
ed by tha Texns Agricuiturat
Extension Setvice, the

oultry
industry employs 25,0 -

) peo

poultry carcass disposal

pla and is n $3.5 billion dollar
velue gdded wgelcultural indus-
fry in Texas.

Therefors, the rasults of this
Jamonstration could have a
far-teathing offeet far Texas.

Fer more Information on the
pmﬁc 1o request infonnation
on NP, pol]\ﬂlon. or submit a
potentlal project for NPS
development, sontact the Texas
Stata Soft and Water Consgrva-
tion Board, Statewide Manage-
g‘z’s‘n‘:‘ Program at (317)773-
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It's oné of the major dilemmas
of the poultry industry—how do
you get rid of your dead birds? if
you have a large operation, that
can be n serious problem, There
are ways of dealing with the
problem, but some of them just
aren't satisfactory.

According to people at the
Gonzales NRCS (Natural
Resource Conservation Service)
office, one of the strangest-sound-
ing methods may wrn out 1o be
the most practical —poultry com-
posting. It turns chickens and
turkeys into useful fertitizer,
without a bad smell,

Composting facilities will
soon go up at six area poulery
operations, thanks to a federal
grant. “The program came about
several years ago when it became
apparent farmers were having a
problem disposing of dead poul-
try,” said Buddy Remmers.
Remmers is District
Conservationist for the USDA,
Matural Resource Conservation
Service, a federal employee.

The compasting method is al-
ready common in Bast Texas, and
in other slates. There is also a fa-
cility in Waco, "In Missouri, be-
fore you can get a permit for
poultry houses, you have to buikl

a compost Facility,” said
Remmers.
Remmers credits the late

George White for getling the
composting project rolling in the
Gonzales area. “George White
was the chairman of the lacal
Gonzales Soil and Water
Conservation Service, He was the
one who kind of instigated it.
Rindle Wilson, working
through the State Soil and Water
Conservation Board, went to the
Environmental Protection

Agency and obiained a $142,000
federal gmnf—W%?:: is Resource

Conservation and Development
Coordinator for the De-Go-La
District {DeWitt, Gonzales, and
Lavaca Counties).

Under the terms of the grant,
EPA contributes 60 percent of
the expenses, with a 40 percent

local match. The 40 percent
match is futmished through local
labor.

Accarding to Remmers, area
poultry producers have been un-
satisfied with the rendering dis-
posal method. This method uses
poultry efficiently, turning it into
pet food, Unfortunately, the birds
can't be picked up soon enough
to prevent a mess. "Ideally, that
would be the best way to dispose
of dead poultry, but it's not quick
enough.”

Two composters are being put
in on a broiler operation, two on
a breeder hen operation, and two
more on a turkey operation.

"Land ownees shoubdn't have
any out of pocket expense,” said
Remmers. “Their expense is in
fabor. This is & three-year moni-
toring project, They'll Furnish
land where composled pouliry
will be spread as fertilizer. The
tests will determine how much
should be added to the land, and il
there are any unforeseen prob-
lems. The soil will be monitored
for three years.™

Part of the grant money will
pay for Wain Fairchild's timc on
the praject. Though he warks out
of the same office as Remmers,
Wain is Disteict Technician for
the state-funded Gonzales County
Soil and Water Conservation
District.

Others in the office are federal
employees and can't receive any
compensation from the granl
funds, Besides Remmers, these
employees include: Ace Fairchild,
Soil Conservation Technician for
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Tha Gonzales NRCS office has obtained a grant to build slx proto-type poullvy composters Rke
the one above. The process Is simple and practical: a layer of manure, a layer of straw, then a
layer ofbirds—more Jayers In the same order. There's no foul odor and blrds can be totally bro- -
ken down in a month. A bam containg a concrete siab, a roof, and sither concrete or wood walis.

NRCS:; and Polly Williams,
Conservation Agronmomist for
NRCS.

The NRCS crew has visited a
number of composting opera-
tions. And, according to Acc
Fairchild: "It works, beyond a
shadow of a doubt. It's an effi-
cient way to dispose of birds.
You can go through the complele
process within a month. The end

product is a fertilizer-type mulch,
The bones, and most of the feath.
ars totally decompose.”

"In a lot of areas, this is a
highly sought-alter compost for
gardeners,” said Remmors.
“Disease bacieria are killed by the
heat.”

"IU's quite possible that down
the road, this could become a sal-
ahle product,” satd Ace.

County Extension .&oen

Travis Franke will also be a part
of the praject, by helping moni-
tor the soil. Samples will be sent
to Texas Ad&M for testing.

The project is up and going.
TFhe NRCS office is now in the
process of getting bids and somc
compost facilities should be con-
structed within two months,

If you'd like to learn more
about this. contact the NRCS at
672-8371.
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Poultry composting program
planned for Tuesday May 27

BY TRAVIS FRANKE
County Extension Agent

The Texas Agricultural Extension
Service and the Natural Resource
Conservation Service will be spon-
soring a Poultry” Composting
Program on Tuesday, May 27 at the
Gonzales Junior High School
Cafeteria. Registration will be held
at 6:30 p.m. and the program will
start at 7 p.m.

Rindle Wilson, RC&D
Coordinator with the NRCS wil! be
first on the agenda and will explain

*how the composting started locally,
‘At 7:10 p.m. Wain Fairchild will
Iprcscnl a slide program on the con-

struction and design ol the com-
posters. Dr. Sam Feagley, Professor
and State Soil Envirenmental
Specialist, will discuss compost and
litter elfeet on soil profiles and will
also discuss soil testing. The pro-
gram will conclude with a pancl
discussion consisting of producers
that have composters. Atiendants
will have the opportunity 1o ask
produccrs about the composters and
how they work.

1 CEU will be given for private,

commercial, and non-commercial
applicators. For morc information
about the program contact the
Extension Office at 210-672-8531.

Al
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Good News for Egg Lovers

New rescarch has exonerated cggs. Un-
less you are among the 30% of the pop-
ulation who have trouble processing
cholesicrol, one or two cggs a day may
be good for you. “We now know that
eggs comtain 22% less cholesterol than
previously thouglt,” says Patricia Curtis, a food scieist at
NC State. “Eggs have so much to offer nutritionally that
ackling epgs 1o a tow-fat diet makes alot ol sense”

Fegs are ane of the most inexpensive, nufritionally
dense Toods available, according to Cuartis. Uacly is vela-
tively tone in [at, with LB grams of satirated fat and con.
tains abowt 7% calories.

Here are some ather facts about eggs:

@ They contain folic acid, which helps prevent defects in
human embryos.

@ Fygs contain vitamin F, an imporiant antioxidant.

® One egg prowdeq 15% of the recommended daily ﬁl
lowance of proteln

® ['pps contain 12 minerals and all vitamins except vit’:\-
min C. ‘

By using patented means of feed and nmagement,
some {locks fay eggs that have 15 fewer calories and 6

' times the vitamin F of normal cggs. l

/
Perdue Opens New Plant i
Farlier this year, Perdue Farms hegan broiler produ

tion at is newest processing plant in Gromwell, Ky, I’»tnii—

RICE

\_l‘)rehad;l}ird Disposal

——rte

%—e-?ﬂ% éé% \

ers are being processed there for Midwestern markets.
AUl eapacity, the operation shonld employ BOO wor k-
ers and process 00,000 bives per week,

Robotic Slicers

A Food Salcty Consortinm research team is pro.
gramming a computer-driven robotic arm (o slice
chicken carcasses.

One ohjective of this research is o make the slices so
precise that processors ean skip manual evisceration el
clianinate the need for rmnning civeasses througly a chille
Tath. Both steps are sources ol contmination,

Rebotic operations conld also reduce wenkaclated in
Juries that occur from repetitive motions ol cutting up |
chickens, The Food Salety Consortimn includes the Ui
versity ol Avkansas, Towa Siate University, and Kansas
State University.

Texas is the latest state to lry composting deacd chick-
ens. Until a recent change in state [aw, composting an.
imal careasses was illegal in Texas, Most dead birds
were huried, burned, or removed from the farm Tor
rendering,

Projects in other states show that composting cian be
an cffective alternative, however,

Six poultry growers in Gonzales and Lavaea conntices
are demonstrating composting to other producers. The
project is sponsored by EPA and funded throwgh the
Texas State Soil andd Water Conservation Boad. w

Seeking Weevil Control

The scramble has been on to find coffec-
tive replacements for Furadan 5G gran-
ules to control rice waler weevils. Of
nine different products under evalua-
) tion at the Rice Fxperiment Station near
=1 Biggs, Calif,, two prochucts rise to the top

of thc list: Fipronil 1.6G and Dimilin 25W.,

Also, the liquid product Furadan 4F has shown
promise, according to Larry Godfrey, Extension ento-
mologist at the University of California—Davis. But it takes
about.twice as much material to be as effective as granular
Furadan.

EPA and FMC Corp. have agreed to gradually phase
ol Furadan 5G because of bird kills associated with use—
and misuse—of the product.

Foreign Rices Outdo Weeds
When planted at Stuttgart, Ark., some vice varicties
fronn the Phitippines and China elliowed ont up 1o 90% of

G

weeds without any help from herbicides.

The three foreign lines were compared with four TUS
long-grain varicties: Lemont, Kaybonnet, Starbonnet and
Cypress. Tn the ficld tests, eacl grew in plots treated with }
zero, 26%, 50%, or 1009 of the normal rate of propanil.
‘Two weeds, harnyardgrass and bearded sprangtetop, com
peted for space, sunlight, waler, and murients.

Lemont rankeed lowest in yiekl and ability to compete,
crowding out only 60% of the weeds that would have
grown if no rice had heen present. Kayhonnet and Sen
bonnet performed slightly beiter. Cypress ranked high
est among the four ULS. varictics. The variety from the
Phitippines topped the ficld.

These results were posted during the first year of o two
year trial.

“The iclea ts to {ind rice varictics that have natoral teairs
we want,” says David R, Gealy, a plant physiologist with
the USDA National Rice Germplasm Evabiation and Tin-
hancement Center, “Then we will incorporate those il
nral qualities into our conmercial varieties throngh
cyosshyeeding.” m
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"roducers Demonstrate Alternative
Method For Poultry Carcass Disposal

Poultry producers in Texas may start using all but the
“cluck” of the chicken as they demonstrate the benefits of
composting carcasses.

On a daily basis, producers must deal with poultry
mortality and ways to dispose of the carcasses. Three of the
most common means of disposal are burial pits, incineration
and rendering, but recent concerns with the environment and
operational costs have generated an interest in composting as
an alternative method of carcass disposal.

“Composting is an environmentally safe way to dispose
of poultry carcasses. It was illegal in Texas to compost
animal carcasses until the law changed in 1995. This gave us
the go ahead to begin demonstrating the efficiency of com-
posting as a form of disposal,” said Rindle Wilson, project
coordinator for the De-Go-La Resource Conservation and
Development Area (RC&D).

The project, which is located in Gonzales and Lavaca
Counties, demonstrates composting techniques in coopera-
tion with six poultry producers in the area.

Project cooperator, Viola Holt of Harwood, initiated the
interest in this project by contacting the USDA Natural
Resources Conservation Service (NRCS) in Gonzales about
the need for proper disposal of carcasses.

“We had problems with the rendering trucks not coming
when they were supposed to and the carcasses would start
smelling,” said Holt. “Plus, my son’s father-in-law composts
in Missouri and 1 wanted to find out if it was viable for my
operation and the area.”

After the initial interest was sparked, the De-Go-La
RC&D was brought in to assist in gathering background
information on poultry composting as well as write the
Section 319(h) grant proposal.

After funding was awarded, a meeting was held between

the De-Go-La RC&D, Gon-
Poultry Mortality Management zales and Lavaca County ex-
tension agents, NRCS, and
the Gonzales County Soil and
D Water Conservation District
T Manure to finalize plans on selecting
potential producers and to re-
Repeat Chickens view composter design plans.
torer )f-: Six producers agreed to par-
| sew N1 NPT T \\\\‘ ticipate .in the project. They
— :’:fj'f;.”({-,é)}'Vﬂ,j,"’;’ﬂ'f/‘!‘ ’ﬂ!ﬂl‘r’/ﬂfﬂl‘% include two laying opera-
Manee LI i E(: A ‘F(' m)‘{’ A '“ 3 ‘{, ) ‘6’ b tions, two broiler operations,

Repeat _ i : 75 and tv{/o turkey operations.
fayer Chickens 7 AL Five of the composters
| sww '\[== TONSTS ﬁ:\\ 3 ,? TIAN TS Ty N \\2 are wooden structures and the-
— 1 (r’*/’/ ..,ﬂ'( XL {,..ff( P (r‘s {.:ﬁ(; {I’J ;.:ff(x 0’%{ SRRy «ﬂﬂ'ﬂ: s sixth composter is made of
R/ /i_:,‘)“’/! A IR //‘r/\-'f /lw)”’r’f A/s ;/" carensses concrete, except for the roof-
Chickens :’j’;/f ?0:4—%5.,2;'2:2'5: © ing. They are built on con-
First 1.8 { TR ;' ) from sidewalls crete slabs and are divided
only Steaw ‘T'JT": A T e T NG n: 7 into primary and secondary
:' AR, RTIPAG -.:‘,/ Xy il compartments with a storage

Manure '1"{/"‘ r : " / Oy e g area.
. S'J":"’{ré; i % ‘;/ /,,{f}'“! 55 5",, f{’{;/;'r"{’{‘d r;/ The composter's pri-
conerete | ‘# T T o e mary compartment holds the
- L - L first compost batch consisting
{See Poultry Carcass, page 7)
e T L e — = #mﬂ_-m



Poultry Carcass Disposal coinucs rom page s

of layers of poultry litter, straw and carcasses. About six
inches of poultry litter forms the base. Straw is spread on top
to maintain air flow followed by evenly distributed carcasses
with more litter to cover the birds. Water is added to keep the
mixture moist.

“As the natural aerobic breakdown occurs, beneficial
nticro-organisms reduce and transform two waste materials
into a valuable and useful end product — compost,” said
Wilson. “With temperatures reaching between 135-160 de-
grees, the pathogens and other possible diseases, like
salmonella and E. coll, are destroyed reducing the possibility
of residues going into surface or ground water,”

In five to seven days, after the temperature has peaked,
the layered mixture is transferred to the secondary compart-
ment where the composting continues for another week. The
compost is then ready to be moved to the storage area and
used for land application.

“We are going to show producers how to set up a
composting operation designed to fit their needs as well as
demonstrate the economic feasibility of construction and
operation,” said Wilson, “Composting is a practical, sanitary
and economical means of carcass disposal compared to other
nethods. We realize composting is not for everyone, but we
want producers to be able to make an informed decision.”

BMP Practices {continued from page 4)

(TSSWCR), Environmental Protection Agency (EPA), Texas
Institute for Applied Environmental Research (TIAER), Nat-
ural Resources Conservation Service (NRCS), and Hamilton-
Coryell and Upper Leon Soil and Water Conservation Dis-
tricts (SWCDs). The team is collecting water samples afier
rainfall events to obtain pre-BMP implementation data from
the Leon River watershed, which includes Belton Lake,
Proctor Lake and Cowhouse Creek in Central Texas.

Samples will also be taken after BMPs have been in-
stalled to monitor their success in reducing or preventing
ronpoint source (NPS) pollution. Once appropriate BMPs
are identified, the project team will work on educating
agricultural producers as to the benefits of BMPs and demon-
strate their effectiveness at the demonstration sites.

“It is anticipated the results will indicate several BMPs
can be implemented in the Leon River watershed to help
reduce NPS pollution,” said Dr. Dennis Hoffman, project
leader and research scientist at Blackland. <

According to Wilson, the project will demonstrate the

following benefits to poultry producers:

+  An environmentally safe and reliable method of carcass
and poultry litter disposal.

+ A relatively inexpensive means of disposal compared to
other methods.

s Readily available composting materials such as litter,
carcasses, straw and water.

e Can be designed to fit any operation according to size
and needs,

According to a Texas Pouitry Federation survey con-
ducted by the Texas Agricultural Extension Service, the
poultry industry employs 25,000 people and is a $3.5 billion
doliar value-added agricultural industry in the state. Thus,
the results of this demonstration could have a far-reaching
effect for Texas. <

b |
1
1
|
|
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The State law requires all state agencies which publish 1
periodicals, at no charge, on quarterly intervals or more {o I
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Compost facilities up and op

/ JIM CUNNINGHAM

Vi Ioll is a Gonzales County
poultry—primarily broilers—pro-
ducer.

She’s in the process of baking
some dead chickens. And the
temperature is the key to the tum-
ing of the broilers. But once the
process is complete, they won't
be served up for a Sunday sii-

been slow-stewing for three
weeks.

“It keeps your casserole cook-
ing,” muses Holt, who enjoys »
low mortality rate among her
flock as only about 2 pereent
don’t make it to market.

In addition to Holt's com-
poster, two others have been
completed at the Allen Reiley
and Sean Roberts properties.

"... reason this all started was that producers were
having a tough time getling dead birds picked upin a
limely manner by the rendering piants.

— Bk Mortvners

down finger-lickin® dinner.

Holt is one of six area pouliry
producers—five in Gonzales
County and one in Lavaca
County—participating in n 3-year
composting project that utilizes a
process of Tayering manure, straw
and dead birds—chickens and
lurkeys— rthat turns the mixture
into a useful, slow-rclease fertil-
izer.

A composter with six hins was
recently constructed at Holt's
“farm. One hin is now 1/2 full.
Holt allows it is layered with lit-
ter, hay and chickens that have

Reiley and Roherts are involved
in the breeding hens business,
Under construction is a broiler
composter at Gus Targac's place
in Lavaca County, while two
turkey composters will soon be
built on the Ken Ginter and John
Parr operations.

Four of the prote-type pouliry
composters in the praject will be
conslructed out of concrete, while
two will be made out of wood.

Holt's bins are wood.

“People up in Missouri say
waod is better because it doesn’t
sweat as much. That remains to

e A
Y ?'I':"
I

il

oy
4

1 L

erational in Guadalupe Valley areé

Vi Holt, TeR, a broilers’ producer, visits with Frank Stockton, GG SW&WCD chairman; Travis Franke, Gonzales

County agent; and Oren Remmers, Natural Resource Conservation Service district technician, late last month
at the composter built on her propesty. Holt enjoys a low mortality rate on her chickens as only about 2 par-
cent don't make it to market. The composter wil effoctively take care of the carcasses hy layering the birds,

litter and straw into a viable Iertilizer,

be seen,” apines Oren €.
{Buddy) Remmers, USDA dis-

Texas State Soil and Water
Conscrvation Board. Remimers

T TP S T LA, Sy

lettsville Livestock
Commission Co

-- Where Your Livestock Brings Top
$ Every Time!

[ AUCTION SALE EVERY TUESDAY |
PH: 512-798-2542

trict conservationist with the
Natural Resnurce Conservation
Service.

Remmers, hased in Genzales,
allows the project has been made
pnssihle  via  a 6n-an
Environmental Protection
Agency grant for $160,000 to the

says prevfucers pay 40 percent of
the cast, bt notes most of their
expense is in labor and machine
cost over the three-year project
petiod as the soil will be moni-
tored,

Meonitoring dutics of the com-
posted fertifizer falls on Wain

NORWEST
BANK

- TEXAS

NORWEST BANKS MEMBERS FDIC
301 St. Joseph Street
Gonzales, Texas
210-672-2851

Clint Gray - Owner
{210) 672-9226

- CARRIER - LENNOX -

GRAY AIR SYSTEMS

Alr Conditioning and Heating
Service and Sales

78629

1228 St. Lawrence
Gonzales, Texas

TACLA 005188C

we're the
folks to
seel

Whether your
concerns are

Guadalupe

Veterinary Clinic
2004 Church St. » Gonzales » 672-8676

Valley

Fheto by Jim Cunningham

Fairchild, district technician fnr
the state-funded Gonrales
County S&WCD, and County
Extensiaon Agent Travic Franke

“It'H be a slow.release fertiliz-
cr since 70 perecent of the total
nitrogen in the deart bird compea
Is in an organic form,” says
Fairchild. “We haven't tested the
fertility of the compost yet, but
the nitrogen content will be ahoat
40 percent.”

Fairchitd and Franke will be
working with the producers in
theic monitoring. During the next
three years “we'll take samples
of the fertilizer; samples nf the
soil where it'lt be applied; and
alter application of the fertilizer
to the forage (grass) we'll come
back and check sail samples
again three months fater,” says
Fairchild.

An average bin is B-fect wide,
5-feet tall and 5-fect deep with a
200 cubic-fool capacity, says
Fairchild. He adds, “As of now,
we dan’t kpow how many
rounds of fertitizer that'll make,”

Though the composting Facili-
fies up and running at area poul-
try producers are new to Texas,
they’ve been atound for a while.
notes Remmers.

“In Missouri, before you can
get a permit for a poultry house,
you have to build a composter.
1t's the law up there: if you have
& chicken plant you have to have
a compaoster,” explains Remmers,

“The reason this all started was
that producers were having a
tough time getting dead birds
picked up in a timely manner by
the rendering plants. They'd Tay
around and draw fTies and hyz-
rards. It was a real mess.

“So here in Texas, rather have

See Compost, Pags 8
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Compost

o br regnlated, we Int the pro-
dueers do it on their own to get it
(romposting) off the gronnd,”
says Remmers.

Once a hin is (ull, the mixtire
will reoch a temperature of 150

y SAWCD chairman of the board Frank

to 170 degrees within seven 1o
10 days. When the compost
cools down, it's turned into a
second hin to get axygen in it
and the mixtore will then go
hack through another heat
process. Such a process kills
hacteria because of the heat
involved and makes the mixivre
a desirable fertifizer.

Retnmers says he anticipates

ncklon ang

oilar produrer Vi Holl ehecks the temperature of a compost bin on
tlal's propetty. The comipostar is one of six in e area being momitared
o @ three year penject whare dead birds —chickens and turkeys-——are

tined inta an afficiont st effactive fortiliznr,

KITCHEN FRIDE
& N _MILUSHROOM
raARm
‘Gardening
compos! & fresh
mushrooms
_available
CR 318 - Gonzales

e 210:510:4516

JC Pt

(21 &72.8r72

all six composting Tacility sites
in the project to be-bn operation
by mid-Aungust.

Oonzales Connty is big on
birds. In 1995, broiters tallicd up
to $90.9 million and eggs
acconnted for $27.9 million,
Four major broiler companias—
Tyson Foods alone has 177
active chicken houses in the
county— praduces approximately
56 million broilers annually with
cgg companics and independent
producers counting ont some
61.3 miltion doren eggs. Tutkey
rroduction adds up to 2.9 milling
in the county cach year.

Estimatcd gross receipls for
agricultural eommoditins in
Gonzales County for 1095
totaled $195,289,300,

Connty Aprat Franke and
Frank Sicckion, a retired cosmty
agent now serving as the GO
S&EWCTD chaitman of the board,
bath feel the figures are fow. So
the bird hiz continues to My in
the Guadalupe Valley area,

Composting is an efficicnt
way lu dispnse of dead biede,
says Remmees, fte adds the
facilities are also a nseful
resource hy guarding against
pollation problems canscd by the
carcasses going wnattended,

The compoesting  process
appeats to appeal to the poalery
prochireess, ‘there s linle stink 1o
it as the mixture turns imte fentil-
izer. As Vi Tlolt offe1s, “The
wdor won't be any waorse than
the chicken honses.”

Independent Cattiemen’s Association
asks USDA to drop yogurt propasal;
says it “defies reason” Lo consider it

The Tndependent Cattlemen®s Association (1CA) has ealled
upen the United States Department of Agricoltmee (TISDA) 0
diop its consideration of a proposed wle that wonld alfow (he
nation's 93,000 echnnls that participate in the school lunch and
breaklast progeams to afler yogurt as a meal sehstitote, 1f
appeaved, the vrle would allow schools 1o be reiimhorsed by the
federal government for the yogoet they purchase tnowse in schont
free menl progianss,

“This ridicalous propossl reminds me of » time when cerrain
indivithals sugpeated to the Agricultine Departiment that kotelnp
was actunlly a vegetable,” ICA Fresiclent Tan Schnan enid. “f
think it's tiine prople gquit monkeying aeenmed with aur cliitehen's
dietary healih, jost s they can squesze tome mare meney oot nf
i farpayers.”

The proposed ruke swanled permit yopuri to be credited s a meat

alternative for all meals regnlated by the USDA, which inchnds«
the department’s low income and stimrer fecding proprams,
Crrrently, 25 million studewts pacticipate in the Agricultiner
Pepartmen’s sl Inele progiam.
“Cihe plan is supporied by yogurt makers who staned to ke o
sibatantial profit it the wole is approved. The yogint and dairy in
chistries have bren poshing Tor yupurt ne g ceimbaeable Bem on
weheol Fench mewis since 1981,

I the yede is approved after a public comment peeied, it conkd
Iake ellect ¢ tly ns Tanuary, 1997, -

Selman mp

that while yogret is n goed protein sowce, it
lacks other casentiak nuttients offered by meat. CAceording 10 the
Department of Aprienlinte, theve are (om hasic food pronps:
mead, eli:uy. amd fomits el vegetahiles, Yagurt i a dafiy peedact,
it's i a compleiely sepmate category, It defies reasan that the
Agriculinge Prepattiment wonld even eatertain «uch a sifly propos.
al.” Sebman said

STATE CERTIFIFD DBE

I
s | RODRIGUEZ SAND AND GRAVEL
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Service
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Texas composting project deals with poultry mortality

GONZALES, Texas —
Poultry producers in Texas
may be using afl but the
“cluck” of the chicken
when they demonstrate the
effectiveness of composting
carcasses and poultry litter
to produce a high-quality
compost while protecting
ground and surface waier
quality.

On a daily basis, Texas
producers must deal with
poultry mortality and ways
to dispose of the carcasses.
Three of the most common
means of disposal are
burial pits, incineration
and rendering, but recent
concerns with the environ-
ment and operational costs

have generated an interest
in composting as an aiter-
native method of carcass
disposal,

"Composting is an envi-
ronmentally safe way o
dispose of poultry car-
casses. It has been illegal
in Texas to compost animal
carcasses until the law was
recently changed. This
gave us the go-ahead to be-
gin demonstrating the effi-
cieney of composting as a
form of disposal,” said

Rindle Wilson, project co-
ordinator for the De-La-Go
Resource Conservation &
Development office.

The project, which is 1o~
in Gonzales and
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Lavaca counties, demon-
strates composting tech-
niques in cooperation with
six poultry producers in
the area. The project is
sponsored by the U.5. Envi-
ronmental Protection
Agency under Section
318(h} of the Clean Water
Act and funded through the
Texas State Soil & Waler
Conservation Board under
its agricultural/silvicultural
nonpoint source pollution
management program.
TSSWCB is the lead agency
for the state's agricultural/
silviculturai NPS pollution
program. Funding under
Section 319(h) is provided
to implement activities that
demonstrale ways to con-
trol and prevent NPS pol-
lution associated with run-
off from agricultural/si-
Ivieultural, urban and con-
struction activities.

Project coeperator, Viola
Holt of Harweod, tnitiated
the interest in this project
by contacting the USDA
Natural Resources Conser-
vatien Service in Gonzales
about the need for proper
disposal of carcasses. "The
rendering trucks would not
come by when they were
supposed to, and the buz.
zards would scatler the
birds leaving a smelling
mess,” said Holl. “My son's
father.in-law compasts in
Missouri, and I wanled to
find out if it was viable for
my operation and the
area.’”

The compost facility is a
wooden shed on concrele
divided into primary and

secondary compartments
with a storage bin. The pri-
mary compartment will
house Lthe first compost
batch consisting of layers
of poultry litter as a base.
Straw is then added to
maintain air flow, followed
by evenly distributed car-
casses with more litter to
cover the birds. Water is
added to keep the mixture
muoist.

“As the natural aernbic
breakdewn occurs, benefi-
cial microorganisms reduce
and transform two waste
materials into a valuable
and useful end product —
compost,” =xaid Wilson.
"Wilh temperatues reach-
ing between 135 and 160
degrees F, the pathogens
and other possible dis.
eases, like salmonella and
E. coli, are destroyed, re-
ducing the possibility of
residues going into surface
ot ground water.”

In five to seven days, al-
ter the lemperature has
peaked. the layered mix-
tire is transferred to the
secondary compartment for
acration. The compost is
then ready to be moved to
the. storage area and used
for land application.

“We are going to show
producers how to set up a
composting operation de-
signed 1o i their needs as
well as demonstrate the
reonaomic feasibility of con-
struction and  operation,”
sard Wilson. “Composting
is a practical, sanitary and
economical means of car
cass disposal compared lo

ogther methods. We reatize
composting i5 not for ev.
eryone, but we want pro.
ducers to make their decj-
sion alter they know all the
facts.”

According to Wilson, the
project will demonstrate
the following henefits to
pounltry producers:

* An environmentally
safa and reliable method of
carcass and poultry litter
disposal.

* A relatively inexpen-
sive means of dispnsal
compared to olher meth-
ods,

* Readily available com-
posting materials such s
litter, careasses, straw and
water.

* Can he designed to fit
any operation according to
size and needs.

According to a Texas
Poultry Federation survey
conducted by the Texas Ag-
ricultural Extension Ser-
vice, the poultry industry
employs 25,000 people and
is a %35 billion value-
added agricuttural industry
in FTexas. Therefore, the re-
sults of this demonstration
could have a far-reaching
effect for the state.

More information on this
projet, informalion on NPS
pollution or potential
projects for NPS develop-
ment can be obtained hy
eontacting the Texas 3tarn
Soil & Water Conservalion
Board, Statewide Manage-
ment Program. at A17-773.
2260,
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Composting mortalities

Poultry operations in Missouri are finding that
management of mortalities is an ever-increasing prob-
lem. Increasing sizes of operations as well as projec-
tions of significant growth of the industry suggest that
difficulties with mortality management will continue to
expand. For example, a 100,000 bird broiler operation
may experience the need to properly manage and dis-
pose of as many as 150 dead birds per day, or more.

Traditional methods of livestock mortality disposal
in Missouri include hauling to a rendering facility,
hauling to a sanitary landfill, on-site incineration, and,
probably the most common in the past, on-site burial,
or disposal pits.

Alternatives for managing mortalities

The Missouri Department of Natural Resources sug-
gests the following alternatives for managing mortali-
ties, ranked in order of environmental preference.

Rendering

State licensed and approved rendering facilities in
Missouri are few, and are not located in animal produc-
1 areas. Hence, the logistics and cost of collection and
.ansport of mortalities is restricted in most cases. Addi-
tionally, disease considerations may preclude the same
vehicle collecting mortalities from more than one pro-
duction unit. Haulers and renderers must be licensed by
the Missouri Department of Agriculture per RSMo 269.

University of Missouri-Columbia

Composting

Mortalities can be disposed of in a properly designed
composter, with the end product being field spread as a
fertilizer/soil conditioner, or some other suitable end use.

Composting mortalities is a relatively new and
developing technology, but has been shown to be an
effective means of managing mortalities, especially in
the poultry industry. No permits, licenses, or other
approvals are presently required for on-site composting
of mortalities.

Landfilling

This option may be feasible in cases where a suit-
able landfill is located near production units. Any such
landfill must have a permit under the Missouri Solid
Waste Management Law and regulations, 10 CSR 80-
2.020. However, landfill numbers are decreasing, new
landfills are extremely difficult to site and permit,
existing landfills are “filling up”, and there is a definite
regulatory trend toward prohibiting landfill disposal of
materials which can be composted on-site. Hence it is
doubtful that landfill disposal will be a feasible option
for most producers in the future.

Incinerating

Incineration of mortalities is energy intensive, with
associated high capital and operational costs. Emis-
sions which do not meet Clean Air standards are likely
if the incinerator is not operated and maintained prop-
erly. Incineration generally requires a permit under
Air Conservation Law and regulations 10 CSR 10-3.040



>arbon/Nitrogen ratio

The carbon/nitrogen (C:N) ratio of the material to
be composted is important because it influences the
rate which the composting process proceeds. Carbon
and nitrogen are vital nutrients for growth and repro-
duction of bacteria and fungi during composting. Con-
ditions are most ideal for composting when the C:N
ratio is between 20:1 and 35:1. If the ratio is too high,
the process slows due to insufficient nitrogen, and
nitrogen-containing materials such as manure, urea, or
ammonium nitrate must be added to the composting
mixture to adjust the C:N ratio to the proper level. If
the C:N ratio is too low, the bacteria and fungi cannot
use all the available nitrogen, and excess ammonia can
result in unpleasant odors. A carbon source such as
straw or sawdust can be added to a composting mix-
ture to raise the C:N ratio if it is too low.

Temperature

Temperature is the best indicator of proper biologi-
cal activity in & composting process. Bacteria and fungi
instrumental to the composting process function best in
the range of 100-150 deg F. Hence temperatures
‘nereasing within this range are indicative of material

hich is composting properly with no limitations due
. moisture, C:N ratio or oxygen starvation. When tem-
peratures peak and start decreasing, some factors
become limiting in the composting process. This limit-
ing factor is usually the amount of oxygen available to
the bacteria and fungi. Oxygen can be replenished by
turning or aerating the composting mass. The tempera-
ture will then increase again as the composting process
repeats itself. This cycle of composting and re-aeration
can be repeated as long as there is organic material
available to compost, and no other limitations such as
moisture or C:N ratio are present.

The composting process, as it might apply to the
breakdown and stabilization of poultry carcasses, was
first investigated by Dr. Dennis Murphy at the Univer-
sity of Marvland, Poultry Research and Education
Facility, Princess Anne, MD. Much of the present
knowledge of poultry composting stems from research
and field experiences in the poultry producing areas of
Marvland and Delaware.

The original work with poultry mortality compost-
ing identified five basic objectives as necessary for the
process to be feasible for managing mortalities in a pro-
duction setting:

1. The system must work with normal mortalities
ring all seasons of the year.

2. The system can be constructed at reasonable cost
with tvpically available skills and materials.

University of Missouri-Columbia

3. The system must fit within the everyday man-
agement capabilities available at the typical producticn
enterprise.

4. The system must work without production of
offensive odors, or danger of disease to people or poultry.

5. The composted produet must be safe and useful
as a crop fertilizer or soil conditioner.

The composting recipe

It is essential to develop a “recipe” for composting.
Bacteria and fungi are important ingredients in the
composting process because they maintain the given
range of the C:N ratio.

Primary considerations for a recipe are the C:N
ratios and moisture contents of the various composting
ingredients. Research work and field experience in
Maryland has resulted in the recipe shown in Table 1.
This recipe is applicable to poultry operations where
the primary compost ingredients are dead poultry, lit-
ter or cake (usually a mixture of poultry manure and a
bedding material such as sawdust, wood shavings, rice
hulls, etc.) and straw.

Table 1. Recipe for composting poultry mortalities with litter
and straw as ingredients.

Ingredients Parts by weight
Dead pouiltry 1.0
Litter or cake 1.5
Straw 0.1

D. W. Murpiy, Dept. of Poultry Science, Univ. of Maryland

An immediate question in the development of a
composting recipe concerns the use of ingredients
which may be available in some operations, but not in
others. For example, a caged layer operation may not
have litter available as a composting ingredient, so an
alternative recipe must be developed. This process
involves calculating or estimating C:N ratios for avail-
able ingredients, then verifying that the recipe will
work with field experiments.

Preliminary field research by the University of
Missouri has shown that the recipe in Table 2 will
result in good composting of caged layer mortalities
utilizing straw and caged layer manure as ingredients.

It is notable that neither of the above recipes call
for water as an ingredient. Original work at Maryland
suggested that some water may need to be added to the
recipe to adjust the moisture content to the best level
at the beginning of the composting process. Subsequent

g



EXAMPLE 1.

Size a composter for a turkey operation which houses nominally 12,000 birds in a brooder building, and
12,000 birds in a grower building. Birds are kept in the brooder building from 0-6 weeks of age, then moved to
the grower building and marketed at 16 weeks of age. Maximum on-farm liveweight occurs when the birds in
the brooder building are 6 weeks of age (6 lbs.), and the birds in the grower building are 16 weeks of age (23
1bs.). Records show that mortality rate in the brooder building is 1.2 percent, and mortality rate in the grower

building is 6.9 percent.

WORKSHEET 1. Compaster sizing for one poultry building.

Owner Date

Bird type turkeys Building type brogder

1. Enter the number of five birds entering the building, (BI) 12,000
2. Enter the percent mortality rate for the building, (M) 1.2
3. Calculate the number of birds leaving the building at the end of the growth cycle, (BO)

BI X (1-MM100} = BO

12,000 x  (1-1.21100) = 11,856
4. Enter the maximum liveweight of birds when removed from the building in pounds, (W) 6.0
5. Enter the design constant of 1 cu. ft. composter volume per pound daily mortality, {C) 1
6. Enter the safety factor of 2.5, (SF) 2.5
7. Enter the number of days the birds are in the building, (D) 42
8. Calculate the primary volume for the composter, (PV)

BO x W x Mi100 x G x SFD = PV
11856 x 6 x 1200 x 1 x 2542= _ 50

9. Secondary composter volume (SV) equals primary composter volume 50

10. Calculate composter volume for all buildings (comptete Worksheet 1 for each building)

Buildina type Primary volume Secondary volume
brooder 50 50

Total




EXAMPLE 8.

Use the data in Table 3 to size a composter for a laying operation which houses nominally 50,000 birds in
each of 10 houses. Table 3 indicates that layers have a 10.5% mortality rate over a flock life of 60 weeks. Use

Worksheet 1 to size the composter.

Owner

WORKSHEET 1. Composter sizing for one poultry building.

Date

Bird type lavers

W N =

BO x W x
44750 x 35 «x

[Le)

Building tvpe

10-laver

Total

. Enter the number of live birds entering the building, (B}

. Enter the percent mortality rate for the building, (M)

. Calculate the number of birds leaving the building at the end of the growth cycle, (BO)
B! X {1-M/100) = BO
50,000 x (1-10.5/100) =

4. Enter the maximum liveweight of birds when removed from the building in pounds, (W)

5. Enter the design constant of 1 cu. ft. composter volume per pound daily mortality, (C) .

6. Enter the safety factor of 2.5, (SF})

7. Enter the number of days the birds are in the building, (D)

8. Calculate the primary volume for the composter, (PV)
M100 x € x SFD
10.5/100 x 1 X 2.5420 =

. Secondary composter volume {SV) equals primary composter volume

Primary volume

980

Building type

laver

PV

10. Calculate composter volume for all buildings (complete Worksheet 1 for each building)

Secondary volume
98x10=980

980

50,000
10.5

44,750

3.5
1
2.5

4290

98
98

el
R
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Ingredient
storage
area

Secondary compost area

NN/

Primary compost bins

Figure 1: Composter layout with ingredient storage

" T 7

Primary compost bins

Litter storage

Working area area

Secondary compost bins

/4N

Figure 2: Composter layout with litter storage area

EXAMPLE 4.

How many primary bins are needed for com-
posting the mortalities as calculated in example 1.
As calculated in Worksheet 1, required primary
composting volume is 678 cu ft. A skid-steer loader
with a 5 ft wide bucket will be used to load and
unload the bins.

WORKSHEET 2. Number of primary bins.

1. Primary composting volume
caleulated primary composting

volume =678 cu ft

2. Primary bin depth
recommended depth 5 ft =5ft

3. Primary bin width
(bucket width plusl-3 ft recommended)

5 ft bucket width + 2 ft _ = 7ft
4. Primary bin length (5-6 ft recommended)

primary bin length = 6ft
5. Primary bin volume (2x3x4)

5ftx7ftx6ft =210 cuft
6. Number of primary bins (1/5)

678 cuft /210 cu ft = 3.23 bins

greatly increases the flexibility of a producer in
scheduling poultry house cleanout and land spread-
ing operations.

Composter construction

Actual construction of a composter can take one of
many different forms with good results in composting.
Some essential features to consider are location, type of
structure, constiruction materials and ingredient stor-
age. Good composters may vary considerably in type
and appearance, but will include some or all of the fol-
lowing characteristics:

Location/access

Locatior1 of a composter should take the farm resi-
aence and any nearby neighbor residences which may
be affected into account. While offensive odors are not
usually generated in the composting process, the han-
dling of dead birds, manure and litter on a daily basis
may not be aesthetically pleasing. When locating a

University of Missouri-Columbia

composter, consideration should be given to traffic pat-
terns required in moving dead birds to the composter,
moving the required ingredients to the composter and
removing finished compost from the composter. The
composter site should be well-drained and provide all-
weather capability for access roads and work area.

Foundation/floor

An impervious, weight-bearing foundation and floor
should be provided under all composting areas (primary
and secondary bins). This feature insures all-weather
operation, helps secure the composter against rodent
activity and generally minimizes the potential for con-
tamination of the surrcunding area. In addition to pro-
viding concrete under the compost bins, consideration
should also be given to providing a similar concrete
floor in traffic areas and work alleys. Experience has
shown that, with the frequent loading/unloading activi-
ties associated with composting, dirt or even gravel
areas tend to become rutted and potholed. This condi-
tion becomes worse if the work alleys are not roofed. A
concrete floor wiil alleviate most of these difficulties.

BRI



Table 4. Additional percentage of primary composter volume

necessary for different ingredient storage periods.”
ingredients Percentage Percentage Percentage
storage period  primary primary primary
{weeks) valume volume volume
for litter for straw litter & straw
1 13 5 18
2 25 9 34
3 38 14 52
4 51 19 70
5 64 24 88
6 76 28 104
7 89 33 122
10 127 47 174 .
14 178 66 244
18 229 85 314
* Table based on recipe in Table 1, and a bulk density of 33
Ibs./cu.ft. for litter and 6 ibs./cu.ft. for baled straw.

more than the calculated 354 cu ft.

A quick estimate of the percentage increase in pri-

mary composting volume required for different storage
riods is shown in Table 4.

For example, increasing calculated primary com-
posting volume by 52% will provide 3 wks storage for
litter and straw. In the case of example 1, calculated
primary composting volume is 678 cu ft, hence 678 x
0.52 = 353 cu ft is the required ingredient storage vol-
ume for a 3 week period. Similarly, the number of pri-
mary bins could be increased by the same percentage
to obtain ingredient storage. In example 3, four prima-
ry composting bins are needed. Table 4 then suggests
that 4 x 0.52 = 2.08, or that approximately two extra
bins of primary composting size will provide the
desired 3 weeks storage.

If the composter can be constructed in conjunction
with a litter storage facility, ingredient storage may be
greatly simplified. Litter will be readily available from
the litter storage area and other ingredients can be
stored appropriately in the litter storage facility.
Although most poultry operations in Missouri do not
use litter storage facilities, experience has shown that
a litter storage facility can greatly enhance the man-
agement of building cleanout and litter spreading oper-
ations. Since outside storage of litter in “open” piles
represents a potential environmental liability, litter
storage facilities may be required by regulation in

arations where litter storage cannot be accornmodat-
. within the poultry buildings at all times.

Finished compost storage

Secondary compost bins provide a place for compost
to undergo a second heating cycle and further compost-

EXAMPLE 5.

Estimate ingredient storage needs for a three
week composting period for the operation described in
example 1.

WORKSHEET 3. Estimation of ingredient
storage based on recipe in Table 1.

1. Weight of daily mortalities
(refer to Worksheet 1)

BO x WD x MI100
Brooder 11,856 x 6/42 x 1.2/100 = 21
Grower 11,038 x 23/70 x 6.9/100 = 250
Total (pounds) = 271
2. Desired storage period in weeks = 3
3. Volume of storage required for litter”
(weight mortalities) x (weeks) x(0.318)™"
271 X 3 x 0.318 = 259 cu. fi.
4. Volume of storage required for straw™
(weight mortalities) x {(weeks) x(0.117)"
271 X 3 x 0,117 = 95cu. ft.
5. Total volume for litter and straw
(litter cu. ft.) + (straw cu. ft.)
259 + 95 = 354 cu. ft.

"Bulk density of litter = 33 lbs./cu.ft.
**Bulk density of baled straw = 6 lbs./cu.ft.
*“*Constants relate data from Table 1 and bulk
densities of straw and litter.

ing. However, as secondary bins become full, the com-
post must either be used (spread on the land) or moved
to a finished compost storage area. Any compost stor-
age area should be covered to prevent rainfall from sat-
urating the pile, with resultant leaching. A lifter stor-
age facility may be used to store finished compost until
land spreading can be conveniently accomplished.

Utilities

A water line with freeze-proof hydrant at the com-
posting facility will aid in adjusting the moisture con-
tent of the recipe if needed, and facilitate cleanup and
washdown of personnel, equipment and the composting
area as needed. Electricity in the form of at least one
20-amp circuit will facilitate the use of power tools,

lights or other appliances which may be needed at the
compost facility,

Making compost

Making compost is simply a matter of placing the
ingredients in the primary composting bins in the
proper proportions as specified by the recipe.

o
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ith a 36" stem is a good instrument for moenitoring
temperatures in the composting bins. Temperature
should be checked daily to ascertain the condition of
the compost. Normally, temperatures in the primary
bins should rise to the 130-150 deg F range in one or
two days, and should peak in the 140-160 deg F range
in 7 to 10 days. Temperature is an important parame-
ter in the control of fly larvae and pathogens in the
composting process. Fly larvae control occurs at about
115 deg F, and bacteria control at about 130 deg F.
Typical temperature profiles for primary and secondary
compost are shown in Figure 4.

Although experience indicates that temperatures
above 170 deg F are rare, a remote possibility exists
that temperatures could rise to spontanecus combus-
tion Ievels. Conditions conducive to spontaneous com-
bustion are damp, deep-piled, compacted masses of
organic matter such as might occur with hay baled and
stacked in a too-wet condition. Experience indicates
that compost piles limited to 5 ft. depth, with the prop-
er porosity and moisture levels do not exhibit condi-
tions conducive to spontaneous combustion. Neverthe-
less, the potential for spontaneous combustion should
be kept in mind as temperatures are monitored in the
composting process. If temperatures appear to be rising

ave the 170 deg F range at a constant, or increasing

.e, the compost should be removed from the bin and
spread on the ground to cool so that spontaneous com-
bustion deoes not oceur.

150

125

100

Fly thresheld

Temperature °F
~
w

o

o
&
[

Bacteria threshold

25 —

0 2 4 6 8 10 12 14 16

Elapsed time (days)
Source: D. W. Murphy, University of Maryland

Figure 4. Typical heating in 2-stage compost for bacteria and fly control,

Temperatures in the 150 — 160 degree F range indicates proper
composting.

Secondary compost

After temperature has peaked in the primary com-
posting bins (typically within 7-10 days) compost
should be moved to the secondary composting bins,
This movement re-aerates the compost, and provides a
mixing action which tends te make a more homoge-
neous mixture, which in turn results in more constant
temperature profiles throughout the cross section of the
composting mass. Compost may be left in secondary
bins until the space is needed for a new batch of com-
post, or it may be removed after temperatures peak and
begin to drop. Secondary compost should be immediate-
ly land-spread, or stored in a covered area to prevent
leaching or runoff from the pile. Storage of finished
compost for 30 days will result in a drier product which
may be easier to land-spread. Pile depths should not
exceed 7 fi in storage to minimize the potential for
spontaneous combustion.

Compost costs and uses

Costs of composters depend upon many factors such
as size, configuration (work areas, ingredient/finished
compost storage, ete.}, and utilities such as water and
electricity. Because composters are new in Missouri,
there is little previous experience to indicate what actu-
al costs will be.

Composter costs can usually be divided into three
general categories:

Roof and support structure

This would include poles, structural bracing,
rafters or trusses, roof purlins, and roof metal or tin.
Limited data suggests that, for a pole type structure,
cost for this component may be in the range of $2.50-
$3.50 per square foot.



Compost can be handled and land-applied like lit-
ter. However, if a recipe contains unusual amounts of
long hay or straw, spinner-plate type spreaders may not
handle compost as well. This type material may need to
be spread with a conventional manure spreader.

containing straw.

New developments
in composting

Long-term single-stage composting

Some research work is being carried out in New
York to investigate the possibility of composting mortal-
ities in a single step, rather than using a primary and
secondary phase. Advantages of this approach are less
labor and management required for the composting pro-
cess. Preliminary work has shown some success with
this technique, although more precise recipe formula-
tion may be needed than with the primary/secondary
technique. Use of finished compost as a nitrogen source
for new compost appears to enhance the composting
process according to preliminary trials. More research
and experience is needed to define the proper equip-
ment (ie. bin sizes and number), composting time
required, recipe formulation and management of the
single-stage process. Until this work is accomplished,
the established primary/secondary procedures are most
advisable for composting poultry mortalities.

Recycling finished compost

Information on operating composters indicates that
finished compost can be used as an ingredient to
replace litter in primary bins. This practice is advanta-
geous in reducing ingredient storage requirements and
serving as a litter substitute in operations where litter

may not be available, such as layer facilities. Addition-

ally, 10 - 20 percent of the litter produced in a poultry
operation may be used in the composting operation.

Composting other animal species

Because disposal of mortalities is a problem com-
mon to any livestock production enterprise, the ques-
tion of using composting to manage mortalities of other
species naturally arises. In Missouri many swine oper-
ations are large enough to generate significant weights
of mortalities to be properly managed. Preliminary
research work at the University of Missouri suggests
that composting may offer some solution to the prob-
lem of managing swine mortalities. Work thus far indi-
cates that a recipe using swine carcasses, swine
manure and straw will support the composting process.
The following describes research at the University of
Missouri, but should not be considered final recommen-
dations for composting swine carcasses.

Composter bins

Composter bins similar to those used for poultry
were used in initial research and functioned adequate-
ly. Insufficient data with initial research has been
accumulated to develop a bin sizing parameter for
swine, Preliminary experience would suggest that siz-
ing for swine should be greater than that for poultry (1
cu ft per pound of daily mortality with a safety factor of
2.5) because larger carcasses take longer to compost.
Compost bins in the research study were 3.2 ft by 9.5 ft
for a total of about 30 sq ft in plan view. These bins
were somewhat smaller than those typically used in
field-scale poultry composters.

Compost recipe

Ingredients used in this research were swine car-
casses, straw, and a swine manure/straw mixture
scraped from grower pens with solid concrete floors.
Approximate ingredient ratios used were as follows:

Table 6. Recipe for composting swine mortalities with manure
and straw as ingredients.

Ingredients Parts by weight
Swine carcass 1.0
Manure/straw mixture 1.0
Straw 0.5

Layering of ingredients

Bins were started by placing straw on the concrete
floor at the rate of 5 1b per sq ft of floor area. This rate
was adequate for farrowing and nursery pigs, but need-
ed to be increased by a factor of 2-3 when market hogs
or sows were placed in the bin first.

Vit



naller in size than the volume suggested by Work-
sheet 1. The safety factor of 2.5 used in Worksheet 1
may not generally be applied in the sizing of commer-
cial composter units.

Plans for composters

As noted earlier in this bulletin, no specific plan or
layout for composters works best in all cases. Many dif-
ferent designs will perform adequately for the compost-
ing process. Hence, each composter should be designed

University of Missouri-Columbia

and tailored to meet the needs and requirements of the
operator.

Several states, Maryland, Delaware, Alabama and
Arkansas, have published plans for composters. To
obtain these plans, contact the Extension Service or
Soil Conservation Service (SCS) in these states.

Standard plans for composters are being developed
for Missouri by the SCS. These plans will be available in
1992 through local SCS or Extension offices. Refer to
Guidesheets WQ 206 through WQ 210 for drawings of
composters that were constructed as demonstration units
in the southwest Missouri Poultry Composting Project .

17
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WORKSHEET 2. Number of primary bins.

1. Primary composting volume
calculated primary composting volume =

2. Primary bin depth
recommended depth 5 ft =

3. Primary bin width
{bucket width plusl-3 ft recommended)

__ ft bucket width + __ ft =
4. Primary bin length (5-6 ft recommended)

primary bin length =
5. Primary bin volume (2 x 3 x 4)

_fx__fix_ f& =
6. Number of primary bins (1/5)

__cuft/___cuft =

WORKSHEET 3. Estimation of ingredient storage based on recipe
in Table 1.

1. Weight of daily mortalities
(refer to Worksheet 1)

BO X WD x M/100

Brooder x [/ x /100 =
Grower X /4 x 100 =
Total (pounds) =

2. Desired storage period in weeks

3. Volume of storage required for litter”
(weight mortalities)x (weeks) x (0.318)
x __. x 0318 =

4. Volume of storage required for straw™
(weight mortalities)x (weeks) X (0.117)
x ___  x 0117 =

5. Total volume for litter and straw
(litter cu. ft.) + (straw cu. ft.)

+ =

“Bulk density of litter = 33 lbs./cu.ft.
“Bulk density of baled straw = 6 lbs./cu.ft.

University of Missouri-Columbia



Notes
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CHICKEN COMPOSTER - DEL
EL-HARY
BIN YOLUME CALCULATION SHEETA
bic feet of atorage needed can be determined by using the formula

_Number of Birde in Flock x Wb x H x VF

Yolume {(cubic feet) =

Flock life (days)

Wb = Average Market Welght of Birde

M = %2 Hortality rate expresaed as a decimal

YVF = Volume Factor, 2.3

Number of Birds

Flock life days

Market Weight

Hortality Rate

X X ' X divided by

[}

Cubic Feet
Primary Storage

ar determining number of bina divide cublec feet needed by cubic feet of
.orage bin. : '

Typical storage bin pize is:
8 Ft. wide
6 Ft. deep
S Ft. high

Designed storsge bins

Width

Depth X X

Cubic Ft. of Bins

Height

Cubic feet of Storage needed _

Cubjc Feet of Bin size

A ————r—_——

Divided By = Number of Primary Bins

Hote: Secondary Treatment Volume must have same volume 88 Primary

[P
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SOIL CONSERVATION SERVICE

CONSTRUCTION SPECIFICATIONS
(Texas)

COMPOSTING FACILITY (DEAD POULTRY)
SCOPE
Work shall consist of constructing the dead bird composting
facility and includes site preparation, concrete, water line, and

building material to the location and elevations shown on the
drawings or as staked in the field.

BL D IV

Utilities are defined to be overhead and underground power or
communication lines, and pipelines. All utilities discovered to
be in the work area are shown on the drawings or sketches.
However, the absence of indicators on the drawings or sketches

" does not assure th nonexistence of utilities in the work area.

The contractor is alerted to conduct his own search and discovery
for utilities in order to lessen or avoid potential damages.

SITE PREPARATION

The construction site shall be cleared of '‘all trees, stumps,
roots, brush, boulders, sod and debris. A1l material not

suitable for subgrade shall be removed from foundation areas and
replaced with compacted earth f£fill.

The area shall be shaped, graded, and filled, if necessary, to
provide a slope away from the structure for drainage. Any f£ill
material used shall be free from all sod, roots, frozen soil,
stones over 6" in diameter, and other objectionable material.
Fill material shall be compacted with at least one pass of

construction equipment over the entire surface of each layer

placed. Llayers should be less than 12" thick.

BUILDING MATERIALS

All concrete materials and construction procedures shall be in
accordance with reinforced concrete construction specifications.
Cement shall be air entrained (Type 1lA). The minimum compressive
strength of the concrete shall be 3,000 psi at 28 days. '

The concrete floor shall be reinforced with wire mesh and be at
least 5" thick. A 12" footer with reinforcement bars shall be
placed around the perimeter of the floor. Building access _
locations for front-end loaders and other equipment shall provide
additional reinforcement as needed. Reinforcement steel shall be

SC5-Texas, March 1991
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Loading the
Primary
Composter

Materials should be

rded into the primary bins
follows:

Place I foot of dry

nure on the floor of the

1

Add a G-inch layer of

w, peanut hulls, or hay.
's adds additional carbon
[ aids aeratioa under the

is.

Add a layer of carcasses.
ead the birds in a single
er keeping them at least 6
hes away {rom the walis.
Coy e carcasses with
n( seral layers of

o mrds, and manure

y be needed during a

gle day when the birds
ch maturity,

Add water by wetling the
face. Less waler may be
:ded as the birds reach
turity.

When the last layer of
ckens is added lo a bin,
» the pile with an extra
er of manure.

Monitor the temperature
lh a 36 inch probe-type
:rmomeler. Temperatures
I reach about 140 degrees
7-to 10 days after capping.
temperature docs not reach
O degrees try using less
iter or using more of the

rbon source. Temperatures
ast. 140 to kill fly

~a teria, and viruses.

Practical Dead Bird Disposal

Disposal of dead birds has always been a problem for
commercial poultry farmers. Incineration is too stow and
expensive, burial in pits does not comply with state law
unless the pit is lined, and rendering facilities are not
available. The ape-old metliod of composting is today's most
cost-elfective and cleanest way for poullry farmers to utilize
and dispose of mortality.

Research and practical experience have shown that mixing
a prescribed recipe of dend poultry and chicken manure 23 a
nitrogen source, and hay as a carbon source with the right
moisture content will cause microorganisms to break the

oiaterinls down. It is a two stage process in which the

material is moved from the primary bins to the secondary
bin.

roportions of malerials needéd in composting

Malenils

oead pouliy.
7 Manure:
“Slraw or Ha

CWaler !

Slage 1 (Primary bin) As dead birds are collected add the
correct recipe of carcasses, manure, hay, and water to the
primary bin. In a few days lemperatures will increase to 140
to 150 degrees F. Once the temperature drops below 130
degrees F move the material to the secondary bin.

Stage 2 (Secondary bin) Moving the material increases
aeration and aclivales microorganism activity, When tem-
peratures peak in a few days and drop, apply the material lo
the field.

A free-standing _dead poultry composter,

¥ i e . P TP T
SR iy e :

Dead poultry composter bin
showing layers.

Cap Wiln
Doutile Layer
Of Manure
h - = ”
= =
Straw
Manurs

. u'"“"h Basa

R Edhsla gt iy
A ) L ATHE I st b o'l g lh el e - 13

_ Cautions

Thres cautions to remem-
ber:
1. Composting dead poultry
is not {or everyone. Al-
though only 20 minutes per
day should be needed in
loading and caring for the
composter, good manage-
ment is needed or the system
may develop bad odors and
attract flies and vermin.

2. The composter is designed
for normal mortality. It is
not designed for large die-
offs fromn diseases or
excessive heat.

3. Avoid getting the mix too
wet. 20% moisture content
seems to be ideal. Too dry
and it will not heat up
properly, too wet and the
sysiem becomes odorous. A
little trial and error wit! soon
tell you how best 1o manage
your composter.




W. H. COOKE
~___CcoOMPOST
THERMOMETERS

=

Rugged, all stainless construction
Hermelically sealed - will nol fog
Unbreakable plastic crystal

*  Pointed stem for easy insertion

* Easy-lo-read 3" diameler dial

*  Exterior reset adjusiment
{or recalibration

* Very accurate (+ -1% of scale)

d 36|

. :
Slandard range 0-250 " F. [Eomposlcr checks interior temperatures of windrow at 24" any

hf “ooke Compost Thermoineter is ideally suiled for monitoring interior

. .atures of compost piles and windrows. The clear, easy lo read dial, with lhe
ointer directly driven by the sensilive bi- metal helix in the bottom of the stem,
ives an accurate reading every lime. Used by composlers sverywhere for wasle

lisposal, recycling, mushroom growing, chicken and turkey composting, elc.

Standard Model: CT-36 {36” stem 0-250°F) with
Optional Stem Lengths and Ranges Avallabie Upon Req

prolective shealh lor shipping and storage

vest

Card Number and Expirallon Date Neady

Or
Send Check or Money Otder To:

Phone Orders - tave Visa or Maatet

{
V\] W. H. Cooke & Co. inc.
/W 5926 Industrial Park Drive
S:l P.O. Box 263
AN Finksburg, MD  21048-0263

! [Toll Free: 1-800-772-5151]

: ETerwaa j
i IR DR
[-’;f-{—] [] EAX: 1-301-833-820¢

£ e: 1-301-833-8200
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, "' © CONCRETE NND STEEL
TEL, PLACEMENT ° '
~ FOR POULTRY COMPOSTERS - -

¢

r ' K ' |
culbtry business i{s3.on the rlise in East Ternas which )
¢ Wlch la

orsating an lnoresse Lln the number of poulkry ao

that will be installed to handle the waste genaggizuhars

business. One of the more overlooked components of

composter system is the pro
: per pouring of
placement of the steel rsinforcement.g concrete

wWhile the spacing of relnforcement 1
s nok
logatlon of the steel 1s critical. ot dmportant

expand at approximately thie samme Ta
together extremely wall. For Found
steel nesds to be placed as near the grounh
order to provide the maximuwn ralnforcemen

d by this
a

and

the

Concrete and steel

ts and the two bond

atlon situations the

d.- as possible in .
t strength.

gteel is extremely corroslve. and when it begins to rust 1t
rapldly detarlorates the surrounding gonaxete., 1t becgomes
necessary to {nsure that the steel ls completsly enclosed in

concrets in order to prevent this Exom ooourring.

sCS

gpacificatlions call for a minimun of 3 inches of concrete

between the steal and putsida conditions.

When pourling 5 tnch thick foundations for poultxy

: : ding
sters, wWe 3re preaented with two problews regar
gzggi pf;c;ment. 1t is imposalbla to insure 3 1nch33.zf
concexele betwesn the steel and oulside conditions an 12

: ads ko boe closer to thoe ground Eor maxlwum
ih?itlgethuatlon. tho gteol pliould be placod abt =
3 lnches ( 2 inches oFE the grouud]. .

éurrantly, 10 gauee wire panels are used foxr gtesl

gtrength.
depth oF

s
rnlnEorcement oFf the compostexr foundatlon. glide overhang

should nokt excead one inch and the and s%? oi che
overhangs sliould acqual one Lraverso spaclug

gigurel .

Liftling of the panel tHFO place during the

ko is unaccepltablo. .
gﬁggﬁitid by approved chalrs or pbolsltexrs
gflgurel. The col
than b vertlcal feal.

the end

attached

pourl%F o%- .
" £ should pe in piace an
rhe pjnels 1 e attached !

crete jtselk should not be dropped more

——



In Llock . o~ meenes

doynm in cx::':.uhc ) ;::;‘1‘-,._, N A
IiTisaneaonutnessaesnaeceraee p“rluzut g‘;:;:g _Egiig}%ﬁi%: ] '
 FOI_bROILER Frockg Il;ll'"':‘(;"!:':,"‘“""““l""""'1llt;txlt?t.:::.‘ ;::": ’:":; :
o 1 [ by. NAWKET WEIGHT wiTH Wowint, tonTALITYs |
lie.1n flock x muchot
welght x° 3 x .5 =
. ;:r:u;lt. 58 ‘ - no.4'x 5!
dnyE:;E:lyclu kto }lr binu rog'd.
Exomplo: 66,000 x 5 x .05 x .8 = 160 = thiroo 4°
' 2 -'g; x 5' binzg reqgq.~1~12'crib

{tioto 55 1lbn/da )
s y lao Uin copoclt witl
ting witl Y 1 regulor broil
com;ostigtbzzr “tléhst grodually incroosing wulghtn:uzlzc:lcrclu oeor=
g timo bolweon cycles - swll providlug vmple :oc;c].:zgnomﬂ it
: copoclity]

FOIL_BRotL. * -
ILER FLUCKG 5 TO 7 LUY, HANKET WEIGUT HITI HoOthL, HORTALITY #

I 1 1 e

Hlo. in Elock x morket
wolght = X .5 = "
JE—— 30 no.of A'x o°
mortolily Lins requlxod

duys in cyclo

Exonplot 77!000 x 3.23 x Od4d x O3 = 183 = 4.42 bins xagqd (l—ll' W& 1-8')
52 . as
(noto 38 1ha/doy 18 bLin eopoclty with brolloran ovor % 1bo. -~ dun to
hilgher moctolity in lottur Weooks ond nood lor rocycllng copuclty)

rrcu TOLLETS, USE LHOILER FOWIULAS ABUYE B

FOWULA _Fou pREEDENTG ALY LAYEIS? S Ej D %

no.in flock x wolght X moctol.

WOTI TIAT FUR DREEDERS. B
SEPARATE FORNMULA  BUOULY ——_—:] )
b util NGNS & L___

R UsEp FoRt B _—,
noostens 10 ACCURATELY doys in cyclo . no.4'x 5
PIUEVLCT SIZES WEEDED. 20 bina xoq.

lHote 20 1lbso/doy fu bLin copocity wilth breodors ond loyorn —duo to blrda
Lol composted continuously fox fouyg cycles & neod for rocycling xoom.
preeder exomplet {liena) 23,000 x 0 X .063 » 30 = 1.9 bins required

301 20
{roosters) 2,300 x 12 x Lo - 9 0.4 " .
301 20 )
2.3 °* * (1-82' wl
Lbyor oxomplol 170,000 x 5 ,ons = 01 = % {two O’ cxibn requiraed)
' ' 365 10

anoto noxmal moxrtolity to Lo tokon Irxrom polly Moxtoldty ghootng not estimatod



SIMPCETIR vENDORS ARD SERVICES
C-¥ATERIAL
COHTRRETER DELMARYA MINI-COp SUPPLIERE
© nkd Coenracting 313 Wocohaven haceg, % 7aohl (46%) Db4-edis! I i i
4l Suhor ! X | i !
i i | !
| ’ i | oo
Bordars Poultry  RE.7 Box 1748 Center, Tx (48%) S95-6297I ] ! !
Free Borders 73935 1-689-376-85331 X f | i
} ! i l
Rmerican Rice Dayten, TX (429} 238-z6E1! ! ! 1 i
Browers [ i ! !
! ! ! 1
! t ! |
BL Enterprizes  Rt. 1@ Box 7783 Naceg, Tx 73961 1409) Z5&-38681 ! X | i
Bill LaBoyteaux t { i |
i I [ |
Dougatt Rice Mills Lusberfon, Tx  (489) 8B&-2297! ! { X i
| ! I }
Forsees, Inc. 1323 Airpert Mot Springs (898) Sb3-35311 [ X ! !
dayne Allison Ak 71913 {923} 289-34241 | i I
| I ! :
I T Harris, Jr, AT. 2 Box 150 Center (489) 538-75@31 X | | i
' Tx 75335 i | [ I
{ t |
Bill Hayne Natchitoches,La (318) 3E3-233f) | I H i
| | I [
Cortey Rt.: Box &0 Cushirg, 70668  {489) 32b-4814! X i 1 [
Shuttlesworty f { } 1
| ] I i
Tio Seweil RT. 3 Box 288 San Augustine  (4@9) 275-39351 X | ] i
] i i

T3 7972

.

This inforeation is provided as a public cervice and constitutes no endorsesent Dy the United States Departzent af
Agriculture or the Seil Conservation Service of any service, supply, or equipmant listed. While an effort has been made
to provides a cespiete ang accurate listing of services, suppiies, and equipment, omissions or other errors aay occur,
therefore, othier sources of information sneuld be consultea,



Manufacturer

REV. 9/24/93 pg.l of 2

'APPROVED SINGLE.STAGE DEAD BIRD COMPOSTERS 1/

Composter

Foresees, Inc. "CHT .,
8015 Brandon Street C-ALL-GO

Little Rock, Arkansas 72204
501-565-3581

BL Enterprises

Rt.

. "
10, Box 7700 ' COMPOSTALL 3 *

Nacogdoches, Texas 75961

hkhkhkhk hkhkkkk Hhkdhkk Khhkkkk

This approval may be used on a trial basis until
September 30, 1994. Each area office is to maintain a
list of all dead bird composting facilities installed.
The performance of installations will be monitored and
evaluated by the Area Engineer with assistance from the
Water Management Engineer to determine if this apprxoval
should be extended beyond September 13594.

Each manufacturer is responsible for submitting to the
State Conservation Engineer any structural or material
changes made from the original designs submitted for scs
approval. .

Each unit must be installed with the following
requirements:

1. Each producer. will be provided with a written
operation and maintenance guide for the unit.

2. Each producer should use a thermometer and an aeration tool

to assure proper operation of the unit.

3. The unit is to be constructed with ground contact Ccca
treated lumber {0.4 pounds per cubic foot chromate
copper arsenate). i

4. Each unit 1s to be placed on a concrete pad {minimum
four inch thickness). The pad will extend at least
five feet on each side and two feet on each end of the
unit. k

5. 2 x 4’s are to be use@ on the sides of the structures.

6. All fasteners are to be of high quality, such as hot

double dipped galvanized or stainless steel screws.
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placa 3° litter, rice or peanut
“hulls, rotted wood chips, etc.
in floor of bin to be ioaded;

2 moisten thoroughly with hose;
place birds as shown and
sprinkle enzyme over carcasses

3 (use_enzymes_first loads only})

4 wot enzymes to activate then
.cover with %" min. drv litter

‘

2 tp 3 parts litter
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Pouliry By-Product Management

AGRICULTURAL

ENGINEERING

ALABAMA COOPERATIVE EXTENSION SERVICE, AUBURN UNIVERSITY, ALABAMA 36849-5628

Dead Poultry Composter Construction

James O. Donald, Extension Agricultural Engineer
John P. Blake, Extension Poultry Scientist

Every broiler production facility is faced with the
reality of farm mortalities. Sixteen million broilers
are processed weekly in Alabama, generating ap-
' proximately 750 tons of carcasses. Disposal of these
mortalities has been identified as a serious envi-
ronmental problem that, if not solved, may limit
future industry expansion in Alabama

Open-bottom burial pits are presently the most
commonly used method for the disposal of poultry
farm mortalities. But there is concern over the
possible decline in water quality where open-bottorn
pits are located in certain soil types having high
groundwater tables. Residue remaining in pits after
years of use is recognized as an emerging reason for
considering alternative methods of disposal for
poultry farm mortalities.

Incineration is recognized as one of the biologi-
cally safest methods of disposal. However, it tends
to be slow and expensive, and can generate nuisance
complaints even when highly efficient incinerators
are used. Particulate air pollution is also generated
by incinerators.

Rendering is one of the best means for the con-
version of poultry farm mortalities into a valued,
biologically safe protein by-product meal, but the
spread of pathogenic microorganisms during routine
pickup and transport to a rendering facility presents
a substantial threat

Due to increasing burial or incineration costs
and newly imposed local, state, and federal water
and air quality regulations, alternative methods of
disposal are of interest to the producer. Dead bird
composting is one such alternative. This method
has been approved in Alabama by the state veteri-
narian’s office, state and local health departments,
and the Alabama Department of Environmental

Management. Alabama broiler growers have shown
great interest in the composting technique with at
least 25 full-size composters in operation in the
state, and plans for many more to be in operation by
early 1991,

Preliminary studies of composting as a methed
for the disposal of poultry farm mortalities were
undertsken at the University of Maryland's Poultry
Research and Education Facility (Murphy and
Handwerker, 1988). For the composting of poultry
farm mortalities, a prescribed mixture of poultry
farm mortalities, poultry litter, straw and water is
required for transformation of the mixture into
compost (Murphy, 1988). Caked or used poultry
litter, which can be comprised of pine shavings,
sawdust, peanut hulls, or rice hulls, and manure is
used as the primary compost medium, supplying
ammonia nitrogen for microbial growth. Since a
mixture of poultry carcasses has a disproportion-
ately large supply of nitrogen (N), straw is added to
the mixture to supply additional carbon (C) and
adjust the C:N ratio.

The mixture should be composed of 1 part
poultry farm mortalities, 2 parts poultry litter, 0.1
part straw, and 0.25 part water, based on weight,
not on volume. Such a mixture will have a C:N ra-
tio of about 23:1 and a moisture content of ebout 55
percent. Acceptable C:N ratios are between 15:1
and 35:1, while moisture content ranges are be-
tween 40 and 60 percent.

The alternatives for the disposal of poultry farm
mortalities are limited, and composting presents a
very desirable environmental and economic alter-
native. The proper design and construction of
composters for the disposal of pouitry farm mor-
talities are, however, important considerations.
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Composter Size

One of the first points to consider in oonstrucf—-
_a composter to dispose of poultry farm mortali-
-.¢8 i3 proper sizing of the composting facility. On-

.~ farm dead bird composting experiences have shown

that two types of composting bins are required: a
primary or first-stage composting bin and a sec-
ondary composting bin (Figure 1). The capacity of
the first stage composter bins is calculated by a
formula based on broiler farm capacity, overall bird
size at the end of the production cycle, and mortal-

ity.

Cubic feet Farm Bird
of first stage = capacity X market X 0.0025
composter per cycle weight

A minimum of one cubie foot of secondary
composter bin is required for each cubic foot of first
stage composter capacity. Some have indicated that
the above formula provides an excessively large
composter. But in Alabama, for year-round opera-
tion, the capacity determined by this caleulation
accommodates the broiler operation (Table 1). Ide-
ally, the composter should be sized so that the av-

ge day’s mortality will accommodate a single

_er in the primary bin.

Composter Design
and Construction Considerations

Other points to consider for composter con-
struction are the location, type of structure, and
types of materials best suited for the structure. Raw
ingredient or finished compost storage capacity
must also be considered. Composters can vary
considerably and still function properly; however,
all good composters should incorporate some com-
mon characteristics.

Location and Access: While properly man-
aged composters have minimal odor, the location of
the unit should not be adjacent to neighbors or the
farm residence. The site should be well drained and
provide access to apreader trucks, An all-weather
road and work area is desirable.

Foundation: An impervious, weight-bearing
foundation (concrete) is critical for all-weather op-
eration. A concrete foundation secures the
composter against rodents, dogs, ete., and prevents
contamination of the surrounding area. The con-
crete foundation should be a minimum of 6 inches
thick,

Building Materials: Pressure-treated lumber
or other rot-resistant materials are necessary to
resist the biological activity of composting.

Roof : While some materials may be composted
in the open, this method does not work well with
poultry carcasses in Alabama. A roof ensures year-

] ] | 3¢

.................... B T I o O - _—‘lv
. Min. Slab 6" Concreta '
! B = o] ! - - & - _._1¢
] I :
N .
L] L]
: o SECONDARY : 10°
. LT '
' ER Push Post Row ' 20"
16 N /R- \ :
: - | M. s i i .
] 1
[} L
: STORAGE PRIMARY | PRIMARY PRIMARY v e
1 1
Jr—:— -] = .___________ .:.__1,:
. \.;xs'r Columns - & Grade — | .
___________________________________________ _— N
10! 8. 8. 8‘ r
I! "l [.4

| (Not to Scale)

Figure 1. Primary and secordary composting bins.
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Table 1. Number of Firsi-Siage Tomposter Bins Required Based on Number of Breilers on Hand

{based on 4.2-pound bird)
Required Cubic ~ No. of Required Cubic
Feet for First Stage First Stage Bins Feet for Second
Capacity Bins (5'X5'X8) Stage Bins

20,000 210 1 210

40,000 420 2 420

60,000 630 3 630

80,000 840 4 840

100,000 1,050 3 1,050

120,000 1,260 6 1,260

round operation and controls rain water and per-
colation, which can be major problems (Figure 2).
Gutters may be needed to divert water away from
composting bins. Composters built with excessively
high eave heights to allow easy moving of equip-
ment may expose compost and raw materials to
blowing rain. This has been & problem on several
large units in Alabama, and partial sidewalls or
curtains have been added along with gutters to
minimize this problem.

Raw Ingredient Storage: Some parts of the
U.S. are seeing an increase in the number of ma-
nure storage barns being built in order to facilitate
the flow of manure as it leaves the poultry house.

_Because of the limited number of manure storage
ba.rns in Alabama, most composters are being built
with the capacity to hold enough manure for the
composting cycle. This is imperative in light of the
wet weather experienced in Alabama and the in.
ability to acquire and transport poultry litter for
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Figure 2. Elevations of free-standing farm composter.
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composting at times during the winter and spring
months.

Finished Compost Storage: Secondary
;ompost bins provide a place for temporary storage
of compost, and plans must be made to utilize or
store this material as secondary capacity is filled.
An all-weather manure storage barn meets this
need, and it is advantageous to have such a farm
structure. Finished compost can also be stored
outside on a well-drained spot if properly covered
with plastic to prevent saturation from rain.

Utilities: An all-weather water line is neces-
sary for addition of moisture to the compost recipe
and will also be needed for clean-up and wash-down
of equipment, concrete, and operators. At Jeast one
20-Ampere general purpose GFCI duplex receptacle
should be installed at each composter for operation
of small tools. Incandescent lights should be placed
at several locations for night or predawn operation.

A design of a typical free-standing farm com-
poster is shown in Figures 1 and 2, The estimated
cost of materials for construction of the composter,

including the concrete pad, will range from $3,000 to
$5,000. Total costs will depend on composter size,
‘which is based on flock size and the cost of labor to
construét the unit. Composters can vary consider-
ably and still perform well. Combining a composter
with a dry-stack storage facility offers an ideal sys-
tem for the temporary storage of manure and
composted mortalities generated by broiler opera-
tions (Figure 3). Large quantities of manure and
composted mortalities can be stored and kept dry in
these structures for future land application ac-
cording to seasonal crop requirements.

References
Murphy, D. W., 1988. Composting as a Dead Bird
Disposal Method. Poultry Science;

Murphy, D. W., and T. S. Handwerker, 1988. Pre- .
liminary Investigations of Composting as a Method

. of Dead Bird Disposal. Proc. 1988 National Poultry

‘'Waste Management Symposium, pp. 65-72.
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Texas Agricultural Extension Service

The Texas A&M University System

320 St. Louis
v Gonzales, Texas 78629
: January 21,1999
830/672-8531

TO: GONZALES COUNTY AGRICULTURAL PRODUCERS
COMMISSIONERS COURT
AG LEADERS
OTHERS INTERESTED IN AGRICULTURE

Dear Friend,

Enclosed is a copy of the 1998 Gonzales County Agricultural Result Demonstration
Handbook.

These demonstrations were conducted and evaluated to provide current and unbiased
information for the benefits of agricultural producers. Where possible, we have used replicated
treatments and other means to help insure accuracy and reliability of these demonstrations.

Additional information relative to Gonzales County agricuiture is also included in this
Handbook. If you have questions or wish to have additional information please let me know.

Qur office is located at 320 St. Louis, Gonzales, Texas 78629 or call me at 830/672-8531.

Sincerely,

’ e A
Travis Franke
County Extension Agent
Agriculture

Gonzailes County

TF:jm

Extension programs serve people of all ages regardless of sacioeconomic level, race, color, sex, religion, disability or national origin.
The Texas A&M University System, U.S. Department of Agriculture, and the County Commissioners Courts of Texas Cooperating
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Result Demonstration Report

FOREWORD

The 1998 Gonzales County Result Demonstration handbook is prepared for the benefit of
agricultural producers in our county. Its purpose is to provide reliable and unbiased information
on agricultural practices. These include information on variety selection, use of agricuitural
pesticides, cultural practices, etc. Whenever possible, we have used replicated plots and
accuracy testing to increase reliability of these demonstration resuits.

Producers should note however that results are generally needed for more than one year
to provide a basis for reliability. Results can vary because of many factors including weather,
soil types, etc.

Information given in these reports may list and names and companies. However, this is
not an endorsement of these products or companies and no discrimination is implied by the
authors or the Texas Agricultural Extension Service.

Educational programs conducted by the Texas Agricultural Extension Service serve
people of all ages regardless of socioeconomic level, race, color, sex, religion, handicap, or
national origin.

Please feel free to contact the Gonzales County Extension Office shouid you have
questions or desire additional information on any of these reports. We are located at 320 St.
Louis, Gonzales, Texas 78629, phone no. 830/672-8531.

Sincerely,

Travis Franke

County Extension Agent
Agriculture

Gongzales County
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1998 WEATHER CONDITIONS

1998 proved to be a very difficult year with very unusual weather patterns. Winter rains
were above normal with most rain falling in February which delayed crop plantings. Spring rains
were virtually non-existant which resulted in very poor corn and milo yields on all farms.

Gonzales weather observer Freddie Marek recorded 54.07 inches of rain. Steve Holmes
of Nixon recorded 44.01 inches. Joe Watson, official weather observer at Cheapside recorded
45.78 inches.

Pasture conditions also suffered in 1998. Little rain fall during the months of April
through June resulting in virtually no hay being produced. Record setting temperature also
occurred during this time causing severe dry up in most pastures. Good rains returned in August
resulting in some hay being made.

Range conditions were equally as bad resulting in lighter calves for most area producers.
Supplemental feeding was also evident.

Pecan production was very light this year due to a heavy crop load in 1997. Pecans that
were produced were lost in the severe flooding that occurred in October.

On October 17", 1998 heavy rains pounded Gonzales and surrounding counties causing
severe flooding a long the Guadalupe and San Marcos rivers. Approximately 16,000 head of
cattle were lost along with 2,000 miles of fence. Severe erosion and the lose of valuable top soil
is also very evident.

Following are yearly rainfall reports from three areas of Gonzales County as recorded by
official weather reporters.

1998 GONZALES COUNTY RAINFALL 1/

MONTH GONZALES NIXON CHEAPSIDE
January 1.17 L57 2.54
February 5.2% 532 431
March 1.46. 1.6 99-
April .56 .79 1.44
May 73 34 .03
June .40 At 100
July 1.46 2.60 86
August 8.08 12.37 11.57
September 6.40 364 . 7.09-
October 2047 10:45 10.86-
November 6.08 397 3.93
December 2.01 1.19 : 1.16
54.07 48.01 45.78

1/ As recorded by official weather observers, Freddie Marek,Gonzales; Steve Holmes,Nixon; and Joe Watson, Cheapside
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GONZALES COUNTY AGRICULTURAL SUMMARY, 1998

Gonzales County is one of the leading agricultural counties in Texas with estimated gross
receipts from agricultural commodities of $171, 503,820.

While the county is fairly diversified, the majority of its agricultural income is derived from
poultry and beef cattle. Poultry consists of broilers, eggs and turkeys. There are three major
broiler companies producing an estimated sixty nine million broilers annually. The several egg
companies and independent producers produce some 65.3 million dozen eggs each year. Turkeys
and growers are entirely under contract for one large company. There are approximately 2.2
million turkeys produced each year.

Beef cattle operations are primarily cow-calf. There are two larger feedlots which custom feed
cattle. A few smaller feedlots also are in operation. Gonzales County ranks third in Texas in cow-
calf production. Cattle is a tradition enterprise in the county with lots of history. Some of the
earlier brands in Texas are recorded in the county. Cow numbers in the county are estimated at
80,000.

Pecans are another major agricultural enterprise in the county. A small cropland and severe
flooding caused a complete lose this year. The Guadalupe and San Marcos river bottoms usuaily
produce enough pecans to rank the county in the top three or four in the state.

Crops grown include corn, grain sorghum, peanuts, watermelons, wheat and hay. Very poor corn
and grain sorghum yields were recorded this year on most farms. Other livestock produced in the
county include hogs, sheep, goats and horses. Emu and ostrich can also be found.



The following table provides estimated gross receipts of various agricultural products in the
county.

TABLE 1. Estimated gross receipts for agricultural products. Gonzales County, 1998.

COMMODITY - ESTIMATED GROSS RECEIPTS
Broilers $ 81,607.403
Beef Cattle 34,802,943
Eggs 30,135,950
Turkeys *

Hogs 250,000
Comn 385,000
Grain Sorghum 52,500
Peanuts 187,000
Pecans 32,500
Watermelons 360,000
Other(including turkeys,
govt.payments,horses,hunting,others) 23,690,520
TOTAL GROSS RECEIPTS $171,503,802

*Not disclosed becéuse of individual ownership.
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RESULT DEMONSTRATION LOCATIONS

7) Huisache IPT Demonstration:.

8) Hay Show: Demonstration.

9) Ivomec: SR Bolus Trial:

10) Feedlot Bull Test Demonstration-
11) Poultry Composting Demonstration:

1) Grain Sorghum Hybrid Demonstration
2) Spring vs. Winter Wheat Trial

3) Sorghum Seed Treatment Trial

4) Corn Rootworm Control Trial
5)Mesquite IPT Demonstration

6) Mesquite Suppression Demonstration



FIELD CROPS

DEMONSTRATIONS
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GONZALES COUNTY GRAIN SORGHUM HYBRID DEMONSTRATION
Ehrig Bros.
Gonzales County Pct. 4

SUMMARY:

Eight hybrids were selected by the Gonzales County Crops Committee for inclusion in
this years test. Since we have relatively few acres devoted to grain sorghum production
(usually only about 1,500 acres) the Crops Committee decided to discontinue the much
larger District standardized tests..

We employ an accuracy system to increase validity of the yield results. This involves the
use of a "check" variety to help in adjusting for field differences.

Average yield in our test in 1996 was 2,117 Ibs./acre.. Average yield in: 1997 was 6,559
with a range of 6,009 to 7,069 lbs/per acre. The 1998 plot was not harvested: because
weather related conditions.

PROBLEMS:

Profit margins. in grain sorghum production are generally smail. It is important that
growers take advantage of every opportunity to increase the chance for profitability.
Variety selection is one of the factors that is important in this guest for profitability.
Hybrids that have adaptability to our soils, day lengths, rainfall, temperatures etc. and’
have produced consistently good ylelds need to be selected.. :

OBJECTIVE:

These tests are conducted in order that growers may have reliable and unbiased.
information on grain sorghum varieties. Since we usually: include these: plots on our:
County Crops Tour, growers can see these hybrids in the field.



MATERIALS & METHODS:

Cooperator: Ehrig Bros.

Location: Smiley

Soil Type: Clay loam

Date Planted: March 27, 1998

Insecticide: Counter 20CR@4 0z/1000 linear ft.
Previous Crop: Corn

Planting Rate: 85.000

Plot was not harvested due to wind knock down.

ACKNOWLEDGEMENTS:

Thanks to participating seed companies for providing the seed for this demonstration.

Thanks also to the Ehrig Bros. For their interest, time and help in conducting this test.
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SPRING VS. WINTER WHEAT TRIAL
LULING FOUNDATION FARM
TREY HAMLETT, MGR.
CALDWELL CO.

SUMMARY: .
Three Winter Wheat varieties and seven Spring Wheats were included in this trial. All
plots were replicated four times. The Winter Wheats were planted on 11/27/97 and again
on 12/12/97. The average yield on the Winter Wheats was 50.67 bu/ac. The Spring
Wheats were planted on 1/12/98 and again on 1/22/98. The average yield was 37.19
bu/ac.

PROBLEM:
Producers would like to be able to grow wheat for grain both as a cash crop and also to
use in a rotational program with corn and or grain sorghum.

We often experience one or more problems which adversely affect yield and or
profitability. Weather conditions including poor rainfall at or following planting reduces
yield. Wheat price also is often not good enough to encourage planting. Therefore, it is
important that growers take every opportunity to increase their changes for profitability.
Selection of wheat varieties that have proven themselves in our area is an important step.

OBJECTIVES:
The objective of this test is to provide producers with information that they can use to
select the best varieties to plant on their farm. To determine best suitable plating dates for
Spring and Winter Wheats and to compare yields between the two is also a major
objective.

MATERIALS & METHODS:

Location: Luling Foundation Farm

Soil Type:

Planting dates: Winter Wheats - 11/27/97 and 12/12/97
Spring Wheats - 1/12/98 and 1/22/98

Planting rates: Winter Wheats (both dates) - 75 lbs/acre
Spring Wheats (both dates) - 100 Ibs/acre:

Harvest date: 5/26/98

Fertility - 91-37-0

Herbicides - 1.5 pints 2-4D/acre

Plot size - 12' X 40’

Replications - 4/variety

10



RESULTS:

(
V AVERAGE YIELD OF FOUR(4) REPLICATIONS IN BU/AC
Planting Date Variety Type Yield
11/27/97 Mit Hard Red Winter 51.12
11/27/97 Mason Soft Red Winter 72.92
11/27/97 Tam201 Hard Red Winter 51.62
12/12/97 Mit Hard Red Winter 40.07
12/12/97 Mason Soft Red Winter- 61.03
12/12/97 Tam201 Hard Red Winter 27.22
01/12/98 Cim 5 Spring 38.17
01/12/98 Express Spring 39.14
01/12/98 Norm Spring : 45.12
01/12/98 Lars Spring 33.57
01/12/98 Russ Spring 30.99
01/12/98 Hamer Spring 32.03
01/12/98 Oxen Spring 36.53
01/22/98 Cim 5 Spring 37.52
01/22/98 Express Spring 39.18
01/22/98 Norm Spring 39.67
ECONOMIC ANALYSIS:

Yield differences occur due to several factors including variety, soil type, day length,
temperature, moisture, planting dates and etc. Results are therefore needed over 3 years
or more in order to properly evaluate varieties.

Differences do occur however and do have an affect on profitability. For example:

Avg. Yield Gross returns 1/
Avg. 6 Winter varieties 50.6 bu. 139.15
Top 2 varieties . 66.9 bu. 183.97
Bottom 2 varieties. 33.6 bu _ 92.40
Avg. 10 Spring varieties 372 102.30
Top 2 varieties 424 116.60
Bottom 2 varieties 31.5 86.63

\ 1/ Based on wheat at 2.75 /bu loan rate

11



CONCLUSIONS:
Variety demonstrations continue to be a good way to evaluate wheat varieties. Producers

should use these test along with other tests and observations in selecting varieties to plant.
As already pointed out however, one year results are not enough to form sound opinions.

ACKNOWLEDGMENTS:

Special thanks is given to the Luling Foundation for their interest and help in conducting
this test.
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EVALUATION OF GRANULAR AND SEED TREATMENT
INSECTICIDES ON SORGHUM

Michael and Walter Kuck Farm, Lavaca County, 1928

Roy D. Parker, Shannon DeForest, Anthony Netafdus and Travis W. Franke
Extension Entomologist and County Extension Agents
Corpus Christi, Hallettsville, Cuero and Gonzailes, Texas, respectively

MATERIALS/METHODS: The field study was arranged in a RCB design with 3
replications. Each plot was 6 rows (38-inch centers) by 1000 ft, Characteristics of
the test site included corn planted the previous crop season, clay loam soil (40% sand,
309% silt, 30% clay), 1.7% organic matter, soil pH of 8.0, soil temperature at planting
of 66°F and exceilant soil moisture on the pianiing aate (12 ar}. Fioneer hybrid
8282 seed was planted at 80,000 kerneis/acre with John Deere 7100 model
MaxEmerge equipment. Granular Counter was distributed with a standard John Deere
bander (T-band}. Gaucho was appiied to the seed at the study site at the standard rate
(8.0 oz formulated product/cwt seed); the 4 oz/cwt seed rate was achieved by mixing
treated with non-treated seed. This mixing procedure was used since in normai field
practice it is the only practical way a producer has to adjust the application rate.
Fertilizer applied was 70-35-0 on 11 Mar and herbicide was Bicep Il (2.4 pt/acre}in a
14-inch band at-planting.

Treatment effects were measured by {1) averaging the number of plants counted on
9 and 30 Apr from 13.75 ft row at two locations from the center two rows of each
plot, (2) counting the number of yellow sugarcane aphids (YSA) and greenbugs (GB)
on 20 leaves per plot on 27, 29 and 30 Apr, and {3) harvesting grain for yield analysis
from 13.75 ft row at 3 locations in the center two rows of each plot on 1 Jul and
thrashing grain from panicles with a laboratory machine. Sorghum weights were
corrected to a 14% moisture standard. Data were anaiyzed by ANOVA and LSD.
Dollar returns over the untreated check were calculated based strictly on numerical
differences.

RESULTS/DISCUSSION: Results are provided in Table 1. Statisticai differences were
not found in plant stand but numerically the untreated check plant stand was
noticeabiy lower. We believe the reduction was due to relatively low numbers of seed
or seedling feeding insects (ants, wireworms, southern corn rootworm). Aphid data
in Table 1 reflect averages of the 3 inspection dates. Significantly fewer YSA were
found in Counter and Gaucho (4.0 oz/cwt rate) treatments than the remaining
treatments. GB were significantly lower in all insecticide treated plots except for
Sorghum Guard. Yield differences were not detected and calculated dollar returns
generally reflected low insect infestation. ‘
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ACKNOWLEDGMENTS: Appreciation is expressed to Michael and Walter Kuck for their
long-time dedication in conducting field trials. Thanks are extended to Gustafson and

American Cyanamid Companies for support of this work.

Tabie 1. Plant population, aphid numbers, yield and dollar return in sorghum treated
with granular and seed treatment insecticides, Michael and Walter Kuck Farm, Lavaca
County, Texas, 1998.

Treatment Plants Number/20 leaves Yield Return $2
(application rate) (1000's/acre) YSA GB (Ib/acre} above untreated
Counter 20CR 63.9 a 55.3b 16.2b 3620a -1.35
(3.0 Ib/acre)
Gaucho 480FS 62.6 a 148.8a 12.3b 3778 a +2.78
{8.0 oz/cwt seed)
Gaucho 480FS 66.9 a 82.5b 8.8b 3432a -5.69
(4.0 oz/cwt seed)2
Sorghum Guard® 67.7 a 143.2a 17.9ab 3680 a +8.46
(5.34 oz/cwt seed)
Untreated 57.1a 150.6 a 33.0a 3449 a

LSD (P=0.05) NS 59.9 15.6 NS

P>F .3094 0173 .0521 .1709

Means in a column followed by the same letter are not significantly different by
ANOVA (P=0.05; LSD).

Gaucho (4 oz/cwt seed) achieved by mixing treated with non-treated seed.
Sorghum Guard is a mixture of captan, lindane and graphite

Sorghum value based on $4.46/cwt; costs include Counter 20CR ($2.54/ib),
Gaucho 480FS ($1.50/1b seed at 6.5 Ib/acre}, application ($0.25/acre for Counter
and $0.05/acre for mixing Gaucho treated seed for 1:1 ratio), Sorghum Guard
{$0.34/acre), and harvesting/hauling extra yield ($0.65/cwt).

[ [~ ]

[ 2]
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Result Demonstration Report

EVALUATION OF GRANULAR SOIL INSECTICIDES
FOR CORN ROOTWORM CONTROL

Ehrig Farms, Gonzales County, 1998

Roy D. Parker and Travis Franke
Extension Entomologist and County Extension Agent
Corpus Christi and Gonzales, Texas, respectively

MATERIALS/METHODS: The field study was conducted on a commercial dryland farm
in Gonzales County, TX. Granular insecticides were applied at-planting on 24 Mar with
John Deere model 7100 6-row equipment fitted with standard banding devices.
Treatments were replicated 3 times in 6-row by 1,285 ft plots with rows spaced on
30-inch centers. The test design was RCB. Characteristics at the test site included
corn planted the previous season, clay soil {26% sand, 32% silt, 42% clay), 1.5%
organic matter, soil pH of 8.1 and excellent soil moisture at-planting. A severe
drought followed planting for the remainder of the season. DeKaib DK64 hybrid corn
seed was planted at 21,600 kernels/acre in 64°F soil.

Treatment effects were measured by (1) counting plants on 10-row ft at 4 locations
in the center 2 rows of each piot and examining soil around 10 plants per plot for
southern corn rootworm (SCR) and white grub (insect numbers were very low and will
not be reported) on 27 Apr, (2} extracting 6 plants approximately 20 paces apart from
the center two rows of each plot on 28 May for root damage rating using the lowa
State University 1-6 scale and (3) harvesting all 6 rows of each piot on 30 Jul with a
commercial machine. Corn weights were corrected to a 15% moisture standard. Data
were analyzed by ANOVA and LSD. Dollar returns over the untreated check were
caiculated based strictly on numericai differences.

RESULTS/DISCUSSION: Plant stands were significantly lower in the untreated corn
but reasons for this reduction were not detected (Table 1). It may have been due to
early presence of SCR since a few were observed during examination of plants on 27
Apr. Mexican corn rootworm (MCR) damage was low but numerically greater in
untreated corn as measured by root damage rating. Yields were very low due to the
long drought period. Statistically, no differences were observed among insecticide
treatments but Counter and Aztec yields were significantly greater than the untreated
check. The numerical increase in yield was not enough to offset treatment costs.
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Tabie 1. Plant population, Mexican corn rootworm damage, yield and dollar return
from corn treated with granular insecticides at-planting, Ehrig Farms, Gonzales County,

TX, 1998.
Root Return $
Rate Plants damage Yield over
Treatment (0z/1000 ft) (1000's/acre) rating  (bu/acre) untreated?
Counter 15 G 8.0 16.0 a 1.65 a 214 a -6.36 |
Aztec 2.1G 6.7 16.1a° 1.47a 207a  -8.80
Force 3G 4.0 16.7 a 1.64 a 19.5 ab -10.88
Untreated 12.3 b 1.75a 17.1b
LSD {(P=0.05) 1.168 NS 2.80
P>F .0068 .7269 0373

Means in a column followed by the same letter are not significantly different by

ANOVA (P = 0.05; LSD).

Corn value based on $2.65/bu; costs include Counter 15G ($1.83/Ib), Aztec 2.1G
($2.30/Ib), Force 3G ($2.70/Ib). Application cost for the granular insecticide was
$0.25/acre. Harvesting and hauling cost for the extra yield above the untreated

check was calculated at $0.65/cwt.
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Texas Agricultural Extension Service
The Texas A&M University System

Result‘ Demonstration Report

MESQUITE CONTROL USING LEAF-SPRAY INDIViDUAL PLANT TREATMENTS
Qak Vailey Ranch, Don Brown, Magr.
Gonzales County Pct.2

SUMMARY

Mesquite trees were treated using the leaf-spray individual plant treatment method for control.
In 1996 and 1997, demonstrations using this method were established in Gonzaies County and
seven other south-central Texas counties. The Gonzales County demonstration was established
in 1996. In the four counties where result demonstrations were established in 1996, this
treatment method provided expected control levels (greater than 75%). Average apparent
plant-kill 1 year following treatment in these four counties was 92%, with a range of 76 to
98%. Average treatment cost including labor and chemicals was $0.12 per plant, with a range
of $0.07 to 0.18. Lower costs occurred when most plants were less than 3 feet tail. Most
mesquite in these counties are multi-stemmed which suggests that the leaf-spray method is the
best choice in most situations.

PROBLEM

Mesquite aggressively invades rangelands and competing for water and nutrients.

OBJECTIVES

Individual plant treatments offer ranchers a viable tool for brush maintenance. These
demonstrations were established to determine the effectiveness of the leaf-spray individual
plant treatment method for mesquite management.

MATERIALS AND METHODS
In the summers of 1996 and 1997, leaf-spray treatment plots were established in eight counties
throughout Extension District 10. This treatment was applied by 2 to 3-person crews using an

ATV equipped with spray tanks and 3 sprayguns equipped with 5500-X8 Adjustable Conjet
Nozzles. Plants were treated with a mixture of 0.5% Reclaim + 0.5% Remedy + 0.25%
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surfactant + 0.5% HiLite Blue Dye in water. Demonstrations were established in four
counties in 1996 and four counties in 1997 for a total of 8 different locations and counties.

RESULTS AND DISCUSSION

Leaf-sprays

In the four counties where leaf-spray treatments were used in 1996, apparent plant-kill 1 year
following treatment averaged 92% with a range of 76 to 98% (Figure 1). Spray costs over all
eight counties (Figure 1) ranged trom about 0.05 to 0.12 cents per plant, while labor costs
ranged from 0.02 to 0.05 cents per plant. The lowest spray and labor costs were in

Average 92%
Bastrop
Gillespie
Guadalupe
Real
Uvaide
Gonzales
Medina

Wilson

—T—
-

98% Labor
: 1 [94%

1 78%
1 198%

0.1 0.15 0.2
$/Plant

Figure 1. Mesquite spray and labor costs in eight counties and apparent plant-kill 1 year
following individual plant treatments in demonstrations established in 1996.

demonstrations with smaller plants, mostly less than 3 feet tail. Total costs ranged from 0.07
to 0.18 cents per plant.

CONCLUSIONS

Before choosing the individual piant treatment method, care must be taken to determine
whether plants are suitable for these treatments. For all individual piant treatments, piants
must be smail. For basal treatments, plants should be smooth barked. For basal treatments,
there are two additional considerations. First, plants should have no more than two stems.
Multiple-stemmed plants increase both spray and labor costs. Second, piants should not be in
dense grass. Basal treatments should be applied all the way to the ground line and dense grass
makes this application difficult to impossible. Leaf-sprays are preferred if either of these
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requirements are not met. Even though leaf-spray treatments are preferred for muiti-stem
mesquite plants and plants in dense grass, care must be used in judging whether the mesquite is
suitable for foliar spraying. For leaf-sprays, plants should be under 6-8 feet in height and it is
best if plants are under 3 feet in height. Taller plants require more herbicide and plant
coverage is more difficult. For successful leaf-sprays, mesquite must have a good leaf crop

with uniform dark green color.

ACKNOWLEDGMENTS

We wish to thank DowElanco for their support in these demonstrations efforts.
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Texas Agricultural Extension Service
The Texas A&M University System

Result Demonstration Report

MESQUITE SUPPRESSION WITH HERBICIDES
OAK VALLEY RANCH, DON BROWN,MGR.
GONZALES COUNTY PCT. 2

SUMMARY

A mesquite suppression demonstration was begun on the Oak Valley Ranch between Gonzales
and Shiner on June 17, 1993. Treatments were on repeated June 13, 1994, July 10, 1997 and
May 6, 1998 . Grazon P+D and Weedmaster have provided the greatest level of mesquite
suppression. Weed control was variable between years. For exampie, broomweed control

in 1997 was poor except for the Weedmaster plot where a 74% control level was achieved.
The 1998 treatment was applied earlier to obtain optimum weed control and still suppress the
mesquite. This earlier application in 1998 provided excellent weed control and resulted in one:
pound of grass production for each pound of weed controlled.

PROBLEM

Mesquite is a serious problem on much of the grazing lands of Gonzales County, infesting
many thousands of acres. Much of this is regrowth mesquite from previous shredding or other
distrubance. This regrowth mesquite has proven to be particularly difficult to control.

Brush suppression is a brush management concept that involve putting out a higher than
normal rate of a weed control herbicide. Based upon previous demonstrations conducted in
Gonzales, Goliad, Karnes, Wilson, Refugio, and other South Texas counties, brush
suppression can work.

Properly done, we expect excellent weed control, control of seedinlyng brush, stunting of
existing brush, some control of existing brush, improved grass response, and improved

carrying capacity.

A similar demonstration conducted in Gonzales on a Smiley area ranch produced an average of
71% dead plants.
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OBJECTIVES

1) Demonstrate effectiveness of three weed herbicides on suppression and degree of
control of regrowth mesquite over a three year period.

2) Demonstrate some effect on range weed control.
MATERIALS AND METHODS

Three weed control herbicides were applied to regrowth mesquite on June 17, 1993,
June 13, 1994, June 28, 1997, July 10, 1997 and May 6, 1998.

Method of Application: boom broadcast sprayer
Spray volume: 20 g.p.a.

Surfactant: 1 qt./100 gal. mix

Environmental conditions May 6, 1998

Wind Speed: 0-7 m.p.h., SE

Air Temperature: 80°F

Soil Temperature: 76°F

Soil Type: Sandy clay loam

Soil moisture: dry

Plot size was approximately 0.5 ac. each. Herbicides and rates were:

Grazon P+D - 3 pts/ac.
Weedmaster - 3 pts/ac.
HiDep - 3 pts/ac.

The 1998 evaluation was made September 24, 1998.
RESULTS AND DISCUSSION

Mesquite density (number per acre) in the three treatments was compared to adjacent control
areas. The Grazon P+D and Weedmaster treatments produced 67 and 65% mesquite
suppression, respectively, compared to control plots. (Table 1). Hi-Dep produced a 45%
mesquite suppression compared to control.

Weed control was evaluated by clipping grass and weeds in: 3 random: plots. within each

. herbicide treatment and within the control area, separating the grass and weeds. within each:
clipped plot, and weighing the dried grass and weed samples. Grass and weed production
within treatments and the control area are shown in Table 2. Grass production among treated
areas only varied by about 400 Ibs/acre. Weed production within treated areas: was- virtuaily

eliminated. Combined grass and weed production in the control area was 2295 Ibs/acre, which

was equal to grass production in the treated plots. However, grass production in: the control
area was less than halif that of the treated areas. Weed production was 52% of the total in the

21



control area. Weed control produced about one pound of grass for every pound of weed
controlled. Applying these treatments earlier than in 1997 provided excellent weed control.

Table 1. Herbicide treatments, mesquite suppression, and broomweed control.

Treatment Mesquite suppression relative to control plots, % Broomweed control, %

Grazon P+D 67 9

Weedmaster 65 74

Hi-Dep 45 0

Treatment Grass Production, Ibs/ac Weed Production, Ibs/ac

Grazon P+D 2450 0

Weedmaster 2248 0

Hi-Dep 2605 30

Control 1094 1201
CONCLUSIONS

Mesquite suppression was greatest and similar with Grazon P+D and Weedmaster. Weed

control was variable among the two years of this demonstration. This variability was probably

due to timing of the herbicide application. Although the 1998 spray was applied earlier than in
other years, soil temperature and leaf color were still correct for mesquite control.. Earlier

application in 1998 provided excellent weed control and produced about one pound of grass for
each pound of weed controlled.

ACKNOWLEDGMENTS

We wish to thank DowElanco for their support in these demonstrations efforts.
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Texas Agricultural Extension Service
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Result Demonstration Report

HUISACHE CONTROL USING LEAF-SPRAY INDIVIDUAL PLANT TREATMENTS
Gerald. Black
Gonzales County  Pect.T

SUMMARY

Huisache trees were treated using the leaf-spray individual plant treatment method for control
in 1996 in Gonzales and Maverick counties. Three different herbicide mixtures were used in.
Gonzales County and four in Maverick County. All herbicide mixes provided very higir
control levels (greater than 75%). Because of chemical costs and plant size;. treatments.
including combinations of Remedy, Reclaim, or Tordon 22K resulted in per plant treatment
costs mostly greater than $0.20. In contrast, Grazon P+D treatments costs averaged about
$0.10 per plant. If these control levels are confirmed in additional demonstrations, Grazon.
P+D will be the treatment of choice because of lower costs..

PROBLEM

Huisache spreads aggressively on some rangelands competing for water and nutrirents.

OBJECTIVES

Individual plant treatments offer ranchers a viable tool for brush maintenance. These:
demonstrations were established to determine the effectlveness of the leaf-spray individual
plant treatment method for huisache management. ' ,

MATERIALS AND METHODS

In the fall of 1996 leaf-spray treatment plots were established i one: county in: Extensionr
District 10 and one county in Extension District 12. Husiache plants averaged about 70 inches
in height. Treatments were applied by 3-person crews. using anr ATV equipped with spray:
tanks and 3 sprayguns equipped with 5500-X8 Adjustable: Conjet Nozzles. Four potential
herbicide mixtures were used which included 1) 0.5% Reclaim: + 0:5% Remedy,.2) 0.5%
Reclaim + 0.5% Tordon 22K, 3) 0.5% Remedy + 0.5%: Tordon:22K 0:25%, or4). 1%
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Grazon P+D. All herbicide were mixed in water with 0.25% surfactant, 0.25% HiLite Blue
Dye.

RESULTS AND DISCUSSION

Apparent plant-kill 1 year following treatment averaged 96% with a range of 86 to 100%
(Figure 1). Spray costs (Figure 1) ranged from about 0.05 to 0.18 cents per plant, while
labor costs ranged from 0.04 to 0.08 cents per plant. Total costs ranged from 0.09 to 0.26

cents per plant.

Gonzales Co.
Grazon P+D iy 91%

|

e P e e . ) T Y

Recfaim+Tordon22K
L ] 1
Remedy+Tordon22K mxmmmmwmwm\wﬁm; 86%

Jllla\»'ejr-i«:kI Co, l
Grazon P+D R e Ja%‘
Reclaim+Tordon22K A ] 99%.
Remedy+Tordon22K _‘wwxmwé@mwm‘wlm 100%
Remedy+Reclaim wme%wm@w\Ww%@ml 99%.
1} 0.1 0.2 0.3
$/Plant

B Lavor Spray

Figure 1. Huisache spray and labor costs in two counties and apparent plant-kill 1 year following
individual plant treatments.

CONCLUSIONS

All leaf-spray mixtures used in these demonstrations show potential for huisache control.
Previous work indicates that fall is the optimum time for this method. Treatment costs for
similar height mesquite plants have averaged $0.12 per piant with the Reclaim/Remedy
treatment. Therefore, it appears that plant size is even more important in controlling treatment'
costs when dealing with huisache. Because of costs and control levels in these demonstrations,.
Grazon P+D appears to be the method of choice. However, additional work is being
conducted to confirm these results before a treatment can be suggested.

ACKNOWLEDGMENTS

We wish to thank DowElanco for their support in these demonstrations efforts.
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1998 GONZALES COUNTY HAY SHOW
AN EVALUATION OF HAY QUALITY

SUMMARY:

23 hay samples were entered in the 1998 Gonzales County Hay Show. Protein contents
ranged from 7.1% to 15.7%. These results indicated a wide variety of hay quality that we

have.

Average of 13 coastal bermuda samples was 11.76% compared to 10.48% in 1997.
Kleingrass samples averaged 12.4%. Annuals averaged 7.5%.

PROBLEM:

Hay is a major source of livestock feed in Gonzales County particularly during the winter
months. Hay quality varies dramatically as pointed out by our county hay show and other
forage tests. Differences in quality are primarily the result of harvest maturity and the:
fertility program of the grower.

When we consider that beef cattle may need 10% protein or better, it is apparent that hay

quality is extremely important. Much of the hay grown is below the animals needs and
will need to be supplemented. Following are crude protein requirements for beef cattle:
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TABLE 1. Minimum crude protein requirements for various classes of beef cattle.

CLASS %CRUDE PROTEIN NEEDED
Steers & Yearlings 9.60

Heifer Calves 9.67

Pregnant Heifers 9.78

Dry Cows 6.56

Cows with Calves 1022 to 12.11 v

Bulils : 944

17 Varies according to milking ability.

OBJECTIVE:
1) Demonstrate factors involved in hay quality.
2) Recognize producers who grow good quality hay.
3) Promote better quality hay.

METHODS & MATERIALS:
Hay samples were tested at the Texas A&M Forage Testing Laboratory. This test
constitutes one-half of the total score awarded by the hay show judge. The other halfis a
physical score and is based upon his estimate of maturity, texture, leafiness, amount of
foreign material present, and color.

RESULTS:

Following are results of this years Hay Show:
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CLASS | COASTAL BERMUDA

Physical Protein Chem. Ribbon
Sample # Name Score % Score Total Color
1-1 83 11.3 94.1 91 Blue
1-2- 87 14.8 100 94 Blue
1-3 84 10.5 87.5 86 Blue
1-4 85 7.8 64.9 75 Red
1-5 74 8.1 67.4 71 Red
1-6 93 13.6 100 96.5 Blue-
1-7 91 11.0 91.6 91.3 Blue
1-8 92 14.7 100 96 Blue
1-8 88 12.4 100 94 Blue
1-10 g2 12.1 100 94 Blue
1-11 96 11.1 92.5 24 Blue
1-12 97 14.9 100 98.5 Blue (GC)
1-13 87 10.6 88.3 87.6 Blue

CLASS I OTHER BERMUDAGRASSES (JIGGS)

2-1 94 13.7 100 97 Blue (RC)

CLASS Il SUMMER PERRENIALS

92 10.6 88.3 90 Blue
82 10.4 86.6 84 Red
85 15.7 100 92.5 Blue
86 13.3 100 93.0 Blue
83 12.0 100 91.5 Blue

QW0
oA WN >

81 7.1 59.4 70.2 Red
CLASS IV MIXED GRASSES
4-1 82 9.1  75.8 78.9 Red
CLASSV SUMMER ANNUALS
5-1 86 7.8 65 75 Red
B-2 87 7.3 60.8 73.9 Red
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CONCLUSION:
Producers and sellers of hay really need to consider quality in hay marketing. To the
uneducated hay buyer "a bale of hay is a bale of hay." Yet we know that there is
tremendous difference in the actual nutrients in that bale of hay.

To get some idea of this, we can base a hays comparative value on the pounds of corn and
cottonseed meal required to replace the nutrients in the hay.

We have a computer program called "HayVal" which we can use to make this value
estimate.

ACKNOWLEDGMENTS:

Thanks to our Hay Show supporters, Lindemann Fertilizer Service, Fehner and Son,
Ehrig Bros. Ag Products and Harwood Farm & Ranch for providing funds for the protein
tests.

Plaques were provided by the Gonzales Livestock Commission Company.

The Show is sponsored by the Extension Beef Committee and Gonzales Young Farmers
Chapter.
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Result Demonstration Report

o

IVOMEC SR BOLUS TRIAL
Johnson Ranch
Brian Barmick, Mgr.
Gonzales County Pet. 2

SUMMARY:

An Ivomec SR Bolus trial was conducted in Gonzales County on April 24,1997 through
September 19,1998. Stocker calves were used to determine the effectiveness of the SR
Bolus Compound to Dectomax. '

The Ivomec SR Bolus group gained an average of 20 pounds more than the Dectomax
group with the SRB calves gaining 2.42 160/day and the Dectomax calves gaining 2.24
160/day.

PROBLEMS:

Profit margins in stocker operations are a concern to most Gonzales County producers. It
is important that producers take advantage of every opportunity to increase the chance for
profitability. Wormers selected and the amount of gain produced is a major factor
affecting profitability. Wormers that have proven effectiveness at the least amount of
expense should be selected.

OBJECTIVE:
To determine the effectiveness, cost and feasibility of the Ivomec SR Bolus compared to
Dectomax.

MATERIALS & METHODS:
The stocker cattle were divided into two groups. 46 calves were injected with Dectomax
at labeled rates according to their weight. 50 calves were given the Ivomec Sr Bolus using
the companies bolus gun. All calves were weighed at the beginning and end of he test to

determine the average daily gain. There stocker calves were ear tagged and grazed
together on native pasture while receiving Purina Accuration.
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RESULTS:

Unfortunately, many of the calves in the start up groups were shipped prior to the first
weigh date. Results of the remaining cattle were as follows:

Dectomax Cattle Ivomec SR Bolus Cattle
Weight Weight Gain - Weight Weight (Gain
4/24/97 9/18/97 4/24/97 9/18/97
492 774 282 451 702 251
446 728 282 461 ) 732 271
399 764 365 554 824 270
340 760 420 459 746 287
556 758 202 378 730 352
451 684 233 534 784 250
516 742 226 546 812 266
482 714 232 494 732 238
426 716 290 465 786 321
447 654 207 491 800 309
422 700 278 495 778 283
489 704 215 473 706 233
424 702 278 482 706 233
484 710 226 482 776 294
397 658 261 586 810 224
518 752 234 477 754 277
506 810 304 332 648 316
486 678 192 440 722 282
Avg. Wt Avg Wt Gain 528 814 286
460.06 722.67 262.61 435 666 231
480 718 238
395 788 393
429 708 ; 279
380 764 384
482 706 224
372 684 312
Avg. Wt. Avg. Wt. Gain
464.76 747.60 282.84
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ECONOMIC ANALYSIS:

Weight gain differences do occur according to this test. The Ivomec SR Bolus calves
gained an average of 20 more pounds than the Dectomax calves. Cost of the products and
the resuits obtained should be taken into consideration.

Avg.Gain Value Expense/calf Net Valqe.
Ivomec SR Bolue 282.84 169.70 12.00 157.70
Dectomax 262.61 157.57 4.00 153.57

(Prices figured at .60/pound)
CONCLUSIONS:

Gain tests continue to be a good way to determine product efficiency and returns. Resuits
over only one year are not good enough. We should look at other tests conducted over
several years before forming opinions.

ACKNOWLEGMENTS:

Thanks to Brian Barnick for his time and interest in conducting this trail. Thanks also to
Susie Nugent for her help and expertise.
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LULING FOUNDATION FEEDLOT BULL TEST
LULING FOUNDATION
TREY HAMLETT, MGR-
CALDWELL CO.

SUMMARY:
Sixty-two bulls representing twelve different breeds were included in the 1998 Luling
Foundation Feedlot Bull test. At the conclusion of the 105 day test, Junior Brahman
Influence breeds had a group ADG of 2.96. Senior Brahman Influence breeds had a
group ADD of 4.13. Junior European Influence breeds averaged 3.78 pounds perday and
Senior European Influence breeds averaged 3.57 pounds per day. In the category of
Senior British breeds, the group ADD was 3.79. The junior British breeds averaged 3.87.

PROBLEM:
Area beef cattle producers need to be:aware of how their bulls. perform in feedlot
situations. Bull selection is very important to- the commercial cow/calf producer in:
determining how their offspring will perform under similar situations..

PURPOSE:
1) To give producers an idea of how their cattle perform compared to other cattle of the
same breed in feedlot situations.
2) To illustrate the importance of using tested bulls. in. commercial operations..
3) To give producers the opportunity toselect bulls that perfornr the: best.

MATERIALS & METHODS:
All buils were vaccinated according to- the test requirements. prior to-arrival. Bulls were
separated according to-breed and size and put on a gaining ration. Initial weights were
taken on September 24 and 25™ and an average starting weight was determined. Scrotal
circumferences and hip heights were also taken:. The bulls. were weighed periodically:
throughout the test period and giver any medications that may have been needed. 105
day weights were taken on January 7% and 8" and an-average final weight was.
determined. Scotel circumferences:and hip heights were also-done at this:time. Resulis:
were derived from the information obtained.

RESULTS:
Results of the bulls performance are-as follows::
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1998-99

FEEDLOT DEVELOPED Sept 24 1-748 : . SCROTAL
BULL. PROGRAM 425 1999 ‘ . HIP HEIGHT CIRCUMF,
1998 105 DAY (INCHES) (CENT.)
TEST OWNER BIRIH INITIAL  FINAL ADG WDA' 925 1-.08, 9-25 1.08
COOPERATOR BREED # 1D DATE WT WY ADG RATIO WDA RATIO INDEX 1998 1999 . 1998 . 1999
EUROPEAN INF LUENCE - -SR. _

CH 2 03 08-03.97 918 1300 364 102 249 96 99.0 5050 53.00 3330 38.0
CH 10 o4 10-13-97 777 1132 338 95 250 87 960 4850 5200 2850 295
BV 2t GA0B  10-23-97 814 1209 379 106 274 106 1060 4925 51.00 2490 355
BY 18 6432 110197 790 1116 3.10 87 247 95 - 91.0 4825 5100 2430 345
BY 19 G460 11-30-97 723 1062 323 91 263 102 965 4825 5150 21.50 34.0
CH 23 G012 11-20.97 895 {288 374 105 311 120 1125 5200 5450 36.90 46.0
BV 14 JICG17 08-27-97 1058 1453 376 105 291 {12 1085 5025 5250 37.40 380
CG 25 1786 11-28.97 616 970 337 94 239 92 930 4550 5050 28.80 35.0
BV 29 6716 11-29-97 658 948 276 77 234 90 835 4725 4975 26.80 335
BV 30 6726 11-29-97 571 822 239 67 203 78 725 4550 4850 23.90 320
SM 4 G767 09-07-97 831 1237 387 108 253 98 103.0- 4800 5200 3210 350
SM 5 G729 09-1597 964 1459 471 132 304 117 12456 5025 5225 3320 390
SM 1 G281 09-20-97 877 1282 386 108 270 104 106.0 5150 5400 3100 3470
SM 2 G763 11-26-97 666 1134 446 125 278 107 1160 4725 5100 2830 345
CH 15 897 081297 750 1113 3.48 97 217 84 905 4750 5125 26.80 36.0
GRPADG .  GRWDA

367 2.59
Breeds Represented

Angus AN

Beefmaster BM , 2
Brangus BN

Braunvieh BV

Charolais CH

Chiangus CG

Horned Hereford HE

Red Angus AR

Red Brangus RB

Santa Gertrudis 8G

Simbrah 3|

Simmental SM
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1998-99
FEEDLOT DEVELOPED
BULL PROGRAM

COOPERATOR

BRITISH BREEDS- -SR.

BRITISH BREEDS- - JR,

Sept 24 1-748 SCROTAL
825 1999 HIP HEIGHT CIRCUMF .
1998 105 DAY (INCHES) (CENT.)
TEST OWNER BIRTH INITIAL FINAL ADG WDA 9-25 108 9-25 1-08
BREED # ID  DATE  wT WT___ ADG _RATIO WDA RATIO INDEX 1998 1999 1998 1999
AN 42 711 10-20-97 596 914 303 80 205 80 . 80.0 4375 4800 2400 300
AN 43 744 10-24-.97 565 867 288 76 197 77 765 4250 4850 2150 340
HH 54~ 08-03-97 736 1138 383 101 218 85 '93.0 4925 51.25 29.80 340
AN 48 Al01 090997 831 1238 388 103 255 99 1010 4800 5125 3000 37.0
HH 55 GH1  10-13-97 928 {428 476 126 316 123 1245 5225 5450 3140 370
HH 56 G612 101397 754 1106 335 89 245 95 020 4675 47.00 30.10 36.0
HH 67 616 114797 747 {031 299 79 247 96 875 4650 48.00 3190 370
HH 58 66 09-21-97 . 827 1297 448 118 274 107 1125 4650 5225 3320 410
HH 59 @3 691597 738 1123 367 97 234 91 940 4650 51.00 2370 330
HH 60 G5  11-11-97 560 922 345 91 218 85 880 4655 4950 2190 320
HH 61 65  09-2097 818 1178 343 91 248  96. 935 4800 49.00 3150 350
HH 62 610 10-06-97 868 1326 4.36 115 289 112 1135 5025 5125 2540 350
HH 64 614 111497 689 1021 346 83 241 94 885 4625 4925 2320 355
AN 45 1166 69-29-97 1027 1556 65.04 133 3.34 130 . 1315 4950 5100 3410 370
AN 44 026 41-26-97 967 1393 4.06 107 341 133 1200 4850 51.00. 33.20 40.0
AN 50 717  ¢8-21-97 907 1320 393 104 261 102 1030 50.00 52.00 33.90 365
AN 49 718 (8-2997 806 - 1231 405 107 248 96 101.5 4975 50.00 3190 350
GRP ADG GRWDA
3.79 2.57
AN 51 28 £1-15-98 626 980 337 87 274 90 885 4675 5025 2460 355
AN 52 37 12-05-97 730 1099  3.5% 91 275 90 905 4450 4800 29.00 345
AN 53 57  12-24.97 742 1158 396 102 305 100 1010 4675 5025 3190 410
AR 46 805 (2-28-98 591 1010 399 103 322 106 1045 4525 5100 2500 340
AR 47 .802 ©2-1498 672 1148 453 117 350 115 1160 4550 5050 2540 375
GRPADG GRWDA
3.87 3.05
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1998-99
FEEDLOT DEVELOPED

Sept 24 1-788 SCROTAL
BULL PROGRAM k25 1999 HIP HEIGHT CIRCUMF .
1998 105 DAY (INCHES) (CENT.)
TEST OMNER EIRTH INITIAL FINAL ADG WDA 9-25 1-08 9-26 1.08
COOPERATOR BREED # 1D -JATE Wr Wi ADG _ RATIO WDA RATIO INDEX 1998 1999 - 1998 1999
BRAHMAN INFLUENCE- - SR, : : ’
BN 38 A01IG2 10-07-97 1101 1536 4.14 100 335 104 1020 5350 56.50 3840 420
Sl 37 G661 09-28-97 1039 1433 375 91 3.08 95 €30 5375 56525 3470 380
8§G 40 L1097 08-29-87 1158 1631 450 109 328 101 1050 5525 58.00 . 3500 390
413 3.24
BRAHMAN INFLUENCE- - JR.
RB 41 63/8 012498 658 1061 374 126  3.01 115 12065 4750 5275 21.90 330
RB 36 2/8 01-02-98 731 956 213 72 257 98 850 47.75 4925 2940 345
RB 35 21/8 010598 716 976 248 84 265 101 925 4975 -5250 27.90 395
. BM 31 127/8 12-30-97 673 1020 330 112 273 104 1080 4750 5250 2420 325
BM 34 6/8 02-01-98 547 868 3.06 103 255 897 1000 4525 4850 2180 300
BM 33 38/8 02-01-98 548 945 378 28 277 105 1165 46.00 4900 1960 31.0
BM 32 73/8 020198 490 722 2.21 75 212 B1 78.0 41.00 4750 1990 295
GRPADG GRWDA
EUROPEAN INFLUENCE- - JR. 2.98 2.63
BvY 16 CTH129 01-29-98 701 1069 350 93 3In 101 970 4725 5100 3120 375
CH 1t D3 12-14-97 677 1144 445 118 283 95 1065 4825 5125 2560 345
BV 20 H142 02-11-98 673 1125 430 114 340 111 1125 4725 5000 1670 315
BV 17 HI150 02-19-98 458 801 3.27 86 248 81 835 "4050 4525 1440 27.0
BV 22 H159 02-28-98 549 903 3.37 89 288 94 915 4475 4950 1450 255
CH 24 G017 12-13.97 820 1253  4.12 109 320 104 1065 4825 51.00 2050 395
BvY 13 JICH22 02-05-98 694 1015 3.06 81 3o 98 895 4775 5000 2720 340
BV 12 JiCH23 02-25-98 672 1072 381 101 338 110 1065 4655 5100 2470 325
BV 28 JKG477 12-16-97 628 1012 366 87 261 85 8°.0 4550 5075 2640 335
BV 27 JKG478 12-20-97 668 1024 3.39 90 267 87 835 4700 5125 2590 345
CG 26 180G 12-27-97 591 962 3.53 93 255 83 880 4000 ‘5025 2660 330
SM 3 6760 12-10-97 680 1111 410 108 282 92 1000 4750 5225 3320 415
SM 8 H 02-21-98 730 1169 418 110 364 118 1140 4950 5225 2450 350
SM 6 H2 02-22-98 733 1119 3.68 87 3.50 114 1055 48.50 5050 2260 33.0
SM 7 H3 - 02-23-98 796 1251 433 114 3.92 128 1210 5050 5250 2760 380
GRADG GRWDA
378 3.07
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CONCLUSIONS:

Feedlot buil gain tests continue to be a good way to determine the performance of bulls
and to help determine the performance of offsprings. The tests also aide cattle producers
with bull selections.

ACKNOWLEDGMENTS:

Thanks to the producers that participated in this years test. Thanks also to the Luling
Foundation for their time and interest in conducting this test.
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AFFECTS OF POULTRY COMPOST ON SOIL PROFILES AND FORAGE QUALITY
Vi Holt, Sean Roberts, Ken Ginter and John Parr
Gonzales County Pets. 2 & 3

SUMMARY:

Five pouitry composters were built in Gonzales County to study the effectiveness of
composting as a means of dead bird disposal. Records have been kept on the
effectiveness of this procedure as a disposal method and the affects of the compost on soii
profiles have also been noted on 4 of the 3 sites.

Soil test taken before applications and after applications indicate that compost does affect
soil profiles. Forage quality is also improved.

PROBLEM:

Poultry producers are limited in the options that they have to rid themselves of dead
birds. Rendering, burial, and incineration have been tried with mixed resuits. The impact
of compost and poultry litter is also a concern. High phosphorus levels have been
discovered when litter has been applied at high rates year after year.

OBJECTIVES:

1) To determine the effectiveness of composting as a means of dead bird disposal.
2) To determine the effect of compost application on soil profiles.
3) to determine the effect of compost on forage quality.

MATERIALS & METHODS:

Five poultry composters were built in Gonzales County in 1996. Grant funds obtained
through the Gonzales Soil and Water Conservation Board and the NRCS were used to
build the composters. Soil and forage samples were taken prior to application of the
compost according to the specifications of the grant proposal and were sent to the Soil
Testing Lab in College Station for analysis. Compost was applied according to the rates
set by the NRCS. Rates were determined by the analysis of the compost on each farm and
the previous soil tests. Forage and soil samples were taken again at least three months
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after the compost was applied and sent to the lab for analysis. Compost applications were

( | calibrated prior to application.
RESULTS:
The affects of the compost on soil profiles and forage quality are as follows:
SOIL PROFILES - TABLE 1 ‘
Before Application Type After Application
Farm Nitrogen Phos. Pot N Phos. Pot
1 121 135 Broiler 3 135 217
1 68 115 BreederHen 5 98 133
4 61 98  Turkey 14 110 153
4 20 257 BreederHen 71 54 335
FORAGE QUALITY - TABLE 2
Before Application After Application
‘ Farm % Crude Protein Grass Tvpe % Crude Protein
. 10.6 Bermuda 17.0
’ 8.6 " Bermuda ' 14.0
(A 4.7 Bermuda 9.5
13.5 Bermuda 17.1
CONCLUSIONS:

The compost definitely has an effect on soil profiles and forage quality. It is important to
note that phosphorous levels can rise rather quickly. Therefore, it is important that .
producers have enough acreage to properly apply the compost and litter.

ACKNOWLEDGMENTS:
Thanks to the producers for their time and interest in this test. A special thanks is given to

the Gonzales Soil and Water Conservation District and the NRCS for their help and
expertise. Dr. Sam Feagly also assisted with this demonstration.
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Organizations and individuals which will receive copies of the approved QAPP and any
subsequent revisions include:

UnitedStates Environmental Protection Agency

Name:
Title: Texas Nonpoint Source Project Officer

Name:
Title: Quality Assurance Manager for Region 6
Texas State Soil and Water Conservatidn Board

Name: Byron O. Spoonts
Title: Quality Assurance Officer

Name: Deirdre Carlson
Title: Project Manager

Gonzales County Soil and Water Conservation District
Name: Frank M. Stockman
Title: Chairman

Lavaca County Soil and Water Conservation District
Name: Dennis P. Haas
Title; Chairman

De-Go-La Resource Conservation and Development Area

Name: Rindle Wilson
Title: RC&D Coordinator

Name: Darren Schauer
Title: Chairman
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United States Department of Agriculture, Natural Resources Comservation Service
Name: Oren C. Remmers
Title: District Conservationist

Texas Agricultural Extension Service
Name: Travis Franke
Title: Gonzales County Extension Agent

Texas Agricultural Extension Service Soil, Water and Forage Testing Laboratory
Name: Sam E. Feagley
Title: Professor and Extension Soil Enviromental Specialist

Texas A&M University, Department of Rangeland Ecology and Management

Name: Robert Knight
Title: Professor, Soils Laboratory Manager
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Section A4: Project/Task Organization
The following is a list of organizations and individuals participating in the project with
their specific roles and responsibilities.

UnitedStates Environmental Protection Agency

Texas Nonpoint Source Project Officer

Responsible for overall performance and direction of the project at the federal
level, Approves the final products and deliverables.

uality Assurance Manager for Region 6
Responsible for determining that the QAPP meets the federal requirements for
planning, quality control, quality assessment, and reporting.

Texas State Soil and Water Conservation Board

Byron O. Spoonts, Quality Assurance Officer

Responsible for tracking project administration and oversight of Quality
Management Plan responsibilities.

Deirdre Carlson, Project Manager

Responsible for overseeing the implementation of the proposed demonstration
project within federal guidelines.

Suzanne Cardwell, Contracts Manager

Responsible for tracking project progress and expenditures.

Gonzales County Soil and Water Conservation District

Frank M. Stockman. Chairman
Responsible for all activities in which the Conservation District is involved.

Wayne Fairchild, Technician

Responsible for performing soil and compost sampling and data storage according
to guidelines outlined in the QAPP.

Elizabeth Colwell, Bookkeeper
Responsible for all billing and landowner match verifications.
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Lavaca County Soil and Water Conservation District

Dennis P. Haas, Chairman
Responsible for all activities in which the Conservation District is involved.

De-Go-La Resource Conservation and Development Area

Darren Schauer, Chairman
Responsible for all activities in which the RC&D Area is involved.

Rindle Wilson, RC&D Coordinator :
Responsible for coordinating cooperation between all parties involved, and for all
reporting requirements and deliverables. Will act as the Project Manager for all
activities. '

United States Department of Agriculture, Natural Resources Conservation
Service, Gonzales Field Office

Oren C. Remmers. District Conservationist
Responsible for all activities in which the Gonzales Field Office is involved. Will
act as the Field Manager for all sampling activities and will be responsible for
quality assurance in the field.

Polly Williams, Agronomist

Responsible for providing technical assistance to cooperators and to project
activities.

Ace Fairchild, Technician
Responsible for providing technical assistance to cooperators and to project
activities,

Texas Agricultural Extension Service

Travis Franke. Extension Agent for Gonzales County

Responsible for providing technical assistance to cooperators and to project
activities.
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Texas Agricultural Extension Service Soil, Water and Forage Testing Laboratory

Sam E. Feagley, Laboratory Manager

Responsible for overseeing laboratory analysis of all samples collected, and that all
requirements addressed in the QAPP for laboratory analyses are met.

Sherry Perry, Laboratory Supervisor

Responsible for day-to-day activities in the lab.

Texas A&M University, Department of Rangeland Ecology and Management

Robert Knight, Professor and Soils Laboratory Manager

Responsible for overseeing laboratory procedures of all samples, and that all
requirements addressed in the QAPP for bulk density determinations are met.
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Section AS: Problem Definition/Background

Gonzales and Lavaca counties have long been noted for the production of poultry.
According to local sources, there are three distinct poultry production sectors in the area.
These sectors are turkey production, broiler production, and egg production (laying hens).
Inberent to these production systems is the incidence of death from among the birds (5%
of approximately 55 million birds presently), and generation of fecal material. These
constituents have the potential to become a water quality problem. '

The Lavaca River (Segment 1602) and the Guadalupe River below San Marcus River
(Segment 1803) are listed on the 1990 Update to the Nonpoint SourceWater Pollution
Assessment Report for the State of Texas for the presence of fecal coliform and nutrients,
potentially caused by agriculture and confined and non-confined animal feeding
operations.

Efforts are currently underway in Gonzales and Lavaca Counties to address carcass amd
poultry litter disposal issues before the potential becomes a problem. A driving factor
behind this push appears to be recent expansion of the poultry industry in the area, and the
possibility of further expansion as the market and industry matures. Many producers in
the area presently dispose of flock mortality by rendering. However, the rendering plant is
not in the area, service is very poor, and the cost is not economical. This leaves producers
with few options for disposal, including burning and on-site burial/disposal pits. These
options are not considered environmentally sound methods.

With these considerations in mind, local producers have asked for assistance in
. establishing demonstration compost facilities, Composting is especially beneficial as it
offers producers an economical means of waste/mortality management that protects water
quality by reducing nutrients and killing pathogenic organisms. This demonstration
project has two primary objectives. First, composting flock mortality is a relatively new
and developing technology. There is a need to adapt compost technology to local
conditions. Beyond that, a need exists to encourage those producers who may be
considering implementation of a compost facility, but who are simply unsure of the inputs
(implementation and management costs) necessary for a successful facility.

With assistance from EPA under the Clean Water Act, Section 319, the Texas State Soil
and Water Conservation Board, the Gonzales County and Lavaca County Soil and Water
Conservation Districts, the De-Go-La Resource Conservation and Development
organization, along with key district cooperators (e.g., NRCS) in the area propose
undertaking a demonstration of compost technology, which will serve to facilitate
implementation of best management practices to address water quality issues related to
poultry production.
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Beneficiaries of this project will include rural and metropolitan areas that depend on these
water resources for domestic uses. The coordinated educational phase of the project will
provide poultry operators with alternative practices to reduce the potential for water
pollution. The educational lessons will be extended to other regions of the state where the
poultry industry is in a growth phase, thereby providing positive effects on improvement in
Texas water quality. ‘
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Section A6: Project/Task Descriptibn

The project will utilize a logical, stepwise approach to the NPS pollution prevention
demonstration.  First, coordination between those offering assistance and producers
wishing to cooperate will be established. Producers will be recruited from among turkey
producers, broiler producers, and layer producers, and input from them will dictate in
what manner the tasks will proceed. Intentions are to establish two sites for each -
production class, to demonstrate differences within production classes and to demonstrate
differences between production classes. '

Second, a knowledge of current conditions regarding waste/mortality disposal will be
obtained, and soil sampling at the field level will be performed prior to facility
construction. This knowledge will help ascertain what effect the implementation of the
facilities will have on reducing nutrient loading on fields with improved grasses and
ultimately on water quality.

Next, the actual construction will take place. Within this task, guidelines for construction
(from USDA-Natural Resources Conservation Service) will be reviewed and adapted to
local conditions. Once a design plan for each of the six sites is finalized, actual
construction will proceed. A management plan will be developed for each site, which will
provide each of the cooperating producers with guidelines for the most effective
methodology to undertake in managing the compost facility.

Through the remaining life of the demonstration, soil and compost samples will be
collected to assure that land application of compost is balanced with crop nutrient needs.
This will serve to demonstrate that providing an environmentally sound disposal method
for flock mortality combined with on-site use of compost will reduce the potential for NPS
pollution from poultry operations in this area.

Technology transfer is definitely a key to the success of this project and subsequent
implementation of the best management practice demonstrated. Technical assistance for
construction and management of a compost facility and application of compost on-site will
be provided to cooperating producers. Materials will be disseminated related to
composters in general, with the targeted audience, naturally, being those involved in some
facet of the poultry industry. Field days will be beld to demonstrate the composters and
their construction and management, and to demonstrate the proper application of
compost to forage crops on-site. The targeted audience will be individuals involved in
poultry production. The goal is to generate enough interest and communicate enough
information through the field day events, and to foster one-on-one relationships between
producers and technical personnel, to cause those individuals who have considered
implementing a compost facility to proceed with the implementation. In addition, the field
days may spark interest in those who are as yet uninformed.
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The Gonzales County Soil and Water Conservation District (SWCD). will be the lead
agency on this project. Cooperators include the Lavaca County SWCD and De-Go-La
RC&D Area. This project will be administered through the State Soil and Water
Conservation Board. The Board will perform its role as managing agency with regard to
agricultural nonpoint source pollution, as per Section 201.026 of the Texas Agriculture
Code. Under this task, the Board will be responsible for administering the project
according to EPA guidelines and regulations.

The poultry industry wishes to do their part to prevent nonpoint source pollution from
their operations. In addition, the timing is appropriate, as expansion of the poultry
industry in Gonzales and Lavaca counties is expected to increase dramatically.
Demonstration and subsequent implementation of composting as a best management
practice in this area will serve to diminish the potential for water quality degradation from
the inherent wastes derived from poultry production operations. A detailed procedure of
the methodology involved in fulfilling the goals and objectives of this project is presented
in Appendix A.

The approved workplan contains details of activities relating to this project. The major
work tasks are briefly described below:

Program Element One - Project Coordination

Conduct initial meeting with cooperators and prospective cooperators to review
plans and purposes of this project and to obtain feedback from cooperators and
prospective cooperators. Identify an informational loop to allow cooperators to stay
abreast of project activities. Use informational loop to coordinate project activities,
including location of producers to cooperate in demonstration. Conduct quarterly
meetings of cooperators for updates on project activities and to facilitate decision-making
regarding project activities.

Program Element Two - Application of Compost to Fields and Assessment of
Effectiveness

Write Quality Assurance Project Plan. Test for nitrogen and phosphorus in soil of
selected fields at the six demonstration sites (to be selected by coordinating committee)
prior to and following BMP implementation. Sample compost for nitrogen and
phosphorus contents prior to use. Apply compost to selected fields based on soil tests and
realistic crop yield goals to ensure complete utilization by crops. Prepare a report
highlighting the pre-implementation waste management and field management practices at
each demonstration site. Prepare a report describing proper compost application and
demonstrating how this practice reduces the risk of NPS pollution.
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Program Element Three - Design and Construction ,

Review production data for each operation involved in demonstration. Design a
compost facility for each operation based on production needs. Construct compost
facilities for each operation. Manage each facility.

Program Element Four - Technology Transfer and Economic Feasibility

Provide technical assistance in the implementation phase of the demonstration
projects. Distribute assembled materials to target audiences. Conduct field days in
conjunction with cooperators and local Soil and Water Conservation Districts. Document
technology at field days for use at meetings, etc., through use of video, audio, and written
articles and fact sheets. Identify implementation of new composters. Review costs and
benefits to establish economics and marketability of BMP implementation and field
application of compost.
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Table A6-1 Project Schedule

Nengs | ,
- Task Milestone Start End Cooperating Entities
C),-'.;:?j’qj 1.1 Conduct initial meeting  8/95 895 TSSWCB, RD&D, NRCS,
2 1A Ceendimaliog Zomm apaatn bt~ SWCD, TAEX, Producers
7/7/95 12 Define informational loop 8/95 8/95 TSSWCB, RC&D, NRCS,
q.¢/96 190 (on peg OTheatin SWCD, TAEX, Producers
a/i/ o5 Arrange for local participation 8/95 8/95 NRCS, SWCD, TAEX
1.3 Conduct quarterly meetings 6/95 5/98 TSSWCB, RC&D, NRCS,
SWCD, TAEX, Producers
1.4 Prepare quarterly reports 8/95 8/98 SWCD,RC&D
Annual report B/95 8/98 SWCD,RC&D
Final report 2/98 8/98 SWCD, RC&D, NRCS
2.1  Write compost analysis plan 8/95 10/95 SWCD, RC&D,
' TAEX, NRCS
Copmplats 2.2 Prepare a QAPP and submit to EPA 8/95 10/95 SWCD, RC&D
: 2.3 Pre-implementation sampling 11795 12/95 SWCD, RC&D
Analyze pre-implementation samples 12/95 1/96 Contractor
24  Prepare pre-implementation report  1/96  6/96 SWCD, RC&D
2y conditions .
2~ 2.5  Post-implementation sampling 2/96 4/98 SWCD,RC&D 0 =~
Analyze post-implement. samples  2/96 4/98 Contractor :
i 2.6 Prepare field application report 8/96 8/98 SWCD,RC&D, TAEX = =~>a~:> " B
3.1  Review production data 8/95 10/95 SWCD, RC&D, NRCS,
TAEX _
3.2 Design compost facilities 10/95 10/95 NRCS Lot
1i{7 33 Construct compost facilities 12/95 1/96 Contractor &/~>
Provide technical assistance for 11/95 12/95 SWCD, NRCS, RC&D,
construction Producers
13477 3.4 Instruct producers about mgt. 196 1/96 RC&D, SWCD, NRCS,
o ' TAEX '
Manage compost facilities 1/96 8/98 Producers, SWCD
4.1 Produce/distribute materials 9/95 8/98 RC&D, TAEX
4.2 Conduct 4 field days 2/96 3/98 SWCD, TAEX, NRCS,

. RC&D, TSSWCB
4.3 Document project through video 11/95 4/98 Contractor
Preparation of fact sheets/articles 11/95 4/98 NRCS, TAEX
44  Identify adoption of new technology 5/98 8/98 SWCD, TAEX, NRCS
4.5  Cost-benefit analysis on BMP 6/98 8/98 SWCD,RC&D
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Table A6-1 Project Schedule

Milestone Start End Cooperating Entities

Task
1.1 Conduct initial meeting 8/95 895 TSSWCB, RD&D, NRCS,
SWCD, TAEX, Producers
1.2 Define informational loop 8/95 895 TSSWCB, RC&D, NRCS,
' _ SWCD, TAEX, Producers
Arrange for local participation 8/95 8/95 NRCS, SWCD, TAEX
1.3 Conduct quarterly meetings 6/95 5/98 TSSWCB, RC&D, NRCS,
SWCD, TAEX, Producers
1.4 Prepare quarterly reports 8/95 898 SWCD,RC&D
Annual report 8/95 8/98 SWCD,RC&D
Final report 2/98 8/98 SWCD, RC&D, NRCS
2.1 Write compost analysis plan ~ 8/95 1/96 SWCD,RC&D,
TAEX, NRCS
2.2 Prepare a QAPP and submit to EPA 8/95 10/95 SWCD, RC&D
2.3 Pre-implementation sampling 1/96' 2/96 SWCD, RC&D

Analyze pre-implementation samples 2/96 3/96 Contractor
24  Prepare pre-implementation report  1/96' 6/96 SWCD, RC&D
conditions
2.5  Post-implementation sampling 3/96 4/98 SWCD,RC&D
Analyze post-implement. samples ~ 3/96 4/98 Contractor
2.6  Prepare field application report 8/96 8/98 SWCD,RC&D, TAEX

3.1 Review production data 8/95 10/95 SWCD, RC&D, NRCS,
TAEX
3.2 Design compost facilities 10/95 12/95 NRCS
3.3 Construct compost facilities 12/95 3/96 Contractor
Provide technical assistance for 11/95 3/96 SWCD, NRCS, RC&D,
construction Producers
34 Instruct producers about mgt. 1796 4/96 RC&D, SWCD, NRCS,
‘ TAEX
. Manage compost facilities 3/96 8/98 Producers, SWCD
4.1 Produce/distribute materials 9/95 8/98 RC&D, TAEX
4.2 Conduct 4 field days 2/96 3/98 SWCD, TAEX, NRCS,

RC&D, TSSWCB
4.3 Document project through video 11/95 4/98 Contractor
Preparation of fact sheets/articles 11/95 4/98 NRCS, TAEX
4.4 Identify adoption of new technology 5/98 8/98 SWCD, TAEX, NRCS
4.5  Cost-benefit analysison BMP = 6/98 8/98 SWCD,RC&D

' QAPP sampling and data collection will begin after 1/18/96.
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Section A7: Data Quality Objectives for Measurement Data

Effectively managing nutrient loading in agricultural operations requires the creation and
use of practices that prevent or diminish improper or over-use of these soil amendments.
Practices involving proper and efficient use of nutrients have been déveloped to ensure
that both surface and groundwater quality are protected from potential nonpoint source
pollution while at the same time promoting efficient and economical use of nutrients. The
project quality objective is to determine the appropriate application rates of compost to be
applied to forage crops to improve soil structure and soil fertility, and to balance this
application with crop nutrient requirements to prevent NPS pollution. Participants in the
project include the Gonzales County and Lavaca County Soil and Water Conservation
Districts, the RC&D coordinator for the De-Go-La RC&D Area, Natural Resource
Conservation Service personnel, and the local producers involved in the project. Overail
project management will be conducted by TSSWCB and overseen by EPA.

A sound soil fertility program is the foundation upon which a profitable farming business
must be built. Soil amendments are a necessity for production of abundant and high quality
forage crops. Using nutrient amendments in the proper amounts and applying them to
minimize losses is both economically and environmentally important to long-term
profitability and sustainability of crop production. The primary constituents of soil
amendments that have potential to become surface or groundwater pollutants are nitrogen
and phosphorous.

Generalized recommendations regarding crop nitrogen requirement often result in poor
nitrogen use efficiency and an increased danger of excessive application. Soil testing is
therefore important to determine nutrient needs of the crop. Soil tests to evaluate pH and
nutrient status of the soil allow determination of the amounts of additional nutrients
needed to reach designated yield goals and avoid excessive applications to reduce nutrient
losses via leaching and runoff. The appropriate timing of applications corresponds closely
with crop uptake patterns and minimizes leaching and runoff losses. Use of compost to
enhance soil nutrient status also provides organic materials which improve soil tilth and
water holding capacity. Determination of bulk density in soils will aid in determining the
effectiveness of compost additions in improving these soil characteristics over time. These
soil characteristics also provide for reduced incidence of runoff which may carry soil
nutrients off-site into nearby surface waters.

Land application of compost will be made at recommended agronomic rates in accordance
with Natural Resource Conservation Service standard and specifications. A sample of the
computer program (“Nutrient Management Worksheet”) which NRCS uses to calculate
proper application rates, along with the nutrient recommendations for various crops, is
presented in Appendix B. Land application will not be undertaken during rainy weather or
when precipitation is in the immediate forecast, or when soil is saturated. Records will be
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kept by the producer as to dates, quantity, and specific sites where compost is applied.
Producers will be assisted in determining proper application by NRCS personnel. In order
to apply the compost properly and to determine application effectiveness, the following
data need to be obtained:

1) Nitrogen, phosphorus and soil bulk density (0-6 cm) determinations on all sites prior
to implementation of compost application.

2} Analysis of compost prior to each application to determine mtrogen and phosphorus
content.

3) Nitrogen, phosphorus and bulk density determinations on all sites prior to each
compost application and 3-months following application. .

4) Estimates of forage crop uptake of targeted nutrients based on Texas Agricultural
Extension Service and Natural Resources Conservation Service recommendations.

5) Sample of forage prior to compost application, analyzed for nitrogen and phosphorus

- content, and again during the growing season to demonstrate improved nutrient
content of forage through uptake of added nutrients.

The spatial boundaries of the demonstration will include forage-producing fields
(approximately 5 acres in area) on each of six producers’ property where compost will be
applied. A map of the area and description of soil types are provide in Appendix B.
Composted materials will be applied to fields containing improved forage grasses
(primarily Coastal bermudagrass). Compost will be applied at least once per year at each
site, and application timing and rates will depend on amount of compost generated by
composters.

The temporal boundaries of the demonstration include one sampling period prior to
implementation of compost application, and sampling for up to two years following initial
compost application, with sampling intervals as described above.

The objective of soil, forage and compost sampling will be to estimate appropriate
compost application rates and timing to forage grass fields. Soil analyses for nitrate-
nitrogen, phosphorus, pH, potassium, calcium, magnesium, sodium, sulfur, and
conductivity (standard soil analysis) will be used to calculate appropriate application rates
for composted materials. The Texas Agricultural Extension Service Soil, Water, and
Forage Testing Laboratory will provide detailed reports which will include soil amendment
application recommendations based on soil analysis. This lab was chosen to perform the
required analyses because of their extensive experience and large database in Texas on
which to base recommendations. Since this lab does analyses and makes recommendations
for most agricultural areas of the State, the data obtained from their analyses will be highly
comparable to other results obtained around the State.
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Composite soil samples will be utilized to ensure that samples are representative of the
fields from which they were collected. It is estimated that there will be only one composite
sample taken from each field (1-5 acres in area). For each sampling period, three
subsamples of selected composite samples (split samples) will be sent to the TAEX
laboratory for analyses as a check on method precision. Approximately 5 soil bulk density
samples will be collected from each field prior to and following application of compost.
Due to inherent variability of soils, a sample precision of + 20% will be accepted.

Compost and forage sample analyses for nitrogen and phosphorus will be used only to
provide additional information and to verify proper application rates. Composite samples
will be utilized to ensure that samples are representative of the populations from which
they were collected. This supporting data will not be subject to statistical analyses.

The Texas Agricultural Extension Service Soil, Water and Forage Testing Laboratory will
determine the precision and accuracy of their laboratory analyses. Estimated
determinations for precision and accuracy for laboratory analyses, based on an extensive

database, are outlined in Table A7-1.

. Table A7-1 Accuracy and Precision Limits of Measured Parameters

SOILS
Nitrate-nitrogen
Phosphorus
pH
Potassium
Calcium
Magnesium
Sodium
Sulfate
Conductivity
Bulk density

COMPOST
Nitrate-nitrogen
Phosphorus

FORAGE
Total nitrogen
KPhOSphOI_'_l_:IS

ki

e ek

4%
4%
0.3%
22%
2%
4%
25%
14%
N/A
N/A

4%
4%

2%
6%

UPQL = Pratical Quantity Limits

6% @ 0.16%

Sl Aectrecy Limits SN VPO
30% 0.05 mg/kg
5% (acid soils) 0.05 mg/kg
1% 4-10
8% 5 mg/kg
15% (acid soils) 1 mg/kg
6% (acid soils) 1 mg/kg
9% 5 mg/kg
not determined 1 mg/kg
N/A N/A
N/A N/A
30% 0.05 mg/kg
5% 0.05 mg/kg
2% @ 2.25% 0.05%

100 m/kg

P et
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Data collection and analysis for effectiveness (soil bulk density and soil analyses) will meet
an 85 percent confidence level. These data will be presented as mean levels for evaluation.
Statistical comparison of effectiveness will entail comparison of paired observations
(before and after each compost application) with at least six pairs (representing each
producers’ field) using the Student’s t test for significance (P=0.15). The objectives are to
1) determine whether soil tilth and structure improve after addition of organic material to
the soil, as demonstrated by a statistically significant reduction in bulk density, and 2)
determine that soil nutrient status is improved without being subject to excessive nutrient
loading, as demonstrated by maintenance of soil nutrient content within recommended -
ranges as established by the Texas Agricultural Extension Service and the Natural
Resources Conservation Service.

Although 100 percent of collected data should be available, problems in data collection
and analysis must be expected. A goal of 90 percent data completeness will be required for
data usage. Should less than 90 percent data completeness occur, the Program Manager
will initiate corrective action. Data completeness will be calculated as a percent value and
evaluated with the following formula:

% Completeness = (SV/ST) x 100

where SV is number of samples with a valid analytical report and ST is total number of
samples collected.

Sample precision using split samples will be determined using the following equation:
Percent Deviation = {(Samplel - Sample2)/ ((Samplel + Sample2)/2)] X 100

Sample precision for bulk density determinations will be expressed as the standard
deviation of samples for each field and sampling period.

Consistent sampling collection procedures as outlined in Sections Bland B2 will ensure
that samples collected are representative of their respective populations. Comparability of
data will be achieved through consistent sampling and analytical procedures and the
committment to using only standard, acceptable methods for sample analysis.

All data will be reviewed for abnormalities or any unusual results. Any unusual results will
be traced to possible error sources. In the event no error source is found, the data will be
assumed normal and appropriate for decision determinations. If an error is found that
cannot be resolved, the data will be discarded. '

The project manager will coordinate with the laboratory supervisor, the field manager,
and field technician to ensure that proper protocols are utilized.
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_Section Al10: Documentation and Records

Reporting will include quarterly progress reports, reimbursement requests, annual reports,
laboratory analyses reports/recommendations, and a final report at the culmination of the
study.

Quarterly progress reports will note activities conducted throughout the quarter, items or
areas identified as potential problems, and any variations or supplements to the QAPP.
Corrective Action Report Forms (CARs) will be utilized when necessary (Attachment
A10-1). ,

Reimbursement requests for the project will be handled by the Gonzales County Soil and
Water Conservation District.

Annual reports will include laboratory results with a summary of data to date, and
calculations made to estimate proper compost application rates and timing. In addition,
activities conducted throughout the year, items or areas identified as potential problems,
and any variations or supplements to the QAPP will be discussed (a revised QAPP will be
submitted as necessary to accomodate necessary changes). Variations from the QAPP and
subsequent CARs will be filed by the Project Manager.

The final report will include copies of all raw data, laboratory reports and analyses,
compost application calculations, document records, summary statistics, and other
pertinent information. In addition, the Texas Agricultural Extension Service “Result
Demonstration Handbook” which will be generated for this project will be included as an
appendix to the final report. All original data, both hardcopy and electronic forms, will be
retained by the Project Manager for at least 3 years.
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Attachment A10-1  Corrective Action Report Form

EXAMPLE
Corrective Action Report

- CAR#:

Ddte: - . Arca/Locat.ion:'

' Reported by: Activity:

State the nature of the problem, nonconformance or out-of-control situation:

Possible causes:

Re-comrc}endcd Corrective Actions:

CAR routed to:
Received by:

Corrective Actions taken:

Has problem been corrected?: YES NO

Immediate Supervisor:

Program Manager:

Quality Assuraace Officer:
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Section B1: Sampling Process Design

The project is designed to determine appropriate timing and rates of application of
compost, generated from the on-farm composters, that is consistent with prevention of
nonpoint source pollution. To accomplish this, soil, forage and compost will be sampled
for the primary nonpoint source constituents, nitrogen and phosphorus, to determine the
differences between the amount of nutrients needed by the forage crop, the amount of
nutrients currently available in the soil, and the amount of nutrients present in the compost
to be applied. Soil bulk density will also be monitored to establish whether addition of
organic matter significantly improves soil structure, thereby improving infiltration and
reducing the potential for nonpoint source pollution in runoff from the fields. The
parameters to be measured are shown in Table B1-1.

Table Bl-1 _Parameters to be Measured

FParameter 1T SUmmary Statistic | [Statas ST T Reportieg Unit ]
SOILS
Nitrate-nitrogen Mean Critical Lbs/Acre
Phosphorus Mean Critical Lbs/Acre
pH Mean Critical pH units
Potassium Mean Non-critical Ebs/Acre
Calcium Mean Non-critical Lbs/Acre
Magnesium Mean Non-critical Lbs/Acre
Sodium Mean Non-critical Lbs/Acre
Sulfate Mean Non-critical Lbs/Acre
Conductivity Mean Non-critical Micromhos/cm
Bulk density Mean Critical Grams/cubic cm
COMPOST
Nitrate-nitrogen - Critical % or mg/kg
Phosphorus -—- Critical % or mg/kg

- FORAGE
Total nitrogen -—- ' Non-critical % Crude Protein

_Phosphorus Non-critical % ormeg/kg :

[, PREL A S MU A P

Soil, forage and compost samples will be analyzed for nitrogen and phosphorus prior to
each compost application. These data will be used in calculations to estimate proper
application rates. Soil bulk density and scil nutrient levels will be determined prior to and

3 months following each application date, and these paired samples from six different sites
will be analyzed for statistical differences. These data will assure that soil structure on test
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fields is being at least maintained or improved by compost application, and that compost

application is not causmg improper nutrient loading to the soil.
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The sampling regime is outlined in Table B2-1. All samples will be collected by the field
technician. One composite compost sample per composter will be taken prior to
application and sent to the laboratory for analysis. Ten subsamples from well-mixed

_Table B2-1
“Parameter

SOILS
Nitrate-nitrogen
Phosphorus

- pH
Potassium
Calcium
Magnesium
Sodium
Sulfate
Conductivity
Bulk density

COMPOST
Nitrate-nitrogen

Phosphorus

FORAGE
Total nitrogen

_Phosphorus

compost will comp
from each field (approximately 5 acres in area) o

Sampling Regime
‘Sampling Location.

6 individual fields
6 individual fields

6 individual fields

6 individual fields
6 individual fields
6 individual fields
6 individual fields
6 individual fields
6 individual fields
6 individual fields

6 individual
composters
6 individual
composters

6 individual fields

1" Split samples on selected samples will be sent o the lab

e

| Application: |

Immediately
Immediately
Immediately
Immediately
Immediately
Immediately
Immediately
Immediately
Immediately
Immediately

Immediately

Immediately

Immediately

oratory eac

_Application | Samples

3 months 1 compositel
3months 1 composite’
3months 1 composite'
3months 1 composite'
3months 1 composite’
3months 1 composite’
3months 1 composite'
3months 1 composite'
3 months 1 composite’
3 months 5 per field
amme 1 composite
m—- 1 composite
+5 months 1 composite

6 individual fields Immediately _+ 5 months 1 composite

rise one composite sample. One composite soil sample will be collected .
n each sampling date. Soil samples will be

collected following recommendations made by the Texas Agricultural Extension Service

(Attachment B2-

eriod as an additional check on
llected from each field on each sampling date.

1). Ten to fifteen samples will represent a composite for soil samples.
Three subsamples from selected composite samples (split samples) will be sent to the
laboratory for analysis each sampling p

One composite forage sample will be co

method precision.

e

h sampln;g period.
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Attachment B2-1 Procedure for Taking Soil Samples

Procedure For Taking Soil Samples

es on which theu are made. Proper coliecion

Soil tests can oe only as accurale as the samot
(axeT SAmMpies may asiuaiy be

af sou samples s extremely unportant. Chemueai t2sts of poonu
misigading because they do not represent the area o be cropped.

Step 1.
id Al / ! ;
T qe:opr V4 a2 * Eroded Slope Take one compasie sod sampie from each uniform area
of 10 to 40 ezes 1t a fieldl In areas such as East Texas. one
sampie should represent ordy 10 1o 20 acres: whereas. in
- Land at areas where sais are more unil form. ong sample can represent
;Botzom of up to 40 acres.
Ak iSlope
= - The composue sample should be tcken from each area. This
Step 2. \/\/ =y can be done by taking small cores or sices from 10 to 15 different
! \/\1 \ places. Place these w a clean contatner tplastic bucket. paper sacX.
ALl H ete.d. mux thoroughly and take out appraxurniately I punt for the
' > - ‘\ compaste sampie.
13 - — .
i\ \
- — —_-d—-_‘ i — .
When taking sotl sampies. use a spade, sod

suger or sod samplng ube as tilustrated. Scrape
:he litrer from the surjace. Make the care or
bonng & inches deep tn the sod. (For permanent
sod, sampie o adepthof 30 4 inchest Tousea
spade. dig a V-shaped hole and take & 1 inch
slice aof sou from the smooth side af the hole.
Then take a 1 X 1 inch core from the center of the
shovel slice as itlustrated. Repeatin 10 &0 is
different places, put in a clean plaste bucket.
thoroughly mix and remove @ puit as @ composie
sample represenunyg the field or area.

Step 4. ~ Complete the information form on the gpposue side. Enclose the

completed wformatan form and payment inswde the package contamning

I samples. Make check payable 0 Soil Testing. DO NOT SEND CASH.

P
. Address the letter and package (o one of the followwng adrdresses:
S
o

Extension Soll. Water. and Forage Testing Laboratory Soll Testing Laboratery
Texas A&N Usnlversity - Soll & Crop Sclences Texas Agricultural Extension Service
College Station, Texas 77843-2474 Lubbock. Texas 79401-9746
Phone 409/845-4816 Phonec B806/746-6101
( Precautions

1. Avold sampling spots tn the fleld such as small guilles. sltght fleld depressions, lerrace waterways and

unusual spots.
2. When sampling fertiized flelds, avold sampling directy in fertilized band.

3. Do not use old vegetable cans, tobacco cans. match boxes. etc.. to submit samples.
4. Do not use heat to dry samples. :

5. Be sure to keep a record for yourself as ta the area represented by ¢
6. Be sure sample numbers on the boxes correspond with sample num

%

ach sample.
bers on the informaton sheet.

For Further Details Consuit Your County Extcnsion Agent
ed by the Texas Agricultural Extension Service sarve people of all ages regardless of

Educational programs conduct
cap or national origin.

socioeconarmic level, race, color, sex, religion, handi
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Attachment B2-2 Procedure for Taking Forage Samples
Available Services ' |

Analyses are conducted on all forages Including hay, pasture, cubes, sllage,
green chop, mixed feeds and concentrates. Allsamples are analyzed with
the understanding that the results are notin any way associated with feed |

control regulations.

Sample Collection i

Itis Important that the sample sent for analysis is representative of the forage
sampled, Mixseveral smallsamples of each cutting together and then send
one sample of the mixiure for analysis. ﬁ

Collect samples from the inside of bales, large hay packages and sllo

contalners. The Penn State orsimllar type forage sampler s best for collecting i
samples. If not available, carefully collect leaf samples by hand. Cut hay or
other hay forage into stemiengths of 3inches oriess, carefully preventing leaf

loss. - h

Approximately 1 quart (packed) lsthe amount of samplerequired. Mailin any
sturdy container or bag.

Seal sllage samples In an airtight Zip-loc plastic bag and place in a malling
container.

Complete the information form on the opposite side, Enclosethe completed
Information form and payment inside the package containing samples. |
Make check payable to Soli Testing. DO NOTSEND CASH. Address the letter
and package to the following address:

Extenslon Soll, Water and Forage Testing Laboratory I
Texas A&M Unlversity
Soll and Crop Sclences
College Statlon, Texas 77843-2474
(409) 845-4816

Please send sample, information form and payment ALL TOGETHERI JI

Egucational progroms conducted Dy Ite Texas Agriculfural Extension Service sefve people of ol agesregardiass of socioeconarmiclevel,
race, color, sex. reigion, handicop or naffonal origin.

Issueddinfurtherance of Cooperalive Extenston Work In Agdeutiural and Home Ecanomics, Actsof Congressof May 8, 1914, ssamended,
and June X, 1914, In cocparation with the United States Department of Agricuiture. Zede L. Cerpenter, Director, Texas Agrdcuifurol
Extersion Service, The Taxas ARM Univarsity Sysfem.
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Composite forage samples will consist of twenty subsamples (approximately 50 grams
each, consisting of live leaf parts) collected from represéntative areas throughout the field.
Soil bulk density will be taken using the core method (Blake and Hartge 1986). Five
samples per field per sampling date will be taken with a coring device of known diameter
from 0-6 cm below the soil surface. Samples will be placed in metal soil cans or clean
heavy-duty paper bags (previously weighed or weighed empty following drying) and oven
+ dried at 105° C for 24 hours. Dried soils will ther be weighed using a digital scale
(accuracy + 0.01 g). Drying of soils and weighing will be conducted at the Texas A&M
University, Department of Rangeland Ecology and Management Soils Laboratory. Bulk
density in grams per cubic cm will be calculated as oven-dry weight of soil (in grams)
divided by the known volume of the soil core (i cm®).

Manual rain gauges will be set up at each site and daily rainfall recorded. In the event of
unusual rainfall events, additional sampling may be initiated to determine effects of large
rainfall events.

All samples for lab analysis will be placed in plastic or papar bags and shipped in boxes
accompanied by lab forms. No preservation or holding time restricitions apply to forage,
compost or soil samples. A log of all samples collected will be kept by the field technician.
All corrective action for field sampling is the responsibility of the Field Manager.
Corrective action will be documented in writing (see Attachment A10-1) and distributed
to all participants at the earliest opportunity. Any CARs will be discussed and reviewed at
quarterly meetings by all participants.
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Section B3: Sample Handling and Custody Requirements

Each sample will be labeled with the location, date, and replicate number at the time of
collection. A log of all samples collected will be kept by the field technician. The log will
contain the producers’ name, field location, type of sample, replicate number (if
applicable), date of sample, and comments or problems encountered. Log entries, sample
labels, and shipment forms will be double-checked for accuracy prior to shipment. All
samples for TAEX lab analysis will be placed in clean paper or plastic bags and shipped in
boxes accompanied by lab forms (see Attachments B3-1 and B3-2). The Extension lab
will be responsible for assuring the samples sent in match those listed on the
accompanying form, and the lab supervisor will contact the Project Manager in case of
any discrepancies. Samples sent to the Extension lab are logged in when received (see
Appendix C). A sample datasheet for bulk density determination is attached (Attachment
B3-3). A copy of this datasheet with sample information and soil can numbers will
accompany samples delivered to the TAMU lab.



Section B3
Revision No. 1

9/5/95

Page 29 of 40

Attachment B3-1 Soil Sample Information Form
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Attachment B3-2 Forage Sample Information Form
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Section B4: Analytical Methods Requirements

Soil, compost, and forage samples collected during this project will be analyzed by the
Texas Agricultural Extension Service Soil, Water and Forage Testing Laboratory in
College Station, Texas. There are no EPA-approved methods for these sample matrices.
Accepted procedures which will be used for analyses are listed in Table B4-1. Analysis
procedures used by the laboratory are outlined in the instruction manuals supplied by
Elmer-Perkin (ICP) and Braun and Luebe (TRAACS) insturment companies.

_Table B4-1  Analytical Methods

[Parameter | ., 'Method 'Bstimated MDE! 00
SOILS
Nitrate-nitrogen Colorimeter, 410nm  TRAACS? “--
Phosphorus Icp** Perkin-Elmer R
pH Electometric ~ Qrion Digital 0.1
Potassium ICP Perkin-Elmer ---
Calcium ICP Perkin-Elmer 10 ug/L
Magnesium ICP Perkin-Elmer 30 ug/L
Sodium ICP Perkin-Elmer 29 ug/L
Sulfate ICp Perkin-Elmer ---
Conductivity Conductivity bridge ~ Horizon Ecology N/A
COMPOST
Nitrate-nitrogen Colorimeter, 410nm TRAACS -
Phosphorus ICP Perkin-Elmer s
FORAGE
Total nitrogen Cotorimeter, 410nm TRAACS -
Phosphorus ICP > Perkm-Elmer —

e e e P e e e —— _.---.H--.,_..._._.....p.r_-..]

s bt ot b LS L Lillag e

i MDL is the Method Detecuon Limit.? TRAACS autoanalyzer by Braun and Luebe.
* ICP is Inductively Coupled Plasma Spectroscopy.

AnaIysxs of P using ICP has comparable results to colorimeter analysis, as per Donaho
and Alto, 1992,
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The bulk density samples will be sent to the Texas A&M University, Department of
Rangeland Ecology and Management Soils Laboratory for drying and weighing (digital
scale with accuracy of + 0.01). "

The laboratory technicians and supervisor will review the analysis results for potential
problems or errors. In the event of problems or failure of the analytical system, the
Laboratory Supervisor or Manager will notify the Project Manager. The Laboratory ~
Supervisoror Manager and the Project Manager will thern determine if the sample integrity
is intact, if duplicate material is available for re-analysis, if resampling can and should be
performed, or if the data should be omiitted, This will be recorded on the CAR form
(Attachment A10-1). :
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Section B5: Quality Control Requirements

The Texas Agricultural Extension Service Soil, Water and Forage Testing Laboratory will
determine the precision and accuracy of their analyses. An in-house check for quality
control for soil analysis is run every 30 samples. This soil sample is processed the same as
all other samples. An additional in-house standard and blank are included at the beginning
and end of the run. For forage and water samples, NIST standards are used and run every
20 to 40 samples. For the ICP analyses, mixed calibration standards are used as well as an
instrument check. A spike sample is run on a periodic basis to check accuracy of the
analyses. Any out-of-range samples are diluted and redone. Cations and anions analyzed
are matched up for each sample, and if they don’t match up, the sample is redone. Quality
control specifications used are outlined in part in the standard operating procedures for
the lab (Appendix C) and in part in the manufacturers’ manuals provided with the
equipment (Perkin-Elmer (ICP], Braun and Luebe [TRAACS]). Quality assurance of field
sampling methods will be done by annual testing of sample collection and handling skills
through field audits and split sample analyses.

The use of approved/standard sampling and analytical methods will ensure the measured
data accurately represent the conditions at each site. The comparability of the data
produced is predetermined by the commitment of the TSSWCB staff and the contracted
laboratory staff to use only standard methods of analysis (no EPA-approved methods exist
for soil or forage analysis). Table A7-1 in Section A7 lists the required accuracy limits for
the parameters of interest. The completeness of the data will be affected by the reliability
of the equipment, frequency of field and laboratory errors or accidents, and unexpected
events. However, it will be the general goal that 90 percent data completion will be
required.

It will be the responsibility of the project managers to verify that the data are
representative. The data’s precision, accuracy, and comparability will be the responsibility
of each laboratory supervisor. The project managers will also have the responsiblity of
determining that the 90 percent completeness criteria is met, or will justify acceptance of a
lesser percentage. All incidents requiring corrective action will be documented through the
use of CARs (Attachment A10-1).
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Section B7: Instrument Calibration and Frequency

All instruments or devices used in obtaining enviromental measurement data will be

calibrated prior to use. Each instrument has a specialized procedure for calibration and a

specific type of standard used to verify calibration. The frequency of calibration

recommended by the equipment manufacturer as well as any instructions specified by

applicable analytical methods will be followed. All records of calibration will be kept by

the person performing the calibration and will be accessible for verification during either a
laboratory or field audit.

Laboratory equipment and devices needing calibration and recalibration are numerous and
varied. The Texas Agricultural Extension Service Soil, Water, and Forage Testing
Laboratory will perform a daily calibration of analytical equipment, with recalibration as
necessary. The Texas A&M University, Department of Rangeland Ecology and
Management Soils Laboratory will use the same scale, and will calibrate it prior to each
shipment of samples.
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Section B9: Data Acquisition Requirements (Non-Direct Measurements)
Information concerning nutrient recommendations versus crop yield goals will be obtained

from the Natural Resources Conservation Service Technical Guide (J. anuary 1990,
Appendix B). No other information, databases, or literature files will be required.
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Section C1: Assessments and Response Action

The committment to use accepted procedures and equipment when obtaining
environmental samples must involve periodic verification that equipment and methods are
utilized and employed correctly. This verification constitutes the annual field performance
audit. The field technician will be observed during acutal field operations to verify that
equipment and procedures are properly applied. This audit will be performed by a member
of the quality assurance inspection team at the Texas State Soil and Water Conservation
Board.

All laboratoy samples will have the precision and accuracy of data determined on the
particular day that the data were generated. Depending on the analysis, certain
methodologies require that water blanks, standards, and reagent blanks be analyzed to
verify that no instrument or chemical problem will affect data quality. These verifications
‘will be the responsibility of the Texas Agricultural Extension Service Soil, Water, and
Forage Testing Laboratory.

Field measurement equipment required for the project is minimal. Backup equipment and
spare parts will be readily and easily accessible as needed. Data collection and analytical
results will be reviewed at least semi-annually by the Project Manager and the technical
assistance cooperators to ensure that the data collection program is obtaining the desired
results. During these reviews, any necessary modification to the data collection efforts will
be implemented to improve the integrity, validity, and usefulness of the data.
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Section C2: Report to Management

The field measurement and sampling for the project will be done according to the
approved workplan. The Project Manager will be required to report on the proper
implementation of the procedures outlined in this QAPP and thereby the status of the data
quality. The QAO at the Texas State Soil and Water Conservation Board will be informed
of any quality assurance problems encountered and solutions adopted through the use of
CARs. This information will be provided by the Project Manager.

The annual quality assurance report to the EPA, submitted by the Project Manager, will be
the main QA report for this project. However, upon completion of the project, the final
report will contain a quality assurance section to address the accuracy, precision, and
completeness of the measurement data used in the project’s conclusions. It will also
discuss any problems encountered and solutions made. This final project QA report is
therefore the responsibility of the Project Manager with any assistance required from the
Laboratory Supervisor/Manager, the Field Manager, and laboratory and field technical
assistance personnel.
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Section D1: Review Validation and Verification Requirements

The Project Manager, Laboratory Supervisor/Manager, and technical assistance team will
be responsible for reviewing, validating, and verifying the measurement and sample data
and the routine assessment of measurement procedures for precision and accuracy.

Whenever the procedures and guidelines established in the QAPP fail to meet the specified
levels of data quality, corrective actions in the form of CARs will be required. Corrective
action may be initiated by the QAQ, Project Manager, Field Manager, or Laboratory
Supervisor/Manager if variances from proper protocol are discovered. The Project
Manager will ensure that required corrective actions are taken. Documentation of any
corrective action procedures will be provided by the Project Manager, along with the
resuits of the implemented changes through the use of CARs.
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Section D3: Quality Objectives Reconciliation

Data completeness in this project will be determined by comparing the number of sampling
dates and sites proposed with the number of samples actually taken. Accidents in handling,
shipping, and laboratory analysis may also reduce the completeness of the sampling
program. It is the goal of this project to achieve 90 percent completeness. However,
statistical analysis will be the final indicator of data validity.

Representativeness and comparability of data, while unique to each individual collection
site, is the responsibility of the Project Manager and the technical assistance team. By
following the guidelines described in this QAPP, and though careful sampling design, the
data collected in this project will be representative of the actual field conditions and will be
comparable to similar applications. Representativeness and comparability of laboratory
analyses is afforded though use of the Texas Agricultural Extension Service Soil, Water
and Forage Testing Laboratory, which is the major lab in the State for analysis of samples
for similar application; representativeness and comparability of all laboratory analyses

will be the responsibility of the Laboratory Supervisor/Manager.

The Project Manager will review the final data, with concurrence from the technical
assistance team, to ensure that all data meets the requirements as described in this QAPP.
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Composling Facility 317

Definition

A facility for the biological stabilization of waste organic
material.

Scope

This standard establishes the minimum acceptable
requirements for design, construction, and operation of
composting facilities. Waste organic material for
composting may include livestock and poultry manure,
dead animal carcasses, and food processing wastes
where food is processed as part of normal farming
operation. Municipal sludge, solid waste, and other
non-farm type wastes are not included in this standard.

Purpose

To treat waste organic material biclogically by produc-
" ing a humus-like material that can be recycled as a
soil amendment and fertilizer substitute or otherwise
utilized In compliance with alt laws, rules, and regula-
tions.

Conditions where practice applies

This practice applies where: (1) waste organic material
is generated by agricultura! production or processing;
{2) compaosling is needed to manage the waste organic
malerial properly; (3} an overall waste management
system has been planned that accounts for the end use
of the composted material.

Planning Considerations

Types. Three types of composting operations are
covered in this standard—aerated windrows, static
piles, and in-vessel. Aeraled windrows are more suited
to large volumes of organic material that are managed
by power equipment used to turn the composling
material periodically. Periodic turning re-aereates the
windrows, promoting the composting process.

Organic material in static piles is initially mixed to a

homogeneous condition and not turned again through-

oul the compaosting process. Static pile material must
have the proper moisture content and bulk density lo
facilitate air movement throughout the pile. Forced
air might be necessary to facilitate the composting
process.

In-vessel composting in a totally enclosed struclure is
carried out on a-blended organic material under
conditions where temperalure and air flow are strictly
controlled. In-vessel composting also includes
naturally aerated processes where organic materials
are layered in the vessel in a specified sequence,
Layered, in-vessel materials are usually turned once to
facililate the process. Vessel dimensions must be
consistent with equipment to be used for management
of compost.

Process. Composting is accomplished by mixing an
energy source (carbonaceous material) with a nutrient
source (nitrogenous material} in a prescribed manner
to meet aerobic microbial metabolic requirements. The
process is carried out under specific moisture and
temperature conditions for a specified period of time.
Correct proporlions of the various compost ingredients
are essential fo rinimize odars and to avoid aliracting
{lies, rodents, and other small animals.

Carbon Source. A dependable source of carbona-
ceous material must be available. The malerial shouid
have a high carbon content and high carben 1o nilrogen
ratio (C:N). Wood chips, sawdust, peanut huils, straw,
corn cobs, bark peat moss, and well bedded horse
manure are good sources of carbon,

Molsture Control. Large amounts of water evaporale
during the composting process because operaling
temperatures drive off waler. A source of water must
be available for composl pile moisture contro! from
start-up through completion.  Proper moisture facili-
tates the composting process and helps control odors.

Equipment Needs. Appropriate equipment mus!
be available for initial mixing, lurning, and hauling
composted materia! and carbonaceous material.
Appropriate jong stem thermometers should be
available for managing the composting material.

Bulking Materials. Bulking malerials may be added

-iG snhance air flow within the composting malerial.

Piles that are too compact will inhibit the composting
process. The carbonaceous material can be consid-
ered as a bulking agent. Where it is desirable to
salvage carbonaceous material, provisions {or remov-
ing the material, such as screening, must be made.

SCS, December 13972
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Management. Composting operations require close
management. Management capabilities of the operator
and availability of labor should be assessed as part of
the planning and implementing process.

Economics. Benefits associated with the ultimate use
of the composed material should be compared to the
capitol expenditureand operating casts of the com-
posting operations. [n addition to cdst return, benefits
can include environmental protection, improved han-
dling, disposal of dead poultry and other farm animal
carcass, odor control, and reduced need for storage

volume.
Design Criteria

Solls. Locate composting facilities on soils having
siow to moderate permeability to minimize seepage

of dissolved substances into the soil profile and move-
ment toward groundwater. Evaluate site paving needs
in terms of effects of equipment operation on
trafticability, soit compaction, and potential for contami-
nation from compost and petrol products.

Runotf. Divert surface runoff from outside drainage
areas around the compost facility. Collect runoff from
the compost facility and utilize or dispose of it properly.
Evaluate the eflects of changed infiltration conditions
on groundwater recharge, and evaluate changes in
volumes and rates of runoff caused by the location of
the operation. Properly manage movement of organic
material, soluble substances, and substances attached
to solids carried by runoff,

Carbon-NHrogen Ratio, Calculate the amounis of the
various ingredients to establish the desired carbon-
nitrogen ratio (C:N) of the mix to be composed. The
C:N should be between 25:1 and 40:1. Use the higher
range of C:N for organic materials that decompose at a
high rate (or are highly unstable) with associated high

odor production.

Where more than two ingredients are to be biended,
the two main ingredients are to be used in the analysis
for the desired C.N and mixed accordingly. Adding up
to 50 percent by weight of other ingredients to improve
workability and air movement is permissible as long as
the C:N of the added ingredient does not exceed the
target C:N of the compost.

5CS, Decembar 1990
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Odor. Select carbonaceous material that, when
blended with the nitrogenous material, will resuft in
the desired pH. The blended material shou!d have a
pH at or slightly below neutral for best odor control.
Where odors do not present a problem, pHof 8to 9 is
acceptable, but strong ammonia and amine related
odors will be present for up to the first 2 weeks.

| Locate composting operations where movement of

any odors loward neighbors will be minimized. Buffer
areas, vegetative screens, and natural landscape
features can help minimize the effects of odors.

Facllity Slze. Where dead poultry and other small
farm animals are composted, establish the size of the
composter units on the basis of locally determined
animal loss rates. Composting facilities for the
purpose of processing animal carcasses are to include
a primary composting unit into which alternate layers
of low moisture content manure (unusual poultry
manure}, carbon source material (straw is common),
and dead animal carcasses are placed. A secondary
composting unit is often necessary to complete the
composting process.

Molsture. The moaisture content of the blended
material at start-up of the composting process should
be approximately 60 percent (wet weight basis) and
maintained between 40 and 60 percent during the
composting process. The composting process may
become inhibited when moisture falls below approxi-
mately 40 percent. Water used for moisture control
must be free of deleterious substances.

Pile Configuration. Compost piles for windrowed
and static piles should be triangular to parabolic in
cross-sectional form with a base width to height ratio
of about 2 to 1. Increased surface area favorably
affects evaporation and natural aeration and increases
the area exposed 1o infiltration from precipitation in
uncovered stacks. Aligning piles north to south and
maintaining moderate side slopes maximizes solar
warming. Windrows should be aligned to avoid
accumulation of precipitation.

Composting Period. The time needed for completion
of the process varies with the material and must
continue until the material reaches a stability level at
which it can be safely stored without creating undesir-
able odors and poor handling features. Acceptable
stability occurs when microbial activity diminishes to a
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low level. Stability can be obtained in aboul 21-28
days but can require up to 60 days 1o produce the
desired quality. Visual inspection and temperature
measurements wilf provide needed evaluation of
compost status.

Storage. Provide properly designed storage facilities
sized for the appropriate storage period. Protect
composted material from the weather by roofs or other
suitable covers. Structures must meet the require-
ments of conservation practice standard, *Waste
Storags Structure,” Code 313.

Operation Criteria

Temperature. For b&st results, operating temperature
of the composting material should be 130 Fto 170 F
once the process has begun. It should reach operating
temperature within about 7 days and remain elevated
for up to 14 days to facilitate efficient composting. The
material should remain at or above 110 F for the
remainder of lhe designated compasting period.

. W temperature falls significantly during the composting
period and odors develop, or if material does not reach
operatingtemperature, investigate piles for moisture
content, porosity, and thoroughness of mixing. Com-
post managed at the required temperatures will favor
destruction of any pathogens and weed seeds,

Aeration. Heat generated by the process causes piles
to dehydrate. As the process proceeds, material
consolidates, and the volume of voids through which air
flows decreases. Materials selected for the composting
mix should provide for adequate air movement through-
out the composting process. Perlodically tuming the

pile and maintaining proper moisture levels for wind-
rows and static piles will normally provide adequate
aeration.

Nutrients. Keep compost well aerated to minimize
nitrogen loss by denitrification. Keep pH at neutral or
slightly lower to avoid nitrogen loss by ammonification.
High amounts of available carbon wil! aid nitrogen
immobilization. Phosphorus losses will be minimized
when the composling process is managed according to
the requirements of this standard. Include compost
nutrients in nutrient management plans and determine
the effects of use and management of nutrients on the
quality of surface water and groundwater as related to
human and tivestock consumption.

Testing Needs, Test compos! material for carbon,
nitrogen, moisture, and pH if compost fails to reach
desired temperature or if odor problems develop. The
finished compast material should be periodically tested
for constituents that could cause plant phylotoxicity as
the result of application to crops. Composted materials
that are prepared for the retail market will require
testing for labeling purposes.

Plans, Specifications, and Operation and
Maintenance.

Plans and specifications for erganic composting
facility shall be in keeping with this standard and
shall describe the requirements for applying the
practice to achieve its intended purpose. A written
operation and maintenance plan shall be developed
with {ull knowiedge and input of the owner-operator
and included with the documents provided to the
owner-operator.

SCS, December 1530
3
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SOIL CONSERVATION SERVICE

PRACTICE STANDARD
(Texas Addendum)

COMPOSTING FACILITY (DEAD POULTRY)

This addendum serves as an integral part to the companion Standard of
the National Handbook of Conservation Practices. The contents of this
addendum magnify national guidance and implement experience factors
important te the installation of this practice under the range of
conditions found within Texas. Criteria or guidance contained herein
addresses items to be conformed to in addition to satisfying the items
of the Standard in the National Handbook of Conservation Practices.

Condition Where. Practice Applies: This practice applies where dead
birds generated by normal morcality from poultry production facilities
poses an envirconmental threat to soil, water, and air resources. This
practice does not apply to catastrophic losses . associated with
atmospheric phenomena such as extremely high or low temperatures, high

winds, collapse of buildings, etc.

Federal, State, and Local TLawss Those designing dead poultry
composting will strictly adhere to all state and local laws, rules and
securing

The poultry producer will be responsible for

regulations.
install the required structures and for

any necessary permits to
properly managing the unit on a daily basis.

1 anning Consid .

Composting facilities should not be located on a flood plain
unless protecrad from inundation or damage from a 25-year

" storm event.

1.

ould be located as near to the source
The composting unit may be attached or
f a manure dry stack structure.

2., Composting facilities sh
of birds as practical.
integrated into the design ©

3. The composter will not be designed to process bird mortality
from other farms.

4. Practice Effects - Water Quantity and Water Quality

t on the land may improve soil tilth,

increase water holding capacity and infiltration, and reduce
erosion and peak discharge. Microbial action in the surface

layer in the soil may also be increased.

The application of compos

A. Water Quantity

ailable surface water may be reduced as

The quantity of av
d and soil infiltration is increased.

runoff is decrease
{1) scs-Texas, March 1991
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The quantity of ground water may increase with lncreased
infiltration and percolation.

B. Water Quality

Sediment and pollutants attached to sediment which may be
transported to surface waters may decrease through a
decrease in runoff and increase in soil infiltration.

The increased microbial action in the soil surface layers
may cause a reaction which assists in controlling
pesticides and other pollutants by keeping them in place in

the field.

riteria; Composting is enhancing the opportunity for natural
processes and organisms to break down dead poultry into a usable
material. Mixing of select materials in the right proportions will
speed the composting process without offensive odors. As part of the
two-stage composting process, the following materials and proportions

should be used:

Materjals* = By Volume = By Weight
Dead birds 1.0 1.0
Poultry manure 2.0 1.5
Straw or hay 1.0 6.1
0.2 0.3

Water
*See Figure 1 for layering details.
composting should be operated under roof

The area provided should be adequate

for both stages of composting as well as area for straw and manure
material used 1in the composting layers. The floor area not under the
compost bins may be left as soil if preferred. Provision for water

should also be made.

Composting Volume; :The total composting volume required for a farm

may be estimated by the following formula:

Both primary and secondary
cover and on a concrete floor.

Volume = B x M X W x VF
T
where:
Volume = Volume required for each stage (cu.ft.)
B = Number of birds in flock
M = Mortality rate (percent loss expressed as a decimal)
W = Average market weight of bird (pounds)
VE = Volume factor of 2.5 cu.ft./lb of dead birds
T = Flock life, or number of days for animal to reach market weight

This volume formula will be appropriate for broilers, turkeys, layers,
rnish hens, etc. Each stage of the two-stage composting process must

[ .
. «ve this volume.

SZS-Texas, May 1993 .(2)
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The total calculated composting volume is divided by the volume of the
individual composting bin to determine the number of bins required. A
bin is typically 5 feet high, 8 feet wide, and 5 feet deep. However,
the width should be 2-3 feet wider than the loading and mixing bucket.
The bin size for second stage composting should be the same as for the
first stage or have area available of equal total volume,. The
following table provides suggested design factors for various types of
birds to determine first stage volume requirements:

Table 1. Poultrv data and first stage composter design factors.
Average Market

Loss* Rate Flock Life Cycles Weight

Poultry Type (%) {wks) Per Year {lbs)
Broiler ' 4.5-5.5 6-"7 5.5-6 4,2
Roaster

Females 3 ‘ 6 4 4.0 -

Males 8 10 4 7.5
Laying Hens 14 : 60-65 0.9 4.5
Breeding Hens 10-12 60-65 0.9 7-8
Breeders—Males 20-25 40-45 1.1 10-12
Turkey-Females 5-6 13-14 3 14
Turkey-Lgt.Tom 9 16-16.5 3 24
Turkey

Feather '

Production 12 18-18.5 2.5 28-32

7 'ngs rate of mortality based on the entire flock life

wvading the Primary Composter: For the primary (first stage)

composting, the material is place in bins in layers according to the
following sequence (see Figure 1):

1. One foot of dry manure should be placed on the floor of the
bin. This manure is not a part of the recipe.

2. A 6-inch layer of loose straw is placed on top of the manure
to aid aeration under the carcasses,

3. A layer of carcasses is added. Place carcasses 6-inches or
more from edge of bin. A 12-inch layer of manure is placed on
top of carcasses.

4, Water is added according to the recipe. This completes the

first batch.

5. The second and each subsequent batch starts with a layer of
straw, then a layer of carcasses, then a layer of manure, witi
each added in accordance with recipe proportions. Finally,
the water is sprinkled over the top of each batch according to
the recipe proportion. Place boards across front of bin to

contain layer material.
(3) SCS-Texas, March 1991
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6. Partial layers for small flocks and/or young birds shall be
covered with manure that day with remaining portlon of layer
continued the next day.

Manure
Repeat .
Layer Dead Birds
Straw n de“ - mr g;)\? v w-j;a?!‘,‘\}
I - - “é~“ ?'~;.
I t. h\ .‘I\ qso- “Ia‘% hﬁ"‘ A‘%‘:‘ﬁ
Manure AT 'ﬂ;f.ﬁ"‘« ~ i‘-""".E"u._'vﬁ"' :“ 1A ‘G's‘
Repeat . x
‘Layer < Dead Birds
Straw
Manure
First .
Layer < Dead Birds
nly
Straw
Manure
Concrete
Figure 1.

SCS-Texas,

March

Carcasses
> Kept 6"
From Edge
0f Bins

1991

(4)

. Cross Sectional Drawing of Compost Bin.
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Operation of Compost System; The composting process uses a simple
mixture of dry poultry manure, poultry carcasses, wheat straw, and
water. (Other carbon sources such as peanut hulls, cotton seed hulls,
etc. may be used in place of straw.) The components of the mixture
must be added according to the proportions shown in Table 2 to ensure
proper growth of the bacteria and fungi needed for decomposition. It
must be loose enough to permit oxygen penetration, In general terms,
the C:N ratio of the original mix in the primary composter needs to be
10-15. This will provide a finished compost at 20 days with a C:N of

20-25.

Once the weight of a day’s poultry carcasses is determined, the other
elements can be weighed out according to Table 2. The elements should
be weighed in appropriate containers until volume proportions can be
determined and compared with the amounts contained in the bucket of
the front-end 1loader. Table 2 provides approximate proportions based

on volume.

Ingredients:
Ingredient Volumes Weights C:N Ratio
Poultry Carcasses 1.0 1.0 5
Manure 2.0 1.5 15
Wheat Straw 1.0 0.1 85
Water* 0.2 0.3 0

*More or less water may be added to ensure a mixture that is
moist but not saturated. Adding the right amount of water may
be critical to the success of the operation (about 1.0 gallon
per every 30-35 pounds of dead birds). A hose can be used to
deliver the correct amount of water based on time to deliver the
needed weight. The moisture content should be maintained at
about 20 percent (shculd not be dusty or stick to shovel).

Water shall be added daily with each new layer of dead birds.
This is a vitally important part of the process, since a mixture

that is too wet will not function properly.

Monitoring Temperatures;: A 36-inch probe-type thermometer with a
rigid protective covering for the probe should be used to monitor
temperature within the pile. It may be possible for the temperature
to rise above the normal range and create conditions suitable for
spontaneous combustion. This can be avoided if (1) temperatures are
monitored daily and any unusual extremes are detected early and (2)
the pile kept at normal depths that do not create conditions typically
found in manure stacks which spontaneously combust. If temperatures
exceed the 160° F., the material should be removed from the bin,

(5) SCS-Texas, March 1991
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spread on the ground in an area away from buildings, and saturateg
with water to prevent spontaneous combustion. If temperatures of 1307
F. are not achieved during the composting process, the resulting
compost shall be incorporated immediately after land application.

Loading the Secondarv Composter; Once the temperature peaks and begins

to drop in the top layer of the first stage composter, move the entire
contents of the bin to the second stage unit. Stage 2 of the composter
may be a series of bins equivalent in size and number to the first
stage bins. It may alsoc be a single large bin capable of handling all
of the material from the first stage bins. Unloading and loading
shall be done in a manner that assures maximum mixing of the composted

material.

Removing the material from the first stage composter achieves two
important results. It improves the homogeneity of the mass and
_provides aeration needed to reactivate the bacteria. If a front-end
loader is used to move the material, the bucket can be raised high
enough to allow the material to drop into the secondary unit and,
thus, provide the necessary aeration and mixing. The temperature in
the new cell will begin to rise as bacterial activity is renewed and
will peak in approximately 7-10 days. The temperature in Stage 2
should be monitored as in the primary stage.

Storing the Compost: Although the compost can be directly land applied
after second stage composting, it is recommended that the material be

stored under cover and be allowed to "rest" for at least 30 days. The
material in dry storage should not be piled higher than 7 feet to
reduce the potential for spontaneous combustion. In addition, it
should not come in contact with any manure stored in the same
facility. Storage will allow the compost to dry, allowing greater

ease in handling.

Land Apoplying the Compost: Land application of compost shall be at |
recommended agronomic rates in accordance with SCS Standard and

Specifications for Waste Utilization. The nutrient content of the
compost is approximated as follows: '

Total Nitrogen Organic Nitrogen NH,N B,Q5 K,Q
{(Pounds per ton of compost)= : =
40 30 10 20 25

In the absence of local laboratory analysis, the above nutrient
content may be used to determine the land application rates. The
nutrient requirements for any particular crop should be based on a

current soll test.

Since 70 percent of the total nitrogen in dead bird compost is in
yrganic form, the compost will act as a slow release fertilizer. (The

SC5-Texas, March 1991 (8)
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nitrogen in broiler litter is mostly mineralized N and will be
available more readily than the N in compost.) This characteristic of
compost allows better utilization of the nitrogen by the crop and also
reduces the potential for movement to ground and surface waters.
Utilization of the compost material for land or other application
should consider prevailing winds, neighboring dwellings, and visual

effects.

Since dead bird compost is relatively moist as compared to dry broiler
litter, care is needed in selecting land application equipment

suitable for both dry litter and compost. Application equipment must
be calibrated frequently to avoid over application.

Maintaining the Structures: The compost structure should be inspected
at least twice each year 'when the facility is empty. Replace
Patch concrete floors and

deteriorated wooden parts or hardware. :
curbs as necessary to assure water tightness. Roof structures should

be examined for structural integrity and repaired as needed.

The access road to the composting area should be maintained as an all-
weather road for use during adverse weather periods. Areas in the
composting structure for storage of straw and manure used in the
compost layering should be readily accessible from the access road

entrance.

(7) S5C5-Texas, March 1991
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SOIL CONSERVATION SERVICE

CONSTRUCTiON SPECIFICATIONS
(Texas)

COMPOSTING FACILITY (DEAD POULTRY)

SCQER

Work shall consist of constructing the dead bird composting
facility and includes site preparation, concrete, water line, and
building material to the location and elevations shown on the
drawings or as staked in the field.

BLI D _PRIVA ILITY

Utilities are defined to be overhead and underground power or
communication lines, and pipelines. All utilities discovered to
be in the work area are shown on the drawings or sketches.
However, the absence of indicators on the drawings or sketches

" does not assure th nonexistence of utilities in the work area.

The contractor is alerted to conduct his own search and discovery
for utilities in order to lessen or avoid potential damages.

SITE PREPARATION

The construction site shall be cleared of all trees, stumps,
roots, brush, boulders, sod and debris. All material not
suitable for subgrade shall be removed from foundation areas and

replaced with compacted earth fill.

The area shall be shaped, graded, and filled, if necessary, to
provide a slope away from the structure for drainage. Any fill
material used shall be free from all sod, roots, frozen soil,
stones over 6" in diameter, and other objectionable material.
Fill material shall be compacted with at least one pass of
construction equipment over the entire surface of each layer
placed. Layers should be less than 12" thick.

BUILDING MATERIALS

All concrete materials and construction procedures shall be in
accordance with reinforced concrete construction specifications.
Cement shall be air entrained (Type 1lA)., The minimum compressive
strength of the concrete shall be 3,000 psi at 28 days.

The concrete floor shall be reinforced with wire mesh and be at
least 5" thick. A 12" footer with reinforcement bars shall be
placed around the perimeter of the floor. Building access
locations for front-end loaders and other equipment shall provide
additional reinforcement as needed. Reinforcement steel shall be

5CS-Texas, March 1991
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of the designated size, shall be placed at locatlons shown on the
drawings, and shall be securely tied.

Water line shall be of acceptable plastlc or iron pipe. Water
hydrant access point(s) shall be at a convenient location,
supported by a post, and be provided with a gravel drain.

All lumber, posts, and timbers shall be pressure treated. Roof
truss design and support shall be in accordance with local
government codes and follow manufacturer’s standard dimensions.

VEGETATION

A protective
surfaces of fills, borrow areas, or
vegetated areas shall be fenced where necessary &to

vegetation.

CONSTRUCTION DETATLS

cover of vegetation shall be establlshed on all exposed
other disturbed areas. Newly
protect the

SCS~Texas, March 1991 {2)



Preliminary Compost Participants

Broilers
Tabor fine sandy loa_m

Hens
Dimebox clay

Turkeys
Edge fine sandy loam

Turkeys

ens
Benchley clay loam

Broilers
Carbengle loam and Frelsburg clay

Crocket fine sandy loam
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APPENDIX B

Natural Resources Conservation Service Nutrient Mangaement Practices



NUTRIENTMAVAGEMENT woa s SHEE T

FRODUCER: DATE: 04/85/95

CPERATION (BAOILER=7,ALL OTHERS=@)~-) 7
Liaurop RNGUNT IN POUNDS/YR
N P20s "KED
QUANTITY PRODUCED @ e ]
WUTRIENTS IN POND + 2 9 @
FLANT USAGE (POTENTIAL) 8 2 0
EXCESS NUTRIENTS (LB/AC) ERR ERR ERR
DEFICIT NEEDS (LB/AC) 9 9 e

N0 TRERTHENT CONSIDERED IN ONE STAGE (AEROBIC) LAGOON

DRY MANURE . 3
BASIS FOR NUTRIENT ARPLICATION: (Nei,P205=2)=) 1 =
RMOUNT IN POUNDS/YR  MAMURE/LITVER 3 —
N P05 K2e  TOVAL TONS

CUANTITY PRODUCED 26,9812 39,635 1,27 544
PLANT LSAGE (FOTENTIAL) 34, 842 8 1,5 44
EXCESS NUTRIENTS (L8/AC) 9 196 {ch 3
DEFICIT NEEDS (LB/AC) 57 9 9

#% Basad On
£PPLICATION RATE, TONS/RC (MINIMUM 2 TCNS)== 3 Nitragen

FMCUNT IN PCGUNDS

LIguto N poOs  Kze
FIELD ?  ACRES 8,00 @ 0 ]
FIELD @ ACRES 2,60 9 e 0
FIELD @ ACRES 2.00 2 0 0
FIELD 0 ACAES 2.00 : 0 e

TOTALS .20 2 0 ¢
SMOUNT IN POUNDS

BRY smE - cemfee 05 Ko
FIELD I ACRES 10.00 920 ) e
FIELD 2-3 ACRES 3%.00 10,512 0 2
FIELD 5  ACRES 6108 B,9% 0 e
FIELD ACRES 0 0 ?
FIELD & ACRES 45,00 14,504 ¢ 1,91
FIELD ACRES ? 0 8

TOTALS 15.00 34,842 e 1,31

FEMARKS:

MOTE: Phosphorus lavels should be sonitored regularly by soil $ast and
aanure application should be aade to fialds lass than VERY HIGH ((S99 #/Ac)
in PHOSPHATE ievels. If VERY HIGH, apply only yearly plant requiresanis for
P205 or sake application to a new field,



84/63/95
MENURE PROCUCTIGY DATA FOR CONFINED ANIMAL FEEDING GPERATIONS
TYPE OF ﬁNIMﬂL IDairy=d, Swine=l, Laying Mens=2, Beef Feedlot=3,
Sheep Feedlot=4, Horses=S, Turkeys=5, Broilers=?) = 7
Feeding Facilities For: Broilers
Buildings,

Concrete Pens  Open
b Alleys Loks  Total

Nusber of Animals e 750e0

Average Liveweight per Head, lbs/hd ) 2

Tetal Liveweight, ibs e 150900

Confinesent Peried, hours/hd/day 0.0 16,62 15,62
Rdjusted Tatal Liveweight, lbs 9 103873 103875
Het Manure Production, lbs/day e 12128  1ei8@
Ory Manure Preduction, ibs/day ? 2431 2431
fry Manure Producticn,” tons/year 0 ATt
Volatile Solids (VS) Production, lbs/day ] 1891 1891
Total Nitrogen Productien, 1bs/day ¢ 13% 139
Tatal Phosphorus (P20S), lbs/day e 84 84
Total Potassiva {(KeD), 1bs/day 3 58 o
Sediur Production, Ibs/day e 2 2
COD Production, 1bs/day ] 3332 3532
BODS Production, lbs/day @ 623 623



84/03/93

LAND ARER FOR DISPOSAL OF MANURE OR EFFLUENT FROM TREATMENT LQGDDNS
BASED CN PLANT-AVAILABLE NITROGEN (PAN)

Buildings Opln ts '
Tatal Daily Mitrogen. Production s Q0 ore-) £33 oo la/day
Total Annual Nitrogen Production = 2 more-) 50885 © 1bsdyr
Percent Nitrogan Losy fron sanure starage : :
or treatwent systeas =) 20 aorg) 20 pareent
Fnaual Nitrogen Loss fron aanury storage .
ar treabwent systes = @ meres) IOMBL - - lbafyr
Total Annual Nitrogen Remaining . @ mores)  ABML O laypr
Availability of Nitragen in Manure or Effluent, :
A (Noraal range is 83-93% in lagoon effluent;
S@-82% in frash or pit-stored sanure; or 48-52X
in feed 1ot manure) w) 8 sore) I pircint
Annyal Plant-Available Nitrogen (PAN} Applied to
Soil B S0 wre) 32N lbs/yr
FeN Losses froa Sail Sueface Rpplication & =) 20 aore-) 20 percent
PAN Losses froa Soil Surface Application . 0 sors-) 6503 lbs/yr
FEN Entering Soil - N ] @ aore-)  2H0I2 1 Nyr '
Land Required for Various PAN Application Ratin
Assuaed PAN Application Buildings Open Lots - Total
Rate, 1bs/ac/yr Rores Rores Reres
199 = ° + %60 = 269
15¢ = ¢ Tt 1 = n
2% 2 ) + 13 = -1
320 = ) + 87 = a7
A% = 2 + 65 = b3

+ Nitrogan Loss fros Lagoon Surface--Norwal loss is 42-83X% for prisary
treatuent lagoons with 200 days or wors storage; 10-28% fros liquid
nanure satkling basing or storage pitsy and 48-50% frol open Feedlct
surface. - - S s
¥ Noraal range of nitrogen loss frea seil surfa:l 13 15-35% for - - -
surface application ary 3% for soil injection. Losses are highast
in wara weather and on high §H ssils.
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5 'MANURE APPLICATION

FRODUCER: PATE: 04/@5/93
FIELDS - ! ACRES  10.29 | FIELDS 2-3 ACRES 36,00
VEGETATION:Conzon bersudagrass’ ) "7 -VEsITATION: Coastal berwudagrass
LANDUSEsPastureland i LANDUSE: Pasture/Hayland .
N P03 Koo i ' B N 205 Ked
Plant use - lbs/acre 168,986 20,00  50.0@ | Plant use - lbs/acre 388,00 109,00  300.00
Less soil tast B.80 621,90 335,00 | Less seil test © 808 621,08 335,00
Net lbs/acre 92,00 8,90 8.00 | Net lbs/acre - 2%2.¢00 9.0 0.e9
TOTAL (lbs/acre x acre) 920 9 9 1 TOTAL {lbs/acre x acre) 18,512 ? 8
FIELDS 5 ACRES 61,00 | FIELDS ACRES
I
VEGETATION:Alicia bersudagrass i VEGETATION:
LANDUSE sPastureland | LANDUSE:
N pz0s Heg | N paos K23
Plant use ~ lbs/acre 15¢,08 30,00 120,80 | Plant use - lbs/acre
Lass seil fest 4,08 £72.00 442,00 | Less soil best
Nat lbs/acre 146,20 9.00 0.00 | Neb lbs/acre 8.60 8.00 2.00
TOTAL (lbs/acre x acrs) 8,98 2 @ | TOTAL (lbs/acre % acre) e ? 2
FIELDS 4 RCRES 49,00 | FIELDS ACAES
. i 7
VESETATICN:Comaon bermudagrass | YEGETATION:
LANDUSE s PASTURE/HAYLAND | LANDUSE:
N P20s Hea | _ N F205 K29
Plant use - lbs/acre 209,60  £0.90 200.90 | Plant us2 - _lbs!acré—’ .
Less soil test 4,00 285,00 161,00 | Less soil tas — -
Net lbs/acra 296,00 9,00 39,00 | Net lbs/acre e.9¢  0.00 9.¢9
TOTAL (lhs/acre x acre) 14,508 @ 1,911 .1 TOTAL (lbs/acre x acre 0 ' 0
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Mutrient Recommendation_verses Crop_Yield Goals 1/
Op_ o _______Yield Goal/Acre ____N_______P2803 ______KEQ
‘erennial grass 2 Tons : 100 30 100
(Improved 4 Taons 200 50 130
hermudagrass, & Tons 300 100 - 300
Switchgrass) 8 Tons 400 110 350
(Hay) 10 Tens 500 120 " 400
12 Tons 600 130 400
'erennial grass 2 AUM =10) 10 30
( Tiep . Bermuda & AUM 100 20 &0
Switchgrass) & AUM 1350 30 100
{Grazing) g8 AuM 200 40 . 130
10 AUM 2350 =16 160
2 AUM 320 506 200
! nnial grass 2 Tons 100 29 60
(vommon bermuda 4 Tons 200 40 120
Imp. bluestem 6 Tons 300 - &40 200
lLovegrass 3 Tons 4Q0 70 250
Nal:iagrass 10 Tons 500 g0 350
Mleingrass 12 Tons 600 100 " 400
Bnffelgrass)
(Hay) :
‘erennial grass 2 AuUM 50 io 30
(CCommors bermuda 4 AUM 100 20 60
imp. bluestem & AUM 150 30 100
lLovegrass B AUM 200 40 130
Bahiagrass 10 AUM 250 50 160
Klelngrass 12 AUM 380 50 200
"Huffelgrass}
(Grazing)
‘eanuts 1000 lbs/ac 0] 20 40
1300 1bs/ac 0 20 &0
2000 lbs/ac 0 30 BO
23500 lbs/ac o 40 100
3000 lbs/ac o 50 120
4000 lbs/ac 0 60 1460

Amounts are average crop requirements. Fertilizer

‘ recommendations should be based on the above crop
requirements, minus soil nutrient levels identified
hv a soil test. Actual recommendations will be slightly

Lo significantly lower than the nutrient levels listed.
\
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Table 1 ,

Nutrient Recommendatign verses Crop Yield Goals 1/
vau_____________Y¥igld Goal/jAcre N P205______K20
ifalfa tons/ac 20 40 120
{drviand} 4 tons/ac 20 60 240
(irrigatecd) 6 tons/ac 20 F0 360
8 tons/ac 20 120 : 480
10 Lons/ac 20 150 4600
12 tons/ac . 20 180 720
ST 73 - 29 bu 75 - 100 &0 -BO
. 100 ~ 149 bu 110 - 1465 8o 130
1530 - 00 bu 180 - 240 80 140
gl banm i.0 bale 40 40 30
1.9 bales 50 &0 30
1 “.0 bales 80 a0 80
( 2.5 bales 100 80 80
‘ain Sorghum 1500 —- 2000 lbs 30 - 40 20 20
2000 — 4000 lbs nQ -~ B30 40 80
4000 — 6000 Ibs g0 - 120 6H0 100
6000 - B000 lbs 120 -~ 1&0 80 120
ent 20 - 30 bu H0 - 60 20 20
Grain 30 - 40 bu 60 - B0 40 - 30
and 40 - &0 bu g0 - 120 40 40
Grazing 40 - 80 bu 120 - 1&0 &0 60
BO - 100 bu 140 — 200 &HO &0
1eat 20 - 30 bu 30 - 40 20 20
Grain : 30 -~ 40 bu H0 - 6q 40 30
only 40 - 60 bu 60 - <20 40 40
60 - BO bu 90 - 120 &0 : &0
80 - 100 bu 120 - 150 &0 &0
arghum 1 cutting (2 Tons) 80 40 40
and 2 cutting (4 Tons) 160 &0 &0
ldan 3 cutting (5 Tons) 200 " 80 80

/' Nmgounts are average crop requirements. Fertilizer

( ecominendations should be based on the above crop
cequirements, minus soil nutrient levels identified

Iy a s0il test. Actual recommendations will be slightly
to significantly lower than the nutrient levels listed.
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Table 1 {(continued)

‘rop___._____Yield Goal/Acre_______N________P205______K&9Q
lice 80 bu/ac &0 40 G0 :

100 bu/ac 70 290 120

130 bu/ac F0 60 150

Jaybeans 30 bu/ac ‘ 0 20 40

40 bu/ac 0 30 &0

unf lower 1000 lbs/ac S0 20 30

3000 1lbs/ac 150 &0 110

N

'/  fwmounts are average crop requirements. Fertilizer
recommendations should be based on the above crop
requirements, minus soil nutrient levels identified

by a soil test. Actual recommendations will be slightly
to significantly lower than the nutrient levels listed.
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‘Texas Agricultural Extension Service Soil, Water and Forage Testing LaboratoryD



SCIL TESTING PROCEDURES
Marcn 1980

SOIL FERTILITY

Sail Testing Laboratory
Texas Agricultural Extension Service
Texas A&M University System

College Station, Texas
Lubbock, Texas
Seymour, Texas



---------------------------------------------------------------

---------------------------------------------------

Analytical Procedures

I.

I1.
[rr.
Iv.

VI.

VII.

VIIT.

IX.

Readily Oxidizable 3011 Organic Matter

A Rapid Colorimetric. . e e e ..
8. Walkley-8tack Titration , . . _ - e .
pH Measurement. ., , = c e e e

Water-Soluble Saits (Cdnductivity) . . .

Extraction of Phosphorus, Potassium,
Calcium, Magnesium and Sodium from
soil samples . . . - e e .. e e e ..

Phosphorus in S0i1 Extracts. . T

Potassium, Caleium, Magnesium and
Sodium in $oi] Extracts, . . . . . | - e

OTPA Extraction of Zinc, Iron,
Manganese and Copper from soil
samples., . . , . . . | . .

- Determination of Zinc, Iron, Man-

ganese and Copper in DTPA soi}

Extracts by AAS. . e e e e e e e ..

Extraction and Determination of

Soil Nitrates. . e e e e e w e .. - e e .

--------

--------
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VII.
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S0il Test Ratings - NH4Ac-H c1-
H4EDTA extraction. . , . . . . . .. S e e e e

Seil Test Ratings - DTPA extraction. . ., ., ., ... ... .

Correlation Data for S0il Phosphorus Test. . . . . .
Phosphorus Correlation Curve. L o o L Lo
Calibration of Conductivity Bridge. . . . e

Salinity Hazard Ratings. . . . . . . e e e e e e
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INTRODUCT IOy

plant nutrients in the sofi solution which are "availaple® to the plant.
The use of Soil test Tesults as a basis of an'advisony service to pro-

ducers for making decisions in fertilizer use is based gn research data
of crop responses tg fertilizep applications. The analytical procedures

cium content and clay mineralogy. The procedures for the micronutrients
zinc, iron, manganese and copper developed by Dr. W, L. Lindsay in Co]-
orado have been adopted 1in Texas.

The Philosophy of the so11 testing Program in Texas can be stated
briefly in the fbl]owing points:

Assay the idequacy of the supply of each plant nutrient in

the soil based on a careful and thorough saf1l testing program.

Suggest the use of plant nutrients based on two considerations:

a. Application gf plant nutrients only 1f the soil supply is
inadequate fqr desired crop yield and maintenance of sail
supplies. Plant nutrient use is not recommended for crops
on soils that are able to supply adequate amounts for the
desired crop yield, ]

b. The leye] of production desired or yield goal. Higher

research programs.
b. Thorough and careful collection of 501l samples tg repre-

sent the area being considered.
C. Accurate and réfroducible Taboratory measurements .

Or. C. D. Welch, Extension S0il Chemist
Dr. Carl Gray, Extension Soil Chemist

Dr. Dale Pennington, Area S0i1 Chemist
Or. Meiling Young, Assistant Soil Chemist



Preparation of Soil Samples

Receiving
1. Open soil samples and remove information sheets and payment,

2. Transfer sail into soil drying pan. Place information sheet and
payment under pan.

3. Place an identification number in pan and write this number on
information sheet.

4. Estimate texture and write on information sheet.

Drying and Grinding

1. Place pans in drying cabinet ovarnight at BOOC.

2. Grind and sieve through 10 mesh stainless stee] sCreen.

3. Place about 50 to 100 grams ground soil in soil sample storage
tray. Soil identification number is transferred with soil sample.



Analyticsy| Procedures

Readily Oxidizable Organic Matter
A. Rapid Colorimetric Procedure - routine détennina:ion
1. Reagents .

d. 1.0y Potassium dichromate: Dissolve 49 grams potas<iym
dichromate in distilled water and dilute to |} liter.

b. Concentrated su’furicAacid; '
2. - Procedure

a. Measure 3 ] g; Scoop of soil sample into 2 125 ml. Erijen-
meyer flask.

b. Add 10 mi. potassium dichromate‘solution into each sample
and into ap empty flask for a reagent blank.

C. Add 10 m), conc. sulfuric acid, Let stand 30 minutes.

d. Add 60 mi, water to flasks and filter intg filter tubes
through sharkskin Tilter paper.

€. Read g transmittance in d Spectrophotometer. lise a
reagent blank to set 100% T.
Phctotube - hiye sensitive
Wavelength - 620 nm
Cuvette - un dia (12.5 mm)

f. Read g 0.M. from graph prepared by analyzing samples of
knewn organic matter content as determined by the Halkley-

Black titration method.
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8. MWalkley-8lack Titration Method for petn.l/ of Readily Oxidizabie
Organic Matter in Soils, :

1. Reagents

a. Potassium dichromate, 1.0 N -
Dissolve 49,049 g. K2Cr207 in water and dilute to 11,

b. Ferrous ammonium sulfate. 0.5 N.
Dissolve 196.1 g, Fe(NH4)2(SO4)2 - 6Hp0 in 800 m. H,0
containing 20 mi. conc. H,SO4 and dil1, to 1 1.

€. Conc. H3P04 (85%).
d. NaF (solid).

€. Diphenylamine Indicator, :
Y Dissolve 0.5 9. diphenylamine in 20 ml. HZO and 100 ml.
conc, HZSO4. .

2. Procedure

a. Transfer 0.5 g. sqi] (weighed) into a 500 m7. Erlenmeyer
flask.

b. Add 10 mi. KZCr207 soln, from a buret.

C. "Add 20 ml. cone. H2504. Swirl and allow to stand 30 min.
d. Add 179 mi. H,0.

e. Add 10 ml. H3P04.

f. Add 30 drops diphenylamine indicator.

g. Titrate with Fe(NH4)2(SO4)2 from deep navy blue to green
endpoint.

h. Carry d reagent blank through the procedure.
Calculation of 2 Q.N. (wt/wt basis)

% 0.M. =10 (1 -ml. Fe sample) X 1.34
ml. Fe blank

Factor 1.34 = 1.0 X 12 X 1.72 x 100
4000 G.77 0.8

g

1.0 = N K,Cry0,
Eé%ﬁ'= meg. wt. C (4 valence)

1.72 = factor to convert % C to z 0.M.
0.77 = 77% recovery of (.M. from soil.
0.5 = wt. soil sample.

1/ M. . Jackson: $gil Chemical Analysis. 1958.



II. pH Measurement

A. pH Detenninatfon

1.

2.
3.

Measure 1g 9. ef ground sqi] with g Scoop into 50 ml, Maly-
ethylene beakers gr Paper cups.

Add 20 m1, distilled water to each sample,
Stir each Sample and let stand 3p minutes.
Standardize PH meter

a. Measure temperature of soil-water Suspensions and agd-
Just temperature compensation dia] on meter to this
temperature., -

0 and adjust meter to read 7.9.

C. Repeat step 4p using buffer of pPH 4.0, adjusting to
PH 4.0.

d. Repeat step 4p,

€. Read pH of PH 4.0 buffer, It should pe within .1 pH
unit of standard,

Stir each sample briefly, insert electrodes and read pH.
Allow sufficient time for reading to reach 3 stable valye,

Remove sample and rinse electrodas with dfstil]ed water.
Save sample for determination of soluble salts.

Order of PH measurement of samples.

d. Measure PH of check sample at start and after each run
of 30 samples, If pH readings of check sample vary by
more than % 0.2 py unit, Jocate the trouble before pro-
ceeding with further pH measurements. Recheck standard-
ization in buffers and inspect electrodes. See appendix

Sec. VIII.
b. Determine PH of samples in batches of 10.

C. At the end of each batch of 10 samples, recheck first
sample in batch, If reading is off more than 0.1 pH
unit from first reading, take a reading of the check
sample. [f check sample is off by more than 0.] pH
unit, reset meter with buffer solns. If buffer readings
dre correct, refer to appendix Sec. vII].

d.  [f meter has “0 be reset recheck all of sampies in the
hatch.

-7- ] : s



[it.

Water-Soluble Salts (Conductivity)

A.

Measure temperatyre oF soil- sample suspension and sar tempera-
ture dial on conductivity meter. -

Turn conductivity meter on and let warm up for several minutes.
(With electric éye indicator, wait unti] "aye" is bright and
clear),

Fill conductivity cell with supernatant soil solution (from pH
determination) or insert dip ce!l into supernatant solution,

Record'conductivity reading. - -

Rinse conductivity cel] between samples with distilled water.



IV. Extraction of Phosphorus, Potassium, Calcium, Magnesium and Souium
from Soil Samples

A. Reagents

1. Extracting Solution - 0.025M H4EDTA in 1.4M armonium acetaie
and 1.0M hydrochloric acid, pH 4.2 to 4.3,

a. Toall. volumetric flask (in the hood} add ahout 100 mi .
distilled water.

b. Add 7.3 g. ethylenediaminetetracetic acid,
C. Adc %0.5 mi. glacial acetic acid.- )
> d. Add 95.8 ml, cdnc. ammonium hydroxide.

€. Add 82.5 ml. conc. hydrochloric acid.

f. Make to 1 ]. volume with disti]led water and mix.

9. Adjust pH to 4.2 or 4.3 if necessary.

8. Procedure /
1. Transfer 3 1.7 CC scoop of dried, ground soil (apprux;’zfézgj’

to each container in 3 shaking tray

[A0
2. Dispensgfja—mTT of extracting solytion to each soil sample.
(Soil: sBlution ratio = 1:20 v/v)

3. Place trays on a mechanical shaker (horizonts! osciliation;
and shake 1 hour.

4. Filter into filter tube vials,



/l//C’M/W ‘

Phosphorus in Sgi} Extracts - Ascorbic acid reduction of Mo - blue color.
A. Reagents

1. Antimony potassium tartrate solution, Diséol?e 4.0 g anti-
Mmony potassium tartrate in 1000m1. distilled watet};’

e

s

2N\ Mixed Reagent ' o
rd

&R To a 1 liter flask, add about 400 mi. dis{illed water,

b. \Add 0.5 g. ammonium Molybdate (NH,) ,'/0 + 4H,0, and
\\hllow to dissolve, 4.§HOI 24 2

N /
€. AddM\5.5 ml. conc. HZSO4. /
d. Add 5. \TI. antimony potassigﬁ tartrate soln.
e. Make to I\Q; vol. with dis;ff]ed water,

3. Color Developingkaeagent. Dissolve 1.0 g. ascorbic acid in
1 1. of mixed reagant, 4

4. Phosphorus solutions for.‘standard curve.

2. Stock solution - }6 ppm P
/

Transfer 0.4390/§. dried monopotassium phosphate, KH2P04,
te a 1 1. volumetric flask and make to volume with s0i1

extracting solution.

b. Prepare a/sé;ies of standa €i>according to the following

table.
// ml. of\100 ppm P
ppm P added to 100\ml. vol. flask
1 =
2
3 3
4 4
5 5
7.5 7.5
/ 10.0 10.0

\
\.

Make to volume with soil extracting soln.

=10~



V. Phospharys in Soil Extracts {cont. }

B. Procedure

( .
1. Transfer 1.0 ml. soil extracting soln.. {or P-std.) to a
1"\ diameter test tube (min. of 30 mj. capacity).

ng reagent iAto the

2. Dispense 12 ml. of color develo
re well mixed.

sampl §\;o that the solutions

3. Allaow bl at least 30 minutes (not over

€ color to develg
3 hours), : '

4. Read color M a colorimeter.
Cuvette - % Tnch di neter
Red sensitive Photdtube with red filter
Wavelength - 880/Am, _

C. Preparation of St ndi}d Curve

1. Transfer T/ml. of P standard to test tubes and develop
color in same manner as\for soil extracts.

D. Ca]cu]at%on
Ppm P in s0i1 = ppm P in Extract (from graph) X 20

-11-



b.

Phosphorus in Soi}

MO - blue color g

Reagents S

1.

Molybdate reagent

a. D1sso!ve 15 gms. ammonium molybdate in about 1 1.
distiNed deionized water.

.¢'

~cone., hydrbchloric acid.,

C. Make to 2 1. wi h/wéter.

Stannous Chlaride stéck oln.

Extracts - Stannous Chloridg;ﬁéduction of

water.

2.
a. Dissolve 10 gms stannous chloride in 25 ml. conc.
hydroch]o;]c acid.
3. Stannous Ch]orlde working soln., (Prepare’fresh daily).
a. Add 1 m]. stannous chioride stock so]n to 270 mi.
Procedure
1. Transfer mi. soil extract to a colorimeter tube (%" 0D)
2. Add 4 ml. ;;?}b ate reagent Mix
3. Add 2 ml.
¢. After 5 m1

(Red sens1

e

S/

-12-



VI,

Determination of potassium, calcium, n nesium and sodium in
NH40AC-HC]—H4EDTA 5011 extracts. ﬂu;f' .

(These solutions for detn. of Na and K on IL flame photometer
with 1:200 dilutor and calcium and magnesium on single hean AAS).

A. Solutiong

1.

Stock solutions

a. Potassium - 1,000 ppm K
Transfayr 1.9069 g, dried KCltoal liter volumetric
flask and make to volume with sgii] extracting soln.

b.  Sodium - 5,000 ppm Na. : :
Transfer 12.7110 g. dried NaCl tg a i Hter volumetric
flask and make to volume with soi] extracting soln.

¢. Calcium - 2,000 ppm Ca.
Transfer 4,9956 g. dried CaC03 to a 1 liter volumetric
flask. Add a little sof] extracting solution to dis-
solve and then make to volume.

d. Magnesium - 500 ppm Mg.
Transfer 0.5000 9. Mg. (corrected for = Hg.) toa 1

liter volumetric flask, dissoive in a little conc. H (1

and make to valume with soi) extracting solution.

Working solutiong

8. Potassium - sodium. 100 ppm K - 500 ppm Na.

Transfer 100 mi}. of 1,000 ppm K stock seln. and 100 @],

of 5,000 ppm Na, stock soin. to a 1 liter volumetric
flask and make to volume with sofl extracting soin.

b. Calcium - 200 ppm Ca. :
Transfer 100 ml1. of 2,000 ppm Ca. stock soln. to a |
liter volumetric flask and make tg volume with soil

extracting soln,

C. Magnesium - 25 ppm Mg.

Transfer 50 mi. of 500 ppm Mg. stock soln. to a 1 liter

volumetric flask and make to volume with soil extract-
ing soln.

-13-



8.

Procedure

1.

Determine K and Na by flame photometer. (Set 100 ppm K to
read 500 and 500 Ppm Na to read 500 when using 1:200 dilu-
tor with flame photometer), .

Determine Ca

(Set 100 with 200

—

Reading X 4
Reading X 20
Reading X 40
Reading X 5

and Mg by atomic absorption spectrophotometer.

Ppm Ca and 25 ppm Mg).

LU I T T}

ppm K in Soil

ppm Na in Soi}
ppm Ca in Soil
ppm Mg in-Sail

-14-



VIIL.

DTPA.Extraction of Zinc, Iron, Manganese an. Copper from Soil Samples .

A.

Reagents

1.

DTPA Extraction Solution

da,

b.

Add, in order, the féiiowing items to g 5 gallon carboy.
1. About 15 liters deionized water .
2. 238.5 m]. Triethanolamine (Final conc. is 0.1 M).
3. 35.9 grams DTPA (0.005 M)
(Carboxymethy])imino bis~(ethylenenitroso)
tetra-acetic acid, (acid form)
4. 26.5 grams CaClz (0.01 M)
5. 90 m). conc. HCI, reagent grade. (.06 M)

Make to a volume of }§ liters with distilled water,

C. Adjust tg pH 7.3.

S ml. of cone. HCT will alter pPH of 18 1iter volume
of DTPA extraction solution about 0.1 unit).

Procedure

a.

Transfer 1 scoop (10 grams) 1g mesh soil (ground and
Passed through stainless stea] screen) to polythylene
containers,

Add 20 m. DTPA-TEA Extraction solution,

Shake 2 hours on horizontal rotary shaker at 150 to
170 ascillations per minyte,

Filter through S & s 597 filter paper into 30 ml,
filter tubes.

Determine concentrations of In, Fe, Mn and Cu in f41-
trates by AAS.



VIII. Determinati
Extracts by

I,

on of Zinc, Iron, Manganese and Copper in DTPA Sgi1
ST |

A.  Reagents

Stock Solutions

a.

Zinc - 500 ppm Zn

1. Transfer 0.500 zinc metal to a 1 liter volumetric
flask,

2. Add 5 to 10 ml. conc. HCl to dissolve.
3. Make to volume with dist{]7eq water.
Zinc - §p ppm

1. Transfer 10 ml. 500 ppm zinc soln to a2 100 mi.
volumetric flask and make to volume with 0TPA
sail extracting soln.

Iron - 1,000 ppm Fe

l. Transfer 1.000 9. 1ron metal to a liter volu-
metric flask,

2. Dissolve metal in 5 to 10 mi. conc. HC).

3. Make to vol. with distilled water.  Store under ;
layer of mineral oi7,

Iron - 100 ppm Fe

Transfer 10 ml. 1,000 ppm Fe soln, to a 100 m]. vol-
umetric flask and make to volume with DTPA s0i1 extract-
ing solution. Store under a layer of mineral oil,

Manganese - 1,000 ppm Mn,

Transfer 3.0769 g. dried MnS04-H20 to a 1 liter voi-
umetric flask and make to vol. with distilied water.
Store under a tayer of mineral oil,

Manganese - 100 ppm Mn.

Transfer 10 m]. 1,000 ppm Mn to a 100 mi. vol. flask
and make to vol with DTPA $oil extracting soin. Store

under a layer of minera] oil,



o

A. ' Reagents (cont.)'

2.

9. Copper - 509 ppm Cu

l.  Transfer 0.5000 g. Cu. metaj to a 1 liter voiy-
metric flask. :

2. Dissolve in 5 to 10 m. conc. HNO,
3. Make to vol. with distilled water,
4. Store in 3 glass container. |
h. Copper - 50 ppm Cu .
Transfer 1g ml. of 500 Ppm Cu. soln. to a 10¢ ml. vol..
flask and make to vol. with DTPA sail extracting sgln.

Store in a glass container. .

Working Standards - make all standards to 100 ml. vol. with
DTPA soi7 extracting soln,

a. Zing

1. 0.5 ppm zn
1 ml, 50 Pem Zn soln. in 100 mi. voi.

2. 1.0 ppm Zn
2 ml. S0 ppm Zn soln. in 100 mi. vol.

b. Iron

1. 5 ppm Fe
5 ml. 100 ppm Fe soln. in 100 mi. vol.

2. 10 ppm Fe
10 ml. 100 ppm Fe soln. in 100 mi. vol.

C. Manganese

I. 2.5 ppm Mn
5 ml. S0 ppm Mn saln. in 100 mil. vol.

2. 5.0 ppm Mn
10 m1. 50 ppm Mn. soln. in 100 mi. voi,

d. Copper

1. 0.5 ppm Cu
1 ml. 50 ppm Cu solin. in 100 ml. vol.

2. 1.0 ppm Cu
2 ml. 50 pom Cu4 soln. in 100 mi. vol.

-17-
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Procedure

1.
2.

DTPA s0il1 extracts are analyzed by AAS.

Set meter with the Tfollowing solutions.

Element
Zinc

Iron
Manganese
Copper

Calculation

ppm Zinc in soil

AAS Reading
50 100
C.5 ppm 1.0 ppm
5.0 ppm 10.0 ppm
2.5 ppm 5.0 ppm
0.5 ppm 1.0 ppm

]

AAS Reading X .02

ppm Iron in soil = AAS Reading X .2
ppm Manganese in soil = AAS Reading X .1
ppm Copper in soil = AAS Reading X .02

-18-



EA.

txTraction ana vetermination of Soil Nitrates, lzmuﬁll?ﬂkz

A. Reagents

1. Salieylic acid - Sulfuric acid soln,

o

5 grams salicylic acid (25 level teaspoons), add 100 ml. conc.

).
2. Sodium hydroxide - 3.5 M

wee

HZSO? and mix to dissoive. Use & stirring rod. (Make fresh
kKly ‘ '

Heigh out 140 grams NaOH in a Titer flask. Make to vol. with

‘distilled water, Mix to dissolve.

3. Stock solution of nitrate - 1,000 ppm N

Dissolve 6.0676 grams dried NaNO3 in a little distilled water

and then make tg 1 liter vol.

4. Working solution of nitrate - 100 ppm N
Oilute 10 mi. of 1,000 ppm N to 100 ml.

B. Procedure

1. Extraction of nitrates from soil samples.

rd

a. Measure gut 1} scoop (10 grams) soil and transfer to shaker

trays.

b. Add 1 scoop (0.2 ¢) Ca Clp {plus % tsp. charcoal if extracts

are colored).
C. Add 40 ml. distilled water
d. Shake 10 minutes

e. Filter into filter tray vials

2. Colorimetric determination of nitrate nitrogen in soil extracts

a. Transfer 0.5 ml. soi] extract (or N standard) to a 25 mi.

Erlenmeyer flask. Use 0.5 ml. Hp0 for the blank.

b. Add 1.5 ml. salicylic - sulfuric acid mixture, shake to mix

and let set 10 minutes

€. Make to 25 ml. volume (add 23 ml.) with 3.5 M NaOH

d. Let stand 20 minutes

€. Read % T in a colorimeter at 410 nm. using a 1" diameter

Cuvette

f. Determine conc. of N in soil from graph or chart

-19-



IX. Extraction and Determination of Soi} Nitrates (cont.}
C. Preparation of Standard Curve

Make up a series of standards as fo]]bws and develop the color

as above.
: ml. of 100 ppm N PPM N
ppm N working seln. in 100 ml. soin. . in soitl
0 0 0
2 2 8
4 4 16
6 6 24
8 8 32
10 10 40
12 12 48
14 14 56
16 16 64
> 18 - 18 72
20 20 80
22 22 a8
3 r -20- §



Appendix

[. Soil Test Ratings

Seil Extraction Method

NHgAc - HC1 + .p25M H4EDTA Extraction Soln.
1.7 cc Soil + 34 cc Ext. Sein. (1:20)
Shaking time - 1 hour

.Phosghorus . Calcium
ppm P in soil Rating pom Ca in soil Rating
> 0-5 VL 0-250 L
6~10 L 251-750 M
11-20 M - '751-2000 H
21-40 H 2 2000 VH
>40 VH
Potassium Magnesium
ppm K 1n soil Rating pem Mg in soil Rating
0-90 VL 0-50 L
91-130 L 51-150 I
131-175 M > 150 H
176-300 H .

2300 VH

-21-



IT. Soil Test Ratings

Soi1 Extraction Mathod
T ———=="3ctlon Method

0TpPA Extracting Soln.
10 9. soi] + 20

€C extn. solp, (1:2)
Shaking time - 2 hours

Zinc

) Hanganese
Ppm Zn in 50117 Rating ppm Mn fn 5071
0-0.2¢9
-30-0.49

Rating
L 0-0.9 L
M 1.0 and greater H
>.50 H
Iron _ Cogger
ppm Fe ip soil Rating PPm Cu in soi} Rating
0-2.5 L 0-0.2 L
2.6-4.5 M > 0.2 H
> 4‘5 - H



LI, Explanation of Ratings or Levels

Phosphorus (p)+

T

for Sgil Phosphorus

Expected grain
sorghum .yield as

% of maximum**
(High Piains Soil)

Expected response
to applied P

Yery Tow (VL) D5
.roz (L) 6-10
Medium (M) 11-20

-
High (N) ) 21-40
Yery :;m:_ﬁ<:y 4] and above

Below 55%

55-85

86-97

98-100

100

Yery deficient - large eco-
nomical response from P,

Deficient - moderate econo-

mical response,

Slightly deficient - small
occasional response. Add p

Tor maintenance, Response

may -not be ‘economical,

Non _deficient - no economical

response,

Non deficient ~ no response,

* :n_-z:po>namcq>. 1:20 soil;extract ratio

= __Yleldno p :
** % Yield max yield with p * 100

-23-



IV. Correlation Data - Phosbhorus Soil Test

~ yield
No. Crop-Location ppm p/ (Y9/Y max x 100)
1 Grain Sorghum~-High Plains 3.1 51.9
2 Grain Sorghum-High Plains 3.6 42.2
3 Grain Serghum-High Plains i 3.8 33.8
4 Grain Sorghum-High Plains 4.0 41.7
5 Grain Sorghum-High Plains 6.2 90.6
5 Grain Sorghum-High Plains ' 6.4 ' 85.8
7 Grain Sorghum-High Plains 6.7 1 65.2
8 Grain Sorghum-High Plains 6.8 75.9
9 Grain Sorghum-High Plains 7.0 - 716.8
10 Grain Sorghum-High Plains 7.1 79.7
11 Grain Sorghum-High Plains 8.1 87.5
12 Grain Sorghum-High Plains 8.5 , 71.0
13 Grain Sorghum-High Plains 10.0 97.4
14 Grain Sorghum-High Plains 13.9 83.7
15 Grain Sorghum-High Plains 14,0 99.9
16 Grain Sorghum-High Plains 14.0 92.3
17 Grain Sorghum-High Plains 15.0 79.5
18 Grain Sorghum-High Plains 15.1 99.0
19 Grain Sorghum~High Plains 16.6 103.6
20 Grain Sorghum-High Plains 20.4 97.7
21 Grain Sorghum-High Plains 24.9 95.5
22 Grain Sorghum-High Plains 26.7 92.9
23 Grain Sorghum-High Plains 43.5 95.2
24 Bahia-Troup lignite overburden | 2.5 11.0
25 Coastal Bermuda lignite averburden I 2.7 8.4
26 Klein grass-Troup Lignite overburden I 3.3 20.6
27 Coastal Bermuda lignite overburden I dem. 1.5 5.5
28 Love grass lignite overburden I 2.0 24.3
29 Soybeans-Beaumont-1978 11.90 96.5
30 Rice-Beaumant-1978 7.0 92.5
3] Grain Sorghum-Da}las-Plot 332 45.5 100.0
32 Grain Sorghum-Beeville check 6.5 64.0
i3 Grain Sorghum-Beeville (High P) 30.5 100.0
34 Grain Sorghum-Corpys Christi (Plot 101) 38.0 100.0
35.  Corn-Uvalde 62.5 100.0
36 Coastal Bermuda-Temple 7.0 67.0
37 Coastal Bermuda-Atascosa (Beckham)} dem. 3.0 47.0
38 Coastal Bermuda-Atascosa $Sanders) dem. 5.0 78.0
39 Coastal Bermuda-Atascosa (Le Blanc) dem. 11.5 75.0
40 Grain Sorghum-Calhoun Co. (81inka) 67.0 100.0

1/ P extracted with NH,0Ac-Hcl~,025M4 EDTA, 1:20 Soil-Extract ratio
(v/v}, 1 hour.
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VI

Calibration of Conductivity Bridge (Beckman Sol-U-Bridge SD 1251)

The conductivity bridge used in this laboratory is a Beckman Sol-U-Bridge
SD1251. The outer scale reads directly in micro mhas per can. (up to 10,000)
If a cell constant of 1.00 is used then the auter scale must be multiplied

by 2 to obtain readings in micro mhos per cm.

Cell K = 1.0

Reading x 2= conductivity of solutjon 1n micro mhos/cm. = approximate
PPm Na C1 in soil (water: soi] = 2:1)

Reading = approximate ppm Na C1 in Solin,

Cell K = 2.0

Reading = Conductivity of solutian in micro mhos/cm. = approximate
ppm Na C1 in soil. (water:soi] = 2:1)

Reading x 0.5 = approximate ppm Na C1 in solution.

-26-
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Vill. nNotes on PH Metepr Operation and Maintenance

A, Operation and Maintenance

1.

Glass electrodes shoyld be rinsed with distilled water
and wiped with g soft paper towel after each measurement,
If scratches are noticed on glass bulb, replace with new
electrode,

Reference electrodes should have a relatively fast K C]
flow rate in soil Suspensions. Electrodes with glass
sleeves or large porous ceramic plugs are satisfactory,
Combination electrodes usually do not work satisfactorily
for more than a short period of time.

At the beginning of each day's work, check the refer-
€nce electrode for liquid contact between the K C1 inner
soln. and the external soln.

2. Glass sleeve electrode ~ Loosen the glass sleeve
slightly and replace. Do not twist or allow for-
eign particles to enter into the junction.

b. Ceramic or fiber plugs - Force air through the plug
tip with 3 squeese buib.

-28-



Trouble Shooting

1.

Instability of pH meter dial usually indicates excessive
static electricity. Ant{ static spray on meter housing,
bench top and lab coat can be tried. _ '

Creépihg or siuggish PH méter dial may indicate a dirty
glass ®lectrode.” Clean or replace: .

Erroneous readings of standard check sample while reading
correctly in buffers usually indicates a poor X C1 junc-
tiofi of the reféreénce electroda, '

If tﬁe_gk metér can not Be set at or below 4.2 with a pH
4.0 buffar, 1t may indicate a malfunction of the glass
electrdde and ft should be replaced. A possible problem
may be the electirometer tube.
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BLOCK DIGESTION OF PLANT SAMPLES _
FOR ANALYSES OF NITROGEN AND MINERAL ELEMENTS

CARL GRAY, EXTENSION SOIL CHEMIST
TEXAS AGRICULTURAL EXTENSION SERVICE
TEXAS A&M UNIVERSITY SYSTEM
COLLEGE STATION, TEXAS

INTRODUCTIQN

Recent improvements in wet oxidation procedures using HZSOA and

H202 have made possible the rapid analysis of piant samples for nitrogen

and mineral elements. Early work of Cottona, Lindnerg, Lindner and_Hardy10

11
and Lowther with HZOZ-HZSO4

and Mg could be determined in the same digest without a catalyst.

digestion demonstrated that N, P, K, Ca

Bradstreet1 and Florence and Milner5 also used H202 oxidation without

a catalyst. Bouldz, Bradfordl, and 0'Neill and Webb12 studied the use

of selenium as a catalyst. Cresser and Parsrms'4 and Van Lierop17 studying
HCIO4 in plant digestion reported that itrcauses loss of nitrogen even
when used in small amounts. Van Lier0p17 reported, however, éhat HCIOA
and H202 do nof oxidize NHI in the presence of organic matter. Isaac

and Johnsons, SmithlA, Thomas, Sheard and Moyerls and Warner and Jones
compared the H2504-H202-Se system with conventional procedurés and

found it suitable for determination of N and several mineral elements
with a single digest. Parkinson and Allen13 developed a digestion
solution that uged HZOZ’ L12504 and Se in small Kjeldahl flasks and found
it suitable for the determination of N, P, K, Na, Ca, Mg, 2Zn, Fe, Mn and
Cu. Gallaher et a16 and Tucker16 designed digestion blocks that used

one inch diameter digestion tubes that enabled large numbers of samples



to be processed at the same time.

~Se and HZSOA—NaZSO4 modified

Ha.ynes7 compared the H202 - LiZSO4
digestion solutions with the conventional HN03-HC104 wet digestion apd
a dry ashing procedure. Mean values fo; P, K, Ca and Mg by the four
methods were in good agreement with quite similar precision of the
data. Close agreement of N contents by the two modified procedures with
a conventional Kjeldahl procedure was also obtainéd. |

The digestion block described in this paper was patterned after
that of Tucker16 because it could accommodate a_large number of tubes
and be used on a hot plate that is commonly used in most laboratories.
The digestion procedure described here is an adaptation of the procedure
described by Parkinson and Allen so that it could be used in one inch
diameter tubes, A; advantage of this adaptation is.that no cooling

perlods are required between reagent additions and that a complete

digestion can be completed in 2 1/2 hours.



DIGESTION AND ANALYSIS OF PLANT SAMPLES

I. Block Digestion Procedure

A,

Equipment

1. Hot plate :
220 Volt, 2800 Watts, 11" X 19", with top cover removed.
2, Digestion block '
An aluminum metal block, 2" X 11" X 19" gits on asbestos
strips in the same position over the heating elements
as was the original cover, Three rows of holes with 7
holes per row are arranged over each heating element.
Each hole is 1 1/16" in diameter to loosely hold digestion
tubes 25 mm in diameter. The final pattern is 12 holes
wide and 7 holes deep with 21 holes over each heating
element for a total of 84. A small hole is drilled to
hold a thermometer.

3. Digestion tubes
Heavy walled tubes such as Pyrex or Kimax 25 X 200 mm
culture tubes. Thin walled test tubes are unsatisfactory.
Tubes are to be calibrated and marked at a volume of 50 ml.

4. Syringe type dispensers
Glass barrel with teflom plunger and tip.
A. 10 ml (to deliver 7.0 ml aliquot)
B. 4 ml (to deliver 2.5 ml aliquot)

Reagents
1. Solution A
Place a 1 liter pyrex beaker in an lce bath in the hood

and add the following reagents in order:

1.50 g. Selemium Metal

8.00 g, LipS0,.H20

205 ml Conc.H250y

415 ml 30% H202 (Cautiously in increments.
Considerable heat and frothing is produced)

2., Solution B
Place a 1 liter pyrex beaker in the hood and add the
following reagents in order:
35 ml Conc. Hp504
2.5 ml 60% HCLO4 (optional)
415 m1 30% H202

Procedure for digestion of plant samples
1. Weigh 0.500 g dried, ground plant samples into 25 X 200

mm digestion tubes.,
2, Turn on hot plate to highest temperature. Place 260 C

thermometer in hole in black.



3. When block temperature reaches 190 to 200 C, place
sample tubes in the back 2 rows of the block.
(Highest tube no. ir last hole).

4. With the 10 ml syringe dispenser, add 7.0 ml éoln. A to
each tube on the back row. (Wear face shield).

5. Add another row of tubes (third row from the back).
6. Add 7.0 ml soln. A te tubes in second row from back.

7. Continue adding rows of tubes and digestion soln. A one
row at a time till the last tube on the front row has been

completed.

8. About 12 to 15 minutes after the beginning of digestion
frothing has ceased, solutions turn dark brown to
black, most of the water vapor has been driven off and

white fumes begin to form.

Carefully add 2.5 ml solution B down the sides of the
tubes (start at the back row and move forward).

9. After 10 to 20 minutes when white fumes again begin to
form, add a second 2.5 ml aliquot of solution B.

10. Continue heating at maximum setting for 2 1/2 hrs. from
the start of the digestion. Turn off heat and allow to

cool in the hood.

11. Removed cooled tubes (handle with rubber gloves) and
make to 50 ml. mark with distilled water. Shake or stir

well,

12, Use diluted digests directly for analyses.

II. Determination of N, P, X, Ca, Mg, Zn, Fe & Mn in digests.

A. Stock Solns.
1. Nitrogen (NH4+) - 5000 ppm N
Transfer 5.8962 g dried (NH4)3S50; to a 250 ml vol.
flask, add 2 drops comc H750, and make to vol. with

distilled water.

2. Phosphorus - 500 ppm P
Transfer 2.1950 g dried KH2P04 to al L vol. flask

[



and make to vol. with distilled water.

Potassium = 5000 ppm K
Transfer 9.5342 g KCl to a 1 L. wol. flask and make to

vol., with distilled. 7 :

Calcium - 6250 ppm Ca

Transfer 1.5625 g CaCOg to a 100 ml vol. flask. Add conc.
HCl dropwise till CaC04 1s dissolved. Make to vol. with
distilled water. '

Magnesium - 2500 ppm Mg ~
Place 0.2500 g magnesium metal in a 100 ml vol. flask.
Add conc. HCl dropwise till all the metal is dissolved.
Make to vol. with distilled water.

Zinc - 1000 ppm Zn

Place 1.0000 g zinc metal in a2 1 L. vol. flask. Add a
few ml conc. HCl till metal is dissolved. Make to vol.
with distilled water.

Iron - 1000 ppm Fe

Place 1.0204 g iron metal (98% purity) in a I L. vol.
flask and dissolve in a few ml. of conc. HCl. Make to
vol. with distilled water. Store under a layer of mineral
oll.

Manganese ~ 1000 ppm Mn

Transfer 3.0764 g dried MnS0O,.Hp0 to a 1 L. vol. flask.
Add 1 wl cone. Hy80; and make to vol. with distilled
water. Store under a layer of mineral oil.

Copper - 1000 ppm Cu _

Place 1.0000 g copper metal in a 1 L. vol. flask and
dissolve in a few ml of conc. HNO3 to make vol. with
distilled water. Store in a glass container.

Working solutions

Stock ml Stock soln. Final conc.
Element Soln. in 100 ml. vol. (ppm) of element
N 5000 ppm N —_—— 5000
P 500 ppm P —— 500
K 5000 ppm K —— 5000
Ca 6250 ppm Ca 10 625
Mg 2500 ppm Mg 10 250
Zn 1000 ppm Zn 2.5 25
Fe 100C ppm Fe 2,5 25
Mn 1000 ppm Mn 5.0 50
Cu 1000 ppm Cu 1.0 10

Store copper soln. in a glass container.



C. Standard solutions

Working soln. added

Final conc. of
element in digest

Element to 50 ml digestion tubes
N 2 ml 5000 ppm N
P 0.5 ml 500 ppm P

1'0 " n
1.5 1] "
2'0 n n
2'5 n .ll
3.o.m »
3.5 n "
4‘0 " "
5.0 T L1}
K 10 m1 5000 ppm K
Ca 2.0 ml 625 ppm Ca
Mg 2.0 ml 250 ppm Mg
Zn 1.0 m1 25 ppm Zn
2.0 " (1]
Fe 2.0 ol 25 ppm Fe
4,0 ml "
Mn 1.5 m1 50 ppm Mn
3.0 it "
Cu 1.0 1 10 ppm Cu

2. 0 " " " "

200 ppm N 1/

5 ppm P
10 ppm P
15 n
20 "
25 H
30 (1]
35 "
40 L
50 1"

1000 ppm K
25 ppm Ca
10 ppm Mg

0.5 ppm Zn
1.0 1" "

The standard solutions in digestion tubes are carried through

the digestion procedure with blanks in the same manner as the samples.,

New standards should be prepared weekly.

1/ DO WOT USE SOLN, B IN N STANDARDS.



8.
9.
10.
11.

12,

13.

14,

15.

16.
17.

18.
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TAEX FORAGE TESTING LABORATORY
SOIL AND CROP SCIENCES BLDG.
TEXAS A&M UNIVERSITY
COLLEGE STATION, TEXAS 77843

NIR ANALYSIS REPORT

LAB NUMBER 7647
SAMPLE TYPE Grass Hay and Fresh Forage
SAMPLE ID 1
DATE PROCESSED 07-14-1998 f jg
NAME GONZALES COUNTY SWCD
ADDRESS 920 ST JOSEPH STREET, RM 142
GONZALES, TX 78629
COUNTY GONZALES
-ANALYSIS-
AS RECEIVED DRY MATTER

BASIS BASIS
MOISTURE, % 5.7 0.0
DRY MATTER, % 94.3 100.0
CRUDE PROTEIN,% 10.0 10.6
HEAT DAM. PROTEIN,% 1.5 1.6
AVAILABLE PROTEIN, % 9.1 9.6
DIG. PROTEIN EST., % 6.2 6.5
ACID DET. FIBER,% 29.6 31.3
NEUT. DET. FIBER,% 61.6 65.2
TDN EST.,% 52.3 55.4
ENE EST.,THERMS/CWT 54.3 57.5
NE/LACT,MCAL/LB 0.66 0.70

MINERALS

PHOSPHORUS (P),% 0.09 0.10
CALCIUM (CA),$% 0.14 0.15
POTASSIUM (K),% 2.02 2.15

MAGNESIUM (MG),% 0.15 0.16



TAEX FORAGE TESTING LABORATORY
SOIL AND CROP SCIENCES BLDG.
TEXAS A&M UNIVERSITY
COLLEGE STATION, TEXAS 77843

NIR ANALYSIS REPORT

LAB NUMBER 7648
SAMPLE TYPE Grass Hay and Fresh Forage
SAMPLE 1D 2
DATE PROCESSED 07-14-1998 ﬁ 55
NAME GONZALES COUNTY SWCD
ADDRESS 920 ST JOSEPH STREET, RM 142
GONZALES, TX 78629
COUNTY GONZALES
~ANALYSIS-
AS RECEIVED DRY MATTER

BASIS BASIS
MOISTURE, % 2.0 0.0
DRY MATTER, % 98.0 100.0
CRUDE PROTEIN, % 16.7 17.0
HEAT DAM. PROTEIN, % 1.9 2.0
AVAILABLE PROTEIN, % 16.3 16.6
DIG. PROTEIN EST.,% 10.3 10.5
ACID DET. FIBER, % 27.0 27.6
NEUT. DET. FIBER, % 56.5 57.6
TDN EST., % 58.5 59.6
ENE EST.,THERMS/CWT 60.2 61.4
NE/LACT ,MCAL/LB 0.73 0.74

MINERALS

PHOSPHORUS (P),% 0.16 0.16
CALCIUM (CA),% 0.46 0.47
POTASSIUM (K),% 2.20 2.24

MAGNESTUM (MG),% 0.10 0.10
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TAEX FORAGE TESTING LABORATORY
SOIL AND CROP SCIENCES BLDG.
TEXAS A&M UNIVERSITY
COLLEGE STATION, TEXAS 77843

NIR ANALYSIS REPORT

LAB NUMBER 7655
SAMPLE TYPE Grass Hay and Fresh Forage
SAMPLE ID 9

I ) coport it

DATE PROCESSED 07-14-1998

NAME GONZALES COUNTY SWCD

ADDRESS 920 ST JOSEPH STREET, RM 142
GONZALES, TX 78629
COUNTY GONZALES
~ANALYSIS-
AS RECEIVED DRY MATTER

BASIS BASIS
MOISTURE, % 4.6 0.0
DRY MATTER, % 95.4 100.0
CRUDE PROTEIN, % 10.9 11.4
HEAT DAM. PROTEIN, % 2.2 2.3
AVAILABLE PROTEIN, % 9.2 9.6
DIG. PROTEIN EST.,% 6.0 6.3
ACID DET. FIBER,% 27.5 28.8
NEUT. DET. FIBER, % 66.1 69.3
TDN EST.,% 55.6 58.2
ENE EST.,THERMS/CWT 57.3 60.1
NE/LACT,MCAL/LB 0.69 0.73

MINERALS

PHOSPHORUS (P),% 0.08 0.08
CALCIUM (CA),% 0.12 0.13
POTASSIUM (K),% 1.50 1.57

MAGNESIUM (MG),$% 0.09 0.10



TAEX FORAGE TESTING LABORATORY
SOIL AND CROP SCIENCES BLDG.
TEXAS A&M UNIVERSITY
COLLEGE STATION, TEXAS 77843

NIR ANALYSIS REPORT

LAB NUMBER 7656
SAMPLE TYPE Grass Hay and Fresh Forage
SAMPLE ID

DATE PROCESSED 07-14-1998

NAME GONZALES COUNTY SWCD
ADDRESS 920 ST JOSEPH STREET, RM 142
GONZALES, TX 78629
COUNTY GONZALES
~ANALYSIS-
AS RECEIVED DRY MATTER

BASIS BASIS
MOISTURE, % 5.4 0.0
DRY MATTER, % 94.6 100.0
CRUDE PROTEIN, % 9.6 10.2
HEAT DAM. PROTEIN, % 2.4 2.5
AVAILABLE PROTEIN, % 7.4 7.8
DIG. PROTEIN EST.,% 4.9 5.1
ACID DET. FIBER, % 28.4 30.0
NEUT. DET. FIBER,$% 67.1 70.9
TDN EST.,% 53.9 56.9
ENE EST.,THERMS/CWT 55.7 58.9
NE/LACT ,MCAL/LB 0.67 0.71

MINERALS

PHOSPHORUS (P),% 0.04 0.04
CALCIUM (CA),% 0.36 0.38
POTASSIUM (K),% 1.16 1.23

MAGNESIUM (MG),% 0.16 0.16
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TAEX FORAGE TESTING LABORATORY
SOIL AND CRCOP SCIENCES BLDG.
TEXAS A&M UNIVERSITY
COLLEGE STATION, TEXAS 77843

NIR ANALYSIS REPORT

LAB NUMBER 7649
SAMPLE TYPE Grass Hay and Fresh Forage
SAMPLE 1D 3

DATE PROCESSED 07-14-1998

NAME GONZALES COUNTY SWCD
ADDRESS 920 ST JOSEPH STREET, RM 142
GONZALES, TX 78629
COUNTY GONZALES
~ANALYSIS-
AS RECEIVED DRY MATTER
BASIS BASIS

MOISTURE, % 2.3 0.0

DRY MATTER, % 97.7 100.0
~  CRUDE PROTEIN, % 8.4 8.6

HEAT DAM. PROTEIN,% 2.4 2.4

AVAILABLE PROTEIN, % 6.0 6.1

DIG. PROTEIN EST.,% 4.1 4.2

ACID DET. FIBER,% 30.9 31.6

NEUT. DET. FIBER,$% 63.5 64.9

TDN EST.,% 53.9 55.2

ENE EST.,THERMS/CWT 56.0 57.3

NE/LACT, MCAL/LB 0.68 0.69

MINERALS

PHOSPHORUS (P),% 0.03 0.03

CALCIUM (CA),3% 0.39 0.40

POTASSIUM (K),% 1.29 1.32

MAGNESIUM (MG),% 0.11 0.11



TAEX FORAGE TESTING LABORATORY
SOIL AND CROP SCIENCES BLDG.
TEXAS A&M UNIVERSITY
COLLEGE STATION, TEXAS 77843

NIR ANALYSIS REPORT

LAB NUMBER 7650
SAMPLE TYPE Grass Hay and Fresh Forage

L 13 : ot

DATE PROCESSED 07-14-1998

NAME GONZALES COUNTY SWCD
ADDRESS 920 ST JOSEPH STREET, RM 142
GONZALES, TX 78629
COUNTY GONZALES
-ANALYSIS-
AS RECEIVED DRY MATTER

BASIS BASIS
MOISTURE, % 3.0 0.0
DRY MATTER, $% 97.0 100.0
CRUDE PROTEIN, % 13.6 14.0
HEAT DAM. PROTEIN, % 1.9 1.9
AVAILABLE PROTEIN, % 12.7 13.1
DIG. PROTEIN EST.,% 8.2 8.5
ACID DET. FIBER,$% 31.6 32.6
NEUT. DET. FIBER, % 62.7 64.6
TDN EST.,% 52.4 54.0
ENE EST.,THERMS/CWT 54.6 56.2
NE/LACT,MCAL/LB 0.66 0.68

MINERALS

PHOSPHORUS (P),% 0.13 0.13
CALCIUM (CA),% 0.44 0.46
POTASSIUM (K),% 2.16 2.22

MAGNESIUM (MG),% 0.11 0.11
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TAEX FORAGE TESTING LABORATORY
SOIL AND CROP SCIENCES BLDG.
TEXAS A&M UNIVERSITY
COLLEGE STATION, TEXAS 77843

NIR ANALYSIS REPORT

LAB NUMBER 7651
SAMPLE TYPE Grass Hay and Fresh Forage
SAMPLE ID 5

DATE PROCESSED 07-14-1998

NAME GONZALES COUNTY SWCD
ADDRESS 920 ST JOSEPH STREET, RM 142
GONZALES, TX 78629
COUNTY GONZALES
-ANALYSIS~
AS RECEIVED DRY MATTER

BASIS BASIS
MOISTURE, % 2.8 0.0
DRY MATTER, % 97.2 100.0
CRUDE PROTEIN, % 4.6 4.7
HEAT DAM. PROTEIN, % 2.6 2.7
AVAILABLE PROTEIN, % 1.1 1.2
DIG. PROTEIN EST.,% 1.2 1.2
ACID DET. FIBER,% 29.1 29.9
NEUT. DET. FIBER,% 68.8 70.7
TDN EST.,% 55.5 57.0
ENE EST.,THERMS/CWT 57.4 59.0
NE/LACT,MCAL/LB 0.69 0.71

MINERALS

PHOSPHORUS (P),% 0.00 0.00
CALCIUM (CA),$% 0.26 0.26
POTASSIUM (K),% 0.64 0.66

MAGNESIUM (MG),$% 0.14 0.14



TAEX FORAGE TESTING LABORATORY
SOIL AND CROP SCIENCES BLDG.
TEXAS A&M UNIVERSITY
COLLEGE STATION, TEXAS 77843

NIR ANALYSIS REPORT

LAB NUMBER 7652
SAMPLE TYPE Grass Hay and Fresh Forage

SAMPLE ID 6 - ’ .

DATE PROCESSED 07-14-1998

NAME GONZALES COUNTY SWCD
ADDRESS 920 ST JOSEPH STREET, RM 142
GONZALES, TX 78629
COUNTY GONZALES
~-ANALYSIS-
AS RECEIVED DRY MATTER

BASIS BASIS
MOISTURE, % 3.3 0.0
DRY MATTER, % 96.7 100.0
CRUDE PROTEIN, % 9.1 9.5
HEAT DAM. PROTEIN,$% 2.0 2.1
AVAILABLE PROTEIN,$% 7.4 7.6
DIG. PROTEIN EST.,% ' 5.0 5.2
ACID DET. FIBER,$% 33.5 34.7
NEUT. DET. FIBER,$ 66.2 68.5
TDN EST.,% 50.0 51.7
ENE EST.,THERMS/CWT 52.3 54.1
NE/LACT,MCAL/LB 0.63 0.65

MINERALS

PHOSPHORUS (P),% 0.03 0.03
CALCIUM (CA),$% 0.31 0.32
POTASSIUM (K),% 1.83 1.89

MAGNESIUM (MG),% 0.12 0.12
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TAEX FORAGE TESTING LABORATORY
SOIL, AND CROP SCIENCES BLDG.
TEXAS A&M UNIVERSITY
COLLEGE STATION, TEXAS 77843

NIR ANALYSIS REPORT

LAB NUMBER 7653
SAMPLE TYPE Grass Hay and Fresh Forage
SAMPLE ID 7 % ; '?";Eéf‘é.
!ATE PROCESSED 07-14-1998
NAME GONZALES COUNTY SWCD
ADDRESS 920 ST JOSEPH STREET, RM 142
GONZALES, TX 78629
COUNTY GONZALES
-ANALYSIS-
AS RECEIVED DRY MATTER

BASIS BASIS
MOISTURE, % 3.9 0.0
DRY MATTER,% 96.1 106.0
CRUDE PROTEIN, % 13.0 13.5
HEAT DAM. PROTEIN, % 1.8 1.8
AVAILABLE PROTEIN, % 12.2 12.7
DIG. PROTEIN EST.,% 7.9 8.2
ACID DET. FIBER, % 31.4 32.6
NEUT. DET. FIBER, % 63.0 65.6
TDN EST.,% 51.8 54.0
ENE EST.,THERMS/CWT 54.0 56.2
NE/LACT,MCAL/LB 0.65 0.68

MINERALS

PHOSPHORUS (P),% 0.13 0.14
CALCIUM (CA),% 0.36 0.38
POTASSIUM (K),% 2.01 2.09

MAGNESIUM (MG),$% 0.11 0.12



TAEX FORAGE TESTING LABORATORY
SOIL AND CROP SCIENCES BLDG.
TEXAS A&M UNIVERSITY
COLLEGE STATION, TEXAS 77843

NIR ANALYSIS REPORT

LAB NUMEER 7654
SAMPLE TYPE Grass Hay and Fresh Forage

SAMPLE ID 8 é » -

DATE PROCESSED 07-14-1998

NAME GONZALES COUNTY SWCD
ADDRESS 920 ST JOSEPH STREET, RM 142
GONZALES, TX 78629
COUNTY GONZALES
-ANALYSIS-
AS RECEIVED DRY MATTER

BASIS BASIS
MOISTURE, % 7.8 0.0
DRY MATTER, % 92.2 100.0
CRUDE PROTEIN, % 15.7 17.1
HEAT DAM. PROTEIN, % 1.5 1.6
AVATLABLE PROTEIN,$% 15.7 17.1
DIG. PROTEIN EST.,$% 10.2 11.0
ACID DET. FIBER,$% 24.0 26.0
NEUT. DET. FIBER,$% 53,2 57.8
TDN EST.,% 56.5 61.3
ENE EST.,THERMS/CWT 58.0 62.9
NE/LACT, MCAL/LB 0.70 0.76

MINERALS

PHOSPHORUS (P),% 0.17 0.18
CALCIUM (CA),% 0.29 0.32
POTASSIUM (K),$ 2.39 2.60

MAGNESIUM (MG),% 0.17" 0.18





