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Attachment 23:

Photograph of quarry with manure stacks
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Attachment 24:

Complaint, People of the State of Illinois v. Donald Irlam
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IN THE CIRCUIT COURT FOR THE SEVENTH JUDICIAL CIRCUIT
MORGAN COUNTY, ILLINOIS

PEOPLE OF THE STATE OF ILLINOIS, ) F”-ED
E_Xefl—ec}l.':; Iosf‘(:hltallgtla)tleG o‘?l;il,li‘:(t)ti(s),r - ; AUG 07 2003
Plaintift ; Clok of G Cogh oo ¢, 1
)
vs. ; No. 09-CH- (& 7
DONALD IRLAM )
D_eﬁfenfla.nt. ;_

AGREED INJUNCTION ORDER

THIS CAUSE coming on to be heard upon the request of the Plaintiff, PEOPLE OF THE
| STATE OF ILLINOIS, and the Defendant, DONALD IRLAM, and the Court being fully advised
in the premises: |

IT IS THEREFORE ORDERED:

l. Immediately cease the discharge of wastewater, livestock waste, and manure from
the facility.

2. By August 10, 2009, the Defendant shall remove and clean-up all livestock waste
existing on the land and in surface water drainage in the subject ravine and creek flowing to the
neighbor’s pond. The Defendant shall flush the creek of all remaining waste, and collect said
flush water for disposal by proper land application.

3. By August 15, 2009, the Defendant shall pump waste from the storage pits below
the confinement buildings populated with swine so as io secure the availability of three months
storage capacity. By August 15,2009, the Defendant shall pump waste f@m the two buildings

that currently do not house swine so as to secure the availability of sufficient storage to avoid any
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possibility of waste discharge.

4. The Defendant shall not bring any additional swine onto the site until he receives
approval from the Court to do so.

5. By September 15, 2009, the Defendant shall propose to the Illinois EPA a plan to

investigate and remediate any damage to the pond.

6. By September 15, 2009, the Defendant shall submit a waste management plan to
the Illinois EPA for approval. /
' t
7 A status hearing is sei for 9 -2‘5 ' __, 2009, at Q @OOM
AGREED TO: _
PEOPLE OF THE STATE OF ILLINOIS,
DONALD IRLAM ~ LISA MADIGAN |
Attorney General State of Illinois
BY: b ot L Jon MATTHEW J. DUNN, Chief .
Environmental Enforcement Division,
Defendant

BY: T L—

THOMAS DAVIS
CHIEF
ENVI MENTAL BUREAU

— o ol

JUDGE

FILED
AUG 0 7 2009

THERESA L
Clerk of Circyit CouortNhﬁggém Co. 1t
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IN THE CIRCUIT COURT FOR THE SEVENTH JUDICIAL CIRCUIT
MORGAN COUNTY, ILLINOIS

PEOPLE OF THE STATE OF ILLINOIS, ) FILED
i COpyy worms
Plaintiff, ; Clerk o G Co n”ﬁ?%’én Co. IL
VvS. ; No. 09-CH- 4 7
DONALD IRLAM, ;
Defendant. 2

VERIFIED COMPLAINT FO.R INJUNCTIVE AND OTHER RELIEF
The PEOPLE OF THE STATE OF ILLINOIS, ex rel. Lisa Madigan, Attomey General of
~the State of Illinois, on her own motion and at the request of the ILLINOIS ENVIRONMENTAL
PROTECTION AGENCY, complains of the Defendant, DONALD IRLAM, as follows: _

COUNTI1
WATER POLLUTION VIOLATIONS

1. This count is brought on behalf of the People éf the State of Illinois, ex rel. .Liéa
Madigan, the Attorney General of the State of Illinois, on her own motion and at the request of.
the Iilinois Environmental Protection Agency ("Illinois EPA" or "Agency"), pursuant to Sections
42(d) and (e), and 43(a) of the Illinois Environmental P_rotect.ion Act ("the Act"), 415 ILCS
5/42(d) and (e), 43 (a).

2. The Illinois EPA is an agency of the State of Illinois created by the Illinois

General Assembly in Section 4 of the Act, 415 ILCS 5/4, and charged, inter alia, with the duty of

enforcing the Act.
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3. The Defendant Donald Irlarﬁ (“Irlam™) owns and operates a swine confinement
facility on Midway Road outside of Murrayville approximately one half mile east of his residence
at 2067.Midwest Road, Murrayville, Morgan County (the “facility””). There are four confinement
buildings at the site. Livestock waste is stored in underground pits beneath the confinement
buildings.

5. On July 31, 2009, the Illinois EPA iﬁvestigated a complaint of livestock waste
discharging into a neighbor’s pond directly downstream of the Defendant’s facility and killling
fish. At that time the storagé pits under all fo.ur clmﬁpement Bu'lldirigs Were cémpletely"'ﬁlll of
liquid and solid livestock waste. Irlam stated to Illinois EPA inspector Jim Miles that the 600
ﬁnishing swine in two of the confinement buildings would be marketed in the next four to six
weeks and that there were no swine in the otﬁer two buildings but those storage pits were full of
waste.

6. On and after July 31, 2009, the neiéﬁbor’s pond was contaminated with livestock
waste and there was livestock waste in the creek and land upstream of the pond. The pond’s.
contamination has precluded the use of the pond by the neighbor to water his cattle. The
discharge of contaminants, including settleable solids, floating debris, visible oil, grease, scum or
sludge solids, into the pond created a nuisance and rendered such water hmmﬁl or detrimental or
injurious to public health, safety or welfare,. to agricultural, recreational, or other legitimate uses,

'and to livestock, wild -animals, birds, fish, or other aquatic life. The source of the livestock waste
‘'was swine manure stockpiled and dumped in a ravine behind the nortﬁ building of the |

Defendant’s facility. The ravine is tributary to the creek that flows into the‘neighbor’s pond.
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7. On August 4, 2009, Irlam stated to thé Illinois EPA inspector that he hauled nine
loads of livestock waste from the storage pits to the ravine. The amount of livestock waste
deposited upon the land totaled approximately 27,000 gallons of waste. The facility consists of
7.1 acres of land, of which only 2 or 3 acres are suitable for the land application of livestock
waste. The Defendant has insufficient land in his ownership and control for the proper land
application of waste from his facility and is dependent upon his neighbors accepting waste for
their fields. Irlam stated to the inspector that, dué to wet conditions earlier in 2009, he was
uenied access'to'the neighbors’ fieids.

8. The Defendant does not h_ave a National Pollution Elimination System Discharge
(‘;NPDES”) permit from the [llinois EPA for his swine confinement facility.

9. Section 42(e) of the Act, 415 ILCS 5/42(e), 'provides as follows:

The State's Attorney of the county in which the violation occurred,
or the Attorney General, may, at the request of the Agency or on
his own motion, institute a civil action for an injunction to restrain
violations of this Act.

10. Section 43(a) of the Act, 415 ILCS 5/43(a), provides as follows:

In circumstances of substantial danger to the environment or to the
public health of persons or to the welfare of persons where such
danger is to the livelihood of such persons, the State's Attorney or
Attorney General, upon request of the Agency or on his own
motion, may institute a civil action for an immediate injunction to
halt any discharge or other activity causing or contributing to the
danger or to require such other action as may be necessary. The
court may issue an ex parte order and shall schedule a hearing on
the matter not later than 3 working days from the date of
injunction.
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The Plaintiff is hereby seeking immediate and/or preliminary injunctive relief

pursuant to statutory authorization and has standing to bring this action pursuant to Sections

42(e) and 43(a) of the Act, 415 ILCS 5/42(e), 43(a).

12.

Section 12 of the Act, 415 ILCS 5/12, provides, in pertinent part, as follows:

No person shall:

a.

13.

definition:

14.

definition:

Cause or threaten or allow the discharge of any contaminants into the
environment in any State so as to cause or tend to cause water pollution in
Illinois, either alone or in combination with matter from other sources, or so-as to
violate regulations or standards adopted by the Pollution Control Board under

~this Act;

* k k
Deposit any contaminants upon the land in such place and manner so as to
create a water pollution hazard,;

%* % %

Cause, threaten or allow the discharge of any contaminant into the waters of the .
State, as defined herein, including but not limited to, waters to any sewage works,
or into any well or from any point source within the State, without an NPDES
permit for point source discharges issued by the Agency under Section 39(b) of
this Act. . . . '

Section 3.165 of the Act, 415 ILCS 5/3.165, contains the following

“Contaminant” is any solid, liquid, or gaseous matter, any odor or any
form of energy, from whatever source.

Section 3.545 of the Act, 415 ILCS 5/3.545, contains the following

“Water Pollution” is such alteration of the physical, thermal, chemical,
biological, or radioactive properties of any waters of the State, or such
discharge of any contaminant into any waters of the State, as will or is

4.
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likely to create a nuisance or render such water harmful or detrimental or
injurious to public health, safety or welfare, or to domestic, commercial,
industrial, agricultural, recreational, or other legitimate uses, or to
livestock, wild animals, birds, fish, or other aquatic life.

Section 3.550 of the Act, 415 ILCS 5/3.550, contains the following

“Waters” means all accumulations of water, surface and underground, natural, and
artificial, public and private, or parts thereof, which are wholly or partially within,
flow through, or border upon this State.

Section 309 .102(a) of the Board's Water Pollution Regulations, 35 111. Adm.

Code 309.102(a), states, in pertinent part:

17.

Except as in compliance with the provisions of the Act, Board regulations, and the
CWA, and the provisions and conditions of the NPDES permit issued to the
discharger, the discharge of any contaminant or pollutant by any person into the
waters of the State from a point source or into a well shall be unlawful.

Section 302.203 of the Board's Water Pollution Regulations, 35 Ill. Adm. Code

302.203, prohibits offensive conditions in waters of the State:

18.

Waters of the State shall be free from sludge or bottom deposits, floating debris,
visible oil, odor, plant or algal, color or turbidity of other than natural.origin. . ..

Section 304.105 of the Board's Water Pollution Regulations, 35 Ill. Adm. Code

304.105, prohibits the violation of water quality standards:

In addition to the other requirements of this Part, no effluent shall, alone or in
combination with other sources, cause a violation of any applicable water quality
standard. When the Agency finds that a discharge which would comply with
effluent standards contained in this Part would cause or is causing a violation of
water quality standards, the Agency shall take appropriate action under Section 31
or Section 39 of the Act to require the discharge to meet whatever effluent limits
are necessary to ensure compliance with the water quality standards. When such a
violation is caused by the cumulative effect of more than one source, several
sources may be joined in an enforcement or variance proceeding, and measures for
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necessary effluent reductions will be determined on the basis of technical
feasibility, economic reasonableness and fairness to all dischargers.

19. Section 304.106 of the Board's Water Pollution Regulations, 35 Ill. Adm. Code

- 304.106, prohibits offensive discharges to waters of the State:
In addition to the other requirements of this Part, no effluent shall contain
settleable solids, floating debris, visible oil, grease, scum or sludge solids. Color,
odor and turbidity must be reduced to below obvious levels.

20. The Defendant has caused, allowed or threatened the discharge of contaminants to
waters of the State so as to cause or Fend _tq cause yyeter pollﬁtion. and offgnsive condi?ionst or to
violate the Board's regulations or standards thrdugh the discharge of livestock waste from his
facility to a neighbor’s pond.

21.  The Defendant has caused or allowed contaminants to be deposited upbn the land
in such pléce and manner as to create a water pollution hazard through its proximity to a creek
leading to the neighbor’s pond.

22.  The discharge of contaminants from the Defendant’s facility have caused,
threatened or allowed water pollution in that such discharges have and continue to likely
rendered the waters of the State harmful or detrimental or injurious to public health, safety or
welfare, or to agricultural, recreational, or other legitimate uses, or to livestock, wild animals,
birds, fish or other aquatic life and have likely creaied a nuisance.

23. By causing, allowing or threatening the discharge of contaminants to waters of the
State so as to cause or tend to cause water pollution and offensive conditions or to violate the

Board's regulations or standards, the Defendant has violated Section 12(a) of the Act, 415 ILCS |




R2012-023
S James Electronic Filing - Received, Clerk's Office, 10/16/2012

5/12(a), and Sections 302.203 and 304.106 of the Board's Water Pollution Regulations, 35 Ill.
Adm. Code 302.203 and 304.106.‘
24, By depositing contaminants upon the land in such a place and manner as to create
a water pollution hazard, the Defendant has violated Section 12(d) of the Act, 415 ILCS 5/12(d).
25. By causing or allowing the discharge of a contaminant into waters of the State
from a point source without-an NPDES permit, the Defendant has violated Section 12(f) of the
Act, 415 ILCS 5/12(f), and 35 Ill. Adm. Code 309.102(a).
™26 These vioiations, arid the discharges dnci'oth'_‘cr" aciivities causing or'contributiiig w-
the danger, will continue unabated unléss and until enjoined by this Court.

PRAYER FOR RELIEF

WHEREFORE, the Plaintiff, PEOPLE OF THE STATE OF ILLINOIS, respectfully

requests that this Court grant the following relief:

A. Find that the Defendant, DONALD IRLAM, has violated Sections 12(a), (d) and
(f) of the Act, 415 ILCS 5/12(a), (d) and (f), and the Board's Water Pollution Regulations, and
thereby created circumétances of substantial danger to the environment; |

B. Immediately enjoin the Defendant to halt the activity céusing or contributing to
the danger and to require such other action as may be necessary to abate the nuisance; |

c. Permahently enjoin the Defendant from further violations of the Act and
associated regulations pursuant to Section 42(¢e) of the Act, 415 ILCS 5/42(e);

D. Pursuant to Section 42(a) of the Act, 415 ILCS 5/42(a), impose upon the
Defendant a monetary penalty of not more than the statutory maximum; and

E. Grant such other and further relief as the Court deems appropriate.

-7-
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COUNT II
AGRICULTURE RELATED POLLUTION VIOLATIONS
1-16. Plaintiff realleges and incorporates by reference herein paragraphs 1 through 16 of

Count I as paragraphs 1 through 16 of this Count II.

17. Section 501.404(c) of the Board’s Agriculture Related Pollution Regulations, 35
[1l. Adm. Code 501.404(c), provides in pertinent part:

b) Temporary Manure Stacks

1) Temporary manure stacks shall be constructed or established and maintained
in‘a manner te preventrunofiandicachute fren snteringsurface o -
groundwaters. ‘

* ¥ %

c) Livestock Waste-Holding Facilities
*. * ok

3) The contents of livestock waste-handling facilities shall be kept at levels
such that there is adequate storage capacity so that an overflow does not
occur except in the case of precipitation in excess of a 25-year, 24-hour

storm.
4) Liquid Livestock Waste

A) - Existing livestock management facilities which handle the waste in
a liquid form shall have adequate storage capacity in a liquid
manure-holding tank, lagoon, holding pond, or any combination

‘thereof so as not to cause air or water pollution as defined in the
Act or applicable regulations. If inadequate storage time causes
or threatens to cause a violation of the Act or applicable
regulations, the Agency may require that additional storage time
be provided. In such cases, interim pollution prevention measures
may be required by the Agency.

19.  Section 580. 105(a) of the Board’s Agriculture Related Pollution Regulations, 35

[11. Adm. Code 580.105(a), provides as follows:

8-
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Method of Reporting a Release of Livestock Waste.

a. An owner or operator of a livestock waste handling facility shall report any
release of livestock waste from the livestock waste handling facility or
from the transport of livestock waste by means of transportation
equipment within 24 hours after the discovery of the release. Report of
releases to surface waters, including to sinkholes, drain inlets, broken
subsurface drains or other conduits to groundwater or surface waters,
shall be made upon discovery of the release, except when such
immediate notification will impede the owner’s or operator’s response to
correct the cause of the release or to contain the livestock waste, in
which case the report shall be made as soon as possible but no later than

- 24 hours after discovery.

o 20:" " Gn"August 4, 2009, upon the neighbor’s aiscovery of the i1sir K1iFin the poua; e’
Defendant reported the release of livestock wéste to the Illinois Emergency Management Agency.
This report was untimely because it was not made within 24 hours of the release.

21. By constructing or establishing temporary manure stagks in a manner that failed to
prevent runoff to surface waters, the Defendant has violafed Section 501.404(b) of the Board’s
Agriculture Related Pollution Regulations, 35 I1l. Adm. Code 501.404(b).

22. By failing to provide adequate waste ‘storage and maintain waste levels so as to
prevent a discharge, the Defendant has violated Section 501.404(c) of the Board’s Agriculture
Re.lated Pollution Regulations at 35 Ill. Adm. Code 501.404(c).

23. By failing to timely report the release of livestock waste, the Defendant has
violated Section 580.105(a) of the Board’s Agriculture Related Pollution Regulations, 35 Ill.
Adm. Code 580.105(a). |

PRAYER FOR RELIEF
WHEREFORE, the Plaintiff, PEOPLE OF THE STATE OF ILLINOIS, respectfully

requests that this Court grant the following relief:

-9-
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A. Find that the Defendant, DONALD IRLAM, has violated the Board’s Agriculture

Related Pollution Regulations and thereby created circumstances of substantial danger to the

environment;

B. Immediately enjoin the Defendant to halt the activity causing or contributing to
the danger and to require such other action as may be necessary to abate the nuisarce;

C. Permanently enjoin the Defendanf from further violations of the Act and
associated regulations pursuant to Section 42(e) of the Act, 415 ILCS 5/42(e);

| D.” - Pursmrtts Section 426G of ﬂivﬁ&t’,‘é‘?ﬁiiEC‘B'i’,’;iZ(a), Iispose upenthe

Defendant a monetary penalty of not more than the statutory maximum; and

E. Grant such other and further relief as the Court deems appropriate.

Respectfully submitted,

PEOPLE OF THE STATE OF ILLINOIS,
ex rel. LISA MADIGAN,

Attorney General of the

State of Illinois

MATTHEW J. DUNN, Chief
Environmental Enforcement/Asbestos
Litigation Division
BY:. =
THOMAS DAVIS, Chief
Environmental Bureau
Assistant Attorney General

OFCOUNSEL

JANE E. MCBRIDE

Senior Assistant Attorney General
500 South Second Street
Springfield, Illinois 62706
217/782-9031

Dated: ?/0_7 /@ 9

-10-
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VERIFICATION

Upon penalties as provided by law pursuant to § 1-109 of the Code of Civil Procedure, I
hereby certify that the factual statements set forth in this Complaint are true and correct, except

as to any matters therein stated to be on information and belief and as to such matters that I verily

v Dad Hes

DAVID GINDER

believe the same to be true.

-11-
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Attachment 25:

Complaint, People of the State of Illinois v. Inwood Dairy, LLC
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IN THE CIRCUIT COURT FOR THE TENTH JUDICIAL CIRCUIT

PEORIA COUNTY, ILLINOIS REG""ﬁlhe Ep
- 8B
PEOPLE OF THE STATE OF ILLINOIS AUG 4 ) SARg
001

Plaintiff,
V.

INWOOD DAIRY, LLC, an lllinois limited
liability corporation,

)
)
)
)
)
)
)
)
)
Defendant. )

AMENDED COMPLAINT FOR INJUNCTIVE AND OTHER RELIEF

The Plaintiff, PEOPLE OF THE STATE OF ILLINOIS, ex rel. JAMES E. RYAN, Attorney
General of the State of lliinois, on his own motion and at the request of the ILLINOIS
ENVIRONMENTAL PROTECTION AGENCY, complains of the Defendant, INWOOD DAIRY,
LLC, as follows: |

COUNT |
WATER POLLUTION VIOLATIONS

1. This Count is brought on behalf of the People of the State of Ilinois, ex rel.

James E. Ryan, Attorney General of the State of lllinois, on his own motion and at the request
of the lllinois Environmental Protection Agency ("lllincis EPA"), pursuant to Sections 42(d),
42(e) and 43(a) and (e) of the lilinois Environmental Protection Act ("Act"), 415 ILCS 5/42(d),
(e) and 43(a) (2000).

2, The lllinois EPA is an agency of the State of lllinois created by the General
Assembly in Section 4 of the Act, 415 ILCS 5/4(1996), and which is charged, inter alia, with the
duty of enforcing the Act.

3. Defendant Inwood Dairy, LLC ("Inwood") is a limited liability corporation,

registered and in good standing in the State of lllinois. At the time this action was initiated,
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David L. Inskeep ("Inskeep"), 201 W. Ash, EImwood, IL 61529 was the managing member of
the LLC. In approximately early May 2001, Albert Zeller ("Zeller"), 548 East High Point Road,
Peoria, lllinois 61614, became the managing member. The members of the LLC are Inskeep,
James R. DeBord, M.D., 420 N.E. Glen Oak Avenue, Peoria, IL 61603; Zeller; James S. Beard,
146 Prospect Hill, Nashville, TN 37205; Gerald L. Shaheen, 9708 Golden Oak Court, Peoria, IL
61615; George T. Shaheen, 86 Flood Circle, Atherton, CA 94027; Thomas G. Wessels, 639
Centerwood, Springfield, IL 62707. The registered agent is Husch Registered Agent, Inc., 401
Main Street, Suite 1400, Peoria, IL 61602.

4. Inwood Dairy is located just south of EImwood on the western edge of Peoria
County ("Inwood Dairy" or the "facility”). The facility supports a herd of 1,240 dairy cows, of
which approximately 1,040 head are milked through three shifts. Structures on the site include
a milking parlor, maturity barn, two freestall barns, several open dirt feedlots, commodity shed,
equipment building and livestock waste/wastewater treatment/holding facilities, including an 8
acre lagoon.

5. The facility was constructed in 1997 and 1998. Cows were first brought to the
facility on August 29, 1998.

6. Inwood Dairy is located in between two unnamed tributaries of the West Fork
Kickapoo Creek that are the receiving waters of discharge from the dairy facility itself. One
unnamed tributary flows around the east end of the lagoon and then north of the lagoon. A
drainage ditch flows from the west around the south end of the lagoon into this unnamed
tributary. The other unnamed tributary flow east toward the northwest end of the freestall barns
and then flows north toward the West Fork Kickapoo Creek.

7. On October 14, 1998, Inwood Dairy was notified in Violation Notice W-1998-
00204, that the facility was required to obtain a National Pollutant Discharge Elimination System
("NPDES") permit. On January 6, 2000, Inwood Dairy was again notified of the requirement

2
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that it obtain an NPDES permit in a Notice of Intent to Pursue Legal Action (NIPLA). The
NIPLA indicated that, because of the size and nature of the operation, and because releases
had occurred from the facility on more than one occasion, the lllinois EPA required Inwood
Dairy, LLC to obtain a NPDES permit. On April 13, 2000, the lllinois EPA received an NPDES
permit application from Inwood Dairy. Inwood Dairy's NPDES permit application number is
IL0074705. The application is under review, a permit has not yet been issued.

8. On February 14 and 15, 2001, the lilinois EPA inspected the Inwood Dairy
facility and observed no available freeboard in the lagoon. The 8-acre lagoon was estimated to
contain 40 million gallons of livestock waste. The contents came to the top of the berms. At
the time of the February 15, 2001 inspection, the contents of the lagoon were beginning to flow
on the top of the lagoon berms, but were not as yet flowing over the berms to the outside of the
lagoon. The facility’s workers were resorting to sandbagging the berm of the lagoon and to the
application of wastewater. Under these conditions, on February 16, 2001, there was an
imminent threat to the environment from releases of livestock waste from the Defendant’s 8-
acre lagoon and due to Defendant’s land application of livestock waste. On February 16, 2001,
Plaintiff filed a Verified Complaint for Preliminary injunction and Other Relief, seeking
preliminary injunctive relief pursuant to statutory authorization.

9. Section 42(e) of the Act, 415 ILCS 5/42(e) (2000), provides as follows:

e. The State's Attorney of the county in which the violation
occurred, or the Attorney General, may, at the request of
the Agency or on his own motion, institute a civil action for
an injunction to restrain violations of this Act.

10. Section 43(a) of the Act, 415 ILCS 5/43(a) (2000), provides as follows:

a. In circumstances of substantial danger to the environment
or to the public heaith of persons or to the welfare of
persons where such danger is to the livelihood of such
persons, the State's Attorney or Attorney General, upon
request of the Agency or on his own motion, may institute

a civil action for an immediate injunction to halt any

3
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discharge or other activity causing or contributing to the
danger or to require such other action as may be
necessary. The court may issue an ex parte order and
shall schedule a hearing on the matter not later than 3
working days from the date of injunction.

11. An Immediate Injunction was issued on February 18, 2001. The Defendant was
prohibited by the Immediate Injunction Order from releasing any wastewater from the Inwood
Dairy facility. |

12. On February 16 and 17, 2001, the Defendant pumped an estimated one to two-
million gallons of livestock waste from the lagoon to the ravine/waterway in violation of the
Immediate Injunction Order. This pumping was started at approximately 4 p.m. on February 16,
2001, and continued through the night until approximately 3:30 P.M. on February 17, 2001.

13. On February 21, 2001, this Court entered a Preliminary Injunction Order against
the Defendant, imposing additional requirements and specific compliance deadlines. The
Defendant was required by the Preliminary Injunction Order to immediately and permanently
cease all discharge or other activity causing or contributing to the discharge of livestock waste,
livestock wastewater and other contaminants from all structure, properties, operations and land
application activities of the facility. Pursuant to Paragraph 2 of the Preliminary Injunction
Order, Inwood Dairy was required to remove all wastewater released from the facility’s lagoon
into the ravine/waterway located approximately 3/4 mile southwest of the facility’s lagoon and
directly connected to and discharging into the West Fork Kickapoo Creek. Pursuant to the
Preliminary Injunction Order, Inwood Dairy was to have completed clean-up of the
ravine/waterway by 8:00 P.M. Saturday, February 24, 2001.

14. Livestock wastewater continued to be discharged into the West Fork Kickapoo
Creek from the ravine/waterway until the afternoon of February 28, 2001.

15. On February 24, 2001, livestock waste and wastewater discharged from the
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facility west of the freestall barns, into an unnamed tributary of the West Fork Kickapoo Creek.
Also on February 24, 2001, livestock waste was observed running off a separate and remote
feedlot operated by Inwood Dairy. Manure had been stockpiled at this feedlot. This wastewater
drained directly in the West Fork Kickapoo Creek.

16. On March 1, 2001, approximately 3 million gallons of wastewater remained in the
ravine/waterway. The quantity had increased from the original amount pumped from the lagoon
into the ravine/wéterway due to precipitation. On March 1, 2001, an lllinois EPA inspector
observed that wastewater was starting to flow across the top of the second dry dam.

17. On March 1, 2001, the facility’s lagoon had only 4 inches of available freeboard.

18. On March 1, 2001, approximately one million gallons of wastewater had
accumulated south and west of the freestall barns, and extended inside the southern-most
freestall barn, at the Inwood facility. This accumulation was not within an approved
containment structure and as such existed as a threat of water poliution and as a water
pollution hazard in violation of Sections 12(a) and 12(d) of the lllinois Environmental Protection
Act, 415 ILCS 5/12(a), (d) (2000).

19. On March 2, 2001, a second Immediate Injunction Order was entered by the
Court, requiring immediate removal of the wastewater from the ravine/waterway, from the areas
south and west of the freestall barns at the Inwood facility, and from the lagoon until 24 inches
of freeboard was achieved. On March 5, 2001 and March 9, 2001, agreed madifications to the
immediate injunction order were entered.

20. On March 13, 2001, an Agreed Modified Preliminary Injunction Order was
entered. |

21. On April 10, 2001, a status hearing was conducted in this matter. At the time of
hearing the court allowed a modification of the March 13, 2001 Agreed Modified Order, so as to
allow the dairy to apply waste to hayground using an Aer-way Tool.
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22. The livestock waste management system utilized at the facility at the time this
action was initiated consisted of the following. Wastewater and manure solids generated in the
milking parlor, maturity barn, freestall barns and cattle transfer lanes were collected with an
open gutter flushing system, utilizing concrete troughs/lanes and underground sewers. Fresh
water from an on-site well was provided as flushwater for the milking parlor. Lagoon
wastewater was recycled for flushwater in the maturity barn, freestall barns, and transfer lanes.
Wastewater generated in the open dirt feedlots and other open areas flowed by gravity to inlets
along the collection system. Wastewater and manure solids were transported to a duplex pump
station and pumped to a solids separator (inclined screen). Solids removed from the waste
stream were stockpiled near the separator. Wastewater flowed through the screen and was
diverted directly to an 8-acre storage lagoon. There was an inlet line from the solids separator
to the northwest corner of the storage lagoon. The inlet line was not submerged. Excess water
from the separator was routed back to the lift station. Solids removed from the waste stream
were stockpiled on site. Wastewater was pumped from the lagoon and applied to hay ground
west and northwest of the dairy utilizing spray irrigation equipment. Irrigation was alternated
with hay cutting and suspended during wet weather. The normal water usage at the inwood
Dairy required approximately 2 to 1 inch of freeboard per day in the lagoon.

23. Besides the flushing system that collected and directed wastewater and manure
solids into the facility's lagoon, a significant amount of storm water from an area of
approximately 1,225,000 sq.-ft. (28 acres) was diverted to a lift station and pumped to the
lagoon or flowed directly into the lagoon.

24. Section 3.55 of the Act, 415 ILCS 5/3.55 (1996), provides:

"WATER POLLUTION" is such alteration of the physical, thermal, chemical,
biological or radioactive properties of any waters of the State, or such discharge
of any contaminant into waters of the State, as will or is likely to create a

nuisance or render such waters harmful or detrimental or injurious to public
health, safety or welfare, or to domestic, commercial, industrial, agricultural,
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recreational, or other legitimate uses, or to livestock, wild animals, birds, fish, or
other aquatic life.

Section 3.56 of the Act, 415 ILCS 5/3.56 (1996), provides:

"WATERS" means all accumulations of water, surface and underground, natural,
and artificial, public and private, or parts thereof, which are wholly or partially
within, flow through, or border upon this State.

Section 3.06 of the Act, 415 ILCS 5/3.06 (1996), provides:

"CONTAMINANT" is any solid, liquid, or gaseous matter, any odor, or any form
of energy, from whatever source.

Section 12(a) of the Act, 415 ILCS 5/12(a) (1996), provides, in pertinent part:

No person shall:

a.

28.

Cause or threaten or allow the discharge of any contaminants into the
environment in any State so as to cause or tend to cause water pollution in
lllinois, either alone or in combination with matter from other sources, or so as to
violate regulations or standards adopted by the Pollution Control Board under
this Act;

d d d

Deposit any contaminants upon the land in such place and manner so as to
create a water pollution hazard;

* Kk *

Cause, threaten or allow the discharge of any contaminant into the waters

of the State, as defined herein, including but not limited to, waters to any sewage
works, or into any well or from any point source within the State, without an
NPDES permit for point source discharge issued by the Agency under Section
39(b) of this Act, or in violation of any term or condition imposed by such permit,
or in violation of any NPDES permit filing requirement established under Section
39(b), or in violation of any regulations adopted by the Board or of any order
adopted by the Board with respect to the NPDES program.

Section 302.203 of the illinois Pollution Control Board's ("Board") water pollution

regulations, 35 Ill. Adm. Code 302.203 (1996), provides:

29.

Waters of the State shall be free from sludge or bottom deposits, floating debris,
visible oil, odor, plant or algal growth, color or turbidity of other than natural
origin.

Section 302.212(a) of the Board's water pollution regulations, 35 Ili. Adm. Code

7



R2012-023
S James

Electronic Filing - Received, Clerk's Office, 10/16/2012

302.212(a) (1996), provides, in pertinent part:

a)

Ammonia nitrogen (as N: Storet Number 00610) shall in no case exceed
15 mg/l.

30. Section 501.403(a) and (b), of the Board's agriculture related water pollution

regulations, 35 Ill. Adm. Code 501.403(a), (b) (1996), provides:

Protection of Livestock Management Facilities and Livestock Waste-Handling
Facilities

a)

b)

Existing livestock management facilities and livestock waste-handling
facilities shall have adequate diversion dikes, walls or curbs that will
prevent excessive outside surface waters from flowing through the animal
feeding operation and will direct runoff to an appropriate disposal, holding
or storage area. The diversions are required on all aforementioned
structures unless there is negligible outside surface water which can flow
through the facility or the runoff is tributary to an acceptable disposal area
or a livestock waste-handling facility. If inadequate diversions cause or
threaten to cause a violation of the Act or applicable regulations, the
Agency may require corrective measures.

New livestock management facilities and livestock waste-handling
facilities shall have adequate diversions, dikes, walls or curbs that will
prevent excessive outside surface runoff waters from flowing through the
animal feeding operation and will direct runoff to an appropriate disposal,
holding or storage area. The diversions are required on all
aforementioned structures unless there is negligible outside surface
water which can flow through the facility or the runoff is tributary to an
acceptable disposal area or a livestock waste-handling facility. . . . If
inadequate storage volumes cause or threaten to cause a violation of the
Act or applicable regulations, the Agency may require corrective
measures. In no case shall the storage volume of the containment facility
be less than the 25-year 24-hour storm effluent guidelines as required by
the new source performance standards of the U.S. Environmental
Protection Agency for the feedlot point source category.

31. Section 501.404(c) of the Subtitle E: Agriculture Related Pollution Regulations,

35 lll. Adm. Code 501.404(c) (1996), provides, in pertinent part, as follows:

Section 501.404 Handling and Storage of Livestock Waste

c)

* * %

Livestock Waste-Holding Facilities

* * *
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2) Holding ponds and lagoons shall be impermeable or so sealed as
to prevent groundwater or surface water pollution.

3) The contents of livestock waste-handling facilities shall be kept at
levels such that there is adequate storage capacity so that an
overflow does not occur except in the case of precipitation in
excess of a 25-year 24-hour storm.

4) Liquid Livestock Waste

* kb

b) New livestock waste-handling facilities which handle
the waste in a liquid form shall provide a minimum of 120-
day storage with a liquid manure holding tank, lagoon,
holding pond, or any combination thereof unless the
operator has justifiable reasons substantiating that a
lesser storage volume is adequate.

* ok Kk

32. Section 501.405 of the Subtitle E: Agriculture Related Pollution Regulations, 35
lIl. Adm. Code 501.405 (1996), provides, in pertinent part, as follows:
Section 501.405. Field Application of Livestock Waste

a) The quantity of livestock waste applied on soils shall not exceed a
practical limit as determined by soil type, especially its permeability, the
condition (frozen or unfrozen) of the soil, the percent slope of the land,
cover mulch, proximity to surface waters and likelihood of reaching
groundwater, and other relevant considerations. These livestock waste
application guidelines will be adopted pursuant to Section 502.305,
unless otherwise provided for by Board regulations.

* Kk %k

33. Section 502.102 of the Subtitle E: Agriculture Related Pollution Regulations, 35
ll. Adm. Code 502.102 (1996), provides, in pertinent part, as follows:

An NPDES permit shall be required for an animal feeding operation which falls within the

criteria set forth in Section 502.103 and Section 502.104 below; provided, however, that

no animal feeding operation shall require a permit if it discharges only in the event of a
25-year 24-hour storm event.

34. Regulations promulgated under the Livestock Management Facilities Act, 510
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ILCS 77/1 et seq. (1996), require that operators maintain 2 foot of freeboard in their lagoons.
This provision, found at 35 lll. Adm. Code 506.204 provides:

Section 506.204 Lagoon Design Standards

% g

(9) Any livestock waste lagoon subject to the provisions of this Part shall meet or
exceed the following:

4) In addition to the lagoon’s total design volume, a freeboard shall be
provided as follows:

A) For lagoons serving a livestock management facility with a
maximum design capacity of less than 300 animal units and not
collecting runoff from areas other than the exposed surface of the
lagoon (including associated interior berm slopes and flat berm
top areas), the top of the settled embankment shall be not less
than 1 foot above the fluid surface level of the lagoon total design
volume; or

B) For all other lagoons, the top of the settled embankment shall not
be less than 2 feet above the fluid surface level of the lagoon total
design volume.

For milking dairy cows, the number of animal units on a facility is the number of milking
cows times 1.4. 35 lll Adm. Code 506.103. Therefore, the 1,040 milking head at the Inwood
Dairy facility constitute 1,456 animal units.

35. On September 4, 1997, the lllinois conducted an inspection of the Inwood facility.
Earthwork construction was ongoing at the time of the inspection. Due to recent precipitation,
surface water was draining from the proposed cattle feedlot/building area via a buried PVC
pipe. The pipe drained to a 30 foot deep concrete sump. In an attempt to de-water the area,
liquid was being pumped from the sump to a southeast storm water retention basin. At the time
of the inspection, the liquid in the retention basin was turbid and brown. Brown, turbid liquid
was discharging from the retention basin into an unnamed tributary of the West Fork of
Kickapoo Creek. The discharge was causing the receiving stream to be brown colored and
turbid. The receiving stream was also observed to be turbid and brown colored at the northeast
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one-quarter, Section 19, T.9N R.5E, in Peoria County where Peabody Road crosses the
stream.

36. On September 10, 1997, the lllinois EPA conducted an inspection of Inwood
Dairy. Earthwork construction was ongoing at the time of the inspection. Corn silage was
being chopped with the hope of filling the bunker within a matter of days. Rick Silva, general
manager of the facility at the time of the inspection, indicated that 6,000 tons of silage was to
be chopped and stored. The facility’s bunker silo was about one quarter full at the time of the -
inspection. The silage stack was approximately 10 feet tall and was not covered. Several small
channels of silage leachate were observed draining away from the silo. The leachate was
draining to the south and east. The lllinois EPA collected samples of the silage leachate in the
bunker and at the points of un-contained discharge. Test results of the leachate sample taken
in the bunker silo indicated ammonia levels of 36 mg/l, biochemical oxygen demand ("BOD..)
levels of 9,240 mg/I and suspended solids levels of 700 mg/l. The lllinois EPA collected a
silage leachate sample from the east side of the bunker silo. This leachate was flowing from
the silo and draining to the east toward the receiving stream. Test results of this sample
indicated ammonia levels of 65 mg/l, BOD; levels of 9,840 mg/l and suspended solids levels of
1,080 mg/l. Another silage leachate sample was collected outside the southeast corner of the
bunker silo. The liquid was dark colored, turbid and contained a strong odor. Test results of
this sample iﬁdicated ammonia levels of 95 mg/l, BOD; levels of 11,600 mg/l and suspended
solid levels of 715 mg/l. Another silage leachate sample was collected from the south end of
the bunker silo. The liquid was dark colored and turbid with a strong odor. Surface runoff
drains to the south into a newly constructed drainage channel. Test results of this sample
indicated ammonia levels of 63 mg/l, BOD; levels of 11,000 mg/| and suspended solids levels of
755 mg/l.

37. On September 15, 1997, the lllinois EPA conducted a compliance inspection at
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the Inwood facility. At the time of the inspection, un-contained silage leachate existed at the
south end of the bunker silo at the facility.

38. On October 14, 1997, the lllinois EPA conducted a compliance inspection at the
Inwood facility. The silage in the bunker silo was covered with plastic except at the north end.
At the time of the inspection, the plastic cover was blown apart at almost every seam, exposing
the silage to rainfall. An earthen berm had been constructed diagonally across the north end
of the bunker silo to impound leachate. The lllinois EPA inspector observed silage leachate
inside the berm and outside of the berm, on the north end of the bunker.

39. On December 2, 1997, the lllinois EPA conducted an inspection of the Inwood
Dairy. At the time of the December 2, 1997 inspection, silage leachate was draining north and
east, away from the silo. It was not contained. An earthen berm had been constructed near |
the north end of the silo. A significant volume of leachate was impounded behind the earthen
berm. However, leachate was still seeping out of the silo. A plastic cover was placed over a
portion of the silage stockpile, but the plastic was ripped and silage exposed to precipitation at
several locations. A sample of the silage leachate impounded behind the earthen berm was
collected. The test results indicated ammonia levels of 331 mg/l, BOD; levels of 25,700 mg/I
and suspended solid levels of 1,360 mg/l. At the time of the inspection, the southeast retention
basin contained turbid, brown colored liquid. Liquid Was draining from the southeast retention
basin to the receiving stream. The discharge was turbid and brown colored, and was causing
the receiving stream to be turbid and brown colored. At the time of the inspection, surface
water from the proposed feedlot area was draining to the collection sump. In an attempt to de-
water the site, this surface water was being pumped from the sump via two portable pumps.
The larger pump was pumping liquid to the southeast retention basin. The second pump was
pumping liquid to the drainage channel through the proposed lagoon area and into the receiving
stream. The discharge from the pumps was turbid and brown colored.

12
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40. On January 8, 1998, the lllinois EPA conducted an inspection of the Inwood
Dairy. At the time of the January 8, 1998 inspection, the small earthen berm remained in place
at the north end of the bunker silo containing corn silage. A dark colored leachate was
impounded behind the dam to a depth of approximately one foot. Leachate had passed
through the earthen dam and had accumulated in large un-contained puddles outside the dam.
A sample of the silage leachate was collected from the puddles located outside the earthen
berm. The liquid was black colored, turbid and contained a very strong odor. The test results-
indicated ammonia levels of 154 mg/l, BOD; levels of 16,500 mg/l and suspended solid.s levels
of 1,585 mg/!

41. On April 9, 1998, the lllinois EPA conducted an inspection of the Inwood Dairy.
At the time of the April 9, 1998 inspection, large puddles of silage leachate existed at the
northern portion of the silo. These puddles were not contained. It was apparent that surface
runoff was draining away from the silo to the west. A small channel directed surface runoff into
the storm water diversion ditch on the west side of the silo. It was apparent that silage leachate
had drained into the storm water diversion ditch and discharged off-site. A sample of the
puddles at the northern portion of the silo was collected. Test results of this sample indicated
ammonia levels of 201 mg/l, BOD; levels of 16,100 mg/l and suspended solids levels of
375mg/l. At the time of the inspection, a small flow of turbid liquid was discharging from the
southeast retention basin.

42. On October 1, 1998, the lllinois EPA conducted an inspection of the Inwood
Dairy. From the gravel lane on the west side of the facility, an lllinois EPA inspector observed
cattle manure accumulated in a low area on the east side of the gravel road south of the barns.
On October 2, 1998, a follow-up inspection was conducted by the lllinois EPA. According to
workers at the facility, the pipe had detached from the sump/pump station adjacent to the
lagoon on or about September 30, 1998, rendering the submersible pump useless and causing
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wastewater to surcharge the sanitary sewer system and accumulate in the open area on the
east side of the gravel lane. It was evident that the level of wastewater in this impounded area
had recently receded about 1 foot. Wastewater had accumulated to an elevation that caused it
to flow west, across the gravel lane, and enter a storm water inlet pipe located on the west side
of the gravel lane. This pipe directed the livestock waste and wastewater north, into the
northwest retention basin. The northwest retention basin discharges off-site. Samples were
collected in areas of wastewater accumulation south of the barns. The first sample was
collected near the southern-most riser pipe just east of the gravel lane at a location where cattle
waste had accumulated. The liquid was turbid, dark colored and odorous. Test results of this
sample indicated ammonia levels of 92 mg/l, BOD; levels of 10,550 mg/l and suspended solids
levels of 1,070 mg/l. Another sample was collected just east of the gravel lane but closer to the
southern-most barr_1, at a location where cattle waste had accumulated in a low area. The liquid
was turbid, dark colored and contained a strong livestock odor. Test results of this sample
indicated BOD, levels of 680 mg/l and suspended solids levels of 940 mg/l. A sample was also
collected from the northwest retention basin. There was a small channel of flow in the basin at
the time of sampling. The inspector observed turbid, odorous liquid in the basin at the time of
sampling. Test results of this sample indicated ammonia levels of 16 mg/l, BOD; levels of 190
mg/l and suspended solids levels of 304 mg/l. At the time of the October 2, 1998 inspection,
the lllinois EPA inspector also sampled an un-contained silage leachate puddle located on the
west side of the bunker silo. Test results of this sample indicated ammonia levels of 534 mg/l,
BOD; levels of greater than 14,040 mg/I and suspended solids levels of 935 mg/I.

43. On October 6, 1998, the lllinois EPA conducted an inspection of the Inwood
Dairy. On October 6, 1998, liquid cattle manure was discharging from the west end of the north
cattle barn. An apparent malfunction in the flushing system was causing the discharge.

44. On April 16, 1999, the lllinois EPA conducted an inspection of the inwood facility.
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At the time of the inspection, odors around the lagoon were prominent. The lllinois EPA
inspector experienced lagoon odors at a residence approximately 1/4 mile east of Inwood.

45. On May 13, 1999, the lllinois EPA conducted an inspection of the Inwood Dairy.
At the time of the May 13, 1999 inspection, the facility’s lagoon contained only 8 to 10 inches of
freeboard. -T he inspector also observed that a large area of wastewater had accumulated
outside of the west side of the lagoon. A standpipe or riser pipe was located on the west side
of the lagoon at the time of the May 13, 1999 inspection. The standpipe was connected to the
force main which delivers wastewater from the wet well to the lagoon. The inspector observed
wastewater discharging from the riser pipe. It was apparent that the force main was
surcharging. The inspector also observed sludge/manure solids in the area near the riser pipe
and west of the lagoon. A sample of this wastewater accumulation outside of the lagoon was
taken, and the test resuits indicated BOD, levels of 705 mg/l, and total suspended solids levels
of 920 mgll.

46. At the time of the May 13, 1999 inspection, the lllinois EPA inspector observed a
low flow of turbid, gray colored and odorous liquid discharging from the outlet pipe of the
northwest retention basin. The basin discharged to a road ditch along Taggart Road. This road
ditch flows into the unnamed tributary of the West Fork Kickapoo Creek that flows along the
west and north end of the dairy facility. A sample was taken of the liquid being discharged from
the retention basin. Sample test results indicated an ammonia level of 20 mg/l, a BOD; level of
23 mg/l and a total suspended solids level of 535 mg/l. On May 13, 1999, the inspector
observed odorous sludge on the bottom of the retention basin, and a flow of liquid into the basin
via an inlet pipe. A sample of the inflow into the retention basin was collected. The sample test
results indicated an ammonia level of 92 mg/l, a BOD; level of 975 mg/l and a total suspended
solids level of 9210 mg/l. Such test results and the observation of odor indicates that the inflow
into the basin was not clean storm water, but rather liquid that contained livestock waste.
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47. At the time of the May 13, 1999 inspection, the Illinois EPA inspector observed
that surface water from an adjacent cornfield flowed onto the Inwood facility property and into
the facility’s lagoon. This inflow of storm water constituted a failure to divert clean water from
the facility’s wastewater system so as to preserve adequate capacity in the lagoon. The lllinois
EPA inspector observed that it was apparent that storm water runoff from several areas in the
adjacent cornfield had recently drained into the Inwood wastewater lagoon system. At the time
of the May 13, 1999 inspection, Gordon Inskeep told the inspector that the storm water inflow -
had been discovered that morning and an earthen dam had been installed to divert the storm
water.

48. At the time of the May 13, 1999 inspection, uncovered, un-contained spoiled
silage remained on-site in a portion of a bunker silo. Silage leachate was draining off site. The
leachate was dark colored, turbid and odorous. A liquid sample was collected from the silage
leachate discharge. The sample results indicate levels of 5.6 mg/l ammonia, 1130 mg/i BOD;,
and 215 mg/l total suspended solids.

49, At the time of the May 13, 1999 inspection, the lllinois EPA inspector observed
an earthen spillway at the southwest corner of the facility’s lagoon. The spillway consisted of a
cut in the top of the lagoon berm. The lack of adequate freeboard in the lagoon and the barren,
loose soil condition of the spillway posed a threat to the structural integrity of the 8-acre, 40
million gallon wastewater lagoon. In the event that an overflow occurred through the exposed
spillway, the wastewater would erode the entire section of the lagoon berm, potentially resulting
in a serious lagoon breach and extensive wastewater discharge.

50. At the time of the May 13, 1999 inspection, Gordon Inskeep informed the lllinois
EPA inspector that no wastewater or sludge had, since the time operations were initiated at the
facility, been removed from the lagoon. Mr. Inskeep told the inspector that de-watering
equipment was on order, but as yet no material had been removed from the lagoon.
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51. On May 17, 1999, the lllinois EPA conducted a compliance inspection at the
Inwood facility. At the time of the inspection, the lagoon freeboard was 10 to 12 inches.

52. On May 21, 1999, the lllinois EPA conducted a compliance inspection at the
Inwood facility. At the ﬁme of the inspection, the lagoon freeboard was 8 to 10 inches. The
dairy had placed geotextile fabric and stone rip-rap in the lagoon spillway in an attempt to
increase the lagoon capacity.

53. On May 24, 1999, the lllinois EPA conducted a compliance inspection at the
Inwood facility. At the time of the inspection, the lagoon freeboard was 8 to 10 inches. At the
time of the inspection a strong anaerobic/septic odor was experienced by the lllinois EPA
inspector downwind of the lagoon. A strong offensive putrid odor was experienced by the
inspector downwind of the old silage bunker, and a combination of septic and livestock odor
was experienced by the inspector around the barns. The odor around the barns was much
stronger during a flushing event. Lagoon wastewater was utilized to flush the barns. At the
time of the inspection, a strong putrid septic odor was experienced by the lllinois EPA inspector
off-site along Wiley Road near the Williém Wagner residence. On May 24, 1999, the lllinois
EPA conducted a physical inspection at the William Wagner residence. Mr. Wagner’s
residence is approximately 3,300 lineal feet southeast of the Inwood lagoon. The lllinois EPA
inspector experienced a strong offensive odor directly downwind of the dairy at the Wagner
residence. The odor appeared to be emanating from a combination of sources at the dairy,
including the lagoon, the cattle barns, feedlots, and rotten silage at the silage bunker.

54. On June 22, 1999, the lllinois EPA conducted a compliance inspection at the
Inwood facility. On June 21, 1999, a wastewater release had occurred during spray irrigation
operations because a new hose ripped at a metal coupling. Approximately 2,000 gallons of
wastewater discharged into a roadside ditch along Taggart Road just west of the dairy. The rip
was discovered when the irrigation pumping rate suddenly dropped from 650 gallons per minute
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(*gpm”) to 450 gpm. Irrigation operations were suspended when the leak was discovered. The
dairy placed rice hulls along the ditch to absorb the spilled wastewater, but a portion of the
discharge drained into an unnamed tributary of the West Fork Kickapoo Creek.

55. On July 2, 1999, the lllinois EPA conducted a compliance inspection at the
Inwood facility. At the time of the inspection, the lllinois EPA inspector experienced a strong
anaerobic odor at the northwest corner of the lagoon. A significant amount of biological
activity/gasification was occufring in the lagoon. The lllinois EPA inspector advised David
Inskeep that serious odor conditions existed at the facility. The lilinois EPA inspector
experienced a strong anaerobic odor from the facility off-site, downwind of the facility.

56. On August 3, 1999, the lllinois EPA conducted an inspection at the facility. At
the time of the inspection approximately 12 inches of freeboard was available in the lagoon.
During a significant storm event or prolonged periods of wet weather, irrigation operations to
remove wastewater from the lagoon and land apply it were suspended. During such a time, all
wastewater and storm water would be diverted to the lagoon or to limited collection system
storage. The spray irrigation system in use at the time of the August 3, 1999 inspection was
not providing sufficient storage capacity in the facility’s lagoon even during recent dry hot
weather. At the time of the August 3, 1999 inspection, the lagoon did not have sufficient
capacity to contain a 25-year, 24-hour storm.

57. On August 13, 1999, the lllinois EPA conducted a compliance inspection at the
facility. At the time of the inspection, the lagoon had 10 to 12 inches of available freeboard.
The wastewater level in the lagoon was at the same elevation as the emergency spillway
overflow. David Inskeep stated that sand bags supported by concrete blocks would be placed
across the emergency spillway to increase the holding capacity of the lagoon.

58. At the time of the August 13, 1999 inspection, the spray irrigation equipment
used to land apply wastewater from the facility’s waste management system was not being

18



R2012-023
S James Electronic Filing - Received, Clerk's Office, 10/16/2012

utilized due to recent wet weather. Irrigation at the facility is alternated with hay-cutting and
suspended during wet weather. Land application from the waste management system, at the
time of the inspection, had also been limited by the hydraulic capacity of the irrigation
equipment available for use at the facility.

59. At the time of the August 13, 1999 inspection, the lagoon did not have adequate
storage to prevent a discharge during a significant storm event or during prolonged periods of
wet weather. At the time of the inspection the lagoon had approximately 10 inches of available
freeboard. A 25-year, 24-hour storm could have increased the wastewater level in the lagoon
as much as 16 inches. At the time of the inspection, the inspector recommended that
additional storm water diversion improvements be installed at the facility.

60. At the time of the August 13, 1999 inspection, the surface of the facility’s lagoon
was covered with scum/sludge and a septic odor was present.

61. At the time of the August 13, 1999 inspection, gutters and downspoﬁts
previously installed on the barns were finally connected to the storm sewer system. David
Inskeep stated that the dairy received 1.25 inches of rainfall on August 12, 1999, and the
lagoon water level rose approximately 2 inches. The lagoon level increased approximately 3
inches for every one inch of rainfall prior to the connection of these downspouts.

62. On August 24, 1999, the lllinois EPA conducted a compliance inspection at the
facility. A dam had been constructed across the wastewater lagoon emergency spillway. The
wastewater elevation had risen to the base of this dam, indicating the dam was preventing a
discharge.

63. At the time of the August 24, 1999, inspection, total available lagoon freeboard
was about 12 inches. The lagoon irrigation pump was not in service.

64. At the time of the August 24, 1999 inspection, wastewater was ponded in an un-
contained manner on both sides of the road on the Inwood property south of the freestall barns
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at the facility.

65. At the time of the August 24, 1999 inspection, the silage bag near the office at
the facility was very odorous and un-contained leachate was ponded around the open end of
the bag in a manner that would allow it to drain into the adjacent road ditch.

66. At the time of the August 24, 1999 inspection, the lllinois EPA inspector
observed a large amount of gasification occurring in the facility’s lagoon. The lagoon contents
had a strong putrid odor. The wind was from the west. At the time of the August 24, 1999
inspection, stockpiles of manure solids located under the solids separator were very odorous.

67. On September 8, 1999, the lllinois EPA conducted a compliance inspection at
the Inwood facility. At the time of the inspection, the wind was from the west/northwest and a
strong putrid odor was experienced by the lllinois EPA inspector on the east and south sides of
the lagoon. Silage stored by the office was odorous.

68. On September 29, 1999, the lllinois EPA conducted a compliance inspection at
the facility. At the time of the September 29, 1999 inspection, contaminated storm water was
ponded and not contained on the west side of the lagoon. The area was receiving runoff from
the area where solid manure was stockpiled under the solids separator and from the feed
bunker.

69. At the time of the September 29, 1999 inspection, the wind was from the
northwest and a strong putrid odor was experienced by the lllinois EPA inspector on the
southeast side of the lagoon. At the time of the inspection, the lllinois EPA inspector informed
David Inskeep that the lagoon would remain anaerobic and odorous as long as organic loading
stayed at current levels and that any increase in loadings would result in increased odor
emissions. At the time of the inspection, the lllinois EPA inspector advised David Inskeep that
lagoon odors could be controlled by maintaining aerobic conditions which would require
reducing organic loading to the lagoon. The inspector also discussed with Mr. Inskeep
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controlling odors by covering the anaerobic lagoon and collecting the gaseous emissions. At
the time of the inspection, silage stored by the facility’s office was very odorous. Also at the
time of the inspection, the facility’s solids separator was in use at the time of the September 29,
1999 inspection, and the stockpile of manure solids under the separator was odorous.

70. On November 19, 1999, the lllinois EPA conducted a compliance inspection at
the Inwood facility. At the time of the inspection, the solids separator was in use and the
manure solids stockpiled under the separator were odorous. The wind was from the west and a
strong putrid odor was experienced by the lllinois EPA inspector on the east side of the lagoon.
At the time of the inspection, strong odors were experienced off-site to the east of the dairy on
a public road in front of the closest residence to the dairy to the east, that being the home of
Jeff and Bonny Azure. These odors were also experienced on the public road north and south
of the same residence. The nature of the off-site odors was the same as the nature of the
odors experienced on the east side of Inwood'’s lagoon.

71. On December 2, 1999, the lllinois EPA conducted an inspection at the facility in
response to a citizen complaint. At the time of the inspection, David Inskeep stated that
livestock waste from the dairy lagoon was being applied to an agricultural field and the operator
had spread liquid waste across a waterway without realizing the waterway contained a field tile.
The waste entered the tile and discharged into the headwaters of the unnamed tributary of the
West Fork Kickapoo Creek that flows east and then north in a location northwest of the dairy.
At the time of the December 2, 1999 inspection, the lllinois EPA inspector collected a sample
from the unnamed tributary near the northwest corner of the dairy property at the south edge of
Taggart Road. The lllinois EPA inspector observed that the stream at this location was very
turbid with a distinct livestock waste odor. Flow in the stream was estimated to be
approximately 5 gpm and was exclusively composed of livestock waste. No fish were observed
at this location. The field tile that was the apparent source of the discharge existed
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approximately one half (/2) mile upstream from the sampling location.

72. On December 21, 1999, the lllinois EPA conducted a compliance inspection of
the Inwood facility. At the time of the inspection, wastewater was pooling outside of the lagoon
in an un-contained manner, in a large area along the west edge of the lagoon. The 8-inch
diameter force main from the wet well located near the northwest corner of the lagoon was
apparently plugged, causing wastewater and sludge to accumulate along the west side of the
lagoon. The ponded un-contained wastewater/sludge was odorous. The lllinois EPA inspector
collected a sample of the wastewater in the ponded area west of the lagoon. Test results of
this sample indicated ammonia levels of 340 mg/l, BOD4 levels of 1,900 mg/l and suspended
solids levels of 715 mg/l. At the time of the inspection, wastewater in the wet well to the lagoon
was turbid and dark greenish-brown in color. The wastewater in the wet well emitted a strong
and offensive, rotten egg odor. The contents of the lagoon were turbid, dark greenish-brown in
color, and emitted a strong and offensive odor. The 8-inch diameter inlet pipe to the lagoon
was exposed and not submerged.

73. On January 4, 2000, the lllinois EPA conducted a compliance inspection in the
vicinity of the Inwood facility. In that this inspection was conducted immediately after an
inspection of another livestock facility, all observations were made off-site from Wiley Road and
an old unnamed access road located just southeast of the dairy. A strong septic odor was
experienced by the lllinois EPA inspector approximétely 2 mile southeast of the dairy. It was
apparent that the odors were emanating from the facility’s anaerobic lagoon. No other odor
source was observed in the area. Weather conditions at the time of the inspection included
cool temperatures (30 to 35 degrees F) and relatively gusting winds (15-20 mph). The lagoon
appeared to have 6 to 8 inches of available freeboard at the time of the inspection and there
was an ice cover developing on the lagoon.

74. On January 26, 2000, the lllinois EPA conducted a compliance inspection at the
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facility. At the time of the January 26, 2000 inspection, the Illinois EPA inspector observed that
a significant amount of storm water runoff at the facility still drained to the lift station and was
being pumped to the lagoon. The lllinois EPA inspector observed that additional storm water
improvements were needed to sufficiently divert storm water so as to ensure adequate capacity
in the lagoon. The inspector specifically observed that diversion improvement should be
implemented so as to eliminate unused open feedlots from the watershed flowing into the
lagoon.

75. At the time of the January 26, 2000 inspection, the facility’s lagoon had an ice
cover with approximately 6 to 8 inches of available freeboard. An anaerobic lagoon odor was
experienced by the lllinois EPA inspector downwind of the facility along Quarry Road (5/8 mile
south of the dairy).

76. On February 15, 2000, the lllinois EPA conducted a compliance inspection at the
facility. At the time of the January 26, 2000 and February 15, 2000 inspections, the lllinois
EPA inspector observed that the solids separator at the facility was not in use. The separator
was in use at the time of the November 19, 1999 inspection, but had not been observed in use
since. The séparator screens were not be used during months of cold weather. Wastewater
and manure solids were being pumped directly into the lagoon. On February 15, 2000, the
lNlinois EPA inspector observed that the available storage capacity in the lagoon had been
reduced significantly during recent weeks.

7. At the time of the February 15, 2000 inspection, an anaerobic lagoon odor was
experienced by the lllinois EPA inspector around the wastewater handling facilities and a
livestock/septic odor was experienced around the barns and parlor. An obvious off-site
livestock waste odor was experienced by the lllinois EPA inspector off-site downwind of the
facility along Peabody Road approximately %2 mile north by northwest of the dairy. This off-site
odor appeared to emanate from various sources at the dairy, including the wastewater lagoon,
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the solids separator area and the cattle barns. At the time of the inspection, winds were gusting
20 to 26 mph from the south by southwest and the temperature was approximately 40 degrees
F.

78. On March 13, 2000, the lllinois EPA conducted a compliance inspection at the
facility. At the time of the March 13, 2000 inspection, the facility’s solids separator was in
operation. A new 15-inch inlet line had recently been installed from the separator to the lagoon.
An 8- inch pipe had formerly serviced both the lift station and the separator, carrying
wastewater to the lagoon.

78. At the time of the March 13, 2000 inspection, an anaerobic lagoon odor was
experienced by the lllinois EPA inspector around the wastewater handling facilities and
livestock/septic odor was experienced around the barns and parlor. An obvious off-site
livestock odor was experienced by the lllinois EPA inspector downwind of the facility along
Wiley Road. This off-site odor appeared to emanate from various sources at the dairy,
including, the wastewater lagoon, the solids separator area and the cattle barns. These same
odors were experienced by the lllinois EPA inspector at the residences of William Wagner and
Jeff and Bonny Azure. At the time of the inspection, winds were 4 to 6 mph from the west and
the temperature was 44 to 46 degrees F. At the time of the inspection, the lllinois inspector
contacted Julie Wagner, whose residence is directly south of the dairy on Quarry Road. Ms.
Wagner indicated that offensive off-site odors from the dairy had been experienced at her home
on March 11 and March 12, 2000.

80. On March 27, 2000, the lllinois EPA conducted a compliance inspection at the
facility. At the time of the March 27, 2000 inspection, both screens of the solids separator were
being utilized to remove manure solids. Wastewater was being diverted from the screens into
the lagoon through the new 15-inch inlet line. The wastewater lagoon had only approximately
20 inches of available freeboard to the spillway invert elevation. At the time of the March 27,
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2000 inspection, the lllincis EPA inspector observed that, despite extremely dry weather during
recent months, the lagoon was full.

81. At the time of the March 27, 2000 inspection, the facility’s lagoon was black and
septic. Gas bubbles and floating sludge were observed on the entire surface of the 8-acre
lagoon. An anaerobic/septic odor was experienced by the lllinois EPA inspector around the
lagoon and the solids separator, and a livestock/septic odor was experienced by the lllinois EPA
inspector around the barns and parlor. At the time of the inspection, an off-site odor that
appeared to emanate from various sources at the dairy, including, the wastewater lagoon, the
solids separator area and the cattle barns, \;vas experienced by the lllinois EPA inspector
downwind of the dairy along Wiley Road. At the time of the inspection, winds gusted 10 to 18
mph from the west by northwest and the temperature was approximately 55 degrees F.

82. On April 4, 2000, the lllinois EPA conducted a compliance inspection at the
facility. The solids separator was in use at the time of this inspection. The lagoon had
approximately 20 inches to 24 inches of freeboard to the spillway invert elevation. At the time
of the April 4, 2000 inspection, the lllinois EPA inspector told David Inskeep that the lagoon was
full despite extremely dry weather and that these conditions had existed for several months.
Typical spring wet weather could still overload the lagoon. Mr. Inskeep indicated he might cut
back the amount of fresh water used in the milking parlor to reduce hydraulic loading on the
lagoon. Also at the time of the April 4, 2000 inspection, the lllinois EPA inspector observed that
the unused cattle feedlot south of the freestall barns should be cleaned and removed from
sanitary collection system, so as to divert this area from the watershed of the lagoon.

83. At the time of the April 4, 2000 inspection, the contents of the facility’s lagoon
were black and septic and gas bubbles and floating sludge were observed floating on the
surface.

84. On April 20, 2000, the lllinois EPA conducted a compliance inspection at the
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facility. At the time of the April 20, 2000 inspection, livestock waste generated at the facility was
not being diverted through the solids separator. The lllinois EPA inspector observed that the
separators had only been in use for one brief period during the past six months. The lagoon
had approximately 24 inches of freeboard to the spillway invert elevation.

85. At the time of the April 20, 2000 inspection, the contents of the facility's fagoon
were black and septic and gas bubbles and floating sludge were observed by the lllinois EPA
inspector on the surface of the lagoon. The lllinois EPA inspector experienced an anaerobic -
odor from the lagoon and the solids separator and also experienced livestock odor from the
barns. At the time of the inspection, there were light winds of approximately 8 mph from the
east and the temperature was approximately 59 degrees F. At the time of the inspection, the
lllinois EPA had continued to received complaints that offensive odors from the dairy were -
unreasonably interfering with the enjoyment of life and property at the residences of neighbors.
William Wagner indicated the odors were particularly bad during the prior three weeks,
especially during times of irrigation operations. Dave and Julie Wagner, who resided to the
south of the dairy, also reported strong offensive odors.

86. On May 2, 2000, the lllinois EPA conducted an off-site inspection of the Inwood
facility. The lllinois EPA inspectors experienced an offensive odor downwind of the dairy, and
identified the odor to be coming from the dairy. The off-site odor was experienced
approximately 3/4 mile north-northwest of the dairy on Peabody Road, located in the east one-
half of Section 19, EImwood Township in Peoria County.

87. On May 18, 2000, the lllinois EPA conducted a compliance inspection at the
facility. At the time of the May 18, 2000 inspection, the solid separator was in use. The lagoon
had only 12 inches of freeboard to the spillway invert elevation. At the time of the May 18, 2000
inspection, the fagoon did not have sufficient capacity to contain a 24-hour, 25-year storm

event.
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88. At the time of the May 18, 2000 inspection, the facility’s anaerobic lagoon was
black and septic and gas bubbles and floating sludge were observed by the illinois EPA
inspector on the surface of the lagoon. An anaerobic odor from the lagoon and solids separator
and a livestock odor from the barns were experienced by the lllinois EPA inspector on site at
the facility and approximately 3/4 mile downwind, north, of the dairy, along Wiley Road, and
approximately 1 mile from the dairy on Graham Chapel Road. A particularly strong septic odor
was experienced by the lllinois EPA inspector in the barns during flushing operations due to the
anaerobic condition of the lagoon wastewater utilized to flush the barns. At the time of this
inspection, there was a misty, light rain, there were strong winds of 14 to 21 mph from the south
and temperatures of 60 to 64 degrees F.

89. On May 23, 2000, the Illinois EPA conducted a compliance inspection at the
Inwood facility. At the time of the inspection, the lllinois EPA inspector experienced a strong,
offensive hydrogen sulfide odor emanating from the wet well to the lagoon. A significant
amount of anaerobic activity was observed in the lagoon. Large "sludge turtles" were observed
rising to the surface. A Very strong and offensive odor was experienced by the lllinois EPA
inspector at the south end of the lagoon. The contents of the lagoon were black colored and
turbid. At the time of the inspection, the lagoon had 16 inches of freeboard.

90. On May 30, 2000, the lllinois EPA conducted a compliance inspection at the
facility. The lagoon had 12 inches of available freeboard to the spillway invert elevation.
Wastewater was not being pumped from the lagoon and applied to crop land due to wet fields.
Due to inadeqguate freeboard at the time of the May 30, 2000 inspection, additional rain could
flood the facility or result in an overflow from the lagoon. At the time of the May 30, 2000
inspection, the lagoon did not have sufficient capacity to contain a 24-hour, 25-year storm
event.

91. At the time of the May 30, 2000 inspection, the contents of the facility’s
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anaerobic lagoon were black and septic and gas bubbles and floating sludge were observed by
the lllinois EPA inspector on the surface of the lagoon. A strong septic/putrid odor was
experienced by the lllinois EPA inspector downwind, that being west by northwest, of the
lagoon. An anaerobic/septic odor was experienced by the lllinois EPA inspector downwind of
the lagoon and solids separator, and a livestock/septic odor was experienced by the lllinois EPA
inspector downwind of the cattle barns and parlor. At the time of the inspection, an obvious
offensive off-site odor was experienced by the lllinois EPA inspector downwind, that being west
by northwest, of the facility along the access road.

92. On June 12, 2000, the llinois EPA conducted a compliance inspection at the
facility. The lagoon had 12 inches of available freeboard to the spillway invert elevation. At the
time of the June 12, 2000 inspection, the lagoon did not have sufficient capacity to contain a
24-hour, 25-year storm event.

93. At the time of the June 12, 2000 inspection, the contents of the faciljty’s
anaerobic lagoon were black and septic and gas bubbles and floating sludge were observed by
the lllinois EPA inspector on the surface of the lagoon. A strong septic/putrid odor was
experienced by the lllinois EPA inspector downwind of the lagoon and solids separator, and a
livestock/septic odor was experienced by the lllinois EPA inspector downwind of the cattle barns
and parlor. At the time of the inspection, an obvious offensive off-site odor was experienced by
the lllinois EPA inspector downwind, that being east, of the facility along Wiley Road. A strong
odor was also experienced by the lllinois EPA inspector in the Inwood fields near stockpiled
feed.

94, On June 26, 2000, the lllinois EPA conducted a compliance inspection at the
facility. The lagoon had 6 inches of available freeboard to the spillway invert elevation. The
spillway had recently been filled with concrete blocks and a lime/soil fill to increase the lagoon
capacity. Wastewater was not being pumped from the lagoon and applied to crop land due to
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wet fields. Due to inadequate freeboard at the time of the June 26, 2000 inspection, additional

rain could flood the facility or result in an overflow from the lagoon. At the time of the June 26,

2000 inspection, the lagoon did not have sufficient capacity to contain a 24-hour, 25-year storm
event.

95. At the time of the June 26, 2000 inspection, the contents of the facility’s
anaerobic lagoon were black and septic and gas bubbles and floating sludge were observed by
the lllinois EPA inspector on the surface of the lagoon. A strong septic/putrid odor was
experienced by the lllinois EPA inspector downwind of the lagoon and solids separator, and a
livestock/septic odor was experienced by the lllinois EPA inspector downwind of the cattle barns
and parlor. At the time of the inspection, an obvious offensive off-site odor was experienced by
the lllinois EPA inspector downwind, that being east, of the facility along Wiley Road.

96. On June 28, 2000, the lllinois EPA conducted a compliance inspection at the
facility. The lagoon had 8 inches of available freeboard to the spillway invert elevation. At the
time of the June 28, 2000 inspection, the lagoon did not have sufficient capacity to contain a
24-hour, 25-year storm event..

97. At the time of the June 28, 2000 inspection, the contents of the facility’s
anaerobic lagoon were black and septic and gas bubbles and floating sludge were observed by
the lllinois EPA inspector on the surface of the lagoon. A strong septic/putrid odor was
experienced by the lllinois EPA inspector downwind of the l[agoon and solids separator, and a
livestock/septic odor was experienced by the lllinois EPA inspector downwind of the cattle barns
and parlor. At the time of the inspection, an obvious offensive off-site odor was experienced by
the lllinois EPA inspector downwind, that being east, of the facility along Wiley Road.

98. On July 7, 2000, the lllinois EPA conducted an inspection in response to a
complaint that livestock waste and wastewater were flowing off a land application site into
roadside ditches. At the time of the inspection, the lllinois EPA ;nspector observed wastewater
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accumulated in the ditch on the east side of lllinois Rt. 78 and in the ditch on the north side of
Taggart Road. Samples were collected. Test results of a sample collected from pooled
wastewater in the ditch along Taggart Road indicated ammonia levels of 146 mg/l, BOD;, levels
of 300 mg/l and suspended solids levels of 405 mg/l.

99. On July 14, 2000, the lllinois EPA conducted a compliance inspection at the
facility. The 8-acre lagoon had only approximately 12 inches of available freeboard to the
spillway invert elevation. At the time of the July 14, 2000 inspection, the lagoon did not have -
sufficient capacity to contain a 24-hour, 25-year storm event.

100. At the time of the July 14, 2000 inspection, the contents of the facility’s anaerobic
lagoon were black and septic and gas bubbles and floating sludge were observed by the lllinois
EPA inspector on the surface of the lagoon. A strong septic/putrid odor was experienced by the
lllinois EPA inspector along the southeast side of the lagoon and solids separator, and a
livestock/septic odor was experienced by the lllinois EPA inspector southeast of the cattle barns
and parlor. At the time of the inspection, an obvious offensive off-site odor was experienced by
the lllinois EPA inspector southeast of the facility. The wind was from the northwest.

101.  On July 26, 2000, the llinois EPA conducted a compliance inspection at the
Inwood facility. At the time of the inspection, the contents of the facility’s anaerobic lagoon
were black and septic and gas bubbles and floating sludge were observed by the lllinois EPA
inspector on the surface of the lagoon. A strong septic/putrid odor was experienced by the
lllinois EPA inspector along the northeast side of the lagoon and solids separator, and a
livestock/septic odor was experienced by the lllinois EPA inspector northeast of the cattle barns
and parlor. At the time of the inspection, an obvious offensive off-site odor was experienced by
the lllinois EPA inspector northeast of the facility along Wiley Road.

102. On August 18, 2000, the lliinois EPA conducted a compliance inspection at the
Inwood facility. At the time of the inspection, the contents of the facility's anaerobic lagoon
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were black and septic and gas bubbles and floating sludge were observed by the lllinois EPA
inspector on the surface of the lagoon. A strong septic/putrid odor was experienced by the
lllinois EPA inspector along the south side of the lagoon and solids separator, and a
livestock/septic odor was experienced by the Illinois EPA inspector south of the cattle barns and
parlor. At the time of the inspection, an obvious offensive off-site odor was experienced by the
lllinois EPA inspector south of the facility near the Dave and Julie Wagner residence.

103. On September 15, 2000, the lllinois EPA conducted a compliance inspection at’
the Inwood facility. At the time of the inspection, the contents of the facility’s anaerobic lagoon
were black and septic and gas bubbles and floating sludge were observed by the lllinois EPA
inspector on the surface of the lagoon. A strong septic/putrid odor was experienced by the
lllinois EPA inspector along the south side of the lagoon and solids separator, and a
livestock/septic odor was experienced by the lllinois EPA inspector south of the cattle barns and
parior. At the time of the inspection, an obvious offensive off-site odor was experienced by the
lllinois EPA inspector south of the facility near the Dave and Julie Wagner residence. The
anaerobic lagoon appeared to be the main source of odor.

104. On September 26, 2000, the lllinois EPA conducted a inspection at the facility in
response to complaints regarding wastewater being discharged from the southeast storm water
retention basin. At the time of the September 26, 2000, haylage was stored in Ag-bags in an
open area just east of the milking parlor. Ponded leachate from this haylage was observed
along the drainage path to the southeast retention basin. Observation and discussions with
David Inskeep indicated that recent rainfall flushed the leachate into the retention basin. The
leachate was dark reddish brown in color, very turbid, and odorous. Storm water runoff
containing the haylage leachate entered the southeast retention basin through an inlet riser
pipe. The contents of the retention basin were discharged from a 12-inch PVC outlet pipe to an
adjacent stream. At the time of the inspection, the contents of the basin were reddish brown in
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color, turbid and odorous. Recent rains had apparently produced a significant discharge from
this basin. At the time of the inspection, leachate runoff was entering the basin and the basin
was discharging at a rate of approximately 2 to 3 gpm. Samples were collected. Test results
of a sample of the retention basin discharge indicated ammonia levels of 35 mg/l, BODS levels
of 315 mg/l and suspended solids levels of 160 mg/l. Test results of a sample of ponded
leachate collected at the retention basin inlet indicated ammonia levels of 73 mg/l, BOD5 levels
of 635 mg/l and suspended solids levels of 158 mg/I.

105. At the time of the September 26, 2000 inspection, the contents of the facility’s
anaerobic lagoon were black and septic and gas bubbles and floating sludge were observed by
the Hlinois EPA inspector on the surface of the lagoon. A strong anaerobic/putrid odor was
experienced by the lllinois EPA inspector around the lagoon and solids separator, a strong
rotten haylage odor was experienced in the Ag-bag storage area, and a livestock/septic odor
was experienced by the lllinois EPA inspector downwind of the cattle barns. At the time of the
insbection, an obvious offensive off-site odor was experienced by the lllinois EPA inspector
southeast of the facility near William Wagner’s residence.

106. On September 28, 2000, the lllinois EPA conducted a compliancé inspection at
the faciiity. At the time of the inspection, a strong off-site odor was experienced by the lllinois
EPA inspector northeast of the dairy.

107. On October 2, 2000, the lllinois EPA conducted a compliance inspection at the
facility. At the time of the inspection, a strong off-site odor was experienced by the lllinois EPA
inspector northeast of the dairy along Wiley Road.

108. On October 25, 2000, the lllinois EPA conducted a compliance inspection at the
facility. At the time of the inspection, the contents of the facility’s anaerobic lagoon were black
and septic and gas bubbles and floating sludge were observed by the lllinois EPA inspector on
the surface of the lagoon. The lllinois EPA inspector experienced a strong septic odor along

32



R2012-023
S James Electronic Filing - Received, Clerk's Office, 10/16/2012

the northwest side of the lagoon. At the time of the inspection, a strong off-site odor was
experienced by the lllinois EPA inspector northwest of the dairy along the access road.

109. On November 29, 2000, the lllinois EPA conducted a compliance inspection at
the facility. At the time of the inspection, the contents of the facility’s anaerobic lagoon were
black and septic and gas bubbles and floating sludge were observed by the Illinois EPA
inspector on the surface of the lagoon. The lllinois EPA inspector experienced a strong septic
odor downwind of the lagoon. At the time of the inspection, a strong off-site odor was
experienced by the lllinois EPA inspector downwind, east by southeast, of the dairy along Wiley
Road.

110. On November 30, 2000, the lllinois EPA conducted a compliance inspection in
the vicinity of the facility. At the time of the inspection, the lllinois EPA inspector experienced
an offensive odor downwind of the Inwood facility, emanating from the dairy, while on North
Wiley Road near the Azure residence.

111.  On December 1, 2000, the lllinois EPA conducted an inspection to follow-up
regarding stream observations made the previous day. The lllinois EPA inspector observed the
small, intermittent stream that flows along the west side of the dairy where it flowed under
Taggart Road. The stream was slightly turbid with a dark color and contained some foam. The
lllinois EPA inspector walked upstream and at a distance of nearly V2 mile southwest of Taggart
Road observed orange/rust colored sludge deposits approximately 12 inches thick in the
stream. Slightly further upstream, the lllinois EPA inspector observed a portion of the stream
where rice hulls had been dumped. The stream had cut a channel through the rice hulls.
Further upstream, the lllinois EPA observed surface drainage leaving an agricultural field. At
that point, the tributary connected with crop land that was used for manure disposal by Inwood
Dairy. The field appeared to contain approximately 50 to 100 acres of waste application area
and was part of the headwaters of the stream. The application field contained dairy manure,
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waste bedding material, waste haylage, corn silage, remains of large hay bales and grain.
Runoff from the manure application field was black colored, turbid and contained a strong dairy
waste odor. The runoff liquid contained foam. The application field is located near the center
of Section 30, T9N, R5e (EImwood Township), Peoria County. At the time of the inspection, the
lllinois EPA inspector observed the flow of waste liquid draining off the manure application field
and entering the unnamed tributary to West Fork Kickapoo Creek at a rate of several gallons
per minute. Samples were collected. Test results of a sample of surface runoff from the
manure application field indicated ammonia levels of 26 mg/l and BOD; levels of 170 mg/l. At
this sampling point, the lllinois EPA inspector observed a black colored, very turbid liquid
draining away from the manure application field. The drainage contained a strong dairy waste
odor. The surface drainage contained foam in some areas. Test results of a sample collected
downstream from the manure application field indicated ammonia levels of 6.2 mg/l and BOD;
levels of 44 mg/l. At this sample point, the stream was turbid and dark colored and contained
foam is some areas.

112. On December 18, 2000, the lllinois EPA conducted a compliance inspection at
the facility. At the time of the inspection, the contents of the facility’s anaerobic lagoon were
black and septic and a septic odor was experienced by the lllinois EPA inspector downwind of
the lagoon. The lagoon was covered with ice and snow. The inspector observed that the odor
intensity appeared to be somewhat reduced due to the ice cover. At the time of the inspection,
a distinctive off-site odor was experienced by the lllinois EPA inspector northwest, downwind, of
the dairy along Taggart Road.

113.  On January 11, 2001, the lllinois EPA conducted an inspection of a manure
application site utilized by Inwood Dairy. At the time of the inspection, dairy personnel were
removing manure that had been stockpiled along Korth Road in the southern % of Section 30,
T9N, R5E (Elmwood Township), Peoria County, and the waste was being land applied
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immediately north of Korth Road. A thick cover of snow existed on the application field; waste
was being applied on frozen and snow covered ground. There existed a ravine/waterway just
north of the application field. The waterway drained west into a pond, which discharged directly
into West Fork Kickapoo Creek. At the time of the inspection, the application fields were
blackened with manure and the field north of the waterway was darkened. Given the quantity of
the manure applied, the slope of the land and the close proximity of the waterway, snow
melt/precipitation conditions would result in manure runoff to the waterway and West Fork
Kickapoo Creek.

114. On January 24, 2001, the lllinois EPA conducted an inspection of the facility. At
the time of the inspection, the open gutter flush system was not in operation. Moisture ih the air
lines used to activate the flush valves had been freezing, which prevented the valves from
closing. All manure and bedding was currently being scraped and stockpiled along the access
road just west of the barns. This stockpiled waste was being disposed of by loading it into
trucks and applying it to crop lands. In the event of snow melt or precipitation, runoff from this
stockpile would drain off-site. It was not contained. Also at the time of the inspection, the
sensor on a well water storage tank, located next to the milking parlor, was defective and the
tank was overflowing. The overflow ran into several 55-gallon waste oil drums stockpiled at the
base of the storage tank. One of the drums was leaking at a rate of 2 to 3 gpm. The spilled oil
was mixing with the overfiow well water and ponding in an un-contained manner. In that this
mixture was un-contained, it could runoff and discharge off-site in the event of snow-melt or
precipitatidn.

115. At the time of the January 24, 2001 inspection, the contents of the facility’s
anaerobic lagoon were black and septic and a septic odor was experienced by the lllinois EPA
inspector downwind of the lagoon. The lagoon was covered with ice and snow. The inspector
observed that the odor intensity appeared to be somewhat reduced due to the ice cover. At the
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time of the inspection, a distinctive off-site odor was experienced by the lllinois EPA inspector
downwind of the dairy along Korth Road.

116. On January 29, 2001, the lllinois EPA conducted an inspection of a land
application area upon which Inwood Dairy had recently applied livestock waste. This inspection
was conducted in response to a complaint of runoff. It was raining at the time of the inspection.

The rainfall event measured 2 inches. There were two locations where runoff from the field
flowed to a neighbor’s Iéke. The first location was on the west side of Route 78 where a culvert
was discharging runoff from the application field. The lllinois EPA inspector observed flow
through the culvert at an estimated rate of 50 to 75 gpm. - The water flowing through the culvert
had a tan color and had a slight musty odor. The second location was approximately 200 yards
south, at another culvert. The culvert transported runoff from the same field, at which point the
runoff flowed into the same lake. The runoff at this location had a tan color and no odor was
detected by the lllinois EPA ihspector.

117. On January 31, 2001, the lllinois EPA conducted an inspection of Inwood Dairy
in response to a complaint. Prior to arriving at the dairy, the inspectors conducted initial
observations at stream locations downstream from the dairy. There were foam accumulations
in an unnamed tributary to West Fork Kickapoo Creek at a point approximately 1 1/4 miles
downstream of the dairy. At the dairy, ongoing manure discharges from the northwest retention
basin were observed. The discharging was occurring at a rate of approximately 5 gpm. The
discharge was black colored, turbid and contained a strong cattle manure odor. The basin was
receiving livestock wastewater from the 30 inch diameter PVC pipe located in the southwest
corner of the basin. The basin was designed to receive clean storm water only from the dairy’s
buried storm water collection system. At the time of the inspection, there was a significant
accumulation of manure at the west end of the freestall barns along the gravel lane. The
manure accumulation was especially prominent west and south of the southernmost freestall
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barn. Wastewater and manure/sludge were draining into an open manhole located south of the
southernmost freestall barn. Also at the time of the inspection, the lllinois EPA inspectors
observed that a downspout was missing from the northwest corner of the northernmost freestall
barn. The purpose of the downspout was to direct clean roof water into the storm water system
and away from the wastewater lagoon. Without this diversion, the clean water running off the
barn flows into the wastewater lagoon watershed. Also at the time of the inspection, the lllinois
EPA inspectors observed cattle manure flowing out the west end of the middle freestall barn
and passing across the gravel lane where it was accumulating off-site on a neighboring
property. Water samples were collected at the time of the inspection. Test results of a sample
of the discharge from the northwest retention basin indicated ammonia levels of 216 mg/l, BOD,
levels of 980 mg/l and suspended solids levels of 1,080 mg/l. Test results of a sample collected
immediately downstream from the northwest retention basin indicated ammonia levels of 199
mg/l, BOD; levels of 810 mg/l and suspended solids levels of 420 mg/l.

118. At the time of the January 31, 2001 inspection, a strong, offensive odor was
experienced by the lllinois EPA inspector at the lagoon. At the time of the inspection, a
distinctive off-site odor was experienced by the lllinois EPA inspector east of the dairy along
Wiley Road near the Azures’ residence.

119. On February 14, 2001, the lllinois EPA conducted an inspection of Inwood Dairy.
At the time of the inspection, there was only 2 to 3 inches of freeboard available in the
wastewater lagoon. The flushing system was in operation and the barns and parlor were being
flushed and the wastewater was being pumped into the lagoon. The solids separator was not in
use. At the time of the inspection, wastewater was being pumped from the lagoon to a land
application site. Application operations were suspended when a tractor damaged (severely
rutted) the field. At the time of the inspection, David Inskeep verbally agreed that the dairy
should stop pumping wastewater/solids into the lagoon. He also agreed that the dairy should
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switch from flushing to scraping the barns until adequate freeboard was available to prevent an
overflow of the lagoon. At the time of the February 14, 2001 inspection, dairy employees were
sandbagging the lagoon berm in an attempt to stop an overflow.

120. On February 15, 2001, the lllinois EPA conducted an inspection in response to a
citizen complaint and due to the lack of adequate freeboard in the lagoon observed the previous
day. Mr. Inskeep indicated that the dairy had made an attempt to land apply wastewater from
the lagoon that morning but field conditions were too wet. At the time of the inspection Mr.
Inskeep acknowledged that the facility was still flushing both the milking parlor and the freestall
barns. Mr. Inskeep also acknowledged that he did not know the volume of water utilized in the
flushing process. The frequency of flushing and volume per flush was apparently left to the
discretion of the individual operator(s). The system operated on a manual basis and was not
automated nor was it assisted by an automated timer. At the time of the inspection, Mr.
Inskeep said that cessation of flushing was not practical, and could not be done. He indicated
that the alternative method, scraping of solids, resulted in solids settling into pipes, which
required that a contractor be retained to clear the pipes. The lllinois EPA again advised Mr,
Inskeep that the facility should not place any more waste into the lagoon. At the time of the
February 15, 2001 inspection, there was no freeboard available in the lagoon. Wastewater was
beginning to flow east, over the top of the berm. Further, there continued to be an
accumulation of livestock waste and wastewater south and west of the southernmost barns,
contained only because the land wés depressed in that area. The area was not an approved or
authorized waste containment structure. Also at the time of the inspection, cattle manure
flowed west from the west end of the center freestall barn and passed across the gravel road
where it accumulated on neighboring property. A sample was collected from this accumulation
on neighboring property. Test results of this sample indicated ammonia levels of 32 mg/l, BOD,
levels of 860 mg/l and suspended solids of 135,000 mg/l. A significant accumulation of cattle
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manure existed outside the west end of all the freestall barns and in between the barns.

121.  On February 16, 2001, the lllinois EPA conducted an inspection of the facility.
There was no freeboard available in the lagoon. Wastewater was ponded along the top of the
east berm. The lllinois EPA inspector obtained information that additional wastewater had been
pumped to the lagoon throughout the night. Gordon Inskeep shut off the pumps at the lift
station where the waste was pumped into the lagoon early in the morning of February 16, 2001.
The barns and milking parlor were still being flushed. The wastewater and manure generated in
the barns and milking parlor were being diverted to the low area south of the southernmost
freestall barn by allowing the sewer system to surcharge.

122. 'On February 17, 2001, the lllinois EPA conducted an inspection. At the time of
the inspection, the facility continued to pump wastewater from the lagoon into a
ravine/waterway approximately 3/4 mile southwest of the facility’s lagoon. Upon learning that
the facility was continuing to pump, the Illinois EPA inspector demanded the pumping be
stopped. David Inskeep, owner/manager of the facility, refused to stop the pumping. Mr.
Inskeep accompanied the inspectors to the location of the ravine/waterway. A hose was
observed discharging lagoon wastewater.into a large waterway, a significant accumulation of
foam was observed at the end of the hose, and the liquid in the waterway was turbid, greenish
brown in color and contained a strong livestock waste odor. There were two discharge pipes in
the first dry dam in the ravine. At the time of the inspection, wastewater was being discharged
through the lower of the two pipes at a rate of approximately 60 to 100 gpm. This wastewater
was flowing into a second impoundment. The drain pipes in the second dry dam were not
plugged. Wastewater was discharging through the pipes of the second dry dam at an
estimated flow of 60 to 100 gpm. The wastewater that discharged through the second dry dam
flowed into a pond. Liquid in the pond was turbid, greenish-brown in color and had a strong
livestock waste odor. Dead and distressed fish were observed in the pond. The pond was

39




R2012-023
S James Electronic Filing - Received, Clerk's Office, 10/16/2012

discharging, via an approximately 30-inch diameter corrugated metal pipe, into a waterway that
flowed directly into the West Fork Kickapoo Creek. Following the observations of the discharge
lthrough the dry dams, the Iflinois EPA inspectors again demanded that Mr. Inskeep stop
pumping wastewater from the lagoon into the ravine/waterway. Mr. Inskeep then agreed to do
so, and at approximately 3:40 P.M. the inspectors verified that the pump was shut off. Water
samples were collected. Test results of a sample of the wastewater behind the first dry dam
indicated ammonia levels of 310 mg/l, BOD; levels of 870 mg/l and suspended solids levels of:
350 mg/l. Test results of a sample of the wastewater discharge from the pond indicated
ammonia levels of 27 mg/l, BOD; levels of 51 mg/l and suspended solids levels of 120 mg/l.

123. At the time of the February 17, 2001 inspection, the lllinois EPA inspector
observed frozen livestock wastewater outside the lagoon in the emergency spillway. The
inspector observed an eroded channel leading away from the emergency spillway in a
southeasterly direction and continuing into a nearby receiving stream. The inspector observed
a low flow of wastewater in a portion of the eroded channel. The liquid in the eroded channel
contained a strong livestock waste odor similar to the lagoon wastewater. These conditions
indicated that livestock wastewater had recently seeped through the emergency spillway and
discharged from the lagoon.

124. At the time of the February 17, 2001 inspection, an accumulation of liquid waste
existed .south and west of the southernmost freestall barn. It consisted of wastewater and
manure generated in the barns and parlor that was surcharging from the facility’s waste
collection system. This accumulation existed in a low-lying area south of the barns that was not
an authorized waste containment structure.

125. On February 18, 2001, the lllinois EPA conducted an inspection of the inwood
facility and the watershed of a ravine/waterway approximately 3/4 mile southwest of the facility’s

lagoon. At the time of the February 18, 2001 inspection, there was 8 to 9 inches of freeboard in
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the lagoon, measured from the top of the east berm. Wastewater and manure generated in the
barns and parlor was surcharging from the sanitary collection system to the low lying area south
of the barns that was not an authorized waste containment structure. This wastewater
accumulation was rising and entered the south barn.

126. At the time of the February 18, 2001 inspection, wastewater that had been
pumped from the lagoon on the previous two days remained impounded behind the two dry
dams in the ravine/waterway. There was 2 to 3 feet of freeboard behind the first dry dam and 3
to 4 feet of freeboard behind the second dry dam. Dead fish were observed along the banks of
the pond at the west end of the ravine/waterway. The impounded liquid, contents of the pond,
and discharge from the pond emitted a livestock waste odor and was dark brown in color. The
pond was discharging at a rate of approximately 30 to 60 gpm to a waterway that led directly
into the West Fork Kickapoo Creek. Foam was present in the pond discharge and in the West
Fork Kickapoo Creek downstream from where the pond discharge entered the creek. Samples
were collected from the waterway/ravine area. Test results from the sample of wastewater
impounded behind the first dry dam indicated ammonia levels of 220 mg/I, BOD; levels of 730
mg/l and suspended solids levels of 390 mg/l. Test results from the sample of wastewater
impounded behind the second dry dam indicated ammonia levels of 310 mg/l, BOD, levels of
1,100 mg/l and suspended solids levels of 650 mg/l. Test results of the sample of the
discharge from the pond indicated ammonia levels of 27 mg/l, BOD; levels of 55 mg/l and
suspended sblids levels of 50 mg/l.

127. At the time of the February 18, 2001 inspection, the lagoon had 8 to 9 inches of
freeboard, measured from the top of the east berm.

128. On February 19, 2001, the lllinois EPA conducted an inspection of the Inwood
facility and the watershed of a ravine/waterway approximately 3/4 mile southwest of the facility’s
lagoon. At the time of the February 19, 2001 inspection, the lagoon had 8 to 9 inches of

41



R2012-023
S James Electronic Filing - Received, Clerk's Office, 10/16/2012

freeboard, measured from the top of the east berm. The barns and parlor were still being
flushed, and wastewater and manure generated in the barns and parlor were being surcharged
from the sanitary system into the low-lying area south of the barns that was not an authorized
waste containment structure.

129. At the time of the February 19, 2001 inspection, the wastewater from the pond at
the west end of the ravine/waterway was discharging into a waterway that led directly into the

West Fork Kickapoo Creek. Dead fish were observed along the banks of the pond. Samples
were collected at the time of the February 19, 2001 inspection. Test results of the sample of
the discharge from the pond indicated ammonia levels of 27 mg/l, BOD, levels of 33 mg/l and
suspended solids levels of 69 mgl/l.

130. On February 20, 2001, the lllinois EPA conducted an inspection of the Inwood
facility and the watershed of a ravine/waterway approximately 3/4 mile southwest of the facility’s
lagoon. The lagoon had 8 to 9 inches of freeboard at the time of the inspection, measured from
the top of the east berm. Wastewater and manure generated in the barns and parlor was
surcharging from the sanitary collection system to the low-lying area south of the barns that
was not an authorized waste containment structure. This accumulation of wastewater
continued to rise in elevation. At the ravine/waterway, there was 2 to 3 foot of freeboard in the
impoundment behind the first dry dam and 3 to 4 feet of freeboard in the impoundment behind
the second dry dam. The pond at the west end of the ravine/waterway was discharging into a
waterway that led directly into the West Fork Kickapoo Creek. Dead fish were observed on the
banks of the pond. Samples were collected at the time of the February 20, 2001 inspection.
Test results of the sample of the discharge from the pond indicated ammonia levels of 22 mg/l,
BOD; levels of 36 mg/l and suspended solids levels of 31 mg/l. At the time of the February 20,
2001 inspection, the lllinois EPA inspector experienced a strong anaerobic odor at the
southeast corner of the facility’s lagoon. This location was downwind.
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131. On February 21, 2001, the Illinois EPA conducted two inspections of the Inwood
facility and the watershed of a ravine/waterway approximately 3/4 mile southwest of the facility’s
lagoon, one in the morring and one in the afternoon. At the time of the morning inspection, the
lagoon freeboard was 8 to 9 inches, measured from the top of the east berm. Wastewater and
manure generated in the barns and parlor were surcharging to the low-lying area to the south of
the barns that was not an authorized waste containment structure. The elevation and surface
area of this accumulation had continued to increase. At the time of the morning inspection, the
pond at the west end of the ravine/waterway was discharging into a waterway that led directly to
the West Branch Kickapoo Creek. At the time of the afternoon inspection, the pond at the west
end of the ravine/waterway was discharging into a waterway and flowed directly into the West
Branch Kickapoo Creek. The discharge was brown and turbid and emitted a cattle manure
odor. A sample of the discharge was collected. Test results of this sample indicated ammonia
levels of 30 mg/l, BOD, levels of 54 mg/l and suspended solids levels of 137 mg/l. At the time
of tﬁe afternoon inspection, the lilinois EPA also investigated a complaint regarding the land
application of livestock waste by Inwood personnel on a field north of Taggart Road in Section
19, T.9N.-R.5E, Elmwood Township. Livestock waste had been applied in and near a waterway
in Section 19, and it was apparent that solid waste had previously been applied in the same
waterway at an earlier date.

132. At the time of the February 21, 2001 inspection conducted in the morning, there
was a strong anaerobic odor emanating from the facility’s lagoon. At the time of the February
21, 2001 inspection conducted in the afternoon, lllinois EPA inspectors experienced cattle barn
odors west of the dairy along Taggart Road and in the ravine/waterway area. The wind was out
of the east.

133. On February 22, 2001, the lllinois EPA conducted an inspection of the Inwood
facility and the watershed of a ravine/waterway approximately 3/4 mile southwest of the facility’s
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lagoon. The facility’s lagoon had a freeboard of 8 to 9 inches, measured from the top of the
east berm. Wastewater and manure generated in the barns were being surcharged from the
sanitary collection system to a low-lying area south of the barns that was not an authorized
waste containment structure. The elevation and surface area of this accumulation was
continuing to increase. At the time of the inspection, the pond on the west end of the
ravine/waterway was discharging to a waterway that flowed directly into the West Fork
Kickapoo Creek. A sample of the pond discharge was collected. Test results of the sample of
liquid discharged from the pond at the time of the inspection indicated am.monia levels of 29
mg/l, BOD; levels of 53 mg/l, and suspended solids levels of 112 mg/l. At the time of the
February 22, 2001 inspection, a strong anaerobic odor was experienced around the lagoon.

134.  On February 23, 2001, the lllinois EPA conducted an inspection of the Inwood
facility and the watershed of a ravine/waterway approximately 3/4 mile southwest of the facility’s
lagoon. At the time of the inspection, liquid from the pond was discharging at a rate of
approximately 30 gpm to a waterway that flowed directly into the West Fork Kickapoo Creek.
The discharging liquid was greenish brown in color, and emitted a livestock waste odor. Foam
was observed at the outfall. Samples were collected at the ravine/waterway area. Test results
of the sample of the pond discharge indicated ammonia levels of 34 mg/l, BOD, levels of 63
mg/l and suspended solids levels of 70 mg/l. At the time of the inspection, wastewater and
manure generated in the barns and parlor were surcharging from the sanitary collection system
to the low-lying area south of the barns that was not an authorized waste containment structure.
This accumulation continued to increase in elevation and surface area. At the time of the
inspection, there was approximately 8 inches of freeboard in the facility’s lagoon, measured
from the top of the east berm. The inspectors observed a strong anaerobic odor around the
facility’s lagoon.

135. On February 24, 2001, the lllinois EPA conducted a compliance inspection at the
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Inwood facility and the watershed of a ravine/waterway approximately 3/4 mile southwest of the
facility’s lagoon. The facility's lagoon had about 6 inches of freeboard. The lllinois EPA
inspector experienced a strong anaerobic odor around the lagoon. Wastewater and manure
generated in the barns were being surcharged from the sanitary collection system to a low-lying
area south of the barns that was not an authorized waste containment structure. The elevation
and surface area of this accumulation was continuing to increase. Wastewater from this
accumulation was entering the storm sewer system through downspout inlets. This wastewater
was discharging from the northwest storm water retention basin. At the time of the inspection,
wastewater and storm water were also seeping through the berm along the west access road.
This berm was a makeshift structure consisted of dirt, old bedding and waste feed. The
discharge through the makeshift berm entered a drainage stream located on the west side of
the dairy. At approximately 8:20 P.M. on February 24, 2001, the northwest retention basin was
discharging to a road ditch along Taggart Road. The road ditch flows into the unnamed
tributary of the West Fork Kickapoo Creek that flows south to north along the west side of the
dairy. The discharge was turbid. The unnamed tributary was turbid and odorous with large
accumulations of billowing foam:.

136. By approximately 4:00 P.M. on February 24, 2001, wastewater had accumulated
on the west side of the dairy between the north and central freestall barns and covered the
gravel lane on the west side of the freestall barns: The wastewater was draining down a slope
on the west side of the gravel land. The wastewater was very turbid, greenish brown in color
and emitted a strong livestock waste odor. The wastewater flowed west into an adjoining field
and then flowed north where it entered the unnamed tributary of West Fork Kickapoo Creek
that flows from south to north along the west side of the dairy. A significant amount of foam
was in the discharge path.

137. At the time of the February 24, 2001 inspection, the lllinois EPA inspector
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observed runoff that was greenish brown to brown in color, produced a white foam and emitted
a livestock waste odor to be coming off the dairy's land application fields in Sections 19, 30 and
31, T.9N.-R.5E, EImwood Township. At the time of the inspection, liquid from the pond located
at the west end of the ravine/waterway that contained wastewater from the dairy was
discharging to a waterway that flowed directly into the West Fork Kickapoo Creek. This
discharge was again observed at approximately 5:00 P.M. and 8:45 P.M., at a rate of
approximately 100 gpm.

138. At approximately 5:45 P.M. on February 24, 2001, runoff was discharging from a
dirt feedlot that con‘tained a large stockpile of manure on a slope, located south of Korth Road
on a hillside above the West Fork Kickapoo Creelf in the Northwest 1/4, Section 31, T9N, R5E,
Elmwood Township. Runoff from the feedlot ran directly into the West Fork Kickapoo Creek
and also into a private pond that had an unimpeded outlet to the West Fork Kickapoo Creek.

139. On February 25, 2001, the lllinois EPA conducted a compliance inspection at the
Inwood facility. At the time of the inspection, there was 4 inches of freeboard in the facility’s
lagoon. The lllinois EPA inspector experienced a strong anaerobic odor around the lagoon.
Wastewater and manure generated in the barns were being surcharged from the sanitary
collection system to a low-lying area south of the barns that was not an authorized waste
containment structure. The elevation and surface area of this accumulation was continuing to
increase. The dairy was placing additional waste feed along the west access road to contain
the wastewater in this accumulation. Wastewater continued to enter the storm sewer system
through downspout inlets and discharge from the northwest storm water retention basin. At the
time of the inspection, liquid from the pond located at the west end of the ravine/waterway that
contained wastewater from the dairy was discharging to a waterway that flowed directly into the
West Fork Kickapoo Creek. The impoundment in the ravine/waterway behind the first dry dam
had 2 V2 feet of freeboard. The impoundment behind the second dam had 2 to 3 inches of
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freeboard.

140. On February 26, 2001, the lllinois EPA conducted a compliance inspection at the
Inwood facility. The facility lagoon had approximately 4 inches of freeboard. The lllinois EPA
inspector experienced a strong anaerobic odor around the lagoon. Wastewater and manure
generated in the barns were being surcharged from the sanitary collection system to a low-lying
area south of the barns that was not an authorized waste containment structure. Wastewater
continued to enter the storm sewer system through downspout inlets and discharge from the
northwest storm water retention basin. At the time of the inspection, liquid from the pond
located at the west end of the ravine/waterway that contained wastewater from the dairy was
discharging to a waterway that flowed directly into the West Fork Kickapoo Creek. The
impoundment of wastewater in the ravine behind the second dry dam contained no freeboard.

141. On February 27, 2001, the lllinois EPA conducted a compliance inspection at the
Inwood facility. The facility lagoon had approximately 4 inches of freeboard at the time of the
inspection. The lllinois EPA inspector experienced a strong anaerobic odor around the lagoon.
Wastewater and manure generated in the barns were being surcharged from the sanitary
collection system to a low-lying area south of the barns that was not an authorized waste
containment structure. Wastewater continued to enter the storm sewer system through
downspout inlets. A riser pipe had been installed on the outlet pipe in the northwest storm
water retention basis in an attempt to stop the wastewater discharge. Surcharging problems
along the sewer system were producing back-ups in the milking parlor basement.
At the time of the inspection, liquid from the pond located at the west end of the
ravine/waterway that contained wastewater from the dairy was discharging to a waterway that
flowed directly into the West Fork Kickapoo Creek. The impoundment of wastewater in the
ravine behind the second dry dam contained no freeboard.

142. On February 28, 2001, the lllinois EPA conducted a compliance inspection at the
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Inwood facility. The facility lagoon had approximately 4 inches of freeboard at the time of the
inspection. The lllinois EPA inspector experienced a strong anaerobic odor around the lagoon.
Wastewater and manure generated in the barns were being surcharged from the sanitary
collection systemto a low-lying area south of the barns that was not an authorized waste
containment structure. Wastewater continued to enter the storm sewer system through
downspout inlets. Surcharging problems along the sewer system were producing back-ups in
the milking parlor basement. At the time of the inspection, the dairy was not milking due to the
ponding of wastewater in the milking parlor basement. At the time of the inspection, liquid from
the pond located at the west end of the ravine/waterway that contained wastewater from the
dairy was discharging to a waterway that flowed directly into the West Fork Kickapoo Creek.
David Inskeep reported that the pond discharge was stopped at 5:00 P.M. on February 28,
2001.

143. On March 1, 2001, the lllinois EPA conducted a compliance inspection at the
Inwood facility. The facility lagoon had approximately 4 inches of freeboard at the time of the
inspection. The lllinois EPA inspector experienced a strong anaerobic odor around the lagoon.
The facility’s barns were being scraped to remove manure. Manure from the north and central
barns was being pushed to the west for loading and hauling to fields. Manure from the south
barn was being pushed directly into the un-contained wastewater accumulation that existed in a
low-lying area south of the south barn. Wastewater and manure generated in the barns were
being surcharged from the sanitary collection system to a low-lying area south of the barns that
was not an authorized waste containment structure. Wastewater continued to enter the storm
sewer system through downspout inlets. Brown, turbid and odorous wastewater was present in
the northwest retention basin, and .at the time of the inspection there was a small seepage of
discharge from this basin to the adjacent road ditch. Bedding and other barn solids, including
manure, were present in the south bunker silo. Leachate was leaving this site and collecting in
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an un-contained “pool” area to the south.

144. On March 2, 2001, the lllinois EPA conducted a compliance inspection at the
Inwood facility. Wastewater and manure generated in the barns were being surcharged from
the sanitary collection system to a low-lying area south of the barns that was not an authorized
waste containment structure. The facility lagoon had approximately 4 inches of freeboard at the
time of the inspection. The lllinois EPA inspector experienced a strong anaerobic odor
downwind of the lagoon.

145. On March 3, 2001, the lllinois EPA conducted a compliance inspection at the
Inwood facility. Wastewater generated in the parlor was being surcharged from the sanitary
collection system to a low-lying area south of the barns that was not an authorized waste
containment structure. The facility lagoon had approximately 4 inches of freeboard at the time
of the inspection. The lllinois EPA inspector experienced a strong anaerobic odor downwind of
the lagoon.

146. On March 4, 2001, the lllinois EPA conducted a compliance inspection at the
Inwood facility. Wastewater in the parlor was being surcharged from the sanitary collection
system to a low-lying area south of the barns that was not an authorized waste containment
structure. Wastewater from the fiush pits in the barns and a manhole near the parlor was
hauled to the low-lying area south of the barns. At the time of the inspection, this accumulation
was on the verge of overflow to the stream on the west side of the dairy. Wastewater seeped
through the makeshift berm along the west access road and was ponded in a field west of the
facility. The facility lagoon had approximately 4 inches of freeboard at the time of the
inspection. The Illinois EPA inspector experienced a strong anaerobic odor downwind of the
lagoon.

147. On March 4, 2001, the lllinois EPA conducted a compliance inspection at the
Inwood facility. At the time of the inspection, the dairy continued to remove wastewater from
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the ravine/waterway into which lagoon wastewater had been released by the dairy, located
about 3/4 mile south of the lagoon. The wastewater was being pumped from the waterway and
land applied to adjacent fields. Considerable runoff was coming from the fields back to the
impoundment behind the second dry dam in the ravine. There was sheet flow of wastewater
over the dam.

148. On March 5, 2001, the lllinois EPA conducted a compliance inspection at the
Inwood facility. Wastewater in the parlor was being surcharged from the sanitary collection
system to a low-lying area south of the barns that was not an authorized waste containment
structure. Wastewater from the flush pits in the barns and a manhole near the parlor was
hauled to the low-lying area south of the barns. The facility lagoon had approximately 4 inches
of freeboard at the time of the inspection. The lllinois EPA inspector experienced a strong
anaerobic odor downwind of the lagoon.

149. On March 6, 2001, the lllinois EPA conducted a compliance inspection at the
Inwood facility. Wastewater from the parlor was being surcharged from the sanitary collection
system to a low-lying area south of the barns that was not an authorized waste containment
structure. Wastewater from the flush pits in the barns and a manhole near the parlor was
hauled to the low-lying area south of the barns. The facility lagoon had approximately 4 inches
of freeboard at the time of the inspection. The lllinois EPA inspector experienced a strong
anaerobic odor downwind of the lagoon.

150. On March 7, 2001, the lllinois EPA conducted a compliance inspection at the
Inwood facility. Wastewater generated in the parlor was being surcharged from the sanitary
coltection system to a low-lying area south of the barns that was not an authorized waste
containment structure. Wastewater from the flush pits in the barns and a manhole near the
parlor was hauled to the low-lying area south of the barns. At the time of the inspection, this

accumulation extended to the west edge of the property, and wastewater was backed up into
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the west end of the southernmost barn. Thick manure solids were present in the accumulation
and this waste area was odorous. Manure runoff was observed by the lllincis EPA inspectors
along the west side of the dairy. Manure drained across the gravel lane at the west end of the
barns and was deposited in the drainage path along the west side of the facility. Wastewater
from this accuhulation continued to enter the storm sewer system. Wastewater continued to
seep from the northwest retention basin. A dark colored, turbid liquid with a strong livestock
waste odor was draining out of the northwest retention basin. The dairy was taking solid
wastes, such as bedding, to the bunker silo. At the time of the inspection, the facility lagoon
had approximately 4 inches of freeboard. The lllinois EPA inspector experienced a strong
anaerobic odor around the lagoon.

151. On March 8, 2001, the lllinois EPA conducted a compliance inspection at the
Inwood facility. Wastewater generated in the parlor was being surcharged from the sanitary
collection system to a low-lying area south of the barns that was not an authorized waste
containment structure. Wastewater from the flush pits in the barns and a manhole near the
parlor was hauled to the low-lying area south of the barns. The facility lagoon had
approximately 5 inches of freeboard at the time of the inspection. The lilinois EPA inspector
experienced a strong anaerobic odor downwind of the lagoon. The lllinois EPA inspector also
experienced an offensive putrid odor from the dairy along Wiley Road near the Azure and
Wagner residences.

152. On March 9, 2001, the lllinois EPA conducted a compliance inspection at the
Inwood facility and at fields utilized by Inwood for the application of waste. At the time of the
inspection, the lllinois EPA inspectors observed wastewater pooled in a waterway on a field
located in the southwest one quarter of Section 22, EImwood Township. The waterwéy drained
to a nearby stream via a 10- to 12-inch diameter corrugated metal pipe. This release was

reported and received the following incident number: H 2001 0407. At the time of the March 9,
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2001 inspection, the facility lagoon had approximately 6 inches of freeboard. The lllinois EPA
inspector experienced a strong anaerobic odor downwind of the lagoon. At the time of the
inspection, there was a trickle discharge of green colored, turbid liquid from the northwest
retention basin.

153. On March 10, 2001, the lllinois EPA conducted a compliance inspection at the
Inwood facility and at fields utilized by Inwood for the application of waste. A field tile located in
a field in the southwest one quarter of Section 22, Elmwood Township, an area where Inwood-
was land applying waste, was flowing about 50 percent full with green-brown water that had a
cattle waste/manure odor. The wastewater drained from the field tile to an adjacent stream.
This was the same field and field tile where a livestock waste release had occurred on March 9,
2001. At the time of the March 10, 2001 inspection, the facility’s lagoon had about 7 inches of
freeboard.

154. On March 11, 2001, the lllinois EPA conducted a compliance inspection at the
Inwood facility and at fields utilized by Inwood for the application of waste. At the time of the
inspection, the facility’'s lagoon had about 7 inches of freeboard. The lllinois EPA inspector
experienced a strong anaerobic odor downwind of the lagoon. At the time of the inspection, the
lllinois EPA inspector observed that the dairy was pumping into the lagoon from two waste
steams: the dairy was pumping wastewater into the facility’s lagoon from the accumulation
south of the southernmost barn and also from the ravine/waterway. Pursuant to court order,
the dairy was allowed to pump into the lagoon from only one waste stream. Also at the time of
the inspection, the dairy was land applying waste on an area outside of the watershed of the
ravine/watershed, contrary to the requirements of a court order then in effect.

155. On March 12, 2001, the lllinois EPA conducted a compliance inspection at the
Inwood facility and at fields utilized by Inwood for the application of waste. At the time of the

inspection, the facility’s lagoon had about 6 inches of freeboard.
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156. On March 13, 2001, the lllinois EPA conducted a compliance inspection at the
Inwood facility and at fields utilized by Inwood for the application of waste. At the time of the
inspection, the facility’s lagoon had about 7 ¥z inches of freeboard.

157. On March 15, 2001, the lllinois EPA conducted a compliance inspection at the
Inwood facility and at fields utilized by Inwood for the application of waste. At the time of the
inspection, the facility’s lagoon had about 11 to 12 inches of freeboard. Solids from the low-
lying area south of the barns were being stockpiled in the leachate pool and bunker silo area at
the south end of the facility. Daily dairy wastewater generation from the milking parior/holding
pen area was flowing down the facility’s gutter to the lift station sump, and some wastewater
was surcharging back into the un-contained low-lying area due to apparent partial plugging in
the sump. At the time of the inspection, runoff was occurring from manure stockpiled by
Inwood south of Korth Road, Section 31, Elmwood Township.

158. On March 16, 2001, the lllinois EPA conducted a compliance inspection at the
Inwood facility and at fields utilized by Inwood for the application of waste. At the time of the
inspection, the facility’s lagoon had about 12 inches of freeboard.

159. On March 17, 2001, the lllinois EPA conducted a compliance inspection at the
Inwood facility and at fields utilized by inwood for the application of waste. Daily dairy
wastewater generation from the milking parlor/holding pen area was surcharging into the un-
contained low-lying area south of the barns. At the time of the inspection, the facility’s lagoon
had about 9 inches of freeboard.

160. On March 19, 2001, the lllinois EPA conducted a compliance inspection at the
Inwood facility and at fields utilized by Inwood for the application of waste. Daily dairy
wastewater generation from the milking parlor/holding pen area was surcharging into the un-
contained low-lying area south of the barns. A large volume of manure solids existed in the un-

contained low-lying area at the time of the inspection. At the time of the inspection, the
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facility’s lagoon had about 9 inches of freeboard. The lllinois EPA inspector experienced a
septic-putrid odor on all sides of the lagoon. Dark brown and odorous wastewater existed in the
northwest retention basis and was seeping through the discharge pipe. At the time of the
inspection, accumulations of manure existed in the gutter area and around the east end of the
center and south barns. Some of this manure also flowed onto the open lot area between the
north and center barns. Manure had not been hauled after scraping over the weekend due to
lack of adequate staffing at the dairy. Over the weekend the manure had been pushed to the
east end of the barns and allowed to accumulate.

161. At the time of the March 19, 2001 inspection, the wastewater collected in the un-
contained “leachate pool” to the south of the south bunker silo area appeared to be seeping to
the adjacent ditch on the west side of the pool.

162. On March 22, 2001, the lllinois EPA conducted a compliance inspection at the
Inwood facility and at fields utilized by Inwoad for the application of waste. At the time of the
inspection, the facility’s lagoon had about 10 inches of freeboard. The lllinois EPA inspector
experienced a strong anaerobic odor downwind of the lagoon.

163. On March 23, 2001, the Illinois EPA conducted a compliance inspection at the
Inwood facility and at fields utilized by Inwood for the application of waste. At the time of the
inspection, the facility’s lagoon had about 12 ¥z inches of freeboard. The lllinois EPA inspector
experienced a strong anaerobic odor downwind of the lagoon. Wastewater from the barns was
draining to the un-contained low-lying area south of the barns, and milking parlor wastewater
was accumulating in the sanitary sewers.

164. On March 24, 2001, the lilinois EPA conducted a compliance inspection at the
Inwood facility and at fields utilized by Inwood for the application of waste. The facility’'s lagoon
had 14 inches of freeboard. Daily dairy wastewater generation from the milking parlor and barn

watering troughs was surcharging into the un-contained low-lying area south of the barns.
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165. On March 25, 2001, the lllinois EPA conducted a compliance inspection at the
Inwood facility and at fields utilized by Inwood for the application of waste. The facility’s lagoon
had 17.7 inches of freeboard. Wind was out of the northwest. The lilinois EPA inspector
experienced strong dairy odors off-site at the Wagner and Azure residences.

166. On March 26, 2001, the lllinois EPA conducted a compliance inspection at the
Inwood facility and at fields utilized by Inwood for the application of waste. The facility’s lagoon
had about 22 inches of freeboard. The lllinois EPA inspector experienced strong odors from
Inwood off-site along Wiley Road near the Azure and Wagner residences.

167. On March 27, 2001, the lllinois EPA conducted a compliance inspection at the
Inwood facility and at fields utilized by Inwood for the application of waste. An area of land
application in the west portion of Section 19 along Route 78 had solids that were at least a day
old that had not been incorporated. These solids were very odorous. Other areas had been
incorporated by chisel and these areas were also odorous. Some solids had been applied on
top of previously chiseled ground. Solids were stockpiled along the east side of the chiseled
area. Solids were also stockpiled to the north of this area in a waterway tributary to two lakes.

168. At the time of the March 27, 2001 inspection, the dairy’s northwest retention
basin contained black septic wastewater. Some seepage from the retention basin was entering
the adjaéent road ditch that was tributary to an unnamed tributary of West Fork Kickapoo
Creek. At the time of the inspection, a large pool of odorous milk wastewater was present in
the west end of the north feedliot due to surcharging at the sanitary manhole northwest of the
north barn.  Daily dairy wastewater generation from the parlor was also surcharging into the
un-contained low-lying area south of the barns. Manure solids from the milking parlor/holding
pen areas and center and south barns had overflowed the gutter area onto the adjacent ground
surface.

169. At the time of the March 27, 2001 inspection, the lllinois EPA inspector
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experienced strong anaerobic odors at the facility’s lagoon, especially on the downwind east
side.

170. On March 29, 2001, the lllinois EPA conducted a compliance inspection at the
Inwood facility.and at fields utilized by Inwood for the application of waste. At the time of the
inspection, the wind was out of the east. Lagoon odors were noted in the ravine/waterway area
approximately 3/4 mile south of the lagoon. Lagoon odors were also experienced by the lllinois
EPA inspector as he was driving on Route 78 west of the ravine. The lllinois EPA inspector
experienced strong odors from Inwood’'s Section 19, EImwood Township, solids application
area along Route 78. At the time of the inspection, solids were being spread on chiseled
ground. Manure solids stockpiles existed in several areas on the field.

171.  On April 4, 2001, the lllinois EPA conducted a compliance inspection at the
Inwood facility. At the time of the inspection, the sanitary sewer system remained plugged.
The dairy had set up a portable pump with hose at the south freestall barn in an attempt to
pump around the blockage. At the time of the inspection, fresh manuré was on top of the 8-
inch curb of the freestall barns and extended outside of the barns. Storm water continued to
mix with manure at the site. A significant accumulation of manure existed in an un-contained
manner along the alley/transfer lane at the east end of the freestall barns. At the time of the
inspection, the lllinois EPA inspector experienced a strong, offensive odor at the facility’s
lagoon. Anaerobic activity/gasification was occurring in the lagoon. A significant sludge
accumulation existed at the southwest portion of the lagoon.

172.  On April 9, 2001, the lllinois EPA conducted a compliance inspection at the
Inwood facility and at fields utilized by Inwood for the application of waste. At the time of the
inspection, the lllinois EPA inspector experienced a strong anaerobic odor downwind of the
facility’s lagoon. Neighbors William Wagner and Jeff Azure reported that the off-site lagoon

odors had been particularly strong and offensive in recent weeks. At the time of the inspection,
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a contractor was continuing to attempt to clean sanitary sewer lines. Wastewater was being
pumped from the un-contained wastewater accumulation south of the freestall barns into the
lagoon with a portable pump. At the time of the inspection, the lllinois EPA inspector observed
that wastewater, manure solids and other livestock wastes had not been contained by the
shallow gutters in the barns and along the east transfer alley. This waste ultimately flowed into
the newly designated clean storm water areas and polluted these areas.

173.  On April 11, 2001, the lllinois EPA conducted a compliance inspection at the
Inwood facility and at fields utilized by Inwood for the application of waste. At the time of the
inspection runoff was occurring from a stockpile of manure solids, rice hulls and haylage in the
northeast one quarter of Section 19, ElImwood Township, along Peabody Road. The runoff was
discharging to an unnamed tributary of West Fork Kickapoo Creek. The discharge was brown
in color, turbid, contained foam and emitted odor. At the time of the inspection, the lllinois EPA
inspectors experienced strong offensive putrid odor at the location of the stockpile runoff on
Peabody Road. This location was about 3/4 mile north-northwest of the dairy and the facility’s
lagoon. The wind was out of a southerly direction. The similar but much stronger odor was
experienced by the inspectors about one hour later at the north end of the lagoon.

174. At the time of the April 11, 2001 inspection, both solid and liquid manure existed
on the outside of the freestall barns, in an un-contained manner, along the north and south
sides of the buildings. An accumulation of manure extended west from the transfer alley
between the central and southern barn. Liquid manure was observed by the inspectors to be
flowing out of the west end of the center barn and draining south. At the time of the inspection,
roof water was draining out of broken and damaged roof gutters and was being blown back into
the barns by the wind. At the time of the inspection, the inspectors observed large
accumulations of manure solids in the southern portion of the transfer lane extending from the

south barn toward the facility’s lagoon.

57



R2012-023 :
S James Electronic Filing - Received, Clerk's Office, 10/16/2012

175.  On April 16; 2001, the lllinois EPA conducted a compliance inspection at the
Inwood facility and land application sites. At the time of the inspection the lllinois EPA inspector
experienced a strong anaerobic/septic odor downwind of the facility’s lagoon. The same strong
putrid odor was experienced by the lllinois EPA inspector off-site along Wiley Road near the
Azure and Wagner residence and also along Korth Road. At the time of the inspection, the
lllinois EPA inspector observed that wastewater and manure solids were not being contained by
the shallow gutters in the barns and along the east transfer alley. The waste flowed into the
newly designated clean storm water areas. At the time of the inspection, dairy employees were
land applying solids that had been stockpiled on the Patterson farm in Section 31, Elmwood
Township. Several stockpiles of manure solids from the Inwood facility remained on fields in
Sections 19 and 22, EImwood Township, that needed to be properly land applied before the
next rain event.

176. On April 19, 2001, the lllinois EPA conducted a compliance inspection at the
inwood facility and land application sites. At the time of the inspection the lllinois EPA inspector
experienced a strong anaerobic/septic odor downwind of the facility’s lagoon. The odor was
also experienced off-site along Peabody Road near Graham Chapel Road. At the time of the
inspection, dairy employees were land applying stockpiled solids on the Patterson farm in
Section 31, Elmwood Township, and were beginning to land apply solids stockpiled in fields in
Section 19, EImwood Township. At the time of the inspection, several stockpiles of manure
solids from the Inwood facility remained on fields in Sections 19 and 22, Eimwood Township.

177. On April 23, 2001, the lllinois EPA conducted a compliance inspection at the
Inwood facility and land application sites. At the time of the inspection the lllinois EPA inspector
experienced a strong anaerobic/septic odor downwind of the facility’s lagoon. At the time of the
inspection, several stockpiles of manure solids from the Inwood facility remained on fields in

Sections 19 and 22, EImwood Township.
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178. On April 26, 2001, the lllinois EPA conducted a compliance inspection at the
Inwood facility and land application sites. At the time of the inspection, a considerable
accumulation of manure solids existed at the facility. A significant accumulation of
manure/bedding solids existed along the east transfer alley and the adjacent roadway. At the
time of the inspection, manure solids were also stockpiled on the solids separator load-out pad,
on the concrete slab near the south silage bunker and on fields in sections 19 and 22, EiImwood
Township. The lllinois EPA inspector experienced a strong anaerobic/septic odor downwind of
the facility’s lagoon and east transfer alley. The lllinois EPA inspector also experienced this
odor off-site along Wiley Road near the intersection with Foster Road.

179. On April 30, 2001, the lllinois EPA conducted a compliance inspection at the
Inwood facility and land application sites. At the time of the inspection, a significant amount of
livestock waste and manure solids was accumulated along the east transfer alley. Manure
solids were also stockpiled on the solids separator load-out pad, on the concrete slab near the
south silage bunker and on fields in Section 19, ElImwood Township. At the time of the
inspection, the lllinois EPA inspector experienced a strong anaerobic/septic odor downwind of
the lagoon and east transfer alley. The lllinois EPA inspector experienced the same odor off-
site along Wiley Road near the intersection with Foster Road.

180. On May 3, 2001, the lllinois EPA conducted a compliance inspection at the
Inwood facility and land application sites. At the time of the inspection, a significant amount of
manure solids had accumulated along the east transfer alley. Solids were stockpiled on the
solids separator load-out pad, on the concrete siab near the south silage bunker, in the
leachate pond area south of the silage bunkers and on fields in Section 19, Eimwood Township.
At the time of the inspection, the lllinois EPA inspector experienced a strong anaerobic/septic
odor downwind of the lagoon and east transfer alley. This anaerobic/septic odor was also

experienced off-site along Wiley Road, north by northeast of the facility.
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181. On May 7, 2001, the lllinois EPA conducted a compliance inspection at the
Inwood facility and land application sites. At the time of the inspection, there was a significant
accumulation of solids along the east transfer alley. Manure solids were stockpiled on the
solids separator load-out pad, on the concrete slab near the south silage bunker, in the
leachate pond area south of the silage bunkers, and on fields in Section 19, EImwood
Township. At the time of the inspection, the lllinois EPA inspector experienced a strong
anaerobic/septic odor downwind of the lagoon and east transfer alley. This odor was also
experienced off-site along Wiley Road, northeast of the facility.

182. On May 10, 2001, the lllinois EPA conducted a compliance inspection at the
Inwood facility and land application sites. At the time of the inspection, manure solids were
stockpiled on the solids separator load-out pad, on the concrete slab near the south silage
bunker, in the leachate pond area south of the silage bunkers, in the north exercise lot, and on
fields in Section 19, EImwood Township. At the time of the inspection, the lilinois EPA
inspector experienced a strong anaerobic/septic odor downwind of the lagoon and east transfer
alley. The lllinois EPA inspector also experienced the same anaerobic/septic odor off-site along
Peabody Road near Wiley Road.

183. On May 13, 2001, a manure release occurred at the Inwood facility. Livestock
wastewater drained east from the transfer alley and flowed between the two new temporary
basins. It entered the southeast storm water retention basin on the property and discharged to
the unnamed tributary to West Fork Kickapoo Creek.

184. On May 14, 2001, the lllinois EPA conducted a compliance inspection at the
Inwood facility and land application sites. At the time of the inspection, manure solids were
stockpiled on the solids separator load-out pad, on the concrete slab near the south silage
bunker, in the leachate pond area south of the silage bunkers, in the north exercise lot, and on

fields in Section 19, EImwood Township. At the time of the inspection, the lllinois EPA
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inspector experienced a strong anaerobic/septic odor downwind of the lagoon and east transfer
alley. The lllinois EPA inspector also experienced the same anaerobic/septic odor off-site along
Wiley Road.

185. On May 15, 2001, the lllinois EPA conducted a compliance inspection at the
Inwood facility and land application sites. Liquid in the northwest retention basin at the facility
was greenish-brown colored and turbid. A turbid, greenish-brown liquid was discharging from
the basin through the principal spillway at a rate of less than 5 gpm. Light foam was observed
at the outfall. At the time of the inspection, the lilinois EPA inspector observed that the north
temporary manure basin was not seeded or vegetated, and erosion from the area was resulting
in significant siltation and sedimentation in the southeast retention basin and in the discharge
from that basin.

186. On May 23, 2001, the lllinois EPA conducted a compliance inspection at the
Inwood facility and land application sites. The contents of the facility’s lagoon were black and
very turbid. The lllinois EPA inspector experienced an anaerobic/septic odor at the lagoon.
The contents of the temporary waste storage basins were black and very turbid, and emitted an
anaerobic/septic odor. The lllinois EPA inspector experienced an off-site anaerobic/septic odor
downwind of the facility on Wiley Road. At the time of the inspection, manure solids were
accumulated along the east transfer alley, and stockpiled on the solids separator load-out pad,
on the maturity barn load-out pad, and in the north exercise lot. Old manure and clean-up
solids were stored in the leachate pond area south of the silage bunkers, in the north exercise
lot, and on fields in Section 19, EImwood Township. The lllinois EPA inspector experienced
some odor downwind of the manure solids storage areas.

187. On May 30, 2001, the llinois EPA conducted a compliance inspection at the
Inwood facility and land application sites. The contents of the facility’s lagoon were black and

very turbid. The lllinois EPA inspector experienced an anaerobic/septic odor at the lagoon.
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The contents of the temporary waste storage basins were black and very turbid, and emitted an
anaerobic/septic odor. The lllinois EPA inspector experienced an off-site anaerobic/septic odor
downwind of the facility, west by northwest, along Taggart Road. At the time of the inspection,
manure solids were accumulated along the east transfer alley and stockpiled on the solids
separator load-out pad. Old manure and clean-up solids were stored on fields in Section 19,
Elmwood Township. The lllinois EPA inspector experienced some odor downwind of the
manure solids storage areas.

188. On June 4, 2001, the lllinois EPA conducted a compliance inspection at the
Inwood facility and fields utilized by Inwood for the application of waste. The contents of the
facility’s lagoon were black and turbid. The lllinois EPA inspector experienced an
anaerobic/septic odor at the lagoon. The contents of the temporary waste storage basins were
black and turbid, and emitted an anaerobic/septic odor. The lllinois EPA inspector experienced
an off-site anaerobic/septic odor west, downwind, of the facility. The lllinois EPA inspector
experienced odors emanating from Inwood’s application fields and observed some runoff from
the application fields in Section 19, ElImwood Township. The area had been subject to recent
rains. Old manure and bedding solids were still stockpiled in application fields in Section 19,
Elmwood Township. At the time of the inspection, manure was pushed over the top of the
shallow concrete curbs along the alleys in the barns and the east transfer alley. Manure
overflow from the alleys in the barns is a potential source of contamination during wet weather.

189. On June 11, 2001, the lllinois EPA conducted a compliance inspection at the
Inwood facility and fields utilized by Inwood for the application of waste. At the time of the
inspection, the lagoon freeboard was 22 inches. The contents of the facility’s lagoon were
black and turbid. The lllinois EPA inspector experienced an anaerobic/septic odor at the
lagoon. The contents of the temporary waste storage basins were black and turbid, and

emitted an anaerobic/septic odor. The lllinois EPA inspector experienced anaerobic/septic and
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livestock odors off-site, downwind, west, of the facility. At the time of the inspection, some old
manure and bedding solids were still stockpiled in Section 19, EImwood Township. At the
facility, manure solids were stored on the east transfer alley and the solids separator load-out
pad. Odors were experienced by the lllinois EPA inspector downwind of the stockpiles at the
fécility. At the time of the inspection, manure was pushed over the top of the shallow concrete
curbs along the alleys in the barns and the east transfer alley. Manure overflow from the alleys
in the barns is a potential source of contamination during wet weather.

190. On June 13, 2001, the lllinois EPA conducted a compliance inspectipn at the
Inwood facility and fields utilized by Inwood for the application of waste. At the time of the
inspection, the lagoon freeboard was 22 inches. The contents of the facility’s lagoon were
black and turbid. The lllinois EPA inspector experienced an anaerobic/septic odor at the
lagoon. The contents of the temporary waste storage basins were black and turbid, and
emitted an anaerobic/septic odor. The lllinois EPA inspector experienced anaerobic/septic and
livestock odors off-site, downwind, north by northeast of the facility along Wiley Road. At the
time of the inspection, old manure and bedding solids were still stockpiled in Section 19,
Elmwood Township. At the facility, manure solids were stored on the east transfer alley and the
solids separator load-out pad. Odors were experienced by the Illinois EPA inspector downwind
of the sto.ckpiles at the facility.

191.  On July §, 2001, the lllinois EPA conducted a compliance inspection at the
Inwood facility and at fields utilized by Inwood for the application of waste. At the time of the
inspection, the lagoon contents were dark and septic in appearance with considerable activity of
gasification and rising sludge. The southwest corner of the lagoon was covered with scum, and
the lagoon emitted a strong septic-putrid odor. The wind was from the north-northeast. Odors
were present on all sides of the lagoon. The north temporary basin emitted a strong manure

odor and had a 90 percent cover of thin scum. The south temporary basin emitted the same
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type of odor as the facility’s large lagoon. About 40 percent of the south temporary basin’s
surface was covered with scum. The lllinois EPA inspectors experienced strong odor
emanating from the waste in the bunker areas on the south end of the facility. The lllinois EPA
inspectors experienced lagoon and silage odors from Inwood about 3/4 mile south of the dairy
on Korth Road near Dave and Julie Wagner’s residence.

192. On December 16, 1997, June 3, 1998, October 14, 1998, August 17, 1999 and
December 6, 1999, the lllinois EPA issued Inwood Dairy Violation Notices, pursuant to Section
31 of the Act, 415 ILCS 5/31 (1996). Theée violation notices set forth in detail the dates and
nature of violations that had occurred at the dairy. Further, Section 31 of the Act requires the
lllinois EPA to allow the alleged violator opportunities to meet with Illinois EPA personnel to
discuss the allegations and required compliance measures. These opportunities were
extended to the Defendant. Further, if dairy management was available at the time of the
inspection, the lllinois EPA inspectors discussed all compliance problems with such personnel
at the time of the inspection. Despite such notice and opportunity to correct compliance
problems, Inwood Dairy knowingly continued to violate the Act and applicable environmental
regulations.

193. By causing, threatening or allowing the discharge of construction runoff, cattle
manure, livestock waste, livestock wastewater, silage leachate, soured milk, oil and other
contaminants into the environment so as to cause or tend to cause water pollution, Defendant
Inwood Dairy LLC has violated Section 12(a) of the Act, 415 ILCS 5/12(a) (1996).

194. By depositing construction runoff, cattle manure, livestock waste, livestock
wastewater, silage leachate, soured milk, oil and other contaminants upon the land in such
place and manner so as to create a water pollution hazard, Defendant Inwood Dairy LLC has
violated Section 12(d) of the Act, 415 ILCS 5/12(d) (1996).

195. By causing, threatening and allowing the discharge of construction runoff, cattle
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manure, livestock waste, livestock wastewater, silage leachate, soured milk, oil and other
contaminants into waters of the State, without an NPDES permit or in violation of the conditions
of the facility’s construction storm water NPDES permit, Defendant Inwood Dairy LLC has
violated Section 12(f) of the Act, 415 ILCS 5/12(f) (1996).

196. By failing to keep waters of the State free from sludge, bottom deposits, floating
debris, odor, color or turbidity of other than natural origins, Defendant Inwood Dairy LLC has
violated Section 12(a) of the Act, 415 ILCS 5/12(a) (1996), and 35 Ill. Adm. Code 302.203
(1994).

197. By causing or allowing ammonia nitrogen levels that exceeded 15 mg/l in waters
of the State, Defendant Inwood Dairy LLC has violated Section 12(a) of the Act, 415 ILCS
5/12(a) (1996), and 35 lll. Adm. Code 302.212(a) (1994).

198. By failing to have adequate diversions, dikes, walls or curbs that will prevent
excessive outside surface runoff waters from flowing through its animal feeding operation, and
by failing to direct runoff to an appropriate disposal, holding or storage area, Defendant Inwood
Dairy LLC has violated Section 12(a) of the Act, 415 ILCS 5/12(a) (1996) and 35 lll. Adm. Code
501.403 (a) and (b) (1994).

199. By failing to keep wastewater levels in the lagoon such that there is adequate
storage capacity so that an overflow does not occur except in the case of precipitation in excess
of a 25-year 24-hour storm event, Defendant Inwood Dairy LLC has violated Section 12(a) of
the Act, 415 ILCS 5/12(a) (1996), and 35 Ill. Adm. Code 501.404(c) (1994).

200. By failing to construct and maintain holding ponds and lagoons in such a manner
so that they are impermeable or so sealed as to prevent surface water pollution, Defendant
Inwood Dairy LLC has violated Section 12(a) of the Act, 415 ILCS 5/12(a) (1996), and 35 lil.
Adm. Code 501.404(c)(1994).

201. By failing to failing to provide a minimum of 120-day storage with a liquid manure
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holding tank, lagoon, holding pond, or any combination thereof, Defendant Inwood Dairy LLC
has violated Section 12(a) of the Act, 415 ILCS 5/12(a) (1996), and 35 Ill. Adm. Code
501.404(c)(1994).

202. By causing, threatening or allowing the land application of livestock waste in
such a manner as to cause water pollution in waters of the State, the Defendant has violated
Sections 12(a) and (d) ofAthe Act, 415 ILCS 5/12(a), (d) (2000) and 35 III. Adfn. Code 501.405.

203. By failing to apply for an NPDES permiit from October 15, 1998 until April 3,
2000, Defendant Inwood Dairy LLC violated Section 12(f) of the Act, 415 ILCS 5/12(f) (1998),
and 35 Ill. Adm. Code 502.102 (1996).

PRAYER FOR RELIEF

WHEREFORE, the Plaintiff, People of the State of lllinois, respectfully requests that this
Court grant the following relief:

A. Find that the Defendant Inwood Dairy LLC has violated Sections 12(a), (d) and
(f) of the Act, 415 ILCS 5/12(a), (d), (f) (1996), and 35 IIl. Adm. Code 302.203, 302.212(a),
501.403(a) and (b), 501.404(c) (2), (3) and (4), 501.405(1), and 502.102 (1994)..

B. Permanently enjoin the Defendants from further violations of the Act and
associated regulations;

C. Assess against the Defendants a civil penalty of fifty thousand ($50,000) for
each violation of the Act not relating to the NPDES program, and an additional penalty of ten
thousand dollars ($10,000) for each day during which each violation not relating to the NPDES
program has continued thereafter; and a civil penalty of ten thousand $10,000 per day for each
violation of Section 12(f) of the Act or any term or condition of the facility’s NPDES permit.

D. Pursuant to Section 42(f) of the Act, 415 ILCS 5/42(f)(1998), award the Plaintiff
its costs in this matter, including reasonable attorney's fees and expert witness costs; and

E. Grant such other and further relief as the Court deems appropriate.
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COUNT Il
ODOR AIR POLLUTION VIOLATIONS

1-23. Plaintiff realleges and incorporates by reference herein paragraphs 1 through 23
of Count | as paragraphs 1 through 23 of this Count II.
24, Section 3.02 of the Act, 415 ILCS 5/3.02 (1998), provides:
"AIR POLLUTION" is the presence in the atmosphere of one or more
contaminants in sufficient quantities and of such characteristics and duration as
to be injurious to human, plant, or animal life, to health, or to property, or to
unreasonably interfere with the enjoyment of life or property.

25. Section 3.06 of the Act, 415 ILCS 5/3.06 (1998), provides:

"CONTAMINANT" is any solid, liquid, or gaseous matter, any odor, or any form
of energy, from whatever source.

26. Section 9(a) of the Act, 415 ILCS 5/9(a) (1998), provides, in pertinent part, as
follows:
No person shall
a) Cause or threaten or allow the discharge or emission of any contaminant
into the environment in any State so as to cause or tend to cause air
pollution in lllinois, either alone or in combination with contaminants from

other sources, or so as to violate regulations or standards adopted by the
Board under this Act;

* * *

27. Section 501.405(b) of the Board’s Agriculture Related Pollution Regulations, 35
lll. Adm. Code 501.405(b) (1996), provides, in pertinent part, as follows:
Field Application of Livestock Waste
(b) Operators of livestock waste handling facilities shall practice odor control
methods during the course of manure removal and field application so as
not to affect a neighboring farm or non-farm residence or populated area
by causing air pollution as described in Section 501.102(d).

28. Section 501.401(a) of the Board’s Agriculture Related Pollution Regulations, 35

ll. Adm. Code 501.401(a) (1996), provides, in pertinent part, as follows:

67




R2012-023
S James Electronic Filing - Received, Clerk's Office, 10/16/2012

General Criteria

a) Besides the regulations contained within this Chapter, every person shall also
comply with provisions of the Act and Board regulations.

* Kk *

29. Section 501.402(c) (1) and (3) of the Board's Agriculture Related Pollution

Regulations, 35 lll. Adm. Code 501.402(c)(1), (3) (1996), provides, in pertinent part, as follows:

Location of New Livestock Management Facilities and
New Livestock Waste-Handling Facilities

C) 1) Upon July 15, 1991, new or expanded livestock management facilities
and new or expanded livestock waste-handling facilities shall not be
located within ¥z mile of a populated area or within 1/4 mile of a non-farm
residence.

¥* kK

3) Adequate odor control methods and technology shall be practiced by
operators of new and existing livestock management facilities and
livestock waste-handling facilities so as not to cause air pollution.

30. Section 35 of the lllinois Livestock Management Facilities Act ("LMFA"), 510

ILCS 77/35 (1996), provides, in pertinent part:

(c) New livestock management or livestock waste handling facilities. Any new
facility shall comply with the following setbacks:

* ¥k o*

(4) For a livestock management facility or livestock waste handling facility
serving 1,000 or greater but less than 7,000 animal units, the setback is

as follows:

(B) For any occupied residence, the minimum setback shall be
increased 220 feet over the minimum setback of 1/4 mile for each
additional 1,000 animal units over 1,000 animal units.

For milking dairy cows, the number of animal units on a facility is the number of milking

cows times 1.4. 35 lll Adm. Code 506.103. Therefore, the 1,040 milking head at the Inwood
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Dairy facility constitute 1,456 animal units.

31.  Section 100 of the LMFA, 510 ILCS 77/100 (1996), provides:

Limitation or preemption. Nothing in this Act shall be construed as a limitation or
preemption of any statutory or regulatory authority under the lliinois
Environmental Protection Act.

32-188. Plaintiff realleges and incorporates by reference herein paragraphs 35 through
191 of Count | as paragraphs 32 through 188 of this Count II.

189. On numerous occasions, beginning in March 1999 and continuing through the
present, the Defendant has caused or allowed the emission of offensive livestock and feed
odors from the facility and has caused or allowed the emission of offensive odors during times
of land application of livestock waste. Defendants have continually and repeatedly failed to
correct the odor emissions problems at the facility and when land applying waste. These odors
have unreasonably interfered with the enjoyment of life and property by neighboring residents
by preventing or disrupting outdoor activities and by invading or penetrating their homes
causing physical discomfort, including, but not limited to, a burning sensation in their noses and
eyes, headaches and nausea. Such physical discomfort has included the physical and
emotional revulsion an individual might experience when subjected to highly offensive odors.

190. Most of the complaining neighbors owned their property and lived in their current
residences, that now neighbor Inwood Dairy, since a time prior to the completion of construction
of Inwood Dairy.

191.  On March 8, 2001, William and Kay Wagner left their property in order to get
away from the odor emanating from Inwood Dairy. The Wagners live approximately 3300 feet
from the Inwood facility’s lagoon. They have lived in their current residence since 1968. The
Wagners left their home at 6:00 P.M. and returned home approximately 9:30 P.M. or 10:00
P.M. The odor was still present in the house at the time of their return. The Wagners noticed

that the offensive odor remained in their drapes inside their residence. The Wagners' home is
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well built, with good quality windows and doors, and is well insulated, yet offensive odors from
Inwood Dairy permeate the structure. A few days after March 8, 2001, Mrs. Wagner took down
the drapes and delivered them to a professional dry cleaner. The Wagners reported the
following additional offensive odor days in March 2001: March 2, 3, 5, 6, 7, 13, 23, 24, and 25,
2001. William and Kay Wagner have complained of repeated incidences of offensive odors
from Inwood dairy at their home since June 1999 and continuing to the present, often indicating
that the odor caused a burning sensation in their nose and eyes.

192. David and Julie Wagner live approximately 2 mile south of the Inwood Dairy
lagoon and have complained of offensive odors at their residence emanating from the dairy
since July of 1999. They have lived in their current residence approximately 10 years. More
recently, they have complained of offensive odor events on June 16, 20, 21 and 22, 2001.
David and Julie Wagner indicate that odors from Inwood Dairy penetrate their home even when
the windows are closed. The Wagners have indicated that the odors caused them to abandon
outdoor activities, caused them to become nauseous while working outdoors, have caused a
burning sensation in their noses, have woken them at 3:00 A.M. and caused them to light
candles and ventilate the house to relieve the offensiveness, and have caused their three-year-
old child to complain while playing outdoors.

193. Jeff Azure owns a home and resides with his family approximately 1300 feet
southeast of the Inwood facility’s lagoon. The family has lived in the residence since 1995. The
Azures live in the basement portion of their home. Mr. Azure has not built the home up to grade
due to odors emanating from Inwood Dairy. If he built an additional height of 12 feet to his
home, the family would be subject to odors from Inwood more frequently than they are now.
The home is presently below the elevation of the lagoon. Mr. Azure originally planned to built
out the home, but has not done so due to the odors coming from Inwood. The odor from

Inwood has prevented friends from visiting the Azures, it has caused the Azures to keep their
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air conditioning running in order to keep the odor out, and the odor has prevented the Azures
from utilizing their outdoor pool. Mr. Azure has gotten headaches from the odor. The odor
from Inwood has prevented him from working in his garage.

194. Tim and Malana Dunne live at 240 lllinois Hwy 78, directly across the road from
fields Inwood Dairy utilizes for livestock waste land application in Section 19, Elmwood
Township. On March 26, 27, 28, and 29, 2001, Tim Dunne reported that he was subject to very
offensive odors emanating from Inwood’s land application activities at his home while he was -
attempting to entertain guests. Mr. Dunne has owned his property for five years, and built a
home on the property in June of 2000. The property is 1.25 miles west of the dairy. While
constructing the home, workers got sick from the dairy odor. Odors emanating from the dairy
have caused Mr. and Mrs. Dunne to become nauseous. The dairy odors have prevented Mr.
Dunne from fishing on the 30-acre lake on his property. The odors have prevented the Dunnes
from having family functions at their home. On Thanksgiving in the Year 2000, Mr. Dunne
attempted to cook outdoors. Odors from the dairy caused the Dunnes to take all holiday
activities indoors. At times when Inwood is land applying waste in Section 19, the Dunnes
cannot have their windows open and they must run their air conditioner in an attempt to keep
the odors out of their home. Land application events have been frequent due to the waste
handling system and methods utilized at the dairy.

195. The odor emanating from Defendant'’s facility is a "contaminant” as that term is
defined in Section 3.06 of the Act, 415 ILCS 5/3.06 (1996).

196. On August 17, 1999 and December 6, 1999, the lilinois EPA issued Inwood
Dairy Violation Notices, pursuant to Section 31 of the Act, 415 ILCS 5/31 (1996). These
violation notices set forth in detail the dates and nature of violations that had occurred at the
dairy. Further, Section 31 of the Act requires the lllinois EPA to allow the alleged violator

opportunities to meet with lllinois EPA personnel to discuss the allegations and required

71



R2012-023
S James Electronic Filing - Received, Clerk's Office, 10/16/2012

compliance measures. These opportunities were extended to the Defendant. Further, if dairy
management was available at the time of the inspection, the lllinois EPA inspectors discussed
all compliance problems with such personnel at the time of the inspection. Despite such notice
aﬁd opportunity to correct compliance problems, Inwood Dairy knowingly continued to violate
the Act and applicable environmental regulations.

197. By causing or allowing strong, persistent and unreasonably offensive livestock
odors to emanate from its dairy and interfere with the use and enjoyment of the neighbors’
property, Defendant Inwood Dairy, LLC has caused air poliution, thereby violating Section 9(a)
of the Act, 415 ILCS 5/9(a)(1998).

198. By failing to take into consideration and incorporate adequate odor control
methods and technology at its new livestock management facility and livestock waste-handling
facility, thereby causing air pollution, Defendant Inwood Dairy, LLC has violated Section 9(a) of
the Act, 415 ILCS 5/9(a)(1998), and 35 lll. Adm. Code 501.402(c)(3)(1996).

199. By failing to practice odor control methods during manure removal and field
application, thereby affecting its neighbors by causing air pollution and unreasonable
interference with the use of their property, Defendant Inwood Dairy, LLC has violated Section
9(a) of the Act, 415 ILCS 5/9(a)(1998) and 35 Ill. Adm. Code 501.405(b)(1996).

PRAYER FOR RELIEF

WHEREFORE, the Plaintiff, the People of the State of lllinois, respectfully requests that
this Court grant the following relief:

A Find that the Defendant Inwood Dairy, LLC has violated Section 9(a) of the Act,
415 ILCS 5/9(a) (1998), and 35 Il Adm. Code 501.402(c)(3)(1996) and 501.405(b)(1996).

B. Enjoin the Defendant from further violations of the Act and associated

regulations;
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C. Assess against the Defendant a civil penalty of fifty thousand ($50,000) for each
violation of the Act, and an additional penalty of ten thousand dollars ($10,000) for each day
during which each violation has continued thereafter;

D. Pursuant to Section 42(f) of the Act, 415 ILCS 5/42(f) (1996), award the Plaintiff
its costs in this matter, including reasonable attorney's fees and expert witness costs; and

E. Grant such other and further relief as the Court deems appropriate.

Respectfully submitted,

PEOPLE OF THE STATE OF ILLINOIS,
ex rel. JAMES E. RYAN,
Attorney General of the_ State of lllinois

MATTHEW J. DUNN, Chief
Environmental Enforcement/Asbestos
itigation Division

%J%W / ZZ%\

7, THOMAS DAVIS, Clfief

Environmental Bureau
Assistant Attorney General

Of Counsel

JANE E. MCBRIDE

Assistant Attorney General

500 South Second Street

Springfield, lllinois 62706

217/782-9031

Dated: August 2, 2001

73



R2012-023
S James Electronic Filing - Received, Clerk's Office, 10/16/2012

People v. Inwood Dairy, LLC
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CERTIFICATE OF SERVICE

| hereby certify that | did on August 2, 2001, send by Federal Express Mail a true and
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Mr. Roy Harsch, Esq.
Gardner, Carter & Douglas
Quaker Tower
321 N. Clark Street
Chicago, IL 60610-4795

Mr. Jeffrey Ryva, Esq.
Husch & Eppenberger, LLC
401 Main Street, Suite 1400

Peoria, IL 61602-1241
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Order, People of the State of Illinois v. Inwood Dairy, LLC
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FiL

IN THE CIRCUIT COURT FOR THE TENTH JUDICIAL CIRCL"J'!T“L“L
PEORIA COUNTY, ILLINOIS

PEOPLE OF THE STATE OF ILLINOIS
Plaintiff,
V. No. 01 CH 76

INWOOD DAIRY, LLC, an lilinois limited
liability corporation,

)
)
)
)
)
)
)
)
)
)

Defendant.

CONSENT ORDER

This action was commenced on behalf of the PEOPLE OF THE STATE OF ILLINOIS,
ex rel. JAMES E. RYAN, Attorney General of the State of ll]inois, on his own motion and at the

request of the lilinois Environmental Protection Agency. The Plaintiff and the Defendant,

INWOOD DAIRY, LLC, having agreed to the making and entry of this Consent Order, do ~~~~~

hereby stipulate and agree as follows:

STIPULATION OF USE AND AUTHORIZATION

The parties stipulate that this Consent Order is entered into fdr the purposes of
settlement only, and that neither the.fact that a party has entered into this Consent Order, nor
any of the facts sﬁbulated herein, shall be used for any purpose in this or any other proceeding
except to enforce the terms hereof by the parties to this agreement. Notwithstanding the |
féregoing, this Consent Order may be used in any future permitting or enforcement action as
evidence of a past adjudication of violaﬂon of the lllinois Environmental Protection Act ("Act") for
purposes of Sections 39(i) and 42(h) of the Act, 415 ILCS 5/39(i), 42(h) (2000). The
undersigned representative for each party certifies that he is fully authorized by the parfy whom
he represents to enter into the terms and conditions of this Consent Order and to bind legally

the party he represents to the Consent Order. Plaintiff contends that the violations alleged in
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the Amended Complaint are true. Defendant denies the violations alleged in the Amended

Complaint.

I

STATEMENT OF FACTS

1. The Attorney General of the State of lllinois brings this action on his own motion,
as well as at the request of the lllinois Environmental Protection Agency ("lllinois EPA"),

pursuant to the statutory authority vested in him under Section 42 of the Act, 415 ILCS 5/42

~_(2000).

2. The lllinois EPA is aﬁ agency of the State of lllinois created pursuant to Section

4 of the Act, 415 ILCSV 5/4 (2000), and cﬁarged, inter a//ra,iwi;th fhe duty ofrenforcing the Act.
3. Defendant Inwood Dairy, LLC ("Inwood") is a limited liability corporation,
~ registered and in good standing in the State of lllinois.” At the time this action was initiated,
David L. Inskeep ("Inskeep"), 201 W. Ash, Elmwood, IL 61529 was the managing member of
the LLC. In approximately early May 2001, Albert Zeller ("Zeller"), 548 East High Point Road,
--——-—--—Peorig, lllinois 61614, became the managing member. The members of the LLC are Inskeep,
- 7A*:J'a—m_eg‘§; DeBord, M.D., 420 N.E. Glen Oak Avenue, Peoria, IL 61603; Zeller; James S. Beard,
146 Prospect Hill, Nashville, TN 37265; Gerald L. Shaheen, 9708 Golden Oak Court, Peoria, IL
61615; George T. Shaheen, 86 Flood Circle, Atherton, CA 94027; Thomas G. Wessels, 6"39
CenteMood, Springfield, IL 62707. The registered agent is Husch Registered Agent, Inc., 401
Main Street, Suite 1400, Peoria, IL 61602.
4, Inwood Dairy is located just south of EImwood on the western edge of Peoria
County ("Inwood Dairy", the "facility" or the "dairy"). The facility supports a herd of 1,240 dairy

cows, of which approximately 1,040 head are milked through three shifts. Structures on the site

include a milking parlor, maturity barn, two freestall barns, several open dirt feedlots,

-



.. R2012-023
S James Electronic Filing - Received, Clerk's Office, 10/16/2012

commodity shed, equipment building and livestock waste/wastewater treatment/holding

facilities, including a 7-acre lagoon.

5. The facility was constructed in 1997 and 1998. Cows were first brought to the
facility on August 29, 1998.

6. Inwood Dairy is IAocated in between two unnamed tributaries of the West Fork
Kickapoo Creek that are the receiving waters of discharge from the dairy facility itself. One
unnamed tributary flows around the east end of the lagoon and then north of the lagoon. A
drainage ditch flows from the west around the south end of the lagoon into this unnarmed
tributéry. The other unnamed tributary flows east toward the northwest end of the freestall ™
barms and then flows north foward the West Fork Kickapoo Creek.

7. Plaintiff alleges that on October 14, 1998, Inwood Dairy was notified in Violation

“Notice W-1998-00204 that the facility was-required-to-obtain-a-National Pollutant Discharge

Elimination System ("NPDES") permit. On January 6, 2000, Inwood Dairy was again notified of

the requirement that it obtain an NPDES permit in a Notice of Intent to Pursue Legal Action
("NIPLA"). The NIPLA indicated that, because of the size and nature of the operation, and
because releases had occurred from the facility on more than one occasion, the lllinois EPA "
required Inwood Dairy, LLC to obtail;\a NPDES permit. On April 13, 2000, the lllinois EPA
received a NPDES permit application from Inwood Dairy.' Inwood Dairy’s NPDES permit o
application number is ILO074705. The application is under review; a permit has not yet been
issued.

8. Plaintiff alleges that on February 14 and 15, 2001, the lllinois EPA inspected the
Inwood Dairy facility and observed no available freeboard in the lagoon. The 7-acre lagoon was
estimated to contain 40 million gallons of livestock waste. The contents came to the top of the
berms. At the time of the February 15, 2001 inspection, the contents of the lagoon were
beginning to flow on the fop of the lagoon berms, but were not as yet flowing over the berms to

3
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the outside of the lagoon. The facility’s workers were resorting to sandbagging the berm of the
lagoon and to the land application of wastewater. Under these conditions, on February 16,
2001, there was an imminent threat to the environment from releases of livestock waste from
the Defendant’s 7-acre lagoon and due to Defendant’s land application of livestock waste. On
February 16, 2001, Plaintiff ﬂle_d a Verified Complaint for Preliminary Injunction and Other
Relief, seeking preliminary injunctive relief pursuant to statutory authorization.

9. An Immediate Injunction was issued on February 16, 2001. The Defendant was

prohibited by the Immediate Injunction Order from releasing any wastewater from the Inwood

' Dairy facility.

10, Plaintiff alleges that on February 16 and 17, 2001, the Defendant pumped an

-

estimated one to two million gallons of livestock waste from the lagoon to the ravine/waterway

in violation of the Immediate Injunction Order.-This pumping was-started at approximately 4

p.m. on February 16, 2001, and continued through the night until approximately 3:30 P.M. on

February 17, 2001.

- 31— On February 21,.2001, this Court entered a Preliminary Injunction Order against

the Defendant, imposing additional requirements and specific compliance deadlines. The

»

Defendant was required by the Prelir‘ﬁinary Injunction Order to immediately and permanently
cease all.discharge or otﬁer activity causing or contributihg to the discharge of livestock waste,
Iivestdck wastewater and other contaminants from all structures, properties, operations and
land application activities of the facility. Pursuant to Paragraph 2 of the Preliminary Injunction
Order, Inwood Dairy was required to remove all wastewater released from the facility’s lagoon
into the ravine/waterway located approximately 3/4 mile southwest of the facility’s lagoon and
directly connected to and discharging into the West Fork Kickapoo Creek. Pursuant to the |
Preliminary Injunction Order, Inwood Dairy was to have completed clean-up of the
ravine/waterway by 8:00 P.M. Saturday, February 24, 2001.

4
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12. Plaintiff alleges that livestock wastewater continued to be discharged into the
West Fork Kickapoo Creek from the ravine/waterway until the afternoon of February 28, 2001.

13. Plaintiff alleges that on February 24, 2001, livestock waste and wastewater
discharged from the facility west of the freestall barns, into an unnamed tributary of the West
Fork Kickapoo Creek. Also on February 24, 2001, livestock waste was observed running off a
separate and remote feediot operated by Inwood Dairy. Manure had been stockpiled at this
feedlot. This wastewater drained directly into the West Fork Kickapoo Creek.

14, _ Plaintiff alleges that on March 1, 2001, approximately 3 million gallons of

 wastewater remained in the ravine/waterway. The quantity had increased from the original

amount pumped fromr the Iagoon into the ravine/wate'rway due to brécipi'tafibn. On March 1,

2001, an lllinois EPA inspector observed that wastewater was starting to flow across the top of

~ theseconddrydam—

15. Plaintiff alleges that on March 1, 2001, the facility’s lagoon had only 4 inches of

available freeboard.

— .16 _Plaintiff. alleges that on March 1, 2001, approximately one million gallons of

‘wastewater had accumulated south and west of the freestall barns, and extended inside the

A

southern-most freestall barn, at the lhwood facility. Plaintiff alleges that this accumulation was
not. within an épproved containment structure and as such existed as a threat of water pollution
and as a water pollution hazard in violation of Sections 12(a) and 12(d) of the lllinois
Environmental Protection Act, 415 ILCS 5/12(a), (d) (2000).

17. On March 2, 2001, a second Immediate Injunction Order was entered by the
Court, requiring immediate removal of the wastewater from the ravine/waterway, from the areas
south and west of the freestall barns at the Inwood facility, and from the lagoon until 24 inches
of freeboard was achieved‘. On March 5, 2001 and March 9, 2001, agreed modifications to the

immediate injunction order were entered.
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18. On March 13, 2001, an Agreed Modified Preliminary Injunction Order was
entered.

19. On April 10, 2001, a status hearing was conducted in this matter. At the time of
hearing the court allowed a modification of the March 13, 2001 Agreed Modified Order, so as to
allow the dairy to apply waste tq hayground using an Aer-way Tool.

20. Plaintiff alleges that the livestock waste management system utilized at the
facility at the time this action was initiated consisted of the following: wastewater and manure

__solids generated in the milking parlor, maturity barn, freestall barns and cattle transfer lanes
“were callércfed Wfﬁﬁ an open gutter flushing system, utilizing concrete troughs/lanes and - ~
underground sewersfresh \')vratéyr ffbnﬁ éni onSJteweH wiaé rérc»avrirdéd Vés'ﬂurshw.éter’for the

e

) m_irlkingrrparlor; lagoon wastewater was recycled for flushwater in the maturity barn, freestall
T bamsrandtransferdanes-wastewater-generated in-the-open dirt feedlots and other open areas
flowed by gravity to inlets along the collection system; wastewater and manure solids were

transported to a duplex pump station and pumped to a solids separator (inclined screen); solids

removed from the waste stream were stockpiled near the separator; wastewater flowed through

the screen and was diverted directly to an 7-acre storage lagoon; there was an inlet line from ~

the solids separator to the northwest‘comer of the storage lagoon; the inlet line was not
submerged; excess water from the separator was Vrvc;uted back to the lift statibn; solids removed
from the waste stream were stockpiled on site; wastewater was pumped from the lagoon and
applied to hay ground west and northwest of the dairy utilizing spray irrigation equipment;
irrigation was alternated with hay cutting and suspended during wet weather; the normal water
usage at the Inwood Dairy required approximately 2 to 1 inch of freeboard per day in the
lagoon.

21. Plaintiff alleges that besides the flushing system that collected and directed

wastewater and manure solids into the facility’s lagoon, a significant amount of storm water
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from an area of approximately 1,225,000 sq.-ft. (28 acres) was diverted to a lift station and
pumped to the lagoon or flowed directly into the lagoon. '

22. On August 3, 2001, an Amended Complaint was filed in this matter. From
September 4, 1997 through July 5, 2001, the lllinois EPA conducted compliance inspections at
and in the vicinity of Inwood Da_iry. Plaintiff alleges that these inspections constitute the basis of
the factual allegations set forth in paragraphs 35 through 191 of Count | of the Amended
Complaint, and paragraphs 32 through 188 of Count [l of the Amended Complaint.

23. Plaintiff alleges that on numerous occasions, beg”irr}rjinrg in March 1999 and
W<V:on?tiﬁu.ing twﬁro“Ugh the present, the Defendant has caused or allowed the emission of orffe’nsiive

Iivestock”avncij feed odors frorﬁ the facility and has caused or allowed theémi’srsioh of offensive

ta

odors during times of land application of livestock waste. Plaintiff alleges that defendants have

~ continually and repeatedly failed to correct the odor emissions problems at the facility and when

land applying waste. Plaintiff alleges that these odors have unreasonably interfered with the
enjoyment of life and property by neighboring residents by preventing or disrupting outdoor

activities and by invading or penetrating.their homes_causing physical discomfort, including, but

not limited to, a burning sensation in their noses and eyes, headaches and nausea. Plaintiff
alleges that such physical discomfo;t\‘ has included the physical and emotional revulsion an
individual might exbgrience when subjected té hi'ghly offensive odors.

24. On December 16, 1997, June 3, 1998, October 14, 1998, August 17, 1999 and
December 6, 1999, the llinois EPA issued Inwood Dairy Violation Notices, pursuant to Section
31 of the Act, 415 ILCS 5/31 (1996). These violation notices set forth in detail the dates and
nature of the water pollution violations that Plaintiffs Amended Complaint alleges occurred at
the dairy. Further, Section 31 of the Act requires the lllinois EPA to allow the alleged violator
opportunities to meet with Illinois EPA personnel to discuss all allegations and required

compliance measures. These opportunities were extended to the Defendant. Further, if dairy
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management was available at the time of the inspection, the lllinois EPA inspectors discussed
perceived compliance problems with such personnel at the time of the inspection. Despite such
notice and opportunity to correct perceived compliance problems, Plaintiff alleges that Inwood
Dairy knowingly continued to violate the Act and applicable environmental regulations.

25. On August 17, 1999 and December 6, 1999, the lllinois EPA issued Inwood
Dairy Violation Notices, pursuant to Section 31 of the Act, 415 [LCS 5/31 (1996). These
violation notices set forth in detail the dates and nature of odor air pollution violations that

Plaintiffs Amended Complaint alleges occurred at the dairy. Further, Section 31 of the Act

W ’»requri_res the llinois EPA to allow the alleged violator opportunities to meet with lllinois EPA

personnel to discuss the allegations and required bompliancé measures. These opportunities

were extended to the Defendant. Further, if dairy management was available at the time of the

~inspection, the lllinois EPA inspectors discussed perceived compliance problems with such

personnel at the time of the inspection. Despite such notice and opportunity to correct
perceived compliance problems, Inwood Dairy knowingly continued to violate the Act and
applicable environmental regulations.

26. Plaintiff alleges that by causing, threatening or allowing the discharge of
construction runoff, cattle manure, li;estock waste, livestock wastewater, silage leachate,
soured milk, oil and other contaminants into the environment so as to cause or tend to cause
water pollution, Defendant Inwood Dairy LLC has violated Section 12(a) of the Act, 415 ILCS
5/12(a) (1996).

27. Plaintiff alleges that by depositing construction runoff, cattle manure, livestock
waste, livestock wastewater, silage leachate, soured milk, oil and other contaminants upon the
land in such place and manner so as to create a water pollution hazard, Defendant Inwood
Dairy LLC has violated Section 12(d) of the Act, 415 ILCS 5/12(d) (1996).

28. Plaintiff alfeges that by causing, threatening and allowing the discharge of
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construction runoff, cattle manure, livestock waste, livestock wastewater, silage leachate,
soured milk, oil and other contaminants into waters of the State, without an NPDES permit or in
violation of the conditions of the facility’s construction stormwater NPDES permit, Defendant
Inwood Dairy LLC has violated Section 12(f) of the Act, 415 ILCS 5/12(f) (1996).

29. Plaintiff alleges that by failing to keep waters of the State free from sludge,
bottom deposits, floating debris, odor, color or turbidity of other than natural origins, Defendant
Inwood Dairy LLC has violated Section 12(a) of the Act, 415 ILCS 5/12(a) (1996), and 35 IIl.
Adm. Code 302.203 (1994).

30.  Plaintiff alleges _thvat- b"y“cau'sinvg or allowing ammonia nitrogen levels that
éxceeded 15: rrné/lv invaa‘térs of"t-heVSt‘éte, ‘Defe'h-(;a-nt ‘I‘r.wworo‘d Dafry: LLC has viélét;é.(-j -Se'ction
12(a) of the Act, 415 ILCS 5/12(a) (1996), and 35 I_II. Adm..‘Code 302.212(3)- (1994).

EEC b ""‘“‘P1aintiff"ai'legesfhatby*faiﬁrrg%o—-have——adequate-—diversions,.vd.ikesv, walls.or.curbs _
that will prevent excessive outside surface runoff waters from flowing through its animal feeding
operation, and by failing to direct runoff to an appropriate disposal, holding or storage area,
Defendant Inwood Dairy LLC has violated Section 12(a) of the Act, 415 ILCS 5/12(a)(19%6)___

and 35 lll. Adm. Code 501.403 (a) and (b) (1994).

32. Plaintiff alleges that by failing to keep wastewater levels in the lagoon such that
there is adequate storage Capécity so that an overflow does not occur exéept in the case of
precipifation in excess of a 25-year 24-hour storm event, Defendant Inwood Dairy LLC has
violated Section 12(a) of the Act, 415 ILCS 5/12(a) (1996), and 35 Ill. Adm. Code 501.404(c)
(1994).

33. Plaintiff alleges that by failing to construct and maintain holding ponds and
lagoons in such a manner so that they are impermeable or so sealed as to prevent surface
water pollution, Defendant Inwood Dairy LLC has violated Section 12(a) of the Act, 415 ILCS
5/12(a) (1996), and 35 Il Adm. Code 501.404(c)(1994).

9
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34. Plaintiff alleges that by failing to provide a minimum of 120-day storage with a
liquid manure holding tank, lagoon, holding pond, or any combination thereof, Defendant
Inwood Dairy LLC has violated Section 12(a) of the Act, 415 ILCS 5/12(a) (1996), and 35 1.
Adm. Code 501.404(c)(1994).

35. Plaintiff alleges that by causing, threatening or allowing the land application of
livestock waste in such a manner as to cause water pollution in waters of the State, the
Defendant has violated Sections 12(a) and (d) of the Act, 415 ILCS 5/12(a), (d) (2000) and 35

lll. Adm. Code 501.405.

36. Plaintiff alleges that by failing to apply for an NPDES permit from October 15
1998 unti April 3, 2000, Defendant Inwood Dairy LLC violated Section 12(f) of the Act, 415
ILCS 5/12(f) (1998), and 35 lll. Adm. Code 502.102 (1996)? |

37. Plaintiff alleges that by causing-or-allowing strong,- persisténtandunreas.cmab,lyg,w,,,
offensive livestock odors to emanate from its dairy and interfere with the use and enjoyment of
the neighbors’ property, Defendant Inwood Dairy, LLC has caused air pollution, thereby

—.—_violating.Section 9(a) of the Act, 415 ILCS 5/9(a)(1998).

~38.  Plaintiff alleges that by failing to take into consideration and incorporate
adequate odor control methods and}echnology at its new livestock management facility and
livestock waste-handling facility, thereby causing air pollution, Defendant Inwood Dairy, LLC
has Viélated Section 9(a) of the Act, 415 ILCS 5/9(a)(1998), and 35 lll. Adm. Code
501.402(c)(3)(1996).

39. Plaintiff alleges that by failing to practice odor control methods during manure
removal and field application, thereby affecting its neighbors by causing air pollution and
unreasonable interference with the use of their property, Defendant Inwood Dairy, LLC has
violated Section 9(a) of the Act, 415 ILCS 5/9(a)(1998) and 35 Illl. Adm. Code 501.405(b)(1996).

40. Defendant has ceased to handle waste by flushing. The dairy has initiated and
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maintained a manure scraping system. A mechanical alley scraper system will be installed in
all three freestall barns. The existing flush collection system is to be plugged with concrete.
Only parlor wastewater, not manure, is currently stored in the facility’s 7-acre lagoon. A new
collection and pumping system has been designed and is to be installed on the west side of the
freestall barns to handle scraped manure. The system consists of a covered concrete drop
structure at the end of each barn alley, pvc pipe, and covered concrete lift sump tanks. The
system is designed to be an all weather system which can pum‘p manure to a tanker or

- _digester. Bed pack manure is to be retained in the barn’s bed pack for 4 to 6 months with new

bedding added as nrére’ded.i This prabfibe is anticipated to reduce manure land application

frequency and also reduce the need for temporary manure stacks. -

Y

41. Defendant has hired professional waste applicators to land apply all manure by

injection.
42. Defendant has begun to implement a stormwater plan and is also implementing
well water conservation strategies. The Defendant has continued to implement its Revised

-—-—-Stormwater Plan dated November 6, 2001, drafted by Terry Feldmann, the dairy’s consulting

Tengineer. The dairy has implemented well water conservation strategies pursuant to a

groundwater/fresh water report and plan approved by the lllinois EPA.
.

APPLICABILITY

This Consent Order shall apply to and be binding upon the State, the Defendant, and
the Defendant's successors and assigns, and all officers, agents and employees thereof. The
Defendant shall not raise, as a defense to any action to enforce this Consent Order, the failuré
of any of its agents or employees to take such action as shall be required to comply with the

provisions of this Consent Order.

»
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V.

COVERED MATTERS

This Consent Order covers all claims asserted in the Plaintiff's Amended Complaint
concerning violations of the Act, 415 ILCS 5/1 et seq. (2000), and the regulations promulgated
thereunder. Covered matters do not include:

) Criminal liability;

i) Claims based on the Defendant's failure to meet the requirements of this

- —._Consent Order;
| iii)_- , l;iabili“&‘f'ér fuvt‘l‘Jre._\k/riolé_tion of étate, local, federal, and common laws and/or
. regulations; énd - o

e

iv) Any future liability for natural resource damage or for removal, cleanup, or

~ remedial action as a result of a reélease of hazardous substances or the liability of -
the Defendant under Section 22.2(f) of the Act, 415 ILCS 5/22.2(f) (1994), or
under the Comprehensive Environmental Response, Compensation and Liability
Act, 42 U.S.C.-Sections 9601-9675- - — e

V.

>

COMPLIANCE WITH OTHER LAWS AND REGULATIONS

This Consent Order in no way affects the responsibility of the Defendant to comply with
any other federal, state or local statutes and regvulati'dr'{sv, iﬁéldding but not limited to the Act,

415 ILCS 5/1 et seq. (2000), and the Board's rules and regulations, 35 Ill. Adm. Code Subtitles

A through H.

VENUE

The parties agree that the venue of any action commenced in circuit court for the

»~
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purposes of interpretation, implementation and enforcement of the terms and conditions of this

Consent Order shall be in Peoria County.

VIL

SEVERABILITY

It is the intent of the parties hereto that the provisions of this Consent Order shall be
severable and should any provisions be declared by a court of competent jurisdiction to be
unenforceable, the remaining clauses shall remain in full force and effect.

VIl

FINAL JUDGMENT ORDER

This Court having jurisdiction over the parties and subject matter, thé parties having -

waived appearance, the Court having considered the Plaintiffs Amended Complaint and being

IT IS HEREBY ORDERED AND ADJUDGED:

A. MONETARY PAYMENT

1.7 77 The Defendant, INWOOD DAIRY; LLC, shall make a penalty payment of Fifty

Thoﬁsand Dollars ($50,000.00) to the Environmental Protection Trust Fund, within thirty (30)
days of the Circuit Court's entry of this Consent Order. This amount shall be paid by certified
check or money drder, payable to: "The lllinois Environmental Protection Agency, for deposit in
the Environmehtal Pfdtectidn Trustv Fund,” and be delive}ed to:

lllinois Environmental Protection Agency

Fiscal Services Section

1021 North Grand Avenue East

Post Office Box 19276

Springfield, lllinois 62794-9276

A copy of the penalty transmittal and check shall be simultaneously submitted to:

Illinois Attorney General's Office
c/o Donna Lutes, Environmental Bureau

13
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500 South Second Street
Springfield, llinois 62706

The name and court number of this case and the Federal Employer Identification Number
("FEIN") of the Defendant shall appear on the certified check or money order. For purposes of
payment and collection, the Defendant may be reached at the following address:

Albert Zeller

inwood Dairy, LLC

4711 Rockwood Road

Peoria, lllinois 61615
The FEIN for the Defendant: 36-4121805.

2. Inthe eQe{ﬁf the pﬁeﬁélt'y is‘r'i'ot”paid in a timely fashion, interest shall accrue and

be paid by the Defendant at the rate set forth in Section 1003(a) of the lllinois Income Tax Act,

35 ILCS 5/1003(a) (2000), pursuant to Section 42(g) of the Act, 415 ILCS 5/42(g) (2000).

' B. COMPLIANCE ~ ‘ T

1. The Defendant shall diligently comply with, and shall cease and desist from
violation of the Act, 415 ILCS 5/1 et seq. (2000), the Board's rules and regulations (35 Ill. Adm.
Code-Subtitles A through H (1998)) and any and all federal laws and regulations.

2. The Defendant shall revise its application for an NDPES permit, which shall
include approptriate stormwater provi;ions, and submit the revised application to the lllinois EPA
within 60 calendar days of entry of this consent decree. 7

3. In all areas except the milking parlor, holding pen and east cow transfer lane, the
Defendant shall continue to maintain a manure scraping waste handling system and shall not
return to handling waste by flushing. The Defendant may use a hose-type flushing system
utilizing fresh or grey water for cleaning of the holding pen, transfer lane and other specific

locations servicing or otherwise within the parlor. Best management practices shall be used to

minimize the volume of wastewater generated.
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4. Dairy management and employees or professional waste applicators retained by
the Defendant shall handle all wastes. For Sections 19, 30 and 31 of EiImwood Township,
liquids shall be injected and solid wastes shall be incorporated within 3 hours after application
and all in a manner that prevents runoff and odor. Alternative application methods may be used
when approved by the lllinois EPA in writing prior to such practice. In Section 30, the
Defendant shall not apply waste within %« mile of Route 78. In Section 19, the Defendant shall
not apply waste within 900 feet of Route 78 and within 4 mile of the intersection of Route 78
- and Taggart Road. All land application of waste shall be performed in a manner that prevents
runoff and odor andriwhﬂécrcoraa;rri'ce”wiith érlrlié’pblibaﬁle‘ regulations and the NPDES Permit.
| 5 | TheDefendant ;hwelr[?ltfr;wjble>nﬁérﬁtrarlrl»rﬂeméinirngr staﬁ\)\'/étﬁe‘rywboiﬁution ;;rev'ention
) fneasures fbr uncontaminated stormwater"p‘er the Revised..‘Stormwater Plan.dated November 6,
2007, submitted by Terry Feldmann:—Al-remaining-work;including roof gutter-repairand ... .
installation, shall be completed within 30 calendar days of entry of this conseht decree. All
stormwater pollution prevention measures and associated operational controls and practices
shall be incorporated into a stormwater pollution preventioh plan for the dairy thatwillbe
submitted as part of, and included in, the NPDES Permit application. Further, within 90 calendar

*

days of entry of this order, the Defenaant shall restore and reseed barren acreage including but
not limited to areas located south of the wastewater Iagoovr;and‘ all areas designated as clean
areas in the November 6, 2001 Revised Stormwater Plan between the barns and north and
south of the barns as well as the area along and east of the east road. Said area consists of
several acres and shall be reseeded and a permanent grass cover shall be established and
maintained. A stable layer of topsoil shall first be applied to this area to aid in vegetative cover
establishment. All other barren areas, including areas around the temporary manure storage
basins, shall be seeded for permanent grass cover establishment within 90 days of entry of this

order. Further, within 90*days of entry of this order, Defendant shall provide for the proper
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design and construction of all outfall structures for the southeast and northwest detention
basins at the facility, so as to maximize’detention prior to dischérge. Defendant shall drain the
detention ponds in between storm events and routinely clean out all silt collected in the ponds.
6. In order to eliminate unnecessary hydraulic loading to the wastewater handling
facilities, Defendant shall continue to implement well water conservation strategies pursuant to
the groundwater/fresh water report and plan approved by the lllinois EPA ("Water Use Plan").
7. By September 30, 2002, the Defendant shall clean the facility’s 7-acre
wastewater lagoon by removing wastewater and sludge. Waste shg{l_ b?ﬁ‘iT‘?Y_?‘if‘?_a, depth of
1 foot or less as measured from the lagoon floor. The lllinois EPA shall be notified when the
lagoon cleaning is complefé éo tﬁat it might Vcbhért.lctb_an inspectidr{.'. T-h‘i's'-lég‘bgn éljeah'-oﬁt is

ta

subject to approval of the Jllinois EPA and shall not be considered complete untif the lllinois

EPA has approved the work. Defendant-shall submit-a-plan-outlining-a schedule for future,.. .

routine removal and disposal of sludge from the lagoon, for lllinois EPA review and approval
("Sludge Removal Plan"). Sludge removal in the future from the lagoon shall be sufficient to

—-—-_prevent exceedence of the volatile solids loading rate per item Paragraph 8 below. The

Defendant shall implement an annual sludge monitoring plan to determine the volume and
depth of sludge accumulation in thevlragoon ("Sludge Monitoring Plan").

8. The Defendant shall install new waste handling/treatment facilities to reduce
or'ganié loading to the wastewater lagoon sufficient to eliminate offensive off-site odor nuisance
conditions and complaints. New waste handling/treatment facilities will be completed and on
line within 180 days of entry of this order. Design of these will be based on a specified
maximum herd size and a total organic loading from all sources not to exceed 3.75 pounds of
volatile solids per day per 1000 cubic feet of lagoon treatment volume if 90 percent of livestock
waste is treated in an anaerobic digester or 1.5 pounds of volatile solids per day per 1000 cubic

feet of lagoon treatment volume if less than 90 percent of the livestock waste is treated in an
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anaerobic digester. If off-site odor conditions, as verified by the Illinois EPA, continue after this
work is completed, Defendant shall provide supplemental aeration as needed in the lagoon and
maintain at least 2 parts per million ("ppm") dissolved oxygen throughout the upper 2 feet of the
lagoon at all times. Aerobic conditions of at least 2 ppm dissolved oxygen shall be achieved no
later than six months following notice by the lllinois EPA that additional aeration is required. In
lieu of maintaining aerobic conditions in this lagoon, to prevent and/or address off-site odor
conditions Defendant may opt to cover this lagoon and collect and use or treat odorous gases

or implement other lllinois EPA approved technologies to prevent air pollution that may or may

_not require the above-described treatment volume.

9. The Defendant shall maintain a minimum freeboard of 2 feet in the wastewater

lagoon at all times. Within 90 days of entry of this order, the Defendant shall install an easily

- visible and accurate permanent freeboard marker (delineated in inches) in its lagoon. The

freeboard marker shall be selected and installed with the oversight and approval of the
Defendant’s engineer and the lllinois EPA. The benchmark for freeboard measurement shall
be from the low point of the emergency spillway. In addition, a marker shall be installed and
maintained that indicates the minimum level of the lagoon contents that provides the treatment
volume to prevent exceedence of th; volatile solids loading rate of 3.75 pounds of volatile solids
per day per 1000 cubic feet of lagoon treatment volume if 90 pércent of livestock waste is
treated in an anaerobic digester or 1.5 pounds of volatile solids per day per 1000 cubic feet of
lagoon treatment volume if less than 90 percent of the livestock waste is treated in an
anaerobic digester.

10. The Defendant shall operate the wastewater lagoon such that at least 6 months
of storage capacity, in addition to the minimum 2 feet of freeboard, is available by December 1
of each year.

11. Within 180 days of entry of this order, the Defendant shall permanently cease
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usage of the two temporary manure storage basins for waste storage. Within 180 days of entry
of this order, these two basins shall be thoroughly cleaned, removing all wastewater and sludge
per lllinois EPA oversight and approval. Interim odor control measures, such as straw covers,
shall be maintained during the waste storage period. Within 90 days of entry of this order, a
plan for proposed future use of these structures shall be submitted to the lllinois EPA for
approval ("Temporary Storage Basins Future Use Plan").

12. The Defendant shall provide odor control systems, such as covers, complete
. .containment and gas collection, for all anaerobic processes conducted by and/or under the

_control of the dairy as ﬁgéeded to prevent offensive off-site odor or nuisance conditions. -

13. The Defendant shall design and construct additional waste handling/treatment

ta

facilities sufficient to eliminate all wastewater discharges from the dairy and off-site odor

emissions that catse nuisance conditions:~ This work-may include measures such as anaerobic
digestion, solids separation/dewatering, covering of all anaerobic waste storage and the
utilization or flaring of gaseous emissions, or maintaining aerobic conditions in all uncovered

waste storage structures as described.in Paragraph VIII.B.8. This work shall.be completed

within 180 days of entry of this order. The Defendant has agreed to design and install a

A

heated anaerobic digester and solids separator system at the facility. Methane recovery and
facilities for utilizing ’;he methane as ehergy shall be provided. ' Aeratio-n shall be installed and
operatéd in the lagoon as needed to control off-site odor, as described in Paragraph VIII.B.8.
14. The Defendant shall provide odor and runoff controls for all silage and waste
storage areas created by, generated by, accumulated at, and/or under control of, the
Defendant.
15. The Defendant shall adopt and implement a year-round manure management

plan ("Manure Management Plan") that shall include sufficient land base, manpower, and

equipment immediately available at all times so that all handling, land application and disposal
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of wastewater, liquid and solid manure, and other liquid and solid wastes generated or
accumulated at the dairy is done in a manner that complies with all applicable laws and
regulations. Said Manure Management Plan shall be completed within 60 calendar days of
entry of this consent decree and submitted to the lllinois EPA for approval. The Defendant’s
Manure Management Plan shall include permanent covered storage containment facilities for
manure and all wastes and provide for at least 6 months of storage capacity. Said containment
facilities shall provide for complete containment, that is, each shall be a building or structure
with sidewalls and roof, except that Defendant may qrseVpliasmt_!'c;v@giriic:u]turgl wsAtVQr‘ag.erz bags for
storage of separated manure solids. Itis expected that this Manure Management Plan will
include all information necessary to meét théﬁ Waéte Vrhénagerment’blaﬁ Vrequ‘i}em'en'fs' of'thé:

ta

Livestock Management Facilities Act, 510 ILCS 77/1 et seq., and regulations promulgated

thereunder. e

16. The Defendant shall control odors and runoff from the permanent storage
facilities. The Defendant shall develop a plan for the control of odors and runoff for all

. permanent.waste storage, including storage in plastic agricultural storage bags, and silage

storage facilities at the dairy ("Odor and Runoff Control Plan"), and submit it to the Illinois EPA
for approval within 60 calendar days“of entry of this Order. The Defendant shall implement the
“ apprdVed Odér and Runoff Control Plan for all permanent waste and silage storage facilities
within‘:180 days of entry of this order. This Odor and Runoff Control Plan shall be submitted as
part of and included in the NPDES Permit application.

17. The Defendant shall continue to monitor, record and submit reports (on similar
forms currently being used) to the lllinois EPA on a monthly basis by fax (309.693.5467) or mail
or delivery (5415 N. University, Peoria, IL 61614) as follows:

a. Lagoon freeboard shall be monitored and recorded twice Weekly and

within 24 hours after each precipitation event.
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b. Precipitation shall be monitored and recorded promptly following each
event.

c Fresh water usage (total and barn) shall be monitored and recorded daily.

d. Land application of waste shall be monitored and recorded on the day of

application, including location, acres, volume applied, name of
applicator, and date of application.
If lagoon freeboard is ever less than 3 feet, freeboard readings shali be taken daily and
the frequency of submission shall be weekly via 'facsimile. In the event that freeboard is less
~ than one foot Defendant shall monitor freeboard at least twice daily with a minimum interval of

eight (8) hours between readings, and submit daily reports, including time of fecérding, via

facsimile to the lllinois EPA. When reporting monthly, Defendant shall submit reports to the

~lllinois EPA by delivery or facsimile by the first working day of each month. T T

18. The Defendant is aware that waste handling modifications set forth in this
Section VIII.B may result in the installation of structures or technology applications that meet

the definition of an emission source pursuant to the lllinois Pollution Control Board’s ("Board")

air pollution regulations. Defendant shall take all steps required by the Board'’s air pollution
regulations to assess the need for ;a‘r;d obtain all necessary air pollution control permits.
C. STIPULATED PENALTIES

| 1. If the Defendant fails to complete any activity by the date specified in Section
VIII.B. of this Consent Order, the Defendant shall provide notice to the Plaintiff of each failure to
comply with this Consent Order. In addition, the Defendant shall pay to the Plaintiff, for
payment into the Environmental Protection Trust Fund ("EPTF"), stipulated penalties per

violation for each day of violation in the amount of one hundred dollars ($100.00) per day of

noncompliance until such time that compliance is achieved.

-
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2. Following the Plaintiff's determination that the Defendant has faited to complete
performance of any task or other portion of work, or failed to provide a required submittal,
including any report or notification, Plaintiff may make a written demand for stipulated penalties
upon Defendant for its noncompliance with this Consent Order. Failure by the Plaintiff to make
this demand shall not relieve the Defendant of the obligation to pay stipulated penalties.
3. All stipulated penalties owed the Plaintiff under this section of this Consent Order
that have not been paid shall be payable within thirty (30) days of the date the Plaintiff makes a
_written demand for stipulated penalties to Defendant.

4. a. Al stlpulated penalhes shall be pald by certlﬂed check payable to the lllinois EPA

for deposrc in the EPTF and dehvered to:

lllinois Environmental Protection Agency
Fiscal Services

1021 North GrandAvenue East—————————— -
P.O. Box 19276
Springfield, Illinois 62794-9276

b. The name and number of the case and the Defendant’s FEIN shall appear on

the face of the check. A copy of the check(s) and the transmittal letter shall be sentto:

lllinois Attorney General's Office
c/o Donna Lutes, Enwironmental Bureau
500 South Second Street
Springfield, lllinois 62706 -
5. The stipulated penalties shall be enforceable by the Plaintiff and shall be in

addition to, and shall not preclude the use of, any other remedies or sanctions arising from the
failure to comply with this Consent Order.

D. DISPUTE RESOLUTION
1. The Consent Order and its terms, any application, plan, record or report required
thereunder, or with respect to any party's compliance herewith or any delay thereunder shall in

the firstinstance be the subject of informal negotiations during which the parties make a good
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faith a-ttempt to resolve any dispute. If the Plaintiff and the Defendant cannot resolve the
dispute in thirty (30) calendar days, however, it may then be presented to the court for
appropriate resolution upon written notice by any party (the period for negotiations may be
extended by mutual agreement among the parties). Where the Defendant has violated any
payment or compliance deadline within this Consent Order, the Plaintiff may elect to pursue
contempt sanctions to enforce this Consent Order.

2. It shall be the responsibility of the Defendant to file the documents necessary to
notify the Court of the dispute, and thereafter the Court ma_y‘c?[q?r__t_h_g"pirties to file such
pleadings as the Court deems necessary and proper. The Defendant shall bear the burden of
proof. The Defehda-ht shall file any pe"titi(;H V\;ifh the VCourtr Withiﬁvfb.rty—“lv’l\vlé (_4'5) Céle”hda.r days V'

“e

after the informal negotiati,oh period (or any extension) has expired.

E. FORCE MAJEURE " - — ———

1. Any failure by the Defendant to comply with any requirement of the Consent
Order shall not be a violation if such failure is the direct result of actions by persons or events

—.-beyond the reasonable control of the Defendant, including, but not restricted to, acts of God,

..

such causes.

2. When, in the opinion of the Defendant, circumstances have occurred which
cause ‘or may cause a violation of any provision of the Consent Order, the Defendant shall
notify the Agency in writing as soon as practicable but not later than five (5) calendar days after
the claimed occurrence. Failure to so notify the Agency shall constitute a waiver of any defense
under this Paragraph E arising from said circumstances.

3. If the Plaintiff agrees that the violation has been or will be caused by

circumstances beyond the control of the Defendant, the parties may request that this Court
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extend the time for performance hereunder for a period equal to the delay resulting from such
circumstances or enter such order as is appropriate. If parties cannot agree whether the
reasons for the delay or noncompliance were beyond the reasonable control of the Defendant,
such dispute shall be resolved pursuant to the dispute resolution provisions appearing in
Paragraph D above. The Defendant shall have the burden of going forward and proving that
the circumstances alleged to be causing the delay of noncompliance were beyond its
reasonable control.
4. Increased costs associated with implementing the measures required by the
B Coﬁsent Ordef s'halrlr th, ”byiits'élfr,'é’)i('c:urse the Defendant from a failure to comply under the
prrovisibronrsrof this Paragréph E.
F. RELEASE
~ . Inconsideration of Defendant’s payment of a $50,000 civil penalty, and commitment to
perform the actions set forth herein, Plaintiff releases, waives and discharges Defendant from
any further liability or penalties resulting from alleged violations of the Act which were the
subject of the Amended Complaint in this matter.
G. JURISDICTION
This Court shall retain jurisdiéfion of this matter for the purpose of amending,
interpreting, implementing and enforcing the terms and conditions of this Consent Order, and
for the purpose bf adjudicating all matters of dispute among the parties. The Defendant agrees

that notice of any subseqguent proceeding to enforce this Consent Order may be made by mail

and waives any requirement of service'of process.
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WHEREFORE, the parties, by their representatives, enter into this Consent Order and

submit it to the Court that it may be approved and entered.

Respectfully submitted,

PEOPLE OF THE STATE OF ILLINOIS,
ex rel. JAMES E. RYAN, Attorney
General of the State of lllinois

MATTHEW J. DUNN, Chief
I o Environmental Enforcement/
' Asbestos Litigation Division

. _DATED: / / 2 / 0y~ BY: D
o THOMAS DAVIS, Chief

Environmental Bureau
Assistant Attorney General

ILLINOIS ENVIRONMENTAL PROTECTION

EPH E. SVOBODA
ief Legal Counsel

Division of Legal Counsel

DATED:, 4 - 25 - 0%

ENTERED: 7:\’) -0 L

SUYIAS 1wy
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Attachment 27:

Complaint, People of the State of Illinois v. Ed Malone, d/b/a Malone Farms and Feedlot,
and Galesburg Livestock Sales, Inc.
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IN THE CIRCUIT COURT FOR THE NINTH JUDICIAL CIRCUIT

KNOX COUNTY, ILLINOIS FILE g.,

KNOX CO., IL

JUL 27 201

KELLY CHEESMAN
Clerlc of the Circuit Court
Deputy

PEOPLE OF THE STATE OF ILLINOIS,
ex rel. LISA MADIGAN, Attorney
General of the State of lllinois

Plaintiff,
No. 09 -L - 07

V.

ED MALONE, d/b/a

MALONE FARMS AND FEEDLOT, and
GALESBURG LIVESTOCK SALES, INC.,
an lllinois corporation

Defendants

MOTION FOR LEAVE TO SUPPLEMENT COMPLAINT

NOW COMES Plaintiff, People of the State of lllinois, ex ref Lisa Madigan, Attorney
General of the State of lllinois, and moveé for leave to supplement the Complaint in this matter,
stating the following in support of its motion:

1. On February 20, 2009, the origfnal Complaint was filed and entered in this
matter. . |

2. On June 1, 2010, an Agreed Injunction Order with Defendant Ed Malone was
filed and entered in this matter. |

3. On January 14, 2011, a Preliminary Ihjunction Order againét Defendant Ed
Malone was entered in this matter.

4. On January 21, 2011, a second Agreed Injunction Order with Defendant Ed
Malone was entered in this matter.

5. Neither Defendant has answered the complaint.. The Plaintiff is in settlem_ént
negotiations with Defendant Galesburg Livestock Sales, Inc. The Plaintiff was in settiement

discussions with Defendant Ed Malone until February 20, 2010.
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6. None of the parties have initiated discovery.
7. Since this matter was originally filed, there have been numerous documented

instances of discharges and conditions that existed as a threat of pollution to waters of the State
at the Malone site in violation of Sections 12(a), (d) and (f) of the lllinois Environmental
Protection Act and regulations promulgated thereunder. With this motion, the State seeks to
supplement the complaint so as to include all outstanding allegations of violation at the Malone
site in this existing enforcement matter.
8. Section 2-609 of the lllinois Code of Civil Procedure, 735 ILCS 5/2-609, provides:
Supplemental pleadings. Supplemental pleadings, setting up matters which arise

after the original pleadings are filed, may be filed within a reasonable time by
either party by leave of court and upon terms.

9. An Amended Compiaint is submitted in conjunction with this Motion.
WHEREFORE, Plaintiff respectfully requests leave to supplement the original Complaint
and that the Amended Complaint submitted in c'onjunction with this Motion be filed and entered.
Respectfully submitted,

PEOPLE OF THE STATE OF ILLINOIS,
ex rel. LISA MADIGAN, Attorney General
of the State of lilinois

MATTHEW J. DUNN, Chief
Enwronmental Enforcement Division

By 2. sous G“
/JANE E. MCBRIDE
Assistant Attorney General

500 South Second Street
Springfield, Illinois 62706
(217) 782-9031
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STATE OF ILLINOIS )
SS

COUNTY OF SANGAMON )
AFFIDAVIT

[, JANE MCBRIDE, after being duly sworn and upon oath, states as follows:

1. | am the Senior Assistant Attorney Generals assigned to handle the matter of
People v. Ed Malone, d/b/a Malone Farms and Feedlot and Galesburg Livestock Sales, Inc,
Knox County Case No. 09 L 07, and have been involved with the matter since it was originally
referred by the lllinois Environmental Protection Agency.

2. | am executing this Affidavit to accompany Plaintiff's Motion for Leave to
Supplement the Complaint.

3. The assertions set forth in Plaintiff's Motion for Leave to Supplement are correct
and accurate, to the best of Affiant’'s knowledge and belief.

Further, Affiant sayeth not.

JANE E. MCBRIDE
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STATE OF ILLINOIS )
)
COUNTY OF PEORIA ) ”
AFFIDAVIT

I, ERIC O. ACKERMAN, after being duly sworn and upon oath, state as follows:

1. I am employed by the Hllinois Environmental Protection Agency ("lllinois EPA") as
a field inspector and environmental protection engineer.

2. As part of my duties with the lllinois EPA, | perform siteAinvestigations to assess
whether environmental and/or public health threats exist. Upon formal request, | also review
pleadings to be filed by the Attorney General's Office to ensure veracity and accuracy with the
records of the lllinois EPA as well as my own personal observations and knowledge. ‘

3. I am executing this Affidavit to accompany Plaintiff’s Motion for Leave to
Suppiement the Complaint. |

4. 'The assel;tions set forth in Paragraph 7 of Plaintiff's Motion for Leave to
Supplement the Complaint, and Paragraphs 31 through 65, 75 through 90, 97 through 102, 126
through 133 and 135 through 138 of the Amended Complaint are correct and accurate, to the
best of Affiant’s knowledge énd belief.

Further, Affiant sayeth not.

Eove AIanmarn

ERIC O. ACKERMAN
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STATE OF ILLINOIS )
SS
COUNTY OF PEORIA )
AFFIDAVIT

I, TODD HUSON, after being duly sworn and upon oath, state as follows:

1. | am employed by the IIIinois Environmental Protection Agency ("lllinois EPA") as
a field inspector and environmental protection engineer. |

2. As part of my duties with the lllinois EPA, | perform site investigations to assess
whether environmental and/or public health threats exist. Upon formal request, | also review
pleadings to be filed by the Attorney General's Office to ensure veracity and accuracy with the
records of the lllinois EPA as well as my' own personal observations and knowledge.

3. | am executing this Affidavit to accompany Plaintiff's Motion for Leave to
Supplement the Complaint.

4. The assertions set forth in Paragraph 7 of Plaintiff's Motion for Leave to
Supplement the Complaint, and Paragraphs 66 through 69, 71 through 74, 91 through 96, 103
through 118 and 120 through 125 of the Amended Complaint are correct and accurate, to the
best of Affiant's knowledge and belief.

Further, Affiant sayeth not.

TODD HUSON
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IN THE CIRCUIT COURT FOR THE NINTH JUDICIAL CIRCUIT

KNOX COUNTY, ILLINOIS

PEOPLE OF THE STATE OF ILLINOIS,
ex rel. LISA MADIGAN, Attorney
General of the State of lllinois

Plaintiff,
No.09-L - 07

V.

ED MALONE, d/b/a

MALONE FARMS AND FEEDLOT, and
GALESBURG LIVESTOCK SALES, INC.,
an lllinois corporation

Defendants

AMENDED COMPLAINT

The PEOPLE OF THE STATE OF ILLINOIS, by Lisa Madigan, Attorney General of the
State of lllinois, complain of Defendants ED MALONE, d/b/a MALONE FARMS AND FEEDLOT,
and GALESBURG LIVESTOCK SALES, INC., as foliows: |
COUNT |

MALONE SITE WATER POLLUTION

1. This Count is brought on behalf of the People of the State of lllinois, by Lisa
Madigan, Aftorney General of the State of lllinois, on her own motion pursuant to Sections 42(d)
and (e) of the lllinois Environméntal Protection Act (“Act”), 415 ILCS 5/42(d), (e). |

2. The lllinois EPA is an agency of the State of lllinois created by the General
Assembly in Section 4 of the Act, 415 ILCS 5/4, and which is charged, inter alia, with the duty of

enforcing the Act.

3 Defendant Ed Malone (“Malone”), d/b/a Malone Farms and Feedlot, owns and

operates a cattle feedlot facility located approximately two miles northwest of Abingdon, Illinois
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which is approximately 10 miles south of Galesburg, IL (“Malone facility” or “Malone site”). The
legal description is S Y2, SW:1/4, Section 30, T10N, R1E (Cedar Township), Knox County, IL.
The operation includes open dirt feedlots encompassing several acres that were, at times
relevant to this complaint, populated with up to 2800 head of cattle. The facility is in the
watershed of Latimer Creek which is tributary to Cedar Fork. At the time of the filing of the
original complaint in this matter, February 20, 2009, an inadequate, undersized wastewater
holding pond was the sole storage for waste on the site and was located near the north edge of
the site near a tributary of Latimer Creek.

4, Defendant Galesburg Livestock Sales, Inc. (“Galesburg Livestock Sales”) is a
23-acre cattle feedlot facility engaged in weekly public livestock auctions. The site consists of
barns, a concrete feedlot, earthen feedlots and pasture and is located near and northwest of
the intersection of Knox County Routes 7 and 9, two miles northeast of Galesburg, Knox
County, lllinocis (the “Galesburg Livestock Sales facility” or “Galesburg Livestock Sales site”).
The address is 1714 Knox Highway #9, Galesburg, IL 61401. The facility is located in the
watershed of Rice Lake, which is tributary to Court Creek. Richard M. Anderson, 2135 U.S.
Highway 150 N., Wataga, IL 61488, is manager/owner and president of the facility. The
registered agent is Kurt Horberg, 124 West Exchange, PO Box 179, Cambridge, IL 61238.

5. At the time of site inspections at the Malone facility, Defendant Malone informed
the lllinois EPA that some if not all of the cattle on site belonged to Defendant Galesburg
Livestock Sales.

6. On March 30, 2009, an original design and construction plan was submitted to |
the lllinois EPA and lllinois Department of Agriculture to construct and ngrade waste handling
and storage structures at the Malone site as well as clean water diversion. The plan received

final approval in September of 2009. In late October 2009, construction was initiated at the
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Malone site.

7. On December 15, 2009, the Illinois EPA conducted an inspection at the Malone
site. The status of the construction was documented in the lllinois EPA’s inspection report. Per
agreement of the parties, construction and installation called for in the approved plan not yet
completed were due to be completed by the end of March 2010.

8. According to Defendant Galesburg Livestock's records, as of February 20, 2010,
2,851 head of cattle owned by Galesburg Livestock were to be alive and on hoof at the Malone
site. In addition, Defendant Malone has informed Galesburg Livestock that another 265 head
were on the'Malone site and were in payment to Galesburg for money lent by Defendant
Galesburg Livestock to Defendant Malone.

9. On February 20, 2010, Richard Anderson, principal for Galesburg Defendant
Livestock, visited the Malone site and observed that far fewer animals were on site than his™ -
records indicated should have been on site. On that date, an employee of Malone stated there
were 440 cattle on the site.

10. On March 10, 2010, the lllinois EPA conducted a reconnaissance inspection at
the site. At the time of the inspection, there were only a few head of cattle on site. Thé
outstanding compliance work that was to be cdmpleted by March 15, 2010, was yet to be done.

1. On May 10, 2010 Defendant Malone filed a Chapter 11 petition in the United
States Bankruptcy Court. As of the date of filing of this Amended Complaint, Defendant
Malone is Debtor in Possession of the site and as such exercises control over the premises of
the facility: |

12. On May 17, 2010, Defendant Galesburg Livestock sued Défendant Malone for
conversion, breach of contract aﬁd fraud in state court. On June 8, 2010, Defendant Galesburg

Livestock filed a Complaint to Determine Dischargeability pursuant to 11 USC §523(a)(2)(A)
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and 11 USC §523(a)(4) in Defendant Malone's bankruptcy matter, contesting, on the basis of
assertions of conversion, fraud, deception and misrepresentation set forth in the State case,
Defendant Malone’s claims of dischargeability.
13. On May 25, 2010, the lllinois EPA conducted an inspection of the Malone site.
At the time of the inspection, the inspector documented the following: “Unless prompt action is
taken to reduce hydraulic pressure, the earthen dam serving the West Holding Pond will likely
fail, releasing a significant volume of wastewater to Latimer Creek.” At the time of the
inspection, a significant accumulation of stacked cattle manure and waste feed and leaching
stockpiled silage remained at various onsite, un-contained locations contributing contaminated
runoff to the wastewater impoundments on site. Gutters and downspouts had not yet been
installed on the cattle barns. Guttering is essential to divert clean surface water away from the
feedlots and wastewater holding ponds. On June 11, 2010, Defendant inadvertently created a
spillway that allowed continuous discharge from the West Holding Pond. On June 22, 2010,
the north berm of the site's East Livestock Waste Holding Pond failed.
14, Section 3.545 of the Act, 415 ILCS 5/3.545, provides:
“WATER POLLUTION" is such alteration of the physical, thermal, chemical,
biological, or radioactive properties of any waters of the State, or such discharge
of any contaminant into any waters of the State, as will or is likely to create a
nuisance or render such water harmful or detrimental or injurious to public
health, safety or welfare, or to domestic, commercial, industrial, agricultural,
recreational, or other legitimate uses, or to livestock, wild animals, birds, fish, or
other aquatic life.
15. ~Section 3.550 of the Act, 415 ILCS 5/3.550, provides:
“WATERS” means all accumulations of water, surface and underground, natural,

and artificial, public and private, or parts thereof, which are wholly or partially
within, flow through, or border upon this State.

16.  Section 3.165 of the Act, 415 ILCS 5/3.165, provides:
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“CONTAMINANT" is any solid, liquid, or gaseous matter, any odor or any form of

energy, from whatever source.

17. Section 12 (a) of the Act, 415 ILCS 5/12(a), provides, in pertinent part, as
follows:

No person shall:

a. Cause or threaten or allow the discharge of any contaminants into the
environment in any State so as to cause or tend to cause water pollution
in llinois, either alone or in combination with matter from other sources,
or so as to violate regulations or standards adopted by the Pollution
Control Board under this Act;

18. On August 23, 2005, the lllinois EPA conducted an inspection of the Malone site.
At the time of the inspection, approximately 600 to 700 head of cattle were present at the
facility. Defendant Malone was present at the time of the inspection. He indicated that he had
been raising cattle at the site for approximately three years. The maximum number of cattle
confined to the facility was reported to be 900 to 1,000 head at that time. Defendant Malone
indicated that he owned and managed the feedlots but did not own the cattle. The cattle were
owned by Richard Anderson, manager of Galesburg Livestock Sales, Inc.

19. At the time of the August 23, 2005 inspection of the Malone site, Defendant
Malone was not a Certified Livestock Manager. Pursuant to the lllinois Livestock Management
Facilities Act (“LMFA"), 510 ILCS 77/ and 8 lII. Admin. Code 900.901, a livestock waste |
handling facility serving 300 or greater animal units shall be operated only under the supervision
of a certified livestock manager. An individual animal grown for slaughter is one animal unit,
pursuant to the LMFA. As of December 31, 2008, Defendant Malone had not obtained his state
livestock manager certification. -

20. At the time of the August 23, 2005 inspection of the Malone site, there were no

liquid livestock waste collection or containment structures at the facility. It was apparent from
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the location and condition of the cattle lots that feedlot runoff would occur during rainfall events.
Defendant Malone informed the inspector that his general practice was to haul solid manure
during the fall and winter months. At the time of the inspection, the facility was without a
manure spreader for the handling of solid manure. At the time of the inspection, Defendant
Malone was advised of the need to properly control feedlot runoff and comply with
environmental requirements.

21. On September 20, 2005, the lllinois EPA sent Defendant Malone a
Noncompliance Advisory Letter, reiterating the need for additional controls to ensure proper
containment of all livestock waste at the site. The letter included a list of recommendations.
The recommendations included the need for a comprehensive professional study of the facility,
and the need to develop a waste management plan. The plan was to include the installation of
appropriate waste management structures. Also, as discussed at the time of the site visit;
Defendant Malone was advised to abandon lots that were not suitable for runoff control and
reseed the abandoned lots so as to create a thick vegetative cover. vDefendant Malone was
advised to divert all ciean water away from the livestock feedlot areas, and to install grass
buffers around the cattle lots. Defendant Malone was also advised to create suitable covered
manure stacking structures for the storage of solid livestock waste so that it was not subject to
precipitation resulting in runoff. |

22. On May 3, 2007, the lllinois EPA conducted an inspection of the Malone site. At
the time of the inspection, a signiﬁcént accumulation of un-contained, uncovered solid manure
existed.on the feedlots at the facility. The inspectors observed drainage channels that, at
times of precipitation events, would result in contaminated surface runoff discharge from the
cattle lots. A wastewater pdnd was located in a ravine on the north side of the cattle operation.

At the time of the inspection, wastewater was discharging from the wastewater pond.
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Contaminated surface runoff was also observed coming from the cattle feed storage piles on
site, including a gluten stockpile. At the time of the inspection, there were approximately 1300
to 1400 head of cattle on the Malone site.

23.  Atthe time of the May 3, 2007 inspection- of the Malone site, liquid samples were
collected at four locations on the site. A sample was collected from a small stream at the
facility that is an unnamed tributary to Latimer Creek. The stream sample was taken
immediately downstream from the wastewater pond that was discharging at the time of the
inspection. At the location where the sample was collected, the stream was turbid, black
colored with a strong odor. Upon analysis the sample exhibited the following parameter levels:
ammonia, 56.9 milligrams per liter (“mg/l"); Biological Oxygen Demand (“BOD"), 450 mgl/l; total
suspended solids (“TSS"), 408 mg/l; and fecal coliform, 180 per 100 milliliter (“ml”). A sample
collected from another unnamed tributary to Latimer Creek that flows south to north along the
east side of the cattle facility was odorous. A sample collected from an accumulation of -
wastewater in the south lot of the cattle facility, which was un-contained and susceptible to
becoming a runoff discharge in the event of precipitation, upon analysis exhibited the following
parameter levels: ammonia, 279 mg/l; BOD, 4000 mg/l; TSS, 4,490 mg/l; fecal coliform, 61,300
per 100 ml. This sample was dark colored, turbid and contained a strong waste odor.

Drainage from fhe location of the sample flows east into an unnamed tributary to Latimer Creek.
A fourth sample was collected from an accumulation of wastewater neaf a manure stockpile'
and a gluten storage area. This ponded liquid was light brown in color, turbid and contained an
odor. Drainage from the area o_f this fourth sample flows to the wastewater pond on-site that
was discharging the day of the inspection. Analysis of this fourth sample indicated tﬁe following

parameter levels: ammonia, 1,470 mg/l; BOD, 15,000 mg/l; TSS, 410 mgl/l; fecal coliform,

470,000 per 100 ml.
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24 Immediately foIIowing the inspection, the IEPA inspectors advised Defendant
Malone that he must stop the manure discharge from the holding pond at his cattle operation.
The inspectors further advised Defendant Malone to report the manure release pursuant to the
livestock discharge reporting requirements to the Illinois Emergency Management Agency
("IEMA"). The inspectors recommended that Defendant Malone promptly plug the discharge
pipe and begin removing wastewater from the holding pond, to be sprayed/irrigated on grass
application sites at an agronomic rate.

25. On May 8, 2007, the lllinois EPA conducted a follow-up inspection at the Malone
site. At the time of the inspection, approximately 1500 to 1600 head of cattle existed on the
site. At the time of the inspection, wastewater discharged from the holding pond on-site to an
unnamed tributary to Latimer Creek. Defendant Malone indicated, at the time of the inspection,
that he had been unable to plug the leak because the wastewater was seeping through the
. porous, earthen/broken concrete dam that served as a berm for the holding pond. At the time
of the inspection, waste feed had been deposited in a field just southwest of the wastewater
pond. Surface runoff from the waste feed was in the drainage pattern to the pond in the event
of a precipitation event.

- 26. At the time of the inspection, a significant accumulation of solid manure existed
at the Malone facility. It was apparent from the inspectors’ observation of drainage channels at
the time of the inspection that contaminated surface runcff discharges from the cattle lots
during precipitation events. A significant volume of cattle manure was stored on the south lot.
This manure drains to the east and discharges into an unnamed tributary to Latimer Creek.

27. At the time of the May 8, 2007 inspection of the Malone site, dead cattle were
observed by the inspectors at various locations on the feedlot site. Some of the dead livestock

were located in and/or near the stream. The inspectors observed that the animals had been
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dead for a long period of time.

28. At the time of the May 8, 2007 inspection, liquid samples were collected at eight
locations on the Malone site. A sample collected from the wastewater pond, which was
discharging at the time of the inspection, exhibited the following parameter levels upon analysis:
ammonia, 61.2 mg/l; BOD, 690 mgl/l; total suspended solids (“TSS"), 396 mg/I; and fécal |
' coliform, 600,000 per 100 ml. A sample collected from a small stream on the site immediately
downstream of the wastewater pond and flowed from the wastewater pond at a rate of
approximately 3 gallons per minute. The liquid was turbid, black in color and had a strong
livestock waste odor. Upon analysis, the sample exhibited the following parameter levels:
ammonia, 53.5 mg./l; BOD, 280 mg/l; TSS, 268 mg/l; fecal coliform, 310,000 per 100 ml.- A
sample collected from a stream on the property that is an unnamed tributary to Latimer Creek
and is downstream of the two prior samples described in this paragraph, upon analysis™ -~
exhibited the following parameter levels: ammonia, 34.2 mg/l;, BOD, 70 mg/l; TSS, 156 mg/l;
fecal coliform, 5,500 per 100 ml. A dead cow was inlthe stream near the location where this
sample was collected. At the sample location, the stream was odorous, slightly turbid and had
a brownish color.

29. On October 3, 2007, the lllinois EPA conducted an inspection at the Malone
facility. Approximately 1600 head were on site at the time of the inspection. At the time of the
inspection, leachate discharging from a storage pad holding modified wet distillers grain and
wet gluten had pooled outside of the storage pad structure, un-contained, on the ground. At the
time of fhe inspection, the facility lacked manure collection structures to adequately contain and
manage waste. _

30. On April 29, 2008, Defendant Malone met With the lllinois EPA regarding the

compliance issues at the site. At the time of the meeting, the Defendant indicated that he had
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2000 head on site.

31. On December 29, 2008, the lllinois EPA conducted an inspection at the Malone
site. At the time of the inspection, Defendant Malone indicated there were 3,000 head of cattle
on site. At the time of the inspection, the single large waste holding cell in-existence on the site
at the time, was full. The lllinois EPA inspection observed manure runoff draining east, off the
surface of cattle lots located on the east side of the Malone site. The runoff drains into an
unnamed tributary to Latimer Creek.

32. At the time of the December 29, 2008 inspection, a large silage stockpile existed
on the south side of the gravel lane at the Malone site. The stockpile was approximately 20 feet
tall and measured slightly less than 80 feet by 180 feet. A dark colored, turbid liquid was
observed draining away from the silage stockpile. The dark liquid was not contained and its
drainage path was south and east to an unnamed tributary to Latimer Creek.

33. On January 8, 2009, the lllinois EPA conducted an inspection of the Malone site.
At the time of the inspection, Defendant Malone indicated that approximately 2800 head of
cattle were on site. -

34. During 2008, three new cattle barns were built at the Malone facility. All of the
barns have a concrete floor as well as a concrete pad extending in the front of the building for
approximately 40 feet. At the time of the inspection, Defendant Malone indicated that his
method of manure management was to scrape cattle manure off the concrete portion of the
cattle lots every 10 days to two weeks and stockpile the manure. The solid manure-was later
removed with a semi-trailer or in a conventional manure spreader and land applied. At the time
of the January 8, 2009 inspection, manure from an area known as the Holding Lot was draining
north and entering the small, intermittent stream located between the Holding Lot and Pasture

Lot on the site. At the time of the inspection, there were 400 head of cattle in the Pasture Lot.

10
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At the time of the inspection, the lllinois EPA inspector advised Defendant Malone to construct
a temporary holding pond at the Holding Lot to collect and contain liquid manure and manage it
by regularly applying it to cropland. |

35. At the time of the January 8, 2009 inspection, the lllinois EPA inspector observed
that the single wastewater holding pond in existence on the site at the time was frozen. An
eroded overflow channel was observed at the west end of the earthen dam that created the
wastewater holding pond. Wastewater was frozen in the eroded overflow channel, discharging
from the wastewater pond.

36. On February 25, 2009, the lllinois EPA conducted an inspection at the Malone
site. At the time of the inspection, there was a significant accumulation of cattle manure at the
Holding Lot. At the time of the inspection, adequate manure collection, containment or storage
structures had not yet been installed at this location at the facility. The manure at this location
existed in a manner that would result in manure run-off to an intermittent stream during
precipitation events.

37. At the time of the February 25, 2009 inspection, the lllinois EPA inspector
observed that earthen fill was recently placed along the west end of the waste hold cell dam,
backfilling the eroded overflow channel.

38. On September 25, 2009, the lllinois EPA conducted an inspection at the Malone
site. At the time of the inspection, Defendant Malone indicated there were approximately 2200-
head of cattle on-site. At the time of the inspection, the design and construction plan developed
fO( the site had been approved by the lllinois EPA and the lllinois Department of Agriculture.
Defendant Malone was attempting to secure federal assistance in the form of USDA/NRCS
EQIP funding. The federal assistance application process caused a construction delay.

39. At the time of the September 25, 2009 inspection, the lllinois EPA inspector
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observed-that the lots in the south eastern portion of the site has been significantly decreased
in size and paved in concrete. Approximately 71 head of cattie were in one pen, and 20 were in
another. Surface runoff from the new concrete feedlot drains off the south side and east site of
the lots. Feedlot runoff draining off the south side of one of the pens discharges to a smail
stream on the east side of the site. At the time of the inspection, wastewater was flowing away
from the south lot. The inspector collected a sample of the runoff. The liquid from which the
sample was collected was brown colored, turbid and odorous. Analytical results indicated a
biological oxygen demand (“BOD") of 335 mg/l and total suspended éolids of 764 mgl/I.

40. At the time of the September 25, 2009 inspection, a small earthen berm existed
in a north/south manner along a portion of the east side of the newly paved lots in the southeast
corner of the site. A portion of the runoff from the concrete lots ponded on the west side of the
berm. The lllinois EPA inspector observed an-eroded channel cut -t_hrough~the-berm and
wastewater was flowing from.the concrete lots to the berm and then continued east as is flowed
through the eroded channel to the nearby stream. This wastewater discharge was turbid with
foam and the flow was estimated at 5 gallons per minute.

41, At the time of the September 25, 2009 inspection, the discharge pipe and vaive

“were still in place, in the berm of the existing large holding cell that would come to be known as
the East Holding Cell on the site. Defendant Malone indicéted he intended to remove the pipe
and valve when construction got underway and improvements were made to the holding cell.

42. At the time of the September 25, 2009 inspection, only a portion of the manure
runoff from what was known as the Holding Lot was being captured in a temporary waste
holding cell. At the time of the inspection, the waste holding cell had about 3 foot of freeboard.
The contents of the cell will black and turbid with gas bubbles rising to the surface. Runoff from

the eastern half of the Holdihg Lot drained directly into a nearby receiving stream that is an
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unnamed tributary to Latimer Creek.

43, At the time of the September 25, 2009 inspection, an accumulation of
wastewater.was ponded along the east boundary of what was known as the Stockfield East
cattie lot on the site. ‘Surface runoff from this lot was not contained and drained to the nearby
receiving stream, which is an unnamed tributary of Latimer Creek. At the time of the inspection,
the lllinois EPA inspector observed a drainage channel leading away from the Stockfield East
lot.

44, At the time fo the September 25, 2009 inspection, gutters and downspouts still
had not been installed on the cattle barns built on site in 2008. The large barns contribute a
significant amount of roof water to the surface of the feedlots. Uncontrolled roof water flushes
manure off the feedlots and conveys the manure to the stream. Thus, it is essential that clean
water be.diverted away from the feedlots and the waste management system. e

45, At the time of the September 25, 2009 inspection, the silage stockpile consisting
of seed corn kernels and shucks from the 2008 harvest, continued to exist on the south side of
the gravel lane at the site. At the time of the inspection, the lllinois EPA inspector observed
black _colored, turbid liquid With a strong odor ponded around _the stockpile — leachate from the
silage. A small limestone berm has been constructed on three sides of the stockpile. The
limestone berm was eroded at the southeast corner of the stockpile, releasing leachate and
allowing it to drain to a nearby stream. The lllinois EPA inspector collected a sample of the
liquid draining from the stock pile. Analytical results indicated the following parameter levels:
ammonia, 68.9 mg/l; BOD 774 mgl/l; total suspended solids, 808 mg/I.

46. On December 15, 2009, the llinois EPA conducted an inspection of the Malone
site. At the time of the inspection, Defendant Malone indicated there were approximately 2400

head of cattle on site. Construction activities to implement the design and construction plan
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recently approved by the lllinois EPA and lllinois Department of Agriculture had begun on site.
An earthen berm has been constructed along the south and east side of concrete lots in the
southeast corner of the site. The berm is designed to capture feedlot runoff. A transfer pipe to
direct wastewater diverted by the berm to the nearby east holding pond had yet to be »installed
at the time of the inspection. Without the transfer pipe that was to drain wastewater ponded
behind the berm and properly dispose of it in the East Holding Cell, wastewater became
improperly impounded behind, that is, west of, the berm. The area was not designed or
constructed as a waste holding structure.

47. At the time of the December 15, 2009 inspection, construction to improve the
existing waste holding cell on the site, which would come to be known as the East Holding Cell,
was underway. Limited excavation has been completed at the southern portion of the cell. The
plan called for removal of the valve and drain pipe in the cell berm. Said removal was yet to be
completed. The size and elevation of the existing berm was to be increased, and this work was
not completed as of the time of the inspection either.

48. At the time of the December 15, 2009 inspection, a large holding pond in the
east/west drainage channel located between the Holding Lot énd Pasture Lot was under
construction. an earthen dam had been constructed in a north/south direction across the
drainage channel, to capture feedlot runoff. This dam was constructed below the location of the
existing temporary holding pond serving the Holding Lot. The temporary holding pond
remained in place, and was upstream of and flowed into the new large cell. The temporary
holding pond was full at the time of the inspection. This new large cell is north and west of the
existing East Holding Cell on the site. The new large cell came to be known as the West
Holding Cell. The contents of the new large cell were frozen at the time of the inspection.

49. At the time of the December 15, 2009 inspection, the Illinois EPA inspector
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observed that the size of the Pasture Lot had been reduced, consistent with the approved
design plan. New fencing had been installed.-

50. At the time of the December 15, 2009 inspection, gutters and downspouts had
not yet been installed on the cattle buildings. |

51.  As of the time of the December 15, 2009 inspection, an earthen berm had
recently been constructed along the west side of the Malone site. The berm is oriented in a
north/south manner and is equipped with a riser and buried tile line. The berm and riser pipe
coliect clean stormwater from the pasture area west of the Malone site, therefore preventing the
stormwater from flowing onto the feedlot, becoming contaminated and adding to the amount of
wastewater that needed to be managed on site.

52. At the time of the December 15, 2009 inspection, a silage stockpile continued to
exist along the south side of the gravel lane on the site. Leachate from the stockpile was‘frozen
next to the pile.

53. On May 25, 2010, the lllinois EPA conducted an inspection of the Malone site.
At the time of the inspection, there were five head of cattle on site.

54. At the time of the May 25, 2010 inspection, the area between the concrete Iots in
the southeast portion of the site and the berm constructed to retain and divert runoff from the
lots to thé East Holding Cell, was improperly full of wastewater. The lllinois EPA inspector
observed that wastewater had overflowed the berm at the north end of the improperly ponded
wastewater and flowed east down a hillside to an unnamed tributary to Latimer Creek. Design
plans called for installation of a drain transfer pipe from this impoundment to the East Holding
Cell. This transfer pipe had not been installed. The inspector colliected a sample of the
contents of the ponded wastewater. The liquid was brown colored, very turbid and odorous.

Analytical results indicated the following parameter levels: BOD, 343 mg/I; total suspended
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solids, 1960 mg/I; fecal coliform, 90,000 per 100 ml; fecal streptococcus, 90,000 per 100 ml.

55.  Atthe time of the May 25, 2010 inspection, the East Holding .Cell contained
approximately 1 foot of freeboard. The outer slope of the berm creating this impoundment was
eroded evidencing past overflows. Eroded channels approximately one foot deep were
observed on the outer slope of the berm. The East Holding Cell receives contaminated
surface runoff from the east portion of the facility.

56.  The earthen dam that serves as the restraining berm for the East Holding Cell
contains a 4-inch diameter-drain pipe with valve. This drain pipe and valve, pursuant to the
design plans, were to be removed. At the time of the May 25, 2010 inspection, the pipe and
valve remained in the berm. At the time of the inspection, it was apparent the pipe had recently
been used. Sheet metal directly under the pipe outlet was stained. There was liquid puddled in
a drainag-e channel leading from the pipe outlet. This drainage channel flows to the north, to an
unnamed tributary of Latimer Creek. A significant amount of work remained to be performed at
the East Holding Cell. Besides removal of the pipe and vaive, the size and elevation of the
existing dam were to be increased. The inspector collected a sample of the contents of the
East Holding Cell. The liquid was brown colored, turbid and odorous. Analytical results
indicated the following parameter levels: total suspended solids, 126 mg/l; fecal coliform, 5,900
per 100 ml; fecal streptococcus, 450 per 100 ml.

57. At the time of the May 25, 2010 inspection, a significant accumulation of cattle
manure and waste feed remained stockpiled at various lots on the site, contributing
contaminated runoff to the wastewéter impoundments. In addition, gutters and downspouts
had not yet been installed. The guttering is essential to diverting clean water from the feediots
and wastewater holding ponds. The inspector collected a sample of uncontained runoff north of

a gluten stockpile on site. The liquid was black colored, turbid and odorous. The area drains
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to the East Holding Cell. Analytical results indicated the following parameter levels: total
suspended solids, 2,220 mg/I; fecal coliform, 10,000 per 100 ml; fecal streptococcus, 600,000
.per 100 ml.

58. At the time of the May 25, 2010 inspection, the West Holding Cell was
completely full of black, turbid and odorous liquid. Wastewater was overflowing the restraining
berm, an earthen dam constructed in a north/south direction across an east/west drainage
channel between the Holding Lot and Pasture Lot. Wastewater was overflowing the dam at a
trickle rate at the north end of the dam. Wastewater was also seeping through the dam near
the center of the dam. Two distinct seepage locations were noted through the dam. Flow due
to seepage was estimated at approximately one gallon per minute. The seepage was at a
horizontal seam approximately two feet below the top of the dam. The top of the dam was.
approximately two feet wide at its narrowest point. Severely eroded channels existed oR'the
outer (east) slope of the earthen dam. The eroded channels were approximately 6 feet wide
and 5 feet deep. The inspector collected a sample of the contents of the West Holding Pond.
The liquid was black colored, turbid and odorous. Analytical results indicated the following
parameter levels: ammonia, 15.4. mg/l; fecal coliform, 3,500 per 100 ml; fecal streptococcus,
3,000 per 100 ml.

59. At the time of the May 25, 2010 inspection, a silage stockpile continued to exist
| south of the gravel lane on the site. Leachate was béing formed by the stockpile and was
impounded. The lllinois EPA inspector collected a sample of the impounded liquid. It was
reddish in color, turbid and odorous. Analytical results indicafed the following parameter levels:
total suspended solids, 672 mg/l; fecal coliform, 50,000 per 100 ml; fecal streptococcus, 6,100
per 100 mi.

60. On May 27, 2010, the lllinois EPA conducted an inspection of the Malone facility.
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At the time of the inspection, the lllinois EPA inspector observed that the West Holding Cell was
completely full of black, turbid, odorous wastewater. Septic conditions were evident with gas
bubbles rising to the surface of the impoundment. Severely eroded gullies existed on the outer
slope of the earthen retention dam. The erosion was approximately 9 feet wide by 4 feet deep
in one location on the outer slope of the dam. The top of the dam was épproximate|y 2 feet
wide at its narrowest point. There was evidence of recent overflow across the top of the
earthen dam at three individual locations.

61. At the time of the May 27, 2010 inspection, seepage was occurring through the
West Holding Cell earthen dam at five distinct locations. The seepage flow was estimated to be
less than one gallon per minute. A liquid sample was collected from the West Holding Cell and
from the seepage through the dam. The surface of the dam was barren in many places and did
not contain sufficient vegetation to hold.soil in place. Analytical results for the sample collected
from the West Holding Cell indicated the following parameter levels: biological oxygen demand,
77.2 mgl/l; total suspended solids, 127 mg/I; fecal coliform, 3,100 per 100 ml; fecal
streptococcus, 3,600 per 100 ml. Analytical results for the sample collected from the seepage
flowing through the West Holding Cell dam indicated the following parameter levels: ; total
suspended solids, 173 mgl/l; fecal coliform, 1,600 per 100 ml; fecal streptococcus, 570 per 100
ml.

62. At the time of fhe May 27, 2010 inspection, the lllinois EPA inspector collected a
sample result from the temporary waste holding pond at the Malone site that was located
immediately west and upstream of the West Holding Cell. At the time of the May 27, 2010
inspection, liquid in the temporary pond was black, turbid and contained a strong livestock
waste odor. Gas bubbles were observed rising to the surface of this impoundment. The

overflow from this structure drains into the nearby West Holding Cell. Analytical results for the

18



R2012-023
S James Electronic Filing - Received, Clerk's Office, 10/16/2012

sample collected from the seepage flowing through the West Holding Cell dam indicated the
following parameter levels: ammonia, 31.0 mgl/l; biological oxygen demand, 69.4 mg/I; total
suspended solids, 205 mg/I; fecal coliform, 1,200 per 100 ml; fecal streptococcus, 4,300 per | :
100 ml. |

63. At the time of the May 27, 2010 inspection, the area west of the retention berm
east of the lots on the southeast portion of the Malone facility was full of wastewater.

64. At the time of the May 27, 2010 inspection, the lllinois EPA inspector observed
that gutters and downspouts had not been installed on the various cattle barmns existing on site.
Without the gutters and downspouts, a significant volume of rainfall resulting in extraneous
clean water is directed into the wastewater holding ponds at the site, contributing to the waste
cells’ overflow. |

65. At the time of the May 27, 2010 inspection, the lllinois EPA inspector observed
that unless prompt action was taken to reduce hydraulic pressure, the earthen dam serving the
West Holding Cell would likely fail, releasing a significant volume of wastewater to Latimer.
-Creek.

66. On May 28, 2010, the lllinois EPA conducted a reconnaissance inspection at the
Malone site to determine the current condition of the wastewater storage structures.

67. At the time of the May 28, 2010 inspection, the lllinois EPA inspector observed
that several eroded channels continued to exist on the outside slope of the retaining dam, and a
significant amount of seepage was coming through the dam along a seam approximately two
feet from the top of the berm. The inspector observed that the berm would undoubtedly fail if
corrective actions were not taken. The West Holding Cell impounds runoff from cattle feedlots
on the west side of .the Malone facility.

68. At the time of the May 28, 2010 inspection, the Illinois EPA inspector observed
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that wastewater needed to be removed from the East Holding Celi to prevent an overflow and
possible berm failure. The East Holding Cell was scheduled to be enlarged significantly, but the
work.had not been performed to do so. At the time of the May 28, 2010 inspection, the East
Holding Cell was almost full with only a few inches of available freeboard.

69. At the time of the May 28, 2010 inspection, the impouhdment behind the berm
constructed to retain runoff from cattle lots ih the southeast portion of the Malone facility, was
full of wastewater. This berm was to be installed in conjunction with a drain line, to drain the
impounded wastewater to the East Holding Cell. The drain line was not installed and thus the
impoundment formed consisting of cattle lot runoff.

70. On June 1, 2010, Defendant Malone entered into an Agreed Order with Plaintiff.

The order required the following

a. Cease and desist from all discharges of livestock manure, livestock -
waste, waste feed, silage leachate and/or wastewater from the facility.

b. Defendant Malone shall immediately relieve pressure on the partially
constructed earthen dam that creates a wastewater holding cell on the
west portion of the facility site by irrigating or otherwise properly removing
and utilize wastewater from the west holding pond

c. Defendant Malone small make necessary temporary repairs to maintain
the structural integrity of the top and outer slope fo the earthen dame of
the west holding pond. Said repairs shall be made after the wastewater
level is sufficiently reduced to all safe access.

d. Defendant Malone shall maintain a minimum of three feet of freeboard in
the west holding pond at all times.

e. Defendant Malone shall monitor and report freeboard daily until it reaches
3 feet.
f. Defendant Malone shall, at all times, cause the value in the pipe in the

berm of the east holding pond to be closed.

g. Defendant Malone shall maintain 3 foot of freeboard in the east holding
cell.

Defendant Malone has never submitted the freeboard records required by the agreed order.
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71. On June 2, 2010, the lllinois EPA conducted a reconnaissance inspection at the
Malone site. At the time of the inspection, the lllinois EPA inspector was told that on June 1,
-2010, Defendant Malone placed additional fili on top of the West Holding Cell's eroded berm.

72. At the time of the Ju‘ne 2, 42010 inspection, the lllinois EPA inspector observed
that the top of the West Holding Cell berm was soft. The placement of the fill was only a
temporary measure. The West Holding Cell had two inches of available freeboard at the time
of the June 2, 2010 inspection. At the time of the inspection, the lllinois EPA inspector
documented that in his professional opinion the West Holding Cell berm would fail if additional
actions were not taken. Such actions would entail lowering the level of wastewater in the cell,
the berm fill above the point of seepage needed to be removed, the surface scarified before
replacing the fill in properly compacted lifts..

73.  Atthe time of the June 2, 2010 inspection, the East Holding Cell had 2 inches of
available freeboard. The lllinois EPA inspector documented that the level of wastewater in the
East Holding Cell needed to be lowered to prevent an overflow.

74. At the time of the June 2, 2010 inspection, the lllinois EPA inspector observed
that Defendant Malone was pumping wastewater ponded between the concrete lots in the
southeastern portion of the site and the berm constructed east of these lots to retain and divert
runoff from the lots. He was pumping the wastewater to a grassy hill just north of the feedlots.

| 75. On June 9, 2010, the lllinois EPA conducted a reconnaissance inspection at the
Malone site. At the time of the inspection, wet field conditions existed. Weather conditions
were sunny, hot and humid.

76. . At the time of the June 9, 2010 inspection, the lllinois EPA inspector observed
that the West Holding Cell was full of wastewater and contained zero freeboard. Wastewater in

the holding cell was black, turbid and odorous. The inspector collected a sample of the
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wastewater in the holding cell. Analysis of the sample indicated the following parameter levels:
BOD, 53.3 mg/l; TSS, 147 mg/l. Severely eroded channels existed on the barren outer slope of
the west holding cell earthen dam. The most severe erosion was located near the center of the
dam. It was obvious from the wet condition on top of the earthen dam that wastewater had very
recently overflowed the West Holding Cell and drained to the receiving stream. The inspector
also observed seepage through the dam in an eroded channel. The 'mspector again opined that
prompt corrective action was need at the West Holding Cell in order to prevent failure of the
earthen dam. A tractor and PTO pump were positioned at the West Holding Cell at the time of
the inspection, but were not operation.

77. At the time of the June 9, 2010 inspection, the small impoundment located west
of the West Holding Cell was sampled. The temporary impound.ment contain a black, turbid
and odorous liquid. Wastewater was draining from the temporary impoundment into the West
Hold Cell at the time of the inspection. The inspector collected a sample of the wastewater
contained in the temporary impoundment. Analysis of the sampie indicated the following
parameter levels: ammonia, 25.1 mg/l; BOD, 68.7 mg/l; TSS, 103 mg/l. At the time of the
inspection, the lllinois EPA inspector also collected a sample of the wastewater contained in the
drainage channel located between the temporary waste holding pond and the West Holding
Cell. Flow in the channel was estimated at 2 to 3 gallons per minute. The liquid was black
colored, turbid and odorous. Analysis of the sample indicated the following parameter levels:
ammonia, 20.2 mg/l; BOD, 68.6 mg/l; TSS, 168 mg/I.

78. At the time of the June 9, 2010 inspection, the East Holding Cell was dverflowing
and discharging wastewater to the receiving stream. The discharging Iiduid was brownish,
colored, turbid and odorous. The discharge rate was approximately 6 gallons per minute. The

inspector collected a sample of the wastewater contained in the East Holding Cell. Analysis of
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the sample indicated the following parameter levels: BOD, 88.1 mg/l; TSS, 213 mg/l. The :
inspector observed severe erosion cutting ruts in the outer slope of.the East Holding Cell's
earthen dam. Although the dam contained some stabilizing vegetation, the inspectors opined
that the earthen structure would fail unless prompt corrective action was taken.

79. At the time of the June 9, 2010 inspection, the lllinois EPA inspector examined
the 4-inch diameter drain pipe located through the dam of the East Holding Cell. It was
apparent that the discharge pipe had recently been used to release wastewater in that there
was liquid inside the outlet end of the pipe and liquid at the base of the pipe just below the
sheet metal splash pad.

80. At the time of the June 8, 2010 inspection, the impoundment for the southeast
lots was full of manure and wastewater and was overflowing at the north end at a rate of- -
approximately 1 gallon per minute. The overflow entered a small stream tributary to La"ﬁr;ﬁ'ér
Creek. The inspector collected a sample of the wastewater contained by this impoundment.
Analysis of the sample indicated the following parameter levels: ammonia, 29.2 mg/l; BOD,
greater than 222 mg/l; TSS, 404 mg/l. At the time of the inspectioh, approximately five
cows/heifers and two bulls were confined in the east area of these southeast lots. A cattle -
waterer was overflowing in the lots at the time of the inspection, creating a water source that
mixed with manure as it ran off the lots and added to the wastewater already overflowing in the
impoundment.

81. On June 14, 2010, the lliinois EPA conducted a reconnaissance inspection at the
Malone site. Rainfall has occurred at the site approximately 6 hours prior to the inspection.
Surface runoff was observed draining into the wastewater holding ponds during the ihspection.

82. At the time of the June 14, 2010 inspection, the West Holding Cell was full. The

wastewater in the holding cell was dark colored, turbid and odorous. A tractor and pump was
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positioned near the west end of the West Holding Cell.but were not operating. A significant flow
of wastewater was entering the West Holding Cell from the temporary waste holding pond
upstream.

83. At the time of the June 14, 2010 inspection, the lllinois EPA inspector observed
that additional clay soil had recently been placed on top of the earthen dam serving the West
Holding Cell. This fill material raised the elevation of the dam and thus allowed for an increased
volume of liquid to be contained behind the dam. This additional volume results in additional
pressure on the compromised structure. The additional clay soil on the top of the dam created
a spillway (overflow-channel) at the north end of the dame. Wastewater was discharging out of
the West Holding Cell via the spillway at the time of the inspection. The rate of overflow was
estimated at 70 gallons per minute. The wastewater discharging via the spillway drained into a
stream that is an unnamed tributary to Latimer Creek. The lllinois EPA inspector collected a
sample of the wastewater contained in the West Holding Cell. Analysis of the sample indicated
the foliowing parameter levels: BOD, 105 mg/l; TSS, 124 mg/l.

84. At the time of the June 14, 2010 inspection, the lllinois EPA inspector observed
that the East Holding Cell was overflowing and discharging wastewéter to the receiving stream.
The discharging liquid was black colored, turbid and odorous. The discharge rate was
approximately 50 to 100 gallons per minute. Severe erosion had occurred on the outer slope of
the dame due to the uncontrolled overflow of wastewater. An eroded channel approximately 4 -
feet deep by 8 feet wide was created in the earthen dam. The dam is approximately 10 feet to
15 feet high. The top of the dam width is about 6 feet. It was apparent to the lllinois EPA
inspector from the deteriorating condition of the dam that the earthen structure would fail if
prompt corrective action was hot taken. The lllinois EPA inspector collected a sample of the

wastewater contained in the East Holding Cell. Analysis of the sample indicated the following
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parameter levels: BOD, 41.5 mg/l; TSS, 214 mgl/l.

85. At the timé of the June 14, 2010 inspection, the lliinois EPA inspector observed
that the impoundment for the southeast lots was full. The lllinois EPA inspector collected a
sample of the wastewater corita_ined in the this impoundment. Analysis of the sample indicated
the following parameter levels: BOD, 96 mg/l; TSS, 646 mg/l.

86. At the time of the June 14, 2010 inspection, the lllinois EPA inspector observed
the contents of the temporary wastewater impoundment that existed on the facility upstream of
the West Hold Cell, to be black, turbid and odorous. VWastewater from the temporary
impoundment was flowing into the West Holding Cell, which, itself, was discharging to an
unnamed tributary to Latimer Creek. The inspector collected a sample of the wastewater-
contained in the temporary impoundment. Analysis of the sample indicated the following -

parameter levels: BOD, 43.1 mg/l; TSS, 224 mg/|.

87. At the time of the June 14, 2010 inspection, the lliinois EPA inspector collected
samples of feedlot runoff that was entering the discharging waste holding cells, runoff from the
gluten feed stockpile that was also entering the discharging waste holding cells, as well as a
downstream sample. Analysis of the feediot runoff sample indicated the following parameter
levels: ammonia, 108 mg/l; BQD, 1650 mg/l; TSS, 2440 mg/l. Analysis of the glutén feed
stockpile runoff sample indicated the following parameter levels: ammonia, 24.9 mg/l, BOD,
1780 mg/l; TSS, 4730 mg/l. Analysis of the downstream sample indicated the following
parameter levels: BOD, 33.8 mg/I; TSS, 666 mg/l.

88. On June 15, 2010, the lllinois EPA conducted a reconnaissance inspection at the
Malone site. At the time of the inspection, very wet field conditions existed. Rainfall occurred at

the site during the inspection.

89. At the time of the inspection, the West Holding Cell was full of wastewater and
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overflowing. Wastewater was discharging from the West Holding Cell via the spillway at the
north end of the earthen dam into an unnamed tributary to Latimer Creek. The wastewater in
the holding cell was dark colored and turbid. The inspector collected a sample of the
wastewater contained in the West Holding Cell. Analysis of the sample indicated the following
parameter levels: BOD, 36.0 mg/l; TSS, 77 mgl/l.

90. At the time of the June 15, 2010 inspection, the East Holding Cell was
overflowing and discharging wastewater to the receiving stream. The discharging liquid was
black colored, turbid and odorous. The discharge rate was estimated at approximately 100
gallons per minute. Severe erosion was occurring on the outer slope of the dam due to
uncontrolled overflow of wastewater. The extent of erosion on the dam was greater than the
erosion observed at the time of the June 14, 2010 inspection. An eroded channel
approximately 4 feet deep by 12 feet wide existed in the earthen dam. The'dam was™
approximately 10 feet to 15 feet high. The top of dam width was about 5 feet. The lllinois EPA
inspector observed that it was apparent from the deteriorating condition of the dam that it would
fail if prompt corrective action was not taken. The inspector collected a sample of the
wastewater contained in the East Holding Cell. Analysis of the sample indicated the following
parameter levels: BOD, 38.5 mg/l; TSS, 188 mg/l.

91. On June 21, 2010, the llinois EPA conducted a reconnéissance inspection at the
Malone site. At the time of the inspection, the rate of wastewater discharge from the West
Holding Cell via the spillway was approximately 15 gallons per minute. The lllinois EPA
inspector collected a sample of the discharge. Analytical results indicated a BOD level of 24.7
mg/l and total suspended solids of 305 mg/l. At the time of the June 21, 2010 inspection, the
lllinois EPA inspector obseﬁed that recent rainfalls had resulted in erosion of the additionat fill

placed on the berm.
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92. At the time of the June 21, 2010 inspection, overflow from the East Holiding Cell
was discharging at a rate of approximately 20 gallons per minute. The lllinois EPA inspector
collected a sample of the discharge. Analytical results indicated a BOD level of 31.4 mg/l and
total suspended solids of 81 mg/l. The overflow from the East Holding Cell was eroding a
channel through the restraining berm. At the time of the inspection, the eroded channel
extended completely through the berm to the interior siope of the holding celi. The lllinois EPA
inspector indicated to Defendant Malone that any additional erosion would result in the release
of a significant amount of wastewater through the breach.

93. At the time of the June 21, 2010 inspection, the area between the concrete lots
in the southeast portion of the site and the restraining berm was full of ponded wastewater but
the ponded wastewater was not discharging. |

94.  OnJune 23, 2010, the lllinois EPA conducted a reconnaissance inspection. At
the time of the inspection, the West Holding Cell was discharging through the earthen spillway
at the north end of the berm at a rate of approximately 25 gallons per minute. The Illinois EPA
inspector collected a sample of the discharge. The sample was amber to dark brown in color
and oddrous. Analytical results indicated the following parameter levels: BOD-5 day, 32.3
mg/l; total suspended solids, 88 mg/l.

95. At the time of the June 23, 2010 inspectioﬁ, the lllinois EPA inspector observed
that the restraining berm of the East Holding Cell recéntly failed. The inspector observed a
major breach in the berm that was several feet wide. The wastewater level in the cell had
dropped six feet. The breach in the berm was 6 to 8 feet deep.” The berm reportedly failed on
Tuesday, June 22, 2010 following an intense rainfall. At the time of the inspection, the rate of
discharge through the breach was approximately 15 gallons per minute. The lllinois EPA

inspector collected a sample of the discharge. The sample was amber to dark brown in color
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and odorous. Analytical results indicated the following parameter levels: BOD-5 day, 34.5
mg/l; ammonia, 13.7 mg/l; total suspended solids, 161 mgl/l.

96. At the time of the June 23, 2010 inspection, runoff from manure stockpiles and
the commodity storage area continued to drain to the East and West Holding Cells. Both cells
were discharging to an unnamed tributary of Latimer Creek. At the time of the inspection,
Latimer Creek had a significant flow rate due to recent rains. The stream was brown and
turbid. The lllinois EPA inspector collected a sample from Latimer Creek. Analytical results
indicated the following parameter levels: total suspended solids, 108 mg/l.

97. On June 28, 2010, the llinois EPA conducted a reconnaissance inspection at the
Malone site. At the time of the June 28, 2010 inspection, the lllinois EPA inspector observed
that the West Holding Cell was full of wastewater that was dark colored and turbid. Wastewater
was discharging out of the West Holding Cell at the time of the inspection. The rate of overflow
was estimated at approximately 5 to 10 gallons per minute. The discharging wastewater was
draining into an unnamed tributary to Latimer Creek.

98. At the time of the June 28, 2010 inspection, several deeply eroded channels
were observed on the exterior slo.pe of the earthen dam serving the West Holding Cell. A 43-
inch tall sheer vertical face was measured at one location on the outer wall/slope of the earthen
dam. The top of the earthen dam was approximately 5 feet wide at its narrowest point.

99. At the time of the June 28, 2010 iﬁspection, a tractor and pump previously
observed at the West Holding Cell were absent. The Defendant indicated the pump, irrigation
gun and hose were removed from the site. At the time of the inspection, wastewater was
draining from the upsfream temporary waste impoundment into the West Holding Cell.

100. As of the time of the June 28, 2010 inspection, the East Holding Cell dam had

failed. The East Holding Cell was discharging wastewater at a rate of approximately 5 to 10
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gallons per minute to the receiving stream. The discharging liquid was black colored and
turbid. An eroded 8-foot-deep cut existed through the center of the dam. The cut measured 16
feet across. The level of wastewater in the East Holding Cell was significantly lower than the
level observed during previous inspections. It was apparent to the lllinois EPA inspector that
from the size of the cut in the dam, a significant volume of wastewater had recently discharged
from the East Holding Cell and drained into the nearby receiving stream. The volume of liquid
discharged to the nearby receiving stream due to the dam failure represented several hundred
thousand gallons of wastewater. At the time fo the June 28, 2010 inspection, the lllinois EPA
inspector collected a sample from wastewater contained in the East Holding Cell. Analytical
results indicated the following parameter levels: BOD, 77.6 mgl/l; total suspended solids, 367
mgl/l.

101. At the time of the June 28, 2010 inspection, a dark colored waste material was
stockpiled in the gluten feed storage area located upstream of the East Holding Cell. Leachate
was draining from this waste stockpile. The leachate drained into a small impoundment prior to
entering the East Holding Cell. The Illinois EPA inspector collected a sample from this small
impoundment. Analytical results indicated the following parameter levels: ammonia, 53.2 mgl/l;
BOD, 658 mg/I; total suspended solids, 664 mg/I.

102. At the time of the June 28, 2010 inspection, the impoundment for the southeast
lots was full of a black colored, turbid wastewater. Manure solids were stockpiled on the lots,
susceptible to contributing additional run off to the impoundment in the event of precipitation.
The lllinois EPA inspector collected a sample from this impoundment. Analytical results
indicated the following parameter levels: ammonia, 19.8 mg/l; BOD, 51 mg/I; total suspended
solids, 524 mg/I.

- 103.  On June 29, 2010, Defendant Ed Malone twice verbally contacted the Illinois
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EPA to review required corrective action and clean-up activities for the site. Defendant Malone
was meeting with the auctioneer who was handling disposition of the property and a
representative of the bank who held the mortgage for the property. He was calling-indicating
that he intended to ciean up the site in an.ticip_ation of the sale of the property. The desire was
to obtain lllinois EPA approval of the clean up and corrective action so that the site could be
marketed as in compliance with environmental regulations. Defendant Malone was toid the
following by the lllinois EPA inspector:

a. Properly dispose of manure solids, waste feed, and silage from the
facility. This waste reportedly was to be land apphed with a manure
spreader on adjacent fields.

b. Properly dispose of wastewater from the West Holding Cell and stop the
discharge. Runoff from the west feedlots drain to this West Holding Cell
and are discharged through the spiliway. The wastewater level must be
lowered sufficiently to allow for safe repair of the earthen berm. The
loose fill placed on top of the berm was to be replaced with properly
compacted fill, if the structure was to be used in the future. Any sludge
accumulation in the cell had to be addressed if the cell was to be
abandoned.

c. Repair the breach in the berm of the East Holding Cell and stop the
discharge. Runoff from the commodity storage areas and east central
feedlots drain to this Holding Cell and are discharged through the exiting
breach. After the berm is repaired, the wastewater diverted into this cell
needs to be properly disposed. Any sludge accumuiation in the cell must
be addressed if the cell is to be abandoned.

d. Stop the discharge from the ponded wastewater behind the berm
restraining runoff from the concrete lots in the southeast portion of the
site. Defendant Malone represented that the ponded wastewater would
be pumped to the East Holding Cell, when that cell's berm is repaired and
then ultimately disposed. Any sludge accumulation in the ponded are
also must be addressed. Wastewater is several small ponds formed in
the feedlots needed to be addressed.

104. On July 6, 2010, the lllinois EPA conducted a reconnaissance inspection at the
Maione site. At the time of the inspection, the lllinois EPA inspector observed that manure

piles continued to exiét on the western parts of the facility, susceptible to creating additional
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wastewater runoff drainage into the discharging West Holdihg Cell. Atthe time of the
inspection, the »West Holding Cell was discharging via the spiliway at a rate of approximately 3
gallons per minute. The discharge was amber to dark brown in color and odorous. Erosion
was continuing on the berm of the West Holding Cell.

105. At the time of the July 6, 2010 inspection, manure piles continued to exist on the
central portions of the feedlot, susceptible to creating additional wastewater runoff drainage into
the breached East Holding Cell. The breach was several feet wide and 6 to 8 inches deep.

106. On July 19, 2010, the lllinois EPA conducted a reconnaissance inspection at the
Malone site. It was raining at the time of the inspection, but recent weather had been dry. At
the time of the inspection, the West Holding Cell was not discharging. There was 1 inch of»
freeboard at the location of the spillway. Corrective action had not been taken to remove.
sufficient wastewater from the cell and repair the berm, eliminating the spillway. Manu;é:.:’
stockpiles on the western feedlots continued to exist in an un-contained manner, allowing runoff
from these stockpiles to drain into the West Holding Cell. The wastewater contents of the West
Holding Cell were amber brown and odorous.

107. At the time of the July 19, 2010 inspection, the breach iﬁ the East Holding Cell
restraining berm remained several feet wide and approximately 8 feet deep. The East Holding
Cell was not discharging at the time of the inspection, mostly due to recent dry weather. The
ponded wastewater at the bottom of the East Holding Cell had one inch of freeboard at the
breach. 'i'he ponded wastewater at the bottom of the East Holding Cell appeared green/brown

.in color and odorous.

108. At the time of the July 19, 2010 inspection, runoff wastewater from the concrete

lots in the southeastern portion of the site, restrained by a berm, was ponded behind the berm

with 5 inches of freeboard. It was green/brown in color.
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109. | On August 26, 2010, the lllinois EPA conducted at reconnaissance inspection at
the Malone site. The area had received 2 V2 inches of rain on August 20, 2010.

110. At the time of tﬁe August 26, 2010 inspection, runoff from several centrall
feedlots on the site and the commodity storage areas continued to drain into the East Holding
Cell. Atthe time of the inspection, the East Holding Cell was discharging through the 8-foot-
deep breach in the restraining berm. The discharge flowed to an unnamed tributary to Latimer
Creek. The lllinois EPA inspector collected a sample of the discharge. Analytical results
indicated the following parameter levels: BOD 5-day, 87.6 mg/l; total suspended solids, 220
mgl/l.

111. At the time of the August 26, 2010 inspection, runoff form central and western
lots at the site continued to drain to the West Holding Cell. The West Holding Cell was not
discharging at the time of the inspection, however there was only 1 inch of freeboard at the
location of the spiliway. The contents of tﬁe West Holding Cell appeared green/brown in color,
and were turbid with a slight odor. The lilinois EPA inspector coIIectéd a sample of the holding
cell contents. Analytical results indicated the following parameter levels: BOD 5-day, 23.1 mgl/l;
total suspended solids, 173 mg/I.

112. At the time of the August 26, 2010 inspection, the lllinois EPA inspector coliected
a sample from the small temporary waste holding cell that received runoff from the northwest
lots on the site, and which drained to the West Holding Cell. The contents of the small
temporary waste holding cell were black and turbid with a strong septic odor. Gasification
bubbles were observed at the surface. Analytical results indicated thé following parameter
levels: BOD 5-day, 56.5 mg/l; ammonia, 87.1 mQ/l; total suspended solids, 472 mg/l.

113.  In anticipation of a bankAruptcy' sale of the property, Defendant Malone was

disposing of stockpiled solids, by spreading them on pasture grounds at the site. Manure solids

32



R2012-023
S James Electronic Filing - Received, Clerk's Office, 10/16/2012

and bedding remained stored under roof in all three cattle barns on the site. A mixture of old
feed and bedding remained stockpiled in the site commodity area. Some manure solids and
ponded wastewater runoff was observed along a drainage path leading from several concrete
feedlots.

114. On September 8, 2010, the lllinois EPA conducted a reconnaissance inspection
at the Malone site. At the time of the inspection, runoff from several central feedlots and the
commodity storage area on the site continued to drain to the East Holding Cell. The breach in
the restraining berm of this cell continued to exist. It was several feet wide and approximately 8
feet deep. The cell was not discharging at the time of the inspection. There.was 1inch on
freeboard at the location of the breach. The contents of the East Holding Cell were green and
turbid with a slight odor.

115. At the time of the September 8, 2010 inspection, runoff from central and*western
feedlots on the site continued to drain to the West Holding Cell. At the time of the inspection,
the cell was not discharging through the spillway. There was 1 inch of freeboard at the location
of the spillway. The contents of the cell appeared green/brown in color and were turbid with a
flight odor.

116. At the time of the September 8, 2010 inspection, the contents of the small
temporary holding pond upstream and to the west of the West Holding Cell were black and
turbid with a septic odor and gasification bubbles on the surface. This temporary cell is tributary
to the West Holding Cell.

117. At the time of the September 8, 2010 inspection, the wastewater ponded behind
the berm restraining runoff from the concrete lots in the southeast portion of the site was
green/brown in color and there was 1 inch of freeboard.

118. At the time of the September 8, 2010 inspection, manure solids and bedding
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were still stored under roof in the three cattle barns. A mixture of old feed and bedding was still
stockpiled in the commodity area. Some manure solids and ponded wastewater runoff were
observed along the drainage paths from several of the concrete feedlots on site.

119. A bankruptcy auction was conducted on September 8, 2010. After the auction,
Defendant Malone remained Débtor in Possession of the site. In early 2011, it was determined
the successful bid for the site would not be able to close the sale. During all relevant times to
this Amended Complaint, Defendant Malone continuously remained in possession and control
of the site

120. On September 22, 2010, the lllinois EPA conducted a reconnaissance inspection
at the Malone site. At the time of the site, the lliinois EPA inspector met with Defendant Malone
and a contractor Defendant Malone had hired to repair and complete earthwork at the site.

121. At the time of the September 22, 2010 inspection, runoff from several central
feedlots and the commodity storage areas continued to drain to the East Holding Cell. The
breach remained in the restraining berm of the cell. The cell was not discharging at the time of
the inspection. There was 1 inch of freeboard at the location of the breach. The contents of
the cell appeared to be green and turbid and had a slight odor.

122. At the time of the September 22, 2010 inspection, runoff from central feedlots
and western feedlots at the site continued to drain to the West Holding Cell. The cell was not
discharging at the time of the inspection. There Was 1 inch of freeboard at the location of the
spillway. The contents of the cell appeared green/brown in color, were turbid and had a slight
odor.

123. At the time of the Septémber 22,2010 inspéction, the small temporary holding
cell west of the West Holding Cell was black and turbid with a septic odor and gasiﬂcaiion

bubbles on the surface. This temporary cell discharges to the West Holding Cell.
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124. Atthe time of the September 22, 2010 inspection, the ponded wastewater behind
a berm that restrains runoff coming from concrete lots in the southeast portion of the site, was
not discharging. It was green in color. There was 1 inch freeboard.

125. At the time of the September 22, 2010 inspection, manure solids and bedding
were still stored under roof in the three barns on the site. A mixture of old feed and bedding
was still stockpiled in the commodity area. Manure solids and ponded wastewater runoff was
noted alohg the drainage paths from several feedlots.

126. On January 5, 2011, the lllinois EPA conducted a reconnaissance inspection at
the Malone site. At the time of the inspection, Defendant Malone had not received final
approval of feedlot modification construction from the lllinois Department of Agriculture. Cattle
had not been observed on the feedlot since May of 2010. At the time of the January 5, 2011
inspection, 120 to 130 head were present on the feedlot. According to Defendant Malone; he
began bringing cattle onto the site on December 30, 2010. He indicated that the cattle did not
belong to him. Defendant Malone would not tell the inspector who owned the cattle.

127. At the time of the January 5, 2011 inspection, the West Holding Cell contained
approximately 4 feet of freeboard. Defendant Malone told the inspector that the last time he
hauled or pumped wastewater from the West Holding Cell was in September and/or October
2010. At the time he used a one-cylinder trash pump and he pumped to the pasture_located
west of the site. Therefore, wastewater was.pu.mped to the filed and discharged out the end of
an open pipe rather than being appropriately distributed at agronomic rates.

- 128. At the time of the January 5, 2011 inspection, additional clay fill material had
been placed on the earthen dam. Very steep slopes of loose soil/clay existed as the outer
slope of the dam. Defendant Malone indicated that he planned to reduce the slope on the

exterior side of the dam when weather permitted. The earthen dam consisted of barren clay
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soil, subject to erosion. With the presence of cattle at the facility, these structures were being
placed into use in this incomplete and inappropriate condition.

129. At the time of the January 5, 2011 inspection, the lllinois EPA inspector observed
that a crude drainage channel Had been installed between the West and East holding cells.

130. At the time of the January 5, 2011 inspection, a significant amount of earthwork
had been performed at the East Holding Cell. The impoundment was excavated and reshaped
and a new earthen dam constructed. The dam was much taller than the previous version, thus
potentially allowing additional wastewater to be impounded. It was not apparent that Defendant
Malone had adequate equipment on site to manage accumulated wastewater. Approximately
10 to 15 feet of freeboard existed in the East Holding Pond. Barren slopes existed and were in
need of vegetative cover to prevent erosion. The outer slope of the dam was too steep to
maintain or mow. Soil erosion problems were noted. Trees had been bulldozed into the small
stream north of the dam. Silt and sediment were draining into the small stream as a result of
the earthwork. Defendant Malone reported that the earthwork on the East Holding Cell was
done during the fall of 2010. He indicated he did most of the work himself using a bull dozer
and hydraulic excavator.

131. At the time of the January 5, 2011 inspection, the lllinois EPA inspector observed
that wastewater impounded in the impoundment that received runoff from the southeast lots
was level with a drain pipe in the north berm of the impoundment. The drain pipe was installed
in the impoundment in November 2010 to drain the impoundment into the East Hoiding Cell.

132. At the time of the January 5, 2011 inspection, the Illinois EPA inspector observed
wastewater seeping through the southeast lots runoff impoundment. The wastewater was
leaking through the berrﬁ at the northeast corner of the impoundment. The drainage path for

the seepage led directly into an unnamed tributary to Latimer Creek along the east side of the
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facility.

133. Atthe time of the January 5, 2011 inspection, the cattle barns lacked gutters and
downspouts to divert clean surface water away from the wastewater holding cells. The
continued contribution of clean, extraneous stormwater into the livestock waste collection
system impairs the operation of the system. The waste management system, including
installation of building gutters and downspouts, was to be complete and operation before the
site was repopulated with cattle pursuant to the requirements of the Illinois Livestock
Management Facilities Act, 510 ILCS 77/1 et seq.

134. On January 14, 2011, an Immediate Injunction Order was entered in this matter,
req'uiring that all cattle be rémoved from the feedlot.

135. On May 10, 2011, the lllinois EPA conducted a reconnaissance inspection at the
Malone site. At the time of the inspection, earthwork was on going at the site. Defendant
Malone and two other individuals were doing the work. A scraper, bull dozer and hydraulic
excavator were on site but no compaction equipment.

136. At the time of the May 10, 2011 inspection, the West Holding Cell contained
odorous, turbid liquid. There was approximately 7 feet of freeboard. The dam was under
constructi-on. The height of the earthen dam had been raised with clay soil. Fill material was
placed on the dam with a scraper. The dam was soft and did not appear to be adequately
compacted. Steep slopeé were noted on the exterior side of the dam.

137. Atthe time of the May 10, 2011 inspection, wastewater contained in the East
Holding Cell was dark colored and turbid. It had approximately 5 feet of freeboard.

138. At the time of the May 10, 2011 inspection, the impoundment that captured
runoff from the southeast lots had approximately 1 foot of freeboard. The lllinois EPA inspector

observed seepage through the earthen berm near the north end of the impoundment. A trickie
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flow of less than 1 gallon per minute was seeping through the structure. This discharge flowed
to the east into a small stream tributary to Latimer Creek.

139. The Defendants have caused or allowed the discharge of contaminants to waters
of the State at the Malone site as will or is likely to create a nuisance or render such water
harmful or detrimental or injurious to public health, safety or welfare, or to domestic,
commercial, industrial, agricultural, recreational, or other legitimate uses.

140. By causing, allowing or threatening the discharge of contaminants to waters of
the State at the Malone site so as to cause or tend to cause water pollution in lllinois at all times
relevant to this Amended Complaint prior to February 20, 2010, the Defendants Malone and
Galesburg Livestock have violated Section 12(a) of the Act, 415 ILCS 5/12(a).

141. By causing, allowing or threatening the discharge of contaminants to waters of
the State at the Malone site so as to cause or tend to cause water pollution in lllinois at all times
relevant to this Amended Complaint after February 20, 2010, Defendant Malone has violated
Section 12(a) of the Act, 415 ILCS 5/12(a).

PRAYER FOR RELIEF

WHEREFORE, the Plaintiff, People of the State of lllinois, respectfully requests that the
Court grant the following relief:

A. Find that the Defendant Ed Malone, d/b/a Malone Farms and Feedlot, and
Defendant Galesburg Livestock Sales, Inc. have violated Sections 12(a) of the Act, 415 ILCS
5/12(a);

B. Permanently enjoin the Defendants from further violations of the Act and
" associated regulations pursuant to Section 42(e) of the Act, 415 ILCS 5/42(e);

C. Assess against the Defendants a civil penalty of fifty thpusand dollars ($50,000)

for each violation of the Act, and an additional penalty of ten thousand dollars ($10,000) for
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each day during which each violation has continued thereafter, pursuant to Section 42(a) of the

Act, 414 |LCS 5/42(a); and

D. Grant such other and further relief as the Court deems appfopriate.

COUNTII

MALONE SITE WATER POLLUTION HAZARD VIOLATION

1. This Count is brought on behalf of the People of the State of lllinois, by Lisa
Madigan, Attorney General of the State of Illinois, on her own motion pursuant to Sections 42(d)
and (e) of the lllinois Environmental Protection Act ("Act"), 415 ILCS 5/42(d), (e).

2-16.  Plaintiff re-alleges and incorporates by reference herein paragraphs 2
through 16 of Count | as paragraphs 2 through 16 of this Count |l

17.  Section 12(d) of the Act, 415 ILCS 5/12(d), provides, in pertinent part, as follows:

No person shall:

* * *

d. Depdsit any contamin'ants upon the land in such place and manner so as
to create a water pollution hazard.

* Kk &

18-141. Plaintiff re-alleges and incorporates by reference herein paralgraphs 18
through 141 of Count | as paragraphs 18 through 141 of this Count Il.

142. The Defendants have caused or allowed contaminants to be deposited upon the
land in such place and manner as to create a water pollution hazard by causing contaminants
to remain on the land and subject to surface drainage or leaching into waters of the State.

143. By d.epositing contaminants upon the land in such place and manner as to create

a water pollution hazard at the Malone site prior to February 20, 2010, the Defendants have
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violated Section 12(d) of the Act, 415 ILCS 5/12(d).

144. By depositing contaminants upon the land in such place and manner as to create
a water pollution hazard at the Malone site after February 20, 2010, Defendant Malone has
violated Section 12(d) of the Act, 415 ILCS 5/12(d).

PRAYER FOR RELIEF

WHEREFORE, the Plaintiff, People of the State of Illinois, respectfully requests that the
Court grant the following relief:

A. Find that the Defendant Ed Malone, d/b/a Malone Farms and Feediot, and
Defendant Galesburg Livestock Sales, inc. have violated Section 12(d)' of the Act, 415 ILCS
5/12(d);

B. Permanently enjoin the Defendants from further violations of the Act and
associated regulations pursuant to Section 42(e) of the Act, 415 ILCS 5/42(e);

C. Assess against the Defendants a civil penalty of fifty thousand dollars ($50,000)
for each violation of the Act, and an additional penalty of ten thousand dollars ($10,000) for
each day during which each violation has continued thereafter, pursuant to Section 42(a) of the
Act, 414 ILCS 5/42(a); and

D. Grant such other and further relief as the Court deems appropriate.

COUNT il

MALONE SITE NPDES VIOLATION

1. This Count is brought on behalf of the People of the State of lliinois, by Lisa
Madigan, Attorney General of the State of lllinois, on her own motion pursuant to Sections 42(d)
and (e) of the lllinois Environmental Protection Act ("Act"), 415 ILCS 5/42(d), (e).

2-141. Plaintiff re-alleges and incorporates by reference herein paragraphs 2
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through 141 of Count | as paragraphs 2 through 141 of this Count IIl.
142. Section 12 (f) of the Act, 415 ILCS 5/12(f), provides, in pertinent part, as
follows:

No person shall:

f. Cause, threaten or allow the discharge of any contaminant into the waters
of the State, as defined herein, including but not limited to, waters to any
sewage works, or into any well or from any point source within the State,
without an NPDES permit for point source discharges issued by the
Agency under Section 39(b) of this Act, or in violation of any term or
condition imposed by such permit, or in violation of any NPDES permit
filing requirement established under Section 39(b), or in violation of any

regulations adopted by the Board or of any order adopted by the Board
with respect to the NPDES program.

* * %

143.  Section 309 .102 of the Board's water poliution regulations, 35 Ili . Adm. Code
~ 309.102(a), states, in pertinent part :
NPDES Permit Required
a. Except as in compliance with the provisions of the Act, Board regulétions,
and the CWA, and the provisions and conditions of the NPDES permit
issued to the discharger, the discharge of any contaminant or pollutant by
any person into the waters of the State from a point source or into a well
shall be unlawful
144, Defendant Malone did not apply for an NPDES permit until approximately on or
before April 1, 2009. He did not submit a Comprehensive Nutrient Management Plan, a
required portion of the application, until August 17, 2009. Defendant Malone’s application
remains incomplete.
145. By causing or allowing the discharge of livestock wastewater to waters of the
State without an NPDES permit, Defendant Malone has violated 12(f) of the Act, 415 ILCS
5/12(f), and 35 Ill. Adm. Code 309.102(a).
PRAYER FOR RELIEF

WHEREFORE, the Plaintiff, People of the State of lllinois, respectfully requests that the
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Court grant the following relief:

A. Find that the Defendant, Ed Malone, d/b/a Malone Farms and Feedlot, has
violated Section 12(f) of the Act, 415 ILCS 5/12(f), and 35 Ill. Adm. Code 309.102(a);

B. Permanently enjoin the Defendant from further violations of the Act and
associated regulations pursuant to Section 42(e) of the Act, 415 ILCS 5/42(e);

C. Assess against the Defendant a civil penalty of ten thousand dollars ($10,000)
per day of violation, pursuant to Section 42(b)(1) of the Act, 414 ILCS 5/42(b)(1); and

D. Grant such other and further relief as the Court deems appropriate.

COUNT IV

MALONE SITE AGRICULTURE RELATED POLLUTION VIOLATIONS

1. This Count is brought on behalf of the People of the State of lllinois, by Lisa
Madigan, Attorney General of the State of lllinois, on her own motion pursuant to Sections 42(d)
and (e) of the lllinois Environmental Protection Act ("Act"), 415 ILCS 5/42(d), (e).

2-141. Plaintiff re-alleges and incorporates by reference herein paragraphs 2
through 141 of Count | as paragraphs 2 through 141 of this Count IV.

142. Section 501 .295 of the Board's Agriculture Related Pollution Regulations, 35 IIl.
Adm. Code 501.295, provides as follows: |

Livestock Waste

Livestock excreta and associated feed losses, bedding, wash waters, sprinkling
waters from livestock cooling, precipitation polluted by falling on or flowing onto
an animal feeding operation and other materials polluted by livestock.

143.  Section 501.403(a) of the Board's Agriculture Related Pollution Regulations, 35
lll. Adm. Code 501.403(a), provides, in pertinent part, as follows:

a. Existing livestock management facilities and livestock waste-handling

facilities shall have adequate diversion dikes, walls or curbs that will
prevent excessive outside surface waters from flowing through the animal
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feeding operation and will direct runoff to an abpropriate disposal, holding
or storage area. The diversions are required on all aforementioned
structures unless there is negligible outside surface water which can flow
through the facility or the runoff is tributary to an acceptable disposal area
or a livestock waste-handling facility. If inadequate diversions cause or
threaten to cause a violation of the Act or applicable regulations, the
Agency may require corrective measures.

144,  Section 501.404(b)(1) of the Board's Agriculture Related Pollution Regulations,

35 1Il. Adm. Code 501.404(b)(1), provides, in pertinent part, as follows:

1) Temporary manure stacks shall be constructed or established and
maintained in a manner to prevent runoff and leachate from entering
surface or ground waters.

145.  Section 501.404(c)(2) of the Board’s Agriculture Related Pollution Regulations,
35 1ll. Adm. Code 501.404(c)(2), provides, in pertinent part, as follows:

2) Holding ponds and lagoons shall be impermeable or so sealed as to
prevent groundwater or surface water poliution.

146. At all times relevant to this Amended Complaint, livestock manure waste and
waste feed existed on the Malone site un-contained and susceptible to runoff in fhe event of
precipitation. Discharges were occurring due to a eroded cHanneIs and breaches in the “
wastewater holding cells, as well as due to surface runoff from feed stockpiles and un-
contained manure on the site. There are two unnamed tributaries to Latimer Creek on the site,
and a dis;harge from the original wastewater holding cell formed a third tributary creek.
Defendant Malone failed to provide sufficient diversion to keep clean storm water from
contacting manure and feed stacks on the site, thus resulting in contamination discharging into
the surface water tributary to Latimer Creek.

147. By failing to adequately contain livestock waste so as not to cause water
poIIution,' by failing to adequately seal the facility’s wastewater holding cells, and by failing to
provide adequate diversion, Defendant Malone has violated Section 12(a) of the Act, 35 III.

Adm. 501.403(a), 35 lil. Adm. Code 501.404(b)(1) and 35 lli. Adm. Code 501.404(c)(2).
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PRAYER FOR RELIEF

WHEREFORE, the Plaintiff, People of the State of lllinois, respectfully requests that the
Court grant the following relief:

A. Find that the Defendant, Ed Malone, d/b/a Malone Farms and Feedlot, has
violated Sections 12(a) of the Act, 415 ILCS 5/12(a), 35 Ill. Adm. 501.403(a), 35 lll. Adm. Code
501.404(b)(1) and 35 Ill. Adm. Code 501.404(c)(2);

B. Permanently enjoin the Defendant from further violations of the Act and
associated regulations pursuant to Section 42(e) of the Act, 415 ILCS 5/42(e);

C. Assess against the Defendant a civil penalty of fifty thousand dollars ($50,000)
for each violation of the Act, and an additional penalty of ten thousand doliars ($10,000) for
each day during which each violation has continued thereafter, pursuant to Section 42(a) of the
Act, 414 ILCS 5/42(a); and

D. Grant such other and further relief as the Court deems appropriate.

COUNT V

MALONE SITE OFFENSIVE CONDITIONS

1. This Count is brought on behalf of the People of the State of lllinois, by Lisa
Madigan, Attorney General of the State of lllinois, on her own motion and at the request of the
Ilinois Environmental Protection Agency (“lilinois EPA”), pursuant to Section 42(e) of the lllinois
Environmental Protection Act (“the Act”), 415 ILCS 5/42(e). -

2-141. Plain_tiff re-alleges and incorporates by reference herein paragraphs 2
through 141 of Count | as paragraphs 2 through 141 of this Count V. -

142 . Section 302.203 of the Board's water pollution regulations, 35 Il . Adm. Code

302.203, states,A in pertinent part:
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Waters of the State shall be free from sludge or bottom deposits, floating debris,
visible oil, odor, plant or algal growth, color or turbidity of other than natural
origin. The allowed mixing provisions of Section 302.102 shall not be used to
comply with the provisions of this Section.

* K K

143. Sample results from waters impacted by the May 3, 2007, May 8, 2007 and
December 29, 2008 discharges from Defendant Malone’s facility, indicated turbid, discolored
and odor conditions in the waters of unnamed tributaries to Latimer Creek.

144, By causing or allowing the discharge of contaminants that resulted in turbid,
discolored and odor conditions in the waters of unnamed tributaries to Latimer Creek, the
Defendants have violated Section 12(a) of the Act, 415 ILCS 5/12(a), and Section 302.203 of
the Board's Water Pollution Regulations, 35 Ill.Adm. Code 302.203.

PRAYER FOR RELIEF

WHEREFORE, the Plaintiff, People of the State of lllinois, respectfully requests that the
Court grant the following relief:

A. Find that the Defendant Ed Malone, d/b/a Malone Farms and Feediot, and
Defendant Galesburg Livestock Sales, Inc., have violated Sections 12(a) of the Act, 415 ILCS
5/12(a), and 35 lll. Adm. 302.203,;

B. Permanently enjoin the Defendant from further violations of the Act and
associated regulations pursuant to Section 42(e) of the Act, 415 ILCS 5/42(e);

C. Assess against the Defendant a civil penalty of fifty thousand dollars ($50,000)
for each violation of the Act, and an additional penalty of ten thousand dollars ($10,000). for
each day during which each violation has continued thereafter, pursuant to Section 42(a) of the
Act, 414 ILCS 5/42(a); and

~D.  Grant such other and further relief as the Court deems appropriate.
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COUNT Vi
GALESBURG LIVESTOCK SALES INC. SITE WATER POLLUTION

1. This Count is brought on behalf of the ’People of the State éf llinois, by Lisa
Madigan, Attorney General of the State of Illinois, on her own motion pursuaht to Sections 42(d)
and (e) of the lliinois Environmental Protection Act (“Act”), 415 ILCS 5/42(d), (e).

2-7.  Plaintiff re-alleges and incorporates by reference herein paragraphs 2, 4 and 6
through 9 of Count | as paragraphs 2 through 7 of this Count VI. |

8. - OnApril 14, 1987, the lllinois EPA conducted an inspection of th.e site. At the
time of the inspection, at the west boundary of the site, the lllinois EPA inspector observed a
brown colored, very turbid liquid contain foam that had a livestock waste odor discharge from
the surface of the cattle feedlots. Surface runoff from the dirt feedlot area drains to the west
onto adjoining property. At the time of the April 14, 1987 inspection, brown wastewater was
draining off site onto a pasture owned by the neighbor. The flow was approximately 225
gallons per minute. The inspector collected a sample at this location. Upon analysis, the
sample indicated the following parameter ievels: ammonia, 6.1 milligram per liter (‘mg/I”);
biochemical oxygen demand ("BOD"), 75 mg/|; total suspended solids (“TSS"), 136 mg/l. The
inspector observed large stockpiles of livestock waste on the dirt feedlots at the site. The
discharge was pooling at the location of a field tile that was tributary to an unnamed tributary of
Rice Lake. |

9. On December 30, 2002, the lllinois EPA conducted an inspection of the
- Galesburg Livestock Sales site. At the time of the inspection, there existed on the site several
manure stacks exposed to the elements and therefore suscéptible to precipitation resulting in
runoff. Manure stockpiles were observed along the east edge of a concrete feedlot located on

the east side of the barns on the Galesburg Livestock Sales site. At the time of the inspection,
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surface runoff‘vs)as pooled, un-contained and draining from the manure stockpiles along the
edge of the concrete feedlot.

10. At the time of the December 30, 2002, the lllinois EPA collected water samples.
A sample was collected from the drainage adjacent to the manure stock pile at the concrete
feedlot. The liquid sampled was dark in color and turbid and had a livestock waste odor. Upon
analysis, the sample parameter levels were as follows: ammonia, 148 milligrams per liter
(“mg/I"); Biochemical Oxygen Demand (“BOD”), 1070 mg/l; Total Suspended Solids (“TSS"),
278 mg/l. A sample was also collected about 100 to 200 feet southeast of the concrete feedlot
in an un-contained drainage path leading away from the concrete feedlots. The sample was
dark in color, turbid, and was odorous. The analytical result for -ammonia for this sample was
159 mg/l.

11. On January 2, 2003, the lllinois EPA inspector contacted Mr. Richard Anderson
of Galesburg Livestock Sales, Inc. and advised him of the need to éorrect waste management
problems at his facility including, but not limited to, containment of feedlot runoff and providing
covered storage for manure stacks.

12. On January 7, 2003, the lllinois EPA sent a noncompliance advisory letter to Mr.
Anderson. The letter indicated that based on the recent field inspevction, additional controls
were needed at the site to ensure proper containment of all liveétock wastes. A list of
recommendations was attached to the letter. The recommendations included: (1) cease all
manure discharges, (2) conduct a thorough engineering study of the site and development a
waste management plan, (3) promptly remove all manure stockpiles at the site, (4) divért all
clean water av;/ay from the surface of the livestock feedlot areas, (5) secure the availability of
suitable off-site cropland for timely land apblication of manure, (6) provide a suitable manure

stacking structure for storage of solid livestock manure at the site.
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13. On September 8, 2004, the lllinois EPA conducted an inspection of the
Galesburg Livestock Sales site. There were cattle on-site at the time of the inspection.

At the time of the inspection accumulations of wastewater and manure solids were observed at
two locations adjacent to the concrete feedlot at the Galesburg Livestock Sales site. The
wastewater and solids were not contained in a manure storage structure. At the time of the
inspection, an semi-trailer operator was in the process of cleaning manure out of the livestock
trailer. An accumulation of manure was observed in the area. The waste was not contained in
a storage structure. Surface drainage flowed from this area to the south, into a cattle
lot/pasture area.

14, At the time of the September 8, 2004 inspection, a large manure stockpile was
observed in the lot southwest of the office at the Galesburg Livestock Sales site. There was a
runoff channel leading in a westerly direction away from the manure stockpile. It was observed
that the flow path extended west through the grass filter area, rather than being absorbed by
the filter strip. The filter was in need of repair and maintenance in the area of the drainage
path. Each of the dirt feedlots contained a stockpile of manure and soil.

15. On September 17, 2004, the lllinois EPA sent Mr. Anderson of Galesburg
Livestock Sales, Inc. a noncompliance advisory letter. The letter indicated that based on the
recent field inspection, additional controls were needed at the site to ensure proper containment

- of all livestock wastes. A list of recommendations was attached to the letter. The
recommendations included: (1) cease all manure discharge.s, (2) conduct a thorough
engineering study of the site and development a waste management plan, (3) promptly remove
all manure stockpiles at the site, (4) divert all clean water away from the surface of the livestock
feedlot areas, (5) secure the availability of suitable off-site cropland for timely land application of

manure, (6) provide a suitable manure stacking structure for storage of solid livestock manure
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at the site, (7) provide a suitable manure collection and storage structure for the livestock trailer
clean-out activities..

16. On May 1, 2007, the lllinois EPA conducted an inspection of the Galesburg
Livestock Sales site. At the time of the inspection, a large stockpile of cattle manure existed on
the facility’s earthen feedlot located southwest of the facility’s office. The inspectors observed a
runoff channel leading in a westerly direction away from the manure stockpile and extending
through the grass filter at the facility. The purpose of a grass filter is to stop any potential runoff
and assimilate it. When a waste accumulation becomes tob voluminous, so that the quantity
and strength of the manure overwhelms the grass filter, channels of manure runoff will develop
through the filter. The filter is no longer able to assimilate the waste, and instead, the waste
runs right through it. The benefit of the filter is lost.

17. At the time of the May 1, 2007 inspection of the Galesburg Livestock Sales site,
an accumulation of dark colored wastewater was noted adjacent to the manure stockpile. The
waste was not contained in a manure storage structure.

18. At the time of the May 1, 2007 inspection of the Galesburg Livestock Sales site ,
the inspectors observed an accumulation of solid manure and wastewater east of the main
manure stockpile. This accumulation was the result of the area being used as a semi-trailer
clean-out location where cattle manure is removed from livestock trailers; The truck cleaning
area is located at the west edge of the drivewéy, west of the office. The waste was not
contained in a storage structure. Surface drainage from this area flows to the south, into a
cattle lot/pasture area.

19. At the time of the May 1, 2007 inspection of the Galesburg Livestock Sales sife,
there was an accumulation of wastewater and solid manure on the concrete feedlot just north of

the office. The wastewater and solids were not contained. The inspectors experienced a
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livestock odor on site.

20. At the time of the May 1, 2007 inspection of the Galesburg Livestock Sales site,
the inspectors collected a sample of un-contained surface water in the truck clean out area.
The liquid was dark colored, turbid and odorous. Analysis of the sample ihdicated the following
parameter levels: ammonia, 16.3 mg/l; BOD, 260 mg/I; TSS, 620 mg/l. The inspectors
collected a second sample from un-contained surface water near the large stockpile of cattle
manure located at the southwest portion of the site. The liquid was dark colored, turbid and
odorous. Analysis of this second sample indicated the following parameter levels: ammonia,
5.52 mg/l; BOD, 170 mg/l; TSS, 2,230 mg/l.

21. On Méy 31, 2007, the lllinois EPA conducted a follow-up inspection at the
Galesburg Livestock Sales site. At the time of the inspection, lllinois EPA inspectors observed
that manure solids were stockpiled at several locations at the facility including the concrete lots
just north of the office, the truck clean-out area and the large stockpile at the southwest portion
of the facility. Wastewater existed adjacent to each of the stockpiles. At the time of the
inspection, surface runoff from the large stockpile drained west through the grass filter and into
a.neighboring pasture. The runoff was not being assimilated by the grass filter strip.

22. At the time of the May 31, 2007 inspection of the Galesburg Livestock Sales site,
the lllinois EPA inspectors collected samples at three locations on the site. A sample of
wastewater collected on the east side of the concrete lots where manure is stockpiled just north
of the sale barn and office was dark colored, very turbid and contained a strong livestock waste
odor. Analysis of the sample indicated the following parameter levels: ammonia, 113 mg/I;
BOD, 52 mgl/l, fecal coliform, 142,000 per 100 ml. A sample collected from surface wastewater
near the truck clean-out area was brown colored, turbid and contained a strong livestock waste

odor. Analysis of the sample indicated the following parameter levels: ammonia, 36.4 mg/l;
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BOD, 67 mg/l; TSS, 17,300 mg/I; fecal coliform, 167,000 per 100 ml. A sample collected from a
drainage channel leading to the west of the large stockpile of cattle manure at the southwest
portion of the site was brown colored, turbid and odorous. Analysis of the sample indicated the
following parameter levels: ammonia, 22.0 mg/l; BOD, 73 mg/l; TSS, 400 mg/I; fecal coliform,
175,000 per 100 ml.

23. On July 18, 2007, the lllinois EPA conducted an inspection of the Galesburg
Livestock Sales site. At the time of the inspection, a very large manure/bedding stockpile was
observed in the lots west of the buildings. It was apparent this pile had not been disturbed
recently due to the growth of vegetation on the pile. A large stockpile of waste was also
observed in the lots north of the buildings and a few smaller stockpiles were observed
throughout the site. Ponded livestock wastewater that was seepage from the stockpiles and
contaminated storm water from recent rain were observed around these stockpiles.

24 Defendant Galesburg Livestock Sales, Inc. has caused or allowed the discharge
of contaminants to waters of the State as will or is likely to create a nuisance or render such
water harmful or detrimental or injurious to public health, safety or welfare, or to domestic,
commercial, industrial, agricultural, recreational, or other legitimate uses.

25. By causing, allowing or threatening the discharge of contaminants to waters of
the State so as to cause or tend to cause water pollution in lllinois, Defendant Galesburg
Livestock Sales, Inc. has violated Section 12(a) of the Act, 415 ILCS 5/12(a).

PRAYER FOR RELIEF

WHEREFORE, the Plaintiff, People of the State of lllinois, respectfully requests that the
Court grant the following relief:
A. Find that the Defendant Galesbhrg Livestock Sales, Inc. has violated Section

12(a) of the Act, 415 ILCS 5/12(a),
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B. Permanently enjoin the Defendant from further violations of the Act and
associated regulations pursuant to Section 42(e) of the Act, 415 ILCS 5/42(e);

C. Assess against the Defendant a civil penalty of fifty thousand dollars ($50,000)
for each violation of the Act, and an additional penalty of ten thousand dollars ($10,000) for
each day during which each violation has continued thereafter, pursuant to Section 42(a) of the

Act, 414 ILCS 5/42(a); and

D. Grant such other and further relief as the Court deems appropriate.

COUNT VII

GALESBURG LIVESTOCK SALES, INC. SITE WATER POLLUTION HAZARD VIOLATION

1. This Count is brought on behalf of the People of the State of lllinois, by Lisa
Madigan, Attorney General of the State of lllinois, on her own motion pursuant to Sections 42(d)
and (e) of the lllinois Environmental Protection Act ("Act"), 415 ILCS 5/42(d), (e).

2-7. Plaintiff re-alleges and incorporates by reference herein paragraphs 2
through 7 of Count VI as paragraphs 2 through 7 of this Count VII.

8. Section 12(d) of the Act, 415 ILCS 5/12(d), provides, in pertinent part, as follows:

No person shall:

LI R

d. Deposit any contaminants upon the land in such place and manner so as
to create a water pollution hazard.

9-26. Plaintiff re-alleges and incorporates by reference herein paragraphs 8

through 25 of Count VI as paragraphs 9 through 26 of this Count VII.

27. Defendant Galesburg Livestock Sales, Inc. has caused or allowed contaminants
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to be deposited upon the land in such place and manner as to create a vyater pollution hazard
by causing contaminants to remain on the land and subjéct to surface drainage or leaching into
waters of the State.

28. By depositing contaminants' upon the land'in such place and manner as to create
a water pollution hazard at the Galesburg site, Defendant Galesburg Livestock Sales, Inc. has
violated Section 12(d) of tHe Act, 415 ILCS 5/12(d).

PRAYER FOR RELIEF

WHEREFORE, the Plaintiff, People of the State of lllinois, respectfully requests that the
Court grant the following relief:

'A. Find that the Defendant Galesburg Livestock Sales, Inc. has violated Section
12(d) of the Act, 415 ILCS 5/12(d);

B. Permanently enjoin the Defendant from further violations of the Act and
associated regulations pursuant to Section 42(e) of the Act, 415 ILCS 5/42(e);,

C. Assess against the Defendant a civil penalty of fifty thousand dollars ($50,000)
for each violation of the Act, and an additional penalty of ten thousand dollars ($10,000) for
each day during which each violation has continued thereafter, pursuant to Section 42(a) of the
Act, 414 ILCS 5/42(a); and

D. Grant such other and further relief as the Court deems appropriate.

COUNT Vil

GALESBURG LIVESTOCK SALES, INC. SITE NPDES VIOLATION

1. This Count is brought on behalf of the People of the State of lllinois, by Lisa
Madigan, Attorney General of the State of lilinois, on her own motion pursuant to Sections 42(d)

and (e) of the lllinois Environmental Protection Act ("Act"), 415 ILCS 5/42(d), (e).
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2-25. Plaintiff re-alleges and incorporates by reference herein paragraphs 2
through 25 of Count VI as lparagraphs 2 through 25 of this Count VIil.

26-27. Plaintiff re-alleges and incorporates by reference herein paragraphs 25 and 26
Count Ill as paragraphs 26 and 27 of this Count VII.

28. Defendant Galesburg Livestock Saies, Inc. does not have a National Pollution
Discharge Elimination System Permit ("NPDES") for the Galesburg facility, nor has the
Defendant applied for one. Discharges from the feedlot are point source discharges.

29. By causing or allowing the discharge of livestock wastewater to waters of the
State without an NPDES permit, the Defendant Galesburg Livestock Sales, Inc. has violated
12(f) of the Act, 415 ILCS 5/12(f), and 35 lll. Adm. Code 309.102(a).

PRAYER FOR RELIEF

WHEREFORE, the Plaintiff, People of the State of Illinois, respectfully requests that the
Court grant the following relief:

A. Find that the Defendant Galesburg Livestock Sales, Inc. has violated Section
12(f) of the Act, 415 ILCS 5/12(f), and 35 lll. Adm. Code 309.102(a);

B. Permanently enjoin the Defendant from further violations of the Act and
associated regulations pursuant to Section 42(e) of the Act, 415 ILCS 5/42(e);

C. Assess against the Defendant a civil penalty of ten thousand dollars ($10,000)
per day of violation, pursuant to Section 42(b)(1) of the Act, 414 ILCS 5/42(b)(1); and

D. . Grant such other and further relief as the Court deems appropriate.
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COUNT IX -

GALESBURG LIVESTOCK SALES, INC. SITE

AGRICULTURE RELATED POLLUTION VIOLATIONS

1. This Count is brought on behalf of the People of the State of lllinois, by Lisa
‘Madigan, Attorney General of the State of lllinois, on her own motion pursuant to Sections 42(d)
and (e) of the lllinois Environmental Protection Act ("Act"), 415 ILCS 5/42(d), (e).

2-25. Plaintiff re-alleges and incorporates by reference herein paragraphs 2
through 25 of Count VI as paragraphs 2 through 25 of this Count IX.

26-27. Plaintiff re-alleges and incorporates by reference herein paragraphs 25 through
27 of Count IV as paragraphs 26 through 27 of this Count IX.

28. Defendant Galesburg Livestock Sales, Inc. has allowed livestock manure waste
to exist on the Galesburg Livestock Sales site stockpiled, un-contained and susceptible to-
runoff in the event of precipitation.

29. By failing to adequately contain livestock waste so as not to cause water
pollution, and by failing to provide adequate diversion, Defendant Galesburg Livestock Sales,
Inc has violated Section 12(a) of the Act, 415 ILCS 5/12(a), 35 Ill. Adm. 501.403(a), 35 Ill. Adm.
Code 501.404(b)(1) and 35 IlIl. Adm. Code 501.404(c)(2).

PRAYER FOR RELIEF

WHEREFORE, the Plaintiff, People of the State of lllinois, respectfully requests that the
Court grant the following relief:

A.‘ Find that the Defendant Galesburg Livestock Sales, Inc. has violated Section
12(a) of the Act, 415 ILCS 5/12(a), 35 lll. Adm. 501.403(a) and 35 lil. Adm. Code 501.404(b)(1);

B. Permanently enjoin the Defendant from further violations of the Act and

associated regulations pursuant to Section 42(e) of the Act, 415 ILCS 5/42(e);
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C. Assess against the Defendant a civil penalty of fifty thousand dollars ($50,000)
for each violation of the Act, and an additional penalty of ten thousand dollars ($10,000) for
each day during which each violation has continued thereafter, pursuant to Section 42(a) of the

Act, 414 ILCS 5/42(a); and
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D. Grant such other and further relief as the Court deems appropriate.

Of Counsel

JANE E. MCBRIDE -
Assistant Attorney General
500 South Second Street
Springfield, lllinois 62706
217/782-9031

Dated: =2 / 2>/

Respectfully submitted,

PEOPLE OF THE STATE OF ILLINOIS,
ex rel. LISA MADIGAN,
Attorney General of the State of Illinois

MATTHEW J. DUNN, Chief
Environmental Enforcement/Asbestos
Litigation Division

—_— . Te—

BY:
THOMAS DAVIS, Chief
Environmental Bureau
Assistant Attorney General
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Attachment 28:

Order, People of the State of Illinois v. Ed Malone, d/b/a Malone Farms and Feedlot, and
Galesburg Livestock Sales, Inc.
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IN THE CIRCUIT COURT FOR THE NINTH JUDICIAL CIRCUIT

KNOX COUNTY, ILLINOIS

PEOPLE OF THE STATE OF ILLINOIS, )y

ex rel. LISA MADIGAN, Attorney y -
General of the State of [Hinois )
‘ )
Plaintilf, )

) No. 09 - L-07

v, )
)
ED MALONE, d/b/a )
MALONE FARMS AND FEEDLOT, )]
and )
GALESBURG LIVESTOCK SALES, INC,, )
an lllinois corporation )
)
Defendants )

IMMEDIATE INJUNCTION ORDER

THIS CAUSE coﬁing on to be heard upon the request of the Plaintiff, PEOPLE OF THE STATE
OF ILLINOIS, and the Court being fully advised in the premises :

Defendant léd Malone is Debtor in Possession and potential permanent manager of a cattle feedlot
Tactlity located approxin.}alely two miles nort.hwest of Abingdon, Illinois. He owned and operated the
facility at all times relevant to the Complainll‘ in this matter. On May 10, 2010 Defendant Malone filed a
Chapter 11 pe_lilion in the United States Bankruptcy Court.

The facility includes open dirt 1:eedlots encompassing several acres that were, at times relevant to
this complaint, populated with up to 2800 head of cattle. The facility is in the watershed of Latimer
Creek which is tributary to Cedar Fork.

During June, July, August and Sepl.ember of 2010, Defendant Malone caused and allowed
wastewaler holding cells that were under cpnstruction yel incomplete at the site to overflow with

livestock waste, discharging their contents to a small stream tributary to Latimer Creek. The earthen dam

of the east waste holding cell ultimately failed, allowing a large volume of wastewater to suddenly flow
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into the small stream tributary to Latimer Creek. A temporary spillway in the earthen dam of the west
wasle holding cell prevented it ﬂ‘OI.TI failing vet caused the wastewater il‘l‘l])(.)lll‘ldl‘l'lc‘l]l o routinely t\na
frequently discharge livestock waste to the re-ceiving stream. Runoff from feedlot manure stockpiles and
the feedlot’s commaodity storage arca conlinued lo drain Lo the two wastewater holding cells and discharge

through a lemporary spillway constructed in the west cell and through the breach in the east cell,

On September 8, 2010, Karita E. Hines was the successful bidder in the bankruptey sale of the

subject property. Ms. Hines is Defendant Malone’s fiancé and molhér of his three-year-old son. On .
Qctober 12, 2010, Ms. Hines filed a motion in the bankrupicy proceeding seeking an extension of lime
within which to close sale of.lhe feedlot. The sale of the feedlot 10 Ms. Fines has hot vet closed, but the
clos'ing is imminent according to M| Malone’s bankruptey attorney. -

On January 5, 2011, the ;llinois EPA conducted an inspection of the site 'and observed that
despite the fact Defendant Malone has not completed construction of a waste coliection and conlainn;em
system for the site and ihat‘ waslewater was seeping oul of a waste holding stn]cture and has failed to
obtain National Pollution Discharge Elimination System (“NPDES™) permit coverage, he is maintaining
approximately 130 cattle on site.

IT IS ORDERED, ADJUDGED AND DECREED

1. Defendant Ed Malone shall cease and desist from all discharges of livestock manure, .
fivestock waste, waste feed, silage leachate, and/or wastewater from the facility.

2. Defendant Ed Malone shall immediately remove all livestock from the site until such .
time as construction of the site’s wasle collection, containment and management System is approved in
writing by the ]llinois Deparlment. of Agriculture and [llinois En'\fillonmenlﬂl Protection Agency, and
NPDES permit coverage is obtained for the site. The NPDES permit application originally submitted for
the site must be revised to reflect current ownership and management. ln addition to all measures

described in the Department of Agriculture’s letter dated January 7, 2011, illinois EPA approval will

=
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require and include, but not be himited 1o, installation of gutters and downspouts on all feedlot buildings

to divert clean water and thereby preserve capacity for waste storage in the was;e handling system.

3. Defendant Ed Malone shall not bring or allow to be brought any livestock on site at the
subject feedlot until such time as this Court may schedule a hearing lo asce:Téin and confirm compliance
with this order. The Defendant shall not allow any person or entity to maintain cattle on the site. Forthe
purposes of this order, “leedlot™ means all of the area inciuded in the design and construction plan
submitted to and approved by the Illinois Department ongricullure and the llinois EPA including; any

v

arca that has been or will be, by any means, altered pursuant to that ptan,
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MATTHEW I. DUNN, Chiefl
/ 7‘14{ / ‘Environmental Enforcement Division,
AKDREW L. YOUNGQUIST e
BEAL, PRATT & PRATT ~ BY: D —
Counsel for Defendant Ed Malone THOMAS DAVIS, Chief
/Qﬁ—\ﬂr'onmen@l*[%ureau\
—~__.Assistant-Attorney General
//-/ — ‘\“--—'\LS * - } ./"‘“7

ENTERED: / /(7? / /j [ (

Lo R,
e ll ' e r .:
o / 1 D RTINS FPTOR
. . Ay 1
[ WL b

Nat 4

AN

( JEN o b 2u

Glart, of the Glvak Zourt

. 'l.agpo_ubr

ST T a s tra 2 r P



R2012-023
S James Electronic Filing - Received, Clerk's Office, 10/16/2012

Attachment 29:

Complaint, People of the State of Illinois v. James Fuhler, d/b/a Fuhler Dairy Farm
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IN THE ClRCUlT COURT FOR THE FOURTH JUDIClH & Z i;
CLINTON COUNTY, ILLINOI @

DEC 2 8 2005
PEOPLE OF THE STATE OF ILLINOIS, -
ex rel. LISA MADIGAN, Attorney R R

General of the State of lllinois, CLINTON COUNTY, ILLINOIS

Plaintiff,

No. Ofi/ //-\/ gq

V.

JAMES FUHLER,
d/b/a FUHLER DAIRY FARM,

Defendant.

COMPLAINT FOR INJUNCTIVE AND OTHER RELIEF

The Plaintiff, PEOPLE OF THE S;FATE OF ILLINOQIS, ex rel. LISA MADIGAN, Attorney
General of the State of lllinois, on her own motion and at the request of the ILLINOIS
ENVIRONMENTAL PROTECTION AGENCY, complains of the Defendant, JAMES FUHLER,
d/b/a FUHLER DAIRY FARM, as follows:

COUNT |

WATER POLLUTION

1. This Count is brought on behalf of the People of the State of Illinois, ex rel. Lisa
Médigan, Attorney General of the State of lllinois, on her own motion and at the request of the
lllinois Environmental Protection Agency (“lllinois EPA”"), pursuant to Sections 42(d) and (e) of
the lllinois Environmental Protection Act (“Act”), 415 ILCS 5/42(d), (e) (2002).

2. The lllinois EPA is an agency of the State of lllinois created by the General
Assembly in Section 4 of the Act, 415 ILCS 5/4 (2002), and which is charged, inter alia, with the

duty of enforcing the Act.
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Defendant James Fuhler (“Fuhler”) is an individual who owns and operates a

dairy farm of approximately 200 milking cows. The farm is located in the Northwest One-

quarter-of Section 33; T.3 N; R. 4 W, Clinton County (the “facility” or “site”). James Fuhler’'s

address is 8110 Wayne Road, Trenton, lilinois 62293.

4.

Defendant Fuhler’s facility consists of a large earthen feedlot, upon which he

keeps his milking cows. Dry cows are kept on concrete feedlots with underfloor waste pits.

5.

7.

pertinent part:

Section 3.545 of the Act, 415 ILCS 5/3.545 (2002), provides:

“WATER POLLUTION?" is such alteration of the physical, thermal, chemical,
biological or radioactive properties of any waters of the State, or such discharge
of any contaminant into waters of the State, as will or is likely to create a
nuisance or render such waters harmful or detrimental or injurious to public
health, safety or welfare, or to domestic, commercial, industrial, agricultural,
recreational, or other legitimate uses, or to livestock, wild animals, birds, fish, or
other aquatic life.

Section 3.550 of the Act, 415 ILCS 5/3.550 (2002), provides:

“WATERS” means all accumulations of water, surface and underground, natural,
and artificial, public and private, or parts thereof, which are wholly or partially
within, flow through, or border upon this State.

Section 12(a) and (d) of the Act, 415 ILCS 5/12(a), (d) (2002), provides, in

No person shall:

a. Cause or threaten or allow the discharge of any contaminants into the
environment in any State so as to cause or tend to cause water pollution
in lllinois, either alone or in combination with matter from other sources,
or so as to violate regulations or standards adopted by the Pollution
Control Board under this Act;.

* *

d. Deposit any contaminants upon the land in such place and manner so as
to create a water pollution hazard,

* Kk
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8. Section 501.403(a) of the Board’s Agriculture Related Pollution Regulations, 35 .

. Adm. Code 501.403(a), provides:

Section 501.403

Protection of Livestock Management Facilities and Livestock Waste-Handling Facilities

a) Existing livestock management facilities and livestock waste-handling facilities
shall have adequate diversion dikes, walls or curbs that will prevent excessive
outside surface waters from flowing through the animal feeding operation and
will direct runoff to an appropriate disposal, holding or storage area. The
diversions are required on all aforementioned structures unless there is
negligible outside surface water which can flow through the facility or the runoff
is tributary to an acceptable disposal area or a livestock waste-handling facility.
If inadequate diversions cause ro threaten to cause a violation of the Act or
applicable regulations, the Agency may require corrective measures.

9. Sections 501.404(c)(3) and (c)(4)(A) of the Board's Agriculture Related Pollution

Regulatio'ns, 35 lll. Adm. Code 501.404(c)(3), (c)(4)(A), provide:

Section 501.404 Handling and Storage of Livestock Waste

c) Livestock Waste-Holding Facilities

* kK

4) Liquid Livestock Waste .

A) Existing livestock management facilities which handle the waste in
a liquid form shall have adequate storage capacity in a liquid
manure-holding tank, lagoon, holding pond, or any combination
thereof so as not to cause air or water pollution as defined in the
Act or applicable regulations. If inadequate storage time causes
or threatens to cause a violation of the Act or applicable
regulations, the Agency may require that additional storage time
be provided. In such cases, interim pollution prevention measures
may be required by the Agency.

10. On Aprit 26, 2001, the lllinois EPA conducted an inspection of the facility in
response to a citizen complaint regarding land application practices. At the time of the

inspection, the lllinois EPA inspector observed that the facility’s earthen feedlot was large and
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that all waste runoff from the earthen feedlot discharged to the adjacent creek. At the time of
the inspectioh, the lllinois EPA inspector informed Defendant Fuhler that-all liquid runoff from

the earthen feedlot must be contained. The inspector indicated that Defendant Fuhler must

~ provide containment or move the earthen feedlot away from the creek and provide a vegetative

buffer between the creek and the feediot.

11. At the time of the April 26, 2001 inspection, the lilinois EPA inspector observed
that there was a large underfloor pit in the center of the main concrete feedlot at the facility. At
the time of the inspection, runoff to the east of the pit was discharging off of the eastern edge of
the feedlot to an earthen swale which carried it to the creek. At the time of the inspection,
Defendant Fuhler indicated to the inépector that he intended to install a vegetative filter system
on the east of the feedlot for waste handling. The inspector indicated that if the Defendant was
going to install a filter, a settling basin should precede it otherwise manure solids would _
overpoWer the vegetative filter. The inspector further responded that vegetative filter systems
are recommended for facilities limited to 300 or less animal units. In that Defendant Fuhler’s
facility currently consisted of close to 300 animals, the filter system would ﬁot be sufficient to
accommodate growth in thé operation.

12. At the time of the April 26, 2001, the lllinois EPA inspector observed that most of
the facility’s buildings were .not equipped with guttering. The lllinois EPA ins'pector

recommended to Defendant Fuhler that gutters be instalied to divert stormwater away from the

. feedlot areas.

13. On May 16, 2003, the llinois EPA conducted a compliance inspection at the
facility. At the time of the inspection, the Illinois EPA inspector observed a large manure stack
approximately 10 feet from the roadside ditch on the northern edge of the site. The lillinois EPA

inspector observed leachate discharging from the stack and'into the roadside ditch which flows
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into Lake Branch. The lilinois EPA inspector instructed Defendant Fuhler to immediately
construct an earthen dike around the stack to contain the leachate. The inspector also
suggested that the contained leachate could be pumped into the existing pits under the
concrete feedlots. o |

14.  Atthe time of the May 16, 2003 inspection, the lllinois EPA inspector observed
that Defendant Fuhler had begun to iﬁstall guttering on several of the buildings at the site, but
had not completed this work.

15. At the time of the May 16, 2003 inspection, the lllinois EPA inspector observed
that construction of a proposed concrete settling basin had not begun. The settling basin was
to be installed on the eastern edge of the concrete feedlot. At the time of the inspection, thé
Hlinois EPA inspector observed that an earthen berm had been constructed along the eastern
edge of the concrete feediot to divert manufe runoff south. The inspector observed that thé
diverted liquid manure from the.concrete feedlot discharged onto the earthen feedlot which, in
turn, discharged into an earthen swale that flowed east. .

16. At the time of the May 16, 2003 inspection, the Iltinois EPA inspector observed
that at the eastern edge of the farm at the creek, a large earthen berm had been constructed.
At the berrﬁ, waste runoff discharging from the facility turned south and flowed along the berm
to the south a couple of hundred feet and then entered the creek at a low point in the berm».

17. At the time of the May 16A, 2003 inspection, the lllinois EPA inspector observed
that the facility’s main earthen feedlot which previously extended up to the creek, had been
moved about 100 feet back from the creek and a vegetated buffer had been installed between
the feedlot and the creek.

18. At the time of the May 16, 2003 inspection, the lllinois EPA inspector observed a

small earthen hog feedlot on the western portion of the‘facility. At the time of the inspection,

Ie
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approximately 20 small hogs were on this feedlot. The inspector observed that the hog feedlot
was constructed in such a manner, that, in the event of rain, runoff from this small feedlot would
discharge off of the feedlot and flow toward Défendant Fuhler's farm ground directly south of
the facility. At the time of the inspection, Defendant Fuhler indicated that after the existing hogs
were finished, he was not going to raise hogs again.

19. By failing to install proper manure runoff collection and control structures and
storﬁwater diversion structures at the: facility and thereby causing or allowing feedlot runoff
containing livestock and feedlot wastes to discharge from the facility so as to cause or tend to
cause water pollution and create a water pollution hazard, Defendant Fuhler has violated
Section 12(a) and. (d) of the Aét, 415 -ILCS 571'2(a),(d) (2002), 35 lil. Adm. Code 501.403(a) and
35 Ill: Adm. Code 501.404(c)(4)(A). |

PRAYER FOR RELIEF

WHEREFORE, the Plaintiff, the People of the State of lllinois, respectfully requests that

this Court grant the following relief:

A. Find that Defendant James Fuhler, d/b/a Fuhler Dairy Farm, has violated
Sections 12(a) and (d) of the Act, 415 ILCS 5/12(a), (d) (2002), 35 1II. Adm. Code 501.403(a),

and 35 lil. Adm. Code 501.404(c)(4)(A),

B. Enjoin Defendant James Fuhler from further violations of the Act and associated
regulations;
C. Assess against Defendant James Fuhler a civil penalty of fifty thousand

($50,000) for each violation of the Act, and an additional penalty of ten thousand dollars
($10,000) for each day during which each violation has continued thereafter;

D. Pursuant to Section 42(f) of the Act, 415 ILCS 5/42(f) (2002), award the Plaintiff
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-its costs in this matter, including reasonable attorney's fees and expert witness costs; and

E. Grant such other and further relief as the Court deems appropriate.

Of Counsel

JANE E. MCBRIDE
Assistant Attorney General
500 South Second Street
Springfield, lllinois 62706

217/782-9031 .
Dated: [/ 2 /1-/ /" p)

Respectfully submitted,

PEOPLE OF THE STATE OF ILLINOIS,
ex rel. LISA MADIGAN,
Attorney General of the State of lllinois

MATTHEW J. DUNN, Chief '
Environmental Enforcement/Asbestos
Litigation Division

BY:

THOMAS DAVIS, Chief
Environmental Bureau
Assistant Attorney General
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Attachment 30:

Order, People of the State of Illinois v. James Fuhler, d/b/a Fuhler Dairy Farm
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IN THE CIRCUIT COURT FOR THE FOURTH JUDICIAL CIRCUIT.

CLINTON COUNTY, ILLINOIS

PEOPLE OF THE STATE OF ILLINOIS,
ex rel. LISA MADIGAN, Attorney
Genera! of the State of lllinois,

Plaintiff,
v. No. 05-CH-89

JAMES FUHLER,
d/b/a FUHLER DAIRY FARM,

Defendant.

T et et Mgt St Mt m i et Vit St et

CONSENT ORDER

Plaintiff, PEOPLE OF THE STATE OF ILLINOIS, ex rel. LISA MADIGAN, Atiorr&g
General of the State of lllinais, the lllinois EnQironmentar Protection Agency ("illinois EPA"), and
Defendant, Jame;c, Fuhler, dib/a Fuhler Dairy Farm, have ag(eed‘to the making of this Consent
Order and submil it to this Court for approval. The parties agree that the statement of facts
contéined herein represéhts a fair summary of the evidence and testimon.y which would be
inlr.oduced by the parties ifé trial'were held. The périies further stipulate .ihat lh.is st_atement. of
facts is made and agreed upon-for purposes of settlement only and that neither thé facl that a
party has entered ihtq.. this Consent Qrder, nor any of the'facls étipuréted herein, shail be

“introduced into evidénce in any other procée,ding regardiné the ciaims asserted in the |
Complaint except as otherwise provided herein. If this C_ouri approves and enters this Consent
Qrder, Defendan_l agrees fo be bound by the Consent Order and not 1o contest its validity in aﬁy
subsequent proceeding to implement or enforce ifs terms. However, it'is the inlent of the
parties to this Consent Order that it be a final judgment on the merits of this matter, subject to
the provisions of Section VIIILH ("Release from Liability") and Section VIIl.J ("Modificalion of

Consent Order").
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[. JURISDICTION
This Court has jurisdiction of the subject matter herein and of the parties consenting

‘hereto pursuant to the lllincis Environmen.tal Protection Act ("Act”), 415 ILCS 5/1 et seq. (2002).

ll. AUTHORIZATION
The undersigned representatives for each barty certify that they are fully authorized by

the party whom they represent to enter into the terms and conditions of this Consenl Order and

to legally bind them to it.

. STATEMEI\.IT OF FACTS
A Parties
1. On December 28, 2005, a Complaint was filed on behalf of l.he People of the
Stale of lllinois by Lisa Madigan, Atlorney General of thé State of lllinois, on her own motion
and upon the reqﬁest of the Illinois EPA, pursuant to Section 42(d} and (e) of the Act, 415 ILCS
5/4é(d) aﬁd (e) (2004), against. the Défgndant. : |
2. The llinois EPA is an administrative agency of the State of linois, created

pursuant o Section 4 of the Act, 415 ILCS 5/4 (2004).

3. At all limes relevant to the Complaint, Defendant James Fuhler {"Fuhler”) is an

individual who owns and operates a dairy farm of approximately 200 milking cows.

B. Site Description

1. . Atall times relevant to ithe Complaint, Defendant owned and operated a farm
located in the Norlhwest One-quarter of Seclion 33; T.3N; R. 4 W, Clinlon Coun[y‘(the “facility”

or “site”). James Fuhler’'s address is 8110 Wayne Road, Trenton, lllinois 62293.
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2. Defendant Fuhler’s facility consistsrof a large earthen feedlot, upon which he
Keeps his milking-céws. Dry cows are kept on concrete feediots with underfloor wast.e pits.

3. On April 26, 2001 inspection, the lllinois EPA conducted an inspectioﬁ of the
facility in respense te a Citizgn complaint regarding land application praclices. At the time of the
inspection, the lllinois EPA inspector observed that the facility'.s earlhen feedlot was large and
th'at all waste runoff from the earthen feedlot discharged to the adjacent creek.- At thé. time of
the inspection, the lllinois EPA inSpéctor informed Defendant Fuhler that all liquid runoff from
the earlhen feedlol must be contained. The inspecter indicaleq that Defendant Fuhler must
provide containment of move the earthen feeéﬂot away from the creek énd provide a vegetaltive
bL_Jffer beltween the creek and the feedlot. |

4. . At the}ime of the April 26, 2001 inspection, the lllinois EPA inspector observed
that there was a Iargé underfloor pit in the center of the main concrete feédlot at the facitity. At
the time of the inspection,_runoff'toVthe east of the pit was discharging off of the eastern edge of

.the feedlot to an earthen swale which carried il to the creek. At the time of the insp.ec_ti'on,
Defendant Fuhler indicated lo the'inspector that he intended to install a vegetative filter system
on the east of the feedlot for waste han.dling'. The inspector iﬁdi;aied that if the Defendant was
going to install a filter, a setlling basin should pre.cede it otherw.ise manure sclids would
overpower the vegelative fiter. The inspector furlher responded thal vegetaiive filler systems
are recommended for fécilities limited to 300 or léss animal units.. In thal Defendant Fuhler's
facility currently consisled-of Close to 300 animals, the filter syslem would not be suffi_cient to

accommodate growth in the operation.

5. Al lﬁe timé of the April 26, 2001, the lilinois EPA inspector observed that most of

the facility's buildings were not equipped with guttering. The lllinois EPA inspector.

recommended to Defendant Fuhler that guttérs be installed to divert stormwater away from the
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feedlot areas.

6. On May 16, 2003, the HIiﬁois EPA conducted a éompliance inspection at the
facility. At the time of the inspection, the lllinois EPA inspeclor ébsekved a Iargé manure stack
approximately 10 feet frorﬁ the roadside ditch on the northern edge of the site.' The H_Iinois EPA
inépector observed leachale discharging from the sta_ck and into the roadside ditéh which flows -
into Lake Branch. The Hlinois EPA inspector instructed Defendant Fuhler to immediately
construct an earthen dike around the stack to contai.n the teachale. The inspecter also
suggested that the contaiﬁed leachate could be pumped into the existing pi_ts under the
concrete feedlots. .

7. At the time of the May 16, 2003 inspection, the lllinois EPA inspector observed
thal Defendant Fuhler had begun to instal_l gutlering on several of-lhe buildings at the site, but
had not cémpleted this wqu.

8. - At the time of the May 16, 2003 inspection, {he lllinois EPA iﬁspectar observed
that coﬁslruction of a proposed concrete setlling basin'hald not bééun. The setiling basin was,
o be installed on the easAlern edge of lhe ‘concreté feed.lot. Al the time of the inspection, the
lilinois EPA inspeclor‘ observed thal an earthen berm had been conslructed aloﬁg the eastern
edge of the concrete feedlot to divert manure runoff south, The inspector obsefved that the
diverted liquid manure from the concrete feedlot discharged onto the earthen feedlol which, in A
turn, discharged inlo an earthen swale that fiowed east.

9. At the time of the May 16, 2003 inspection, the IIIinois. EPA nspeclor observed
ihat at the eastern edge of the farm at the creek, a Iarge.éadh;en berm had been conslrucled.
At the berm, waste runoff discharging frdm the facility turned south and flowed along the berm
fo lhé south a couple of hundred feet and then entered the creek at a low point in the berm.

10. Al the time of the May 16, 2003 inspection, the lllinois EPA inspector observed
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that the facilily's main earthen feedlot which previously extended up to the creek, had been
moved about 100 feet back from the creek and a vegelated buffer had been instailed between
the feedlol and the creek. |

11. Al the time of the M_ay 16, A2003 inspection, ihe. lrli_nois EPA inspeclor observed é
small earthen hog feedlot on the western portion of the facilily. At the time of the inspeclion,
approximately 20 small hogs were on this feedlol. Thé inspector observed that the hog-feedlol
.was constru’_cted in such a mannerl, that, in the_ evenl of rain, ru-noff from this small feedlot would
discharge off of tﬁé feedlot and flow toward Defendant Fuhler's fgrm ground direclly south éf

the faciiity. Af the time of the inspection, Defendant Fuhler indicated that after the existing hogs

were finished, he was not going fo raisé hogs again,

C. Allegations of Non-CompIia.nc.e

Plaintiff contends that the Defendant has violated the foI_Iowing'provisions of the Act and
llinois Pollution Control Board ("Board”) Water Pollution Régulations:

.M:

1. By failing to install proper manure runoff colleclion and control structures and
stormwater diversion structures at he facility and thereby causing or allowing feedlot runoff
containing livestock and feedlot wasles to dischargg frorﬁ lhe facility so as to cause or tend to .
cause Qater pollution and create a water poilution hazard, Defendant Fuhler has.violated

Section 12(a) and (d) of the Act, 415 ILCS 5/12(a),(d) (2002), 35 . Adm. ‘Code 501.403(a) and

35 1, Adm. Code 501.404(c)(4)(A).

D. . Admission of Violations

The Defendant repreéen_ts thal it has enlered into this Consent Order for the purpose of
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settling and compromuising disputed claims without having fo incur the expense of contested
litigation. By entering into this Consent Order and complying with its ferms, the Defendant does
not affirmatively admit the altegations of violation within the Complaint and referenced within

Section 111.C herein, and this Consent Order shall not be interpreted as including such

admission.

E. Compliance Acliyities to Date

The Defendaht, with the assistance of a fe&eral EQIP grant, has construded two
additional waste pils at his facility with cement covers Lhat are utilized as feediots for the cattle.
He constructed one 70 fool by 125 foot by 8 foot recep{ion pit west of silos al ihe facility. The
pit co.ver is utilized as a feedlot and a-25 fool by 25 foot area of thelcover is used as a manure
sta_cking area. A s‘ec‘ond bit, 32 fool by 48 foot by 8 foot, has .be.én construcled east of the silos
on the facilily. ttoo is covered and the cemént cover is used as a feedlot for ca.ttle. Curbs
have been constructed to send ail farm. runoff into the waste pits. The barn roofs have beén_
guftered and outlets instatled to send roof runoff away from the feedlot areas. A 62 fool wide

permanent grass buff_er slrip 1300 feet long has been instalied on the wesl bank of Lake

Branch.

F. Value of Settlement and Resuiting Benefits
The struclures described in Section 11l.E above was estih'\ated o cost $170,030.89.
Sixty percent of this cost, or $101,074.00, was covered by federal EQIP.funding. The actual

cost of the project is projected at $250.000.00. The Defendant paid 40 percent of the driginal

cost estimate, as well as all cost overruns.
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IV. APPLICABILITY
A This Consent Qrder shall apply to and be binding upon the Pra.intiff and the Defendant,
and any officer, directof, agent, or employee of the Defendant, as well as any successors or
assigns of the Defendant. The Defendant watves as a defense to any enforcement action -
taken pursuant to this Consent O_r_der the failure o.f any of.its officers, directérs, agents,
employees or succe;sors or assign_s‘to .take suc‘;h-action as shall .be required to compl.y with the

provisions of this Consent Order.

'B. No change in ownership, corporale slatus or operator of the fa'cility shall in any way aller
ihe responsibilities of the Defendant under this Consent Ordér. In the event of aﬁy co’nveyar_uce
of title, easement or other interest in the facility, the Defendant shall continue lo be bound by
and remain liable for perforr'nancé of all obligali.ons under this Consent Order. In appropriate
circumstances, however, the Defendant and a bropo‘sed purchaser or operator of the facility
may joint!y recuest, and the P!ainti_ff, in ils discretion,- may consider modification of this Consent
Order to obligate thé proposed purchaser or operator to carry out fulure requirerhents of this

Consent Order in place of, or in addition to, the Defendant.

C. . Inthe evenlthat the Defendant prop’osef_s lo sell or transfer any real property or
operations subject to this Consent Order, the Defendant shall nolify the Pléintiff 30 days prior to
the conveyance of title, ownership or other intgrest, including a leasehold interest in the facility
or é poriion lherle. The Defendanl shall maké the prospective purchaser or successor's |
compliance with this Consent Order a condition of any such sale or transfer and shall provide a
copy of lhis Consenl Order to any such successor in inlerest. This provision does not relieve

the Defendant from compliance with any regulatory requirement regarding notice and transfer
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of applicable facility permits.

V. COMPLIANCE WITH OTHER LAWS AND REGULATIONS
This Consent Order in no way affects the responsibilities of the Defendant to comply
with any other federal, state or local faws Or'regulations, including but not limited to the Act, and

the Board Regulations, 35 HIl. Adm, Code, Subtitles A through H.

Vi, VENUE
. The parties agree that the venue of any action commenced in the circuit court for the

purposes of interpretation and enforcement of the terms and conditions of this Consent Order

~ shall be in the Circuit Cour of Ctinton County, lllinois.

VIl. SEVERABILITY
it is the intent of the Plaintiff and Defendant that the provisions of this Consent Order
shall be severabie, and should any provision be declared by a courl of competent jurisdiction to

be inconsistent with state or federa! law, and therefore unenforceable, the remaining clauses

shall remain in full force and effect.

ViIl. JUDGMENT QRDER
This Courl, having jurisdiction over the parlies and subject matter, the parties having
'appeared, due notice having been given, the Court having considered the.stipuléled facts and

being advised in the premises, this Court finds the following relief appropriate:
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ITIS HEREBY ORDERED, ADJUDGED AND DECREED:

A, Penalty
1. a. The Defendant shall pay a civil penalty of One Thousand Dollars |
($1,000.00). Payment shall be tendered at time of entry of the consent order.

b. Payment shall be made by certified check, money order or electronic
funds transfer, payable lo the Illinois EPA for deposit into the Environmental Protection Trust

Fund ("EPTF") and shall be sent by first ctass mail, unless submitted by electronic funds

fransfer, and delivered to:

Minois Environmental Protection Agency
Fiscal Services

1021 North Grand Avenue East

P.O. Box 19276

Springfield, Il 62794-9276

c.  The name and case number shai!appear on the face of the certified
check or money order. A copy of the cerlified check, money order or record of electronic funds

transfer and any transmitial letter shall be sent io:

- Jane E. McBride
Assistan{ Altorney General
Environmental Bureau -
500 South Second Street
Springfield, Hlinois 62706

2. if tﬁe Defendant fails to make any pay./rnent specified within Seclion VIILA1 of -
this Consént Order on or Before the date upon which the péyment is due, the Defendanl-shal.l
bein defaull and the remaining unpaid balance of the penalty, plus any accrued interest, sha.fl
be due and owing immediately. -

3. For purp5ses of payment and collection, Defendant may be reached at _the‘

following address:

James Fuhler .
8110 Wayne Road
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Trenton, lllinois 62293,

4 n the event of défault, the Piaintiff sha[l be entitled fo reasonable costs of

collection, including reasonable attorney's fees.

B. Interest on Penalties
1. Pursuant to Section 42(g) of the Act, 415 ILCS 5/42(g), interest shall accrue on
any penally amount owed by the Defendant not paid within the time prescribed herein, at the

maximum rale allowable under Section 1003(a) of the lllinois Income Tax Act, 35 ILCS

5/1003(a}(2002).

2. Interest on unpaid penalties shall begin to accrue from the dale such are due
and continue to accrue to the date full payment is received by the lllinois EPA.

3. Where partial payment is made on any penally amounl that is due, such partial
payment shall be first applied to any interest on unpaid penalties then owing.

4, All interest on penatties owed the Plaintiff shall be paid by certified check, money
order or electronic funds transfer payable o lhe lllincis EPA for deposit in the EPTF and shall
be submilted by first class mail unless submitted by electronic funds lransfer, and delivered to:

lllinois Environmental Protection Agency
Fiscal Services
1021 North Grand Avenue East
P.O. Box 19276
Springfield, Illinois 62734-3276
The name, case number, and the 'Defendanl's FEIN shall appear on lhe face of the

certified check or m'oney order. A copy of the certified check, money order of record of

electronic junds transfer and any transmittal letter shall be sent {o:

C. Future Use

Notwithstanding any other language in this Consent Order to the contrary, and in

10
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consideration of the mutual promises and conditions conlained in this Consent Order, incll__zding
the Releaseé from Liability contained in Section VIII.H, below, Defendant hereby agrees that this
Conseni Order rﬁay be used agaihst'the Defendant in any subsequent enforcement action or
permit proceeding as proof of a past adjudication of violation of the Act aﬁd the Board
Regulations promulgated thereunder for all v_iolaiions alleged in the Complaint in this malter, for
burposes of Se;tiori 39(a) and (i) and/or 42(h) of the Act, 415 ILCS 5/39(a} and (i) and/or
5/42{h). Further, Defendaﬁt agrees to waive, in any subsequent enforcemeht-action, any right

to contest whether these alleged violations were adjudicated.

D. Dispute Reslolution .

1. Unless oth‘erwise provided for in this Conéent QOrder, the dispute resoiulion '
procedures prqvided by this section shall be the only proceés a\}ailablé to resolve all disputes
arising under this Consent Order,’including but nbi Ir’mi.ted to {he lllinois EPA’s approval,
| commen.t on, or denial of any repord, plan or r'erﬁediaiion objective, or the 'Illinoié EPA'S decision
regarding appropriate or necessary response activity._ The following are’expressly not subject
{o lhe dispute resolution prdéedures proviaed by lhis section: where the Defendant has violaled
any payment or compliance deadline within Ehis_Consent Order, for which the Plaintiff may elelct
{o file a petilioh for adjudication of contempt or rule to show cause; and, disputes regarding a
subslantial danger to he environment or {o lhé public healih of persons or to the welfare of |
persons. | |

2. The disputé resclulion pro_cedure shall be invoked upon the written nolice by one .
of the parties to this Consenl Order to another describing the nature of the dispute and the
initialing party's position with regard to such dispute. The party receiving such notice shall

acknowledge receipt of the notice; thereafler the parties shall schedule a meeting to discuss the

11
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dispute informally not lafer than fourteen (14) day's from the receipt of such notice.

3. Disputes submitted. to dispute resolution shall, in the first instance, be the subject
of informal negotiations between the parties. Such period of in.formal ne.gc;tiations shall be for a
period of thiy (30) calendar days frém fhe date of the first meeting between representatives of
the Plaintiff ana the Defendant, unless the parties’ representatives agree, in writing, 1o shorien
or extend this perip_d. |

4. In the event thal the parties are unable to reach agreement during the iﬁformal
negotiation period, the Plainti_ff shall provide the Defendant with a written summary of its
.position regarding the dispute. The position advanced by the Plaiptiff shall be considered
binding unléss, within twenty (20) calendar day.s of the Defendant’s receipt of éhe written
summary of the Plaintiff's positiom, the Defendant files a pelition with this Co-urt seeking jUdiciaI
resolution of th_e dispute. The Plaintiff sha.!l respond to the petition by filing the adminisirative
record of the dispute and any arggment responsi;;e to the petition within twenty (20) calendar
days of service of Defendant's pelition. The admiﬁistralive record of the dispute shall include
the written notice of thé d:isp,ute, any responsive submittals, the Plaintiff's written-sﬁmmary of its
position, the Defendant's petition before the court and the Plaintiff's response to the petition.

| 5. The invocalion of dis;l:»ute resolution, in and of itsé|f, shall not excuse cbmpliance
with any requirement, obliéat.idn or deédlihe contained herein, and stipuléted penalties may be
~ assessed for failure or noncompliance during the period of dispute reso_lution.'

6. This COl;ri shall make its decision based on the -administrative record and shall
not draw ény inferences nor establish any presumptions adverse o any party as a r.esult_éf
invocation of this section or the partieé’ inability to reach agreement with'respect to the disputed
issue. The Plainliff's position shall be affirmed unless, based upon the administrative record, it

is against the manifest weighl of the evidence.

12
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7. As part of lhe resolution of any dispute, the parties, by agreement, or by order of
this Court, may, in'appropri_ate circumstances, extend or modify the schedule for completion of

work under this Consent Order to account for the delay in the work that occurred as a result of

dispute resolution.

E. Right of Entry

In addition to any 6thér authority, the (llinois I;ZF’A, its employees and representatives, -
and the Atlorney General, hér employees and representatiyes,’shail have the right of entry inlo
and upon lhe Defendant's facilily which is the subject of this Consent O'rd-er, at all reasonable
times .for lﬁe purposes of carrying out inspections. In conducting such inspeétions, the Hlinois
EPA, its employees and représentativés, and the Altornéy General, her employees and

representatives, may lake photographs, sambles, and colfect information, as they deem

necessary.

F. Cease and Desist
The Defendant shali cease and desist from future violations of the Act and Board

Regulations that were {he subject matier of the Complaint as outlined in Section 111.C. of this

)

Consent Order.

- G Release from Liabiiity

In consideration of the Defendant's payment of a $3 ,ODd.OO peﬁally and any specified
cosls and accrued inlerest, and lo Cease and Desist as conlained in Sections VIII.B and F
above, the Plaintiffr releases, waives and discharges the Defendant from én.y further liéb‘ility or

penalties for viblalions of the Act and Board Reguiations that were the subject malter of the

13
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Compiaint herein. The release sel forth above does not extend to any matters other than those
expressly specified in Plaintiff's Complaint filed on December 28, 2005. The Plaintiff reserveé,
and this Consent Order is without prejudice to, all rights of the State of linois against the

Defendant with respect to all other matters, incIud'ing but not limited to, the following:

a.  criminal liability:

b. liability for future violation of state, federai, tocal, and .cornmon laws and/or
regulations,

c. liabiiity for natural resources damage arising out of the alleged violations;'and

d.  liabilily or claims based on 1hé Deféndant's failure to saﬁsfy.the reqmrements‘of

t'his Consent Order.

Nothing in this Consent Order is intended as a waiver, discharge, release, or covenant
not to sue for any claim or.cause of action, administrative or judicial, civil or criminal, pasl or -
future, in law or in equity, which the State of lilinois or the lilincis EPA may have against any

person, as defined by Seclion 3.315 of the Act, 415 ILCS 5/3.315, or entity other than the

Defendant.

H. Retention of Jurisdiction

_ This Court shail retain jurisdiction of this matler for the purposes of interpreting and

enforcing the terms and conditions of this Consent Order.

I Modification of Consent Order

The parties may; by mulual written consent,.exlend any combliance dates or modify (he
terms of Ihis Consent Order without leave of court. A request for any modification shall be

made in writing and submitled fo the following contact persons:

14
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As to the Plaintiff

Jane E. McBride _

Assistant Altorney General (or other designee)
Environmental Bureau

500 South Second Street

Springfield, lllinois 62706

Joey Logan Wilkey

Assistant Counsel

{llinois EPA

1021 Nerth Grand Avenue East
P.O. Box 19276

“Springfield, Illincis 62794-9276

Joseph Stitely
lllincis EPA

25098 W. Main
Marion, IL 62959

As to lhe Defendant

James Fuhler

8110 Wayne Road

Trenton, llinois 62293

Christina L. Archer, Esq.

Greensfelder Altorneys at Law

2000 Equitable Building

10 South Broadway

St. Louis, MO 63102
Any such request shall be made by separate document, and shall not be submitted within any
olher report or submittal required by this Consent Order. Any such agreed modificalion shall be
in wriﬁng, signed by authorized representalives of each party, fited wiih the court and

incorporaled into this Consent Order by reference.

J. Enforcement of Consent Order
1. Upon the entry ¢f this Consent Order, any parly herelo, upon molion, may

reinslate these pfocee‘dings for the purpose of enforcing the terms and conditions cf this

15
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Consent Order. This Consent Order is a binding and enforceable order of this Court and may
be enforced as such lhrough any and all available means.
2. Defendant agrees that notice of any subsequent pr'oce'eding to enforce this .

Consent Order may be made by mail and waives any requirement of service of process.

K. Termination

1. - Defendant may request {Hat this Consent Order terminate no soonér than twelve
(12) months after eniry of this Consent Order, prbvided that Defeﬁdanl has been in continuous
compliance 'with the terms of the Consent Qrder for the. twelve (12) months preceding the
request éuch a reques! may bé made.by notice to the individuals listed as contact persons for
Plain.tiff in Séclibn VlH.Jfof.this Consent Order. The request shall include a stalement lhét
Defendant has completed all actions required by this. Consent Order, that Defeﬁdant has been
in continu0ué compliance 'vﬁth the terms of the Consént Order.for the twelve {(12) months_
precediﬁg the request and a certification.by a ré’spéhsible corporate official of Defendant who

shall slate;

! certify under penalty of law thal this document was prepared under my direction
or supervision in accordance with.a system designed {0 assure thal qualified personnel
properly gather and evaluate the information submitted based on my inquiry of those
persons directly responsible for gathering lhe information, and that the information
submitted in or accompanying this notification of final compliance is to the best of my
knowledge true, accurate and complete. | am aware that there are significant penalties
far submitting false infarmation, including the possibility of fine and or imprisonment for

knowing violations.

2. The Piaintifl shall notify Defendant of its decision on the request within forty-five
_ (45) days of Plaintiff's receipt of the request. If the Plaintiff agrees {o terminate this Consent

Order, the Plaintiff and Defendant shall jointly file a notice with the Court that the Consent Order

is terminated. If the Plaintiff does not agree lo terminate this Consent Order, the Plaintiff shai

16
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provide Defendant written notification stat.ing the rea.SOns v;/riy this Consent Order should not be
terminated. Upon receipt of sﬁch notification, any party may initiate the Dispute Resoiution as
provided in Seclion VIiL.E of this Consent Order. The Consent Order shall remain in-effect
pending resollution of any dispute by the parties or the Court concerning whether Defendant has

completed its obligations under this Consent Qrder and is in compliance with the terms of the

Consent QOrder.

3. The provisions of Section VIIIL.D "Future Use," Seclion VIII.G "Cease and Desist”
. and Section VIII:H "Release from Liability" shalt survive and shall not be subjecl to and are not .

affected by the @erminatiori of any other provision(s)of this Consent Order.

L. Execution of Document

This Order shall become effective only when executed by all parties-and the Court. This
Order may be executed by the parties inone or mbré counterparts, all of which taken loge'ther,-

shall constitiute one and the same instrument.

17
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WHEREFQORE, the parties, by their representatives, enter into this Consent Order and
submit it to this Court that it may be approved and entered.

AGREED:
FOR THE PLAINTIEF:

PEOPLE OF THE STATE OF ILLINOIS
ex rel’ LISA MADIGAN,
Attorney.General of the

State of Hiinois

MATTHEW J. DUNN, Chief ILLINOIS ENVIRONMENTAL
Environmental Enforcement/ PROTECTION AGENCY

"Asbestos Litigation Dwvision

S | ’
o Wy
By ey 4. Moppoe—
THOMAS DAVIS, Chief _ ROBERT A. MES$INA
Environmental Bureau ~ Chief Legal Counsel
. \ - o
DATE:"_/éKJ//B~L . DATE: IO!3°!ob

FOR THE DEFENDANT:

JAMES FUHLER | N -,
' : ' ENTERED: ]\:;,. } ‘-OQ

oo DBz 7B en .
. U D G E
o/ @J&J&
. (e

. James Funier

Dmaflf#;O@

18



R2012-023
S James Electronic Filing - Received, Clerk's Office, 10/16/2012

Attachment 31:

Managing nitrate and bacteria in runoff from livestock confinement areas with vegetative filter
strips
(Fajardo et al. 2001)
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Managing nitrate and
bacteria in runoff from
livestock confinement areas
with vegetative filter strips

J.J. Fajardo, J.W. Bauder, and S.D. Cash

ABSTRACT: A documented source of nitrate-nitrogen contamination of surface water is live-
stuck waste and storage facilities. A vegetative filter strip (VFS) is effective in reducing some nu-
titents, sediment, and suspended solids in surface runoff from feedlots; however, results are vari-
able in controlling water-soluble nutrients and bacteria in runoff. This study assessed the role of
tall fescue (Festuca arundinacea Schreb.) as a VS in reducing contaminants from stoied animal
wastes. The study evaluated the extent to which livestock manure stockpiles potentially contribute
to nitrate-nitrogen (NO-N) and coliform bacteria contamination of surface water resources.
The experiment was conducted on Amsterdam silt loam (fine-silty, mixed, superactive Typic
Huploboioll) soil. Tall fescue and bare soil (fallow) strips were established on a 4% slope. Treat-
inents consisted of manuwre applications in the upland position for the strips. For comparision,
wertated and bare control (non treated) strips without manure in the upland position were also
studivd. Manure was applied annually (approximately 2 t fresh weight per strip). Runoff was
dchicved by applying water at the head of the treatments and forcing the applied water to pass
through the manure stockpiles and into the VFS and fallow strips. Runoff water samples were
collected and analyzed for NOy-N and coliform. Concentration of NO-N in surface runoff
from VES with manure stockpiles in the headland was reduced up ro 97% in 1997 and 99% in
1998 where a VFS was present. Coliform populations in runoff were reduced significantly by
VES it two runoff events, a 64% reduction in July 1997, and an 87% reduction in August
1998. However, the coliform counts in runoff, even from VFS treatments not receiving manure,
remined substantially elevated. Dilution and residence time of water passing through the VFS
appeared to be the most significant factors affecting reductions in NOy-N and bacteria in runoff.

Keywords: Coliform bacteria, nitrate, runoff, vegetative filter strips, water quality

oint and nonpoint source pollution

of surface and groundwater is a

major social and environmental
concern in the world. Point sources
include, among other chings, municipal
and industrial wastes, runoff and infilera-
ton from animal feedlots, and scorm
sewer outfalls from cities, and septic
Juan . Fajardo is an agricultural engineer and
former research associate and James W. Bauder is a
soil and water quality specialist with the Depart-
ment of Land Resources and Environinental
Sctences at Montana State Unidversity. S. Dennis
Cash is an exteission agronomy specialist in the
Departmeit of Animal and Range Sciences at
Mousana Seate University.

tanks. Nonpoint sources include runoff
from agriculture (farm-site fercilizers),
pasture and range, and construction sites
(under 2 ha), atmospheric deposition
over a warter surface, and runoff from
urban lands (Carey 1991; Carpenter et al.
1998; National Academy of Sciences
1972). Point sources of pollution are con-
tnuous discharges that can be relacively
easily monitored and regulated, and can
be controlled by treatment ar the source.
Nonpoiut sources are more intermittent
and associated with seasonal agricultural
or other land use activity, or heavy pre-
cipitation; thus, they are difficult to mea-
sure and regulate (Carpenter etal. 1998).

Feedlot and livestock waste disposal
areas contribute o nitrogen contamina-
tion of surface and groundwater. From a
compilation of several studies of feedlot
runoff in the Great Plains region, it was
estimated that the average total nitrogen
concentration in runoff water from feed-
lots ranged from a low of S0 mg L' to a
high of 2,100 mg L' (Khaleel e al.
1980). Another study showed that soil
NO,4-N concent from feedlots abandoned
for several years averaged 7,200 kg ha'! in
a 9.1 m soil profile while adjacent crop-
land had just 570 kg ha'"" Nicrate-nitro-
gen concentration in groundwater sam-
ples from three of four study sites ranged
from 0.6-77.2 mg L (Mielke and Ellis
1976).

Runoff from feedlot operations and
dairy barnyards also contaminates the
receiving waters with pathogens (Miner
et al. 1966; Young et al. 1980). Applica-
tion and incorporation of manure in
cropland and feces deposition on pastures
through animal grazing contribute to pol-
ludion of surface waters when pathogens
contained in the manure are carried by
runoff (Faust 1982; Patni et al. 1985).
These same studies reported that signifi-
cant counts of fecal coliforms could be
detected in runoff from areas not receiv-
ing manure applications or not being
grazed. This contamination is attributed
to fecal deposicion by wild animals.

Vegerative filter strips (VES) are effec-
tive in controlling point and nonpoint
sources of pollution. A VES is an area of
permanent vegetation established to in-
tercept sediment, nutrients, pesticides,
and other contaminants from runoff
before the runoff can enter a water body
(USDA NRCS 1998a). Vegerative filter
strips enhance the opportunity for runoff
and pollutants to infiltrate into the soil
profile; allow deposition of total suspend-
ed solids; enhance filcration of suspended
sediment by vegetation; provide adsorp-
tion on soil and plant surfaces; and
enhance adsorption of soluble pollutants
by plants. Once pollutants are in the soil
profile, they can be trapped by a series of
physical, chemical, and biological
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is probably most significant for larger
soil particles, aggregates, and manure par-
ticles, while absorption is a significant
factor with respect to soluble pollutant
removal.

Vegerauve filter strips have been used
effectively to reduce pollutants from dairy
liquid waste discharges (Paterson et al.
1980; Schwer and Clausen 1989; Yang et
al. 1980). For example, in the Schwer
and Clausen (1989) study, a 26 by 10 m
VES reduced the concentration of toral
suspended solids by 92%, total phospho-
rus by 86%, and rtotal Kjeldahl nitrogen
by 83% in surface runoff. The hydraulic
loading rate of the liquid waste was the
main factor that affecred the effectiveness
of VES ar retaining nurtrients. Poor
performance of VES was achieved when
the hydraulic loading rate surpassed
the infilcration capacity of the VFES
(Schellinger and Clausen 1992). Maxi-
mum efficiency of VFS occurred during
the growing period. In addition, soils sat-
urated during heavy summer rain and wet
or frozen soils reduced the infiltration of
VES and increased the pollution portential
from surface runoff. Uptake of phospho-
rus and nitrogen by the vegetation was
not a primary removal mechanism, as
suggested by Schwer and Clausen (1989).

Vegetative filter strips may be effective
in reducing the concentration of nitro-
gen, phosphorus, and sediment in the
incoming runoff from livestock confine-
ment areas. Strips 4.6 and 9.1 m long
were tested for reducing nucriencs and
sediment from simulated open feedlot
arcas to which fresh manure was applied
at rates of 7,500 and 15,000 kg ha
(mojst weight), equivalent to accumula-
tions in a feedlot 7 and 14 days,
respectively (Dillaba et al. 1989). Runoff
was achieved by using rain simulators
applying 50 mm of water per hour. The
VES removed 81% and 91% of the
incoming sediment, respectively. The 4.6
and 9.1 m long filters reduced total nitro-
gen by an average of 67% to 74%,
respectively, but soluble nitrogen concen-
trations were not effectively reduced.
Nitrate-nitrogen reduction in the best
situation was 17%. Similar results were
obrained in west central Minnesota where
40 m VEFS suips of corn, orchardgrass,
sorghum, or oats were planted across
slope (4 percent). Runoff and total solids
were reduced by 67% and 79%, respec-
tively; total N was reduced 84% and sol-
uble P was reduced 83% (Young et al.
1980).

Bacterial contamination due to fecal

with runoff from livestock confinement
areas. Studies show that reductions of
coliform bacteria up to 70% in runoff
from a feedlot can be artained with a
36 m VES (Young et al. 1980). However,
Dickey et al. (1981) did not find signifi-
cant reductions in coliform counts when
runoff from four different types of feedlot
passed through a VES.

The present study assessed the role of
the cool season grass, tall fescue (Festuca
arundinacea Schreb), as a VES in reduc-
ing contaminants (NO;-N and bacteria
contamination) in surface runoff generat-
ed by storage of animal waste from live-
stock confinement arcas under the rela-
tively short growing season and short
duration and high rainfall intensity char-
acteristic of southwestern Montana.

Methods and Materials

The experimental plots were located at
the Montana State University Arthur
Post Research Farm, about 8 km west of
Bozeman, Gallatin County, Monrtana.
The experiment was established on an
Amsterdam soil series (fine-silty, mixed,
superactive Typic Haploboroll) (USDA
NRCS Soil Survey Division 1998b).

The experiment was based on research
initiated by Oksendahl (1997) in 1994 in
which four grass strips consisting of dif-
ferent grass species and two bare soil
strips (fallow strips) were established in
order to evaluate design criteria for VFS
in lower rainfall areas in northern lati-
tudes. The treatments were established in
an area of approximately 2,200 m?, sub-
divided in strips, each strip 3 m wide and
30 m long. The strips had a slope of
4.3% to 5.1% and a cross slope ranging
from 1.8-2.2%.

The present study was conducted be-
tween 1997 and 1998 using plots estab-
lished by Olsendahl (1977). Tall fescue
strips with and without manure applica-
tion in the upland position (TFM and
TFC) and fallow (bare) strips with and
without manure application in upland
position (FM and FC) were used to eval-
vate effectiveness of tall fescue as a VES
for reducing soluble nitrate-nitrogen
(NO;-N) and bacterial contamination in
runoff water from manure stockpiles. Tall
fescue was used because of its adaprability
and suitability to much of the Northern
Great Plains, its popularity as a common-
ly used field border species, and the fact
that tall fescue satisified the vegeration
selection requirements for overland flow
systems (USEPA 1984). The experimen-

tal design consisted of four treatments
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replications in a completely randomized
block.

Following an inital manure applica-
tion in 1995, subsequent annual applica-
tions were made in April of 1996, 1997,
and 1998 in order to simulate a livestock
waste disposal area or feedlot. Each year
manure from the previous year was
removed and replaced with fresh manure
(18% dry matter) obrained from a coop-
erator dairy confinement facility adjacent
to the study site. The annual manure
application equaled approximarely 2 met-
ric tons fresh weight per treated strip.

Sampling and Analysis

Runoff water sampling and analysss.
Two runoff events were created each vear
of the study following grass harvest. The
first runoff event for 1997 was imposed
between July 8 and 9 and the second on
August 22. For 1998, the first runoff
event was imposed between July 7 and 10
and the second between August 27 and
September 10. Runoff was achieved by
applying water uniformly to the manure
stockpile or the bare border at the head of
the treatmencs (with and wichout manure
stockpile) and then forcing the applied
water to pass through the VES. {rrigation
water was applied to FC and FM trear-
ments at a race and volume only sufficient
to produce runoff. The water applied was
1,770 L in a period of 70 min for each
strip (90 m?). The volume of water
applied was equivalent to 20mm of
precipitation over the entire strip. This
precipitation is equivalent to a 2 yr 24 hr
storm for the Bozeman area (Miller et al.
1973). The volume of water applied w0
TFM and TFC treatment was increased
to assure one hour of runoff. The applica-
tion equaled a rotal volume of 29.880 L
for a period of 180 min, which was
equivalent to 330 mm of precipitation
applied to each strip. The occurrence of
this amount of precipitation is extremely
improbable, in as much as a 100 yr 24 hr
precipitation event for the Bozeman area
is only 71 mm (Miller et al. 1973). Fur-
thermore, the hypothetically probable
maximum precipitation for the Bozeman
area that may occur in a thousand years is
aboutr 300 mm in a 6 hr precipitation
event (USDA SCS 1965). Admirttedly,
the water application rates represented
“worst case” scenarios, intended rto
provide sufficient information for VES
design and planning criteria.

A sequence of runoff samples was col-

lected from each strip during each runoff

event. The first sample corresponded
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with the time when runoff water began to
keave the fileer strip (0 min); subsequent
samples were collected at twenty minutes
intervals: 20 min, 40 min, and 60 min.
Two replicate subsamples, each approxi-
mately 200 ml were collected for
cach time for each treatment at each
simpling. One sub-sample was analyzed
for NO,-N. The other subsample was
analyzed for presence of total coliform
{C) in 1997 and for presence of fecal
cliform (C,) in 1998.

Laboratory detcrmination of NO,-N
in runoff was made utilizing the automar-
ed cadmium reduction colorimetric-based
method, (Clesceri ec al. 1989), which
cannot detect concentrations of NO,-N
below 0.1 mg L. Therefore, concentra-
tons of NO,-N chat were less than 0.1
mg 1"} were assigned a value of zero
0'mg L") in order to complete the ap-
propriate sratistical analyses

Soil sampling and analysis. Soil sam-
ples were collected in April of 1997 and
1998 from all treatments following
removal of the manure stockpiles. Soil
samples were collected at seven positions
dong rhe length of the VFS. The
sampling locations corresponded with a
position centered directly under the
manure pile (or its equivalenc in the con-
wol trearments), the edge of the manure
stockpile, and 1, 2, 4, 8, and 26 m
downslope from the edge of the manure
stockpile, respectively. Soil samples were
obrained in incremental depths of 0-10,
10-20, 20-40, 40-80., 80-160, and
160-200 cm, respectively, using a rtruck
mounted hydraulic sampling probe. Each
sample was placed in a prelabeled soil
sample bag and cransported to the labora-
tory for further analyses. Soil samples
were air dried at 70°C for three days,
ground and 2 mm sieved. Soil NO;-N
was determined by a colorimetric method
{Yang et al. 1998).

Soil NO;-N concentration for each
depth increment was multiplied by ics
corresponding depth to obrain an esti-
mated depth weighted nicrate load (i.e.,
an expression of mg NO;-N in the soil
profile). This calculation was made to
facilitate analyses and interpretation of an
extensive NO;-N daraset. Bulk density
was assumed uniform across the land-
scape and estimated as 1.3 Mg m™2. A
single value of NO4-N load in the profile
for each position was then obrained by
summing the NO;-N loads of the six
incremental depths at each sampling
position. A factorial analysis with threc
facrors (VFS, treatment, and position)
was used to complete an analysis of vari-
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Table 1. Mean NO,—-N concentration in runoff water of VFS and fallow strip treatments.

Mean NO,-N concentration {(mg L)'

July, 1997 August, 1997
Treatments ! --c-o-mcvmcmmomoees Treatments'---
Time Fallow Fallow Tall Taly Fallow Faliow Tall Talt
{min) Control Manure Fescue Fescue Control Manure Fescue Fescue
Control Manure Control Manure
0 5.60a 4.03a 0.40a 0.45a 2.25a 4.30a 0.03a 0.18a
20 2.75b 1.98b 0.25a 0.03a 1.13b 1.85b 0.00a 0.00a
40 1.53b 1.03b 0.00a 0.00a 0.73b 1.28b 0.03a 0.05a
60 1.23b 0.85b 0.00a 0.00a 0.63b 0.85b 0.00a 0.00a
Mean NO,—N concentration (mg L") *
July, 1998 August, 1998
-------------------- Treatments’ --«-------ccemoooen emmmeemmemen oo TrRAIMENES T - -ommmmm e
Time Faliow Fallow Tall Tall Fallow Faliow Tall Tall
{min) Control Manure Fescue Fescue Controf Manure Fescue Fescue
Control Manure Control Manure
0 1.05a 13.88a 0.00a 0.10a 0.43a 17.75a 0.00a 0.00a
20 0.23a 4.23b 0.00a 0.03a 0.23a 3.78b 0.00a 0.03a
40 0.18a 2.28¢ 0.00a 0.03a 0.20a 2.08b 0.00a 0.03a
60 0.18a 1.70¢ 0.00a 0.05a 0.18a 1.48b 0.00a 0.03a

* Concentrations of NO,~N below 0.1 mg L™ in replications were assumed equal zero.
! tMeans wilh the same letter in the same column in each year and in each month are not significantly different at

P =0.05.

ance of these data. The VFS treatment
had two levels, fallow (strip withour grass
cover) and grass (tall fescue); the crear-
ment factor had two levels, with manure
application and withourt (control); and
position factor had seven levels corre-
sponding to the points where sampling
was completed.

Stacistical analyses were performed
using the Srtatistical Analysis Sysrem
(SAS) version 7.0 (SAS Institute 1998).
Runoff NO,-N concentration and bacter-
ial counts were analyzed using a splic ploc
design considering time as a subplot. A
three factorial arrangement was used for
soil NO;-N concentrations. Analysis of
variance (ANOVA) tables were developed
to present the significance of treatment
effects and interactions.

Results and Discussion

Runoff Water Analysis: Nitrate ni-
trogen concentration of VFS runoff
water. To create runoff within fallow
treatmenrs (FC and FM), water was
applied to the upslope source area ar a
race of 25 L min". Ar this rate of appli-
cation, runoff reached the end of the surip
in 10 min. In contrast, the rate of water
applied to the source area of cthe VFS
treatments (TFC and TEM) was 166 L
min”'. Runoff reached the end of the strip
in 120 min. Under these conditions, the
toral water applied to obtain 60 min
runoff was equivalent to 1.77 m* and 30
m? for each fallow and VES treatment,
respectively. Because of this disparity in
the water applicarion rate, the resulcs
were analyzed independently for the
runoff from rhe VFS treatments and fal-
low treatments. Comparisons were then
made between the two cover conditions

to estimate the impact thar VES had in
mitigating NO;-N pollution from fal-
Jowed land and manure stockpiles. The
NO,-N concentration differed signifi-
cantly among the VFS weatments (TFC,
TFM, FC, FM) and among the sampling
times after the initiation of runoff (0, 20,
40, 60 min) (Table 1). The interaction of
main treatment effects resulted in highly
significanc differences (2 = 0.05) in the
NO,-N concentrations in runoff water.
These differences persisted through all
runoff measurements made in July and
August 1997 and 1998.

The NO,-N concentrations of runoff
water from VFS and fallow trearments art
four samplings periods (0, 20, 40, and
60 min) are shown in Table 1. Clearly,
NO,-N concentrations in runoff was
affected by both duration and magnitude
of the runoff event. The first runoff
samples (0 min) in the FM treatment, for
each runoff event, had rhe highest
NO;-N concentrations. Correspondingly,
concentration of initial runoff was signifi-
cantly different from the concenrtration of
subsequent samplings. This pattern was
also measured in runoff evencs for
FC treatment in July and Augusc 1997.
Nitrate-nitrogen concenrration of runoff
from VES (TFC and TEM rreatments)
over time did not follow the pattern ob-
served in the fallow treatments. Nitrate-
nitrogen concentration tn runoff warter
from TFC and TFM tweatments did not
differ significantly among the different
sampling times for any runoff event.

Vegetative filter strip runoff. The
effect of VFS and fallow treatments on
mean NO;-N concentrations of runoff
water is shown in Figure 1 for 1997 and
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Figure 1. Mean NO,-N concentration in runoff water versus concentration
obtained at initial runoff (time = 0 min), 1997. Means were obtained by averag-
ing nitrate nitrogen concentrations of samples collected at 0, 20, 40, and 60
min after initiation of runoff. Means followed by the same letter in each month

are not significantly different at P = 0.05.
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Figure 2. Mean NO,-N concentration in runoff water versus concentration
obtained at initial runoff (time = 0 min), 1998. Means were obtained by
averaging nitrate nitrogen concentrations of samples collected at 0, 20, 40,
and 60 min after initiation of runoff. Means followed by the same letter in each
month are not significantly different at P = 0.05.

Figure 2 for 1998. Values for NO,-N
concentrations are averages of the
concentrations of samples collected at 0,
20, 40, and 60 minutes after initiation of
runoff. The July 1997 mean NO,-N con-
centration of 0.12 mg L' for the TFM
and 0.16 mg L for the TFC and < 0.1
mg L' for both treatments in August
were not significantly different. Neither
treatment (TFM or TFC) in 1998 had
significant differences in NO;-N concen-
tration in the runoff water. All measured
NO;-N concentrations were below the
detection threshold (under 0.1 mg L™).
Several mechanisms have been pro-
posed as being responsible for trapping
sediment and nutrients in runoff through
vegetated filter strips (Dillaha et al,
1988). Enhanced infiltration is a signifi-
cant mechanism that improves perfor-

188

mance of VFS in reducing nutrients in
runoff (Dickey and Vanderholm 1981;
Schwer and Clausen 1989; and Yang et
al. 1980). Filter strips enhance infiltration
and sediment deposition by reducing the
velocity of runoff (Yang et al. 1980).
Thus, pollutants dissolved in runoff water
enter the soil as infileration takes place.
Infiltration may be the mechanism that
reduced NO,-N concentration in TFM
runoff. Thus, nitrates from the manure
stockpile that were carried by the runoff
were mainly trapped in the soil profile as
infileration of the runoff occurred. The
30 m long VES was able to reduce veloci-
ty of runoff for at least a 120 min period
before runoff exited the VES, prolonging
the time for infiltration. In addition, con-
centration of NO-N in irrigation water
used to create runoff was less than the

JOURNAL OF SOI1I. AND WATER CONSERVATION

tion water diluted the concentration of
NO;-N in runoff water to very low levels.

Fallow runoff. The NO,;-N concen-
trations in runoff from FM and FC
treatments for 1997 were 1.97, 2.78 and
2.07, 1.18 mg L' for July and Augus,
respectively. Runoff water from the FM
treatment in 1998 had the highest con-
centration of NO,-N. The concentra-
tions were 5.52 and 6.27 mg L™ for July
and August, respectively. These values
were significantly different from FC.
Concentrations of NO;-N in runoff
from FC treatment in 1998 were 0.4!
and 0.26 mg L' for July and August,
respectively.

Although sediment concentration in
runoff water was not measured, it was
apparent from cursory observation that
runoff from the fallow treatments (FC
and FM) carried considerable sediment.
Successive runoff evenrs most likely erod-
ed away some of the surface layer of soil.
This uppermost soil layer is probably the
zone where the higher concentrations of
mineralized nitrogen are found in the soil
profile. Comparing the runoff evenr
after July 1997 (August 1997, and July
and August 1998), the NO,-N concen-
tration in the runoff water for the FC
treatment decreased in each subsequent
runoff event. This pattern was not
observed for the FM treatment, which
had a constant supply of nitrates from the
manure stockpile. Therefore, it may be
postulated that NO,-N measured in the
runoff water from the FM treatment may
be attributable to the manure application
and can be assumed as the total potential
NO,-N flushed from the manure stock-
pile when runoff occurred.

Total and fecal coliforms from VFS
runoff water. Runoff samples collected
in 1997 were analyzed for rotal coliforms
(C+) and runoff samples collected in
1998 were analyzed for fecal coliforms
(Cg). Toral coliform counts differed
significantly among treatments (TFC,
TFM, FC, and FM) and time of sam-
pling (0, 20, 40, and GO min) (£ = 0.05)
in 1997. Only in August 1998 did trear
ment have a significant effect (£ = 0.09)
on fecal coliform counts.

The mean coliform bacteria counts in
runoff warer from the VFS and fallow
treatments at four sampling times after
the initiation of runoff (0, 20, 40, and 60
min) are shown in Table 2. Toral bacteria
counts in runoff water from TFM trea-
ment were significantly different among
sampling times in 1997; the highest
counts of Cp occurred at time 0 min.
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Bacteria counts did noc differ significant-
Iy (P = 0.05) from time 20 through 60
min for either July or August events.
Toral coliforms counts from the FM
weatment in August 1997 and Cp counts
in July and August of 1998 differed
among sampling times. The highest
counts occurred ac time O min, followed
by no significant difference from time 20
min through 60 min. Significant counts
were also measured in runoff from treat-
ments that did not received manure (i.e.,
fCand TFC). These counts were compa-
rble to the values obrained from the FM
and TFM treatments. Populations of Cg
in the order of 6 x 10® colony forming
units (CFU) per 100 ml"' were measured
in the water used to force runoff. Most
likely, the source of bacterial contamina-
ton in the control treacments was the
imgation water. It is possible thar cross
contamination of coliforms between plots
due to rainfall did occur. Moreover, C+
includes species that are commonly found
in unpolluted soils and vegeration
(Gleeson and Gray 1997); therefore, their
indigenous presence may increase the
number of coliforms chat were actributed
wo runoff originating from the manure
stockpiles. In addirion, wildlife can
contribute significantly to coliforms in
unoff from land not receiving applica-
rions of cattle manure (Faust 1982; Patni
etal. 1985).

Figures 3 and 4 present the average C;
and C;. in runoff warer for four times of
sampling for each treatment. Concentra-
tons of C,. in runoff from TFM in 1997
were 7.2 x 10% and 2.3 x 10° CFU per
100ml”, for July and August sampling,
respectively. In 1998, the counts were 2.7
x 10% and 8.3 x 10¢ CFU per 100ml,
respectively. The counts in runoff warer
from TFC treatment were not signifi-
cantly different from the counts in runoff
water from TFM treatment either year.

The bacterial counts in runoff warter
from the FM treatment were not signifi-
cantly differenc from the bacterial counts
in runoff water from FC treatment in
July of 1997 or July 1998. They did
differ significandly in August 1997 and
August 1998. Counts of coliforms in the
runoff water from FM treatment were 20
x 10’ and 5 x 10° CFU per 100mi"! of C.
in July and August 1997, respectively;
and 4.3 x 10% and 6.3 x 10° CFU per
100ml! of C; in July and August 1998,
respectively. The bacterial counts were
16 x 10° and 21.5 x 10> CFU per
100ml! of C; for the FC treatments in
July and August 1997, respectively; and
2.7 x 10% and 23 x 10° CFU per 100m!™
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Table 2. Total coliform and fecal coliform counts in runoff water of VFS and fallow strip treatments.

Mean total coliforms (CFU 100 mI™)’

July, 1997 August, 1997
-------------------- Treatments -----~--~--oooooooe mosemmsmmmeoeeeooas Treatments s-os-mseoseosoomoes
Time Faliow Fallow Tall Tall Fallow Fallow Tall Fescue  Tall Fescue
{min) Controi Manure Fescue Fescue Controt Manure Control Manure
Control Manure
o} 20,000a 20,000a 17,000a 14,550a 707,500a 10,500,000a 1,775,000a  6,562,500a
20 20,000a 20,000a 10,200a 6150b 30,000a 4,625,000b 490,000a 1,587,500b
40 16,800ab  20,000a 2755b 3435b 47,500a 2,500,000b 405,000a §55,000b
60 10,075b 20,000a 1550b 4690b 75,000a 2,125,000b 602,500a 255,000b
Mean fecal coliforms (CFU 100 mi")
July, 1998 August, 1998
-------------------- Treatments Treatments ~------------v--~--
Time Fallow Fallow Tall Tall Fallow Fallow Tall Fescue  Tall Fescue
{min) Control Manure Fescue Fescue Control Manure Control Manure
Control Manure
0 3350a 9750a 2150a 5375a 346,000a 1,387,500a 74,500a 88,000a
20 2775a 3625ab 1950a 1025a 48,500a 517.500b 337,250a 188,250a
40 800a 2400b 3075a 1500a 261,500a 422,500b 19,750a 19,500a
60 2350a 1575b 2425a 3125a 265,500a 197,500b 37,750a 36,000a

Means with the same letter in the same column in each year and in each month are not significantly different at
P =0.05.
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Figure 3. Mean total coliforms present in runoff water, 1997. Means were
obtained by averaging bacteria counts of samples collected at 0, 20, 40, and 60
min after initiation of runoff. Means within a single sampling period followed
by the same letter are not significantly different at P = 0.05.
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Figure 4. Mean fecal coliforms present in runoff water, 1998. Means were
obtained by averaging bacteria counts of samples collected at 0, 20, 40, and 60
min after initiation of runoff. Means within a single sampling period followed
by the same letter are not significantly different at P = 0.05.
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tively. Between the July and the August
sampling each year, bacteria population
counts increased by a factor of as much as
a hundred fold. Presumably, the increase
in bacteria counts through the summer in
runoff warter reflects enhancement of the
growth rate of bacteria populations in
manure stockpiles as summer tempera-
tures increased.

Nitrate-nitrogen in VFS soil profile.
Nitrate-nitrogen load varied significantly
among VES, treatment, and position
(P = 0.05) for both years of sampling.
Mean separations and distribution of
NO;-N load along the VFS trearments
are presented in Table 3. As may be
expected, the greatest soil NO,-N loads
were measured directly beneath the
manure stockpiles.

There appeared to be no significant
subsurface movement of NO,-N along
the downslope positions of the TFM and
FM treatmencs beyond the direct influ-
ence of the manure stockpile (position C
and Om). Similarly, there were no signifi-
cant increases in NO;-N due to loading
from the NO,-N carried in runoff water.
The greatest NO,-N load in the soil pro-
file for the TFM treatment was measured
at position C and Om. There were no sig-
nificant differences in NO;-N load
among position | m and any downslope
positions to 26 m in either year. The
greatest NO;-N load for FM treatment
occurred at position C. There were no
significant differences among position
0 m and any downslope positions to
26 m in either year. No significant differ-
ences were found between the TFC and
FC treatments in 1997. However, in
1998 the differences between NO;-N
loads below TFC and FC were signifi-
cant, indicating greater NO,-N accumu-
lation in the FC treatment soil profile
than in the TFC treatment soil profile.
This accumulation of NO4-N in soil pro-
file from the FC treatment was assumed
to be due to nitrogen mineralized from
soil organic matter and not subjected to
leaching or plant uptake. The lack of
NO;-N accumulation in soil profile for
tall fescue treatments from 1997 to 1998
was assumed to be due to the presence of
the growing grass cover that continually
took up the mineralized nitrogen and
any nitrogen transported in runoff water.

Summary and Conclusion

A vegerative filter strip (VES) is poten-
tially a valuable tool t capture the NO;-
N losses from manure confinement areas.
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Sampling corresponds to April 1997 and 1998.

Mean NO4-N (mg) in 2 m soail profile, 1997 sampling’

—————————— Tall fescue ---------- ------—---- Fallow ---=---——-
Position' Manure Control Manure Control
Center 123.78a 4.10c 102.00a 16.03c
Om 53.93b 2.55¢ 15.85¢ 19.40¢
1im 6.33c 3.55¢ 19.40c 21.98c
2m 5.15¢ 5.50c 16.70c 21.00c
4m 4.08c 5.28¢ 12.73c 18.60c
8m 4.43c 4.88¢ 13.65¢c 13.75¢
26 m 3.98¢ 4.40c 9.85¢ 16.38¢
Mean NO;-N (mg) in 2 m soil profile, 1998 sampling’
—————————— Tall fescue ---------- ---------- Fallow ----------
Position Manure Control Manure Control
Center 135.59a 5.28fg 153.17a 23.14cdefg
Om 52.50b 4.71g 41.69bc 29.08cd
im 8.21defg 4.32g 30.47¢ 32.03bc
2m 5.62fg 3.19g 33.39bc 31.61bc
4'm 5.24fg 3.82g 28.03cd 27.33cde
8m 5.27fg 2.88g 28.47cd 26.10cdef
26m 6.53efg 4.23g 38.31bc 35.080¢

" Means with the same letter within and across columns in each year are not significantly different

at P = 0.05.

' Center = under manure stockpile, 0 m = edge of manure stockpile.

Based on a comparison of the data from
the TEM and FM treatments, the VFS
reduced NO,-N losses in runoff by 94%
and 97% for July and August, respective-
ly, in 1997; the reduction was 99% for
both the July and August events in 1998.

Concentration of NO,-N in runoff
was affected by duration of the runoff
event. The greatest concentration was de-
tected in the first runoff leaving the VFS
and fallow strips. In this study, the 30 m
VES was able to reduce Jevels of NO,-N
in runoff below the threshold of our de-
tection. Based on the length of time it
took runoff to reach the end of the plots,
the length of the VFS used in this study
facilitated infiltration of the advancing
runoff water. Slower water movement
allowed infiltration of the nitrates dis-
solved in the runoff-advancing front. No
detectable NO,-N in water applied to
force runoff, combined with a long flow
through time of water, may have also
facilitated dilution of the NO,-N in
runoff.

In che present study, bacrerial contami-
nation in runoff water was not effectively
reduced by the VFS. The VES were not
as efficient for reducing bacterial contam-
ination contained in runoff from manure
stockpiles as they were for reducing ni-
trates. Only two of the four runoff events
monitored had significant reductions in
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coliform counts. Assuming the coliform
counts measured in runoff from the FM
treacmentc represented the maximum col-
iform counts in runoff water, the VFS re-
duced bacterial concentration approxi-
mately 64 to 87% in the runoff of July
1997 and August 1998, respectively. [n
contrast, VFS treatment did not signifi-
cantly affect coliform counts from FM
treatment in August 1997 or July 1998,
The reductions in coliform counts are
comparable with values obtained by Yang
et al. (1980), which were in the order of
70 percent reductions for CF and CT
using a 36 m VFS. Although reductions
in coliform counts were relatively accept-
able, final concentrations were still
greater than the standards of 200 couurs
per 100 mi (USEPA 1986) established for
baching waters.

Typically, presence of bacterial organ-
isms on the soil surface is ubiquitous. The
quantity of bacteria on land associuted
with livestock, cither free ranging or
confined, is a function of the type and
number of livestock, as well as whether or
not the livestock waste is stored prior 0
spreading (Walker et al. 1990). In
addition, fecal coliforms can survive in
the environment for several wecks or
longer. Studies show that reductions of
coliform bacteria up to 70% in runoff
from feedlots can be attained with a 36 m
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VES (Young et al. 1980). However,
Dickey et al (1981) did not find signifi-
cant reductions in coliform counts when
tnoff from four different types of feed-
lot passed through a VES.

Results from the present study suggest
that high volumes of runoff water may
dilute nitrates from manure to low con-
centrations buc may actually increase the
number of coliforms that escape from
manure stockpiles, increasing cheir levels
in the runoff. Since one of the purposes
of the present scudy was to force runoff
through the VES strips and obrain suffi-
cient information to determine design
critetia for worst case scenarios, it was
necessary to apply excessive amounts of
water, which is noc likely to be represen-
rative of a real rainstorm situations.
Under natural rainfall and runoff condi-
tions, the number of coliforms in runoff
could be lower or non existent, depend-
ing on magnitude and incensity of the
rainstorm event and the amount of
runoft able to leave the VFS.

There appeared to be no significant
redistribution of NO,-N along the
downslope positions beyond rhe direct
influence of the manure stockpile. Very
clevated loads of NO,-N were detected
under the manure stockpiles. This
NO,-N, which accumulated in the soil,
may be a potential source of contamina-
ton to groundwater if the same area is
used continuously to accumulate animal
WASCCS.
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Movement of Nitrogen and Phosphorus Downslope
And Beneath a Manure and Organic Waste
Composting Site

R.B. Confesor', J.ML Hamlelt:, R.D. Shannon®, and R.E. Graves®
1. Department of Agricultural and Resource Ecomomics, Oregon State University, Corvallis, Oregon

2. Department of Agriculiural and Biological Engineering, Agricultural Engineering Building,
The Pennsylvania State University, University Park, Pennsyloanins

Introduction

In many localized farm areas in the United States,
there is an accumulation of nutrients in the soil as a re-

crall af Aviam cmmliaabian Al e cmoen flhad cseande e

4

sources of pollutants. The effects of large-scale and com-
mercial composting sites and Processes on su rface and
ground water quality, as well as the best management
practices used to mitigate these effects, have not been

FaTlar myeslasind ced ada mak alasales b T Do e o

Spring 2007 119



R2012-023

S James  Electronic Filing -

Neinaber and Ferguson (1992) measured the ni-
trate and chloride concentration of soil below a com-
posting pad for beef cattle manure and below an adja-
cent cornfield. Prior to composting, the composting
pad was part of the irrigated cornfield in which ma-
nure had been spread for several years. Soil samples
were not taken before the composting operation and
data were collected post facto. Their results indicated
that there were elevated amounts of \ﬂ -N (20 ppm)
and chloride {35 ppm) below a paortion of a beef cattle
feedlot converted to a compost pad as compared to the
NO -N (< 5 ppm) and chloride (< 10 ppm) concentra-
tions below an adjacent cornfield {(3-m and 2.4-m
depths, respectively), suggesting a potential for signif-
icant leaching beneath the compost pad. However, in
comparing 3-yr old and 7-yr old pads, their results
were inconclusive about the length of time a compost
site could be used without creating nitrate and salini-
ty problems.

Ballestero and Douglas (1996) also monitored the
leachate beneath (0.60-, 0.91-, and 1.52-m depths) an
open-windrow composting site (pad was well-
drained Hinckley gravelly loam) for farm wastes {ma-
nure and barn bedding) and yard wastes (grass clip-
pings and leaves) using suction lysimeters. They
measured as much as 750 mg/L of NO_-N at 0.60 m
below the compost windrow, Results from these stud-
ies indicate that nitrogen loss (i.e., NO_ —\ concentra-
tion in the leachate) is a function of the h,pq, of organ-
ic carbon and the nitrogen content of the compost
mixture, along with bulk density and moisture con-
tent of the waste. Garrison ¢f al., (2001) observed that
high amounts of nitrogen losses at a composting site
without impermeable linings were leached into the
soil as indicated by high nitrogen soil accumulation
beneath the pad.

The study reported herein was conducted to as-
sess the amount of nitrogen and phosphorus that had
moved beneath and downslope to an organic waste
and manure composting site that had been operated
for nearly 11 years. The specific objectives were to:1)
assess the effectiveness of a compacted gravel com-
post pad in preventing the movement of nitrogen and
phosphorus into and through the soil profile beneath
the compost pad, and 2) evaluate the accumulation of
nitrogen and phosphorus transported by surface
runoff from the compost pad to a downslope filter
strip. The results of this study would help identify the
extent of N and P movement from a manure/com-
posting site operated on a compacted gravel pad in the
humid northeast United States. In turn, this knowli-
edge could be helpful in the design of efficient and ef-
fective control strategies for on-farm or commercial
composting operations.,
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FIGURE 1. The vegetative filter strip and pasture areas downslope
of the compost pad. {View looking upslope toward the compost
pracd site.)
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sects aﬁlindupund:‘nt variables using
the SAS (Version 8) software. Tukey's
test for multiple comparison of means
was performed to determine significant
differences between means at « = 0.05.

Laboratory Column Leaching of Composts

To determine the potential of the
composts as source of nitrogen and
phosphorus, compost samples from
windrows were taken in Summer 2001
for laboratory leaching test in a setup
based on the modified procedure de-
scribed by Sharpley and Mover (2000)
and Li et al. (1997). Compost samples
were placed in a 15.25-cm nominal di-
ameter and 30.50-cm long PVC pipe

. R R
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and 5-year return period in central PA (Sharpley and
Moyer 2000). The windrows were made up of differ-
ent ratios and mixes of compost feedstocks (food
waste, manure, leaves, comn stalks, switch grass, etc.).
The compost samples were not analyzed for chemical
characterization immediately before the leaching test
but previous analysis 2-3 weeks prior to leaching was
used to characterize the samples.

Results and Discussion
Compost Leachate NO -N and P'I’J*—P Concentration

The mature compost was characterized by a low
C:N ratio {(=13) as compared with the high C:N ratio
(=21) of the 2-week old compost (Table 1). Previous
studies (i.e., Ballestero and Douglas 1996) indicated that
leachate nutrient concentration is related to compost
nutrient concentration. However, it was difficult to cor-
relate the levels of nutrient in the leachate to the com-
post nutrient concentration since the composts were an-
alyzed several weeks prior to leaching and no data was
available for the 6-week and 14-week old composts, A
forthcoming report from a related study will discuss the
relationship of leachate nutrient levels to nutrient con-
centration of compost of different mixes and ages.

Results from the column leaching tests showed
that NO_-N and PO -P readily leach from compost
and the concentrations in leachate vary for composts
of different ages (Figure 3). The leachate NO_-N can-
centration from the fresh (2-week old) compost was
2.17 mg/L and increased to 1300 mg/L from the ma-
ture compost, On the other hand, the PO -P concen-
tration (135.2 mg /L) of leachate was highest from the
fresh compost compared with the PO -P concentra-
tion of leachate from older composts (17.6 to 39.4
mg/L). These results indicate that during the com-
posting process mature compost poses a greater po-
tential as a source of NO _-N leaching than does the
freshly mixed compost. In contrast, the composting
process and operation poses a greater potential as a
source of PO -I" during the early stages of composting
than with older composts. Furthermore, leachate is

Electronic Filing - Received, Clerklg Office, 10/16/2012
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FIGURE 3. Concentrations of PO _-P and NO_-N in leachate from
composts of different mix and ages. Vertical bars indicate standard
error of the means for 3 samples.

usually produced when water percolates through the
compost material and it is not uncommon that more
leachate is produced during high intensity rainfall.
These findings therefore should be considered in the
control strategies for composting operations.

Soil Nitrate and Total Nitrogen in the
Surrounding the Compost Pad

In the Control transect, the average soil ND1—N
concentration at the soil surface was significantly
greater (p = 0.02) than soil NU{N concentration at all
the other depths across sampling locations, whereas
there were no differences (p = 0.99) in soil NO_-N con-
centrations among the three lower depths tllﬁ to 30.5
cm, 30.6 to 61.0 cm, and 61.1 to 91.4 cm) (Figure 4).
These results suggest that there was little accumula-
tion of NO_-N in the soil profile in the area surround-
ing the compost pad. The relatively high concentra-
tion of available NO_-N at the soil surface compared
with the amount of NO <N in the lower soil depths
was most likely the result of organic nitrogen mineral-
ization at the soil surface. The percent total nitrogen
(Tot M) at the soil surface of the areas surrounding the
compost pad was significantly higher (p < 0.01) than
the Tot N in the lower depths (Figure 5). The total soil
nitrogen is composed mostly of organic nitrogen since

TABLE 1. .
Characterization of composts used in the leaching test.””
Muisture Tkl P K Tatal Soluble
Compost Crmnlent N MH Organic N {r,o.) I.k.,ﬂb Toral N OrgC C:N Sals
Age ™) g/ kgl (g ki) g ki) (g kgl (g kg pH [} ) Hatio  (mmhow/em)
2owweks 521 13 23K 1.9 14.1 44 g2 .M 74 As 4.0
Wlatuere 516 173 [ANIE} 73 Th 11 87 1.73 ke ) 134 25

“The mature commpaost was analyeed 3 weeks prior to the leaching test and the 2-week old compost was analvzed 2 weeks prior o the leaching test Mo data

wiais available fur thee foweek and 14-week ofd composts
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pad to the filter strip area in the Old Pad and Exten-
sion transects. Rather, it appears that most leachate ni-
trate from the compost likely infiltrated through the
gravel pad and entered the soil beneath the pad.

Soil Nitrate and Total Nitrogen Beneath the Compost Pad

Soil ND,L—N concentrations under the Old Pad
were greater than the soil NO -N concentrations at the
same depths under the Control (Figure 6). The aver-
age soil NO_-N concentration at D, (38 ppm in the 30.6
to 61.0 cm layer) and D (44 ppm in the 61.1 to 91.4 em
layer) of the Old Pad transect were significantly
greater (D_: p=0.019 and D : p = 0.004) than the aver-
age soil NJU‘-N contents (about 2 ppm) in the same
depth layers of the Control transect. These results
were obtained despite the lower total nitrogen per-
centage (and consequently organic N) of the soils at
lower depths (Figure 5); and the effect of organic ni-
trogen mineralization can be neglected.

This result was similar with the findings of Nein-
aber and Ferguson (1992) where they measured ele-
vated amounts of soil NU,I*N (20 ppm) three meters
below a compost pad for beel cattle manure as com-
pared to less than 5 ppm NO_-N for a control area.
These results indicate that there was downward
movement and accumulation of NO_-N beneath the
manure/composting pad area. Previous studies by
Richard and Chadsey (1990), Neinaber and Ferguson
(1992), and Douglas and Ballestero (1995) also indicat-
ed the downward movement of NO_-N below open
windrow composting sites without gravel pads.

The s0il NO_-N concentrations within the soil pro-
file in the Extension transect (7.0 to 14.5 ppm) were
greater than the soil NO_-N concentration for the same
depths in the Control transects (2.0 to 10.9 ppm) (Fig-
ure 6), but the difference was not statistically signifi-
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46. Store Livestock Waste Properly

It's not a pleasant statistic: A 100-cow dairy
herd can produce as much waste as 2,400
people. But that's not the only unpleasant
fact: In certain types of soil, this waste can
seep through the ground and reach
groundwater, contaminating it with nitrate
and bacteria.

If you store animal waste on the feedlot,
locate the lot far away and downbhill from
any wells, sinkholes, or surface water. Make
provisions to collect runoff water from the
feedlot for proper disposal and remove new
waste deposits every few days.

Just as with a feedlot, waste storage
structures should not be located near
surface water or wells. Also, take special
precautions when storing waste in earthen
structures to prevent wastes from seeping
through the bottom of the basin to
groundwater.

When the bottom of the structure is
something other than clay—sandy soil,
gravelly soil, or fractured rock, for instance
—you must seal it. Sealing can be done with
compacted clay, plastic lining, or any other
material that keeps water from seeping
through the ground

For lagoons, lllinois requires that soil borings
be made to determine the composition of
the soil and evaluate the risk of seepage.
The state also requires that the lagoon
design be approved by a licensed
professional engineer.

If your operation is smaller than 300 animal
units, another option in lllinois is to use a


http://www.publicationsplus.uiuc.edu/
http://www.thisland.illinois.edu/index.html
http://www.thisland.illinois.edu/50ways/50ways.html
http://www.thisland.illinois.edu/57ways/57ways.html
http://www.thisland.illinois.edu/60ways/60ways.html
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vegetative filter to handle runoff water from
livestock operations. However, the
vegetative filter must be preceded by a
settling basin.

To prevent leaching to groundwater with
solid-manure storage, stack manure solids
on a concrete pad. In addition, cover the
storage area with a roof to prevent rain and
snow from causing the manure to run off.

NEXT

University of Illinois
Extension

College of Agricultural,
Consumer and
Environmental Sciences
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Introduction

Storage of livestock wastes involves accumulating manure and wastewater in an environmentally sound
manner until they can be applied to land or otherwise utilized. Manure storage facilities allow farmers to
spread manure when conditions are right for nutrient use by crops. Storing manure in a concentrated
area, however, increases risk to the environment and to human and animal health. Fecal bacteria in
livestock waste can contaminate groundwater, causing such infectious diseases as dysentery, typhoid and
hepatitis.

Livestock wastes if not properly managed can become a source of nitrate and disease-causing organisms
to both surface water and groundwater. Nitrate-nitrogen levels above 10 milligrams per liter (mg/I;
equivalent to parts per million for water measure) can pose health problems for infants under 6 months
of age, including the condition known as blue baby syndrome (methemoglobinemia). Young livestock are
alsosusceptible to health problems from high nitrate-nitrogen levels. Levels of 20-40 mg/I in the water
supply may prove harmful, especially in combination with high levels (1,000 ppm) of nitrate-nitrogen
from feed sources.

Dry manure can be stored in solid form in stockpiles, and liquid manure can be stored in tanks or
earthen basins, or stored and treated in anaerobic lagoons. Manure storage facilities, if not designed or
managed properly, can be potential sources of nitrate leaching to groundwater. For example, facilities for
liquid manure storage sometimes leak or burst. Seasonal filling and emptying of earthen manure storage
pits can cause damage to the organic and physical seal on the bottom and sides of the pit. Short-term
solid manure storage and abandoned storage areas can also be sources of groundwater contamination by
nitrates.

Regulations of the Virginia Department of Environmental Quality/Water Division (DEQ) apply to storage
locations and to minimum standards for seepage control from storage/treatment facilities.

The environmental safety of storing large amounts of manure in one place for an extended period
depends on the following:

* location of the storage site with respect to physical and chemical characteristics of the soil.
* subsurface geologic materials.
¢ design and construction of the storage site or facility including control of seepage.
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rate and time compatible with nutrient uptake by crops.

If improper animal waste storage causes water contamination, the DEQ can impose a fine and require
corrective measures.

Return to Table of Contents.

I. Long-Term Storage

Livestock wastes can be stored long-term (for 180 days or more) either in solid, semi-solid or liquid
form.

« Solid storage facilities use walls and slabs for stacking of heavily-bedded manure.

+ Semi-solid storage facilities use pumps or scrapers to move manure into containment areas and
may separate solids from liquids.

¢ Liquid storage facilities hold manure in tanks, pits or bermed areas.

Liquid and semi-solid storage systems are self-contained. Groundwater contamination can occur if the
facility is not structurally sound, allowing waste materials to seep through the soil. A threat to surface
water exists if pits are not emptied frequently enough to prevent wastes from flowing over the top of
the structure. Liquid storage systems require the use of pipes and/or pumps for moving wastes from the
barn to the storage structure. These must be carefully installed and maintained to ensure that they do
not leak. Each time a pit is emptied, carefully check steel and concrete structures for cracks or the loss
of watertight seals. If any breaks are apparent, repair them immediately. Likewise, check the bottom
and sides of earthen waste storage pits and lagoons to be certain the liner materials have not been
eroded away by agitation and pumping. Fine textured soil materials become "self-sealed"” to a limited
degree through clogging of soil pores. However, this seal can be destroyed through mechanical cleaning
processes.

After a period of years, weathering, wave action, or wetting and drying cycles may cause the side walls
of earthen pits to crack and erode, allowing wastes to seep into the underlying soil or subsurface
geologic material. Groundwater contamination will result if the subsurface materials do not prevent
leaching of contaminants.

While seepage from earthen waste storage facilities is not always easy to recognize, there are some tell-
tale signs:

1. A properly designed structure has the capacity to handle wastes from a specific number of
animals for a known number of days. For example, if a pit or pond is designed for 180 days of
storage and has received designated waste amounts, but has not needed pumping for a year or
more, the structure is probably leaking.

2. Evaporation from a liquid manure storage pit is minimal if a crust is formed. If additional liquids
need to be added before the pit can be agitated and pumped, the pit may be leaking.

Some facilities for storage of semi-solid manure are designed to allow seepage from the waste stack. In
these instances, the structure design must include collection and treatment of the wastes that seep out.
These systems should not be considered on sites with coarse-textured soils, fractured bedrock, karst
formations, or shallow water tables. The best way to handle seepage is to channel it into a watertight
holding pond or storage tank.

If construction of a holding pond or concrete/steel tank is not feasible, another option is to build a
covered semi-solid manure storage structure to protect the manure stack from precipitation. Roofed
storage systems require adequate bedding to absorb and retain the liquid portion of the waste.

Return to Table of Contents.

Il. Short-Term Storage

Short-term storage (usually 60-90 days and in some cases up to 180 days) is an important option
available to farmers. It allows the farmer to hold livestock wastes during periods of bad weather when
daily spreading may not be feasible, when land to be planted in crops is not available for applying
manure, or when there is a shortage of crop acres to accommodate daily hauling and spreading of
manure without the threat of runoff.

Short-term storage, which is restricted primarily to solid or semi-solid manure, has the disadvantage of
requiring that the manure be handled often. Designs are available for short-term storage structures that
facilitate handling and provide effective protection for surface water and groundwater.

Short-term storage systems may be applicable for those operations, such as small dairies, which often
have to stack manure in fields, particularly during periods of bad weather or between cropping cycles.
Field stacking is not a recommended practice. No matter how it is done, it may pose a contamination
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sheets or consider constructing a short-term runoff detention pond at the storage site.

Likewise, many farmers and livestock feeders will scrape manure into piles in the open lots as temporary
storage during bad weather or busy work periods. Mounds are constructed from dry manure materials
that are shaped to accommodate cattle comfort. Regulations governing milk production require frequent
manure collection and removal and do not allow milking cows to come in contact with stacked manure.

Many farmers have open housing for young livestock, such as pole sheds, where wastes are allowed to
accumulate for extended periods of time. Roofs on these structures keep rain and snow off the manure.
These structures are relatively effective for water quality protection if they are isolated from surface
water runoff, and if adequate bedding is provided to absorb liquids in the wastes. To minimize water
quality impacts, provide adequate bedding to reduce seepage, and clean these sheds as frequently as
possible.

Return to Table of Contents.

I11l. Waste Storage Location

The location of livestock waste storage in relation to water wells or springs is an important factor in
protecting the farm water supply. For temporary manure stacks and earthen storage facilities, the
minimum separation distance for wells in Virginia is 150 feet.

Minimum separation distances regulate new well installation or the distance from existing wells to new
waste storage facility construction. Existing wells are required by law only to meet separation
requirements in effect at the time of well construction. However, for your own benefit make every effort
to exceed "old regulations,” and strive to meet current regulations whenever possible.

Observing these separation distances when siting a new facility is a good way to help protect your
drinking water. Locating manure storage sites or facilities downslope from wells or springs is also
important for protection of your water supply. (For more information about separation distances, and
how the condition of your well or spring might affect the potential for contamination, see Fact/
Worksheet Sheet No. 2, Well and Spring Management.) Depth to seasonal high water table or fractured
bedrock, along with soil type at the waste storage location, is another important factor. These
characteristics are described in Fact/ Worksheet No. 1.

Return to Table of Contents.

1V. Lining Materials on Lagoons, Detention Ponds, or Storage Pits

The Virginia Department of Environmental Quality has responsibility for implementing water quality
regulations that govern confined, concentrated livestock operations. In order to protect groundwater from
seepage from manure storage facilities, lagoons and holding ponds, DEQ regulations require that all
waste retention facilities be constructed of compacted or in-situ soil materials at least 12 inches thick
and with a maximum permeability rating of 0.0014 inches per hour. Synthetic liner materials must be of
at least 20 mils thickness. If these standards for lagoons and manure holding facilities are met,
combined with the benefit of self-sealing caused by manure storage, groundwater can be adequately
protected.

Return to Table of Contents.

V. Land Application of Manure

Use of manure in combination with row crop production and improved pastures is designed to remove
accumulated nutrients through the cropping system. Animal waste is a valuable fertilizer and soil
conditioner. When managed properly, the nutrients in manure can be substituted for commercial
fertilizers while saving money and protecting groundwater and surface water.

Solid manure can be incorporated by tillage immediately following its application, and liquid manure
slurry can be injected into the soil. Manure application should be applied near the time that planting will
occur to maximize nitrogen uptake by crops and minimize the loss of nitrogen through runoff or leaching
through the soil profile. Liquid manure and lagoon effluent can also be applied to land areas by irrigation
over growing crops. Care must be taken, however, to prevent burning of some plants by the waste
materials and to avoid excessive runoff.

Stored manure, prior to land application, should be sampled and tested to determine how much nitrogen,
phosphorus and potassium it contains. When sampling manure, be sure to obtain as representative a
sample as possible. This usually involves taking a number of subsamples (e.g. 10 or more) and mixing
the subsamples into one or more combined samples to be analyzed. This information, along with a
knowledge of the amount of manure applied per acre, enables a farmer to determine whether or not
additional commercial fertilizer is needed to meet crop production goals. A farm nutrient management
plan will take all of these factors into consideration.
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application impractical or illegal. Virginia Department of Environmental Quality rules discourage
application of wastes when the ground is frozen or saturated.

Return to Table of Contents.

V1. Abandoned Pits

Abandoned waste storage pits, especially earthen ones, can pose significant water quality as well as
safety problems. Any abandoned structure should be completely emptied and the contents utilized. In
the case of earthen waste storage facilities, liner materials (to a depth of about two feet) should be
removed and spread over croplands. The remaining hole should be filled and leveled. Manure packs from
pole barns or sheds no longer in use should also be removed and the wastes applied to cropland. If
manure is stacked in fields, it should be appropriately spread as soon as conditions permit.

Return to Table of Contents.

Glossary

Concrete stave storage - A type of liquid-tight animal manure storage structure. Located on a concrete
foundation, it consists of concrete panels bound together with cable or bolts and sealed between panels.

Earthen basin or pit - Clay-lined manure or wastewater storage facility constructed according to
specific engineering standards. Not simply an excavation.

Engineering standards - Design and construction standards available at Natural Resources
Conservation Service (NRCS) or Virginia Cooperative Extension offices. These standards may come from
NRCS technical guides, state regulations, or land grant university engineering handbooks or publications.

Filter strip - A gently sloping grass plot used to filter and settle solids from runoff from the livestock
yards and some types of solid manure storage systems. Influent waste is distributed uniformly across
the high end of the strip and allowed to flow down the slope. Nutrients and suspended material
remaining in the runoff water are filtered through the grass, absorbed by the soil and ultimately taken
up by plants. Filter strips must be designed and sized to match the characteristics of the livestock yard
or storage system, and the expected quantity of runoff.

Glass-lined steel storage - A type of liquid-tight, above-ground animal manure storage structure.
Located on a concrete foundation, it consists of steel panels bolted together and coated inside and
outside with glass to provide corrosion protection.

Poured concrete storage - A type of liquid-tight animal manure storage structure. Located on a
concrete foundation, it consists of poured concrete reinforced with steel.

Return to Table of Contents.

Contacts and References

For additional information consult the VirginiaFarm*A*Syst Resource Directory. Contact your local
Virginia Cooperative Extension agent, Natural Resources Conservation Service office, or the Virginia
Department of Conservation and Recreation for information about local ordinances, state regulations,
cost-sharing funds, and nutrient management programs.

Acknowledgements.
Return to Table of Contents.
Worksheet 9 "Livestock Manure Storage and Treatment Facilities."

Return to Table of Contents.
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he inherent complexity of crop production systems

requires integrating many factors to ensure maxi-
mum crop yields with the least risk to the environment.
Assessing present- and reserved-nutrient status of the soil,
understanding its nutrient-release and nutrient-holding
capacity, and knowing the plant and environmental factors
that impact nutrient availability are necessary to guide
fertilization rates, sources, and method of application of
additional nutrients. The information here is intended to
provide fundamental principles to help the reader under-
stand what to do, and why, when making management
decisions related to phosphorus (P), potassium (K), sec-
ondary macronutrients (calcium [Ca], magnesium [Mg],
and sulfur [S]), micronutrients (boron [B], chlorine [CI],
copper [Cu], iron [Fe], manganese [Mn], molybdenum
[Mo], and zinc [Zn]), and pH.

Factors Impacting Plant-Nutrient
Availability

Nutrient availability can be impacted by soil chemical
and physical properties, including parent material and
naturally occurring minerals; amount of organic matter;
depth to bedrock, sand, or gravel; and permeability, water
holding capacity, and drainage. In addition, environmen-
tal conditions and crop characteristics have an important
impact on nutrient availability. It is not unusual for crops
in fields or portions of fields to show nutrient deficiencies
during periods of the growing season, even where an ad-
equate nutrient management plan is followed. The fact that
nutrients are applied does not necessarily mean they are

available. Plants obtain most of their nutrients and water
from the soil through their root system. Any factor that re-
stricts root growth and activity has the potential to restrict
nutrient availability. This is not because nutrients are not
plant-available in the soil, but because the ability of the
crop to take up those nutrients is restricted. Understanding
how these factors can cause nutrient deficiency in crops is
important to avoiding excessive concern about the need for
additional fertilization when a sound nutrient program is
already in place.

Soil compaction can limit or completely restrict root pene-
tration and effectively reduce the volume of soil, including
nutrients and water, which can be accessed by the plant.
To limit soil compaction, avoid entering fields that are too
wet, and minimize the weight per axle by decreasing load
weight and/or increasing tire surface area in contact with
the soil. Planting when soils are wet can create a com-
pacted wall next to the seed that will prevent the seedling
from developing an adequate root system. Tilling wet soils
will result in clods that become hard and dry out quickly
on the surface, preventing roots from accessing resources
inside the clod.

Soil water content is critical not only to supply the water
needs of the crop but also to dissolve nutrients and make
them available to the plant. Excess water in the soil, how-
ever, depletes oxygen (O,) and builds up carbon dioxide
(CO,) levels. While O, is needed by roots to grow and take
up nutrients, high CO, levels are toxic.

Temperature is important in regulating the speed of soil
chemical processes that make nutrients available. Under
cool soil temperatures, chemical reactions and root activ-

Managing Soil pH and Crop Nutrients

91



R2012-023
S James

ity decrease, rendering nutrients less available to the crop.
Portions of the plant nutrients are taken up as roots extract
soil water to replenish water lost through the leaves. Cool
air temperatures can lower evapotranspiration and reduce
the convective flow of water and nutrients from the soil to
the root.

Light intensity is low on cloudy days. Low light intensity
reduces photosynthetic rates and nutrient uptake by the
crop. Since low light intensity sometimes occurs when
soils are waterlogged or temperatures are cool, cloud cover
can exacerbate the capacity of the crop to take nutrients.

Diseases and pests can have an important impact on
crop-nutrient uptake by competing for nutrients, affecting
physiological capacity (such as reduction in photosynthesis
rates), and diminishing root parameters through root prun-
ing or tissue death.

Estimating Nutrient Availability

Soil Analysis

Soil tests are not perfect, so a soil test value should be
considered not a single value, but rather a value within a
range. There are multiple reasons why soil tests are not
perfect: a soil test represents a measurement at one point
in time, while a crop takes nutrients through an extended
period, and typically under very different soil-water and
temperature conditions than at the time of sampling; the
information generated typically comes from a sample from
the plow layer, but the crop roots extract nutrients below
that layer; laboratory precision is typically within 5% to
10% of the true value. Despite these imperfections, soil
testing is the most important guide to profitable applica-
tion of phosphorus, potassium, and lime because it pro-
vides a framework for determining the fertility status of
a field. In contrast, plant tissue analysis is typically more
reliable than soil testing for secondary macronutrients and
micronutrients. Since crop yield response to application
of these nutrients has been very limited in Illinois, there
is not a large enough database to correlate and calibrate
soil-test procedures. Ratings in Table 8.1 can provide a
perspective on the reliability, usefulness, and cost effec-
tiveness of soil tests as a basis for planning a soil fertility
and liming program for Illinois field crops.

Traditionally, soil testing has been used to decide how

much lime and fertilizer to apply to a field. With increased
emphasis on precision agriculture, economics, and the envi-
ronment, soil tests are also a logical tool to determine areas
where adequate or excessive fertilization has taken place. In
addition, they are used to monitor the impact of past fertility
practices on changes in a field’s nutrient status. Of course a
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Table 8.1. Ratings of soil soil test report can only
tests. be as accurate as the

Test Rating? sample sent for analy-

Water pH 100 sis. In fact, the spatial
Salt pH 30 variability of avail-
Buffer pH 20 able nutrl_ents in a_fleld
makes soil sampling
Exchangeable H 10 the most common and
Phosphorus 85 greatest source of error
Potassium 60 in a soil test. To collect
Boron: alfalfa 60 samples that provide a
Boron: corn and 10 true measurement of
soybeans the fertility of an area,
Iron: pH > 7.5 30 one must determine the
lron: pH <75 10 sampling distribution;

- collect samples to the
Organic matter I proper depth; collect
Calcium 40 samples from precisely
Magnesium 40 the same areas of the
Cation-exchange 60 field that were sampled
capacity in the past; and collect
Sulfur 40 samples at the proper
Zinc 45 time.

Manganese: pH > 7.5 40 Field soil. A soil probe

Manganese: pH < 7.5 10 is the best implement
Copper: organic soils 20 f:r taking soil san(]ples.
Copper: mineral soils 5 N auger or a spade

can also be used as

30n a scale of 0 to 100, 100 indi-
cates a very reliable, useful, and
cost-effective test, and 0 indicates
a test of little value.

long as care is taken to
collect an exact depth
with a constant slice
thickness (Figure 8.1).
A soil sample, or sampling point in the field, should be

a composite of at least five soil cores taken with a probe
from within a 10-foot radius around the sampling point.
Composite samples should be placed in bags with labels
identifying the places where the samples were collected.

Sampling distribution. The number of soil samples taken
from a field is a compromise between what should be done
(information) and what can be done (cost). The most com-
mon mistake is taking too few samples to represent a field
adequately. Shortcuts in sampling may produce unreliable
results and lead to higher fertilizer costs, lower returns, or
both. Determine a soil sampling strategy by first evaluat-
ing cost, equipment to be used, past fertilization practices
used, and the potential response to fertilizer application.
Possible strategies include sampling for the following:

o Whole-field uniform fertilizer applications. For this ap-
proach, sampling at the rate of one composite from each
2-1/2-acre area is suggested (see Figure 8.2, diagram a,
for sampling directions).
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T T

Soil slice
1/2" thick

Soil probe Auger Spade

Figure 8.1. How to take soil samples with a soil probe, an
auger, and a spade.

@ Site-specific applications for fields where large varia-
tions in test values over a short distance are suspected.
Under these conditions, collecting one sample from each
1.1-acre area (Figure 8.2, diagram b) will provide a
better representation of the actual field variability. The
greater sampling intensity will increase cost of the base
information but allows for more complete use of tech-
nology in mapping soil fertility patterns and thus more
appropriate fertilizer application rates.

@ Zones with common characteristics. This is a directed
sampling approach that is also known as “smart” or
zone sampling. This method integrates information
including such details as yield maps, crop canopy
data, soil type or other characteristics, past manage-
ment history, and the like. It defines sampling zones
with common characteristics that may influence
crop productivity and nutrient and water supplies.
The size of such zones varies depending on field
characteristics, but it seldom exceeds 10 acres.

@ Conservation tillage fields with fertilizer band applica-
tions. There is not presently enough research data to
define an accurate method for sampling these fields, so
the following methods are given as suggestions. When
the location of the band is known, collect the regular
7-inch depth sample 6 inches off the side of the band.
Another approach would be to multiply a factor (0.67)
by the distance (in inches) between bands to determine
how many cores need to be collected from outside the
band for each sample collected in the band. For example,
in a 30-inch band distance, collect 20 cores from outside
the band for each sample collected in the band. If the
location of the band is not known, the best approach is
to increase the number of samples (20 to 30) and to vary
sampling position in relation to the row so the band does
not bias test results.

Sampling depth. The proper sampling depth for pH,
phosphorus, and potassium is 7 inches. This is because the
fertilizer recommendation system in Illinois is based on
crop response to fertility levels in the top 7 inches of the
soil. For fields where conservation tillage has been used,
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Figure 8.2. How to collect soil samples from a 40-acre
field. Each sample (diagram a) should consist of five soil
cores, | inch in diameter, collected to a 7-inch depth from
within a 10-foot radius around each point. Higher frequency
sampling (diagram b) is suggested for those who can use
computerized spreading techniques on fields suspected of
having large variations in test values over short distances.

accurate sampling depth is especially important, as such
tillage results in less thorough mixing of lime and fertil-
izers than a tillage system that includes a moldboard plow.
This stratification has not adversely affected crop yield,
but misleading soil test results may be obtained if samples
are not taken to the proper depth. Shallow samples will
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overestimate actual soil status, leading to underapplica-
tion of lime or fertilizers, while samples that are too deep
or where some part of the top portion falls off during
sampling will underestimate current soil status, causing
overapplication of lime or fertilizers.

If surface soil pH is too high or too low, the efficacy of
some herbicides and other chemical reactions may be
affected. Thus, in addition to the regular 7-inch depth
sampling, if either limestone (which raises pH) or nitrogen
(which lowers pH) is applied to the soil surface and not in-
corporated with tillage, it is important to monitor surface
soil pH by collecting samples to a depth of 2 inches from
at least three areas in a 40-acre field. These areas should
represent the low, intermediate, and high ground of the
field.

Precise sample locations. Variations in values are often
observed across soil tests in the same field. Given the in-
herent variability of soils over even short distances (related
to soil forming factors) and management effects for which
there is no record (such as non-uniform distribution of
fertilizer), it is important to collect samples from precisely
the same points each time a field is tested. Sample loca-
tions can be identified using a global positioning system
(GPS) unit or by accurately measuring the sample points
with a device such as a measuring wheel.

When to sample. Sampling every 4 years is strongly
suggested when soils are at an optimum level of fertility.
When maintenance levels are not being applied in crop-
ping systems that remove large quantities of nutrients, such
as hay or corn silage, soil testing should be done every
other year. To improve the consistency of results, collect
samples at the same time of year and, if possible, under
similar soil-water conditions. Sampling done within a few
months of lime or fertilizer treatment will be more vari-
able than after a year.

Late summer and fall are the best seasons for collecting
soil samples, because K test results are most reliable then.
Results of the K test tend to be cyclic, with low levels in
late summer and early fall and high levels in late January
and early February. Phosphorus and pH levels are typically
not seasonally affected in most soils in Illinois. In coarse-
textured (sandy) soils with low buffer capacity, pH levels
can increase as much as one unit under wet conditions.

Sending soils for analysis. Find information about com-
mercial testing services available in your area at www.
soiltesting.org, or contact an Extension office or a fertilizer
dealer.

The best fertilizer recommendations are based on both
soil test results and knowledge of field conditions that will
affect nutrient availability. Because the person making

Electronic Filing - Received, Clerk's Office, 10/16/2012

the recommendation does not know the conditions in each
field, it is important to provide adequate information with
each sample.

The information needed includes cropping intentions

for the next 4 years; the name of the soil type or, if not
known, the nature of the soil (clay, silty, or sandy; light

or dark color; level or hilly; eroded; well drained or wet;
tiled or not; deep or shallow); fertilizer used (amount and
grade); lime applied in the past 2 years; and proven yields
or yield goals for all proposed crops.

The following tests should be performed:
@ pH: The water pH test.

@ Phosphorus: The Bray P, test for plant-available soil
P. This test has been used to measure P availability in
Ilinois since it was developed in the 1940s. It was not
developed to test alkaline soils, so it should be restricted
to soils with pH less than 7.3. The Mehlich-3 test was
developed in North Carolina for routine analysis of P, K,
Ca, Mg, and several micronutrients. Research in lowa
has shown that the P results obtained with this test are
nearly identical to those obtained with the Bray P, test
on neutral-to-acid soils as long as the analysis is done
by the colorimetric procedure. In soils or portions of
a field where pH is above 7.3, the Bray P, test results
in high test values. Under those soil conditions, yield
response to P may be better correlated with the Me-
hlich-3 procedure. Samples extracted by the Mehlich-3
procedure and analyzed by inductively coupled plasma
emission spectroscopy (ICP) result in higher values
than those analyzed by the colorimetric procedure. The
values obtained from ICP analysis cannot be adjusted to
colorimetric values by a numerical conversion. A third
procedure, referred to as the Olsen or sodium bicarbon-
ate test, was developed for high-pH soils in western
states and should not be used for acid soils. The results
obtained with this test on high-pH soils are lower than
those obtained with the Mehlich-3 procedure.

@ Potassium: The ammonium acetate test has been the
recommended test. Research in lowa has shown that
results from the Mehlich-3 extractable K test are similar
to the ammonium acetate test.

@ Secondary nutrients and micronutrients: Tests are avail-
able for most secondary nutrients and micronutrients, but
interpretation is less reliable than with tests for lime, P,
and K. Complete field history and soil information are
especially important in interpreting results. Even though
these tests are less reliable, they may be useful in two
ways. First is troubleshooting, or diagnosing symptoms
of abnormal growth; paired samples representing areas
of good and poor growth are needed for analyses. Second
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is “hidden-hunger checkup,” or identifying deficiencies
before symptoms appear. Soil tests are of little value in
indicating marginal levels of secondary nutrients and mi-
cronutrients when crop growth is apparently normal. For
this purpose, plant analysis may yield more information.

Interpreting soil test results and formulating soil treat-
ment programs. A soil pH test reports soil reaction as
pH units; phosphorus and K tests are typically reported

in pounds of element per acre. Formulate a soil treatment
program by preparing field soil test maps to observe areas
of similar test levels that will benefit from similar applica-
tions. Areas with differences in soil test pH of 0.2 unit, P
test of 10 pounds of P per acre, and K test of 30 pounds of
K per acre are reasonable to designate for separate treat-
ment. See page 96 for suggested pH goals, page 100 for P
information, and page 103 for K information.

Spatial variability in soil test results. When soil test
values vary across a field, there are two patterns and two
possible ways to address the issue:

@ A definite pattern of distinct high- and low-test values in
different parts of the field. This likely indicates different
soil types or different past management practices. Split
the fertilizer or lime application to treat each area differ-
ently to meet the specific needs.

@ No consistent pattern of high- and low-test values. Select
the median test (the one that falls in the middle of a
ranking from low to high). If no explanation for large
differences in tests is found, consider taking a new set of
samples.

Cation exchange capacity. Chemical elements exist in so-
lution as cations (positively charged ions) or anions (nega-
tively charged ions). In the soil solution, the plant nutrients
hydrogen (H), Ca, Mg, K, ammonium (NH,), Fe, Mn, Zn,
and Cu exist as cations. The same is true for non-plant
nutrients such as sodium (Na), barium (Ba), and metals of
environmental concern, including mercury (Hg), cadmium
(Cd), chromium (Cr), and others. Cation exchange capac-
ity (CEC) is a measure of the amount of attraction for the
soil with these chemical elements.

In soil, a high CEC is desirable, but not necessary, for
high crop yields, as it is not a direct determining factor
for yield. CEC facilitates retention of positively charged
chemical elements from leaching, yet it gives nutrients
to a growing plant root by an exchange of H. Cation
exchange capacity in soil arises from negatively charged
electrostatic charges in minerals and organic matter.
The CEC of organic residues is low but increases as the
residues convert to humus, which requires from 5 years
to centuries. Thus, farming practices that reduce soil ero-
sion and maintain soil humus favor the maintenance of
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CEC. Itis influenced very little by fertilization, slightly
decreased with soil acidification, and slightly increased
with liming.

Depending on the amount of clay and humus, soil types
have the following characteristic amounts of cation ex-
change (in units of milliequivalent per 100 grams of soil):

@ Sandy soils: less than 4

@ Light-colored silt-loam soils: 8 to 12
@ Dark-colored silt-loam soils: 15 to 22
o Clay soils: 18 to 30

Plant Analysis

Plant analyses can be useful in diagnosing nutrient
problems, identifying hidden hunger, and determining
whether current fertility programs are adequate. Critical
tissue-nutrient level (below which deficiency occurs) is the
concentration needed for a crop to complete its life cycle.
These concentrations are largely independent of soil or
growing conditions, so the values typically apply across
environments and provide a more reliable measurement for
micronutrients and secondary nutrients than do soil tests.

How to sample. When diagnosing a fertility problem
through plant analysis, select paired samples of compa-
rable plant parts representing the abnormal and normal
plants. Abnormal plants selected should represent the first
stages of a problem. Samples taken at stages other than
those described in Table 8.2 might not correlate with the
suggested critical nutrient levels.

After collecting the samples, deliver them immediately
to the laboratory. Samples should be air-dried if they
cannot be delivered immediately or if they are going to
be shipped. Soil factors (fertility status, temperature, and
moisture) and plant factors (cultivar and development
stage) may complicate the interpretation of plant analysis
data. The more information provided concerning a par-
ticular field, the more reliable the interpretation will be.

Soil pH
Effect of Soil Acidity on Plant Growth

Soil pH is a measure of the acidity or alkalinity of soil.
Since pH is measured using a logarithmic scale, a decrease
of 1 unit of pH means that the acidity increases by a factor
of 10, so small changes in pH values can have important
consequences. For most of Illinois, soil acidification is

a concern, as acidity is created by removal of bases by
harvested crops, leaching, and an acid residual left in the
soil from N fertilizers. If surface soil pH is too high or too
low, the efficacy of some herbicides and other chemical
reactions may be affected. Also, soil acidity affects plant

Managing Soil pH and Crop Nutrients
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Table 8.2. Suggested critical plant nutrient levels for various crops and stages of sampling.

P K Ca Mg S Zn Fe Mn Cu B
Crop Plant part N@®) (%) (%) (%) (%) (%) (ppm) (ppm)  (ppm)  (ppm)  (ppm)
Alfalfa  Upper 6 in. at early bloom — 025 200 100 025 0.22 15 25 20 7 25
Corn Leaf opposite and below 29 025 190 040 0415 015 15 25 15 5 10
the ear at tasseling
Soybean  Fully developed leaf and — 025 200 040 025 015 15 30 20 5 25
petiole at early podding
Wheat Entire aboveground portion 47 022 320 036 012 015 15 25 25 5 10

at tillering

N—nitrogen; P—phosphorus; K—potassium; Ca—calcium; Mg—magnesium; S—sulfur; Zn—zinc; Fe—iron; Mn—manganese; Cu—copper;

B—nboron.

growth in several ways. Whenever soil pH is low (and
acidity is high), several situations may exist:

@ The concentration of soluble metals, especially alumi-
num and Mn, may be toxic.

@ Populations and the activity of the organisms responsible
to transform N, S, and P to plant-available forms may be
reduced.

@ Calcium may be deficient. Usually this occurs only
when the CEC of the soil is extremely low.

@ Symbiotic N fixation in legume crops is greatly im-
paired. The symbiotic relationship requires a narrower
range of soil reaction than does the growth of plants not
relying on N fixation.

@ Acidic soils—particularly those low in organic matter—
are poorly aggregated and have poor tilth.

@ The availability of mineral elements to plants may be
affected. Figure 8.3 shows the relationship between
soil pH and nutrient availability (the wider the dark bar,
the greater the nutrient availability). For example, the
availability of P is greatest in the pH range between 5.5
and 7.5, dropping off below 5.5. In other words, for a
given soil, if P is applied at pH 6, there will be more of
it available than if the same amount is applied when the
soil pH is below 5.5. Because the availability of Mo is
increased greatly as soil acidity is decreased, Mo defi-
ciencies usually can be corrected by liming.

Suggested pH goals. A soil test every 4 years is the

best way to check pH levels. For cash grain systems and
pasture grasses (not alfalfa or clover), maintaining a pH of
at least 6.0 is a realistic goal. If the soil test shows that the
pH is 6.0 or less, apply limestone. After the initial invest-
ment, it costs little more to maintain a pH at 6.5 than at
6.0. The profit over 10 years will be little affected because
the increased yield will approximately offset the cost of
the extra limestone plus interest. In contrast, a profitable
yield response from raising the pH above 6.5 in cash grain
systems is unlikely.

For cropping systems with alfalfa, clover, or lespedeza,
aim for a pH of 6.5 or higher unless the soils have a pH
of 6.2 or higher without ever being limed. In those soils,
neutral soil is just below plow depth; it probably will not
be necessary to apply limestone.

Raising soil pH (liming). In addition to soil test value and
cropping system, liming rates are determined based on
soil type, depth of tillage, and limestone quality. Suggest-
ed limestone rates for different soil types in Table 8.3 are
based on typical limestone quality and a tillage depth of 9
inches. For details on adjusting rates to specific conditions,
see table footnotes.

Limestone quality is defined by its effective neutralizing
value (ENV), a measurement of the neutralizing value and
the fineness of grind. The neutralizing value of limestone
is determined by its calcium carbonate (CaCO,) equiva-

Nitrogen

Phosphorus
Potassium

Sulfur

Calcium

Magnesium

Manganese

Copper and Zinc

Molybdenum

4.0 5.0 6.0 7.0 8.0 9.0
pH
Figure 8.3. Available nutrients in relation to pH.
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Table 8.3. Suggested limestone rates based on soil type, pH, cropping system, and 9-inch depth of tillage.

Soil Soil pH value
type? | 4.5 | 46 | 47| 4849|5051 |52|5354]55|56]57]58[59]60][61]|62]6.3|64]65] 7.0
Tons of typical limestone® to apply to grain farming systems
A [80(80|80|80|80|80|78]|70(63|55|48|40 |33 |25|18 |10 Optional
B 80 (80| 75|70 |65|60]|55|50|45|40|35(30 (25|20 (15 |10 Optional
Cc 6.6 [ 6359 55|51 (48|44 |40 |36(33|29 |25 |21 |18 (14 |10 Optional
D | 40|38 |36[34(32|30|28]|26|24|22|20(18 [16 |14 |12 |10 Optional
E 40 [ 36 | 3.2 (28 |24 | 20
Tons of typical limestone® to apply to forage farming systems (alfalfa, clover, lespedeza)
A 11.0| 11.0| 11.0| 11.0| 11.0| 11.0| 11.0| 10.3|{96(89|81 (74 | 6.7 | 6.0 |53 |46 [39 |31 |24 (17 |10 Optional
B |11.0| 11.0| 11.0| 104 | 99| 93| 88| 82| 77| 71|66 |6.0 |54 |49 |43 |38 |32 |27 |21 |16 |10 Optional
C 100( 96| 91| 87| 82| 78| 73| 69|64|6.0|/55 |51 (46 |42 (37 (33 |28 24|19 |15 |10 Optional
D 6.0 58| 55| 53| 50| 48| 45| 43|40(38|35|33 |30 (28|25|23|20(18 15|13 |10 Optional
E 6.0 54| 49| 43| 38| 32| 27| 21|16/|10

Note: If plowing is less than 9 in., reduce the amount; if it is more than 9 in., increase it. A chisel plow, disk, or field cultivator rather than a mold-
board plow may not mix limestone deeper than 4 to 5 in.; for no-till or pasture systems, use the equivalent of a 3-in. tillage depth (one-third of the
amount suggested).

8S0il A: Dark-colored silty clays and silty clay loams (CEC > 24). Soil B: Light- and medium-colored silty clays and silty clay loams; dark-colored
silt and clay loams (CEC 15-24). Soil C: Light- and medium-colored silt and clay loams; dark- and medium-colored loams; dark-colored sandy
loams (CEC 8-15). Soil D: Light-colored loams; light- and medium-colored sandy loams; sands (CEC < 8). Soil E: Muck and peat. Soil color is
usually related to organic matter.Light-colored soils <2.5% organic matter; medium-colored soils 2.5-4.5% organic matter; dark-colored soils
>4.5% organic matter.

bTypiz:al limestone: 10% of the particles are greater than 8-mesh; 30% pass an 8-mesh and are held on 30-mesh; 30% pass a 30-mesh and are held
on 60-mesh; and 30% pass a 60-mesh. A calcium carbonate equivalent (total neutralizing power) of 90%. Effective neutralizing value (ENV) of this
material is 46.35 for 1 year after application, and 67.5 for 4 years after application. To correct the rate of application based on the ENV of the mate-
rial available, follow calculations in the worksheet on page 98.

lent: the higher this value, the greater the limestone’s Table 8.4. Efficiency factors for various limestone

ability to neutralize soil acidity. The fineness of grind particle sizes.

determines the rate of reaction: finer limestone will neu- Efficiency factor

tralize soil acidity faster. Relative efficiency factors have 1yr after 4yr after

been determined for various particle sizes (Table 8.4). If Particle sizes application application

you are liming an acid soil just before seeding alfalfa, it is Greater than 8-mesh 5 15

important to have hlghly reactive partlgles; the figures for 8- t0 30-mesh 20 45

1 year are the best guide. If you apply lime before corn,

the 4-year values are adequate. 30- 10 60-mesh 50 100
Passing 60-mesh 100 100

The ENV can be calculated for any liming material by
using the efficiency factors in Table 8.4 and the CaCO,
equivalent for the limestone in question. The Illinois
Department of Agriculture, in cooperation with the I1-
linois Department of Transportation, collects and analyzes Examples of Rate Calculation
limestone samples from quarries that wish to participate in
the Illinois Voluntary Limestone Program. These analyses,
along with the calculated correction factors, are available
from the Illinois Department of Agriculture, Bureau of Ag-
ricultural Products Inspection, P.O. Box 19281, Springfield,
IL 62794-9281, in the annual publication Illinois Voluntary
Limestone Program Producer Information. To calculate
the ENV and the correction factor needed to determine rate
of application for materials not reported in that publication,
obtain the analysis of the material in question from the

supplier and use the worksheet for lime-rate calculation on
page 98 (or online at iah.ipm.illinois.edu/limestone_rate).

As an example, consider a limestone that has a CaCO,
equivalent of 86.88% and a sample with 13.1% of the par-
ticles greater than 8-mesh, 40.4% that pass 8-mesh and are
held on 30-mesh, 14.9% that pass 30-mesh and are held

on 60-mesh, and 31.6% that pass 60-mesh. Assume that

3 tons of typical limestone are needed per acre (accord-
ing to Table 8.3). The amounts of limestone with these
characteristics that would be needed to meet the 3-ton
recommendation would be 3.36 and 3.51 tons on a 1- and
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Worksheet for Lime-Rate Calculation Based on ENV of Material

AFTER 1 YEAR

Formulas

Completed Examples

[L]

% of particles greater than 8-mesh = 00 X 5 T
% of particles that pass 8-mesh and are held on 30-mesh = 00 X 20 =

% of particles that pass 30-mesh and are held on 60-mesh = 00 x50 =

% of particles that pass 60-mesh = 00 X100 = oo

Total fineness efficiency................

e —
4?6‘(1)%X2°= -------------------------- +
1116%%)(50: -------------------------- +
%x 100 = oo +

Total fineness efficiency......... 47.78

0 . .
ENV = total fineness efficiency x % calcium carbonate equivalent ENV =47.78 x 86.88 _ 4151
100 100
| 3 | ENV of typical limestone (46.35) 46.35
Correction factor = - . — =112
ENV of sampled limestone ( ) 41.51

4 . . .
|—| Correction factor x limestone requirement (from Table 8.3) =
limestone needed per acre

tons of sampled

1.12 x 3 = 3.4 tons per acre

AFTER 4 YEARS

Formulas

Completed Examples

L]

0,
% of particles greater than 8-mesh = —— X 15 = ... 13.1% X 15 =
100 100
% of particles that pass 8-mesh and are held on 30-mesh = 00 X45=......... + I:I 4;)6?)% XA5 = e +[18.18
% of particles that pass 30-mesh and are held on 60-mesh = 00 x100 =....+ I:I %x 100 =i, + [ 14.90
% of particles that pass 60-mesh = 00 X100 = i + I:I 31(‘)6(;% 100=.iieeee, + [ 3160
Total fineness efficiency................ Total fineness efficiency......... 66.64
2 9 i i
|—| ENV = total fineness efficiency x % calcium carbonate equivalent ENV = 66.64 x 8688 _ 579
100 100
|i| Correction factor = ENV of typical _Ilmestone (67.5) 675 _ 117
ENV of sampled limestone (__) 579

|i| Correction factor x limestone requirement (from Table 8.3) =
limestone needed per acre

tons of sampled

1.17 x 3 = 3.5 tons per acre
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4-year basis, respectively (see the sample calculation in the
worksheet).

How to apply limestone. Since limestone does not react
with acidic soil very far from the particle, adjust ap-
plication rates proportionally to the depth of tillage as
explained in the footnote of Table 8.3. For pastures and
no-till systems, when lime is broadcast on the soil surface,
apply one-third of the needed rate to avoid creating ex-
tremely high pH at the soil surface. Consequently, liming
may be required more often (but at lower rates) in these
systems than in cultivated fields.

Similarly to a broadcast application of nutrients, make
sure limestone is spread evenly throughout the soil surface
by avoiding overlaps. If a mistake was made and very high
rates were applied, scraping the material out of the field

or increasing the amount of mixing by tillage would be a
practical way to reduce negative effects. Limestone can be
applied at any time, but fall applications are preferred to
avoid soil compaction and concerns about spring planting
delays. Fall application also allows more time for lime-
stone to neutralize soil acidity.

If high initial cost is not a deterrent, rates up to 6 tons per
acre may be applied at one time. If cost is a factor and the
amount of limestone needed is 6 tons or more per acre, ap-
ply it in split applications of about two thirds the first time
and the remainder 3 or 4 years later.

In no-till fields where lime is not incorporated in the soil,
surface applications eventually neutralize acidity below
the surface. However, this process is slow, so it is recom-
mended to always maintain surface pH levels at adequate
ranges. If pH levels in the surface are allowed to drop,
lime applications will take a long time to start to neutral-
ize acidity below the soil surface.

For hay and pastures, apply limestone several months
ahead of seeding to allow time for the acidity to be neu-
tralized. If rate requirements exceed 5 tons per acre, apply
half the rate before the primary or intensive tillage and
half before the secondary tillage (harrowing or disking).

Calculating the Application Rate for Liquid Lime

ENV of typical limestone [use 46.35]
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For rates of less than 5 tons, make a single application,
preferably after primary tillage.

Fluid lime suspensions (liquid lime). Liquid lime
products are created by suspending very finely ground
limestone in water. Several industrial byproducts with
liming properties also are being land-applied as suspen-
sions, either because they are too fine to be spread dry or
because they are already in suspension. These byproducts
include residue from water treatment plants, cement plant
stack dusts, paper mill sludge, and other waste products.
These materials may contain as much as 50% water.

The chemistry of liquid liming materials is the same as
that of dry materials. The rate of reaction and the neutral-
izing power for liquid lime are the same as for dry materi-
als when particle sizes are the same. Application of liquid
lime during the first few months after application will
provide a more rapid increase in pH than will typical lime,
but after that the two materials will provide equivalent pH
levels in the soil. The rate of application calculated by us-
ing the equation below is adequate to maintain soil pH for
at least 4 years at the same level as typical lime.

As an example, assume a lime need of 3 tons per acre
(based on Table 8.3) and liquid lime that is 50% dry-
matter and has a CaCQO, equivalent of 97% on a dry-matter
basis. The rate of liquid lime needed would be calculated
as shown in the sample below.

Lowering Soil pH (Acidifying)

While soils with high pH (>7.4) result in reduced avail-
ability of several nutrients, particularly P, Zn, Fe, and Mn,
decreasing soil pH has not been shown to be economical
for producing agronomic crops. Acidifying soils to pro-
duce crops such as blueberries and cranberries is essential
if the pH is high. Acidification can be accomplished by
applying elemental S, aluminum sulfate, or iron sulfate.
The amount of elemental S needed to reduce soil pH
depends on the initial pH and the desired pH (see Table
8.5).

% calcium carbonate,
100 (fineness equivalent, dry matter basis
efficiency factor) X 100

% dry matter

tons of limestone
needed per acre

tons of liquid lime
needed per acre

100

Sample calculation:

46.35
100 X sl X >0
100 100

x 3 =2.87 tons of liquid lime needed per acre
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Table 8.5. Amount of elemental sulfur needed to
reduce soil pH.

Soil Soil group?
pH A B C D
Elemental sulfur (Ib/A) needed to reach pH 5.0
6.4 2,700 2,100 1,400 700
6.2 2,400 1,800 1,200 600
6.0 2,150 1,625 1,075 550
5.8 1,925 1,450 950 475
5.6 1,700 1,275 850 425
54 1,225 925 625 300
5.2 775 575 375 200
Elemental sulfur (Ib/A) needed to reach pH 4.5
6.4 4,000 3,000 2,000 1,000
6.2 3,800 2,800 1,900 950
6.0 3,525 2,650 1,775 925
5.8 3,300 2,475 1,650 825
5.6 3,075 2,300 1,525 775
5.4 2,600 1,950 1,300 650
5.2 2,150 1,625 1,075 550
5.0 1,375 1,050 700 350

a30il A: Dark-colored silty clays and silty clay loams (CEC >
24). Soil B: Light- and medium-colored silty clays and silty
clay loams; dark-colored silt and clay loams (CEC 15-24). Soil
C: Light- and medium-colored silt and clay loams; dark- and
medium-colored loams; dark-colored sandy loams (CEC 8-15).
Soil D: Light-colored loams; light- and medium-colored sandy
loams; sands (CEC < 8).

Calcium-Magnesium Balance
in lllinois Soils

Soils in northern Ilinois usually contain more Mg than
those in central and southern Illinois, both because of the
high Mg content in the rock from which the soils devel-
oped and because northern soils are geologically younger.
This relatively high level of Mg has caused speculation: is
the level too high? Although there have been reported sug-
gestions that either gypsum or low-Mg limestone should
be applied, no research data have been put forth to justify
concern over a too-narrow ratio of Ca to Mg.

On the other hand, concern is justified over a soil Mg level
that is low, because of its relationship with hypomagnesae-
mia, a prime factor in grass tetany or milk fever in cattle.
This concern is more relevant to producing forage than
grain. Very high K levels (more than 500 pounds per acre)
combined with low soil Mg levels contribute to low-Mg
grass forages. Research data to establish critical Mg levels
are very limited, but levels of soil Mg less than 60 pounds
per acre on sands and 150 pounds per acre on silt-loams
are considered low.
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Ca and Mg levels of agricultural limestone vary among
quarries in the state. Dolomitic limestone (material with
appreciable Mg content, as high as 21.7% MgO or 46.5%
MgCO,) occurs predominantly in the northern three tiers
of Hlinois counties, in Kankakee County, and in Calhoun
County. Limestone occurring in the remainder of the state
is predominantly calcitic (high Ca), although it is not
uncommon for it to contain 1% to 3% MgCO.,.

There are no agronomic reasons to recommend either that
grain farmers in northern Illinois bypass local limestone
sources, which are medium to high in Mg, and pay a pre-
mium for low-Mg limestone from southern Illinois or that
grain farmers in southern Illinois order limestone from
northern Illinois quarries because of Mg content.

For farmers with a livestock program or who produce
forages in the claypan and fragipan regions of the south,
where soil Mg levels may be marginal, it is appropriate
to use a soil test to verify conditions and to use dolomitic
limestone or Mg fertilization or to add Mg to the feed.

Phosphorus

Regional differences in P-supplying power shown in Fig-
ure 8.4 were broadly defined primarily by parent mate-
rial and degree of weathering factors. Within a region,
variability in parent material, degree of weathering, native
vegetation, and natural drainage cause differences in the
soil’s P-supplying power. For example, soils developed
under forest cover appear to have more available subsoil P
than those developed under grass.

High supplying power. The “high” region is in western
[llinois, where the primary parent material was more than
4 10 5 feet of loess that was high in P content. The soils are
leached of carbonates to a depth of more than 3-1/2 feet,
and roots can spread easily in the moderately permeable
profiles.

Medium supplying power. The “medium” region is

in central Illinois, with arms extending into northern

and southern Illinois. The primary parent material was
more than 3 feet of loess over glacial till, glacial drift, or
outwash. Some sandy areas with low P-supplying power
occur. In comparison with the high-P region, more soils are
poorly drained and have less available P in the subsoil and
substratum horizons. Carbonates are likely to occur at shal-
lower depths than in the high region. The soils in the north-
ern and central areas are generally free of root restrictions,
whereas soils in the southern arm are more likely to have
root-restricting layers in the profile. The P-supplying power
of soils of the region is likely to vary with natural drain-
age. Soils with good internal drainage are likely to have
higher levels of available P in the subsoil and substratum. If
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Figure 8.4. Subsoil phosphorus-supplying power in lllinois.
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Figure 8.5. Relationship between expected yield and soil P, measured
colorimetrically by the Bray P, or Mehlich-3 procedures on neutral-
to-acid soils, or by the Mehlich-3 procedure on soils with pH > 7.3.
These values should not be used for the Olsen (soil bicarbonate) test
or for Mehlich-3 extractions analyzed by inductively coupled plasma

emission spectroscopy (ICP).
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internal drainage is fair or poor, P levels in the subsoil and
substratum are likely to be low or medium.

Low supplying power. Soils in the “low” region in south-
eastern Illinois were formed from 2-1/2 to 7 feet of loess
over weathered Illinoisan till. The profiles are more highly
weathered than in the other regions and are slowly or very
slowly permeable. Root development is more restricted
than in the high or medium regions. Subsoil levels of P may
be rather high by soil test in some soils of the region, but
this is partially offset by conditions that restrict rooting.

Soils in the low region in northeastern Illinois were formed
from thin loess (less than 3 feet) over glacial till. The
glacial till, generally low in available P, ranges in texture
from gravelly loam to clay in various soil associations of
the region. In addition, shallow carbonates further reduce
the P-supplying power of the soils of the region. Further,
high bulk density and slow permeability in the subsoil and
substratum restrict rooting in many soils of the region.

Phosphorus Recommendations

Minimum soil test levels required to produce optimal

crop yields vary depending on the crop to be grown and
the soil’s P-supplying power (Figure 8.5). Near-
maximal yields of corn and soybeans are obtained
when levels of available P are maintained at 30,
40, and 45 pounds per acre for soils in the high,
medium, and low P-supplying regions, respec-
tively. Since these are minimal values, to ensure
soil P availability will not restrict crop yield it
is recommended that soil test results be built up
to 40, 45, and 50 pounds per acre for soils in the
high, medium, and low P-supplying regions, re-
spectively. This is a practical approach because P
is not easily lost from the soil, other than through
crop removal or soil erosion.

Phosphorus soil test level required for optimal
yields of wheat and oats is considerably higher
than that required for corn and soybean yields
(Figure 8.5), partly because of difference in
uptake patterns. Wheat requires a large amount
of readily available P in the fall, when the root
system is feeding primarily from the upper soil
surface. Phosphorus is taken up by corn until

the grain is fully developed, so subsoil P is more
important in interpreting the P test for corn than
for wheat. To compensate for the higher P require-
ments of wheat and oats, it is suggested that

1.5 times the amount of expected P removal be
applied prior to seeding these crops. This correc-
tion has already been included in the maintenance
values listed for wheat and oats in Table 8.6.
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No fertilization needed. There is no agronomic advan-
tage in applying P when P, values are higher than 60, 65,
and 70 for soils in the high, medium, and low P-supplying
regions, respectively.

Maintenance fertilization needed. When soil test levels
are between the minimum and 20 pounds above the
minimum (40 to 60, 45 to 65, and 50 to 70 for the high,
medium, and low P-supplying regions, respectively), apply
enough to replace expected removal by the crop (and 1.5
times the removal for wheat and oats) using values from
Table 8.6. At this test level, the yield of the current crop
may not be affected by the fertilizer addition, but the yield
of subsequent crops will be adversely affected if P is not
applied to maintain soil test levels.

Buildup plus maintenance fertilization needed. When
soil test levels are below the desired values (40, 45, and

50 for the high, medium, and low P-supplying regions, re-
spectively), it is suggested that enough fertilizer be added
to build the test to the desired goal and to replace what the
crop will remove (as described in the previous paragraph).
At this test level, the yield of the crop will be affected by
the amount of P applied that year.

For perennial forage crops, broadcast and incorporate all
of the buildup and as much of the maintenance as econom-
ically feasible after primary tillage and before seeding. On
soils with low fertility, reserve 30 pounds of P,O, per acre
for band seeding. Warm-season perennial grasses prefer
fertile soils but grow well in moderate fertility conditions.

Table 8.6. Maintenance fertilizer required for various
crops.

P,O, K,O
Grains
Corn 0.43 Ib/bu 0.28 Ib/bu
Oats 0.38 Ib/bu@ 0.20 Ib/bu
Soybean 0.85 Ib/bu 1.30 Ib/bu
Grain sorghum 0.42 Ib/bu 0.21 Ib/bu
Wheat 0.90 Ib/bu@ 0.30 Ib/bu
Biomass
Alfalfa, grass, or 12.0 Ib/ton 50.0 Ib/ton
alfalfa—grass mixes
Corn silage 2.7(0.53)P Ib/ton | 7.0 (L.4)P Ib/ton
Corn stover 7.0 Ib/ton 30 Ib/ton®
Wheat straw 4.0 Ib/ton 30 Ib/ton®

To obtain total nutrient removal by the crop (maintenance rate),
multiply value by the expected yield.
Values given are 1.5 times actual P,0, removal for oats and wheat.
bvalues in parentheses correspond to pounds per bushel.

Value will vary depending on amount of precipitation received
between the time of physiological maturity and the time the material
was baled and by the potassium fertility level of the soil.
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For establishment, fertilize with 24 to 30 pounds of P,0O..
For these cropping systems, P rates beyond the year of
establishment follow the regular maintenance or buildup
plus maintenance program already described.

On average, Illinois soils require 9 pounds of P,O, per acre
to increase the P, soil test by 1 pound. The recommended
rate of buildup for P is thus nine times the difference
between the soil test goal and the actual soil test value. For
a typical 4-year buildup program, divide the rate by 4 to
determine the annual rate. Because the 9-pound rate is an
average for Illinois soils, some soils will fail to reach the
desired goal in 4 years with P,O, applied at this rate, and
others will exceed the goal.

Consequences of omitting fertilizer. The impact on yield
and soil test level of eliminating P fertilizer will depend on
the initial soil test and the number of years that applica-
tions are omitted. In a study in lowa, eliminating P appli-
cation for 9 years decreased soil test levels from 136 to 52
pounds per acre, but yields were not adversely affected in
any year as compared to plots where soil test levels were
maintained (Figure 8.6). In the same study, eliminating P
for the 9 years when the initial soil test was 29 resulted in
a decrease in soil test level to 14 and a decrease in yield to
70% of that obtained when adequate fertility was supplied.
Eliminating P at an intermediate soil test level had little
impact on yield but decreased the soil test level from 67

to 26 pounds per acre over the 9 years. These as well as
similar Illinois results indicate little if any potential for a
yield decrease if P application was eliminated for 4 years
on soils that have a P test of 60 pounds per acre or higher.

140

Bray P, test

0
0 2 4 6 8 10

Year
Figure 8.6. Effect of elimination of P fertilizer on P, soil test.
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Potassium

Ilinois is divided into two general regions for K, based
on CEC (Figure 8.7). Soils with a CEC less than 12
milliequivalents per 100 grams are classified as having
low capacity, while soils with values equal to or greater
than 12 milliequivalents per 100 grams are considered to
have high capacity. Important differences exist, however,
among soils within these general regions because of dif-
ferences in these factors:

@ The amounts of clay and organic matter, which influence
the exchange capacity of the soil.

@ The degree of weathering of the soil material, which af-
fects the amount of K that has been leached out.

@ The kind of clay mineral.
@ Drainage and aeration, which influence uptake of K.
@ The parent material from which the soil was formed.

Low capacity includes sandy soils, because minerals from
which they were developed are inherently low in K. Sandy
soils also have very low cation exchange capacities and
thus do not hold much reserve K.

Silt-loam soils in the “low” area in southern Illinois (clay-
pans) are relatively older in terms of soil development;
consequently, much more of the K has been leached out of
the rooting zone. Furthermore, wetness and a platy struc-
ture between the surface and subsoil may interfere with
rooting and with K uptake early in the growing period,
even though roots are present.

Potassium Recommendations

Tests on soil samples that are taken before May 1 or after
September 30 should be adjusted downward as follows:
subtract 30 for the dark-colored soils in central and
northern Illinois; subtract 45 for the light-colored soils in
central and northern Illinois and for fine-textured bottom-
land soils; subtract 60 for the medium- and light-colored
soils in southern Illinois.

Minimum soil test levels required to produce optimal

crop yields vary depending on the crop to be grown and
the soil’s CEC (Figure 8.8). As with P, the only signifi-
cant loss of soil-applied K is through crop removal or soil
erosion, so to ensure that K availability will not limit crop
yields it is recommended that soil test levels be slightly
higher than that required for maximum yield. For corn and
soybean it is recommended to have 260 and 300 pounds of
exchangeable K per acre for soils in the low and high CEC
regions, respectively.

Wheat is not very responsive to K unless the soil test value
is less than 100 pounds per acre. Because wheat is usually
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grown in rotation with corn and soybeans, it is suggested
that the soils be maintained at the optimal available K
level for corn and soybeans.

No fertilization needed. No K additions are suggested

if test levels are above 360 and 400 for the low and high
CEC regions, unless crops that remove large amounts of K
(such as alfalfa or corn silage) are being grown. When soil
test levels are between 400 and 600 pounds of K per acre
and corn silage or alfalfa is being grown, the soil should
be tested every 2 years instead of every 4, or maintenance
levels of K should be added to ensure that soil test levels
do not fall below the point of optimal yields. Having ad-
equate K in these systems is important to producing high-
quality forage (K is important for the conversion of N to
protein) and maintaining a vigorous stand (winter survival
of legumes and stand longevity in grass-legume stands).

Maintenance fertilization needed. When soil test levels
are between the minimum and 100 pounds above the
minimum (260 to 360 and 300 to 400 for the low and high
capacity, respectively), apply enough to replace what the
crop to be grown is expected to remove using values from
Table 8.6. At this test level the yield of the current crop
may not be affected by the fertilizer addition, but the yield
of subsequent crops will be adversely affected if K is not
applied to maintain soil test levels.

Buildup plus maintenance fertilization needed. When
soil test levels are below the desired values (260 and 300
for the low and high capacity, respectively), it is suggested
that enough fertilizer be added to build the test to the
desired goal and to replace what the crop will remove (as
described in the previous paragraph). At this test level,
the yield of the crop will be affected by the amount of K
applied that year.

For perennial forage crops, broadcast and incorporate all
of the buildup and as much of the maintenance as econom-
ically feasible before seeding. On soils with low fertility, it
is safe to apply a maximum of 30 to 40 pounds of K,O per
acre along with the P band. Up to 600 pounds of K,O per
acre can be safely broadcast in the seedbed without dam-
aging seedlings. Warm-season perennial grasses prefer
fertile soils but grow well in moderate fertility conditions.
For establishment, fertilize with 40 to 60 pounds of K,O
per acre. For these cropping systems, K rates beyond the
year of establishment follow the regular maintenance or
buildup plus maintenance program already described.

On average most Illinois soils require 4 pounds of K,O per
acre to increase the K exchangeable soil test by 1 pound.
The recommended rate of buildup for K is thus 4 times

the difference between the soil test goal and the actual soil
test value. For a typical 4-year buildup program, divide the
rate by 4 to determine the annual rate. In some soils, soil
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Figure 8.7. Cation-exchange capacity of lllinois soils. The
darkest areas are sands with low capacity.
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test levels do not build up as expected. Under the follow-
ing conditions, an annual application approach (rather than
buildup and maintenance) should be used:

@ Soils for which past records indicate that soil test K does
not increase when buildup applications are applied.

@ Sandy soils that do not have a capacity large enough to
hold adequate amounts of K.

Annual applications. When one of these conditions ex-
ists, or the land’s expected tenure is short or unknown,
continued monitoring of the level of K through soil testing
every 4 years is recommended, along with the following:

o If soil test levels are below the desired buildup goal,
multiply the maintenance value (K content in the
harvested portion of the expected yield calculated from
Table 8.6) by 1.5 and apply that rate annually.

o If levels are within the maintenance range, or only
slightly below desired buildup levels (buildup and
maintenance are less than 1.5 times removal), apply K
maintenance amounts for the expected yield (Table 8.6).

There are advantages and disadvantages to buildup plus
maintenance vs. annual application. In the short run, the
annual option will likely be less costly. In the long run,
the buildup approach may be more economical. In years
of high income, tax benefits may be obtained by applying
high rates of fertilizer. Also, in periods of low fertilizer
prices, the soil can be built to higher levels that in essence

100
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Corn, alfalfa, clover
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on K fertilizer K fertilizer on K fertilizer
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K test (Ib/A) for different cation exchange capacity regions
Low 40 100 200 260 360 500
High 60 120 240 300 400 540
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Figure 8.8. Relationship between expected yield and soil K, measured by the ammonium acetate or Mehlich-3 extractable K tests.
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bank the materials in the soil for use at a later date when
fertilizer prices are higher. Producers using the buildup
system are insured against yield loss that may occur in
years when weather conditions prevent fertilizer applica-
tion or fertilizer supplies are not adequate. The primary
advantage of the buildup concept is the slightly lower risk
of potential yield reduction that may result from lower
annual fertilizer rates. This is especially true in years of
exceptionally favorable growing conditions. The primary
disadvantage of the buildup option is the high cost of
fertilizer in the initial buildup years.

Consequences of omitting fertilizer. The impact of elimi-
nating K fertilizer on yield and soil test level will depend
on the initial soil test and the number of years that applica-
tions are omitted. Although test levels tend to decline more
rapidly for K than for P, there is little potential, if any, for a
yield decrease if K application is eliminated for 4 years on
soils that have a K test of at least 360 pounds per acre.

Applications of Phosphorus
and Potassium

The following are examples of how to calculate P and K
fertilizer rates for a 4-year program.

Example |: Buildup plus maintenance needed

Continuous corn with a yield goal of 180 bushels per acre
grown in a region of soils with high P-supplying power
and high CEC. The soil test levels were 32 pounds of P
and 250 pounds of K.

@ Step 1. Calculate buildup rate.
Phosphorus:

The soil is 8 pounds below the desired level of 40
pounds per acre (Figure 8.5) (40 — 32 = 8).

It takes 9 pounds of P,O to build the soil test level by 1
pound. 8 x 9 = 72 pounds of PO, over 4 years to bring
soil P to the desired level, or 72 + 4 = 18 pounds of
P,O, per year.

Potassium:

The soil is 50 pounds below the desired level of 300
pounds per acre (Figure 8.8) (300 — 250 = 50).

It takes 4 pounds of K,O to build the soil test level by

1 pound. 50 x 4 = 200 pounds of K,O over 4 years to
bring soil K to the desired level, or 200 + 4 = 50 pounds
of K,O per year.
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@ Step 2: Calculate maintenance (from Table 8.6).
Phosphorus:

0.43 pounds of P,O, per bushel of corn x 180 bushels =
77 pounds of P,O, per year.

Potassium:

0.28 pounds of K,O per bushel of corn x 180 bushels =
50 pounds of K,O per year.

@ Step 3: Sum buildup and maintenance values to deter-
mine yearly application rate.

Phosphorus: 18 + 77 = 95 pounds of PO,
Potassium: 50 + 50 = 100 pounds of K,O

Example 2: Maintenance-only needed

Corn and soybean with a yield goal of 180 bushels of corn
per acre and 50 bushels of soybean per acre grown in a
region of soils with medium P-supplying power and low
CEC. The soil test levels were 55 pounds of P and 320
pounds of K.

@ Step 1. Calculate maintenance (from Table 8.6).
Phosphorus:

0.43 pounds of PO, per bushels of corn x 180 bushels =
77 pounds of P,O, for corn year.

0.85 pounds of P,O, per bushels of soybean x 50 bushels
=43 pounds of P, O, for soybean year.

Potassium:

0.28 pounds of K,O per bushel of corn x 180 bushels =
50 pounds of K,O for corn year.

1.30 pounds of K,O per bushel of soybean x 50 bushels
= 65 pounds of K O for soybean year.

If a biennial application is preferred, sum the P and K
rates for both crops to determine the rate of application.

Example 3: No fertilization needed

Corn and soybean with a yield goal of 180 bushels of corn
per acre and 50 bushels of soybean per acre grown in a re-
gion of soils with high P-supplying power and high CEC.

Soil test levels were 90 pounds of P and 450 pounds of K.

Example 4: Annual application

Corn and soybean with a yield goal of 160 bushels of corn
per acre and 40 bushels of soybean per acre grown in a
region of soils with low P-supplying power and low CEC.
The soil test levels were 75 pounds of P and 180 pounds of
K. The K test levels fail to increase as expected.
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Since P levels are high, there is no need to apply P. The
soil does not respond to buildup rates, so following an an-
nual application approach is recommended.

@ Step 1: Calculate maintenance (from Table 8.6).

0.28 pounds of K,O per bushel of corn x 160 bushels =
45 pounds of K,O for corn year.

1.30 pounds of K,O per bushel of soybean x 40 bushels
=52 pounds of K, O for soybean year.

@ Step 2: Adjust for annual application approach.

45 pounds of K,0 x 1.5 = 68 pounds of K,O for corn
year.

52 pounds of K,O x 1.5 = 78 pounds of K,O for soy-
bean year.

Determining Removal in Forage Systems

As mentioned, P and K needs are assessed by soil testing.
If testing is not being done in a pasture system, the second
best option is to apply what is removed by the crop using
values from Table 9.6. \ery productive pastures yield

5 to 6 tons of dry matter per acre, moderately produc-

tive pastures 3 to 5 tons, and less productive pastures 1

to 3 tons. Recycling of nutrients from urine and manure
reduces the total nutrients removed from a pasture by 60%
to 80%, varying with the intensity of grazing management
(continuous vs. rotational vs. management-intensive) and
the resulting distribution of manure. Managed grazing
improves the distribution and utilization of P and K. Thus,
usually less of these two nutrients is needed on pastures
than on hay fields. It is important to test soil every 4 years
to monitor changes in the fertility status of pastures.

Determining Removal by Baled Stover
or Straw

Baling corn stover and wheat straw has a direct impact on
P and K removal from the field. This removal needs to be
included in fertilization plans for the following crop. The
best method to determining nutrient removal is by directly
measuring tons of residue baled and chemically analyzing
samples collected from those bales.

If that method is not feasible, follow these guidelines to
determine nutrient removal through an indirect approach:
The amount of residue produced depends on several fac-
tors, but for corn and wheat typically a general value is 1
pound of residue per pound of grain produced (dry weight
basis). The amount of actual removal will depend on
harvest method. Traditional harvest methods remove any-
where from 50% to 80% of the total residue. To determine
the amount of P and K removed with the residue, multiply
the values in Table 8.6 by the tons of residue removed.
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The actual amount of nutrients present in the residue can
vary significantly from the table values dependent on sev-
eral factors such as growing-season conditions, hybrid, and
general fertility of the soil. Further, while P has low mo-
bility because it is present in organic forms, K is present in
a highly soluble inorganic form. Thus, K amounts can be
largely influenced by the amount and frequency of precipi-
tation in the time elapsed since the crop reached maturity
and the time the residue was removed from the field.

In determining nutrient removal and the actual value of
crop residue, it is important to realize that there are com-
ponents in addition to P and K. Crop residue also includes
N, secondary macronutrients, and micronutrients, as well
as organic carbon. The impacts of increased removal of
these nutrients and organic carbon from residue removal
are not as obvious in the short term as for P and K, but
they will definitely carry consequences in the long term.
While secondary macronutrients and micronutrients are
not typically provided through fertilization in Illinois,
greater removal can accelerate deficiency of these nu-
trients in the soil. Removal of basic cations (such as K,

Ca, and Mg) can lead to an increase in the need to lime
soils to maintain adequate pH levels. Nitrogen reserves,

as well as organic matter depletions, can lead to less crop
availability of N through the process of mineralization
(conversion of organic N to inorganic forms). Diminishing
organic carbon contents can also result in negative impacts
on soil physical, chemical, and biological properties. Thus,
all factors, including nutrient removal and soil resources,
should be carefully considered when estimating the actual
cost of crop residue removal.

Fertilizer Sources

MAP vs. DAP. Monoammonium phosphate (MAP) and
diammonium phosphate (DAP) are the most common P
sources. The main difference between these two products
is the amount of P and N present in the fertilizer and the
initial chemical reaction that takes place in the soil when
they are applied. Both products are made by ammoniation
of phosphoric acid. The grade for MAP varies (11-51-0,
10-50-0, 11-55-0, etc.) because the phosphoric acid quality
for MAP is lower than for DAP (which can be sold only as
18-46-0). As phosphate rock quality declines in the mines,
MAP production is favored. When applied in the soil,
MAP produces an acidifying reaction that can prevent the
formation of toxic levels of ammonia, while DAP produces
an alkaline reaction and the formation of ammonia. How-
ever, these initial differences diminish within a month or
two, and no agronomic differences are typically observed
between the two P sources.

Solubility of phosphorus. The water solubility of the PO,
listed as available on the fertilizer label is of little impor-
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tance under typical field crop and soil conditions on soils
with medium to high levels of available P when recom-
mended rates of application and broadcast placement are
used. Due to rapid interaction of P fertilizer with iron and
aluminum, P is tightly bound in the soil, so water solubil-
ity does not imply great movement or leaching.

For some situations, water solubility is important:

@ For band placement of a small amount of fertilizer to
stimulate early growth, at least 40% of the P should be
water-soluble for application to acidic soils, and prefer-
ably 80% for calcareous soils. As shown in Table 8.7,
the P in nearly all fertilizers commonly sold in Illinois
is highly water-soluble. Phosphate water solubility above
80% has not been shown to increase yield any further
than water solubility of at least 50%.

@ For calcareous soils, a high degree of solubility in water
is desirable, especially on soils that are shown by soil
test to be low in available P.

White vs. red potash. Both red and white potash are
muriate of potash (potassium chloride, or KCI). When the
ore is mined it is reddish in color due to iron impurities.
Depending on the processing and recovery method, the
iron impurities are either removed or are left on the final
product. Red potash is produced by grinding and flotation,
while white potash is produced by dissolution and recrys-
tallization in which iron is removed from the final product.
Red potash is 0-0-60, and white potash is slightly more
pure 0-0-62. Both forms are highly soluble and contain
approximately 47% chloride. The difference in the amount
of sodium is significant enough to produce any differences
in the crops. Red potash contains approximately 4% so-
dium and white potash about 1%; there are no agronomic
differences between the two products.

Noncommercial fertilizer sources. Livestock manure,
sewage sludge, and some industrial waste materials are
effective sources of plant nutrients. Since many of the
nutrients in these materials are in the organic form and
since the ratio of N to P is often not in the same proportion
as removed by the plants, these materials require special
management to ensure that an adequate supply of plant

Table 8.7. Water solubility of some common processed-
phosphate materials.

% water-

Material % P,0, | soluble
Ordinary superphosphate 0-20-0 16-22 78
Triple superphosphate 44-47 84
Mono-ammonium phosphate 11-48-0 46-48 100
Di-ammonium phosphate 18-46-0 46 100
Ammonium polyphosphate 10-34-0, 34-37 100
11-37-0
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nutrients will be available. Whenever possible, the alloca-
tion of these products should be based on P, not N, needs
of the crop to minimize the potential for long-term buildup
of P in the soil. The amount of nutrients present in these
products is animal- and management-specific. In order to
apply adequate nutrient rates, the quantities contained in
these materials need to be determined through chemical
analysis, if details are not already provided by the sup-
plier. Table 9.6 (p. 132) shows average nutrient values that
can be used as a general reference for different materi-

als. In equivalent bases of commercial fertilizer, P and K
availability from these sources is normally 80% and 85%,
respectively. A large percentage of both P and K will be
available the first year after application, and approximately
10% of the original amount will be available the second
year.

Placement of Fertilizers

Selecting the proper application technique for a particu-
lar field depends at least in part on the inherent fertility
level, the crop to be grown, the land tenure, and the tillage
system. On fields where the fertility level is at or above
the desired goal, method of placement is often irrelevant.
In contrast, on low-testing soils and in soils with high P-
and K-fixing capacity, placement of the fertilizer within

a concentrated band can be beneficial, particularly at low
rates of application. On higher-testing soils, plant recovery
of applied fertilizer in the year of application is usually
greater from a band than a broadcast application, though
yield differences are unlikely. Finally, there is no evidence
suggesting that fertility levels can be maintained if fertil-
izer rates are reduced in a band application.

Broadcast fertilization. Broadcast and incorporation

by plow or disk is an effective method to apply buildup
and maintenance rates of P and K on soils with adequate
fertility. This system, particularly when the tillage system
includes a moldboard plow every few years, distributes
nutrients uniformly throughout the entire plow depth. As
a result, roots growing within that zone have access to
high levels of fertility. Because the nutrients are intimately
mixed with a large volume of soil, opportunity exists for
increased nutrient fixation on soils having high fixation
ability. Fortunately, most Illinois soils do not have high
fixation rates for P or K.

Relatively immobile materials such as limestone, P, and K
move slowly in most soils unless they are physically mixed
by tillage operations. Broadcast applications of these
materials in no-till or other forms of conservation till-

age (including chisel plow) cause vertical stratification of
nutrients, with higher concentrations developing near the
surface. Such stratification has not been shown to reduce
yields of corn or soybeans in Illinois. Among other fac-
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tors, this is likely because crops develop more roots near
the soil surface in conservation tillage systems, due appar-
ently to both the improved soil-water conditions caused by
the surface mulch of crop residues and the higher levels of
available nutrients.

When doing a broadcast application it is important to
maintain uniformity across the application width, do the
correct amount of overlap, and have an applicator control
system that maintains application rate per unit of soil
surface constant independent of ground speed. When us-
ing dry bulk blends, ensure that materials are as uniform
as possible in size, density, and distribution in the fertilizer
bin. For liquids, maintain solution well mixed in the tank,
and check nozzles for clogging.

Starter or row fertilization. This is an application below
and to the side of the seed (typically 2 inches below and

2 inches to the side, also known as 2x2 placement). Other
techniques to attain a starter response include application
in direct contact with the seed (“pop-up” fertilization,
described later) and placement on the soil surface near the
seed row. These methods have not shown the consistency
of crop response observed for the 2x2 technique. On soils
of low fertility, 2x2 placement of fertilizer has been shown
to be an efficient method of application, especially when
the rate of application is markedly less than that needed to
build the soil to the desired level. Producers who are not
assured of having long-term tenure on the land may wish
to consider this option. The major disadvantages of row
fertilization are the additional time and labor required at
planting time, limited contact between roots and fertilizer,
and inadequate rate of application to increase soil levels
for future crops.

Wet and cool soil conditions early in the season can limit
plant growth and nutrient uptake. This is typically a greater
concern in no-till fields where the high surface residue con-
tent has a mulching effect. Row fertilization promotes rapid
and uniform corn growth when cool and wet soil conditions
are present, even in soils with high fertility. At high soil test
levels, the early growth response to starter seldom results

in increased yield at harvest. This early growth response

to starter occurs because the fertilizer band provides a

high nutrient concentration when uptake demands are high
relative to the small size of a root system with reduced
growth and nutrient uptake capacity due to unfavorable soil
conditions. For this reason, even when a large amount of
fertilizer is being added by broadcast, starter applications
are recommended on soils with low to medium fertility to
ensure adequate nutrient supply to corn seedlings.

The greatest response to starter in corn is given by N,
followed by P. Potassium produces the smallest response,
and typically only when K test levels are low or when soil
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conditions are limiting nutrient uptake. Nitrogen in the
band can increase P uptake by maintaining this nutrient in
a more available form. Also, roots proliferate in response
to N and P, so a band containing these two nutrients can
increase nutrient availability by producing more roots to
absorb the nutrients. The use of urea in the band, how-
ever, is not recommended since its hydrolysis produces
ammonia, which inhibits root growth and thus negatively
impacts P uptake. Since salt content can also injure roots,
it is recommended not to exceed 75 and 100 pounds of salt
(N plus K,0) per acre in a starter application for soybean
and corn, respectively. However, research has shown that
under some conditions as much as 200 pounds of N per
acre can be applied in a 2x2 placement without injuring
corn. Although rarely done, a 2x2 placement can supply
all the P and K maintenance for one crop.

In contrast to corn, soybean response to starter is unlikely
if soil fertility is medium to high or if an adequate broad-
cast application of P and K was done in a low-testing soil.
The difference is likely related to the distinct root system
of both crops and the fact that soybeans are planted later,
when soil conditions are less limiting for nutrient uptake.

Seed placed, or “pop-up,” fertilization. With this method
a small amount of fertilizer is applied directly with the
seed. The term “pop-up” is misleading. Corn does not
emerge sooner; in fact, it may be delayed a few days with
this kind of application. While corn may grow more rapidly
during the first 1 to 2 weeks after emergence, seldom will
there be a yield difference compared to a 2x2 placement.

Some advantages for this placement method include lower
equipment cost, faster planting (fewer fertilizer fill-up stops
during planting), and the possibility for early cultivation
for weed control due to faster growth of the crop. However,
seed-placed fertilization is a risky operation. Under normal
moisture conditions, the maximum safe amount of salt (N
plus K.O) for pop-up placement is about 10 or 12 pounds
per acre. In excessively dry springs, or sandy soils with
very low CEC (less than 8), even these low rates may result
in damage to seedlings and/or reduction in germination.
Urea or urea-containing fertilizers as well as micronutri-
ents should not be used in direct contact with the seed.

Soybean is more sensitive to salt than is corn, so pop-up
fertilization is not recommended for soybean.

Wheat is very responsive to P, especially under low-test
levels. Because of narrow rows in wheat, there are fewer
options for starter fertilizers than in corn. For this rea-
son, starter P (normally 10-34-0, 18-46-0, or 11-52-0) is
often placed with the seed. The small amount of N in the
fertilizer can also help the crop when no pre-plant N was
applied or when little carryover N is available from the
previous crop.
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For perennial forage crops, 30 pounds of PO, and up to
30 to 40 pounds of K,O per acre can be applied safely
when using a band seeder. This large amount of K is safe
because the rate per acre is distributed over more rows
(less fertilizer in direct contact with the seed) compared to
a wider 30-inch row planter.

Strip application. With this technique, P, K, or both are
applied in narrow bands on approximately 30-inch centers
on the soil surface, in the same direction as the primary
tillage. The theory behind this technique is that, after
moldboard plowing, the fertilizer will be distributed in a
narrow vertical band throughout the plow zone. This system
reduces the amount of soil-to-fertilizer contact as compared
with a broadcast application and thus reduces the potential
for nutrient fixation. Because the fertilizer is distributed
through a larger soil volume than with a band application,
the opportunity for root-fertilizer contact is greater.

Deep fertilizer placement. Several terms have been used
to define this technique, including root-zone banding, dual
placement, knife injection, and deep placement. With this
system any combination of N, P, and K can be injected

at a depth of 4 to 8 inches. The knife spacing varies, but
generally it is 15 to 18 inches apart for close-grown crops
such as wheat and 30 inches for row crops. This placement
technique is often used in combination with strip-tillage
operations. With this tillage system, greater early growth
and increase in corn yield, compared to a no-till system,
often is the result of tillage in strip-till and not the method
of nutrient placement. Under low-testing soils, when sur-
face soil conditions are dry and subsurface water content
is still adequate, subsurface placement (especially for K)
can be advantageous for corn in reduced tillage systems.
However, the small yield increase that can be expected

is not cost-effective in light of the added cost of deep
placement. It is important to realize that if the application
is deep, it takes a longer time for the roots to reach the
fertilizer. This can be a problem in years when growing
conditions limit root development. If a deep placement is
chosen in low-fertility soils, applying a starter fertilizer

is recommended. Another situation in which subsurface
applications may be beneficial (as long as the subsurface
band application does not create a channel for water and
soil movement) is when the potential for surface water
runoff is high.

Site-specific or variable-rate application. This applica-
tion method uses several remote sensing technologies,
yield monitors, global positioning systems (GPS), geo-
graphical information systems (GIS), and variable-rate
technology (VRT). These technologies can improve the
efficacy of fertilization and promote more environmen-
tally sound placement of fertilizer compared to single-rate
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applications derived from the conventional practice of
collecting a composite soil sample to represent a large area
of the field. Research has shown that this technology often
reduces the amount of fertilizer applied over an entire
field. However, one of the drawbacks of this placement
method is the expense associated with these technolo-
gies. Also, VRT can only be as accurate as the soil test
information used to guide the application rate. At this
point, due to the inherent high variability in soil testing
over small distances and the fact that most soils where
these technologies are being used have been managed to
have reserved P and K levels, the technology has seldom
produced significant yield increases.

Foliar fertilization. It is well known that plant leaves
absorb and utilize nutrients sprayed on them. Foliar fer-
tilization can be effective for nutrients required in small
amounts by plants. Nutrients required in large amounts,
such as N, P, and K, are recommended to be soil-applied
rather than foliar-applied. Foliar applications can only
supply very small amounts of the total nutrients needed
by crops. Because it would take many applications to
supply the needed amounts without burning leaves, foliar
application of major nutrients is neither practical nor cost-
effective.

Environmental Considerations

Phosphorus has been identified as an important pollutant
to surface waters. At very low concentrations, it can in-
crease eutrophication of lakes and streams, which leads to
problems with their use for fisheries, recreation, industry,
and drinking water. Although eutrophication is the natural
aging process of lakes and streams, human activities can
accelerate the process by increasing the concentration of
nutrients flowing into water systems. Since P is the ele-
ment most often limiting eutrophication in natural water
bodies, controlling its input into lakes and streams is very
important.

There are concerns that agricultural soils may be impor-
tant contributors to eutrophication. Normally about 5% of
the soil P is soluble or easily soluble (labile) and can be
lost in surface water runoff; the remaining 95% is tightly
bound to soil particles. When the soil particles end up in
the water, chemical equilibrium reactions release some of
the absorbed P into the water. Thus, erosion control and
reduction of P levels in the very surface of the soil are the
best ways to minimize P loss. The following practices can
help minimize P loss from agricultural fields:

1. Do not maintain excessively high-P soil test levels.
While soil test procedures were designed to predict
where P was needed, not to predict environmental
problems, the likelihood of P loss increases with high-P

Managing Soil pH and Crop Nutrients
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test levels. Of course, environmental decisions regarding
P applications should not be made solely on P soil test
levels. Rather, decisions should also include such factors
as distance from a significant lake or stream, infiltration
rate, slope, and residue cover. One possible problem with
using soil test values to predict environmental problems
is in sample depth. Normally samples are collected to a
7-inch depth for predicting nutritional needs. For envi-
ronmental purposes, it would often be better to collect
the samples from a 1- or 2-inch depth, which is the depth
that will influence P runoff. Another potential problem
is variability in soil test levels within fields in relation to
the dominant runoff and sediment-producing zones.

2. Maintain buffer strips (grassy waterways, vegetative
filter strips, or constructed wetlands) at the point where
water leaves the field.

3. Minimize soil erosion and surface water runoff by pro-
tecting soils with residue cover, conservation tillage, the
use of cover crops, farming on contours and having con-
tour buffer strips, reducing soil compaction and increas-
ing soil-water permeability, and maintaining subsurface
drainage systems, which allow excess water to move out
of the field in the tiles and not on the surface. Although
some of these practices may not reduce the potential
for loss of dissolved P, they will reduce the potential for
loss of total P.

4. Do not leave manure or P fertilizers on the soil sur-
face. Incorporating or injecting these products not only
reduces the potential for P runoff, it also reduces the po-
tential for N volatilization and reduces odor of manure
applications.

5. Match nutrient applications to crop needs. This will
minimize the potential for excessive buildup of P soil
tests and reallocate P sources to fields or areas where
they can produce agronomic benefits.

6. Where possible, grow high-yielding, high-P-removing
crops on fields that have excessively high-P soil test
levels. Even when this is done, it may take several years
to lower very high levels.

Time of Application

While an annual application of P and K in a corn-soybean
rotation is effective, it is possible to apply enough nutrients
in any one year to meet the needs of the crops to be grown
in the succeeding 2 to 3 years. Biennial applications are
often preferred to reduce application costs. With biennial
applications, it is recommended that you apply the fertil-
izer required for both crops before the corn crop and make
soybean a residual feeder in the rotation.
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P and K fertilizers may be applied in the fall to fields that
will not be fall-tilled, provided that the slope is less than
5%. Do not apply fertilizer in fall to fields that are subject
to rapid runoff. When the probability of runoff loss is low,
soybean stubble need not be tilled solely for the purpose
of incorporating fertilizer. This statement holds true when
ammoniated phosphate materials are used as well, because
the potential for volatilization of N from ammoniated phos-
phate materials is insignificant. P and K applications are
preferred in the fall because normally there is more time
available than during the spring planting season, and soil
conditions tend to be less conducive to compaction. One
drawback of fall P application is that the small amounts

of N accompanying ammoniated phosphate fertilizers

are subject to nitrification and potential loss. A three-year
study in Urbana showed total N recoveries at the end of
May to be 17% and 45%, respectively, for fall- and spring-
applied ammoniated phosphates (MAP and DAP).

For double-crop soybeans after wheat, it is suggested that
P and K fertilizer required for both crops be applied before
seeding wheat. This practice reduces the number of field
operations at planting time and hastens soybean planting.
Also, wheat can benefit by having abundant P available
during early establishment.

For perennial forage crops, broadcast and incorporate all
of the P and K buildup and as much of the maintenance as
economically feasible before seeding. After establishment,
top-dressed applications of P and K may be made at any
convenient time. Usually this will be after the first harvest
or in September.

Secondary Nutrients

As previously mentioned, since response to application of
secondary nutrients is uncommon in Illinois, there is not
a large database to correlate and calibrate soil test proce-
dures; thus, low confidence can be placed in the suggested
soil test levels offered in Table 8.8.

Calcium deficiencies in Illinois have not been observed for
soils with pH at or above 5.5. Calcium deficiency associ-
ated with acidic soils can be corrected by adjusting soil pH
with limestone.

Table 8.8. Suggested soil-test levels for secondary
nutrients.

Levels adequate for crop
production (Ib/A) Sulfur
Soil type Calcium Magnesium | Rating (Ib/A)
Sandy 400 60-75 Very low 0-12
Silt loam 800 150-200 Low 12-22
Response 22
unlikely

o
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Magnesium deficiency has been recognized in isolated
situations in Illinois. The soils most likely to be deficient
in Mg include acidic and sandy soils throughout Illinois
and low CEC soils in southern Illinois. Deficiency is more
likely where calcitic limestone (CaCQ,) rather than dolo-
mitic limestone (CaMg[CO,],) has been used.

The number of incidents with sulfur-deficient crops in the
Midwest has increased, probably the result of increased use
of S-free fertilizer; decreased use of S as a fungicide and
insecticide; increased crop yields, resulting in increased
requirements for all of the essential plant nutrients; and
decreased atmospheric S supply. Despite the increasing
frequency of S deficiency reports, crop responses to S
applications in Illinois have been inconsistent. Routine
application of S fertilizer is thus not recommended.

If an S soil test is performed, evaluate whether an S
response is likely by also considering organic matter level,
potential atmospheric S contributions, subsoil S content,
and soil-water conditions just before soil samples were
taken. Since soil organic matter is the primary source of S,
soils low in organic matter are more likely to be deficient
than soils with higher organic matter (>2.5%). Early-
season S symptoms may disappear as rainfall contributes
some S (especially downwind from industries emitting sig-
nificant S amounts) and as root systems develop to exploit
greater soil volume. Sulfur is also a very mobile nutrient.
In sandy soils under excess precipitation, leaching may
result in low test values of samples collected from the soil
surface. Conversely, if the soil surface is dry and hot at the
time of sampling, test results can overestimate the capacity
of the soil to supply this nutrient during the entire grow-
ing season. For these reasons, if a soil test is unexpectedly
low, use S only on a trial basis.

Micronutrients

Boron (B), chlorine (CI), copper (Cu), iron (Fe),
manganese (Mn), molybdenum (Mo), and zinc (Zn) are
the seven essential micronutrients (also known as minor
or trace elements). Although these nutrients are required
only in small (micro) amounts, if any of them is deficient,
it can result in severe yield reduction. Deficiencies of
these nutrients are not common, making it challenging
to study and to correlate and calibrate soil tests.
Micronutrient tests thus have very low reliability and
usefulness. Suggested levels for each test are provided

in Table 8.9. In most cases, however, plant analysis will
provide a better estimate of micronutrient needs than the
soil test. Table 8.2 shows critical plant-nutrient levels for
various crops.
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In general, deficiencies of most micronutrients are accen-
tuated by one of five situations: strongly weathered soils,
coarse-textured soils, high-pH soils, organic soils, and soils
low in organic matter, either inherently or because erosion
or land-shaping processes have removed the topsoil.

The use of micronutrient fertilizers should be limited to
areas of known deficiency, and only the deficient nutrient
should be applied. An exception to this guideline would
be situations in which farmers already in the highest yield
bracket try micronutrients experimentally in fields that are
yielding less than would be expected under good manage-
ment, which includes an adequate N, P, and K fertility
program and a favorable pH.

Confirmed deficiencies of micronutrients in Illinois have
been limited to B deficiency of alfalfa, Zn deficiency of
corn, and Fe and Mn deficiencies of soybean. To identify
areas before micronutrient deficiencies become impor-
tant, continually observe the most sensitive crops in soil
situations in which the elements are likely to be deficient
(Table 8.10).

Boron deficiency in alfalfa results in shorter internodes
and bunching of top leaves that are typically yellow-
reddish. Some plants might not flower, and under severe
deficiency, growing points may die. Deficiency symptoms
typically appear on the second and third cuttings of alfalfa
and are especially pronounced during droughty periods in
some areas of Illinois. Application of B on soils with less
than 2% organic matter is recommended for areas of high
alfalfa production. If you suspect B deficiency, a simple test
is to apply 30 pounds per acre of household borax (3.3 Ib
of B) to a strip. To make application easier, B can be added
to the P-K fertilizer. Generally 1 to 2 pounds of B per

acre can be applied yearly to sandy soil. On finer-textured
soils, 3 to 4 pounds of B per acre can be applied in the

first hay year to correct the deficiency for a few years. Oats
are sensitive to B. If oats accompany alfalfa during the
establishing year, it is better to apply B after the first year.
Foliar applications of 0.1 to 0.3 pounds of B per acre are
recommended for severely deficient fields. Do not apply B
to alfalfa the year before corn. Both corn and soybean have

Table 8.9. Suggested soil-test levels for micronutrients.

Micronutrient and Soil-test level (Ib/A)

procedure Very low | Low | Adequate
Boron—hot-water soluble 0.5 1 2
Iron—DTPA — <4 >4
Manganese—DTPA — <2 >2
Manganese—H,PO, — <10 >10
Zinc—.IN HCI — <7 >7
Zinc—DTPA — <1 >1
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Table 8.10. Soil situations and crops susceptible to micronutrient deficiency.

Micronutrient Sensitive crop | Susceptible soil situations Conditions favoring deficiency
Zinc (Zn) Young corn Low in organic matter, inherently or from erosion or land shaping | Cool, wet
Restricted root zone
High pH (>7.3)
Coarse-textured (sandy) soils
Very high phosphorus
Organic soils
Iron (Fe) Soybeans, High pH Cool, wet
grain sorghum
Manganese (Mn) | Soybeans, oats | High pH Cool, wet
Organic soils
Restricted root zone
Boron (B) Alfalfa Low organic matter Drought
Strongly weathered soils (south-central I1linois)
High pH
Coarse-textured (sandy) soils
Copper (Cu) Corn, wheat Infertile sand Unknown
Organic soils
Molybdenum (Mo) | Soybeans Acidic, strongly weathered soils (south-central I1linois) Unknown
Chlorine (Cl) Unknown Coarse-textured soils Excessive leaching by low-Cl water

low requirements for B and can suffer toxicity if the previ-
ous alfalfa crop received heavy or repeated B applications.

Zinc deficiency in corn is characterized by interveinal
light green to whitish bands from the base to the tip of
new leaves. Normally the edge of the leaf, including the
tip, and the midrib area stay green, but in cases of severe
deficiency the new leaves can be completely white. Also,
corn plants will look stunted and have shorter internodes.
Applications of 5 and 10 pounds of Zn per acre are recom-
mended for band and broadcast applications, respectively.
If a chelated product is used, follow the manufacturer’s
directions.

Iron deficiency in soybean appears in new leaves,
typically at early stages of development. The entire leaf
blade turns yellow except for the veins, which remain
green. The growth is often stunted. Foliar applications

are more effective in restoring green color. Typically 1 to
2 pounds of Fe per acre are recommended. When using
chelated products, follow the manufacturer’s directions.
Research in Minnesota has shown that for soybean, time
of Fe application is critical to attaining a response. Apply
0.15 pounds of Fe as Fe chelate per acre to leaves within 3
to 7 days after chlorosis symptoms develop (usually in the
second-trifoliate stage of growth). Waiting for soybeans to
grow to the fourth- or fifth-trifoliate stage before applying
Fe would result in no yield increase.

Manganese deficiency in soybean causes stunted plants
with green veins in yellow or whitish newer leaves and

typically occurs in late May and June if the weather turns
cool and wet. To correct Mn deficiency in soybean, spray

either manganese sulfate or an organic Mn formulation
onto the leaves after the symptoms appear. Broadcast
applications on the soil are not recommended; band ap-
plications of 5 to 8 pounds of Mn per acre can be effec-
tive. Foliar applications of 0.5 pounds of Mn per acre are
recommended. For chelated products, follow the manu-
facturer’s directions. Foliar applications of MNEDTA at
rates as low as 0.15 pounds of Mn per acre in mid-June to
soybean planted in early May have shown significant yield
increases. Similarly, multiple applications or delaying ap-
plications to early July have been beneficial.

Nontraditional Products

Many products circulate the fertilizer market claiming to
replace fertilizers and to cost less, to make nutrients in the
soil more available, to supply micronutrients, or to be a
natural product. Those promoting the products typically
use testimonials by farmers and present data from suspect
sources. The best approach that producers can take is to
challenge these peddlers to produce unbiased research
results in support of their claims.

Extension specialists at the University of Illinois are ready
to give unbiased advice when asked about new products.
An additional resource entitled Compendium of Research
Reports on Use of Non-traditional Materials for Crop
Production contains searchable data on a number of
nontraditional products that have been tested by university
researchers in the U.S. The publication can be accessed at
extension.agron.iastate.edu/compendium.
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Attachment 36:

Phosphorus Runoff from Incorporated and Surface-Applied Liquid
Swine Manure and Phosphorus Fertilizer
Daverede et al. 2004
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Phosphorus Runoff from Incorporated and Surface-Applied Liquid
Swine Manure and Phosphorus Fertilizer

I. C. Daverede,* A. N. Kravchenko, R. G. Hoeft, E. D. Nafziger, D. G. Bullock, J. J. Warren, and L. C. Gonzini

ABSTRACT

Excessive fertilization with organic and/or inorganic P amendments
to cropland increases the potential risk of P loss to surface waters.
The objective of this study was to evaluate the effects of soil test P
level, source, and application method of P amendments on P in runoff
following soybean [ Glycine max (L.) Merr.]. The treatments consisted
of two rates of swine (Sus scrofa domestica) liquid manure surface-
applied and injected, 54 kg P ha™"' triple superphosphate (TSP) sur-
face-applied and incorporated, and a control with and without chisel-
plowing. Rainfall simulations were conducted one month (1MO) and
six months (6MO) after P amendment application for 2 yr. Soil injec-
tion of swine manure compared with surface application resulted in
runoff P concentration decreases of 93, 82, and 94%, and P load
decreases of 99, 94, and 99% for dissolved reactive phosphorus (DRP),
total phosphorus (TP), and algal-available phosphorus (AAP), respec-
tively. Incorporation of TSP also reduced P concentration in runoff
significantly. Runoff P concentration and load from incorporated
amendments did not differ from the control. Factors most strongly
related to P in runoff from the incorporated treatments included Bray
P1 soil extraction value for DRP concentration, and Bray P1 and
sediment content in runoff for AAP and TP concentration and load.
Injecting manure and chisel-plowing inorganic fertilizer reduced run-
off P losses, decreased runoff volumes, and increased the time to
runoff, thus minimizing the potential risk of surface water contamina-
tion. After incorporating the P amendments, controlling erosion is
the main target to minimize TP losses from agricultural soils.

INTENSIVE LIVESTOCK FARMING enterprises that concen-
trate large numbers of animals indoors, particularly
non-ruminants, have emerged as a result of improve-
ments in animal housing and the success of crop produc-
tion on cash-crop farms (Beegle et al., 2000). The cost
of transporting low-density manure more than short
distances from livestock farms to cash-crop farms ex-
ceeds its nutrient value. Therefore, most animal waste
is land-applied near the animal production facility. The
dominant geology, soils, and topography of the local
area are often not considered before manure application
(Sharpley et al., 1994). Continued inputs of fertilizer
and manure in excess of crop P requirements have led
to a buildup of soil P levels, which are of environmental
rather than agronomic concern (Sharpley et al., 1994).

Phosphorus transported by surface runoff to streams
and lakes often accelerates eutrophication, thus affect-
ing the usage of water resources for many purposes such

1.C. Daverede, R.G. Hoeft, E.D. Nafziger, D.G. Bullock, J.J. Warren,
and L.C. Gonzini, Department of Crop Sciences, 1102 South Goodwin
Avenue, University of Illinois, Urbana, IL 61801. A.N. Kravchenko,
Department of Crop and Soil Sciences, Michigan State University,
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as drinking, fishing, and recreation (Foy and Withers,
1995). The transport of P occurs in dissolved and partic-
ulate forms. Particulate phosphorus (PP) encompasses
all solid-phase forms and includes P sorbed by soil parti-
cles and organic matter eroded during runoff. While
dissolved P is, for the most part, immediately available
for biological uptake, PP can provide a long-term source
of P for aquatic plant growth. Algal-available P repre-
sents the dissolved phase and the amount of PP that is
potentially available for algal uptake (Sharpley et al.,
1991).

The main factors controlling P movement in surface
runoff are transport (runoff and erosion) and source
factors (surface soil P content and method, rate, and
timing of fertilizer and animal manure applications)
(Sharpley et al., 1993). High rates of P applied either
as a fertilizer or manure, particularly if it is left on the
soil surface, will exacerbate the potential for movement
of DRP from fields (Baker and Laflen, 1982; Mueller
etal., 1984). Incorporation of P materials either through
tillage or through injection will generally reduce the
potential for DRP runoff (Eghball and Gilley, 1999;
Withers et al., 2001; Tabbara, 2003). On the other hand,
tillage operations may increase the potential for TP loss,
especially on highly erosive sites. Eghball and Gilley
(1999) found that runoff DRP and AAP concentrations
were greater for no-till than disked treatments during
two consecutive simulated rainfall events on wheat
(Triticum aestivum L.) residue plots with a 6% slope.
In contrast, concentrations of TP and PP were greater
for the disked treatments compared with the no-till
plots. Cox and Hendricks (2000) reported a more than
threefold increase in TP concentration in runoff from
conventionally tilled compared with no-till soils for a
wide range of soil P levels on 2 to 6% slopes.

Runoff transport of P from surface-applied manure
increases with the application rate. Edwards and Daniel
(1993) observed that DRP and TP concentration in run-
off from fescue (Festuca arundinacea Schreb.) plots was
directly related to swine slurry application rate. Tabbara
(2003) also found a proportional increase in TP, PP,
AAP, and DRP concentration and load in runoff from
fallow soils when surface-applied liquid swine manure
rates were doubled.

Phosphorus losses from treatments that compare in-
organic versus organic amendments tend to vary among
different experiments. Eghball and Gilley (1999) ob-
served that the concentrations of DRP and AAP in

Abbreviations: AAP, algal-available phosphorus; DRP, dissolved re-
active phosphorus; HM, high manure rate; LM, low manure rate;
1MO, first rainfall simulation (one month after treatment application);
6MO, second rainfall simulation (six months after treatment applica-
tion); PP, particulate phosphorus; TP, total phosphorus; TSP, triple su-
perphosphate.
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runoff were significantly greater for a fertilizer treat-
ment than two rates of beef cattle feedlot manure when
all were surface-applied before an initial rainfall event.
However, in a second rainfall event, increased DRP and
AAP in runoff resulted from the highest manure rate.
Withers et al. (2001) observed that P runoff from TSP
was similar to liquid cattle manure when it was either
surface-applied or incorporated with a rotovator. Tab-
bara (2003) found higher concentrations and load of
all P forms from plots receiving broadcast P fertilizer
compared with plots receiving surface-applied liquid
swine manure.

Rainfall frequency and time of rainfall occurrence
after the application of manures or fertilizers have also
been shown to affect P runoff. Sharpley (1997) studied
the effects of rainfall frequency and timing on P runoff
after poultry litter had been applied to different soils. He
observed decreasing concentration of P after successive
rainfall events. Dissolved reactive P and AAP decreased
when the rainfall event occurred 35 d compared with
1 d after the poultry litter had been applied. Similar
trends were reported by Westerman and Overcash
(1980) for TP runoff from swine and poultry wastes
applied over fescue grass.

The objectives of this study were to (i) determine the
effect of placement of P-containing materials on the
concentration and load of three P forms (DRP, AAP,
and TP); (ii) determine the effect of P source and rate
on P in runoff; (iii) determine the relationship between
soil test P levels and P in runoff; and (iv) evaluate P in
runoff 1 and 6 mo after the treatment application.

MATERIALS AND METHODS
Study Site and Experimental Design

The study was conducted from 1999 to 2001 at the North-
western Illinois Agricultural Research and Demonstration
Center, Monmouth, IL, on a Tama silt loam soil (fine-silty,
mixed, mesic Typic Argiudoll). The texture of the A horizon
has an average of 24% clay, 70% silt, and 6% sand. Average

pH and organic matter content are 6.1 and 37 g kg™, respec-
tively. Mean annual precipitation in the area is 940 mm. Figure
1 details monthly averages of natural rainfall and air tempera-
tures measured at the study site.

The experiment was done as a randomized complete block
design with two repetitions and two observations per plot (1
and 6 mo after P amendment applications). The treatment
structure was a4 X 2 X 4 X 2 X 2 X 2 factorial arrangement
generated from four P source amendments (HM, LM, TSP,
and a control), two application methods (chisel plow or injec-
tion and surface application), four Bray P1 extraction levels,
two years, two blocks per year, and two times (1 and 6 mo
after P amendment application). Each block contained thirty-
two 9- by 6-m unit plots, with a 5.5% mean slope.

Plot Establishment and Treatment Application

To obtain four categories of soil P levels ranging from 30
to 300 mg kg !, each 9- by 6-m main plot was soil sampled
from 0 to 2.5 cm on 3 May 1999 and sent to a commercial lab
(for rapidity), to be analyzed by the Bray and Kurtz P1 soil
extraction method. Triple superphosphate was broadcast to
every main plot based on the soil test and every treatment
combination was then randomly assigned to each soil P level
category. A field cultivator was used to mix and prepare the
soil that was going to be used for Year 1, and soybean was
planted on 19 May 1999 at 38-cm row spacing. Meanwhile,
the adjacent field that was going to have soybean planted in
2000 to repeat the experiment was being planted with corn
(Zea mays L.), having being tilled with a field cultivator to
incorporate the phosphorus fertilizer.

In early October 1999, after the soybean crop was harvested,
soil samples were collected from the outside perimeter of the
microplots of Year 1 to be analyzed for Bray P1 soil extraction
levels and by a water-extractable P method. Simulated rainfall
collection microplots 2 by 1.5 m were delimited by flags at
the center and lower part of the 9- by 6-m main plots. Simu-
lated rainfall took place only on the 2- by 1.5-m microplots.
The shorter sides of microplots and main plots were perpendic-
ular to the slope. The same experimental design was set up
again in late September 2000 on an adjacent site to repeat the
experiment. This field had residue from soybean that had been
planted on no-till at 38-cm row spacing. Before the first rainfall
simulation, soil samples were collected from the outside perim-
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Fig. 1. Mean monthly rainfall and air temperature measured at the Northwestern Illinois Agricultural Research and Demonstration Center,

Monmouth, IL, from May 1999 to May 2001.
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eter of the Year 2 microplots and were later analyzed for Bray
P1 soil extraction levels and by a water-extractable P method.
The range of Bray P1 soil extraction values for both years
was 27 to 1248 mg kg~!, which was many times greater than
the range sought originally. We found out that the commercial
lab had not been diluting the samples with high P levels so
many of the Bray P1 extraction values from May 1999 were
extremely underestimated. The corrected Bray P1 extraction
values for each category are found in Table 1.

In mid-October 1999 and early October 2000, after the plots
had been delimited but before framing the microplots, liquid
swine manure with 98% moisture (SD = 0.28) was surface-
applied and row-injected at rates of 46 680 and 93 370 L ha™!
and 54 kg ha™! of P as TSP was surface-broadcast. In 1999,
the manure volumes represented 39.4 and 78.6 kg P ha™! for
LM and HM, respectively, and in 2000, they represented 33.1
and 66.2 kg P ha™' for LM and HM, respectively. The TSP
and control treatments included both no-till and chisel plow
to a depth of 25 cm, perpendicular to the slope. Manure was
injected in a horizontal band at a 10-cm depth and 76-cm
spacing using an injector with disk sweeps. Plots with injected
manure were not chisel-plowed. Manure was surface-applied
by spreading it back and forth within the plot limits and across
the slope with a hand-held hose connected to a supply tank
for a certain amount of time, depending on the rate assigned
to the plot.

After the P amendments were applied, each microplot was
isolated with three plastic frames: the 2-m-long and 20-cm-wide
frames were set along the slope and the 155-cm-long and 15-
cm-wide frame was set across the slope and at the top side of
the microplot. A 155-cm-wide by 76.2-cm-long collection trian-
gle was attached at the downhill side above a 50.2-cm-diameter
by 76.2-cm-high cylindrical plastic container that had been
inserted into a hole augered into the soil. The barrel was
uncovered during rainfall simulation, but the collection trian-
gle was always covered to prevent rainfall simulation water
from drifting onto it and flowing into the barrel. The plastic
frames (1.3-cm-thick) were inserted 5 cm into the soil. An
extra 7 cm at the top of the collection triangle (adjacent to
the lower part of the microplot) was bent 90 degrees, and this
part was inserted into the soil to prevent water from flowing
under the triangle. Residue-cover percentage was determined
subsequently by the line-transect method (Shelton et al., 1992).
The collection equipment was left in place until the following
rainfall simulation (6MO). In November 1999, the microplots
were brought to field capacity 24 h before rainfall simulation
using a hose connected to a water tank. This was done because
soils were very dry due to lack of natural rainfall and we
sought to minimize the effect of soil moisture on runoff.

Rainfall-Runoff Simulation and Sample Collection

Rainfall simulations were conducted at each of the micro-
plots in mid-November 1999 and in mid-May 2000. The trial
was repeated in late October 2000 and early May 2001. Four
rainfall simulators (Humphry et al., 2002), each equipped with
one nozzle (TeeJet 1/2HH-SS50WSQ; Spraying Systems,

Table 1. Bray P1 soil extraction categories (32 observations per
category) used in the factorial arrangement.

Soil P level Standard

categories Average Maximum Minimum deviation
mg kg™

1 63 160 12 35

2 97 264 32 58

3 307 588 49 175

4 796 1600 288 255

Wheaton, IL) placed 3 m above the soil surface, were used
to simulate a 95 = 12 mm h™! intensity rainfall. Rainfall inten-
sity was measured by placing rain gauges on the microplots
during the rainfall simulations. The aluminum frame support-
ing the nozzle was fitted with tarpaulin sheets to provide a
windscreen. The duration of simulated rainfall varied from
microplot to microplot, but was sufficient to provide water
for a 30-min runoff event. The water used for rainfall simula-
tion came from a 76-m-deep aquifer near Monmouth, IL. This
water was stored in a tank, and the DRP value of this water
ranged from 0.02 to 0.12 mg L™!, depending on the day of
supply. In 6MO 2001, while sampling the last block, the hose
used to transfer water from the main storage tank to the
container used for the experiment was contaminated with high
levels of P. All P runoff data obtained from the 19 subsequent
rain simulations were discarded.

Runoff samples were collected from each microplot at 2.5,
7.5,17.5, and 27.5 min after the onset of runoff. These numbers
represented the midpoints of the first, second, fourth, and
sixth 5-min periods of collection. The concentrations were
weighted according to each runoff volume to collect one com-
posite sample per experimental unit per time. Runoff volumes
were recorded by measuring the depth of water in the bucket
at each sampling time (including time 0) and after 30 min.

Water and Soil Analysis

Within 12 h after sample collection, portions of the runoff
samples for DRP analysis were filtered through Whatman
(Maidstone, UK) no. 1 filter paper and then vacuum-filtered
through a 0.45-pwm Millipore (Billerica, MA) filter paper. After
filtering, samples were stored at 4°C and were analyzed within
24 h for DRP using the ascorbic acid method (American Public
Health Association, 1995).

Unfiltered portions of samples were stored at 4°C until
analysis for AAP. Algal-available P was measured on unfil-
tered runoff samples using the iron-oxide strip method (Sharpley,
1993). Unfiltered samples were also analyzed for TP by a
Kjeldahl digestion method (Patton and Truitt, 1992). Samples
analyzed for both AAP and TP were neutralized before using
the ascorbic acid method (American Public Health Associa-
tion, 1995). This was done by adding two drops of phenol-
phthalein indicator solution to the filtered acid sample and
subsequently adding drops of 10 M NaOH while swirling the
bottle until the solution turned light pink. Phosphorus load
(kg ha™!) was calculated by multiplying the total volume of
runoff in 30 min by the composite sample concentration.
“Rainwater” DRP concentration was subtracted from the run-
off P concentration. Runoff water sediments were measured
by drying 10 mL of unfiltered water sample at 110°C until
constant weight.

The Bray and Kurtz P-1 test for extracting soil P was used
(Frank et al., 1998). Water-extractable P was determined by
slightly modifying the method of Pote et al. (1996) by mixing
1 g of soil with 25 mL of distilled water, shaking for 1 h, and
syringe-filtering through a 0.45-um Millipore filter paper. The
ascorbic acid method procedure was used for the color devel-
opment of Bray P1 and water-extractable P. When the trans-
mittance exceeded the standard curve, the extractant was di-
luted as needed. Soil organic matter was estimated as the
weight loss on ignition (Combs and Nathan, 1998). Total P in
manure was analyzed by the inductively coupled plasma
atomic emission spectroscopy method SW846-6010B (USEPA,
1992). Soil pH was measured in a 1:1 soil to water slurry
(Watson and Brown, 1998). Eight subsamples from around
the microplot were collected for each soil sample, which was
subsequently air-dried, crushed, and sieved to pass a 2-mm
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sieve. Clay content was determined by the hydrometer method
(Klute, 1986) on 10 samples.

Data Analysis

The mixed model analysis for repeated measures was per-
formed using the MIXED procedure of SAS (Littell et al.,
2000; SAS Institute, 2001). Bray P1 extraction level was used
as a covariate. The variance—covariance matrix was modeled
with the unstructured option in SAS. Year and block within
year were considered random variables. Time (1IMO and
6MO), P source (HM, LM, TSP, and control), and two applica-
tion methods (chisel plow or injection, and surface application
or no-till) were considered fixed variables. The model included
all possible interactions between time, P source and applica-
tion method, and Bray P1 as a covariate. The repeating subject
was the microplot nested in year X P source X application
method. Means comparisons were performed using the Scheffé
method (Scheffé, 1953) because it provides a conservative
experimentwise error protection for any number of contrasts.
P values <0.1 were considered significant when comparing
means.

The incorporated data were analyzed by regression proce-
dures using PROC REG (SAS Institute, 2001) with the step-
wise selection method to select the independent variables that
significantly affected the dependent variables (P = 0.05). Bray
P1 soil extraction value, residue cover, and sediment concen-
tration and load were used in the regression model as indepen-
dent variables for DRP, AAP, and TP concentration and load.
The Type II sums of squares were taken into account when
assessing the relative contribution of each term in explaining
the dependent variable.

RESULTS AND DISCUSSION

Time to Runoff, Runoff Volume, Sediment
Concentration, and Residue Cover

The F and P values for the fixed effects in time to
runoff, runoff volume, and sediment concentration are
found in Table 2. The three-way interaction time X P
source X application method was significant for time
to runoff (P < 0.1). The longest time to runoff occurred
in the incorporated amendments and the chisel-plowed
control, averaging 1 h compared with an average of
9 min for the surface-applied treatments (Table 3). The
interaction time X application method was significant
for runoff volume, and the highest runoff volume re-
sulted for the surface-applied treatments in IMO, aver-
aging 16.5 mm. Plots with incorporated treatments in

1IMO and all the plots in 6MO resulted in significantly
lower runoff volumes, averaging 5.9 mm.

The interaction P source X application method was
significant for sediment concentration, and the highest
values were observed for the chisel-plowed plots (con-
trol and TSP), averaging 4.1 g L™, followed by injected
LM, HM, and the surface-applied treatments (that were
not significantly different at P = 0.1) that altogether
averaged 1.8 g L™! (Table 3).

Residue cover was only measured before 1MO, and
the interaction P source X application method was sig-
nificant (P < 0.0001). The highest residue cover was
observed in the no-till plots (surface-applied amend-
ments and control) with an average of 92%, followed
by the injected manure plots with an average of 61%,
and the least residue cover was observed in the chisel-
plowed plots, averaging 37% (Table 3). Residue cover
was negatively correlated to sediment concentration
(r = =041, P < 0.0001), and positively correlated to
runoff volume (r = 0.54, P < 0.0001). The positive
correlation of residue cover with runoff volume is most
probably due to the relationship between residue cover
percentage and application method since the highest
residue cover percentage was measured in the no-till,
surface-applied plots, which had the highest runoff
volumes.

Soil Phosphorus

The relationship between Bray P1 soil extraction (mg
kg™!) and water-extractable soil P (mg kg™!) in 2.5-
cm-deep soil samples was linear, and the following equa-
tion was found:

Bl = 62 + 5.3WEP [1]

where B1 (mg kg™!) is Bray P soil extraction value
and WEP (mg kg™!) is water-extractable P (R?> = 0.96,
P < 0.0001).

Dissolved Reactive Phosphorus

Time X P source X application method interaction
was significant for DRP concentration and load in runoff
(Table 4). High DRP concentrations and loads were
observed in runoff from plots that had been amended
with surface-applied TSP and manure one month earlier
(IMO) (Fig. 2 and 3). When these amendments were

Table 2. Type 3 tests of fixed effects for time to runoff, runoff volume, and sediment concentration as affected by time of rainfall
simulation (1 and 6 mo after P amendment application); four phosphorus sources (PS) (control, triple superphosphate, and two
manure rates); two application methods (AM) of P amendments (incorporation and surface application); and Bray P1 as a covariate.

df F value
Numerator Denominator Time to runoff Runoff volume Sediment
Time 1 1 NS NS NS
PS 3 230 NS NS 4.1+
Time X PS 3 230 7.9k NS NS
AM 1 1 194.2F NS NS
Time X AM 1 230 258,05 75.6%* 24 (P <0.12)
PS X AM 3 230 NS NS 2.5
Time X PS X AM 3 230 3.0+ NS NS
Bray P1 1 230 NS NS NS

** Significant at the 0.01 probability level.
*#* Significant at the 0.001 probability level.
T Significant at the 0.1 probability level.
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Table 3. Mean values for time to runoff, residue cover, runoff volume, and sediment concentration.}

Surface-applied Incorporated: chisel plow (control, TSP); injected (LM, HM):

Control TSP LM HM Control TSP LM HM

1IMO§
Time to runoff, min 8a 14a Ta 8a 129b 126b 114b 82b
Residue cover, %[ 93a 93a 92a 91a 38b 35b 57¢ 65ac
Runoff volume, mm 16.5a 3.5b

6MO§
Time to runoff, min 18ab 17ab 20ab 26ab 19ab 27ab 39ab 47b
Runoff volume, mm 8.7b 5.4b

1IMO and 6MO

Sediment, g L' 1.7ac 1.6ac 1.5a 1.4a 3.9bc 4.2b 2.7ab 1.8a

T Values across each variable that are followed by the same letter are not significantly different at P = 0.1, determined by the Scheffé test.

£ TSP, triple superphosphate; LM, low manure rate; HM, high manure rate.

§ Rainfall simulation one month (1IMO) and six months (6MO) after P amendment application.

1l Residue cover was only measured before 1MO rainfall simulation.

incorporated, DRP concentration and load were greatly
reduced in IMO, showing no difference with the control
plots. The differences in DRP concentration and load
between surface-applied and incorporated treatments
were only significant for HM at 6MO (Fig. 2 and 3).
Eghball and Gilley (1999), working on wheat and sor-
ghum [Sorghum bicolor (L.) Moench.] residues, also
found that DRP concentrations in runoff from surface-
applied cattle manure and inorganic fertilizer were sig-
nificantly greater than those from incorporated treat-
ments. This application method effect was observed
again in a second rainfall simulation 24 h after the first
one, but as occurred in the 6MO event in our study, the
differences among the tillage treatments in the second
rainfall simulation were smaller. Concentration and load
of DRP in runoff from surface-applied HM were not
significantly higher than those from surface-applied LM
(Fig. 2 and 3). Dissolved reactive P concentration from
surface-applied TSP was smaller than for surface-
applied HM (P < 0.01). Withers et al. (2001) surface-
applied TSP and liquid cattle manure at rates of 60 kg
ha™! P on a growing crop of winter wheat. The first
25 mm of natural rainfall occurred 3 wk after the treat-
ment application and the DRP concentrations in runoff
were 6.5 and 3.8 mg L~! for TSP and liquid cattle ma-
nure, respectively. In our study, the average DRP con-
centrations for the surface-applied HM, LM, and TSP
were 10.3, 7.6, and 5.6 mg L~!, respectively. The TSP

concentration was very similar to Withers et al. (2001),
and the differences between the manure treatments are
probably due to the higher content of water soluble P
in the swine manure compared with cattle manure. In
our 6MO simulation event, we observed DRP concen-
tration in runoff to be around 1.3 mg L~! from TSP and
manure treatments. These results were very similar to
the ones observed by Withers et al. (2001) after two
subsequent runoff events.

The incorporated treatments showed no differences
in DRP concentration or load between time or P sources.
However, there was a linear effect of Bray P1 soil extrac-
tion value on the concentration of DRP in runoff from
incorporated treatments (Fig. 4). The data were fit sepa-
rately by chisel-plowed plots and injected manure plots
since the injected manure plots had a higher slope com-
pared with the chisel-plowed plots. Andraski and Bundy
(2003) also observed a strong relationship between Bray
P1 soil extraction value and DRP concentration in run-
off from a Typic Argiudoll soil that had recently incor-
porated dairy manure (with a chisel plow). Sharpley
and Smith (1995) found that labile and chemisorbed
inorganic P increased when soils were amended with
feedlot wastes. In addition, Reddy et al. (1980) reported
that a soil receiving high rates of manure sorbed less P
and desorbed more P. In our study, the amendments
probably increased P desorption in the soils, and this

Table 4. Type 3 tests of fixed effects for concentration (mg L") and load (kg ha™"') of dissolved reactive phosphorus (DRP), total
phosphorus (TP), and algal-available phosphorus (AAP) in runoff as affected by time of rainfall simulation (1 and 6 mo after P
amendment application); four phosphorus sources (PS) (control, triple superphosphate, and two manure rates); two application
methods (AM) of P amendments (incorporation and surface application); and Bray P1 as a covariate.
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F value
f

d DRP DRP TP TP AAP AAP
Numerator Denominator (mg L) (kg ha™") (mg L) (kg ha™') (mg L) (kg ha™")

Time 1 1 NS NS NS 47.8% NS 51.67
PS 3 211 19,85k 28. 1k 13475 8.4k 18,5k 20,7
Time X PS 3 211 171+ 30.6%* 14,53k 12,25k 1707 29 4k

AM 1 1 99.9F 378.2F 46.37 88.2F 91.27 28237
Time X AM 1 211 110.5%= 295, 2%%3% 93.6%+%* 1013 104,17 270.5%%%
PS X AM 3 211 17.5%%* 29, 22 4k 12.0%%* 19,35k 28,1k
Time X PS X AM 3 211 16.17+%* 22 2%k 15,04 7.1 16.2%%* 16.3%+%*
Bray P1 1 211 101.9%%* 26,774 R 4.87 163.47# 311wk

** Significant at the 0.01 probability level.
*#* Significant at the 0.001 probability level.
T Significant at the 0.1 probability level.
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Fig. 2. Mean dissolved reactive phosphorus (DRP) concentration in
runoff as affected by time of rainfall simulation (one [1IMO] and six
months [6MO] after P amendment application); P source (control,
TSP = 54 kg P ha! as triple superphosphate, LM = low swine
manure rate, and HM = high swine manure rate); and application
method (surface-applied and incorporated, where the control and
TSP were chisel-plowed, and LM and HM were injected). Mean
values (n = 16) that have the same letters are not significantly
different (P < 0.1) as determined by the Scheffé test.

effect was evidently enhanced at increasing Bray P1 soil
extraction levels.

Dissolved reactive P load in runoff from the incorpo-
rated treatments was linearly related to Bray P1 soil
extraction levels, but the model did not explain a large
amount of the variability (P < 0.001, R*> = 0.25). Dis-
solved reactive P load in our study was more variable
than concentration since DRP load is related to runoff
volumes, which depend on residue cover, slope, and
surface roughness, all of which differed among plots.

Total Phosphorus

Time X P source X application method interaction
was significant for TP concentration and load in runoff

1.6
1.4 ¢ M Surface-applied
1.2 1
g 11 c
)
~ 0.8 O Incorporated: Chisel
é 06 plow (CONTROL,
) ’ TSP); Injected (LM, HM)
0.4
0.2
0
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0: O/ O'
FEEFE TS
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& &

Fig. 3. Mean dissolved reactive phosphorus (DRP) load in runoff as
affected by time of rainfall simulation (one [IMO] and six months
[6MO] after P amendment application); P source (control, TSP =
54 kg P ha ! as triple superphosphate, LM = low swine manure
rate, and HM = high swine manure rate); and application method
(surface-applied and incorporated, where the control and TSP were
chisel-plowed, and LM and HM were injected). Mean values (n =
16) that have the same letters are not significantly different (P <
0.1) as determined by the Scheffé test.

Bray P1, mg kg'1

Fig. 4. Relationship between runoff dissolved reactive phosphorus
(DRP) concentration and Bray P1 soil extraction values for incor-
porated treatments (chisel-plowed control, TSP = chisel-plowed
54 kg P ha™! as triple superphosphate, LM = injected low swine
manure rate, HM = injected high swine manure rate).

(P < 0.001; Table 4). In IMO, surface-applied manure
produced greater TP concentration and load in runoff
compared with injected manure (Fig. 5 and 6). In 6MO,
no differences were found for TP concentration or load
in runoff between surface and incorporated treatments.

In a study where beef cattle manure and fertilizer P
had been surface-applied and disked up and down the
slope, Eghball and Gilley (1999) found that TP concen-
tration and load were not influenced by the application
method when running off sorghum residue. Moreover,
when working on wheat residue, they reported that con-
centration and load of TP were less for no-till than for
disked treatments, because greater erosion from the
disked soils resulted in more PP and TP being carried
by runoff. In our study, the incorporated manure was
injected on the contour, and the residue cover doubled

14 q
12 M Surface-applied
R 10
o0 .
£ 38 O lIncorporated: Chisel
ar plow (CONTROL, TSP);
= 6 Injected (LM, HM)
=
= 4
2| a
0 T
& & T TS SS
T F S
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o o
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Fig. 5. Mean total phosphorus (TP) concentration in runoff as af-
fected by time of rainfall simulation (one [IMO] and six months
[6MO] after P amendment application); P source (control, TSP =
54 kg P ha™! as triple superphosphate, LM = low swine manure
rate, and HM = high swine manure rate); and application method
(surface-applied and incorporated, where the control and TSP were
chisel-plowed, and LM and HM were injected). Mean values (n =
16) that have the same letters are not significantly different (P <
0.1) as determined by the Scheffé test.
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Fig. 6. Mean total phosphorus (TP) load in runoff as affected by time
of rainfall simulation (one [IMO] and six months [6MO] after P
amendment application); P source (control, TSP = 54 kg P ha™!
as trlple superphosphate, LM = low swine manure rate, and HM =
high swine manure rate); and application method (surface-applied
and incorporated, where the control and TSP were chisel-plowed,
and LM and HM were injected). Mean values (n = 16) that have
the same letters are not significantly different (P < 0.1) as deter-
mined by the Scheffé test.

the one used in the study by Eghball and Gilley (1999).
In addition, the injection and chisel-plowing in our study
produced high surface roughness whereas the disked
soils in Eghball and Gilley (1999) probably produced a
smooth surface. These facts may explain why the TP
concentration and load running off our chisel-plowed
and injected plots were less than half of the TP concen-
tration for the tilled plots reported for their plots.

No differences were found for TP concentration be-
tween surface-applied and chisel-plowed TSP in IMO
(Fig. 5). This was mainly caused by the high TP concen-
tration from the chisel-plow treatments that equaled
the TP from the surface-applied TSP. Ninety percent
of the TP from chisel-plow plots was PP, and only 33%
of the TP from surface-applied TSP was PP. So evidently
what caused the high TP concentration in runoff was
the erosion coming off the chisel-plow treatments. How-
ever, if we take into account that the time to runoff for
the chisel-plowed TSP treatment was in average 126
min compared with 14 min for the surface-applied TSP
(Table 3), it is clear that incorporating TSP is the pre-
ferred practice to reduce P runoff. The TP load was
much lower in the chisel-plowed TSP compared with
the surface-applied TSP (Fig. 6). This was caused by
the very low runoff volumes coming off chisel-plow
plots, which were about one-fifth the runoff volumes
from no-till plots.

Total P concentration and load in runoff did not differ
between the two surface-applied manure rates (Fig. 5
and 6). Higher TP concentration was observed in HM
compared with the TSP treatment in IMO, whereas no
differences were observed among the surface-applied
amendments for TP load (P < 0.1).

Total P concentration and load in runoff from incor-
porated treatments showed no differences between times
or P sources. However, sediment concentration and
Bray P1 soil extraction level were related to TP concen-

Fig. 7. Relationship between total phosphorus (TP) concentrations in
runoff from incorporated treatments (including control), sediment
(SED) concentration in runoff, and Bray P1 (B1) soil extraction
value. TP concentration = 0.0025B1 + 0.571SED; R* = 0.91,
P = 0.001.

tration from all the incorporated treatments including
the control (Fig. 7). The following equation was found:

TPC;,. = 0.0025B1 + 0.571SED [2]

where TPC;,. (mg L™!) is TP concentration from incor-
porated treatments in runoff, B1 (mg kg™') is Bray P1
soil extraction value, and SED (g L™!) is sediment con-
centration in runoff. The adjusted R*> was 0.91 (P <
0.001). Sediment concentration explained three times
more variability (Type II sums of squares) than did Bray
P1 soil extraction value. The close association between
sediment and TP concentration has also been observed
in other studies (Aase et al., 2001; Andraski and Bundy
2003; Andraski et al., 1985; Cox and Hendricks 2000).
Total P load was related to sediment load and Bray
P1 soil extraction value (Fig. 8). The following equation
explained the relationship between the variables:

TPL;,. = 0.114B1 + 0.456SED [3]

where TPL,,. (g ha™!) is total P load from incorporated
treatments in runoff, B1 (mg kg™!) is Bray P1 soil extrac-
tion value, and SED (kg ha™!) is sediment load in runoff.
The adjusted R? was 0.72 (P < 0.001). Sediment load
explained nine times more variability (Type II sums of
squares) than Bray P1 soil extraction value. It is clear
that erosion control is the main target when the objec-
tive is to minimize TP loss from agricultural soils where
nutrients have been incorporated.

Algal-Available Phosphorus

Algal-available phosphorus (A AP) concentration and
load in runoff were similar to DRP concentration and
load. For surface-applied amendments, DRP constituted
an average of 81% of AAP, while for incorporated treat-
ments, DRP was 55% of AAP. Sediment concentration
in runoff and Bray P1 soil extraction value were the
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Fig. 8. Relationship between total phosphorus (TP) load in runoff
from incorporated treatments (including control), sediment (SED)
load in runoff, and Bray P1 (B1) soil extraction value. TP load =
0.114B1 + 0.456SED; R* = 0.72, P = 0.001.

only variables that affected the AAP concentration in
runoff from incorporated treatments (Fig. 9). The fol-
lowing equation was found:

AAPC;, = 0.0018B1 + 0.016SED +
0.00017B1 x SED [4]

where AAPC;,. (mg L) is algal-available P concentra-
tion from incorporated treatments in runoff, B1 (mg
kg™!) is Bray P1 soil extraction value, SED (g L) is
sediment concentration in runoff, and B1 X SED is the
interaction between sediment concentration and Bray
P1 soil test value. The adjusted R? was 0.85 (P < 0.001).
Bray P1 explained 20 times more variability (Type II
sums of squares) than sediment concentration, and Eq.

Fig. 9. Relationship between algal-available phosphorus (AAP) con-
centrations in runoff from incorporated treatments (including
control), sediment (SED) concentration in runoff, and Bray P1
(B1) soil extraction value. AAP concentration = 0.0018B1 +
0.016SED + 0.00017B1 X SED; R*> = 0.85, P = 0.001.

[4] was therefore simplified to Eq. [5], where sediment
concentration was removed from the model:

AAPC,,. = 0.00224B1 5]

where AAPC;,. (mg L™!) is algal-available P concentra-
tion from incorporated treatments in runoff, and Bl
(mg kg™!) is Bray P1 soil extraction value. The adjusted
R? decreased to 0.82 (P < 0.001). The slope for DRP
concentration as a function of Bray P1 soil extraction
levels (0.012) was approximately half the slope for AAP
concentration (Eq. [5]), which may reflect the adsorbed
orthophosphates in the sediment matrix that diffused
into solution during the AAP extraction process.
Algal-available P load in runoff was related to sedi-
ment load, Bray P1 soil extraction levels, and the inter-
action between Bray P1 and sediment load (Fig. 10):

AAPL,, = 0.041B1 + 0.056SED +
0.00043B1 X SED [6]

where AAPL;,. (g ha ') is AAP load from incorporated
treatments in runoff, B1 (mg kg ') is Bray P1 soil extrac-
tion value, SED (kg ha™!) is sediment load in runoff,
and B1 X SED is the interaction between sediment load
in runoff and Bray P1 soil test values. The adjusted R’
was 0.80 (P < 0.001). The interaction between Bray P1
and sediment load explained four times more variability
than each factor separately. Sediment load is the prod-
uct of sediment concentration and runoff volume, so
Bray P1 soil extraction value interacts with sediment
load because at low runoff volumes (and therefore low
sediment load), there will be low AAP load regardless
of the Bray P1 soil extraction value. Only at increasing
sediment load does Bray P1 soil extraction value influ-
ence AAP load. Increasing water infiltration to reduce
runoff is therefore an important management practice
to reduce AAP load in runoff.

Fig. 10. Relationship between algal-available phosphorus (AAP)
load in runoff from incorporated treatments (including control),
sediment (SED) load in runoff, and Bray P1 soil extraction (B1)
value. AAP load = 0.041B1 + 0.056SED + 0.00043B1 X SED;
R? = 0.80, P = 0.001.
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CONCLUSIONS REFERENCES

Injection of manure was very effective in reducing
DRP, TP, and AAP concentration and load in runoff.
The same trends were observed when inorganic fertil-
izer was incorporated with a chisel plow.

Concentration and load of DRP, TP, and AAP for the
high surface-applied manure rate were not significantly
different compared with the low surface-applied manure
rate. The high rate of surface-applied manure produced
generally more DRP, TP, and AAP concentration in
runoff than the inorganic fertilizer P, whereas the P
concentration in runoff from the latter was similar to
the low rate of surface-applied manure. Runoff volumes
introduced variability when calculating P load in runoff,
and no significant differences were observed between
surface-applied P amendments.

Phosphorus losses one month after surface amend-
ment applications were greater than the P losses after
six months, when only small or no differences were
observed between surface-applied and incorporated
treatments for DRP, TP, and AAP concentration and
load. Therefore, the residual effect of the surface-
applied amendments for this scenario was very small.

Soil test P levels and sediment content in runoff influ-
enced P loss from incorporated treatments. Only Bray
P1 soil extraction value influenced DRP concentration
and load in runoff from injected manure and chisel-
plowed TSP and control, and the relationship was linear.
Bray P1 soil extraction value and sediment concentra-
tion and load in runoff from the incorporated treatments
were significantly related to TP and A AP concentration
and load. Sediment concentration and load were the
most important variables in explaining TP concentration
and load in runoff. In contrast, AAP concentration was
highly associated with Bray P1 soil extraction value, and
to a much lesser extent with sediment concentration.
The interaction between sediment load and Bray P1 soil
extraction value was most important in explaining AAP
load in runoff.

Incorporating organic and inorganic amendments was
shown to be an acceptable technique to reduce P losses
from agricultural fields. Injecting manure and chisel-
plowing inorganic P fertilizer on the contour was not
only effective in reducing P losses, but it also increased
the time to runoff and decreased the runoff volumes.
However, this practice should be accompanied by Bray
P1 soil extraction levels below 100 mg kg~! (0-2.5 cm)
and by keeping residue cover on the field to prevent
sediment losses.
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