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January 30, 1998

Legislative Reference Library
Attn: Kim Gunderson
645 State Office Building
100 Constitution Avenue
St. Paul, Minnesota 55155

Dear Ms. Gunderson:

Minn. Stat. § 116.0713 (Supp. 1997) directs the Minnesota Pollution Control Agency (MPCA) to
monitor and identify potential livestock facility violations of the state ambient air quality
standards for hydrogen sulfide, using a protocol for responding to citizen complaints regarding
feedlot odor and its hydrogen sulfide component, including the appropriate use of portable
monitoring equipment that enables monitoring staff to follow plumes. The statute also provides
that when the MPCA identifies livestock production facilities in violation of the ambient
hydrogen sulfide standards, the Agency may take appropriate actions necessary to ensure
compliance, utilizing appropriate technical assistance and enforcement penalty authorities
provided to the MPCA by statute and rule.

Pursuant to 1997 Minnesota Laws Chapter 216 § 159, the MPCA is required to submit a report to
the legislature by February 1, 1998, which details the efforts of the MPCA to comply with the
requirements of Minn. Stat. § 116.0713. The enclosed report is submitted to you in accordance
with that requirement.

If you have any questions regarding the enclosed report or need additional copies of this report,
please feel free to contact either Beth Lockwood, of my staff, at (612)296-7780 or Dave Nelson
at (612)296-9274.

PAL:jeh

Enclosure

520 Lafayette Rd. N.; St. Paul, MN 55155-4194; (612) 296-6300 (Voice); (612) 282-5332 (TIY)

Regional Offices: Duluth • Brainerd • Detroit Lakes • Marshall • Rochester
Equal Opportunity Employer' Printed on recycled paper containing at least 20% fibers from paper recycled by consumers.



LECISLATIVE REPORT MINNESOTA POLLUTION CONTROL AGEl\JCY

EXECUTIVE SUMMARY

Since the enactment of Minn. Stat. §116.0713 (Supp. 1997). the Minnesota Pollution
Control Agency (MPCA) has developed an effective program to address and enforce feedlot
hydrogen sulfide emissions. The statute gives the MPCA specific authority to monitor and
regulate hydrogen sulfide emissions from feedlots and puts Minnesota at the national
forefront for regulating hydrogen sulfide. The program development process involved using
past experience in the field. research. outreach and trial and error. During the program
development process the MPCA conducted outreach, designed, documented and validated
monitoring and screening protocols, conducted field work, created a compliance strategy
and established and published an approved compliance method in the Minnesota State
Register.

The MPCA conducted air monitoring and screening which was foundational in developing an
effective. consistent protocol for responding to citizen complaints. The MPCA identified
potential problem livestock facilities based on citizen complaints and continues to evaluate
whether these facilities violate the state ambient air qualit~· st,:mdards for hydrogen sulfide.

One of the legislative mandates required the MPCA to develop a protocol for responding to
citizen complaints regarding feedlot odor and its hydrogen sulfide component. The feedlot
hydrogen sulfide team has responded by creating a central database which records and
archives this information. The program has also developed a priority system for addressing
these situations in order to provide the appropriate level of attention to citizen complaints.

Currently. the program has four portable hand held monitoring devices that enable staff to
follow plumes and screen facilities for compliance. The MPCA has also purchased
continuous ambient air monitoring devices (CAM's) that will be used to determine
compliance. The Commissioner approved two measurement methods for determining
compliance with ambient standards for hydrogen sulfide and published this information in
the State Register on January 5, 1998.

It is likely that livestock production facilities will be found in violation of the ambient hydrogen
sulfide standards during this next season. The MPCA has anticipated this situation and
responded by creating an animal feedlot hydrogen sulfide enforcement response plan
flowchart. The hydrogen sulfide flowchart is an amendment to the Air Quality Division's
overall Enforcement Response Plan (ERP). The hydrogen sulfide flowchart, in conjunction
with the Air Quality Division's Enforcement Response Plan, is used to ensure compliance by
utilizing appropriate technical assistance, enforcement tools and penalty authorities provided
to the MPCA by statute and rule.

The MPCA has created an effective program to regulate feedlot hydrogen sulfide emissions
in the State. During the 1998 season the program will focus on:

1) determining whether facilities are in compliance with the state hydrogen sulfide
standard;

2) enforcing the state hydrogen sulfide standard when violations are found; and,

3) continuing to work toward the identification of sound technical solutions that
control hydrogen sulfide and odor emissions.

FF'::EDLOT HYDROGEN SULFIDE PROGRAM - EXECUTIVE SUMMARY ii
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I. INTRODUCTION
This legislative report discusses the development of the Feedlot Hydrogen Sulfide
Initiative as required by 1997 Minnesota Laws, Chapter 216 § 159. The report outlines
the activities that the Minnesota Pollution Control Agency (MPCA) has taken sUbsequent
and prior to the enactment of Minn. Stat. § 116.0713 (Supp. 1997). This document is
organized into three sections. Section one provides an overview of the history of feedlot
regulation and the purpose of the feedlot hydrogen sulfide initiative. Section two is
dedicated to the development of the feedlot hydrogen sulfide initiative. Section three
outlines the goals and objectives of the hydrogen sulfide program for 1998.

A. Overview of Feedlot Regulation and Enforcement

State rules regulating feedlots have been in effect since 1971, and were revised in 1979.
See Minn. R. ch. 7020. These rules govern pollution from feedlots and apply to animal
feedlot permits issued by counties. The emphasis of this program has been manure
management for the purlJus€:3 of protecting the waters of the State.

Presently there are an estimated 35,000 to 45,000 feedlot facilities regulated under the
this program. One third of these facilities have received permits issued by either the
MPCA or county feedlot officers. An average of 750 permits have been issued annually
over the last five years. The majority of these permits have been for new construction
or expansion of existing facilities.

A primary benefit of this program is that it requires feedlot operators to evaluate their
manure management practices and propose environmentally sound nutrient
management. This goal is achieved through the requirements of the feedlot permit
process. The feedlot permit process includes the submission of an application with
various supporting documents. Documents include soil maps, aerial photographs,
diagrams or blueprints of the proposed construction and land application agreements.
Both existing and proposed livestock facilities are reviewed for potential water pollution
hazards. A benefit of the feedlot permitting process is the corrective action feature of
the interim permit.

An interim permit is issued if pollution hazards are created by existing facilities. The
interim permit grants a specified period of time of no more than 10 months that allows
the owner to correct the deficiencies in its feedlot operations. Once these conditions
have been corrected, the interim permit can be converted to a Certificate of Compliance.

The Certificate of Compliance is issued to existing or proposed facilities which do not
pose water pollution hazards. These certificates are documents which note that the
facilities have been reviewed by MPCA staff or a county feedlot officer, and if operated
as described in the permit application, will not cause a water pollution problem.

In some cases facilities require greater scrutiny than the standard permit review process
can provide. The Environmental Quality Board (EQB) administers the Minnesota
Environmental Review Program which provides a formal public review process of certain
permit actions. This program is governed by the EQB with delegation to or assistance
from other state agencies like the MPCA. At the MPCA the Environmental Planning and
Review Office (EPRO) administers this program.

FEEDLOT HYDROGEN SULFIDE PROGRAM 1
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Under EQB regulations a mandatory Environmental Assessment Worksheet (EAW)
must be prepared for livestock facilities that are either new or expanding, and equal to or
greater than 2,000 animal units (au) for total confinement operations or equal to or
greater than 1,000 au for partial confinement operations. The actual scope of a project
can include both phased and connected projects. A phased action analyzes the
expansion of a facility to determine the need for an EAW. The connected action looks at
various facilities that may be connected through ownership patterns and determines
whether these facilities can operate without existence of the other sites. EPRO has also
used its discretionary power to mandate an EAW when there is sufficient need and a
public interest.

In the majority of cases where existing feedlot pollution problems must be corrected,
producers work cooperatively with the MPCA, making use of cost-share and technical
assistance programs through the Soil and Water Conservation Districts (SWCD),
Natural Resource Conservation Service (NRCS) and the Farm Services Agency (FSA).
This approach, and the availability of assistance programs helps make the correction of
pollution problems relatively straightforward for the producer. However, enforcement
tools are available to enforce state feedlot regulations should cooperative efforts fail to
resolve a pollution problem.

The feedlot unit also has a programmatic enforcement component. Many of these
actions involve the joint efforts of the MPCA, the Minnesota Department of Natural
resources (MNDNR) and county attorneys. MPCA serves as the lead agency in
directing these efforts, with MNDNR and county attorneys providing support during
investigations and other enforcement roles. This type of cooperative effort is a recent
development requiring considerable staff training and coordination of activities. This
interrelationship between agencies has been very useful in implementing enforcement
actions.

B. Summary of Feedlot Air Quality Regulation

Historically, a common assumption has been that the only significant air quality issue
associated with feedlots was odor. Thus, little orno attention was given to monitoring
specific air pollutants emitted from feedlot facilities. Moreover, MPCA viewed odors as
a natural result of animal agriculture that could best be addressed through good land
use planning. Officially the MPCA believes the primary responsibility for land use
planning is at the local level (Minn. R. 7020.0100). Thus odors have been considered a
land use issue best handled through zoning. Little attention was paid to odors during
the feedlot permit review process. The MPCA position on odors began changing in
1993.

Nationally, the movement from pasture-based or partially enclosed to totally enclosed
livestock production first occurred in the early 1970's. This transformation was
patterned in part after similar changes in the poultry industry in the 1960's. The trend for
large scale swine operations began in Minnesota in the late 1980's and early 1990's and
has continued to evolve.

During discussion of the EAW for certain large hog facilities, much attention was

fEEDLOT HYDf:;OGEN SULFIDE PROGRAM 2
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focused on the odor issue. The discussion was motivated in part because it appeared
that the typical zoning setbacks were not adequate to address odors from these
facilities. As a result, special conditions to control odor were added to these feedlot
permits. With the increased awareness of the significance of odor several programmatic
developments occurred which have improved MPCA staffs ability to regulate odor.

First, hydrogen sulfide was determined to be the pollutant the MPCA staff would focus
its attention on to provide a solution to the growing concern for the effects of odor from
feedlots and the gases identified with it. Because of its very nature, it is difficult to
define the quantity and character of an odor. There are many odorous compounds
coming from feedlots. To effectively regulate odor, it was necessary to identify a
quantifiable component that could be objectively regulated. Hydrogen sulfide has been
identified as one of the significant constituents contributing to feedlot odors. Hydrogen
sulfide (HzS) is a quantifiable gas with a known toxicology. There is considerable
documentation of its effects on human health. The State of Minnesota has ambient air
quality standards for hydrogen sulfide (Minn. R. 7009.0080).

Second, in 1995 with funding from the Minnesota State Legislature, the Feedlot and
Manure Management Advisory Committee (FMMAC) was formed. It is charged by the
Minnesota Legislature with advising the MPCA and the Minnesota Department of
Agriculture regarding the issues related to feedlots and manure management. FMMAC
created a Livestock Odor Task Force to produce recommendations for a state response
to livestock odor issues and released its findings in the Spring of 1997 (Appendix A).

Third, new facilities with suspect zoning setbacks have been required to monitor for
hydrogen sulfide. These facilities are using the Vici Metronic "Colortec" passive detector
badge, a comparative colorimetric monitoring system commonly referred to as a badge
(see Section II B. Existing Equipment). During the anticipated odor season, from March
15 to November 15, monitoring is conducted at the property line on a daily basis. The
detector color is then compared with five identified colors that are each given a
numerical value of 0, 1, 2, 3, or 4. In addition, each permit also requires that a facility
have a contingency action plan for controlling hydrogen sulfide. If a badge indicates a
level of 3 or 4 two or more times in a one year period, the permit triggers a requirement
for a facility to initiate mitigative measures described in the permit contingency action
plan.

Fourth, ambient air-quality monitoring was conducted in the vicinity of large swine
facilities in 1995 and 1996 by concerned citizens, Renville County, the MPCA, and the
Minnesota Department of Health (MDH). At times hydrogen sulfide levels appeared to
exceed the ambient air quality standards. The MPCA responded to this series of air­
quality monitoring events by installing a continuous monitoring station for reduced sulfur
compounds in the vicinity of two swine facilities and operating it from November, 1996
through November, 1997.

The hydrogen sulfide standard contains several components. Understanding each of
these components is important to understanding when there is a violation of the
standard. First, each gas sample which is measured against the standard must

FEEDLOT HYDROGEN SULFIDE PROGRAM 3
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represent an average value of the gas over a continuous 30 minute period. Second, the
hydrogen sulfide ambient air quality standards contain two numerical analytic
thresholds: one of 30 parts per billion (ppb) and one of 50 ppb. Third, if the 30 ppb
threshold is exceeded more than twice in any five day period there is a violation of the
standard. If the 50 ppb threshold is exceeded more than twice per year there is a
violation of the standard. Essentially, once an analysis indicates an exceedence of the
analytic threshold, the "clock begins ticking" and it is necessary to wait up to five days or
365 days, respectively, to determine if more than two samples are found above the
respective analytic threshold; indicating a violation of the ambient air quality standard.

At the MPCA operated continuous hydrogen sulfide sampler located near the two swine
facilities previously mentioned, the thirteen month continuous analysis of the ambient air
quality indicated there were two exceedences of the thirty minute average for the 30 ppb
hydrogen sulfide analytic threshold. However, there were no violations of the 30 ppb
standard because the required two additional exceedences of the analytic threshold
did not occur in the 5 day period following the initial exceedence of the 30 ppb analytic
threshold. For the 50 ppb analytic threshold tllei'; were no exceedences. Thus there
were no recorded violations of the state ambient air quality standards for hydrogen
sulfide during the entire 13 month period the continuous monitor operated.

Finally, through a Governor's feedlot initiative based on MPCA and citizen input, the
Minnesota Legislature addressed the feedlot hydrogen sulfide issue by passing
legislation to regulate hydroge.n sulfide emissions from feedlot facilities (Minn. Stat. §
116.0713 (Supp. 1997). The statute states: .

The pollution control agency must:

(1) monitor and identify potential livestock facility violations of the state
ambient air quality standards for hydrogen sulfide, using a protocol for
responding to citizen complaints regarding feedlot odor and its hydrogen
sulfide component, including the appropriate use of portable monitoring
equipment that enables monitoring staff to follow plumes;

(2) when livestock production facilities are found to be in violation of ambient
hydrogen sulfide standards, take appropriate actions necessary to ensure
compliance, utilizing appropriate technical assistance and enforcement
penalty authorities provided to the MPCA by statute and rule.

The statute gives the MPCA specific authority to monitor and regulate hydrogen sulfide
emissions from feedlot facilities and puts Minnesota at the national forefront for
regUlating feedlot hydrogen sulfide emissions. The statute also allows the MPCA to
integrate existing rules and statutes into this effort. On July 1, 1997, the MPCA, acting
under authority of this statute and funds appropriated by the legislature; the MPCA
formally established the feedlot hydrogen sulfide team. This team began developing the
feedlot hydrogen sulfide program as described in this report.

FEEDLOT HYDROGEN SULFIDE PROGRAM 4
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II. FEEDLOT HYDROGEN SULFIDE PROGRAM
DEVELOPMENT

The purpose of this section is to discuss the development of the feedlot hydrogen sulfide
initiative since the authorization of the program in July, 1997. This discussion focuses
on equipment purchases, staffing and training, citizen complaint response, MPCA air
monitoring and screening activities, compliance and enforcement, biosecurity and
outreach efforts.

A. Equipment Purchases

Equipment purchases included four Jerome hydrogen sulfide gas analyzers (Jerome
meters), calibration and data management software, two MDA Scientific
"Chemcassettes"@ (MDA "Chemcassettes"@) ambient air quality monitors, an enclosed
trailer, a generator and miscellaneous equipment such as compasses, wind gauge
meters, barometers and a camera. With each piece of monitoring equipment, a period
was necessary to evaluate its performance and develop an air sampling protocol.
Because MPCA staff were familiar with the operation of the Jerome meters, they were
evaluated and ready for use by the week of August 23, 1997. The MDA
"Chemcassettes"@ were received September 22, 1997 and were not used in the fall of
1997 for research or compliance monitoring. More time was required to develop a
useful monitoring protocol. Lab and field evaluation of the MDA "Chemcassettes"@ in
the fall of 1997 has resulted in MPCA staff development of a monitoring protocol. All
monitoring equipment has been evaluated and will be ready for the 1998 monitoring
program.

The following table lists new equipment which the MPCA staff will use for the feedlot
hydrogen sulfide initiative, additional important information about the equipment, and
some cost information.

Equipment Equipment Power Date Date Cost Cost of
Type Quantity Source Ordered Received per Unit all Units
Jerome 631X 4 Battery powered June 16, August 4, 1997 $ 9,900 $ 39,600

1997
Jerome 631X Software 4 Battery powered June 16, August 4, 1997 $ 1,650 $ 6,600

1997
permeation tube audit 4 Alternating June 16, August 4, 1997 $950 $ 3800
module current 1997
MDA Sclentific- 2 Battery or June 20, September 21, $ 5400 $ 10,800
"Chemcassette"® alternating 1997 1997

current
Grant model 1001 2 Battery or June 27, October 21, $ 2860 $ 5720
portable MDA Data alternating 1997 1997
Logger current
Glass lined air sampling 4 Not applicable June 18, August 22, $ 580 $ 2320
canister 1997 1997
Trailer for TRS monitor 1 pUlled by a truck June 23, Not yet $ 12,300 $ 12,300

1997 received
Generator 1 gasoline June 23, July 24, 1997 $1675 $1675

1997

Total Expenditure for Newly Purchased Equipment $ 82,815

FEEDLOT HYDROGEN SULFIDE PROGRAM 5
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1. Jerome 631-X and Optional Software

The Jerome 631-X is a truly portable hand-held hydrogen sulfide gas analyzer. Its
sensitivity and accuracy make it an excellent tool for ambient air quality survey work. It
is the "backbone" of MPCA hydrogen sulfide data collection for both routine research
and compliance screening. The device is not a true continuous monitor but is designed
for sampling at nominal 30 second intervals up to a few hours on a single charge. For
MPCA program purposes, it appears that its best use is as an indicator or screening
tool for evaluating compliance. It can be used for establishing an episode of non­
compliance with hydrogen sulfide standards; but because it is not a continuous monitor,
it is not an approved method for monitoring for compliance with the hydrogen sulfide
standards.

Each Jerome meter is produced by Arizona Instrument Corporation. Each unit includes
a functional test module (permeation tube audit module) which can quickly determine if
the unit is operating properly. MPCA also purchased the optional computer software
which can be used to store and analyze data.

2. MDA Scientific "Chemcassette"® (MDA "Chemcassettes"®)and MDA Data
Logger

The MDA "Chemcassette"® is a portable hydrogen sulfide gas analyzer which uses a
chemically sensitized paper tape or "Chemcassette"® to monitor hydrogen sulfide. It is
the only system that the MPCA staff has found for continuous hydrogen sulfide
monitoring which the manufacturer claims total specificity for hydrogen sulfide. The
system is fully automated and suitable for long-term unattended operation. The MPCA
staff intends to use this system for both routine research and compliance monitoring
when data collection is required for extended periods. This monitor is one of the two
continuous air monitors (CAMs) approved by the Commissioner for hydrogen sulfide
monitoring. The MDA Data Logger allows for long term data storage and analysis for
each unit.

3. Trailer and Generator

MPCA ordered an 8 ft. by 12 ft. enclosed trailer designed to assure security of the
equipment and an environmentally acceptable work area for staff. The trailer will be
used to transport continuous total reduced sulfur monitoring eqUipment for ambient air
quality survey work. In the past, total reduced sulfur (TRS) monitoring has been
conducted at fixed sites where power is available. Some situations may require the
accuracy of TRS monitoring equipment and a permanent station may not be technically
feasible. The trailer and generator will allow continuous TRS ambient monitoring at
remote locations, such as at the property line, where power may not be available.

FEEDLOT HYDROGEN SULFIDE PROGRAM 6
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B. Existing Equipment

1. Total Reduced Sulfur (TRS) Gas Analyzer

The MPCA owns and maintains several gas analyzers which can be used to monitor for
total reduced sulfur (TRS). These units consist of an EPA-approved sulfur dioxide gas
analyzer, a sulfur dioxide gas scrubber, and a thermal oxidizer. The sulfur dioxide gas
scrubber is necessary to eliminate any preexisting sulfur dioxide gas in the sample, so
that only reduced sulfur compounds are monitored. The thermal oxidizer is used to
oxidize reduced sulfur compounds contained in the sample. These oxidized sulfur
compounds are then analyzed by the equipment as sulfur dioxide to determine the level
of reduced sulfur in the gas sample.

This type of analyzer is the most accurate and sensitive hydrogen sulfide gas analyzer.
It has excellent sensitivity and is capable of monitoring for extended periods. These
characteristics are precisely what make it appropriate for compliance c1p.monstrations.
This is the same type of continuous monitoring equipment that was employed at the two
swine facilities previously mentioned. This monitor is one of the two continuous air
monitors (CAMs) approved by the Commissioner for hydrogen sulfide analysis.

2. Badges (Vici Metronic "Colortec" passive detector)

The Vici Metronic "Colortec" passive detector is a passive comparative colorimetric
hydrogen sulfide detector known as a "badge". The badges produce a qualitative
measurement through the use of a lead acetate paper which changes color with
increased exposure to hydrogen sulfide. The detector color is compared with five
identified colors that are each given a numerical value: 0, 1, 2, 3, or 4. The badges are
an indicator of whether there is significant hydrogen sulfide present in the ambient air.
They are simple to use, but can be a problem for disposal since the lead acetate used in
the sampler is classified as a hazardous waste. They are easy to deploy and can be
attached to a fence, tree, shed or the like. MPCA has reqUired some feedlots, through
permit requirements, to use badges to conduct self-monitoring.

C. Staffing and Training

1. Staffing

In August and September 1997, two new full time staff were hired by the MPCA. One
position in the Water Quality Division and the other is in the Air Quality Division. Moving
from a nuisance odor complaint response program to a hydrogen sulfide ambient air
quality monitoring program has resulted in a shift in program goals with a steady overall
increase in staff involvement since 1995. To assure this initiative's effectiveness, the
MPCA created a multifaceted team with experience in a broad range of disciplines. This·
team includes individuals experienced in field monitoring, chemical and agricultural
engineering, agricultural practices, compliance and enforcement, and working with
issues of public health. In a span of about six to eight weeks, this team developed the
basis for the 1997 work plan (first half of fiscal 1998),

FEEDLOT HYDROGEN SULFIDE PROGRAM 7
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to begin air sampling and monitoring, established the basic field monitoring protocol, and
began conducting ambient air screening using the Jerome meter.

There has been some criticism of MPCA for not doing more monitoring in the summer of
1997 and not having new staff hired and ready to do monitoring until August and
September 1997. Initially it was very important that existing staff develop sound field
monitoring and follow-up enforcement protocol that would assure that the data collected
would not be in question during an enforcement proceeding. This required considerable
time and coordination of the team's activities. To this end, existing MPCA staff focused
their efforts on these protocols and conducted monitoring on a complaint basis until
routine compliance monitoring staff were hired. It was also very important that the new
individuals be capable of doing more than routine compliance monitoring. Experience in
enforcement activities and strategies was essential so that the team could be effective
in its overall approach and assure compliance with the hydrogen sulfide standards.
Finding the the people with the necessary skills and following prescribed Department of
Employee Relations hiring practices was important. The MPCA believes the additional
time spent obtaining these new staff, along with the foundational work on the program
done by existing personnel, has resulted in a well balanLed team approach that will be
effective in any enforcement proceedings that may develop. Thus, the '1997 work effort
has resulted in a solid foundation for the 1998 routine and compliance monitoring
season.

The following table illustrates estimates of the staffing effort in man years that has
evolved over the last several fiscal years and the relative emphasis of those efforts.

Staffing Estimates in "Work" Years for Specified Fiscal Year

Fiscal Year 1995 1996 1997 1998

Hydrogen 0.0 0.5 1 2.5
Sulfide

Odor 0.5 0.8 0.8 0.8
Complaint

General 0.2 0.3 0.6 0.7
Management

Total 0.7 1.6 2.4 4.0

Two program areas not reflected in this table include public information and
environmental review. The MPCA expects increases to continue in these areas. In
conclusion, the increase in "work" years which are devoted to the feedlot hydrogen
sulfide initiative and odor control has allowed the MPCA to develop a coordinated effort
which MPCA staff believe will lead to appropriate controls based on sound scientific
evidence.

FEEDLOT HYDROGEN SULFIDE PI'\OGRAM 8
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2. Training

Many of the hydrogen sulfide initiative team members have significant experience in
other programs and did not require the level of training often necessary with personnel
associated with new and emerging programs. As pointed out above, this experience
level allowed for the team to begin work immediately. For the most part training was
achieved by acquainting staff with individuals in the field of research and the
environment relating to hydrogen sulfide and odor control.

In August 1997, the American Society for Engineering in Agriculture, Food and
Biological Systems (ASAE) held its annual conference in Minneapolis, Minnesota.
Hydrogen sulfide and odor were the subject of many of the papers. Staff involved with
odor complaint response and the emerging feedlot hydrogen sulfide initiative attended
this conference. Attendees visited several sites where technologies have been
implemented to reduce feedlot odors. This meeting was valuable because it allowed
MPCA staff to network with the scientific community operating in this field.

In the fall of 1997, several MPCA staff met in Kansas City with Central States Air
Resource Agencies (CEN.:JARA). CENSARA is an association of midwestern state
environmental agencies that meet to discuss and exchange information on various
topics. This particular meeting was entitled "Confined Farm Animals and Air Quality
Conference". Many of the discussions focused on hydrogen sulfide and odor. Through
this effort many worthwhile contacts were made and it is clear that odor and hydrogen
sulfide are emerging environmental issues on the national level.

MPCA staff also attended the University of Minnesota Program for Odor Research
Update/Summit. The meeting included discussions of the following:

1. Develop.ments in a University of Minnesota odor monitoring and rating
system.

2. Discussion of latest health gUidelines and concerns regarding hydrogen
sulfide and other gases present in odor.

3. Discussion of the technology for controlling odor.

It is anticipated that future training will be principally done on the job. New information
will continue to be gathered by working with individuals in the research community, the
environmental community, and other state and federal government bodies familiar with
hydrogen sulfide and odor monitoring and control.

Training in the operation of the monitoring equipment has been managed by the Air
Quality Division - Ambient Air Quality Monitoring Unit of the MPCA.

D. Citizen Complaint Response

The MPCA investigation into hydrogen sulfide emission violations is primarily complaint
driven. Citizens are able to telephone the MPCA or the Minnesota Duty Officer and
report a feedlot odor complaint twenty four hours a day at 612-282-9880 or 1-800-657­
3864. When calling these numbers, they should ask for Jim Sullivan in the Air Quality
Division. The MPCA complaint line allows complainants to leave a detailed message of
the odor situation they have encountered. The follOWing discussion is focused on citizen
complaint response protocol and protection of complainant anonymity.

FEEDLOT HYDI~OGEN SULFIDE PROGRAM 9
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1. Citizen Complaint Response Protocol

The following protocol has been established by the feedlot hydrogen sulfide initiative
development team to address feedlot odor complaints as they are received. Virtually all
complaints are received via the telephone. Most of the feedlot telephone complaints are
taken by MPCA staff. Some feedlot odor complaint calls have been taken by the
Minnesota Duty Officer or the MPCA telephone voice messaging system. MPCA staff
routinely check their telephone messages to determine if a feedlot complaint has been
lodged with the MPCA. It is desirable to obtain the name and possibly the telephone
number of each complainant. However, this is not always possible as many individuals
do not feel comfortable revealing their identities.

After the information is collected from the complainant, the data is recorded on the
feedlot odor complaint log (Appendix B). After recording the complaint, MPCA staff will
further respond to the complaint by meeting with the complainant where possible. The
meeting between the complainant and the MPCA is important as it allows the MPCA to
understand: 1) the effects feedlot odor emissions have on the complainants' lives; 2)
technical aspects of the incident such as time of day and climatological conditions; 3)
any practices that might be occurring when the incident occurs; and 4) when an odor
incident is most prevalent. This complaint process is what leads the beginning of
compliance level screening at the complainant's site.

Under the adopted protocol, the MPCA notifies the facility owners or operators that a
feedlot odor complaint has been received and that their feedlot has been identified as a
potential source of the emissions. The MPCA staff informs the owner or operator that
the MPCA will be conducting compliance screening to determine whether the facility
complies with the ambient air quality standards for hydrogen sulfide. The MPCA
conducts the compliance screening at or beyond the property boundary of the feedlot
facility. Sampling data is recorded and logged into the MPCA hydrogen sulfide
database. Once the data has been collected, it is analyzed by MPCA staff to determine
potential non-compliance with state ambient air quality hydrogen sulfide standards.

2. Anonymity of Complainant

One of the issues facing the MPCA feedlot odor complaint response protocol is the
ability to obtain and conceal the identity of the complainant. As stated above, many
complainants are reticent to divulge their identities or location for fear of retribution by
the feedlot operators or owners. However, by knowing the identity of the complainant,
the MPCA is better able to supply a response to the complaint. The MPCA staff can
monitor both at the facility where the emissions occur and at the complainant's
residence. Additionally MPCA staff can keep the complainant informed of monitoring
results and any other relevant developments. Communication between the MPCA and
the complainant also fosters a better working relationship that may help in resolving the
hydrogen sulfide emission issue in their area.
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The identity of the complainant is protected under Minn. Stat. § 13.44
(1996). Under the statute, the identity of individuals who register
complaints with state agencies or political subdivisions concerning
violations of state laws or local ordinances concerning the use of property
is classified as confidential data unless otherwise ordered by a court of
law. Within the confines of the law, this statute provides protection for
individuals registering feedlot odor complaints from any act of retribution
as a result of the complaint.

E. Monitoring and Screening

Minn. Stat. §116.0713 (Supp. 1997) requires that the MPCA "monitor and identify
potential livestock facility violations of the state ambient air quality standards for
hydrogen sulfide... ". The folloWing is a discussion on the purpose and types of
screening and monitoring that will be conducted by the MPCA. Also included in this
discussion is the topic of citizen monitoring and data analysis.

1. The State of Minnesota's Ambient Air Standards for Hydrogen Sulfide

The State of Minnesota's ambient air quality standards are contained in Minn. R.
7009.0080. The hydrogen sulfide ambient standards are as follows:

Pollutant/AirContaminant Primary Standard

Hydrogen sulfide 0.05 ppm* (50 ppb)

0.03 ppm*(30 ppb)

Remarks

one half hour
average

not to be exceeded

over two times per
year.

one half hour
average

not to be exceeded

over two times for

any five day period

Note: ppm means parts per million and ppb means parts per billion

2. Purpose of Screening and Monitoring

The purpose of conducting air monitoring around feedlot facilities is to determine
whether the feedlot complies with the state ambient air quality standards for hydrogen
sulfide. This compliance screening process at a specific facility is initiated by using the
Jerome meter. Because the Jerome meter is not a true continuous monitor it is
primarily used to determine if the potential for non-compliance exists: i.e., to determine if
the facility exceeds the 30 ppb threshold for a thirty minute period of monitoring. If it
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does, this information will be considered in determining whether further compliance
monitoring should be conducted using either the TRS gas analyzer or the MDA
"Chemcassette"®. This increased level of compliance monitoring may be conducted by
the facility as part of a compliance agreement or by the MPCA staff.

A secondary function of the program is to sample air quality around feedlot facilities for
research purposes. This data is used to evaluate the effectiveness of the various new
and existing odor abatement techniques. In these circumstances either the Jerome
meter or the MDA "Chemcassette"® will be employed.

The MPCA staff has recently completed a season of air monitoring using the screening
methodology (See Appendix C). This monitoring was conducted with the primary
purpose of investigating the effectiveness of the field protocol for air monitoring,
recording and collecting data in the field, and responding to complaints. A copy of the
1997 sampling protocol is included in Appendix D.

The 1997 air quality screening has proven to be worthwhile. Most importantly the
sampling season allowed MPCA staff to use the monitoring equipment under a variety of
situations. These situations included both monitoring on and off the property of feedlot
operators; during cool, cold and warm weather; during changing seasonal conditions;
during a variety of wind conditions; and during the daytime, nighttime and on weekends.
These efforts have led to the important distinction between compliance level screening,
compliance monitoring, and research sampling. Furthermore, in accordance with Minn.
R. 7009.0060, the Commissioner has approved two compliance methods: the Hydrogen
Sulfide TRS monitor and the MDA "Chemcassette"® (see further discussion in Appendix
E). Compliance screening has also led to a better understanding of biosecurity issues.
The following discussion illustrates the three distinctions in monitoring.

a. Compliance Screening

The purpose of compliance screening is to gather information in the field that will be
used to determine whether a facility has the potential for non-compliance with state
ambient air quality standards. Screening takes place at the property boundary and
beyond. The screening process employs a Jerome meter and involves taking a series
of two 30 second samples every two minutes for one half hour at a fixed location down
wind of the feedlot facility. For a more detailed description of these procedures see
Appendix F.

The MPCA conducted compliance level screening in the latter part of 1997. None of the
monitored facilities were determined to be out of compliance with state standards.
Some research monitoring indicated elevated levels on the property of several facilities.
Verification of non-compliance potential at these sites will include additional compliance
screening at the property line. MPCA staff intend to conduct additional compliance
screening at these facilities during the spring and summer of 1998.

b. Compliance Monitoring

Compliance monitoring is the next level of monitoring that can occur when compliance
screening indicates there is the potential for noncompliance. It will be done using either
or both the Hydrogen Sulfide TRS monitor or the MDA "Chemcassette"®. Additional
discussion on each of these methodologies is contained in Appendix G. The duration of
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testing for non-compliance may be for as little as a few days to as long as a year or
more, because the 50 ppb threshold is an annual hydrogen sulfide standard. monitoring
to demonstrate compliance will need to occur ideally for a minimum of one year.

c. Air Samplingfor Research Purposes

Research sampling is conducted on the property of the feedlot operator. Typically it is
conducted when a new technology is introduced or to characterize emissions from an
existing facility. This sampling is conducted with notification of the landowner or
operator.

The MPCA has collected hydrogen sulfide samples for the purposes of research during
the 1997 season. This data has been useful in helping to prepare for the 1998 season
by allowing MPCA field staff to use the monitoring equipment and further evaluate its
performance. It was particularly helpful in understanding how the equipment performs
closer to the facility when hydrogen sulfide gas can be expected to be more
concentrated.

3. The Role of Citizen Monitoring

Citizens throughout the state have collected hydrogen sulfide emiSSion data from
various feedlot facilities. This data collection effort began approximately two years ago
and reportedly will continue throughout 1998. This data collection has ranged from the
use of a Jerome meter to a recording of general air quality conditions. In some cases
badges were used to obtain qualitative estimates of hydrogen sulfide emissions. This
information is found in Appendix H.

This data has been useful to the MPCA staff in characterizing the location and
magnitude of feedlot odor and hydrogen sulfide emissions. Citizen input has been
greatly appreciated in developing the screening and monitoring techniques outlined in
the Air Sampling Strategy of Hydrogen Sulfide Around Animal Feedlots in Minnesota.
As with all data, it is important that the equipment used be calibrated to known
standards. In addition, the location for determining compliance with the hydrogen sulfide
ambient standard must be at the property boundary or beyond. It is not evident whether
some of the citizen data has met these conditions. The MPCA staff will continue to
review and analyze the data collected by all available sources and consider this
information as it reevaluates its sampling strategy and the need for further compliance
level monitoring or enforcement.

4. Data Analysis

The hydrogen sulfide emission data collected in the field by the MPCA staff will be used
for various types of analysis. Data collected at the property boundary and beyond shall
be used for the purposes of determining whether the MPCA needs to contact the facility
and inform them of potential noncompliance. The data collected on the site is used for
multiple research purposes such as hydrogen sulfide technology performance
evaluation, hydrogen sulfide emission source evaluation, hydrogen sulfide dispersion
and other scientific and health related investigations. In keeping with the Data Practices
Act, and the MPCA's desire to communicate with all interested parties, the data will be
made available to the public.
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F. Development of Compliance Strategy

1. Compliance and Enforcement Flow Chart

Appendix I of this report, is the MPCA Animal Feedlot Hydrogen Sulfide Enforcement
Response Plan Flowchart (Flowchart). This flowchart is an amendment to the Air
Quality Division's overall Enforcement Response Plan (ERP). The hydrogen sulfide
flowchart is an important step in the development phase of the MPCA compliance and
enforcement strategy. As shown in the flowchart, the MPCA will proceed by conducting
an initial hydrogen sulfide screening of the feedlot with a hand held Jerome meter. If
there is an indication of a potential violation of the state standard, the MPCA will require
the feedlot owner to begin implementing a compliance plan. The compliance plan may
include such elements as increased monitoring, evaluation of best management
practices and implementation of a community action plan for controlling hydrogen sulfide
emissions. The MPCA may deploy a Continuous Ambient Monitor (CAM) in the event
that a facility owner or operator does not work toward a solution in a timely fashion. In
the event a CAM records hydrogen sulfide over the state standard, the MPCA will
commence enforcement proceedings.

It must be understood that as a guidance document the ERP establishes a frame of
reference from which the MPCA staff works to develop compliance strategies and
enforcement responses. Each situation will likely be very different and the MPCA's
approach may change and evolve as new information becomes available. Some
violations perhaps are more egregious than others. Prior knowledge of a problem,
environmental damage, and failing to take action on a known violation are the clearest
and most persuasive factors for determining whether monetary penalties should be
imposed. For example, a facility that has been working diligently to develop and test a
technology to deal with occasional excursions above the standard could be treated less
harshly. Obviously there are many different possibilities. Each situation will be
considered in light of all the available facts and the ERP will be the frame of reference
from which MPCA will decide the appropriate enforcement response.

MPCA staff believes it is most desirable and to the benefit of producers and citizens to
work positively to resolve a violation. The MPCA staff will always endeavor to do this by
communicating with producers and clearly stating what it believes to be the severity of
the problem. The MPCA staff will also consider the previous and continuing efforts of
others, such as local units of government and citizens, to reach a resolution at a specific
facility, facilitating constructive dialogue between the parties in MPCA's effort to arrive at
a solution. Ultimately, the MPCA staff will be looking to the producers to develop and
implement a solution to this problem.

2. Discussion of Existing Technology

To be an effective program, the MPCA not only needs the ability to document violations,
but also to ensure that those violations are corrected. A knowledge of the technology
which can be employed as a corrective action is very important. The MPCA has had the
opportunity to view research, technology, presentations and seminars regarding manure
storage and feedlot hydrogen sulfide emission abatement that may offer some potential
solutions to control feedlot hydrogen sulfide emissions. The following discusses some
of these technologies.
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a. Known Technology

There are a variety of means that have been used to control hydrogen sulfide emissions
from industrial and municipal wastewater treatment facilities. These include chemical
addition; aeration; covering, collecting and flaring (burning) the gas; and biofiltration. In
general, these technologies treat either the gas after it forms to reduce hydrogen sulfide;
or the wastewater to prevent hydrogen sulfide formation. Some of these technologies if
applied to animal agriculture in the manner used by industry would likely be very costly.
Nevertheless, as in most emerging fields, there are a number of entrepreneurs
proposing some variation of these basic technologies that may be part or all of the
solution. The livestock industry is also considering diet modification and feedstock
management techniques to lower sulfur content in the manure and wastewater. It will
be up to the livestock industry to ultimately develop a solution. There may not be a "one
size fits all solution". Individual facilities may choose different, or multiple, solutions to
obtain the necessary reduction in emissions. The following is a brief discussion of some
of the technologies being researched and evaluated.

1. Chemical Addition: As a short term solution

Chemical amendments exist which could be used either as a precipitant or chemical
modifier to change the character of the manure/wastewater to reduce hydrogen sulfide
emissions. Like pH adjustment, which is a form of chemical addition, most forms of
chemical addition become more expensive as the frequency of application is increased.
If chemical addition could be limited to perhaps certain times of the year when storage
facility chemistry is at an optimum for emitting hydrogen sulfide, a cost e.ffective
management approach using chemical addition may be possible. Ferrous chloride is an
example of a chemical that has been examined by the animal livestock industry. Its use
has resulted in significant reductions in hydrogen sulfide emissions, but these reductions
have only lasted for a short period of time. In addition, ferrous chloride is expensive,
difficult to handle and highly reactive. This reactivity makes it an excellent chemical for
reducing hydrogen sulfide, but it also means it may be corrosive to concrete and other
structural materials which are part of the manure collection system. It is unlikely, by
itself, that ferrous chloride will become a solution to control hydrogen sulfide emissions.
However, it is possible that ferrous chloride could be a part of the solution by providing
temporary abatement from excessive hydrogen sulfide and other related feedlot
emissions.

Several producers have indicated that they are being contacted by chemical sales
representatives wanting to try a new or existing product. As MPCA staff understands it,
the animal livestock industry and scientific community believe more study is needed
before it can be determined what role chemical amendments will have in a solution to
control hydrogen sulfide emissions.

2. Aeration: Using modified air delivery systems

Aeration is a common method of biological waste treatment. In most cases the goal of
municipal or industrial wastewater treatment is to create a clarified, essentially purified,
wastewater that is capable of being discharged directly into a river or stream. The
common measure of wastewater strength, or need for treatment, is the five day
biochemical oxygen demand (BODs). Untreated municipal wastewater is typically 200 to
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250 milligrams per liter (mgtl) BOD5. Untreated industrial wastewater can be somewhat
higher and usually ranges between 250 to 1000 mgtl BOD5. Agricultural wastes in
manure pits typically range from 2500 to 50,000 mgtl of BOD5. These high levels of
BOD5 for agricultural waste make it difficult and expensive to treat by conventional
aeration techniques, but also make it an excellent fertilizer if applied at agronomic rates.

The animal agriculture industry has observed that some treatment or stabilization of
animal waste is necessary. An example of an animal waste treatment or stabilization
system is the earthen lagoon system. With high strength wastes, like feedlot manure an
anaerobic treatment technology is often employed. These systems are generally deep
lagoons that make use of bacteria that can live in oxygen deficient environments.
Creating a stabilized anaerobic lagoon can be difficult, but an advantage is the stabilized
waste can be treated to a desired quality relatively inexpensively. In the case of
agricultural wastes, the goal is to stabilize the waste so that it is still valuable as a
fertilizer.

It is possible for anaerobic treatment systems to become upset and in some cases,
where high sulfur levels are present in the waste, significant hydrogen sulfide can be
emitted. Some anaerobic treatment units include aeration as a follow-up step to provide
additional stabilization. Aerators can provide valuable stabilization but they can also
agitate the lagoons upsetting the delicate anaerobic balance.

The wastewater being treated in a typical anaerobic lagoon may benefit in a reduction of
hydrogen sulfide through the use of aeration at the surface of a lagoon. The increased
oxygen levels from the aeration process would cause the conversion of free sulfur rising
to the lagoon surface back into sulfate. This conversion is expected to reduce hydrogen
sulfide emissions from the lagoon. Some experimental aeration of agricultural waste
lagoons has occurred in the state. The results of these investigations have indicated
limited success. and in some cases have increased emissions. I It is believed that many
of the present aerator air delivery systems will cause excessive mixing freeing hydrogen
sulfide. A recent investigation has indicated that the excessive mixing of the wastewater
might be avoided by using a very thin layer of air at the surface of the lagoon. To
accomplish this process, the livestock industry needs to develop an alternative air
delivery system.

3. Covering lagoons and Incineration of gas

The use of a cover to collect gaseous emissions like those emitted froni waste sludge
digestion is a practice employed at both municipal and industrial treatment facilities.
Historically, impermeable covers are economically feasible when substantial quantities
of methane gas are generated. The recovered methane can be Used for energy
generation at a net savings in energy consumption. The economics driving these gas
collection systems allows for the construction of a more sophisticated, rigid, dome-like
structure, which can be expensive.
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Covers which have been tried with earthen lagoons are generally flat, pliable and lie on
the surface of the lagoons. Because they lack rigidity, they must be anchored using
guy-wires and stakes. One swine production facility in the state installed an
impermeable cover to capture methane and hydrogen sulfide gas being emitted from
their manure storage lagoons. Initially the system was not vented and the gas which
accumulated under the membrane would sometimes cause the cover to swell (like a
balloon) and pull free of its anchor. With pliable covers, collecting the gas for
incineration can be difficult as it can seep around the edges of the cover. These types
of covers can be made more effective at capturing the gas, but at a much greater cost.
Even without incineration of the captured gases, covers may help to disperse emissions
into the environment.

Finally, the use of a straw cover may be a "low tech" solution that can be deployed for
anaerobic lagoons. Usually a wheat or barley straw is placed on the surface of the
lagoon in a floating mat approximately six inches to one foot thick. Unlike the pliable
cover which is intended to retain gases at the lagoon surface for collection or dispersion,
there is goc:! evidence that some of the hydrogen sulfide gas moving through the straw
cover may actually be adsorbed by the straw cover. A disadvantage of a straw cover is
that ultimately it sinks to the bottom of the lagoon and fills some of space that would
otherwise be available for manure storage. At the end of the season when the lagoon is
drained and the manure is applied to the land as a fertilizer, the straw would also have
to be disposed of. The straw could be managed separately from the other manure, but
it would most likely be land applied with the manure.

4. Biofiltration

Biofiltration has been applied to "pit barns" with some apparent success in controlling
odor and hydrogen sulfide. The gas generated from the manure storage area under the
barn is forced through an earthen filtration system. These systems were first evaluated
in Minnesota on agricultural emissions by Richard Nicoli, a swine producer and
University of Minnesota engineering professor. They have also successfully been used
by the Metropolitan Waste Control Commission to reduce odor from a large forcemain in
St. Paul, Minnesota. Mr. Nicoli constructed his filter inexpensively using materials he
obtained on his farmstead consisting generally of pallets for structural support and a
mixture of earth, compost and straw. Although these systems may offer an inexpensive
alternative for point sources like concrete pit barns, they would not be useful for
nonpoint sources like manure storage lagoons without the use of a gas cover and
collection system.

5. Miscellaneous Technology

There are an assortment of other technologies that have either been tried in other
industries or not demonstrated in the agricultural industry. In most cases, limited or no
research is available on these technologies for the feedlot industry. These include
chemical stripping of gases, the use of biological additives to alter the wastewater,
electrical plasma generation to change gas emissions, and low voltage high current
electricity to enhance wastewater treatment.
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Finding effective technical solutions to control hydrogen sulfide is a major step towards
permanently solving this problem. Research continues on both a state and national
level. Here in Minnesota, scientific and research organizations like the University of
Minnesota are evaluating a number of different ways which these emissions may be
controlled.

G. Miscellaneous

1. Outreach and Informational Meetings

One of the most important aspects of developing a successful emerging regulatory
program is "getting the word out" and maintaining open lines of communication with the
regulated community and general public. The MPCA Board monthly meetings provide a
regular forum for discussing topics of interest. MPCA staff used these meetings to allow
interested parties and the regulated community an opportunity to provide input to the
program development. The following informational items have been discussed at MPCA
Board meetings since July 1, 1997:

a. August 1997: A discussion of the MPCA operated continuous TRS
monitoring site.

b. October 1997: A discussion of the Hydrogen Sulfide Initiative Workplan and
Routine and Complaint Monitoring Plan proposal

c. November 1997: Further discussion including timing of hydrogen sulfide
monitoring, what constitutes a violation, hydrogen sulfide treatment
technology, plans for monitoring in 1998, and health related concerns.

d. December 1997: Discussion of the draft outline for this legislative report,
copies of Jerome meter monitoring data, and program intentions of having
additional informational meetings with producers, environmental groups and
interested parties.

At each of these meetings, a number of groups and organizations were represented
including Citizens for a Better Environment, Clean Water Action, Earth Protectors, Land
Stewardship, Mankato Area Environmentalists, Minnesota Center for Environmental
Advocacy, and various livestock producers. The Board meetings have been useful for
clearing up misconceptions about the program; for learning the concerns of residents
about hydrogen sulfide emissions; and for learning what the public believes should be
considered in the development of the feedlot hydrogen sulfide program.

In September, 1997 MPCA staff participated in the "On Farm Assessment Training
Session" initiated by the National Pork Producers Council (NPPC). The session was
designed to inform and motivate producers, consultants etc. concerning the NPPC
efforts to do an evaluation of the pork industry. Although designed as an industry self­
evaluation program, MPCA staff made numerous contacts and was encouraged to
actively participate in the three days of discussion. As part of the self-evaluation effort,
NPPC used Jerome meters to do hydrogen sulfide analysis at some Minnesota
producers.

Several meetings with county officials have been held by MPCA staff. These have
included meetings with the Renville County Commissioners to discuss how the MPCA's
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program might interface with their regulatory efforts. In December 1997, MPCA staff
held a conference in Saint Cloud with county feedlot officers. The hydrogen sulfide
initiative was among the topics of discussion.

Several conferences have proven to be a great means of exchanging ideas and learning
who are conducting research and program development on this topic. The
aforementioned annual ASAE meeting, in August, 1997 is an example. During this
conference there was some valuable practical opportunities to observe what has been
done in Minnesota to control odors and hydrogen sulfide. The University of Minnesota
conducted a tour of various feedlots where odor control technologies were being
employed. This proved to be an excellent means to speak with the agricultural
community and the staff of the University of Minnesota. In February 1998, the Soil and
Water Conservation Service's annual conference will be focused on manure
management. Several MPCA staff members will be attending this conference and
presenting papers on relevant topics.

From the public forum of the MPCA Board meetings it has been made clear that
additional outreach and information exchanges will be useful. MPCA staff are planning
to have meetings with environmental groups, agricultural groups, consulting firms,
governmental organizations and producers. Public information meetings at locations
around the state are also being considered. These efforts will provide discussion on the
hydrogen sulfide initiative workplan and development of an effective information
exchange. These meetings will also provide people with the knowledge of who to
contact with their concerns and what is being done about their concerns. MPCA staff
will also discuss the broader programmatic goals and compliance efforts.

a. Public Information Requests

Public information requests include requests for hydrogen sulfide emission data
collected in the field and general information about the hydrogen sulfide initiative. The
MPCA has received several requests in the last six months. All information requests
concerning data are referred to Jim Sullivan of the Air Quality Division of the MPCA.
Programmatic information requests are referred to Robert Criswell of the Water Quality
Division nonpoint source section feedlot unit of the MPCA. For copies of this report or
its appendices contact Stacy Grotberg at (612) 297-5367. There will be a charge for
each image that you request a copy of.

2. Biosecurity

The animal livestock industry has expressed concerns that ambient air monitoring may
compromise biosecurity at feedlots when MPCA staff move on and off their property.
Organisms such as bacteria, viruses, fungus, and parasites can seriously damage or
destroy the health of livestock and poultry. These organisms can be transmitted to a
feedlot facility by means of clothing, equipment, vehicles and exposed skin. Some of
the research monitoring the MPCA staff will do requires them to be on feedlot property.
The MPCA has agreed to request entry when such access is needed. If a facility does
not have a biosecurity program, the MPCA field staff shall conduct the following
procedure:

1. Prior to entry into a farm animal facility or farmstead, MPCA staff
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shall prepare a solution of an approved sanitizer mixed with water
according to label instructions in a clean 5 gallon plastic bucket.
Mix 2 to 4 gallons of the solution. Approved sanitizers include
Lysol, Laro, Environ, Cresl-400, Tek-Trol, Discan, Synphenol-3,
and Nolvasan.

2. Clean coveralls and rubber boots must be worn. The boots must
have been scrubbed with the sanitizing solution, scrubbing off all
manure and dirt before and after entering a farm facility.

It should be noted, the primary purpose of the hydrogen sulfide initiative is to monitor
and screen facilities for compliance with the state ambient air quality standards.
Monitoring occurring at the property boundary and beyond will not require the
observance of a biosecurity plan.

III. HYDROGEN SULFIDE PROGRAM GOALS

The Minnesota Pollution Control Agency feedlot hydrogen sulfide initiative workplan
includes a monitoring strategy, compliance strategy, and public outreach. The
foundation of the workplan is based on 1) the preexisting feedlot program, 2) knowledge
gained during program development, 3) compliance screening and monitoring, and 4)
the outreach done during the late summer and fall of 1997. As specified by Minn. Stat.
§ 116.0713, the primary focus of the hydrogen sulfide program is to:

1. monitor and identify potential feedlot violations of the state ambient air
quality standards for hydrogen sulfide, and;

2. take appropriate actions necessary to ensure compliance when violations
are found.

In 1998, the work plan will continue to be jointly administered by both the Air Quality and
Water Quality Divisions. The two divisions will formulate environmental response
designed to assure compliance with applicable standards through implementation of
viable management practices and treatment technologies. Outreach efforts will be
expanded in 1998 with the intent of developing partnerships to further compliance and
implementation of control measures.

Appendix K is the MPCA workplan for period July 1, 1997, to July 1, 1998. The
remainder of the work plan for 1998 will evolve as data collection proceeds, as violations
are documented, and the need for facility specific compliance strategies is determined.
The MPCA expects an effective partnership effort to result in the development of
hydrogen sulfide compliance demonstration projects. Each of the following subsections
will briefly illustrate how the program will be implemented and administered throughout
1998. .
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A. MPCA Response to Citizen Complaints

The MPCA staff programmatic goal is to respond to all citizen feedlot odor complaints.
It is presumed that most complaints will be based on the occurrence of an odor incident
although individuals may have access to badge, Jerome meters or other monitoring
equipment. Complaints Will be prioritized and receive attention based on several
considerations, including the following:

1. The location where the complainant believes the odor event is occurring;

2. The frequency of the events;

3. The severity of the situation including what previous compliance screening has
indicated; .

4. How often MPCA staff have visited the site in the past and what any previous
compliance screening data indicates; and

5. Whether there are known effects on human health or the environment.

Bios~cunty issues will be followed as indicated in this report in Section II. F. 2.
Biosecurity. As new complaints are received, they will be added to the odor complaint
log and receive compliance screening.

B. Feedlot Hydrogen Sulfide Sampling

The MPCA will continue to conduct hydrogen sulfide air sampling on and around feedlot
facilities throughout 1998 and into 1999. In each case where a complaint is reoeived,
MPCA staff will follow-up with a response based on the priority evaluation described
above. New complaints about facilities may displace the attention currently being given
to other facilities if data obtained during repeated compliance screening efforts does not
reveal a hydrogen sulfide emission problem. In situations where compliance screening
indicates the ambient thresholds are being' approached or exceeded, the MPCA staff
will consider the need for additional compliance monitoring or discuss with the facility
owners the need for additional controls at the site. As time and resources permit, the
MPCA will also collect research data on the feedlot premise.

1. Compliance Level Air Quality Screening

The MPCA continues to screen facilities for compliance with the state ambient air quality
standards for hydrogen sulfide as complaints are received. Field staff will begin routine
screening for compliance in March, 1998. This process shall be conducted at the
property boundary and beyond. The data collected in the field will be evaluated for a
determination of compliance by MPCA staff. Monitoring this season shall focus on the
spring and fall turnover of the manure storage basins and on a variety of meteorological
conditions. MPCA staff will respond to complaints and gather data for at least one full
year so as to assure it develops a data base and establishes compliance strategies that
are representative of variety of conditions occurring during all seasons. MPCA staff will
collect data during a variety of meteorological conditions including hot and cold weather,
daytime and nighttime, during windy and calm conditions, etc.

FEEDLOT HYDROGEN SULFIDE PROGRAM 21



MINNESOTA POLLUTION CONTROL MPCA

2. Research Sampling

As time and resources permit, the MPCA shall conduct air sampling on various feedlot
sites. This data is collected on the property for the purposes of evaluating the
effectiveness of manure storage systems and hydrogen sulfide abatement technology.
This level of sampling shall be conducted after notifying the owner of the facility.
Biosecurity measures shall be observed while on site. Data collected for this purpose
shall also be used to evaluate spring and fall turnover of manure storage basins and
seasonal variation.

C. Compliance, Enforcement and Penalties

The foundation for compliance and enforcement strategies for the feedlot hydrogen
sulfide program is illustrated in the Air Quality Division's Enforcement Response Plan
(ERP) with the addition of the Hydrogen Sulfide Enforcement Response Plan Flowchart
as discussed in Part II, Program Development of the Hydrogen Sulfide Initiative. The
MPCA's compliance approach is to enforce the hydrogen sulfide standard and to work
with feedlot owners toward compliance. In implementing this compliance approach, hIe
MPCA will also consider the effects of the noncompliance and various solutions on the
surrounding environment and stakeholders. Prior knowledge of a violation,
environmental damage, and failing to take action, are some of the factors that will be
considered when determining whether monetary penalties should be imposed.

The development of a compliance approach traditionally considers several factors which
include:

1. the potential to cause harm to human'health or the environment;
2. the willingness of the party to comply with requirements;
3. whether the party receives a financial benefit because of the

noncompliance; and,
4. the available technology to correct the problem.

The MPCA understands the source of feedlot hydrogen sulfide emissions is related to
the decomposition of manure and the chemical and biological conditions existing in the
manure storage facilities. As discussed below in Section III. D. 1, Technology and
Demonstration Projects, these chemical and biological conditions are variable. They are
dependent on mUltiple factors including quality of wastewater, type and genetics of
livestock, livestock diet, facility operation, the type of storage employed, and
climatological conditions. Although a variety of technologies exist that could reduce
hydrogen sulfide emissions, some of them have not been demonstrated to be
technologically feasible for this industry. Until hydrogen sulfide emission abatement
technology emerges in this industry, the limiting factor for assuring compliance is the
availability of a clear and ready solution to correct the hydrogen sulfide problem.

Even without a clearly demonstrated technology, the effect on the local environment and
stakeholders must be considered. Presently some facilities are implementing varied
levels of feedlot hydrogen sulfide emission control technologies. The MPCA will
continue to work with these and other facilities to reduce emissions. To this end,
facilities will be encouraged to try different emission control methods and evaluate their
effectiveness. In situations where there are violations of the ambient air quality
standards for hydrogen sulfide, MPCA will pursue enforcement action.
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D. Partnerships

The MPCA is developing partnerships with the regulated communities, local units of
government and interest groups. The MPCA is continuing our partnership with
CENSARA in an effort to obtain regional and national input concerning this issue. The
MPCA has had several discussions with Renville County to determine how each of us
can cooperate in sharing the implementation of nuisance odor and hydrogen sulfide
emission regulations as it pertains to feedlots. MPCA staff are in regular communication
with the University of Minnesota and others researchers. MPCA staff have participated
in a National Pork Producers Council (NPPC) to discuss their national environmental
audit program for swine producers. Program staff are in regular communication with
several environmental organizations and have shared information about hydrogen
sulfide emissions. Staff have also communicated with the news media and have shared
information for numerous newspaper articles and a piece on Minnesota Public Radio
concerning the hydrogen sulfide compliance screening. As these and other partnerships
mature the credibility, understanding, development and implementation of the feedlot
hydrogen sulfide program should improve. MPCA anticirates that these efforts will
increase as the program proceeds and that by working together we will be able to foster
dialogue at various stages of new product research and development. MPCA will
continue to improve this process by facilitating public meetings and, when possible,
participating in state and local conferences and facility demonstration projects.

1. Technology and Management Demonstration Projects

In 1998, some facilities will be trying various technologies to determine their
effectiveness. Under consideration are biochemical additives, modified aeration, the
use of low voltage high current wastewater modification, and covers. The MPCA
desires to work with these feedlot operators to evaluate these methods' effectiveness at
complying with ambient standards. Our efforts may include some hydrogen sulfide
compliance screening and research sqmpling of the emissions around the treated
lagoons or barns to determine their effectiveness. This monitoring will be incorporated
into the routine Jerome meter monitoring the MPCA staff will be conducting in 1998. In
addition some longer term evaluations may be necessary using either the TRS monitor
or the MDA "Chemcassettes"®.

The Renville County Economic Development Corporation has applied for a U. S.
Environmental Protection Agency grant to conduct a full-scale demonstration project
using a facultative lagoon specifically designed to control the emissions of hazardous
and odorous gases from outdoor hog manure. The process employs thin layer aeration,
a technique which creates a thin aerobic layer of wastewater and dissolved oxygen at
the surface of the lagoon. The bacteria found in the upper aerobic water layer of a
facultative lagoon preferentially biodegrade hazardous and odorous gases. The
demonstration will consist of installing air lift aerators into an existing manure basin. If
this grant is awarded to the county, this will be a valuable evaluation of a new and
interesting use of aeration technology which will be followed closely by the MPCA and
others.
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1 FOREWORD
2 The Livestock Odor Task Force considered it important that any livestock odor policy be
3 fair to farms of all sizes, protect the public from undue odors, and not place an excessive
4 burden on regulators or producers. Although it would be far easier to say that there is not
5 enough information available to develop such a policy, this was not the choice made by the
6 Task Force. Instead, the Task Force has made recommendations that it hopes will move the
7 state forward in resolving some of the controversy surrounding livestock odors.

8
9
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TASK FORCE MEMBERSHIP
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6
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1 INTRODUCTION
2

3 What is the Livestock Odor Task Force?
4 The Feedlot and Manure Management Advisory Committee (FMMAC) was created during
5 the 1994 legislative session (Minnesota Statutes 17.136) to, among other tasks, "identify
6 needs, goals, and suggest policies for research, monitoring, and regulatory activities
7 regarding feedlot and manure management." Odor is an issue that in recent years has
8 become a source of contention in many areas of Minnesota as well as across the country.
9 In some instances, the issue has created conflict between neighbors. Because the conflict

10 adversely affects farms, their neighbors (both farm and non-farm), and local communities,
11 the FMMAC created the Livestock Odor Task Force (LOTF) to advise FMMAC on odor
12 control issues. FMMAC's charge to the LOTF was to "develop workable solutions to
13 address the odor issue."

14 LOTF consists of 12 members (see Task Force Membership on page 3) representing the
15 following constituencies involved in the odor issue: FMMAC, research, environmental,
16 producer, local government, industry/consultant, rural non-farm, Association of Minnesota
17 Counties, MN Department of Health, MN Pollution Control Agency, MN Department of
18 Agriculture, and an at-large position. LOTF was co-chaired by Steve Olson of the
19 Minnesota Department of Agriculture (MDA) and Dave Nelson of the Minnesota Pollution
20 Control Agency (MPCA). LOTF members were selected jointly by FMMAC, MPCA and
21 MDA.

22 In its recommendations, the LOTF has tried to meet the legislature's goals for FMMAC and
23 FMMAC's goal for the LOTF. The LOTF believes that it may be tempting to mandate
24 policy of zero odor, but this is impractical, as livestock production, or any other industry,
25 could not exist with such a policy. Likewise, having no regulation of odors will only result
26 in increased conflict in rural areas. In its odor policy recommendation the LOTF strove for
27 middle ground of protecting the public interest along with the livestock industry. To do
28 this there will be a need for reductions in odor emissions from some facilities and a
29 tolerance of some odors from the public.

30 What is the Odor Issue?
31 In livestock production, odor is a product of microbial degradation of organic matter. The
32 major source of odor on livestock farms is manure. As biological activity occurs gases are
33 released. Over 168 compounds such as hydrogen sulfide and ammonia have been identified
34 which contribute to odor from livestock manure.

35 Odors have always been associated with livestock. The question is "why is livestock odor
36 an issue now compared with 20 to 30 years ago?" In the past two decades farms have
37 increased in size. The frequency and intensity of odors from the small farms of the past
38 were possibly different and more than likely less intense and less frequent than the odors
39 generated by current facilities. Two factors might help explain the controversy: the increase
40 in density of livestock (more animals per site); and in some areas an increase in numbers of
41 people -- both farm and non-farm living near livestock farms. Odor has been a contentious
42 issue in areas where human populations are stable or decreasing.
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1 Hydrogen Sulfide
2 Most of the odorous compounds are created during anaerobic decomposition of organic
3 matter. Of these compounds, hydrogen sulfide (H2S) has received the most attention and
4 has been the center of recent monitoring efforts in Renville County, Minnesota.

5 In addition to contributing to odor, H2S can be a health concern. H2S is a compound that,
6 at certain levels, can affect human health. Portions of the following discussion are
7 segments taken from a Minnesota Department of Health (MDH) analysis of ambient air
8 monitoring done by citizens in Renville County. The concerns regard the potential level of
9 hydrogen sulfide from livestock operations.

The Department of Health is currently developing "Health Risk Value"
(HRV) for several compounds including hydrogen sulfide. The proposed
HRVs will be applied to several industries, not just agriculture. MDH is
calculating the HRV "very conservatively, to be highly protective of the
public. As long as the HRV is not exceeded, exposure to H2S should not
pose any health concern - even for children, people with chronic diseases, or
other vulnerable individuals." The Department of Health will use the H2S
HRV as a "yardstick" in determining when H2S "may potentially be a health
concern. When an HRV is exceeded, further evaluation may be necessary to
determine whether there is an actual public health risk."

"MDH has concluded that the levels of H2S detected at certain sites by the
citizen monitoring effort do not constitute an immediate crisis or public
health emergency - but they do represent a potential health concern."
"Exposure to hydrogen sulfide is not associated with any increased risk of
cancer. No lasting health effects have been linked with short term exposure
to H2S at the levels measured during the citizens monitoring effort. This
level of exposure may sometimes be associated with problems like nausea,
headaches, and irritation of the eyes, throat or respiratory system - especially
in children and people with underlying health problems. It could also
aggravate the symptoms of asthma, but it would most likely not cause
anyone to develop asthma." "Based on the results of the citizen monitoring
effort - as well as earlier testing done by MDH and the MN Pollution
Control Agency (MPCA) - MDH is recommending that steps be taken to
reduce H2S emissions at sites where levels have exceeded the proposed
HRV."

10
11 The LOTF discussed these findings at several of its meetings. It considered linking odor
12 control policy to existing hydrogen sulfide regulations, i.e. if the MPCA is planning to
13 reduce hydrogen sulfide emissions would odor be reduced as well? However, the
14 correlation between hydrogen sulfide and odor is not sufficient to warrant only one
15 standard. There can often be high odorous emissions and low hydrogen sulfide emissions
16 from the same facility. Therefore, odor emissions must be considered a separate problem.
17 The LOTF reached consensus early in its discussions that regardless of how the livestock
18 odor issue is resolved, the health of all citizens must be equally protected. Therefore, the
19 health and air quality standards related to hydrogen sulfide should be enforced. While the
20 evidence of direct health effects related to odor is still open to debate, this is not the case for
21 hydrogen sulfide. The discussion with respect to differing standards based on different
22 zoning or population density which the LOTF considered with respect to odor do not apply
23 with regard to hydrogen sulfide.
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1 LOTF Discussion and Methodology
2 The LOTF started a twelve month process of facilitated discussions with the identification
3 of four issue areas :

4 1. How should government policy motivate development and use of design and
5 management techniques to prevent or control odor?
6 2. What is the relationship of land use policies to odor control? Parts of this question are:

7 • What could each level of government do to reduce conflict?

8 • Can the odor problem be reduced through land use planning?

9 • If the odor problem were solved would land use conflict evaporate?
10 3. How do we measure odor to achieve the goals of policy regarding community/industry
11 exposure to odors?
12 4. What should the government policy be on how much odor a community or individual
13 should have to tolerate?

14 Assumptions
15 The LOTF discussion was guided by the following assumptions:
16 1. Both animal agriculture and the public good are important to the state of Minnesota;
17 therefore, the state should invest time and resources toward resolving the odor issue.

18 2. The state is responsible for establishing health-based criteria for specific components of
19 emissions and developing appropriate standards.

20 3. Government policy should not inhibit the creation of effective and economical odor
21 control technologies.

22 4. The state should promote low emission and low energy use systems.

23 Methodology
24 The LOTF divided into working teams to develop through a brainstorming process
25 options/alternatives to address each of the problem statements. Afterward, as a whole, the
26 LOTF reviewed, commented on and revised the options and alternatives. They then
27 developed pros and cons for each of the alternatives. Next, each group was responsible for
28 drafting a discussion on the options. The intent was to present a balanced discussion on
29 the issue that would assist the LOTF in developing recommendations. The
30 options/alternatives are described in Appendix A. Finally the LOTF as a whole evaluated
31 elements of recommendations. These were subsequently written up in draft, revised and
32 adopted by consensus.
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1 Overview of Recommendations
2 The most effective odor policy is one that is based on total odor emissions from a farm site.
3 An odor policy based on total emissions allows farms of any size and manure handling
4 system to be compared and regulated on a uniform basis. However, since actual monitoring
5 of odor emissions from individual farm sites is both difficult and expensive, odor
6 emissions from an individual farm site must be estimated. To be reliable, these estimates
7 must be based on on-farm odor measurements of typical odor sources. On-farin odor
8 sources include livestock housing and manure storage. (Note: odors from land application
9 are intermittent and are not currently included in the discussion of on-farm odors; however,

10 different land application methods could also be evaluated similarly). Once total emissions
11 from an individual farm site are estimated, acceptable and standardized separation distances
12 can be determined.

13 The recommended odor policy is based on two key elements: the development of an odor
14 rating system; and a method to relate odor emissions to separation distances.
15 Recommendations also address implementation and interim issues.

16 The Livestock Odor Task Force is recommending that the State of Minnesota take the
17 following actions:

18 I. Recommendation for Odor Policy

19 • Total Odor Emissions Rating System. Research, development, and
20 implementation of a system for rating the total odor emissions from livestock facilities
21 based upon evaluation of new and existing manure management odor control
22 technologies, practices and size of facility.

23 • Emission/Separation Curves. Development of a line graph for use by county
24 governments in determining separation distances between livestock facilities and other
25 land uses, based on the total odor emissions rating system.

26 • Best Management Practices for Peak Odor Events. Development of best
27 management practices (BMPs) to address seasonal or periodic peak levels of odor that
28 are not adequately addressed by the total odor emissions rating system,
29 emission/separation curves, and resulting separation distances

30 II. Recommendations for Implementation

31 • Funding. Identification of funding mechanisms for rating emissions from both
32 common, and patentable production practices.

33 • Users Manual. Development of a users manual to assist county government and
34 producers in use of the total odor emissions ratings system and emission/separation
35 curves.

36 • County Implementation. Facilitation and encouragement of county implementation
37 of the total odor emissions rating system, emission/separation curves, and best
38 management practices for peak odor events, through funding and technical assistance.

39 • Mediation Services. Development and provision of mediation services to local
40 governments to assist in resolving conflicts of livestock odor.

41 • Evaluation. Assessing the effectiveness of the rating system, emission/separation
42 distance curves, and best management practices for peak odor events; and the level of
43 implementation by county governments.
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III. Recommendations for the Interim

2 • Promotion of Best Management Practices (BMPs) Develop fact sheets on
3 current odor control practices to assist producers in reducing odors and county
4 government in addressing complaints.

5 • Hydrogen Sulfide (H2S) Support MPCA' s efforts in determining extent of H2S
6 emissions from livestock operations.

7 RECOMMENDATIONS OF THE LIVESTOCK ODOR TASK
8 FORCE

9 I. Recommendations for Odor Policy

10 Total Odor Emission Rating System
II Several types of livestock farming systems are currently in use throughout the state of
12 Minnesota. These farming systems range from low density pasture systems to high density
13 confinement systems. The number of animals raised on individual farms also ranges from a
14 few animals to several thousand animals. Because of these variations each individual farm
15 will generate a different amount of odor. Trying to monitor or measure the amount of odors
16 being emitted from each farm would be a nearly impossible task. Some system therefore
17 must be developed to estimate the amount of odors generated on these farms. Having a
18 reliable estimate of the total odors generated allows farms to be compared based on odors
19 emitted rather than on the number of animals.

20 An odor rating system needs to be developed as a means to predict and compare odor
21 emissions from farms. By taking odor measurements from a variety of odor sources, a
22 rating of these sources can be established. Odors can be measured using an olfactometer
23 (see Appendix A). Olfactometery is a method that uses the human nose to evaluate the
24 strength of an odor. It is a systematic method that records the amount of clean dilution air
25 needed to make a sample of odorous air undetectable. This number is recorded as odor
26 units (ou). Although the olfactometer does not give an actual measure of odor emissions
27 (mass per time), it does indicate a relative rating of the strength of an odor from a particular
28 source. Once a system is given an odor rating it can be compared to other systems.
29 Although a particular protocol has not been established, it is thought that the sample of

·30 odorous air from a particular source would be measured directly from the source, e.g.,
31 directly off the surface of a manure storage basin, rather than somewhere downwind from
32 the source.

33 An odor rating for any particular type of system could be generated by taking actual air
34 samples from several existing systems, evaluating the sample using an olfactometer, and
35 averaging the results. (Note, these odor ratings would be based on average odor
36 measurements from these systems. Considerations would not be made for the multitude of
37 variables that impact gas emissions. The rating system would be based on a standard
38 testing protocol and would only indicate average odor emissions). These odor ratings
39 would be published in a table. As new technologies become available they would be
40 evaluated and given an odor rating.

41 The development of an odor rating system makes it possible to compare relative odor
42 emissions from different types of systems, or to evaluate the percent odor reduction that
43 could be anticipated by implementing an odor control technology. However, an odor rating
44 can only compare the relative odor emissions from different types of systems. What is also
45 needed is a method to compare the total emissions from different types of systems that are
46 in use on various farm sizes. Therefore, a method to relate the odor rating to the estimated
47 total odor emissions from a farm is needed. Although no such method currently exists, it is
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1 anticipated that such a method can be developed. This method would factor in variables
2 such as the surface area of the odor source or the amount of odorous air being ventilated
3 from a building. With this type of information the total odor emissions from a farm site
4 could be estimated.

5 Example

6 A farm is looking at some expansions and modifications. Currently they are finishing
7 1000 pigs per year in cargill units (open front barns). Manure is currently being scraped
8 from these units into an earthen basin. The fanners are proposing a new facility on the
9 same site which will finish 2500 pigs per year in a deep pitted, mechanically ventilated

10 bam. The existing facilities, including the earthen basin, will be abandoned. Does the
11 potential for off-site odors increase or decrease with this change?

12 Currently this question can not be answered. With the proposed system the cargill
13 units, the earthen storage, and the deep pitted barns will have an odor rating; some
14 number that indicates the average amount ofodors generated. Using the odor rating
15 numberfor each system and the sizes of the facilities estimated odor impactfrom the
16 existing and proposed could be compared.

17 Will the system promote or stifle innovation?
18 The proposed recommendations will most likely stimulate the creation of economical odor
19 control technologies. Currently any odor control technology is seen as suspect. One key
20 factor in stimulating the creation of new technology is the ability for new products and
21 technologies to be evaluated. It is the hope of this task force that the rating of new
22 technologies will be very economical and timely. Provisions may also be made to accept
23 test results from other testing facilities.

24 What will the odor rating include?
25 The evaluation of systems will be primarily based on average odor generation from a given
26 system or technology. However, other information could be attained at the same time with
27 little additional effort. Other information may include the emissions of hydrogen sulfide or
28 ammonia or the cost of implementing the technology.
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1 Challenges
2 Although the Task Force has agreed that the proposed system would be the best policy
3 option, some difficulties still exist.

4 Rating manure handling systems based on odor emissions can be a simple process once the
5 protocol has been determined. However, there are a multitude of manure handling systems
6 and system variations that need to be evaluated. For instance, there are three or four
7 different methods for storing liquid manure. These few systems could easily be given a
8 rating, given the same type of manure was in the storage. However, odors from these
9 storage may vary by type of livestock manure, solids concentration, initial sulfate content in

10 the water, animal diet, management practices, odor reducing additives, etc .. Preliminary
11 investigations indicate that some of these factors may contribute significantly to odor while
12 others may not. Therefore, the sheer number of options or variations to evaluate may make
13 the rating system very difficult to create and maintain.

14 Another potential problem with the rating system is the lack of methodology for estimating
15 total emissions from a system based on individual odor measurements. An odor
16 measurement from the surface of a manure storage will give a ratio of dilution to threshold
17 or odor unit. This odor must then be related to the total emissions from that storage. It is
18 logical that the total emissions is related to the total area of the odor emitting surface or the
19 amount of odorous air exhausted from a building, however, these relationships have not
20 fully been established.

21 The primary goal of the rating system is to determine the total emissions from a farm site.
22 Most farms will have a combination of odor sources, some emitting surfaces and some
23 ventilation fans. These two very different types of emissions must be combined in
24 determining a total odor emissions for the farm. No current method exists that can compare
25 or combine these two odor sources.

Recommendation for Odor Policy .1:TotatQ~or Emission Ratin* System
TheState, through research and. d~yeloPrnentb)'the lJniver~itY9f:M:iI!ve~ota, '
should develop and implement· a systemJor rating the total odor emissions .
from livestock facilities. Odor emissions from each typical livestock .
production practice (each typical housing, manure handling, and storage .
practice), for each species,. utilizing each typical odor control technology
would be measured and standardized. The odor measurements would be
taken directly from on-farm odor sources using an olfactometer.
Measurements would also be made of hydrogen sulfide, ammonia, and other
potential indicators of odor (e.g., total solids content of manure).

Each typical practice, utilizing each typical odor control te(;hnIOI()gy
then be given a rating along a numerical scale. (e.g., I to
odofmeasurement. ..•.•... ..... .. .. '.,

For any given livestock site, a total odor emissions rating
by adding together ratings of all practices, modified by factors to aCl::Olmt
the size of the livestock facility. . .

26 Emission/Separation Distances
27 Another key to the odor impact on a community is separation distance, the distance between
28 an odor source and the property line, nearest neighbor, or residential area. Once an odor
29 rating system is developed it is possible to develop separation distances that are based
30 specifically on odor. Current separation distances are based on the assumption that larger
31 facilities generate more odor and therefore require greater separations. This theory would
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I hold true if all operations were identical. However, with the diversity of manure handling
2 systems and facility designs and the new odor control technologies currently being
3 developed, farm size is not the only variable in odor emissions. With the odor ratings
4 system, it will be possible to develop separation distances based on the actual odor impact
5 from a facility. Therefore, the second key element of the recommendations is a method to
6 compare the odor impact of various existing and proposed farm sites on a community. One
7 method to determine this impact is with a dispersion model. A dispersion model is a
8 mathematical method of estimating how a gas, emitted into the atmosphere, is dispersed in
9 the ambient air. Although many factors exist in determining how a gas is dispersed, the

10 model could be used with a standard set of input variables. In this way, the only variable
11 would be the odor emissions as estimated by the odor rating. The separation distances
12 generated by a dispersion model could be verified by reviewing existing livestock and
13 poultry operations that are acceptable to the community.

14 A line graph would be developed showing several curves, with each curve
15 representing a different frequency or intensity of odor. The line graph would allow
16 the user to determine a separation distance between a livestock site and a receiving
17 site, based on the odor sensitivity of the receiving s~te and the odor rating of the
18 livestock site.

I
r'

1--"- I
/' V- .......
~

,. r...........
V .' - .-. -

~t%:'
.. -

L-- I--- I~

,t-V
~

---Category
. - . - . -. Category

Category

- - - - Cateqory

Total Odor Emisl

19

20 Figure 1. Odor emission vs. separation distance curves (theoretical).
21
22 A set of separation distance curves might look similar to what is shown in figure 1. In
23 figure 1 the different categories represent some indication of the acceptable limits of odor
24 impact. These categories could represent various odor intensities and frequencies. For
25 instance category 1 may be a land use classification where more intense or more frequent
26 odors could be expected. Category 4 may represent a land use classification with a fairly
27 low tolerance to intense or frequent odors. The total odor emission represented on the
28 horizontal axis would be the total odor emissions as estimated by the odor rating system.
29 The separation distances would be calculated values based on odor dispersion modeling
30 and verified by field measurements or experience with existing facilities.

.... ." '. .'J''''.:.'

l1eR()n;;n;;elt~a.~.i~g/orpdor.Policy. 2: Emission/Sep~ratioll1)istd~e~C'llrve~:,::
. .'f~e§tate;throughresearch and development by the Universit}'rifMinnesota,sho~ldc"••••'
. '~eyelop a line graph for use by county g~vemIl1entsindetenniningseparationdistanges

b~tween livestock facilities and other land uses, based on the. total odor emissions rating ':,
system.
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1 Best Management Practices for Peak Odor Events
2 An odor rating system would most likely rate systems at average odor emissions. Outdoor
3 manure storage facilities may emit more odor during periods of transition between cold and
4 warm weather (spring and fall turnover). Also, odor emissions are much greater when
5 manure storage facilities are being agitated during emptying. Because the recommended
6 odor policy is based on average odor emissions, these periods of high odors will impact
7 surrounding neighbors and communities. The actual impact of these periods of high odor
8 is dependent on wind speed and direction during those periods.

9 The proposed odor rating system deals with typical odor in a quantitative way. Because of
10 the transitory nature of peaks, it would be impractical to address them in the same manner.
11 Peaks need to be addressed in a prescriptive fashion (BMPs). There are some management
12 practices and technologies that are currently available to address these periods of high
13 intermittent odors. Technologies currently being developed will also be available to
14 address those periods.

Recommendation for Odor Policy 3: Best Management Practices
Odor Events .

TheState should develop best management practices (BMPs) to address ..
seasonal or periodic peak levels ofodor that are not adequately addressedby/
the total odor emissions rating system, emission/sep~rationcurves,and .. -- .
resulting separation distances. . ..

15 II. Recommendations for Implementation

16 Implementation of Odor Rating System and Emission/Separation Distance
17 Curves
18 Current rules and regulations involving the operation and construction of livestock facilities
19 differ across the state. This inconsistency is especially obvious in the regulation of
20 livestock odors. Counties throughout Minnesota are developing methods of regulating
21 livestock facility with regard to odor. These systems typically do little to control odor
22 problems or put an excessive burden on producers. In counties where no odor regulations
23 are implemented the public may not be protected from undue or excessive odors. One
24 method to standardize these odor regulations would be for the state to set minimum
25 separation distance based on odor rating and emission/separation curves. The LOTF
26 determined that implementation of such statewide standard would not be appropriate
27 because such a standard may be too permissive for some counties and too restrictive for
28 other counties. Therefore, it was determined that the use of the total odor emissions ratings
29 and emission/separation curves should be at the option and discretion of county
30 government. However, it is important to both producers and the public that most or all
31 counties in Minnesota adopt this system. Therefore the adoption of this system should be
32 strongly supported and encouraged by the state.

33 Setting up and maintaining an efficient method to rate systems will cost money. Most
34 elements of a manure handling systems are very common. However some elements of
35 manure handling systems are specific technologies that are patented by the manufacturer.
36 This difference in systems must be accounted for when funding the odor rating test. LOTF
37 recommends that odor ratings for standard systems be funded by public funding sources
38 while ratings for patentable systems be funded through the private firm developing the odor
39 control technology.

40 What about existing facilities?
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1 The odor rating system is intended primarily for use in evaluating and regulating proposed
2 livestock facilities. However, the system could also be applied to existing facilities. In
3 enforcement of any new zoning provision, a local government must decide how to address
4 "nonconforming lots, buildings, or uses"; land, structures, or uses of the land that
5 complied with local laws before adoption of new zoning provisions, but that are in
6 violation of the provisions after adoption. A lawfully-existing livestock facility that does
7 not comply with new odor-related separation distance provisions could be considered a
8 nonconforming building or structure. Possible options to address nonconformities range
9 from allowing their continued existence, to requiring termination after a specified period of

10 time (a concept known as "amortization"), to immediate termination. A number of legal
11 issues are associated with addressing nonconformities in zoning regulations, and local
12 governments should obtain sound legal advice before developing and implementing such
13 regulations.

14 The following two recommendations are critical to the success of the odor rating system
15 and emission/separation curves.

RecomJ1t~·~.dati~n··..joiii1nplelil·~ntati~~ ~·.:'~~·~~i~g··· of J5eveio~~~~.t···j&:i~\· .
Operation/of.TotalOdorE.,ni~sions Rating System and. Emission/Separation
Curves ..... i . .. •••.•.....••... >i· ..•..••. .•• . ... .. ...

The state shouldfund the research and development of the total odor
emissions ratin.g$ystemal1d emi$sion/separation curves, and the odor.
emissions ratings for cOmmonly used livestockproduction practices..•Odor
emissionsratings for pat9ntableJivestock production practices and odqr
controltechn()logies should be funded through fees from thefmnsor ..
institutions developing the patentable practices or technologies.

16

J}ecomme!~4ati,!nfo,.!mple~entation· .. 2: User's ... Manual
Use of the totaLodor emissions ratings and emission/separation distance
curves should be.at·the option and discretion of county government. The
Stateshould develop a users manual to assist county government in use
the total odor emissions ratings and emission,lseparation distance curves.

17 County Implementation
18 Both state and county governments have an interest in solving the issues related to odors
19 from livestock facilities. Odor policy recommendations include the state and county
20 governments in policy implementation. Under the recommendation, state government
21 would be responsible for developing and maintaining an odor rating system along with
22 setting guidelines for determining separation distances. County governments would be
23 responsible for implementing the odor rating system through their zoning authority. County
24 governments could make separation distances more or less restrictive than the state
25 guidelines.

J}ec01fl.me~dation.for Implementatioll 3: •.• County Impleme~tat~oll

The stateshould facilitate and encourage county implementation ofthe total
ogoremissions rating·system, emission/separation distance curves, and best
management practices for peak odor events, through funding and technical .
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assistance.

1 Mediation Process
2 The LOTF envisions county governments handling odor complaints by first inspecting the
3 livestock facility, followed by referral of mediation services, where appropriate. Upon a
4 livestock odor complaint, inspection would be conducted by trained county personnel to
5 determine whether the facility meets odor rating criteria, and whether odor levels being
6 generated are above those that would be expected from the plan. Inspection personnel
7 would also provide complainants information on what odors would be expected from
8 proper implementation of the odor management plan. Results of the inspection would be
9 provided to both the complainant and the producer. Subsequent to the inspection, if the

10 facility was found to be in noncompliance, then the county government would require the
11 facility to be brought into compliance.

12 If the facility was found to be in compliance with the county provisions, and an odor issue
13 still exists between the parties, mediation between the complainant and producer would be
14 offered to resolve the odor issues. Initiating mediation would be at the option of the
15 complainant and the producer.
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Recommendation for Implementation 4: Mediation Services .

. The LOTF recognizes that, even after application of separation distanc~s •.•.......... : .
. established according to the totaI odor emissions rating system and .• .. • ....•. ... . .....•...•..

.emission/separation distance curves, some persons affected by livesto~k .
·.odors will seek recourse from county government orthe courts. The state·

should develop and provide mediation services to counties in such cases; ... . ..

2 Evaluation
3 This use of an odor rating system and separation distance curves is a new approach to
4 addressing this issue. As a new approach the effectiveness and implementation will need to
5 be evaluated and adjusted as necessary. After development of odor ratings, implementation
6 by counties will probably occur over a couple of years. The LOTF realizes that after a
7 period of time the rating system will need to be evaluated for its effectiveness in addressing
8 the odor issue. The effectiveness should examine the level of implementation by counties,
9 and the usefulness to counties and livestock producers.

Recommendation for Implementation 50' Policy Evaluation ..
The State should evaluatethe practicality and effectiveness of the odor rating
system at the earliest point in time after the system is developed. If the odor
rating system is found to beimpracticalor ineffective, the State.should
feassess it options for addressing the issue of livestock odors and
prompt action.

10 If the odor rating system is found to be practical and effective, and two years after the
11 system is developed and available for county use, the State should evaluate the rate at
12 which county agencies are adopting and using the odor rating system. The State should
13 also evaluate the how the system fits in with feedlot regulation by the State.

14 III. Recommendation for Interim
15 The projected timeline for developing the odor rating system, separation curves, and BMPs
16 for peak odor events is estimated to be 2-3 years. The LOTF recognizes that in the interim
17 efforts will need to be made to address the issue. The LOTF recommends promotion of
18 current odor control BMPs, and continued analysis by MPCA & Minnesota Department of
19 Health of the prevalence of hydrogen sulfide emissions from livestock operations.

20 The Minnesota Pollution Control Agency currently has regulations governing the
21 concentrations of hydrogen sulfide in the ambient air. Hydrogen sulfide is one of the
22 odorous gases emitted from livestock and poultry operations. The MPCA's control of
23 hydrogen sulfide emissions will most likely reduce the amount of odor generated at many
24 livestock facilities. However, reductions in hydrogen sulfide may not lead to sufficient
25 reductions in odor. Therefore, the livestock odor task force recommends that an odor
26 policy be implemented regardless of the MPCA's efforts on hydrogen sulfide. The
27 recommended odor policy should not interfere with any hydrogen sulfide regulations.

Recommendation for Interim 1: Interim Promotion ofBMPs
The Minnesota Extension Service should make a special effort to publicize
whatever information is available on ways to control odor from livestock
facilities. These techniques or systems could be considered best available
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management practices. This information should be gathered from other
sourges through()ut the state,nation, and world.

R,ecommellda-tionfprJllterim 2: Hydrogen§u:lfide Evalua.~ipl1

Funding should be provided by the state to increase MPCA efforts. to
develop tools and strategies to address H2S problems.
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1 CONCLUSION
2 The LOTF recognizes that development and implementation of an odor rating system and
3 its other recommendations will be no simple task. However, the LOTF believes that
4 development and implementation of such a system is the right course and direction for
5 Minnesota.

6 Steps to Implement an Odor Rating System
7 The following are areas identified by the Livestock Odor Task Force for future work to
8 further address the issue of odor from livestock. These areas include implementation of
9 odor emissions based standards as well as other necessary research and education.

10 1. Develop a protocol for rating systems on odor emissions.

11 2. Designate an appropriate body to rate the systems.

12 3. Determine the relationship between relative odor measurements from systems and total
13 odor emissions.

14 4. Determine an acceptable relationship between separation distances and total odor
15 emissions.

16 5. Develop dispersion modeling.

17 6. Request funding from legislature for determining odor ratings for standard, non-
18 patentable systems and dispersion modeling.

19
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Appendix A

I Issues & Options/Alternatives··
2 This appendix is a compilation of the various issues and options identified and discussed by
3 the Livestock Odor Task Force (LOTF). In order to make the issue of odor and the process
4 of developing recommendations more manageable, the LOTF used a facilitated process to
5 identify four issue areas. The issue areas were written in the form of problem statements.
6 The LOTF then established "working teams" to develop possible options/alternatives to
7 address the issue areas. The initial list of options was reviewed by the whole task force.
8
9 Pros and cons to each issue were brainstormed. The working teams then gathered

IO information to support, and in some cases, illustrate, both the benefits and drawbacks of each
II option. The intent was to manage the workload while still giving each task force member the
12 opportunity to give input into areas of discussion being developed by another working team.
13 The final product is a balanced discussion of the issues and the various options available. The
14 alternatives/options represent neither consensus nor disagreement among the LOTF members.
15 Rather, this discussion was used as a springboard to developing recommendations from the
16 LOTF to FMMAC on addressing the odor issue.
I7

18

19 Problem Statement
20
21 How do we measure odors to achieve the goals of our policy regarding community and/or
22 individual exposure to odors?
23

24
25
26 Background:
27 Measurement of odors has become a focal point in the debate surrounding
28 livestock odor policies, because of the difficulty of quantifying odors in a
29 meaningful way that allows for public policy to respond to citizen and producer
30 concerns. In order to fully address the policy questions surrounding odors, we
31 must not only quantify the odors, but we must also quantify or evaluate human
32 response to those odors.
33
34 Quantification of livestock odor itself is difficult, At least 168 different compounds
35 have been identified in livestock wastes or the surrounding air. At least 30 of
36 these have very low olfactory detection limits and it is unclear for many of these
37 compounds what contribution they make to the overall "smell" generated from
38 a livestock operation. In addition, actual emissions are extremely variable and
39 depend on a wide variety of factors, including the size of the herd, age of the
40 livestock, the feed that is used, the genetic strain of the animals, whether animal
41 waste is handled aerobically or anaerobically, the sulfur content of the water,
42 and the season, temperature and humidity. As a result, developing one testing
43 method that can account for all of the variables associated with livestock odor
44 and that can quantify all of the odor causing elements in the emissions from
45 livestock waste is extremely difficult. At best, quantifiable methods such as
46 indicator gas measurement can test for only a few compounds at a time, and
47 those compounds may not be the main odor causers. "Human-based"
48 methods, such as olfactometers and field monitors/trained sniffers measure the
49 whole odor, but are expensive and do not provide producers with predictable
50 levels that they can try to achieve.
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1
2 Sampling Is also a difficulty in developing an odor monitoring plan, Continuous
3 monitoring of air quality requires permanent monitoring stations, but wind
4 direction Is variable, Thus, either an extremely expensive network of monitors Is
5 required or the monitoring system is less than adequate to measure odors
6 continuously, Periodic sampling, either with an instrument or human "sniffers"
7 may not occur at the appropriate times and so may either underestimate or
8 overestimate the level of odor to which nearby residents are exposed,
9

10 In addition to the limitations of the methods themselves, there are additional
11 aspects of the odor Issue that simple quantification cannot address, For
12 example, different people experience odors differently, What may be an
13 offensive odor to one person may be merely annoying to another and
14 unnoticeable to yet another, Beyond that, there is evidence that frequent
15 exposure to an odor may cause sensitization of some people, so that subsequent
16 exposures generate a greater response In sensitized individuals than in previously
17 unexposed persons, Also, there is some concern on the part of producers that
18 odor complaints may be generated by neighbors who have other issues that are
19 not odor related,
20
21 All of this being said, there are numerous odor sampling or monitoring methods,
22 These are detailed below, with discussion of the pros and cons of the various
23 methods,
24
25
26 . ·Olfactometer
27
28 The most accepted and most common means of measuring odor is with a
29 dynamic olfactometer, Several types of dynamic olfactometers have been
30 developed and are being used world-wide, The Instruments are primarily a
31 system of delivering odorous gases at different dilutions to a panelist, This method
32 of odor measurement has been used to quantify odors from waste water
33 treatment facilities and other industrial sources for many years, The procedure
34 has been accepted and standardized by the American Society of Testing and
35 Measurement (Standard # E679-91),
36
37 In this procedure, odorous air Is collected In a sample bag made of material that
38 does not absorb odors, Odorous air from the bag is then drawn through a mixing
39 chamber where it is diluted with clean air, A panelist is then presented with
40 three samples of air; one of diluted odorous air and two of odor free air. The
41 panelist Is forced to make a choice as to which air sample has the odor. Initially
42 the odorous air is very dilute, This process of delivering three samples of air, two
43 clean air and one diluted odorous air, Is repeated with decreasing dilutions of
44 odorous air. The dilution where the panelist consistently and correctly detects the
45 sample containing the odorous air is labeled the detection threshold,
46
47 Typically the odor sample / dilutions are presented to several panelists (six to
48 twelve), The dilution threshold Is the dilution where 50% of the panelists indicate
49 detection. The results are reported as a dilution to threshold (DT) for the
50 particUlar odorous air sample, This number Is often reported as an odor unit (ou)"
51 A high dilution to threshold indicates a high odor concentration,
52
53 The major advantage of this system Is that it relates well to the actual problem --
54 odor and human response to it -- rather than measuring a specific compound
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I that mayor may not be the actual source of the odor. This is one of the few
2 measurement techniques which allows this comparison to be made. However,
3 despite being "human based", it does not address the issue of varying response
4 to odors by different individuals.
5
6 Although olfactometry seems somewhat subjective, In actuality the results are
7 very repeatable. However, It Is difficult to compare results between laboratories
8 because of subtle differences in equipment or protocol. Therefore, the best use
9 of an olfactometer is In doing odor comparisons. Currently the University of

10 Minnesota and a few other universities are using olfactometers to monitor
II reductions in odors when various odor control technologies are used.
12
13 Olfactometers are not very effective at measuring ambient air odors downwind
14 of an odor source. This type of measurement is difficult for two reasons. First, the
15 sampling of odors (filling of the tedlar bag) takes a few minutes. During this time
16 the plume may move which would reduce the amount of odorous air captured
17 In the sample. Secondly, odors In an odor plume are very dilute compared with
18 the odor source. Very dilute odors are typically only a few dilutions away from
19 being undetectable. Because there Is some degradation of the odor In the
20 sample bag and some losses of odors In the equipment used to dilute the
21 sample the final measurement will most likely be undetectable by the panelists.
22
23 Any ambient air sampling for odors is also difficult because it is often hard to
24 separate and di~tinguishwhich odors are coming from which facilities. In
25 agricultural areas typically there are many odor sources in a relatively small
26 geographic area. Therefore determining the odor contribution from one source
27 using ambient measurements Is problematic. To solve the problems of ambient
28 air sampling and analysis, air samples are typically collected directly from the
29 odor emitting surface. These measurements must then be related to actual
30 ambient air concentrations at distances from the odor source. See odor
31 modeling section in Appendix A. Because odor generation is extremely variable
32 from livestock odor sources It usually requires several air samples to be analyzed
33 before any conclusions about odor emissions can be drawn. As with any air
34 sampling or odor measurement additional sampling Is good but also will increase
35 the cost. Typical costs for using an olfactometer are between 125 and 150 per
36 sample (not including sample collection).
37
38
39 Electronic Nose
40
41 Several researchers are currently evaluating the use of an electronic sensor for
42 measuring livestock odor. The technology Is currently being used In the food and
43 perfume industry to monitor manufacturing processes. This technology has the
44 potential to take the subjective nature out of odor quantification. Using an array
45 of electronic sensors, the electronic nose can determine the concentrations of
46 several classes of compounds. Through a process of calibration of these
47 concentrations to the results of an odor panel (i.e.,. sniffers), the numerical results
48 are correlated to odor offensiveness. However, the correlation of the ·electronic
49 nose responses to actual odor offensiveness is poor, at best.
50
51 Moreover, this method again does not account for the variability in human
52 perception and response to odors, nor does it give a good measure of odor
53 Intensity. However, it does provide a "quantifiable" measurement of odor, which
54 could provide targets for producers to aim for In odor reduction.
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Indicator gas concentrations ("marker compound")
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Measurement using Traineci Qdor Monitors

One of the ways that people have measured odors Is to use "field monitors"­
people, who go through training to be able to reliably distinguish specific odors
and to rate their intensity. Training for field odor monitors consist of two to four
days of training plus an
additional day per year for updating. The cost per odor sample with a trained
sniffer is the labor cost associated with the sniffer traveling out on site and
spending approximately one hour making measurements.

When evaluating a odor event, the sniffers are assigned a predetermined
sampling strategy that outlines where and how often they will stop to "take
samples". For example, a person may be told to stand in a specific location and
sniff once per minute for 10 minutes and then document the odor intensity at
each interval. This method is currently being used in Ramsey County as a means
of monitoring the odor from the municipal compostlng facility.

The advantages of this approach is that it is the most direct measure of the basic
problem - human perception of odors. In addition, it has been shown to be fairly
reliable. That is, after training, people can identify odors and rate their intensity in
a repeatable fashion. Typically the field monitors would be chosen from the
community and would represent a cross section of citizens.

There are also apparent disadvantages to this approach. The first is that it has
usually been used to assess the odors from one specific facility, and with a fairly
consistent odor emission. Odor generated from livestock facilities vary
substantially over the seasons and vary between facilities. Also the close
proximity of facilities may make It difficult to determine background odors from
the odors generated at a particular facility.

Another disadvantage, which is a disadvantage to most odor quantifying
techniques, is cost. One method of odor monitoring that can reduce this cost is
to use community volunteers. These volunteers could be trained to take
measurements at their residents or at designated locations. These measurements
may be less "detailed" than a field monitors but would provide some very
valuable Information. While using local residents provides a means for
communities to have an active role in the regulatory process, it may also raise
the question of Impartiality. Experience with similar situations suggests that if
properly managed, the community field monitors could be fairly accurate and
impartial.

One of the potential ways to measure odors is to choose an indicator gas, such
as hydrogen sulfide or ammonia, as a surrogate, rather than to focus on odors
per se. If an indicator gas could be identified that was closely correlated with
odors, this approach would have several obvious major advantages: cost,
repeatability, objectivity, an established regulatory framework, connection to
health impact, and the facilitation of better management practices.
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I Ambient air monitoring is not necessarily inexpensive. While "grab samples" can
2 be quite cheap, their lower limit of detection may not be adequate and the
3 sampling timeframe may not match the sampling timeframe required by
4 regulations, Establishment of a fixed air monitoring site may be necessary to
5 acquire the requisite data, In addition to adding sUbstantially to the cost of
6 monitoring, adequate siting of the monitor may be difficult because of the
7 variability of the plume direction depending on meteorological conditions,
8 Nonetheless, assuming the latter problem can be addressed, monitoring for a
9 specific indicator gas will still be less expensive than the other methods of

10 monitoring odor,
11
12 Two major advantages of monitoring an indicator gas are repeatability and
13 objectivity. By repeatability we mean that, assuming the monitoring instrument is
14 adequately calibrated and correctly used results from repeat samples taken
15 under identical conditions will closely agree. By objectivity we mean that, while
16 interpretation of the significance of the results in terms of health concern may
17 vary, the actual results themselves are not influenced by individual factors. In
18 contrast, the perception of odor by individuals as "offensive" Is highly individual
19 and influenced by many personal factors, and therefore is neither repeatable or
20 objective.
21
22 A further advantage of monitoring an indicator gas is that a regulatory
23 framework for monitoring emissions is widely practiced and accepted. While
24 there has been some history of dealing with odors under nuisance statutes, the
25 history is limited and variable. Further, the MPCA has already abandoned efforts
26 in the Air Quality Division to develop odor rules and has indicated that it is
27 unlikely to continue to address feedlot odors through rules. In contrast the
28 control of emissions through monitoring and regulation is firmly established.
29
30 Monitoring an indicator gas also has the advantage of a direct connection to
31 health concern, presumably one of the endpoints of concern. Again, the
32 relation of odor to health impact is poorly understood. While it is clear that some
33 people respond to odors with nonspecific symptoms such as headaches and
34 nausea, the response appears to be highly individual and the basis for the
35 response, whether primarily toxicological or psychological, has not been
36 determined. In contrast, the health impacts of a specific emission can be
37 determined, at least in theory, through toxicological and/or epidemiological
38 studies, For example, there is a fair amount of scientific literature on the health
39 effects of hydrogen sulfide and this literature can form the basis for establishing
40 safe levels of exposure.
41
42 Lastly, monitoring an indicator compound could provide immediate feedback
43 regarding the adequacy of existing controls or the efficacy of new controls. This
44 would provide producers with a clear goal to shoot for, and relevant information
45 on whether the goal has been achieved,
46
47 Unfortunately, despite all the obvious advantages of monitoring an indicator
48 compound, no consistently adequate indicator compound has been identified.
49 As noted in the background section for this problem statement, there are
50 numerous factors that affect the quality and intensity of livestock odor and the
51 generation of emissions from livestock waste. Thus a specific gas such as
52 hydrogen sulfide may be closely related to odor offensiveness at one facility but
53 be an unimportant contributor at another. Therefore, focusing on monitoring
54 and control of one specific compound might lead to the expenditure of large
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1 sums of money and effort without resulting in appreciable resolution of the odor
2 problem.
3
4 Performance standard for s ecific com ounds
5 Hydrogen uJfide Issues and Implications:
6 One option for addressing odor emissions would be to chose a particular
7 reference compound of concern and measure that compound for compliance.
8 A limitation with this method is that no one compound has been shown to
9 correlate well with odor levels, However, hydrogen sulfide is emerging as a

10 compound of concern from certain livestock facilities.
11
12 Ambient air quality monitoring that was done in the vicinity of large swine
13 facilities in 1995 and 1996, by both concerned citizens as well as by Renville
14 County and the MPCA, found levels of hydrogen sulfide that, at times,
15 appeared to exceed state standards and which have been characterized as a
16 human health concern by the Minnesota Department of Health, MPCA efforts
17 in response to this problem have included the installation of a continuous
18 monitoring station for reduced sulfur in the vicinity of two of the swine facilities.
19 There has also been a significant amount of field work to determine if hydrogen
20 sulfide is likely the only compound of significant concern, to see how the reduced
21 sulfur levels at the swine facilities compare with other emission sources in the area,
22 and to test less costly methods for measuring sulfur compounds at these facilities,
23
24 Data thus far fndicates that hydrogen sulfide is the key compound of concern.
25 The data also seems to indicate that higher hydrogen sulfide levels are found at
26 swine facilities than at cattle or pOUltry facilities.
27
28 The discovery of hydrogen sulfide near swine facilities at levels that appear to
29 exceed state ambient air quality standards and which have been
30 characterized as a human health concern, has major implications for the
31 industry and for the MPCA Feedlot Program. The state ambient air quality
32 standards for hydrogen sulfide read as follows:
33

34 CHAPTER 7009, MINNESOTA POLLUTION CONTROL AGENCY, AIR QUALITY DIVISION,
35 AMBIENT AIR QUALITY STANDARDS
36
37 7009.0010 DEFINITIONS.
38 Subpart 1. Scope. For the purpose of parts 7009.001 0 to 7009.0080, the
39 following terms have the meanings given them,
40 SUbp. 2, Primary ambient air quality standards; primary standards.
41 "Primary ambient air quality standards" or "primary standards" mean levels
42 established to protect the pUblic health from adverse effects. The adverse
43 effects that the standards should protect against include acute or chronic
44 subjective symptoms and physiological changes that are likely to interfere with
45 normal activity in healthy or sensitive individuals or to interfere unreasonably with
46 the enjoyment of life or property.
47 Subp.3. Secondary ambient air quality standards; secondary standards.
48 "Secondary ambient air quality standards" or "secondary standards" mean

. 49 levels established to protect the public welfare from any known or anticipated
50 adverse effects, such as injury to agricultural crops and livestock, damage to or
51 deterioration of property, annoyance and nuisance of persons, or hazards to air
52 and ground transportation.
53
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2

The ambient air quality standards for hydrogen sulfide are as follows:
Pollutant/ Primary Secondary
Air Contaminant Standard Standard Remarks
Hydrogen Sulfide 0.05 ppm by 1/2 hour average

volume (70.0 not to be
micrograms per exceeded over 2
cubic meter) times per year
.03 ppm by 1/2 hour average
volume (42.0 not to be
micrograms per exceeded over 2
cubic meter) times in any 5

consecutive days.
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1 This same standard contains requirements for measurement methodology.
2

3 7009.0060 MEASUREMENT METHODOLOGY FOR HYDROGEN SULFIDE.
4 For hydrogen sulfide, measurements made to determine compliance with
5 the standards shall be performed in accordance with any measurement
6 method approved by the commissioner. The commissioner shall approve a
7 measurement method where the sensitivity, precision, accuracy, response time,
8 and interference levels of the method are comparable to that of the
9 measurement methods for the other pollutants described in part 7009.0050; and

10 when the person seeking to take the measurement has developed and
11 submitted to the agency a quality assurance plan that provides operational
12 procedures for each of the activities described in Code of Federal RegUlations,
13 as amended, title 40, part 58, appendix A,2.2, Quality Assurance Requirements
14 for State and Local Air Monitoring Stations.
15
16 There are a variety of test methods available for measuring hydrogen sulfide.
17 There is a significant range in the cost as well as in the accuracy and precision of
18 these test methods" It appears that the lower cost methods of testing for
19 hydrogen sulfide do not meet the above rule requirements.
20
21 The rule governing the issuance of permits by the MPCA is MN Rule 7001.
22 Specifically, MN Rule 7001.0140 contains justification for the denial of a permit
23 application.
24
25 Subp. 2. Agency findings. The following findings by the agency constitute
26 justification for the agency to refuse to issue a new or modified permit
27 to refuse permit reissuance, or to revoke a permit without reissuance:
28 A, that with respect to the facility or activity to be permitted, the
29 proposed permittee or permittees will not comply with all applicable
30 state and federal pollution control statutes and rules administered by
31 the agency, or conditions of the permit; ".
32 D. that the permitted facility or activity endangers human health and
33 the environment and that the danger cannot be removed by a
34 modification of the conditions of the permit;
35
36 As discussed earlieL it appears that some feedlots, though likely a small
37 percentage of sites, have exceeded the state ambient air quality standard for
38 hydrogen sulfide. Due to a lack of information on which facilities have hydrogen
39 sulfide emission problems, and which ones do not it is difficult to predict which
40 facilities may exceed the above standards. Therefore to address item A as well
41 as item D above, hydrogen sulfide monitoring will likely be necessary in permits for
42 certain large feedlots, particularly those for swine, at least until this problem is
43 better understood.
44
45 It seems both possible and reasonable to use a lower cost test method in such
46 monitoring to screen for possible problems. Where a possible problem is
47 discovered additional monitoring as well as efforts to reduce emissions would be
48 required in these permits.
49
50 Reducing hydrogen sulfide levels can be expected to reduce odors, since
51 hydrogen sulfide is an odorous compound. However, it is very possible to have
52 strong odors and low hydrogen sulfide levels. Therefore hydrogen sulfide efforts
53 will not likely eliminate odor issues at livestock facilities.
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1
2
3 Modeling
4 Another method to determine a facility's odor impact on the surrounding
5 community is through the use of computer modeling. Computer modeling of
6 odor movement and dispersion is a useful tool to be used with odor emission
7 measurements to compare expected ambient air concentrations of odor and
8 gases. Dispersion modeling is currently used as a tool to regulate gas emissions
9 from industrial facilities. Computer models use local weather and topographic

10 data, combined with expected headspace concentrations from various sources
11 at the site, to determine potential gas concentrations at various locations
12 around a facility. This method can also be used to predict odor concentrations
13 from facilities, improving siting of new facilities in order to prevent odor complaints
14 (when combined with adequate land-use planning to prevent nearby,
15 downwind development). Both Netherlands and Germany and currently use
16 some form of odor modeling in the process of siting new livestock facilities.
17
18 Dispersion modeling can be used as a first step in evaluating the odor impact of
19 proposed sites. However, in order to predict the impact of odors on a
20 surrounding community the actual odor emissions from a facility must be
21 quantified. This is difficult because odor emissions from livestock facilities vary
22 significantly by management practice, season, and system design. Initial
23 research is being done to try to quantify the actual emissions, using headspace
24 measurements, from various types of livestock facilities, but more research is
25 needed.
26
27
28 References:
29 Sweeten, J.M" 1995 Odor Measurement Technology and Applications: A State-
30 Of-The-Art Review. In Seventh International Symposium on Agricultural and Food
31 Processing Wastes, pp. 214-229, ASAE, St. Joseph Michigan
32
33 O'Neill, D,H. and V.R. Phillips J., Agricultural Engineering Research 199253, 23-50A
34 review of the control of nuisance odors from livestock buildings: Part 3, Properties
35 of the odorous substances which have been identified in Livestock Wastes or in
36 the air around them.
37
38 Klarenbeek, J.V. and T.A. van Harreveld, 1988 "On the regulations, measurement
39 and abatement of odours emanating from livestock housing in the Netherlands.
40 International Odor Conference '95 Iowa State University.
41
42 Paduch, M., "Present State of VDI-Guidelines on Odour Assessment; In Volatile
43 emissions from livestock farming and sewage operations; pg. 38-42. Elsivier
44 Applied Science
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2

3 Problem Statement
4
5 How should government policy motivate development and use of design and
6 management techniques to prevent or control odor?
7

8

9

10

Alternatives and Pros/Cons

Prescriptive Methods

11

12 Prescriptive Methods
13 One possible approach to controlling odor is to prescribe methods that are
14 acceptable. This differs from a performance standard which simply sets out the
15 goal to be achleyed or a voluntary best management practice. The intent Is to
16 Identify technologies, and practices that are found, through some means, to
17 reduce odors from livestock operations. This Is similar to a best management
18 practice except that the latter is voluntary. From the producer perspective, a list
19 of preapproved odor control methods may make the planning and, possibly,
20 the permitting process easier. The drawback Is that prescriptive practices will not
21 be as effective for each farm. Technology X may work for Farmer A but not as
22 well for Farmer B. Similarly, prescribing certain technologies does not allow for
23 contingencies
24
25 Another downside to prescriptive methods is that identifying a list of practices
26 has the potential to possibly Inhibit or even prevent the Incentive for new, more
27 effective and affordable technologies, Most people close to this Issue have the
28 view that odor control technology will continue to evolve. It Is important that as
29 new technologies are developed, a system for evaluating them exists,
30
31 The theory behind pres::riptlve standards is that If an actrvlty is desgned or
32 managed In a certain manner, the negative effects of the use can be softened or
33 elirrlnated. Typcal pres::rlptive standards used in the past have been limits on
34 hours of operation, screening of the actrvity from nei~borlng properties or districts,
35 dust control meaSJres as well as varbus other industry spedfic standards.
36
37 In the case of odor control from livestock connnement areas, pres::rlptrve standards
38 that are effective are stil being Investigated. Some of the pres::riptive standards
39 that are being consdered for use in this arena are requiring covers on manure
40 storage faciltles and using manure applcation methods that incorporate the
41 manure into the soil instead of layhg it on the surface. Research is being
42 conducted on different management techniques such as manure storage loading
43 rates and frequency to reduce odor, additives to manure to change the odor,
44 addhg oxyg:m to the manure to change the odor, feed manpulation, and a
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1 wea~h of other methods currently being investigated, covered in more detail in
2 other seCTIons of this report.
3
4 The difficulty of using pres:rlptive standards is that they can ralS9 expectations that
5 If the standard is carned out, the problem will be solved. In the case of odor
6 management, the level of odor and how many people will be subjected to it may
7 dictate the standard that will be required as In the case of a large faclity near a
8 population center (city or subdivision). However, if the standard is to reduce, but
9 not ellmnate the odor, conmcts may stl~ arlS9.

10
11 Pres:riptlve standards may also become problematic in determining how much
12 and under what circumstances. A feedlot In a low population area that Is
13 Impacting a few people not invdved in the feedlot may be expected to perform
14 at an odor control level slmiar to a feedlot In c10S9 proxlmity to a population
15 center.
16
17 Production System Components
18
19 Odor control at livestock facilities is an integral part of the entire livestock manure
20 system. Obviously, odors will be generated at livestock facilities regardless of odor
21 prevention precaution. This being the case, the next step Is management of
22 odor. Significant attention has been directed towards methods of controlling
23 odor from livestock facilities. /I

24
25 "It is very important to consider the overall operation when you are planning a
26 manure management system. The amount of labor and your present equipment
27 should be major factors. The type of system will be based on manure
28 characteristics, equipment used site conditions and Individual management
29 preference. /I

30
31 There are six components in a manure management system:
32 1. Production is the amount, type, origin and consistency of manure;
33 2. Collection refers to gathering and Initial storage;
34 3. Storage involves the areas used to hold manure until utilization;
35 4. Treatment refers to changing the manure characteristics, e.g., aerobic or
36 anaerobic treatment or additives to reduce odor;
37 5. Transfer refers to the movement of the manure from collection to storage
38 treatment or from storage to utilization; and
39 6. Utilization is the final use of manure such as land application or energy
40 generation. /I (2).
41
42 When designing a manure handling system, the above functions will have quite
43 different priorities and requirements depending upon the species of poultry and
44 livestock. If a goal of government policy is to motivate the development and use
45 of design and management techniques to prevent or control odor; a method
46 must be established to evaluate each of the components of livestock
47 production systems for each species of livestock. The components of livestock
48 production systems are: production, collection, storage, treatment, transfer and
49 utilization.
50
51 Production varies from solid to liquid depending upon species of animals and
52 housing systems. The characteristics of manure as produced by the animal can
53 be Influenced by the feed ration and feed additives. Some feed additives tie
54 up or bind odor generating compounds in the waste while others improve feed
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1 digestibility, thus the animals put out less waste, Size of the operation will affect
2 the amount or volume of odors generated.
3
4 Collection of waste with pull--plug and flushing systems generally reduce the
5 odors in the barns, however the storage and treatment (or lack of treatment)
6 associated with such systems often generate more odors.
7
8 Storage facilities depend upon the storage period and consistency of manure
9 (solid or liquid). Short term storage may take place in the bedded pack pen or

10 shallow pit under slatted floors, Long term storage in deep pits under slatted
11 floors, concrete tanks, earthen basins or lagoons.
12
13 Treatment methods inciude: Manure additives include bacteria, enzymes,
14 nutrients, biological inhibitors (chlorine, line), pH control chemicals (hydrated
15 lime); oxidizing agents (hydrogen peroxide) and activated carbon (an
16 absorbent), Research projects at Agricultural Utilization Research Institute (AURI)
17 and land grant universities are evaluating some of the 150 or more manure
18 additive products that are now on the market,
19
20 Feed additives may also playa role in controlling the odor which comes directly
21 from the top of slotted floors in hog barns,
22
23 Aerobic treatment methods (aerated storage, oxidation ditches, aerobic
24 lagoons) are generally quite effective in minimizing odor, but are rather costly
25 operations.
26
27 Anaerobic Digestion occurring in open top containers (tanks and lagoons) will
28 give off quite offensive odors, Covered digesters used for methane generation
29 require considerable management and utilize a large part of the gas
30 generated just to keep the system warm in the Minnesota climate. The gas from
31 covered tanks and lagoons may be flared off or treated to further reduce odors.
32
33 Separation of the solids and liquids by mechanical means or settling often will
34 reduce the odors generated during storage of the liquid fraction. The solid
35 fractions may be composted to minimize odors. Composting of the solid fraction
36 will reduce the volume and odors.
37
38 Transfer from collection to storage and storage to utilization may take many
39 forms. The drag-hose system with chisel plow injection in the soil which has
40 become widely accepted in the last five years will greatly reduce odors during
41 field application of liquid manure.
42
43 Utilization will primarily be land application for fertilizer for some time to come.
44 Other uses of manure by-products such as compost will use only a small fraction
45 of the total poultry and livestock manure generated in the state.
46
47
48 Pros
49 The prescriptive methodes) of controlling odors has some advantages over
50 performance standards.
51
52 The ability to measure and compare odors for a livestock facility:
53 a. Would take some of the guess work out of comparing one system vs.
54 another;
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1 b, Should not require a specialist;
2 c, May be used in land use zoning;
3
4 The system which is beloy; a given odor rating would be:
5 a, A tool of defense in lawsuits
6 b, Eligible for grants/other financial assistance,
7 Prescriptive methods would be less costly to the producer because it would:
8 a, not require design by environmental specialists;
9 b, not be subject to expensive monitoring;

10 c, deter lawsuits; and/or
11 d, not be charged high insurance premiums,
12
13 Cons
14 T:""Who will evaluate and rate the various alternatives: a citizens committee,
15 MPCA, University of Minnesota (which college), AURI or a private consulting
16 firm?
17 2, Will the rating scheme allow or provide for use of new methods and products,
18 so as not to stifle innovation and development?
19 3, Is there currently enough scientific research data to make a fair rating?
20 4, The system does not consider management skills of owner/operator?
21
22
23 The establishment of an odor rating for each alternative is beyond the time
24 frame of the LOTF. And the number of possible system combinations soon
25 becomes overwhelming,
26
27 References
28 1, Manure Management Alternatives: A Supplemental Manual, MN Dept, of
29 Agriculture, 1995,
30 2, Manure Management Planning Guide for Livestock, MN Dept, of Agriculture,
31 1995,
32 Other
33 The appendix: Separation of Feedlots From Neighbors is based on a simple
34 odor rating (K value),
35

Odor Management Plan

36
37 Another option for addressing odors from livestock facilities would be to require
38 an odor management plan as part of the MPCA permit program, This has been
39 done on certain large facilities, Staff have considered making this a broader
40 requirement, Proponents of this approach say that it forces the facility
41 owner/operator to think about odor management issues, which might not
42 otherwise occur. In a sense, requiring a plan becomes an educational
43 requirement for the producer,
44
45 MPCA staff have developed the following list of items that should be considered
46 in such a plan,
47
48 Air Emissions Management Components
49 The following manure storage design and management
50 components can affect air emissions, odor production, and
51 neighbor perceptions:
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1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58

Lagoons

I. Initial design parameters
a. Volatile solids (or volatile fatty acids) loading rate to lagoon

(maximum recommended concentration)
b. Drinking water sulfur content
c. Drinking water pH
d. Depth of lagoon
e. Surface area of lagoon
f. Predominant wind directions during summer
g. Landscape setting (e.g. in valley vs. on top of hill, or adjacent to odor

corridor)
h. Lagoon berm height and effects on local air movement
1. Feed ration

• CuS04, crude protein, etc.
• deodorants, binding agents, etc.
• increase fiber content?

j. Windbreaks
k. Concrete primary cell, clay-lined secondary cell
I. Public relations - inform neighbors of the project

2. Start-up practices
a. Water temperature at start of loading (affects metabolic and reproductive rate

of microorganisms)
b. Time of year at start-up (e.g. July & August vs. November or December)
c. Amount of manure loaded (i.e. concentration)
d. Inoculants

3. Operational issues
a. Manure loading frequency or schedule (frequent vs. "slug" loading)
b. Monitoring of lagoon contents - set acceptable ranges for operation

• pH, temperature, volatile solids or fatty acids, sulfur

4. Odor suppression techniques
a. Covers

• floating plastic mats
• floating organic mats (straw, peat, etc.)

b. Aeration
c. Deodorants or odor suppresser sprays (e.g. Odorguard)
d. Trees around lagoon perimeter
e. Modify wind patterns across lagoon surface
f. Odor counteractants

5. Remediation (requires assessment of reason(s) for upset of system)
a. Adjust lagoon "habitat"

• pH
• manure or volatile solids concentration (e.g. remove solids or add dilution

water)
• temperature (if modification feasible)
• aerate

b. Cover lagoon
c. Empty lagoon and start over
d. Treat with ferric or ferrous chloride (watch pH, though)

6. Miscellaneous
a. Manure solids separation
b. Anaerobic digestion
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I c. aeration
2

3 This is simply a "laundry list" of things to consider. The list is designed for lagoons,
4 but might be modified for other types of facilities. In its current version, only
5 topics are listed. No guidance is given regarding the importance or use of any of
6 these factors in reducing odors. That information is available from other sources,
7 but in scattered pieces In a variety of publications.
8
9 Draw backs to this approach include the question of whether requiring a plan

10 does in fact lead to changes in facility design and operation. A predictable
I I outcome of such· a requirement would be for consultants to develop standard
12 plans that are submitted for each type of facility. This would lead to higher costs
13 for the producer, but may not result in the education that was hoped for. Also,
14 lacking criteria for the approval or review of these plans, it seems that this would
15 be a weak requirement.
16
17 A factor that will likely lead to the MPCA not making this a requirement is that
18 staff efforts will be needed to focus on the hydrogen sulfide issue. Hydrogen
19 sulfide reduction plans may be required at facilities with documented problems.
20 However, there is no discretionary staff time available to work on odor
21 requirements which are not part of current rules.
22

23 Incentives
24 Managing a livestock farm to control odor is a new approach. While livestock
25 manure has always generated odor, it is only within the past few years that it has
26 become an issue. In those instances where the potential exists for odor to be a
27 concern, a change in the management approach is important. However,
28 change can be cost prohibitive. This section will look at private and public
29 incentives as methods to assist in adjusting management systems to control odor.
30
31 Private Incentives
32 Narrative
33 Examples of private incentives are Minnesota Pork Producers Association (MPPA)
34 Environmental Assurance Program (EAP); and SCAN (Sweden). The EAP program
35 provides information for producers on the environmental aspects of the raising
36 pork. SCAN Is producer driven program in Sweden with the goal of reducing the
37 use of antibiotics in livestock production.
38
39 Environmental Assurance Program (EAP)
40 (Information provided by the Minnesota Pork Producers Association)
4I The goal of this educational program is to provide pork producers practical,
42 proactive information which will enable them to identify and economically
43 address the key management issues affecting the environmental quality of
44 their operations and their communities.
45
46 Key elements of the program include: environmental assurance workshops
47 sponsored by state pork producers associations; on-farm assessments to be
48 used as a basis for a voluntary farm environmental management plan to be
49 completed by the producer following the workshop; and a review of the
50 environmental management plan every two to three years at future
51 Environmental Assurance Program events.
52
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1 The curriculum for the workshop is tailored to incorporate specific needs for
2 the local county pork producers. Extension educators selected by the
3 Minnesota Pork Producers Association conduct the Environmental Assurance
4 Workshops.
5
6 The workshop is co-sponsored by the county producers association.
7
8 An overview of the curriculum includes:
9 1. Introduction to the Environment - the importance of a sound environment to

10 the pork industry and how improvement in environmental practices can help
11 consumers view the pork industry in a more positive way.
12 2. On-farm inventory-this quick review allows producers to focus on key
13 management areas.
14 3. Key Environmental Management Plan - how to use the on-farm assessment
15 and local expertise to develop a management plan.
16 4. Developing Environmental Management Plan - how to use the on-farm
17 assessment and local expertise to develop a management plan.
18 5. State and Local Regulations - highlights what is required for compliance and
19 how to reduce environmental liability .
20
21 Following completion of the program, producers will better understand the
22 cause-effect relationship between everyday management practices and long-
23 term environmental quality. And they will have the tools to objectively assess
24 their operation.
25
26 At the Environmental Assurance Workshop, pork producers review their
27 operation and learn practical tips they can take back to their farm. It's a way
28 for pork producers to learn new environmental practices that will help them to
29 continue producing pork responsibly. Most producers are doing a good job
30 with their operation from an environmental viewpoint. This program helps
31 them assess their current practices and then do some fine-tuning. This
32 program is another way for pork producers to show their dedication to
33 conserving the environment.
34
35 SCAN
36 Although the Scan program is not an odor program, for the purposes of this
37 discussion, it serves as an example of a program that was developed by the
38 private sector in a attempt to alleviate a problem at a critical control point.
39 Scan, the problem is antibiotic resistant salmonella and coli bacillus. The
40 critical control point is the farm.
41
42 Scan is a Swedish farmers' association that has developed a program to
43 reduce the use of antibiotics in animal production due to the evolution of
44 antibiotic resistant strains of salmonella. The program created a new
45 organizational structure consisting of an animal welfare council, a centrally-
46 placed program coordinator, animal care advisors, regional animal care
47 groups, and animal protection advisors at all animal processing facilities.
48 Scan carries out a number of measures: control and rearing programs;
49 education of processing personnel, transporters, and others; a development
50 program in the area of animal handling and transport; and an evaluation and
51 development program of new rearing systems.
52
53 Benefits
54 A major benefit to the public, of private sector Incentives, is that the cost is borne
55 by the producer, not the generaJ population. For the producer, these type of
56 programs are a way to deal with an issue without involving government. Most
57 people are more willing to do something if they are not forced through a
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1 mandate or regulation. However if encouragement is necessary, peer pressure
2 from other producers can be effective in improving odor control practices.
3
4 Cons
5 A drawback of private sector incentives is that the industry policing of itself may
6 not be effective. A voluntary system allows for "bad actors" to not improve
7 practices. The incentives can stimulate adoption of better practices but the
8 recourse is limited.
9

10 Public Incentives
11 Narrative
12 As stated at the beginning of the Incentives section, changing management
13 practices can be cost prohibitive. Public incentive programs can be useful to
14 producers implementing odor control practices. This discussion of public
15 incentives will center on financial assistance and a "Green Label" program.
16

17 Financial Assistance
18 Narrative
19 The cost of implementing a manure management system varies depending on
20 the type of system. In many cases, the cost is significant ranging from a few
21 thousand dollars to over $100,000, the Natural Resources Conservation Service
22 (NRCS) estimates the average cost to be approximately $40,000. Such a
23 management pr_actice is important, but difficult for operators to absorb. The
24 cost of this type of environmental practice does not add anything directly to the
25 producer's short-term bottom line. For this reason both the state and federal
26 governments have established financial assistance programs to serve as both
27 incentive and aid in implementing management practices that provide a
28 benefit to the state's residents. Three primary assistance programs are available.
29 However, each focus on providing water quality protection. Whether odor
30 reduction/control measures would be included is currently being investigated.
31
32 A brief description of each of the programs is given below:
33
34 State Cost-Share Program:
35 (from information provided by the Board of Water & Soil Resources (BWSR»
36 The Erosion, Sediment Control, and Water Quality Cost-Share Program (C-S
37 Program) provides funds to soil and water conservation districts (SWCDs) to
38 cost-share on priority projects. One of the Minnesota Board of Water and
39 Soil Resources' (BWSRs') first implementation programs, it began in 1977
40 and usually receives an annual appropriation of approximately $2 million.
41 The C-S Program provides technical and financial assistance to landowners
42 who install permanent, nonproduction-oriented practices designed to protect
43 and improve soil and water resources.
44
45 The C-S Program's funding is appropriated from the state's general fund.
46 Public tax dollars are made available to individual landowners through the
47 BWSR and SWCDs to share the costs associated with reducing soil erosion or
48 improving or protecting a water resource. Enabling Minnesota Statutes guide
49 the administration of the program to ensure program funds are used to
50 effectively treat problems having a significant environmental consequence,
5l on-site and off-site.
52
53 Generally, this funding is provided to SWCDs in grant amounts ranging from
54 $5,000 to $50,000 per district. A portion of the program funds are allocated
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via a competitive process for special projects. The money funds anywhere
from one to ten projects annually in each district. Projects eligible for the C-S
Program include erosion control structures, stripcropping, terraces, grassed
waterways, diversions, storm water control systems, field windbreaks, animal
waste control systems, and critical area stabilization. The district board of
supervisors is given the authority to decide which resource problems within
their jurisdiction are most deserving of financial assistance, as well as the
amount of assistance (not to exceed 75 percent of the eligible costs for high
priority practices and not to exceed 50 percent for secondary priority
practices). Cultural or management systems, like conservation tillage or
rotational grazing systems, are not considered to be permanent practices;
therefore, they are not eligible for the C-S Program.

As part of the C-S Program, districts can utilize up to 20 percent of their
allocation for technical assistance costs such as salaries, travel,
communications, and equipment.

The BWSR administers this program at the state level; locally, it is
administered by the districts. Authorization and administrative guidelines for
the C-S Program are found in Minnesota Statutes (M.S.) 103.501 and Chapter
8400.

Local people identifying and solving local resource problems is the key
ingredient to the success of the state C-S Program. Practices installed with
funding from the program often stem from a cooperative effort put forth by
the land occupiers, local government units (LGUs), and state and federal
agencies. These partnerships, combined with comprehensive natural resource
planning to identify high priority problems to target cost-share assistance,
result in treating resource problems that are having a negative impact on
society.

Environmental Quality Incentive Program (EQIP) (which includes the
former Agricultural Conservation Program (ACP) federal cost-share
program):
This new program was included in the conservation provisions in the 1996
Farm Bill. The specific program rules are still evolving. The program
consolidates the functions of four existing conservation programs into one
and focuses assistance to locally-identified conservation priority areas or areas
where agricultural improvement will help meet water quality goals. The
program will be funded nationally, at the level of $200 million annually.
EQIP will fund incentive payments for management practices and cost­
sharing on conservation practices. Fifty percent of the funds are dedicated to
conservation associated with livestock operations.

Although program implementation is still sketchy, it appears Natural Resource
Conservation Service (NRCS) will have overall administration of the program
with Farm Service Agency (FSA) responsible for county sign-ups. A state
technical committee will make recommendations on implementation. H.R.
CONF. REP. NO. 2854, 104th Cong., 2d Sess. (1996).

Agriculture Best Management Practices(BMP) Loan Program (a.k.a. State
Revolving Fund):
The program is administered by the Minnesota Department of Agriculture
and local units of government with technical assistance provided by regional
Board of Water and Soil Resources (BWSR) and Soil and Water Conservation
District (SWCD) staff. Funding is from the federal Environmental Protection
Agency (EPA). The Loan Program is a response to needs expressed by local
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1 governments, agricultural producers and natural resources agencies for
2 financial incentives for water quality practices. The program provides low
3 interest financing to farmers, agriculture supply businesses and rural
4 landowners to encourage agriculture best management practices. that prevent
5 or mitigate nonpoint source pollution. Local governments apply for an
6 allocation from MDA. Local governments work through local lenders to
7 deliver the loan program.
8
9 An example of one eligible activity is improvements of animal waste control

10 facilities. At this time, it is uncertain whether odor control practices will be
11 eligible outside of nonpoint source pollution prevention or mitigation.
12 Eligibility is currently being investigated.
13
14 References
15 H.R. Conf. Rep. No. 2854 104th Congress, 2d Session (1996) pp. 114-120.
16
17 Questions yet to answer
18 1. Should odor control practices be included as an eligible cost for financial
19 assistance programs?
20 2. Will odor reduction methods alone be admissible for inclusion in each of the
21 financial assistance programs?
22 3. Will odor reduction methods in combination with water quality objectives be
23 admissible for inclusion in each of the financial assistance programs, i.e. if
24 putting in an earthen pond with a cover is the cost of the cover included by
25 the funds?
26 4. Who will determine what is to be covered?
27 5. If not included, what needs to be done to include?
28
29 _(combined green label section from team 3)
30 . ... . . Best Management Practice-based Odor Control
31
32 Green Label Another system which serves to regulate odor emissions is either
33 mandating or approving types of manure management practices are
34 acceptable. Although this process does nothing to define "how much is too
35 much", it is a way to definitively reduce total odor emissions. This type of
36 regulatory approach could be based on the Netherlands policy for reducing
37 ammonia emissions.
38
39 In the Netherlands, the national government has set a goal for 2005 of reducing
40 total ammonia emissions by 70% of the ammonia emissions in 1980. To do this,
41 several systems of manure management are being developed and tested. If
42 these systems reduce ammonia emissions by 40 to 60% (depending on category
43 of animal), they are classified as "Green Label" systems (GL). If producers adopt
44 such a system or practice, apply for the program by prOViding a technical
45 description of the total farm system (i.e., farm layout manure management and
46 operating procedures), and document the required ammonia emissions, they
47 are GL certified. The plan adopted for the farm evaluates the amount of
48 ammonia emitted by each component of the farm and the total emission
49 reduction is calculated for the various technologies which will be used on that
50 farm. Certification entitles farmers to a special depreciation rate for income
51 taxes and the guarantee that they will not have to rebuild their facility in the
52 next 15 years as a result of new government regulations. Approximately 22
53 different livestock housing systems are being marketed as GL systems.
54
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1 In the case of odors, the certification of certain management practices or system
2 designs that reduce odor emissions does not guarantee the area surrounding the
3 facility will be odor free, Also, in the Dutch system ammonia reductions are on a
4 per pig basis; therefore, a larger facility will still emit a large amount of ammonia.
5 Similarly, a large swine facility that has reduced odors on a per pig basis may be
6 emitting a significant amount of odors, To solve this problem, there could be limits
7 placed on the total amount of odors produced by individual facilities. Facilities
8 could be rewarded if they meet these odor emission criteria.
9

10 A modification of the Dutch system would be for farmers to prepare an odor
11 reduction plan as part of the application for a conditional use permit, The plan
12 would detail those technologies and management practices for reducing odors
13 which are best suited to that particular operation. Once approved by the local
14 zoning board, the plan would become law by its inclusion in the conditional use
15 permit.
16
17 The advantages to these systems are that the producer can chose the most
18 economical and appropriate solutions for his operation and the producer gains
19 some predictability in what will be expected of him/her. It also allows for less
20 restrictive standards and less expensive technologies for those facilities which are
21 unlikely to cause problems, either due to lower surrounding population densities
22 or other factors,
23
24 The disadvantages are that the local zoning board, or another regulatory
25 agency, must evaluate each proposal and each technology proposed. If
26 handled poorly (I.e., government inflexibility, long/complex approval process, or
27 public resistance to new technologies), this may result in stifling innovations in
28 technologies. On the other hand, if handled correctly, such a system may
29 actually stimulate innovations as researchers and companies compete to create
30 more efficient and cost effective technologies,
31
32 Another disadvantage is that someone must select an "enforceable" odor level
33 or determine how much odor reduction is to be achieved. Selecting such a level
34 is hard enough when basing it on human health effects, it is infinitely more
35 difficult when it is based on odor offensiveness.
36
37
38 Education
39 A award systems can serve as the incentive for producers to seek information on
40 the latest management practices,
41
42 References
43 "New Housing System for Pigs: Dutch Policy Ammonia Emission and Costs., N.
44 Verdoes, J.A.M., Voermans and C.E.P. van Brake; Research Institute for Pig
45 Husbandry, Rosmalen, Netherlands.
46

No Response/DoNothing

47 Narrative:
48 Not responding or doing nothing regarding this Issue, although controversial, is an
49 option for the state to take. Under this scenario, the state would not follow-up
50 on complaints about odor from livestock operations.

37 3/5/97
3:34 PM



1
2 Benefits
3 The benefits of such an approach is the savings in dollars and time on both the
4 front and tail ends, A policy of no regulations for odor from livestock operations
5 will reduce the amount of "red tape" producers have to go through in
6 becoming permitted as well as meeting other environmental standards for their
7 operation. The reduction, (and/or avoidance, if other options presented in this
8 report were to be adopted), of red tape and regulators time as well as a cost
9 savings in expenses, personnel, and legal fees, Regulators would not have to

10 divert time from other responsibilities such as permitting, and inspecting feedlots
11 for compliance with water quality regulations.
12
13 Cons
14 Despite the savings in time and dollars to the state, the cost of no regulations
15 would be born to the system overall, meaning that the courts would probably
16 be used more heavily to reduce conflict between neighbors and define how
17 much odor is too much,
18
19 Another drawback of the state not responding to odor from livestock operations
20 is that a segment of the population will probably not accept that as a viable
21 option. The MPCA is in the process of revising the rules regulating feedlots within
22 the state. During a comment period to identify areas for consideration in the
23 feedlot rule revision, approximately 80 percent of the comments the Feedlot
24 Program received were regarding odor..
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Certificationrresting

2
3 Narrative
4 This alternative would require a certification/testing program for producers
5 and/or others working with manure. Odor management could be Included as a
6 component in an overall manure management certification program. In the
7 case of odor, the certification/training would be for the producer/operator, not
8 the system. Minnesota's Pesticide Applicators program Is one example of an
9 existing certification program that possibly could serve as a model.

10
11 As a result of a mandate contained in the 1972 Federal Environmental Pesticide
12 Control Act (FEPCA), Minnesota developed a statewide program that provides
13 for the training and certification of pesticide applicators. Responsibility for
14 training lies with the Minnesota Extension Service and certification Is the
15 responsibility of the Minnesota Department of Agriculture. You must be certified
16 before you can purchase or apply a restricted use pesticide. Training provides
17 information on proper application procedures and safety precautions for
18 handling pesticides.
19
20 M.S. Chapt. 18B.30 contains Pesticide Use License Requirements. The statute
21 delineates five license categories:
22 • pesticide dealers - sells restricted use or bulk pesticide to the pesticide end
23 user;
24 • structural or aquatic pest control;
25 • commercial applicator - applies pesticide for hire;
26 • noncommercial applicator - applies pesticide for employer In performance of
27 official duties; and
28 • private applicator - required for use to produce an agricultural commodity.
29
30 The private applicator category applies to farmers. Certification is good for three
31 years; and reqUires the passing of an examination. Statute sets a nonrefundable
32 application fee of $10, Statute does not state that records be kept by private
33 applicators,
34
35 MPCA is considering certification of land application for water quality, if the
36 program progresses odor control certification could be incorporate into the
37 training, However, for a certification/training program to be successful it would
38 be necessary to identify the producers. In the case of crop protection
39 applicators, dealers are reqUired to verify proof of farmer license before selling
40 pesticide products to a farmer. Manure/odor certification is more difficult
41 because there is not as clear of a point of contact as in the case of crop
42 protection chemicals. As a result a manure/odor management certification
43 would be dependent upon identifying livestock producers. The challenge Is how
44 to identify the estimated 35,000 livestock producers.
45
46 The state of IIIhois pas~d an act in the 1995-96 sesson deming setbacks for
47 feedlots, based on size of feedlot and resk::lence or population center. They
48 established a trahing progam for livestock operators requiring that they becone
49 certified livestock managers traned in varbus envronmental factors inclJding odor
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1 control techniques, Any operator havhg 300 anirrcll units or more must become
2 certified.
3
4
5 Benefits
6 A 1993 report from the Minnesota Department of Agriculture identifies that the
7 level of understanding among producers of regulations and practices of manure
8 management varies. The use of a certification program, will enhance the
9 likelihood of a consistent level of knowledge of management practices among

10 producers.
11
12 Cons
13 Currently, MPCA estimates Minnesota to have 35,000 feedlots. Two obstacles
14 must be overcome for a certification program to work, First, no inventory of
15 feedlots exists. A comprehensive effort to identify the locations of the state's
16 feedlots would be necessary. The second obstacle is the manageability of such
17 a program and its cost, Identify.ing the location of feedlots could be expensive.
18 Likewise the mechanics of running a program could increase the bureClucracy.
19 Another challenge is enforcement, For enforcement to be effective, MPCA must
20 know "who is out there".
21
22 Education
23 In the case of pesticides, certification (and recertification) provides an
24 opportunity for producers to become familiar with the latest information on
25 products, regulations, technology, and research, A similar opportunity would
26 exist with a manure management certification program.
27
28 References
29 • Minnesota Statutes Chapter 18B (extract from 1994 MN Statutes including
30 amendments from 1995 Legislative Session) pp. 21-33.
31 • "Feedlot Waste Management Study" by Angus Reid Group for the Minnesota
32 Department of Agriculture (February, 1994)
33
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2 Problem Statement
3
4 What is the relationship of land use to odor? Parts of this question are:
5 • What activities could each level of government do to reduce conflict?
6 • Can the odor problem be reduced through land use planning?
7 • Is odor itself the land use conflict? If solved, would the land use problem evaporate?

8
9

10
II In any discussion of reducing the impact of livestock odor on a population, the
12 subject of land use invariably ari98s. The concept of separating different land uses
13 in order to reduce the conflicts between the uses is inherent in zonhg. Setbacks
14 and buffer zones have commonly been a tool used in zonhg to ameiorate the
15 effects of a land use that has impact beyond the boundaries of the district in
16 which the use is located, such as noi98, light, vibrations, electrical interference or
17 odor. The other toos avaiable in land use controls are spedfic performance
18 standards focused on controlling the possble negative aspects of a land use.
19
20 SEPARATION
21 In the case of agricultural land uses the buffering and setback issue is not as clear
22 cut as in urban land uses. Livestock have typically been a part of agriculture, but
23 as spedalization occurs in the ag sector, and the numbers of livestock on a
24 pariicular site have increased, the assumption that all agricultural land uses are
25 compatible within the same district comes into question. The problems inherent in
26 separation distances to deal with odor from livestock are:
27 1. How far is enough to satsfy the problem?
28 2. Does the separation deny the right of the land owner from using his land as
29 zoned?
30 3. What should the separation be from i.e., other farm sites, non-farm
31 resk:::lential homes or clusters, other zonhg districts?
32
33 A proposal developed by Robert Mens::h, an agricultural engheer, suggests a
34 varying separation distance based upon multiplying factors of number of a nim::::l I
35 units, type of housng and manure handling system and character of neighboring
36 land use. The basic distance based on a nirn::J I units ranges from 4501 for 100 a.u. to
37 2,Om' for 10,mO a.u .. Using this system, a 3,Om head hog total conflnement deep
38 pit barn woukJ be set back 1/2 mile from 12 housng units, down to 1/4 mile from 1
39 housng unit.
40
41 Reference: (Separation of Feedlots from Neighbors. Robert Mens::h, 9 Feb. 1996)
42
43
44

Existing Standards
A study of selected Minnesota livestock production counties zoning and land use (so)
ordinances reveals the following with regard to setbacks for comtruction or expansion of
livestock facilities:
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Setback feature
From neighboring resklences
Property lines
Parks
Subdivisions
Municipal Boundaries
Other feedlots if> 300 a.u.

distance range
500' - 3/4 miles
50'- 200'
100' - 1 mile
1/4 mile - 1 mile
1!2 mile - 1 mile
1/4 mile

1
2 Reference: Draft matlix of So, MN County Feedot Ordnance provisions. MCEA 1996
3
4 The State of Iowa has, set in statute, separation distances for livestock faciities from
5 resk::lences not owned by the owner of the feedlot, commercial uses relgious
6 institutions or educational institutions. The distances are based on the number of
7 animals in the faciity, type of animal (bovine and others) and type of storage. The
8 setbacks range from 7501 to 250a,
9 Reference: Iowa Statutes Section 455B

10
11 A telephone survey done in January 1995 of setback standards for feedlots in
12 counties in CalWornia, Colaado, Delaware, Indbna, Iowa, KanSJs, Michigan,
13 Miss:>uri, Nebraska, North Cardina, North Dakota, Ohio, Pennsylvanb and
14 Wisconsin showed that of the 46 counties surveyed, 17 have setbacks rangng from
15 1001 to 1 mile for feedlots from resk::lences or other types of populated areas. Some
16 listed setbacks from water bodes, but the setbacks were generally of a lesrer
17 distance than from populations.
18
19 Of Sta1es requatinq setbacks, the folbwinq dls1ances are reqLired for the lis1ed uses:

Staia Use Setback
Indbna earthen manure bashs from:

resk::lences 100a
pubic buik::lings 150a
bui~ up areas 200a
other 500'-13001

KanSJs feedlots, inc!. manure storage:
property lines, water supplies 100'
(40 acre minmum)

Nebraska manure storage:
domestic wels 100'
pubic water supply wels 100'

North Cardina feedlot:
property line 250a
Manure storage from:
highway 100a

US waters 250'
20 Reference: Feedlot regulations phone survey, Scott Allen, Rice Co. 1995
21
22 Another setback method currently being consdered for use in some counties has
23 been to increase or reduce setback distances depending on the prevailing wind
24 directions.
25
26 An Issue that arires with regard to using setbacks is the fact that a 1/4 mile setback
27 impacts a 125 acre radius around the feedlot, and a 1/2 mile setback impacts in
28 excess of 500 acres around the feedlot. This can lead to allegations that the
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1 setbacks are preventing landowners from using their land for a rea3:)nable use
2 generally allowed in the district.
3
4 Should Minnesota, like the other states listed above, establish a separation
5 distance for feedlots from other uses? Part of this question wouk::l need to address If
6 the state standard wouk::l be a setback that counties couk::l indrvidual~ make
7 more or less restrictive, or if it wouk::l preempt counties from setting other standards.
8
9 The separation distance wouk::l need to take into account the factors of the type

10 of animal at the facilty, the manure handling system in place, the number of
11 anirmls on the site and any odor control technology being utiized.
12
I3 At Issue is the effectiveness of using separation distance for odor control. Distance
14 alone may not be an adequate solution. At the same time, preventing other uses
15 from encroaching into feedlot setback areas wouk::l be an important part of any
16 effort to control odor.
17
18 As discussed above, the base prerrise of land use planning is to provide zonhg
19 districts where like uses may be grouped together to faciitate the compatibility of
20 the uses. Within the zonhg district, there may be separation distances for varbus
21 uses based on the impact of the spedfic use to nei(j1boring uses.
22
23 Within the agreultural zonhg districts in counties, hou93s as well as feedlots are
24 usually allowed uses. This has been the case because of the nature of farrYing in
25 this regbn. The operator of the farm lived on or near the land they farrred. The
26 hou93 was there because the farrYing actrvity was there. Where there has been
27 extensive howing development intermixed in agreultural districts, the con~icts

28 arisng from changes in agreulture have been very magnified.
29
30 With the changes in agreulture over the years, and particular~ with livestock
31 conllnement odors, the incanpatiblity of housng with this type of agreulture has
32 becane apparent. A possble solution to this may be to treat livestock
33 conllnement differently than other agreultural actrvities. An agreultural district that
34 wouk::l allow only crop production and perhaps limited livestock production, and
35 another that wouk::l perrrit conllnement units may be a solutbn simlar to what
36 urban areas have done with light and heavy Industrial districts. This approach has
37 been adopted by 1 County in Minnesota at this time, with the varbtion that smal
38 (under 300 anirml units) may be allowed in the crop agreultural district.
39
40 In sumrmry, the land use controls trend has been to attempt to reduce the effect
41 of odor from livestock faciities though putting space between the livestock and
42 the people. The more anirmls and/ or the more people, the greater the distance.
43 This has not always worked to solve the odor problem, since odor can travel for
44 long distances under certain topographic and atmospheric conditions. For this
45 rea3:)n, other meaSJres have been empbyed at the local level to resdve the
46 con~ict.

47
48 Where local controls have not been effective in pre93Ning prirre agrk:ulturalland
49 it may be a role of the state to mandate a loss control program for this resources.
50 The Sustainable DevelopmentTask force is currently looking at the growth patterns
51 of the state, and this effort may well lead to some such mandate.
52
53
54 MITIGATION/MIXING
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1 Inherent in land use regulation is the concept of performa·nce standards to
2 mitigate problems for different activities, This is a method whereby a use that couk::J
3 have negative impacts on neighboring land uses within a district is sub}8ct to
4 certain standards that will reduce the conflict,
5
6 Since a basic precept in zonhg is to allow simiar land uses in different zones that will
7 be compatible with each other, determining the level of odor that is acceptable
8 from a faciity wouk::J be very important for setting performance standards on odor
9 control as a base, A key issue with performance standards is that if they are

10 incorporated into a land use ordnance, they must be effective in obtaining the
11 desired results. Another factor to consder wouk::J be the abilty of the governing unit
12 to enforce compliance with any performance standards,
13
14 An area that has connnement livestock fadities in c1099 pro>dmity to high densty
15 resk::lential uses may requre extensive mitigation measures to reduce the conflict
16 from odor, Where an activity that creates a lot of odor is located sUfficiento/ far
17 away from other uses that the odor is not detectable, then the activity would be
18 exerrpt from the mitigation measures,
19
20
21 LEVELS OF RESPONSIBIUTY
22 Minnesota State Statutes provide that controls of land use and zonhg be done at
23 a local level through the use of comprehensive planning and zonhg ordhances.
24 The power to tone rests with Cities, Counties and Townships.
25
26 As discussed above, zonhg may address odor control measures through setbacks,
27 performance standards, zonhg district use restrictions and the permtting process,
28 Counties and Townships have attempted to deal with odor by regulating the
29 location and size of feediots and attaching conditions to the operations through
30 either the conditional use permt process or performance standards,
31
32 A survey of 17 South Minnesota County zonng ordhances reveal that 6 of them
33 require a conditional use permt for feedlots over 300 anirral units, 2 for over 1,000
34 anirral units, 1 for over 100 anirral units, one for over 600 anirral units, 8 of them
35 require conditional use permts for earthen manure storage bashs. There are
36 varbus other provisions within ordhances which address odor such as manure
37 appication methods, setbacks on resk::lences for manure appication and
38 development of odor control measures. Townships who have adopted land use
39 controls have used simiar measures to address odolS.
40
41 There are pros and cons relating to havhg the control of feedlot locations at
42 different levels of government. They are sumrrarized belovv,
43
44 STATE ROLE
45 The advantage to the state takhg a strong pos~ion with regard to where feedlots
46 may be located is that it creates uniformity throughout the state, This can serve to
47 reduce conflict at the local level, since the local pol~icians may be preempted
48 from doing more restrictive standards. This wouk::J also serve to carry out a policy of
49 protecting the feedlot industry from being zoned out of large areas of the state.
50 The disadvantage is that the state cannot be aware of the local conditions that
51 wouk::J impact the proper sithg of a feedlot. Add~ional~, the pubic may resent a
52 strong role by the state in dictating land use,
53
54 COUNTY ROLE
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1 The advantage of county implemented land use controls, are the flexibility for local
2 land use conditions. There may also be a strong perception by the pubic that
3 local control will be more responsive to ther needs. The cons are that local control
4 is subject to the local pressures and perS)nal agendas and that is leads to a lack
5 of statewide uniformity.
6
7 TOWf\.BHIP ROLE
8 Townships have increasingty taken over the feedlot sithg issue where the citizens
9 may have felt that their concerns were not addressed at the county level. The

10 downside is that Townships generally do not have a sufficient tax base or
11 experience to perform the functions effi:::;iently. It also creates con~icts between the
12 townships within a county, and may conflict with the county comprehensrve plan.
13 The neighbor con~icts at the township level can make controversbl issues turn
14 arbrtrary and capricious.
15
16 Recently, there have been court cases that have muddied the areas of
17 responsibiity between the 3 levels of government. It may be necessary to have a
18 legslative c1arificatbn of the different roles of each level with regard to feedlots and
19 land use.
20
21
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2
3
4 Problem Statement
5 What should the government policy be on how much odor a community or individual
6 should have to tolerate:
7

8
9

10 Background
11

12 One of the primary questions that must be addressed with any odor policy or
13 regulation is the question how much odor should be tolerated by individuals or
14 the community, or in other words: "how much odor is too much?". This question is
15 the core of the current odor controversy.
16
17 Everyone agrees that there have always been odors generated from livestock
18 production. Apparently the odors generated in the past were not considered
19 to be "too much", although historical documents indicate that at times even
20 small farms generated too much odor. The frequency and intensity of odors
21 from the small farms of the past were possibly different and more than likely less
22 intense and less frequent than the current odors generated by current facilities.
23 Somewhere in the transition, the odors being generated have gone from
24 tolerable to extremely controversial. Two factors contribute to this phenomenon:
25 the increasing density of livestock operations which leads to a high density of
26 manure, and the increasing numbers of people -- both farm and non-farm
27 residents -- living in rural areas.
28
29 This also raises a further question in the odor debate: is odor a problem if nobody
30 is exposed to it? What if only one person, or only a few people, are exposed?
31 Can the complaints of one or a few people be allowE)d to inhibit the economic
32 development of rural areas and limit the ability of producers to expand their
33 operations? Clearly, health standards must be enforced for all members of
34 society, but what about odors that may simply be a nuisance, not a health
35 threat? And if such a decision is made, that a few people must put up with
36 what would not be acceptable to a larger population, how do we reconcile this
37 with the concept of "equal protection under the law"? These are difficult
38 questions with which local and state decision-makers continue to struggle.
39
40 One further aspect that may confound the issue of setting odor policy is the
41 possibility that some of the odorous or non- odorous gasses emitted from livestock
42 facilities may cause health problems either in the general population, or for
43 certain hypersensitive people. Just as with "Sick Building Syndrome", the
44 symptoms may be varied, and the actual cause and effect difficult to
45 document. However, recent air quality sampling in Minnesota has detected
46 exceedances of proposed health risk values for hydrogen sulfide. Additional
47 research is needed to clarify the relation between human health and livestock
48 odors/emissions. Until then, odor policies need to acknowledge the possibility of
49 these relationships and protect the public from unacceptable exposures.
50
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1 Most people will agree that the odors produced from some facilities is "too much",
2 However, attempting to define exactly what "too much" is remains elusive, It may
3 be tempting to mandate a zero odor policy, but this Is impractical as livestock
4 production, or any other Industry, could not exist with such a policy, Likewise,
5 having no regulation of odors will only result In increased conflict In our rural areas
6 and leaves too many people In an intolerable situation, Therefore, these two
7 extremes are not discussed in this section. Instead an odor policy must strive for
8 some middle ground, protecting the pUblic interest along with the livestock
9 Industry, To do this there will most likely be a need for reductions In odor emissions

10 from some facilities and a tolerance of some odors from the public,
11
12
13 Complaint-based
14
15 One system of regulation that offers some compromise on odor control Is one
16 based on complaints from nearby residents, The Minnesota Pollution Control
17 Agency recently proposed a complaint-based policy based on the number of
18 legitimate Independent complaints (10) during a given time period (90 days), By
19 stipulating the number of complaints within a given time period, the question
20 "how much odor Is too much" was defined, (Current status of policy, at time of
21 writing the proposed rule, was with the administrative law judge),
22
23 The advantage of this type of system Is that it addresses the actual problem --
24 citizen exposure to odors which they find offensive, This avoids the problem of
25 varying responses to odors by different people, This system also allows
26 community members, not government to decide how much odor Is "too much",
27 There are, however, several disadvantages, Some residents may not feel
28 comfortable reporting odors, for a variety of reasons, Other neighbors may
29 complain about odors because they have other, unrelated issues with the
30 producer, leaving the producers "at the mercy" of their neighbors and with no
31 fixed target for odor control or reduction,
32
33 Confirmation of an "odor event" requires rapid response from the appropriate
34 agencies, which mayor may not occur. Also, some residents have reported
35 negative health responses without an accompanying offensive odor event,
36 Finally, a uniform number of complaints required to trigger action may not be
37 appropriate as population densities vary across the state -- it is not appropriate
38 to inflict intolerable odors/emissions on residents simply because they are
39 Isolated,
40
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1
2 Gas concentration(s) based on receptor
3
4 As described above, one of the problems faced by producers is having a fixed
5 target for odor/emissions control and reduction. Also, it has been noted that
6 some emissions may be potentially harmful to human health mayor may not
7 contribute to the odor problem at a feedlot operation. One option to address
8 these problems is to base an odor policy, at least in part, on Indicator gas
9 concentrations, either through modeling or monitoring.

10
11 The advantages are those already discussed. If an appropriate Indicator gas
12 could be Identified, one that correlated well with odor, this would provide an
13 optimal solution. In addition, rather than dealing with the unknown relationship
14 between odor and health effects, a risk assessment approach could derive an
15 acceptable concentration which would be protective of the public health.
16 However, there is disagreement over what are acceptable levels --
17 concentration, frequency and duration -- and what are the appropriate
18 methods for measuring gases such as hydrogen sulfide.
19
20 Also, the lack of an appropriate indicator gas has already been described. In
21 addition, this approach would not allow for individual situations. For example,
22 there may be some farms that are SUfficiently Isolated that they have no impact
23 on surrounding populations. With this approach they would be subject to the
24 same regulatorYJequlrements as farms in populated areas. Of course,
25 depending on the desired outcome, this might not be an undesirable feature, as
26 it would create a level playing field for all farms regardless of location.
27
28 The net result is that this option, alone, could result in expensive monitoring
29 reqUirements and emission controls that are protective of human health, but do
30 not address the issue of livestock odor.
31
32
33
34 Odor Detection Frequency and/or "Fenceline" Odor Limits
35
36 One approach to providing protection to neighbors while also providing some
37 predictability to producers Is to set some type of odor limit. This limit might specify
38 fenceline concentrations and frequency of odors. This system is currently being
39 used In the Netherlands. In 1991, the Dutch Ministry of Public Health and
40 Environmental Hygiene began regulating odor emissions from industries by means
41 of exposure limits in the form of Iso-concentration lines. These Iso-concentration
42 lines are deter'mlned by a standard dispersion modeling.
43
44 This guideline states that around new sources, no residential buildings should be
45 present within the odor contour representing 1 odor unit (ou) per cubic meter as
46 a calculated hourly average occurring during 99.5% of the hours in a year with
47 average meteorology of that site (Klarenbeek). This regulation then continues to
48 place limits on eXisting facilities «1 ou/m3, 98% of the time) and for scattered
49 housing in industrial areas « 1 ou/m3, 95% of the time: 1 ou/m3 Is the detection
50 threshold for odor concentration). Because of the inaccuracies inherent in
51 dispersion modeling, the actual emissions may be more or less than the policy
52 limits.
53
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1 The North Rhine-Westphalia region In Germany has an odor regulatory program
2 that Is comprised of several different regulatory tools. The primary tool places
3 odor loading limits on both residential areas and Industrial areas, Residential
4 zoned areas should not exceed one odor unit 10 % of the time and industrial
5 zoned areas will not exceed one odor unit 15 % of the time, (One odor unit Is the
6 detection threshold for 50% of the population).
7
8 In this system, new facilities are required to have odor control best management
9 practices in place. Proposed facilities are evaluated using dispersion modeling,

10 This is done to determine the additional"odor load" on the area surrounding the
11 proposed facility. The modeled Iso-concentration lines are then overlaid with
12 current odor measurements In the area to determine the "total odor load". This
13 total odor loading must not exceed the mandated guidelines for the area. The
14 guidelines are very specific on how odor emissions are measured, how areas are
15 evaluated, and certain types of exemptions.
16
17 The advantage of such systems is that they provide specific targets for producers
18 to achieve, which are imposed only when nearby residents are exposed, and
19 they treat all residents equally, regardless of population density. However, by
20 using odor units, which are based on detection thresholds for the general
21 population, these systems do not address sensitive Individuals' responses to odors,
22 This system has the advantage of addressing existing facilities and can take into
23 account "odor loading", or the additive effect of odors from many sources.
24 However, these systems are susceptible to failure If the modeling is done
25 inaccurately.
26
27 References:
28
29 Verdoes, N., J,M, Voermans, , and c.P. Van Brake!. 1995. New housing systems for
30 pigs: Dutch polley, ammonia emission and costs, In "International Livestock Odor
31 Conference '95". Iowa state University
32
33 Department of the Environment, Regional Planning and Agriculture of the Land
34 North Rhine-Westphalia.: 1993. Determination and Evaluation of Odour Emissions
35 (Directive on Odour Emissions)
36
37 Klarenbeek., J.V" 1995. On the regUlations, measurement and abatement of
38 odours emanating from livestock housing In the Netherlands. In "Internatlonal
39 Livestock Odor Conference '95". Iowa State University
40
41
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Appendix B

1 Organizational Protocols
2 Minnesota Livestock Odor Task Force
3 approved May 8, 1996
4
5 I. Objective
6
7 The mission of the Minnesota Livestock Odor Task Force (LOTF) is to recommend
8 workable solutions to' address the odor issue.
9

10 II Membership
11
12 • Members of the LOTF were selected by Agriculture Commissioner Gene
13 Hugoson and Pollution Control Agency Commissioner Chuck Williams and
14 represent the broad range of interests in this issue.
15 • LOTF members may not be represented by alternates.
16
17
18 III Open and Interactive Process
19
20 Open Meetings. All meetings of the LOTF are open to the public and the media.
21 Meetings of the LOTF are subject to the open meeting law established by MS
22 471.705. Seven or more members may not meet to discuss LOTF business unless the
23 meeting date and time has been publicized in accordance with the open meeting law.
24
25 IV. Decision Making and Internal Organization
26
27 A. Use of Consensus. The LOTF will operate by consensus. LOTF decisions will be
28 made only with concurrence of all members represented at the meeting. No member
29 can be out voted. Members will be polled individually to verify consensus.
30
31 Consensus: Consensus is based on the term "to Consent" or "to grant
32 permission. " The solution may not be "my first choice, " but I will "live with" the
33 decision. Consensus means there is some level of commitment to implement the
34 agreement.
35
36 B. Failure to Reach Consensus. If the LOTF fails to reach consensus on any portion
37 of the recommendations, that portion of the recommendations shall be submitted with
38 multiple recommended options along with supporting information for each option.
39
40 C. Meeting Times. Meeting times can only be changed with the full consent of all
41 LOTF members.
42
43 D. Agenda. Draft meeting agendas will be developed by LOTF Co-Chairs Steve
44 Olson and Dave Nelson with input from all LOTF members.
45
46
47 V. Ground Rules for Interaction
48
49 A. Ground Rules. Members of the LOTF shall seek to participate constructively in
50 meetings. Ground rules for constructive interaction include:
51
52 *Listen Carefully
53 *One person speaks at a time
54 *Be committed to addressing the issues - focus on interests, not positions
55 *Focus on the Problem and the Solution - not on finding fault
56 *Share all relevant information
57 *Be brief and clear in you comments, be specific whenever possible
58 *It's OK to disagree-Disagree openly, but respectfully
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1 *Observe meeting time limits
2 *Ground rules may be amended at any meeting by consensus
3
4
5 B. Enforcement of Ground Rules. Ground rules can be enforced by any member of
6 the committee.
7
8 VI Responsibility of LOTF members
9

10 A. Attendance LOTF members shall attempt to attend all meetings of the LOTF.
11 Failure to attend two meeting in succession shall be sufficient cause for removal of the
12 member. .
13
14 B. Preparation. Members of the LOTF shall come to all meetings prepared to work.
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Appendix C

1 David Nelson, PE
2 Minnesota Pollution Control Agency
3
4 I supervise program development efforts in the Feedlot Program at the Minnesota Pollution
5 Control Agency. I have worked for the Agency since 1982, over half that time with the
6 feedlot program, with additional experience in the on-site sewage treatment program and with
7 industrial wastewater treatment facilities. Prior to working for the state, I farmed with my
8 brother for a number of years. I have been active in both national and regional work groups
9 that are attempting to address feedlot issues across the country. I have both Bachelor of

10 Science and a Master of Science degrees in Agricultural Engineering from the University of
11 Minnesota.
12
13 Steve Olson
14 Minnesota Department of Agriculture
15
16 Biography: I have been with the Minnesota Department of Agriculture for the past 5 years.
17 My involvement in feedlot and manure management issue began with the development of a
18 proposal to increase the number of animal waste control facility designs completed in specific
19 regions of the state, thereby accessing under utilized federal cost-share funds. One
20 component of this project was focus group interviews with livestock producers and support
21 persons to identify needs and attitudes toward manure management issues. In addition, I
22 coordinated the production of three feedlot and manure management publications.
23 Currently, I am providing staff support to the Feedlot and Manure Management Advisory
24 Committee (FMMAC) as well as working with the University of Minnesota on various odor
25 research projects. I am also project manager for the Composting Animal Mortalities (CAM)
26 on-farm demonstration project. This project is working with swine and sheep producers to
27 increase awareness of composting as an alternative method. I have a Bachelor of Science
28 degree in Agriculture Education and Agricultural Economics from the University of
29 Minnesota. I am currently working on a Masters program at the University of St. Thomas.
30
31 David Schmidt
32 Research
33
34 Education: MS Agricultural Engineering, University of Minnesota
35 Biography: My position with the Minnesota Extension Service, as an Assistant Extension
36 Engineer - Manure Management Systems in the Department of Biosystems and Agricultural
37 Engineering focuses on providing information to livestock producers and the public on
38 environmentally sound and economically viable manure management systems. One aspect of
39 these systems is their ability to control odor. I have done an extensive review of current odor
40 reduction technologies and the tools available to quantify the odors. Our department is
41 currently planning several research projects that attempt to quantify odor reduction of
42 different manure handling systems. We built a dynamic olfactometer to assist us in these
43 evaluations. I am currently serving as an alternate on FMMAC as co-representative for the
44 Department of Biosystems and Agricultural Engineering.
45
46
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1 Robert L. Mensch, PE
2 ConsultantlIndustry
3
4 Biography: I am a registered professional engineer with BS and MS degrees in agricultural
5 engineering. I spent six years teaching and research in the area of farm structures before
6 starting consulting work in design of livestock facilities. I worked six years on a United
7 Nations Development Program/Food & Agriculture Organization (UNDPIFAO) pig farm
8 pollution control and redevelopment project in Singapore. Since 1991 my main work has
9 been preparation of construction plans and feedlot permit applications for livestock facilities

10 in Minnesota. I organized AD-HOC (A Determined Hog Odor Control) committee for the
11 on-farm testing of manure additives. AURI is now carrying out the testing of these products.
12
13 Marlin Pankratz
14 Feedlot & Manure Management Advisory Committee (FMMAC)
15
16 I have been involved in a family farm corporation in Cottonwood County since 1970. We
17 have finishing capacity for 7500 head and part interest in a 5500 head farrowing operation.
18 We also farm 360 acres. I am the current Chair of the Feedlot and Manure Management
19 Advisory Committee (FMMAC). I have served on this committee and its predecessor (the
20 Feedlot Advisory Group) since 1990 and been part of the Land Application Task Force for
21 three years. I am a member of AD-HOC Committee. I received the National Pork Producers
22 Environmental Stewardship award in 1995. I am a member of the Worker Health and Safety
23 Committee for the National Pork Producers. I am also the current co-chair for MN Ag20lO,
24 which is dedicated to promoting the image of agriculture. In 1995 I was the President of the
25 Minnesota Pork Producers Association. I have spent time talking to fellow producers and
26 other groups on pork issues including odor and environment.
27
28 Tina Rosenstein
29 Local Government
30
31 Biography: I have worked as Zoning Administrator and Senior Planner for Nicollet County
32 since January of 1992. Nicollet County is primarily an agricultural county, and has policies
33 in place since 1981 preventing urban residential growth out in the ag land. I have handled
34 the feedlot permits for feedlots in excess of 300 animal units (which require a conditional use
35 permit and hearing). Our county has acknowledged that odor is a part of livestock
36 production, but out operators have recognized that they can do things to control the intensity
37 of the odor through certain practices. I have worked on an individual basis with many of our
38 operators to deal with odor both during the planning process of their facilities (location of the
39 barns and manure storage with a sensitivity of down wind neighbor proximity) and also when
40 there is a particularly malodorous condition, determining what the cause and handling is. I
41 would say that Nicollet County Commissioners have directed me to take a common sense
42 approach to livestock odor which has worked to keep the livestock industry expanding in our
43 county.
44
45

.,
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1 Heather Robins
2 At-Large
3
4
5 Biography: I am a County Commissioner from Rice County, Minnesota. I have been
6 studying the topic of manure management and odor for over a year and a half. I undertook
7 this study because Rice County is creating a new feedlot ordinance. The odor of liquid
8 manure has been a frequent complaint from property owners in Rice County.
9

10 In the last year and a half, I have read thousands of pages of material on the subject, attended
11 several conferences and met with agricultural and scientific faculty from Iowa State
12 University, the University of Minnesota, Duke University and the University of North
13 Carolina. I have also met with Agricultural experts from Sweden and Germany.
14
15 Last summer I traveled to North Carolina where several counties have been overrun by
16 intensive livestock farms with liquid manure systems. What I saw there and smelled there
17 increased my determination that Minnesotans will not suffer the same abuse.
18
19 I represent a constituency that is within the limits of the city of Northfield and the town of
20 Dundas. In my urban neighborhood I am sometimes troubled by a nauseous stench from
21 agricultural establishments. The problem of odor is not just a rural one.
22
23
24 Richard Nicolai PE
25 Producer
26
27 Biography: From 1975 until present, we have farmed in Renville County. The farm consists
28 of 400 acres tillable and a 220 sow farrow to finish operation. All hogs are in total
29 confinement with deep pits under each barn.
30
31 Since July 1994, I have been employed half time as an extension engineer at the Biosystems
32 and agriculture engineering Department of the University of Minnesota. Much of that time
33 has been dealing the with the odor issue in swine facilities. I have author several news releases
34 and one Engineer Update on the topic of swine odors as well as spoken to various producer
35 groups.
36
37 I also operate Nicolai Engineering Services, which provides technical services to swine
38 producers in the area of swine odor control.
39
40 I am a member of the AD-HOC (A Determined Hog Odor Control) committee which is
41 evaluating various additives to manure pits to control odors and build-up.
42
43
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Charles Beatty Sr.
Rural Non-farm

Marian Marbury
Minnesota Department of Health

High School Graduate
AMA Certified
Misc. College Credits and CEO
Corporate Market Management Course, University of Wisconsin

I have been an Environmental Epidemiologist in the Section of Chronic Disease and
Environmental Epidemiology at the Minnesota Department of Health for the past ten years.
In that position my research has focused on the respiratory health effects, particularly asthma,
of both indoor and outdoor air pollution. I have an MS in Occupational Health and an Sc.D.
in Occupational Health and Epidemiology from the Harvard School of Public Health.

Wilson & Co Inc. Dairy and Poultry Division Faribault, MN
New Richmand Farms, Division of DOBOY Faribault, MN
Loyal Order of Moose Faribault, MN
Land 0 Lakes Sales Manager, Turkey DivisionArden Hills, MN
Met Con Companies, Construction Services Faribault, MN

My background is in geology. I received a bachelors degree from Penn State and a masters
degree from the University of Wyoming in this field. Prior to working for Clean Water
Action, I was employed as an environmental consultant and then as a pollution control
specialist and finally as a hydrogeologist at the Minnesota Pollution Control Agency, where I
worked in both the Superfund and Leaking Underground Storage Tanks programs.

Ginny Yingling
Environmental

I am the Minnesota State Director of Clean Water Action Alliance, an environmental group
with over 50,000 members in Minnesota and over 600,000 members nationwide. Our mission
is to promote policies and behaviors that protect the environment and create a sustainable
economy and a just society. We work with diverse coalitions of people and organizations on
a variety of issues that relate to the protection of our water resources. Among these issues, in·
Minnesota we are working with rural residents and local officials to address the environmental
and social problems associated with large-scale, high-density livestock operations. I am
participating on this task force because many of the citizens with whom we are working have
experienced significant impacts to their health and quality of life as a result of intense odors
from such livestoc~ operations.
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APPENDIX D
FEEDLOT AND MANURE MANAGEMENT ADVISORY COMMITTEE (FMMAC)

MISSION STATEMENT & OBJECTIVES

MISSION STATEMENT
FMMAc's mission is to assist and advise state agencies in providing leadership and
direction on the environmental and economic issues surrounding feedlot and manure
management; to prioritize feedlot and manure management research, educational, and
regulatory needs and goals; and to suggest related policies.

The objectives of FMMAC are to:
• develop and propose solutions to environmental & economic problems facing the

livestock industry and, environmental and regulating communities;

• identify and prioritize research, educational, and regulatory needs to focus resources
for improving the environment;

• foster communications and cooperation between interested parties to improve the
development and acceptance of recommendations;

• facilitate the exchange of information on manure management, regulatory issues, and
educational material;

• identify regulatory and enforcement needs, and consequences;

• review existing and revised rules and policies and procedures, recommend revisions
and provide recommendations on draft revised rules;

• serve as a forum to identify and prioritize concerns; and

• identify educational needs of producers, technical support staff and the general public.

Minnesota Statutes 17.136 - Animal Feedlots. ''The commissioner of agriculture and
the commiSSioner of the pollution control agency shall establish a feedlot and manure
management advisory committee to identify needs, goals, and suggest policies for
research, monitoring, and regulatory activities regarding feedlot and manure management."

For more information contact:
Steve Olson, MN Dept. of Agriculture, Phone: 612/297-3217; E-mail:
Steven.H.OIson@state.mn.us
Dave Nelson, MN Pollution Control Agency, Phone: 612/296-9274; E-mail:
David.R.Nelson@pca.state.mn.us
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1 FEEDLOT AND MANURE MANAGEMENT ADVISORY COMMITTEE
2 (FMMAC)
3 APPOINTMENT LIST 1996
4
5 Voting Members

NAME ORGANIZATION CITY CATEGORY

Mr. Duane Bakke MN Pork Producers Lanesboro Producer

Mr. Dave MN Farmers Union St. Paul Producer
Frederickson

Mr. Troy Gilchrist MN Assn of St. Michael Local
Townships Government

Mr. Roger Gilland MN Cattlemen's Assn Morgan Producer

Mr. Palmer Norling MN Turkey Growers Blomkest Producer
Assn

Dr. Larry Jacobson University of St. Paul Expert
Minnesota

Mr. Leroy House of Princeton State·
Koppendrayer Representatives Representative

Mr. Gary Martens MN Farm Bureau Mora Producer

Mr. Jerry Miller Dairy Herd Eden Valley Producer
Improvement Assn

Mr. Greg Murch Sparboe Companies Litchfield Producer

Dr. Sally Noll University of St. Paul Expert
Minnesota

Mr. Marlin MN Pork Producers Mountain Lake Producer
Pankratz

Dr. Gyles Randall University of Waseca Expert
Minnesota

Mr. Chuck MN Ext. Service Wabasha Expert
Schwartau Wabasha Co.

Ms. Kris Sigford MN Center for St. Paul Environmental
Environmental

Advocacy
Mr. Scott Sparlin Izaak Walton League NewUlm Environmental

Ms. Sam Sunderlin MN Lakes Assn Faribault Environmental

Mr. Jim Vickerman State Senate Tracy State Senator
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1 FEEDLOT AND MANURE MANAGEMENT ADVISORY COMMITTEE
2 (FMMAC)
3 APPOINTMENT LIST 1996
4
5 Ex-Officio

Mr. Greg Farm Services St. Paul Ex-Officio
Anderson Administration

Mr. John Brach Natural Resource St. Paul Ex-Officio
Conservation Service

Mr. Wayne MN Department of St. Paul Ex-Officio
Edgerton Natural Resources

Ms. Tina Assn ofMN St. Peter Ex-Officio
Rosenstein Counties

Commissioner MN Department of St. Paul Ex-Officio
Gene Hugoson Agriculture

Mr. Danny Potter MN Assn of Soil & Redwood Falls Ex-Officio
Water Conservation

Districts
Mr. Jim Rossman Board of Water and Oronoco Ex-Officio

Soil Resources

Commissioner MN Pollution St. Paul Ex-Officio
Peder Larson Control Agency

6
7 Staff

Dave Nelson MN Pollution 520 LaFayette Rd. Staff
Control Agency St. Paul, MN 55155

Steve Olson MN Department of 90 W. Plato Blvd. Staff
Agriculture St. Paul, MN 55107

8
9

10
11
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Appendix E

1 Bibliography
2 Below are resources that members of th~ task force used in gathering information on the
3 various options discussed in Appendix A. This bibliography is not intended to be a
4 comprehensive listing of all resources available on livestock odor. The National Pork
5 Producers Council recently commissioned an extensive review of available literature. To
6 obtain their literature review, executive summary, and/or bibliography contact them at
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8
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11
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2 odours emanating from livestock housing in the Netherlands, In "International
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MI-'CA Ul1o' Lon

Were the
Type of odors?

Date Call
~

animals at continuous,
Complaint Received Time call Staff receiving 1S Name of suspected suspected Time of day odor intermittent, or

No. (m/d/y) received call ~ facility? Address County Township Section QIQuarter section facility? noticed? (am/pm) fleeting
1 5/15/96 2:15pm H. Siddens Exetare Yellow Medicine Tyro 34&35 hogs

Waldo Petersen- Sale
bam located in city hogs &

2 8/1/96 3:00 H. Siddens fimits. Yellow Medicine cattle continuous
Evenings and

when the
Dennis Engels and weather is

3 811/96 H. Siddens Wallace Engels Lyon Westertleim 35 hogs changing
Farm 1 mile North of

4 9/4/96 4:00 H. Siddens Vesta Redwood hogs

5 9/4/96 6:13pm D08 ? 1 mile north of Vesta Redwood hogs 4:00pm

Paul; forwarded Sep 16, 1996;
from Dave first thing in the

6 9/25/96 9:27 Nelson VALADCO (Lipert site) Renville Norfolk 27 hogs morning, 6-7:00 intermittent

Calendar of three
monthsof odors,

approx Roger Kingstrom (sp?) 10-12 hog was unbearable
7 10/18/96 1:00 pm R. Leaf did not track down file Renville barns today.

Odors started at
8 10/29/96 1:00 D. Nelson ValAdCo (lippert site) Renville Norfolk 6:00 hasn't left

Hogs-
Roger Kingstrom Lagoon

9 1216/96 10:25 K. Brynildson MPCA-11157(A)R Renville Winfield 36 SElNW system

Hogs, odors are bad in
lagoon house even with

10 12120/96 3:05 D. Nelson ValAdCo Lippert site Renville Norfolk 27 SE system charcoal filters since 6:00 AM

11 1/2197 D. Nelson ValAdCo Tisdale site Renville Norfolk 29 Hogs

12 1/2197 D. Nelson ValAdCo Lippert site Renville Norfolk 27 hogs

evening of
Paul: referred 1/20/97; worst at

13 1/21197 from Pat Mader ValAdCo - "both sites" Renville Norfolk 27&29 hogs 11 am on 1/21/97 N/A

14 3/5/97 2:00 David Nelson ValAdCo Renville Norfolk 27&29 hogs
15 3/26/97 9:30 PeteS. Paul Maney Mower Windom 15 hogs all dav continuous

P:\Fededlot\Odors\odor1og.xls
1128198 Page 1



MPr..Il. n nnrlnn

Air Barometric
temperature pressure? Monttoring Have you

Complaint Intenstty of the Prevailing wind during Relative (rising or Any unusual activtty? results if reported this
No. How long did odors continue? odors? direction? Wind speed? occurrence? Humidtty? falling) (e.g. land appl) taken? problem before? Comments
1

horrible odors, fly problems, and dead

2 all day animals

3 fromSE

4 from South cleaning ptts
apparently hog farm is cleaning hog
ptt, wind from the south is making the

5 9/4/96 unlivable so. smell unliveable.
.ClaCKea aut at 4:UU, llrst lime mls

Mon & Tue - bad, Mon&Tue-E season, for approx a minute, could not
contiued all day Monday and onto Wed & Thur the wind, Wed & Thur- 65,31.5 baro, see, after-10 min back to 'normar.
Tuesday; got worst an Wed, Thurs the worst, Fri - bad SE wind, Fri - S hum 49%, headaches, shakey, nauseated,
same, Friday off and on in am, pm wind (not home over the wind in am, N wind 5-10mph wind speed 5 sinuses blacked, diaerreha, all kids at

6 changed then cattle odors weekend) in pm (estimate) 10mph 49% 31.5 (N/A) none noted no yes daycare affected

(60 ppb

Refer to calendar (available upon outside fr Husband tao upset to call, but very bad

7 request) door) No for him too.

8 Allday Very bad FromSE est 10-15 45 yes Kids removed from house.
December 3 and Dec. 6 - Thought odors
would decrease wtth winter months, but

9 they have not. 20-30 F yes

Daughter Kimberly does not feel good,
says tummy hurts and is sleeping.
Very unlike her. No one else there due
to snow condttions. Back of legs hurt,

Very bad, a major hard to breathe, nose bums and face

problem when 44 % in the and hands are ttchy. Headaches.

10 Allday shoveling snow. 10-15mph 4-7 F house yes Sinus blocked. Sewer smell.
Feels better when terrible headache, daughter has been

leaves the home sick, encouraged to call Rtta Messing

11 26-Dec fora while yes ofMDH
Feel better when

12 12/27 - 12/31 wind shifts yes " II

40F
outside;68 F

13 1/20 -1/21 Very bad at 11 am no wind (1/21/97) no wind (1/21/970 inside 22% inside 29.3 inside none given N/A yes kids/adults headache-stomach upset
IAlSO passea on complaints aoout
Watonwan Feeder Pig, and the
"Johnson faciltty in Renville County"
She wants to ensure that her family
has protectioin from nasal legions and
mentioned evidence of health concerns

14 yes at2 ppb.

15 davs very bad no tt stinks

P:\FededloIIOdorslodorlog.Jds
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Complaint Resu~s of
No. Staff lead Action Taken: investigation: Source contacted on:
1

2

3

4

5

6

7

8

9

10

11

12

13

She specifically requested letters to

facilities that had citizen monitoring to
let them know that they have a
problem. Also wanted liquid level

14 measurements in lagoons
15

P:IFededloIIOdors\odorlog.xJs
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Were the
Type of odors?

Date Call
~

animals at continuous,
Complaint Received Time call Staff receiving '" Name of suspected suspected Time of day odor intermittent, or

No. (m/d/y) received call ~ facility? Address County Township Section Q/Quarter section facility? noticed? (am/pm) fleeting

16 4/3/97 2:30 Jim Sullivan Paul Meaney Mower Windham 15 hogs all day continuous

17 5/7/97 2:30 David Nelson Jerome Forrest Nicollet N. Mankato? hogs anytime intermittent

Ron Leaf- either 21

18 6/5/97 forwarded to Paul Holden Farms Not Falling Brook,Twin Oaks? Rice Northfield or17 hog 12:00pm N/A
19 6/10/97 am Ron Leaf ValAdCo Sect 27 &lor 29 Renville Norfolk 27/29 hogs

hogs, beet
20 6/11/97 10:30 David Johnson Beet Plant; ValAdCo Crookstwp Renville Crooks processing evening hours continuous

21 6/11/97 Paul- from Holly ValAdCo Renville Crooks 30 Sw 1/4 hogs

22 6/11/97 Paul - from Holly Christianson Farms Lincoln Marble 22 continuous
early am or late

23 6/14/97 9:18pm ValAdCo Renville Norfolk 27 hogs pm

24 6/15/97 late night ron leaf Churchill Section 22 Renville Brookfield 22 hogs west wind

25 6/15/97 8:34pm ValAdCo Renville Norfolk 27 hogs noon

wind direction

26 6/16/97 am Jim Sullivan Neal Johnson Section 15, 23,22 Renville Hector 15,22,23 hogs all the time dependant

27 6/20/97 am Ron Leaf Holden, Pine Grove 21 Rice Northfield 21 hogs s-swwind
Scherping - Metro

28 6/21/97 pm Randy Ellingboe Farms Wright Woodland dairy cows

29 6/24/97 am Ron Leaf ? near Hector Renville

30 6/24/97 am-7/1 Randy Ellingboe Churchill Co-op Renville Brookfield 22 hogs pm

31 6/25/97 am - 7/1 Randy Ellingboe Churchill Co-op Renville Brookfield 22 hogs pm
wind direction

32 6/25/97 am Jim Sullivan ? Waldorf Waseca ? ? ? hogs all the time dependant

33 6/26/97 am - 7/1 Randy Ellingboe Churchill Co-op Renville Brookfield 22 hogs all day
wind direction

34 6130/97 am David Johnson ValAdCo Renville Norfolk 27 hogs all the time dependent

35 6130/97 am Ron Leaf Flora Twp. site Renville Flora 6 hogs all day

Paul:forwarded
from Beth 900-1000

36 6130/97 am Lockwood Jerry Endeson Fergus Falls OtterTail N/A cattle am NlA

Paul:forwarded
from Beth am, every

37 6/30/97 am Lockwood Pristine Pork N/A Roseau N/A 24 N/A hogs monring N/A

Paul- from Beth am every

38 6130/97 am Lockwood Pristine Pork Roseau 24 hoas momina continuous
: eoecllot\uoors onOQ.xJs
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Air Barometric
temperature pressure? Monitoring Have you

Complaint Intensity of the Prevailing wind during Relative (rising or Any unusual activity? resutts if reported this
No. How long did odors continue? odors? direction? Wind speed? occurrence? Humidity? falling) (e.g. land appl) taken? problem before? Comments

worst in 16 years; also concerned
16 last few days very bad wind from S n/a around 60 n/a n/a lots of flies nla no about MOPRO

terrible. Feels sick
and hard to live Terrible. Hard to live with. Head

17 every time wind is from that direction with. no yes, many times aches and feel sick.
drive by this site reasonably often,

overwhelming, out of the North? have smelled this site before. but this
odor stayed in car for a period of time different smell then south of lagoon bad, thishas been the worst

18 after passing the site. windows down normal when smelled odor strong winds approx.70 n/a nla no n/a no occurrence
19 It stinks as of 6/6 through 6/11 odors yes

many times have
light to strong 50 night ,75 spoken with city people not feeling well. says kids are

20 4 days very strong ENE winds day n/a nla no nla of Renville gelling sick from smell
Husband is on oxygen. Spraying

21 since 6/7 SE W/airplane. Irrigating.
Constant smell. Headaches -nauseous

22 SE sinus infections
Has talked to Ron leaf. What is being

23 past 2 weeks terrible odor done?
very bad at night. also tried to call managers and

24 wind dependent headaches west light not to pea consuttant
Odor is so bad that the wife gets
diarrhea. Called county
Commissioner. When will something

25 terrible odor be done?
Migrant workers refuse to work in the

60 night 80 fields and son had to sell house and
26 days very strong Westand north light day nla n/a no no no move because of the odor
27

28 high
29 west to southwest
30 afternoon bad easterly yes headaches, nose stuffed-up
31 all night bad easterly yes bad all next day, too

very bad Shuts
32 down the house This is from the Stroebel (FASn farm
33 all day bad easterly yes

65night this is 4th year. says nothing being
34 wind dependent very strong all directions light 85day nla n/a no no yes done.
35 sal/sun 6/28 and 6/29 all day. 6130 am very strong took report from phone message

There are 900-1000 head of callie; has
yes-to Mark had callie for 30 years and claimed

36 N/A NlA N/A N/A N/A N/A N/A N/A NlA Steuart (Ol) manure has never been hauled away.

very intense, 70 deg, temp Has kept a log of odors, Jun 27-30;
especially a inversion on started marking problems on calendar
problem when Jun 27, 28, since May; claims facility has not
there are temp SE on Jun 27-29, 29; overcast yes-to Mark emptied their tanks, almost full only 4'

37 daily; June 27, 28, 29, 30 inversions SWon Jun 30. N/A on the 30th high humidity N/A N/A NlA Steuart (Ol) to go in tank
Odor every am. Especially a problem
when there are temp. inversions.
Facility hasn~ emptied tanks; almost

38 since Mav very intense SEwind 70 deq..ees high full; onIv 4' to qO in tank.
. P: eCeaIOl\OdorS\OclOrlOg.XJs
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Complaint Resuns of
No. Staff lead Adion Taken: investigation: Source contaded on:

16

17

18
19

20

21

22

23

24

25

26
27

28 RLE
29
30 RLE
31 RLE

32
33 RLE

34
35

36

.

37

38
: eaeolohuaors\Ooonog s
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MlJ'{:.a.. {lr1n' nn

Were the
Type of odors?

Date Call
~

animals at continuous,
Complaint Received Time call Staff receiving lS Name of suspected suspected Time of day odor intermittent, or

No. (rn/d/y) received call ~ facility? Address County Township Section Q/Quarter section facility? noticed? (am/pm) fleeting

Paul - from Beth Jerry Endeson's 900 -1,000
39 6/30/97 am Lockwood Feedlot Fergus Falls cattle

40 7/1/97 1:30 PM Kim Brynildson Jerome Forst Nicollet hogs all the time

41 711/97 p.m. David K. Johnson ? Waldorf Waseca ? ? ? hogs all the time ?

42 7/1/97 Ron Leaf ValAdCo Renville Norfolk 27&29 hogs all day wind depd.

43 7/1/97 Ron Leaf ValAdCo Renville Norfolk 27/29 hogs " "
44 7/1/97 Ron Leaf ValAdCO Renville Norfolk ? hogs

45 7/2/97 am Ron Leaf ValAdCo Renville Norfolk 27/29 hogs wind depd "

46 7/2/97 9:25am Neil Johnson Farm Rt 2 Box 184 Renville Hector hogs intermittent

47 718/97 am Ron Leaf ValAdCo Renville Norfolk 27/29 hogs all day continuous

48 7/8/97 am Ron Leaf ValAdCo Renville Norfolk 27/29 hogs all day continuous

Paul - from Beth Gerhart Farm Hog

49 7/11/97 1:30pm Lockwood Worl<s Rt. 1, Box 203M Martin Welcome hogs
Jerry H.
forwarded to Ron Gerhart Farm Hog

50 7/14/97 am Leaf Worl<s Rt. 1, Box 203M Martin Welcome hogs

Paul - from Beth

51 7/16/97 9:05am Lockwood Pristine Porl< Roseau Malung 24
Paul - from Beth

52 7/16/97 1:07pm Lockwood PristinePorl< Roseau Malung 24

53 7/16/97 6:20am D07 Golden Oval 340 Dupont Ave. Renville Renville chicken 5:30am continous

Paul - from Beth
54 7/17/97 8:55am Lockwood Jerome Forest Farm RR2 Nicollet Gibbon hogs

Paul - from Beth hogs?beet

55 7/17/97 9:00am Lockwood plant?chickens? Renville hogs
Several sites located
around Ceylon -
Gerhart Farms north of

56 7/18/97 2:30PM Kim Brynildson town Martin hogs all times of day continuous

57 7/18/97 2:00pm Holly ValAdCo Renville hogs

58 7/21/97 2:05pm Ron L. ?
Paul - from Beth

59 7/22/97 9:00AM Lockwood Shadv Farm 7 mi. S. of Renville Renville hOQS 7-20 & 7-22pm

P:\Fededlot\Odorslodorlog.xls
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MPCA Orin,. I nn

Air Barometric
temperature pressure? Monitoring Have you

Complaint Intensity of the Prevailing wind during Relative (rising or Any unusual activity? results if reported this
No. How long did odors continue? odors? direction? Wind speed? occurrence? Humidity? falling) (e.g. land appl) taken? problem before? Comments

Feedlot has had cattle for 30 years and
39 has never hauled away any manure.

as encloseCi CleeK wrtn glass anCi
changed duct work in house to keep
odors out. Last fall he passed out. Is
considering legal action against owner
or county for permitting site. Has lived

very strong, here 48 years and does not think he
40 headaches no yes should be the one to move.

very bad seems to
41 ? come thru walls ? ? ? nla nla ? ? yes took report from phone message
42 wind depd. stinks yes "it still stinks here" phone message

also bad on the 26th,27,2B,29,3Oth of
43 " very badlhorrible fromSE yes June
44 ? message on voice mail
45 " yes has calendar log of June and July

Complaintant & neighbors have
attended several meeting re: this odor.
Has been reported several times over

46 west wind yes last 2 years.
very bad last sunday dUring the rain.
Located down slope of facility; drains

47 very bad light rain yes to home.
48 from SE light yes it reeks

Has developed allergies & has gone to
Rochester with her health problems.
Waste is washing into lake and

49 streams. Water from tap smells.

50 Concems of odors affecting health
When wind is calm - odor is
everywhere - when wind is blowing -

51 odor follows the wind direction.
7/6 - 7/16 has dates and times of odor.

52 Has been keeping track.
foul odor from a chicken farm. Also, a

53 foul odor fly problem
When there is SE wind the hog smell is

54 very bad SE very bad.
Strong odor - thins it comes from stinkY

55 strong odor water being sprayed on fields.

85 -90 Odors are affecting health - alergies

56 very bad From NW light degrees high diagnosed in Rochester
Nauseating - worse than ever. Hope
that something is being done. Also

57 worse than ever said that beet plant was horrible.

58 7/20/97 Location - mile marker 139 on 190

59

P:lFededlot\Odorslodorlog.xls
1/28198 Page 8



.v, .... , " "r ".

Complaint Results of
No. Staff lead Action Taken: investigation: Source contacted on:

39

40

41
42

43
44
45

46

47
48

49

50

51

52

53

54

55

56

57
58

59

P:\FededlotIOdors\odorlog.xls
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Ml.J'(:.o.. (lrtn Lon

Were the
Type of odors?

Date Call
F- animals at continuous,

Complaint Received Time call Staff receiving S Name of suspected suspected Time of day odor intermittent, or
No. (m/d/y) received call ~ facility? Address County Township Section Q/Quarter section facility? noticed? (am/pm) fleeting

Paul T. - from evening 7/20 &
60 7/22/97 HollyS. Shady Farms 7 miles S. of Renville Renville hogs morning 7/22

Paul T. - from
61 7/23/97 Rick Strassman unknown City of Renville Renville hogs eveing

Paul T. - from
62 7/24/97 Rick Strassman Jerome Forst Nicollet Weston hogs

virtually every
63 7/27/97 4:20pm Dave Nelson ValAdCo Renville Norfolk 27/29 hogs evening continuous

Paul T. - form
64 7/30/97 Ron L. Jerome Forst Nicollet Weston hogs

65 8/4/97 PaulT. Buffalo Run Waseca Otesco 13 hogs all times contiuous
Cty rd _2 N of212 between

66 9/5/97 2:45p.m. DaveJ. Neil Johnson sec 22 ,23 and 15 Renville Hector 22,23,15 hogs am/pm continuous
67 9/18/97 Swine Complex, Inc Rock Springwater hog
68 10/1/97 Jim Sullivan Robert Schemel Renville hogs

69 10/6/97 830am Ron L. Robert Dahlheiner Hwy 44 towards Farhaven? Steams Dairy all day all day

Scherping Farms/Metro most days
70 10/6/97 1100am Ron L. Dairy Wright Woodland 15? dairy day some nights

Scherping Farms/Metro
71 10/6/97 1140am Ron L. Dairy Wright Woodland 15? dairy day

Scherping Farms/Metro worse in am
72 10/6/97 130pm Ron L. Dairy Wright Woodland 15? dairy day/night and late pm

Watonwan Co. Fdr Pig
73 10/27/97 Randy E. Co-op Lewisville Watonwan Fieldon 26 SW Hogs on 10/24/97 continuous

74 10/29/97 Jim Sullivan Halquist dairy/Jim Kuhl Carver San Francisco DairylHogs continuous

75 10/30/97 Jim Sullivan Dennis Magnussen Freeborn Newry 35 Hogs continuous

76 10/30/97 Jim Sullivan Swine Complex, Inc Lincoln Marble 27 Hogs
77 11/24/97 Jim Sullivan Metro Dairy Winstead Wright Dairy late afternoon
78 12/16/97 Jim Sullivan Metro Dairy Winstead Wright Dairy late afternoon

throughout the
79 12/18/97 Jim Sullivan Dennis Wilson Cherry Grove Fillmore York 15 Hog day

80 12/18/97 Jim Sullivan Robert Schmezing Blue Earth Vernon Center Hog continuous
81 12/22197 Jim Sullivan Valadco - Lippert Site Renville Hog
82 12/25/97 Jim Sullivan FAST Development Waseca Hog

83 7/21 &30/97 PauiT. Sherpin~Dairv Wriaht Woodland 15 dairy late pm

P:lFededloIIOdorslodorl°9.x1s
1128/98 Page 10



MPr.A n rlnrlnn

Air Barometric
temperature pressure? Monitoring Have you

Complaint Intensity of the Prevailing wind during Relative (rising or Any unusual activity? resuits if reported this
No. How long did odors continue? odors? direction? Wind speed? occurrence? Humidity? falling) (e.g. land appl) taken? problem before? Comments

referred to Region 4 from AQCES by
60 bad Schnick S

heavy stench on
61 town

62 SEwind
could cut it with a

63 all evening knive yes Generally disatified with our efforts

64 bad SEwind
spreading manure, 500' using land not on permit, injecting but

65 calm aaway from property not all getting into ground
July 8,20, 21, 22, 27, 28, 29 and 14 When wind is from the north,

66 days in August strong odor No. no wind /light wind 70's and up humid falling no no particularly bad.
67
68

lives 2 miles from facility. Is not alwas\
detecable at this location, but can

69 most of summer has been bad unbearable no smell it when the condiitons are right.

very good to talk to live person instead
of VMail, also wants us to look into the

worse with more culvert at this site draining int%ut of
have to keep wind, very bad at the ditch. The ditch is dry this year

70 all summer, worse last couple weeks windows closed se calm nights 70 yes instead of full of water.

71 all summer no voice mail messsage

all summer, worse over 24-26 of Sept. odor plume sits in a low area to the
72 and Sept 30. and this weekend 1013-10/5 ? wwest of the basins

Jim Sullivan coincidentally out within 2
73 Lagoon reconstruction yes days of event

Will have to continue monitoring to
74 determine a response.

may be some water quality issues
75 associated with this facility

Responded to compliant - no odor
76 present at time of visit
n
78

79

80
81
82

emptying manure, semi
bad in the middle trucks holding solids last
of the night, had to week, diggers/equipment

83 shut windows west doinq repair work yes 14th reallV bad, ammonia smell,

P:\Fededlot\Odors\odortog.xls
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Complaint Resu~s of
No. Staff Jead Action Taken: investigation: Source contacted on:

60

61

62

63

64

65

66
67
68

69

70

71

72

73

74

75

76
77
78

79

80
81
82

83

P:\Fededlot\Odors\odorfog.xls
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MJ..I(:A (INn nn

Were the
Type of odors?

Date Call
~

animals at continuous,
Complaint Received Time call Staff receiving .s Name of suspected suspected Time of day odor intermittent, or

No. (m/d/y) received call ~ facility? Address County Township Section Q/Quarter section facility? noticed? (am/pm) fleeting
7/25/97-

84 7/27/97 9:00AM David Johnson Gerhardt Farms Ceylon Martin Lake Belt 29 hogs all day continuous
Paul T. - form

85 8/7 &8/1997 RonL Jerome Forst Nicollet Weston hogs
86
87
88
89
90
91
92
93
94
95
96

P:\Fededlot\Odorslodorlog.x1s
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MPr.tr. (' ,tinr Lon

Air Barometric
temperature pressure? Mon~oring Have you

Complaint Intens~ of the Prevailing wind during Relative (rising or Any unusual activity? results if reported this
No. How long did odors continue? odors? direction? Wind speed? occurrence? Humid~y? falling) (e.g. land appl) taken? problem before? Comments

85-90 She and husband feel ill from fumes
84 all weekend very bad fromNW breezy degrees high yes coming from hog fann

85 terrible SEwind ''what is being done"
86
87
88
89
90
91
92
93
94
95
96

P:lFededlotlOdorslodorlog.xls
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Administrative Information

Farm NamelFarmer Street Address City State Zip Telephone Number County Permit Number Unique Number Type
ValAdCo - Lippert Site P.O. Box 392 Renville MN 56284 612-329-8415 Renville NPDES MN 0062618 C-RENV-S-1 Swine
ValAdCo - Tisdale Site P.O. Box 392 Renville MN 56284 612-329-8416 Renville NPDES e-RENV-S-2 Swine

Robert Schemel RR 2, Box 180 Renville MN 56284 612-329-3716 Renville MPCA-I 1298(A)R C-RENV-S-3 Swine
Swine Complex, Inc. 101 W. Main, P.O. Box 381 Sleepy Eye MN 56085 507-794-5310 Rock MPCA-11997(A)R e-ROCK-S-4 Swine

Churchill Co-op RR. 2, Box 200A Hector MN 55342 Renville NPDES C-RENV-S-5 Swine
Churchill Co-op RR 2, Box 200A Hector MN 55342 Renville NPDES C-RENV-5-6 Swine

Rodney Johnson 621 Pacific Ave Morris MN 56267 612-589-1834 Roseau MPCA-C 5955 C-ROSE-S-7 Swine
Rodney Johnson 621 Pacific Ave Morris MN 56267 612-589-1834 Roseau MPCA-C 5955 C-ROSE-S-8 Swine

Neal Johnson Route 2, Box 185 Hector MN 55342 Renville MPCA-11394(A) C-RENV-S-9 Swine
Neal Johnson Route 2, Box 185 Hector MN 55342 Renville MPCA-C 5772R e-RENV-S-10 Swine
Neal Johnson Route 2, Box 185 Hector MN 55342 Renville MPCA-C 4070R2 e-RENV-5-11 Swine

Virgil Scherping P.O. Box 10 Winstead MN 55395 Wright (A)R2;MPCA-C 5920R; C-WRIG-D-12 Dairy
MNDAK Dairy, Inc R.R.1 Cleveland MN 56017 507-931-6303 Le Sueur Pending NPDES S-LESU-D-13 Dairy

Little Pine Dairy Box 269 Industrial Blvd Perham MN 56573 218-346-4244 OtterTail S-OTTE-D-14 Dairy
Tilden Farms R.R1 Box27 Mentor MN 56736 218-637-8186 Polk MPCA-C 1601 S-POLK-B-15 Beef

Bernard and David Their Route 2, Box 228 Rushmore MN 56168 507-478-4137 Nobles MPCA-C 5596R S-NOBL-B-16 Beef
Joe Neusch RR2, Box 245 Fairmont MN 56031 507-235-3688 Martin MPCA-11129(B) S-MART-B-17 Beef

Jack Frost, Inc 309 Lincoln Avenue Southeast Sl Cloud MN 56301 Sherburne MPCA-C3974 S-SHER-P-18 .Poultry
Jerome Foods, Inc 1116 N.W. 4th Avenue Faribault MN 55021 Dodge MPCA-C2666 S-DODG-P-19 Poultry
Jerome Foods, Inc 1116 N.W.4th Avenue Faribault MN 55021 Dodge MPCA-C2665 S-DODG-P-20 Poultry
Jerome Foods, Inc 1116 N.W. 4th Avenue Faribault MN 55021 Dodge MPCA-C2664 S-DODG-P-21 Poultry
Jerome Foods, Inc 1116 N.W. 4th Avenue Faribault MN 55021 Dodge MPCA-C2663 S-DODG-P-22 Poultry
Dennis Magnusen MN Freeborn e-FREE-S-23 Swine

Halquist Dairy MN Carver e-CARV-D-24 Dairy
FAS.T. Waldort MN Waseca e-WASE-S-25 Swine

Watonwan Feeder Pigs Route 1, Box 60 Lewisville MN 56060 507-375-3810 Watonwan MPCA-I 2213(A) C-WATo-S-26 Swine
Watonwan Feeder Pigs Route 1, Box 61 Lewisville MN 56060 507-375-3811 Watonwan MPCA-C5452 C-WATo-S-27 Swine
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Swine

Unique Number LotIBarn Type Storage Type Monitoring Date Wind Direction ind Speed (MP Temperature (F) Humidity (%) Barometric Pressure Jerome # GPS#
C-WASE-5-25 Confined Flushllagoon 10/21/97 NW 15-20mph 51 68% 1539
C-WATQ-S-26 Confined lagoon 10/21/97 NW 5-10mph 41 50% 1539
C-WATO-S-27 Confined Concrete Pit 10/21/97 NW 1Q-15mph 47 48% 1539
C-WATo-S-27 Confined Concrete Pit 10/21/97 NW 1Q-15mph 47 48% 1539
C-RENV-S-10 Confined Lagoon 10/22197 SE Q-5mph 31 58% 1539

Johnson 23 Confined Lagoon 10/221 ,7 SE-ESE Q-5mph 36 60% 1539
Johnson 15 Confined Lagoon 10/22197 SW Q-5mph 42 70% 1539

Churchill Co-op 21 Confined Lagoon 10/22197 SW/S Q-5mph 44 45% 1539
Churchill Co-op 10 Confined Lagoon 10/22197 S Q-5mph 42 55% 1539

ValAdCo Confined Lagoon 10/22197 S/SE 5-10mph 47 49% 1539
VaIAdCo-29 Confined Lagoon 10/22197 S/SE 5-10mph 44 59% 1539
C-RENV-S-3 Confined Concrete Pit 10/22197 S/SE 5-10mph 47 55% 1539

Unique Number LotIBarn Type Storage Type Monitoring Date Wind Direction ind Speed (MP Temperature (F) Humidity (%) Barometric Pressure Jerome # GPS#

C-RENV-S-1 Confined Lagoon 10/29/97 S/SE 1Q-25MPH 47 1531
C-NICo-S-28 Confined Lagoon 10/10/97 S/SE 15-25MPH 60-65 1531
C-NICo-S-28 Confined Lagoon 10/10/97 S/SE 15-25MPH 60-65 1531
C-NICQ-S-28 Confined Lagoon 8/28/97 E Q-5MPH 7Q-75 1531
C-RENV-S-3 Confined Lagoon 9/3/97 E Q-5MPH 7Q-75 1531
C-RENV-S-3 Confined Lagoon 913/97 E Q-5MPH 7Q-75 1530
C-RENV-S-3 Confined Lagoon 9/3/97 E Q-5MPH 7Q-75 1530
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Swine

Latitude Longitude Start Time ominute 2 minutes 4 minutes 6 minutes 8 minutes 10 minutes 12 minutes 14 minutes 16 minutes 18 minutes 20 minutes 22 minutes 24 minutes 26 minutes
11:10 0.001 0.002 0.004 0.002 0.003 0.003 0.002 0.003 0.003 0.004 0.004 0.003 0.003 0.003
14:40 0.003 0.002 0.002 0.003 0.003 0.002 0.003· 0.002 0.002 0.003 0.002 0.003 0.002 0.003
15:44 0.004 0.004 0.005 0.007 0.004 0.003 0.003 0.003 0.003 0.003 0.003 0.004 0.003 0.003
16:20 0.035 0.033 0.041 0.052 0.028 0.076 0.057 0.031 0.043 0.064 0.092 0.037 0.075 0.076
9:16 0.016 0.013 0.008 0.008 0.011 0.019 0.024 0.017 0.037 0.021 0.031 0.028 0.016 0.02

.9:53 0.003 0.002 0.002 0.002 0.002 0.001 0.002 0.003 0.002 0.002 0.002 0.003 0.003 0.003
10:55 0.001 0.002 0.001 0.001 0.001 0.003 0.011 0.006 0.003 0.004 0.004 0.003 0.003 0.005
11:33 0.028 0.003 0.011 0.003 0.016 0.009 0.003 0.013 0.008 0.007 0.006 0.004 0.016 0.008
12:16 0.03 0.015 0.019 0.012 0.011 0.009 0.012 0.025 0.006 0.029 0.03 0.014 0.02 0.022
13:48 0.065 0.032 0.061 0.047 0.049 0.105 0.08 o.on 0.021 0.096 0.06 0.1 0.046 0.034
14:25 0.008 0.004 0.003 0.008 0.006 0.004 0.005 0.006 0.005 0.004 0.008 0.005 0.004 0.004
15:16 0.035 0.046 0.028 0.067 0.024 0.029 0.026 0.034 0.044 0.019 0.023 0.015 0.04 0.033

Latitude Longitude Start Time ominute 2 minutes 4 minutes 6 minutes 8 minutes 10 minutes 12 minutes 14 minutes 16 minutes 18 minutes 20 minutes 22 minutes 24 minutes 26 minutes
14:18 0.026 0.026 0.079 0.069 0.017 0.037 0.086 0.036 0.012 0.006 0.033 0.04 0.047 0.039
20:50 0.008 0.013 0.015 0.011 0.01 0.007 0.008 0.014 0.01 0.015
20:53 0.006 0.022 0.011 0.006 0.011 0.008 0.007 0.005 0.006 0.011
19:56 0.015 0.013 0.013 0.006 0.001
15:00 0.014 0 0.011 0.002 0 0.006 0.005 0.01 0.03
15:08 0.006 0.024 0.002 0.002 0.002 0.009 0.017 0.023 0.011 0.011 0.006 0.002 0.012 0.002
15:08 0.002 0.005 0.0(')2 0.002 0.011 0.011 0.008 0.035 0.006 0.004 0.006 0.002 0.004 0.006

I
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28 minutes 30 minutes Avg End A.U.
0.003 0.005 0.003 11:40 3008 I
0.002 0.002 0.0024375 15:10 623 I
0.003 0.003 0.003625 16:14 240 I
0.066 0.095 0.0563125 16:50 240 aken at vent
0.022 0.022 0.0195625 9:46 360.4
0.003 0.002 0.0023125 10:23
0.005 0.004 0.0035625 11:25
0.011 0.012 0.009875 12:03
0.019 0.014 0.0179375 12:46
0.087 0.031 0.0619375 14:18
0.004 0.004 0.005125 14:55
0.028 0.023 0.032125 15:46

28 minutes 30 minutes Avg End A.U.
0.028 0.0363125 14:38 Lagoon Fenceline

0.0069375 21;20 Property Line
0.0058125 21:23 Property Line

0.003 20:26 Property Line
0.004875 15:30 Property Line

0.002 0.003 0.008375 15:38 Property Line
0.002 0.001 0.0066875 15:38 Property Line

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0 -
0
0
0
0
0
0
0
0
0
0
0
0
0
0

Swine
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Beef

IUnique Number I LotIBarn Type I Storage Type I Monitoring Date IWind Direction I Wind Speed I Temperature I Humidity I Barometric Pressure I Jerome # I GPS# I
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Dairy

Unique Number LotIBam Type Storage Type Monitoring Date Wind Direction Wind Speed Temperature Humidity Barometric Pressure Jerome # GPS#
S-OTTE-D-14 Confined Lagoon 10/27/97 SW D-5mph 44 90% 1539
C-WRIG-D-12 Confined Lagoon 10/17/97 SW 5-10mph 56 66% 1539
5-LESU-D-13 Confined Lagoon 10/24/97 NE 5-10mph 44 65% 1539
C-WRIG-D-12 Confined Lagoon 10/24/97 NINW 1D-20mph 39 39% 1539
C-WRIG-D-12 Confined Lagoon 12/16/97 SW D-5mph 33 1537
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Dairy

Latitude Longitude Start Time ominute 2 minutes 4 minutes 6 minutes 8 minutes 10 minutes 12 minutes 14 minutes 16 minutes 18 minutes 20 minutes 22 minutes 24 minutes 26 minutes
18:58 0.005 0.007 0.005 0.005 0.005 0.004 0.005 0.006 0.006 0.008 0.008 0.006 0.006 0.008
10:50 0.005 0.008 0.012 0.004 0.034 0.063 0.005 0.01 0.002 0.01 0.006 0.008 0.007 0.004
19:14 0.01 0.006 0.005 0.005 0.006 0.06 0.007 0.009 0.008 0.004 0.005 0.008 0.009 0.01
21:35 0.015 0.005 0.019 0.024 0.011 0.008 0.013 0.013 0.021 0.027 0.015 0.004 0.008 0.032
19:45 0.005 0.003 0.007 0.003 0.002 0.002 0.001 0.007 0.004 0.003 0.003 0.003 0.003 0.003
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28 minutes 30 minutes Avg End A.U.
0.009 0.006 0.0061875 19:28 1199.8
0.01 0.005 0.0120625 11:20 1,400

0.009 0.009 0.010625 19:44
0.016 0.013 0.01525 21:55
0.003 0.004 0.0035 20:15 Property Line

0
0
0
0
0
0
0
0
0 .-
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

Dairy
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Poultry

Unique Number LotIBarn Type Storage Type Monitoring Date Wind Direction Wind Speed Temperature Humidity Barometric Pressure Jerome # GPS#
Jerome-25 Confined Litter Pack 10/24/97 NE 10-15mph 42 99% 1539
Jerome-6 Confined Litter Pack 10/24/97 NE 10-20mph 44 78% 1539
Jerome-7 Confined Litter Pack 10/24/97 NE 10-20mph 44 78% 1539
Jerome-6 Confined Litter Pack 10/24/97 NE 10-20mph 44 70% 1539
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Poultry

Latitude Longitude Start Time ominute 2 minutes 4 minutes 6 minutes 8 minutes 10 minutes 12 minutes 14 minutes 16 minutes 18 minutes 20 minutes 22 minutes 24 minutes 26 minutes
15:23 0.003 0.001 0.001 0.001 0.002 0.002 0.001 0.001 0.001 0.002 0.002 0.001 0.001 0.001
15:54 0.003 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.003
16:34 0.003 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.003 0.002 0.002 0.001
17:10 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005
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28 minutes 30 minutes Avg End A.V.
0.002 0.001 0.0014375 15:53
0.002 0.002 0.002125 16:24
0.002 0.003 0.002125 17:04
0.005 0.005 0.005 17:40

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

Poultry
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I Authorization
Thi~ project has been authorized, by the State of Minnesota legislature specifically to
address hydrogen sulfide emissions from feedlots. Minnesota Statute § 116.0713 states
in part that the Minnesota Pollution Control Agency (MPCA) shall:

"Monitor and identify potential livestock facility violations of the state ambient air
quality standards for hydrogen sulfide, using a protocol for responding to citizen
complaints regarding feedlot odor and it's hydrogen sulfide component, including 'the
appropriate use of portable monitoring equipment that enables monitoring staff to follow
plumes;"

The purpose of the authorization, is to address odors through various environmental
regulatory mechanisms statewide. In order to efficiently undertake this legislative task, it
is necessary to characterize the feedlot odor problem in the state. This H2S sampling

, strategy is intended to gather data regarding H2S concentrations around animal feedlots ~n

the state to determine the scope of the odor problem.

The Odor investigation is a joint operation between the MPCA's Water Quality Nonpoint
Source Section - Feedlot Unit (Feedlots) and Air Quality Compliance and Enforcement
Section - Special Pollutants Unit (Special Pollutants).

II Purpose

The purpose of this phase of the project is to gather H2S concentration data around the
various types of feedlots in the state of Minnesota. This information will be used for
gaining better understanding of this issue, regulation, and overall program development
purposes. This information will be useful in the cons'truction of a legislative report on
this issue prior to the February 1998 legislation.

III Duration

This H2S data sampling phase is intended to last approximately 45 days; weather
permitting, from mid October to the end of November. This is typically a time of the
year when the manure storage units throughout the State are emptied and the waste is
land applied. The number of odor complaints recorded by the agency also increases
during this time of year. If the sampling strategy outlined in this document is successful,
it wi11likely be used in later periods of H2S monitoring.

IV Geographic Area

Currently, the geographic area identified by the MPCA for odor monitoring is southern,
central and western Minnesota. This study area represents the agricultural base of the
State and provides a diverse collection of various manure storage and handling practices
as well as different types of livestock.

1



3. Data will be recorded in a log sheet (see Appendix A) and other. informa,tion recorded
in abound and page numbered book which is·used only for this purpose.' The book
will be kept in the personal possession of the field scientist and not shared or loaned
out. .Data and other information will be recorded using water proof ink,not felt tip. or
pencil. Mistakes should be corrected with one horizontal line through the error.

4. All data entry will include the following information:

A. The ID of the monitor used on that day.
B. The date and ti~e of each sample taken.
.C. The' PPB value from the display; if the value is zero, it will be recorded as valid
data.
.D.~. The location of.the .sample; this may include descriptive terms, but w~ll normally

use a sketch map of the site with code letters 'for the location (location A, B, C,
etc'.). The map will have the cardinai directions noted and will have some
indication of distance scale even if approximate.

E. Meteorological data will be recorded as available. A compass is needed for
establishing sample location and can also be used to observe the wind direction.
Descriptive terms for the wind may be used such as "light and variable," "calm"
"strong and Gusty," etc. The wind direction will be noted on the site map. No
sampling can be done in the rain or heavy fog as the detector in the Jerome can be
damaged by excess water. A thermometer will be available and the temperature
recorded although this is not as important as the wind conditions. Sky cover will
be noted such as "clear with light cumulus" or "solid stratus overcast," etc.

F. The presence of odor will be noted along with some descriptive terms to describe
the quality of the odor such as "strong and pungent" or "swampy and musty," etc..

G. Any physical activities occurring at the site will be noted, such as unusual road
traffic or construction activities.

H. The zero cartridge accessory for the Jerome will be used at the start of sampling
and at the end of the period and the zero response from the monitor recorded as
"zero response," this response should be 3 PPB or less.

I. The field scientist should sign their name at the bottom of the logbook page.

5. The field scientist will have to use their best judgment in order to chose the best
sampling locations for determining the time averaged values. The general idea would
be to monitor the highest ambient level occurring at the location on that sampling day.
The highest values would generally be assumed to occur at the fence line on the
downwind side of the site; however, this may not always yield the highest
concentrations. Some field judgment will have be exercised and a number of
locations may have to be surveyed in order to discover the plume characteristics for
that sampling day. Most people can smell H2S at a level as low as 8 ppb, so the
presence of odor may be helpful in choosing the sample locations. There also may be
logistical limitations for the selection of the sampling locations or occasions when the
sampling would be done at a prechosen location such as at a complainant residence.
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Figure #2

Sample Point Locations for Feedlot Air Sampling
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Some facilities will have an actual fence line delineating the operation. However, most
sites will not have an actual fenced boundary. The fence line for our purposes at these
facilities will be the approximate perimeter of the operation. Biosecurity measures and
methods shall be observed during all monitoring exercises. (see Biosecurity section).

C. Site Selection

In an effort to begin to characterize the H2S issue, approximately 20 sites have been
chosen which will represent the various types of operations and manure storage and
management. These sites were chosen from the feedlot unit's odor complaint log and
from the animal feedlot permit database.

The MPCA has maintained a log of odor complaints since August of 1996. The data
recorded includes the location of the alleged source of the odor, wind direction, humidity,
barometric pressure, time of day, odor intensity, and any comments the complainant
cared to share. There are approximately 70 entries into the odor log as of October, 1997.
Not all sites recorded on the odor complaint log are added to the monitoring program.
The sites added to the program have frequent odor events recorded throughout the year.
The sites on the odor complaint log are mostly confined hog operations with either
concrete pit or earthen holding basin manure storage.

The sites selected from the animal feedlot permit database were chosen based on
livestock type and manure storage technique. These facilities are typically over 2,000
animal units in size. The larger sites were chosen because of their potential for odor.
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B. Watonwan Feeder Pigs - Watonwan County

1. MPCA-I2213(A)

This site is located on the NW quarter of the SW quarter of section 26, Fieldon
township. It is a farrowing/gestation facility with a total of 623 animal units. The
facility is comprised of a total confinement bam and a earthen holding basin
manure storage system.

2. MPCA-C 5452

This site is located on the SE quarter of the SE quarter of section 26, Fieldon
township. It is a feeder pig facility with a total of 240 animal units. The facility
is comprised of a total confinement bam and a underground concrete pit manure

. storage system.

C. Robert Schemel Site - MPCA-I 1298(A)R - Renville County

This site is located on the SW quarter of the NW quarter of section 31, Emmet
. township. It is a farrowing/gestation facility with a total of 1,378 animal units.
The facility is comprised of a total confinement bam and a aerated earthen lagoon
manure storage system.

D. Jerome Forst Site - MPCA-I 1359(A) - Nicollet County

This site has a partial and total confinement livestock operation for the hogs and
uses an earthen holding basin as well as a manure pack system for manure
storage. There is currently an experimental odor abatement project being
conducted at this site.

E. Neal Johnson Sites - Renville County

The Johnson sites are located in Renville County under various feedlot permits.
The sites use various manure and livestock storage methods. See Appendix B for
a list of the existing feedlot permits and site locations.

F. Swine Complex, Inc - MPCA-I 1997(A)R - Rock County

This site is located on the SE quarter of the NW quarter of section 11, Springwater
township. It is a farrowing/gestation facility with a total of 964 animal units. The
facility is comprised of a total confinement bam and a underground concrete pit
manure storage system.

G. Churchill Co-op Sites - Renville County

1. MPCA-I 1338(A)

This site is located on the SW quarter of the NW quarter of section 10, Brookfield
township. It is a farrowing/gestation facility with a total of 535 animal units. The
facility is comprised of a total confinement bam and a earthen holding basin
manure storage system.
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expand. The facility is comprised of total confinement barns and a earthen
. holding. basin manure storage system.

4. Beef

The beef production facilities were chosen from the existing field of permits that the
MPCA has issued over the past twenty years. Each site is >2,000 animal units. Each
operation utilizes a different manure storage system. None of these sites appear on the
odor complaint log. A copy of the feedlot permits can be found in Appendix D.

L. Earl Schwartz - MPCA-C 1601 - Polk COUIity

This site is located on the SW quarter of the SW quarter of section 23, Tilden
township. It is a beef facility with a total of 2,000 animal units. The facility is
comprised of partial confinement barns and an earthen holding basin m'lnure
storage system.

M. Bernard and David Their - MPCA-C 5596R - Nobles County

This site is located on the NW quarter of the NE quarter of section 20, Dewald
township. It is a beef facility with a total of 2,750 animal units. The facility is
comprised of partial confinement barns and a manure pack storage system.

N. Joseph Neusch Site - Permit Application Submitted - Martin County

This site is located on the NW quarter of the NE quarter of section 28, Silver Lake
township. It is a beef facility with a total of 2,200 animal units. The facility is
comprised of partial confinement barns and earthen basins and manure pack
storage systems.

5. Poultry

The poultry sites consist of turkey and chicken facilities. None of the sites chosen for this
monitoring program appear on the odor complaint log. These sites were chosen based on
size (>2,000 animal units) and manure storage techniques. A copy of these feedlot
permits appear in Appendix E.

o. Jack Frost, Inc - MPCA-C 3974 - Sherburne County

This site is located on the NW quarter of section 15, Big Lake township. It is a
broiler chicken facility with a total of 2,976 animal units. The facility is
comprised of total confinement bam and manure pack storage system.

P. Jerome Foods, Inc - Various Sites - Dodge County

9



yourself with some type of disinfectant. If possible, space visits to swine operations a
day apart to avoid any potential pathogen transport from one site to the next.

f. Regional StaffNotification

It is important to keep the regional MPCA staff aware of when central office MPCA staff
will visit their area to do air monitoring. As a rule, contact the regional feedlot and air
quality staff a day in advance of the visit. The regional staff will likely have important
information about the facility you are monitoring and also additional sites which may not
have been reported.

VI E?ota Management and Analysis

Data collected in the field will be kept at the central office of the MPCA in Saint Paul.
The data will be in the form of field notebooks, data sheets and in digital format. The
digital data sets will be stored in a fo.-mat compalible with the Microsoft Excel ®

spreadsheet program. The Excel spreadsheet program was selected because it has a
number of advantages. It is used widely throughout the MPCA and other state and local
agencies as well as the university system. Data can be easily manipulated and graphed,
and then reformatted or inserted in other applications.

Analysis of the data will be conducted by the MPCA staff. The data will be compared to
the state's existing H2S ambient air standard as well as other parameters such as
temperature, humidity, wind speed and facility type. The MPCA will also seek other
existing data sets from counties and individuals currently collecting H2S data in the field.
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DEPARTMENT: POLLUTION CONTROL AGENCY
SF-00006-QS(4/86)

STATE OF MINNESOTA

Office Memorandum
DATE:

TO:

FROM:

PHONE:

December 22, 1997

Michael 1. Sandusky
Acting Division Manager

Air Quality DiV~iSion

Peder A. Larson~
Commissioner

296-7301

SUBJECT: Approval of Two Measurement Methods for Hydrogen Sulfide

Pursuant to Minn. R. 7009.0060, I, Peder A. Larson, Commissioner of the Minnesota Pollution
Control Agency (MPCA) hereby approve the following two methods for measuring
concentrations of hydrogen sulfide in the ambient air. It should be noted that both methods must
be operated in a continuous fashion so as to capture as valid data at least 75 percent of all
possible 30 minute periods in one year. The 30 minute periods will start at the beginning ofthe
hour and the half-hour and averaged as 30 minute blocks.

Option 1: The use of an ambient air quality monitor for sulfur dioxide, approved by the U.S.
Environmental Protection Agency, as set forth in the Code ofFederal Regulations, Volume 40,
part 53, operating with a designated full scale range of 500 parts per billion or less, together with
a thermal oxidizer to convert reduced sulfur gases to sulfur dioxide. Before making the
measurement, the person seeking to make the measurements must develop and receive MPCA
approval of a Quality Assurance Plan that provides operational procedures for each of the
activities described in Code of Federal Regulations, title 40, part 58, appendix A.2.2. The
following operational checks must be performed on a periodic basis as part of the Quality
Assurance Plan:

(1) The thermal oxidizer must be demonstrated by the user to operate at an efficiency
of98 percent or better in the conversion of hydrogen sulfide to sulfur dioxide in an ambient air
matrix at the operational flow rate of the monitor. This conversion efficiency must be
demonstrated at a hydrogen sulfide input of at least 80 percent of full scale.

(2) A scrubber for the removal of ambient sulfur dioxide must be incorporated ahead
of the thermal oxidizer. This scrubber must be shown to remove at least 98 percent of sulfur
dioxide input up to 80 percent of full scale without affecting the concentration of hydrogen
sulfide in the incoming sample stream.

A list of EPA-approved sulfur dioxide monitors, "The EPA list of Designated Reference and
Equivalent Methods," is available from the EPA or the MPCA upon request. Commercial

TDD (for hearing ~d speech impaired only): (612)282-5332
Printed on recycledpaper containing atleastlO%j1bersfrom paper recycled by consumers



Michael J. Sandusky
December 22, 1997
Page: 2

vendors for thermal oxidizers with sulfur dioxide scrubbers are also available, but the user is
responsible for the demonstration of the performance of the equipment, as described above.

Option 2: The use ofMDA Scientific "Chemcassette®" Model 7100 or Model SPM for
hydrogen sulfide. MDA Scientific is part of Zellweger Analytics, Inc. Both models utilize the
same sensitized paper tape principle of operation. Model SPM has a range of detection from 3 to
90 parts per billion as 15 minute averages and may be unsuitable for recovery of 75 percent of all
possible 30 minute periods in one year where high levels of hydrogen sulfide may be present.
Model 7100 has a detection range from 3 to 5000 parts per billion.

These monitors must utilize the manufacturer's "low level" hydrogen sulfide paper tape cartridge
with the instrument programmed for a minimum detection limit of at least 3 parts per billion for
an averaging period of 15 minutes. Before making the measurement, the person seeking to make
the measurements must develop and receive MPCA approval of a Qual;ty Assurance Plan that
provides operational procedures for each of the activities described in Code of Federal
Regulations, title 40, part 58, appendix A.2.2. As recommended by the manufacturer, the
Quality Assurance Plan should take into consideration the possible need for a sample stream
humidification for this method if the ambient air is very dry, such as it is in winter.

Any continuous monitor using the sensitized paper tape method which the Commissioner finds is
sufficiently similar in performance to the MDA Scientific "Chemcassette®" models described
above may also be used.

RATIONALE FOR DECISION

In adopting these two methods for measuring concentrations of hydrogen sulfide in the ambient
air, I hereby adopt the statements of fact and rationale set forth in the attached memorandum
from Michael Sandusky dated December 19, 1997, entitled "Request for Approval of
Measurement Method for Hydrogen Sulfide.

PAL:jmd
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Official Notices

Pollution Control Agency
Air Quality Division

Public Notice Regarding Measurement Methodologies for Determining Compliance with the
Ambient Air Quality Standards for Hydrogen Sulfide

NOTICE IS HEREBY GIVEN that the Commissioner of the Minnesota Pollution Control Agency (MPCA) has approved the
following two methods pursuant to Minnesota Rules 7009.0060 for measuring concentrations of hydrogen sulfide in the ambient
.air. It should be noted that both methods must be operated in a continuous fashion so as to capture as valid data at least 75 percent
of all possible 30 minute periods in one year. The 30 minute periods will start at the beginning of the hour. and the half-hour and
averaged as 30 minute blocks.

Option 1: The use of an ambient air quality monitor for sulfur dioxide, approved by the United States Environmental Protection
Agency (EPA), as set forth in the Code ofFederal Regulations, Volume 40, part 53, operating with a designated full scale range of
500 parts per billion or less, together with a thermal oxidizer to convert reduced sulfur gases to sulfur dioxide. Before making the
measurement, the person seeking to make the measurements must develop and receive MPCA approval of a Quality Assurance Plan
that provides operational procedures for each of the activities described in Code ofFederal Regulations, title 40, part 58, appendix
A,2.2. The following operational checks mus.t be performed on a periodic basis as part of the Quality Assurance Plan:

(1) The thermal oxidizer must be demonstrated by the user to operate at an efficiency of 98 percent or better in the conver­
sion of hydrogen sulfide to sulfur dioxide in an ambient air matrix at the operational flow rate of the monitor. This con­
version efficiency must be demonstrated at a hydrogen sulfide input of at least 80 percent of full scale.

(2) A scrubber for the removal of ambient sulfur dioxide must be incorporated ahead of the thermal oxidizer. This scrubber
must be shown to remove at least 98 percent of sulfur dioxide input up to 80 percent of fuil scale without affecting the
concentration of hydrog'en sulfide in the incoming sample stream.

A last of EPA-approved sulfur dioxide monitors, ''The EPA list of Designated Reference and Equivalent Methods," is available
from the EPA Of the MPCA upon request. Commercial vendors for thermal oxidizers with sulfur dioxide scrubbers are also avail­
able, but the user is responsible for the demonstration of the performance of the equipment, as described above.

Option 2: The use ofMDA Scientific "Chemca<,sette~"Model 7100 or Model SPM for hydrogen sulfide. MDA Scientific is part
of Zellweger Analytics, Inc. Both models utilize the same sensitized paper tape principle of operation. Model SPM has a range of
detection from 3 to 90 parts per billion as 15 minute averages and may be unsuitable for recovery of 75 percent of all possible 30
minute periods in one year where high levels of hydrogen sulfide may be present. Model 7100 has a detection range from 3 to 5000
parts per billion.

These monitors must utilize the manufacturer's "low level" hydrogen sulfide paper tape cartridge with the instrument pro­
grammed for a minimum detection limit of at least 3 parts per billion for an averaging period of 15 minutes. Before making the
measurement, the person seeking to make the measurements must develop and receive MPCA approval of a Quality Assurance Plan
that provides operational procedures for each of the activities described in Code of Federal Regulations, title 40, part 58, appendix
A.2.2. As recommended by the manufacturer, the Quality Assurance Plan should take into consideration the possible need for a
sample stream humidification for this method if the ambient air is very dry, such as it is in winter.

Any continuous monitor using the sensitized paper tape method which the Commissioner finds is sufficiently similar in perfor­
mance to the MDA Scientific "Chemcassette~"models described above may also be used.

For questions regarding the approved methods and to obtain a copy of the Technical Support Document which explains the devel-
opment of the recommendations please contact:

Dean Fundine
Air Quality Division
Minnesota Pollution Control Agency
520 Lafayette Road North
St Paul, Minnesota 55155-4194
(612) 296-7338

i.,

(CITE 22 S.R. 1167)

Peder A. Larson
Commissioner

State Register, Monday 5 January 1998 PAGE 1167
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I. AUTHORIZATION

This project has been authorized by the State of Minnesota legislature
specifically to address gaseous hydrogen sulfide emissions from feedlots.
Minnesota Statute § 116.0713 states in part that the Minnesota Pollution Control
Agency (MPCA) ~hall:

"Monitor and identify potential livestock facility violations of the state ambient air
quality standards for hydrogen sulfide, using a protocol for responding to citizen
complaints regarding odor and it's hydrogen sulfide component, including the
appropriate use of portable monitoring equipment that enables monitoring staff to
follow plumes;"

The purpose of the authorization is to address feedlot odors using a quantifiable
and identifiable gas emission known to be a compound present in odorous gases
at confined animal feeding operations (CAFO's). The purpose of this strategy is
to screen feedlot facilities for compliance with the state hydrogen sulfide ambient
air quality standard (Minn. R. 7009.0060). A secondary goal of the program is to
determine the overall characteristics of the feedlot odor problem.

The regulation of hydrogen sulfide emissions from CAFO's is a joint operation
between the MPCA's Water Quality Nonpoint Source Division - Feedlot Unit
(Feedlots) and the Air Quality Compliance and Enforcement - Special Pollutants
Unit (Special Pollutants).

II. PURPOSE OF THIS DOCUMENT

The purpose of this document is to establish a field operating procedure for
MPCA staff during the upcoming 1998 hydrogen sulfide air emission sampling
season. The primary purpose of the hydrogen sulfide initiative is to determine
whether a feedlot is in compliance with the state ambient air quality standard for
hydrogen sulfide. This information is termed "Compliance Data". The
determination of compliance shall be made at the property boundary of the
facility and beyond. A secondary purpose of the program is to gather field data
that will be used to research the effectiveness of various technologies. This
information is termed "Research Data" and will be collected on the property of
the feedlot facility.

Feedlot Hydrogen Sulfide Monitoring Protocol 1 Minnesota Pollution Control Agency
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III. DURATION

The MPCA will respond to odor complaints throughout the year. However, the
agency will begin an intensive effort of compliance monitoring around the state in
approximately March of 1998. Compliance monitoring will continue throughout
the year until weather prohibits extensive travel. The agency will continue to
respond to complaints after the season of intensive compliance and research
data collection.

IV. GEOGRAPHICAREA

The primary animal agricultural base of the state is located in the southern,
central and western portions of the state. Most of the odor complaints recorded
in the odor complaint log indicate that these regions of the state have facilities
where odor from animal agriculture is allegedly a problem. As a result, much of
the hydrogen sulfide compliance monitoring activities conducted during this
phase shall be devoted to these areas of the state.

V. METHODOLOGY

A. Jerome Meter Protocol

This preliminary screening for the determination of compliance with the state
standard will use the Arizona Instruments Jerome 631-X H2S monitor (Jerome
Meter) to gather data in the field. The following protocol for the use of the
Jerome Meter has been developed by Dean Fundine, Analytical Services Group
- MPCA:

This protocol is to describe the use of the Arizona Instruments Jerome
631-X H2S monitor to gather data in the vicinity of suspected H2S sources;
it is not to replace or duplicate the Arizona Instrument "operational
manual" for the monitor. It is required that all operation of the monitor be
conducted in accordance with the manufacturer's recommendations in the
"operation manual".

The Jerome meter is not a continuous running time averaging monitor
but is a unit that produces a measurement consisting of a nominal 30
second integrated average each time the sample button is pushed. The
type of data of most interest to the MPCA is time averaged data over such
intervals as one hour, one-half hour, one day, or some other specified
interval. All averaged data must be collected at a fixed location for the
averaging period. The minimum averaging time for any type of

Feedlot Hydrogen Sulfide Monitoring Protocol 2 Minnesota Pollution Control Agency
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meaningful interpretation of data is for a 15 minute period. This means
that the Jerome meter must be used in a manner that involves pressing
the sample button a number of times during a specified period and
recording the parts per million (ppm) response numbers from the digital
display in an appropriate data logbook. The manufacturer has produced
some options that have potential for automating the data gathering
process. The Agency has these options available but feels they will not
be suitable for the primary mode in which the monitor will be used. For
special projects where AC power and a protected sample location are
available the automated accessories may be useful.

The following points must be observed for meaningful data to be
gathered with the Jerome meter:

1. The monitor used must have a valid calibration verification form on
file from the MPCA. This verification will be performed by the Agency
using its own protocol and standard gases. The Agency will not defend
data relying only on the Arizona Instruments "certificate of instrument
calibration".

2. All monitored values must be properly recorded in an MPCA
datasheet (See Appendix A). The Jerome is very handy and simple to
use; this invites haphazard and casual use of the instrument. For useable
data to be gathered all results must be recorded in the proper manner as
they are displayed on the monitor.

3. Data should be recorded on the data sheets which are used only for
this purpose. The datasheets should be kept in the personal possession
of the field scientist and not shared or loaned out. Data should be
recorded using ink such as a ball point pen. A felt tip pen or pencil should
not be used. Mistakes should be corrected with one horizontal line
through the error.

4. All data entry should include the following information:

a. The 10 of the monitor used on that day.

b. The date and time of each sample taken.

c. The PPB value from the display. If the value is zero, the zero should
be recorded as valid data.

d. The location of the sample. This may include descriptive terms but
should also use a map or sketch of the site with code letters for the
location (location A, B, C, etc.). The map should have the cardinal

Feedlot Hydrogen Sulfide Monitoring Protocol 3 Minnesota Pollution Control Agency



[)RAI="r -MinnesotaPolIution Control Agency 1/16/98

directions noted and should have some indication of distance scale even if
approximate.

e. Meteorological data. A compass is needed for establishing sample
location and can also be used to observe the wind direction. Descriptive
terms for the wind may be used such as "light and variable", "calm",
"strong and gusty", etc. The wind direction should be noted on the site
map. No sampling can be done in the rain or heavy fog as the detector in
the Jerome can be damaged by excess water. A thermometer should be
available and the temperature recorded although this is not as important
as the wind condition. Sky cover should be noted such as "clear with light
cumulus" or " solid stratus overcast" etc. There may be occasions when
actual meteorological gear will be used at the site.
f. The presence of odor. Some descriptive terms to describe the quality
of the odor such as "strong and pungent" or "swampy and musty" should
be recorded.

g. Physical activities occurring at the site. A record should be made of
any activity observed during sampling such as unusual road traffic or
construction activities

h. The "zero" response of the monitor. The zero cartridge accessory
for the Jerome should be used at the start of sampling and at the end of
the period and the zero response from the monitor recorded as "zero
response"; this response should be 3PPB or less.

i. The name of the person who gathered the data. The field scientist
should sign their name at the bottom of the datasheet and any logbook
used to record additional notes.

5. The field scientist will have to use their best judgment in order to
choose the best sampling locations for determining the time averaged
values. The general idea would be to monitor the highest ambient level
occurring at the facility on that sampling day. Ambient air means air that
has crossed the property boundary of the facility and to which a member
of the public could have access. A preliminary survey of number of the
locations may have to be conducted in order to discover the plume
characteristics for that sampling day. Most people can smell H2S at a
level as low as 8ppb so the presence of odor may be helpful in choosing
the best sample location. The sense of smell may not always be reliable
because prolonged exposure to high levels of H2S can deaden the
olfactory nerves. There also may be logistical limitations for the selection
of a sampling location or occasions when the sampling would be done at
a pre-chosen location such as at a complainant residence. Topography
may also play a role in site selection with the possibility of cooler and

Feedlot Hydrogen Sulfide Monitoring Protocol 4 Minnesota Pollution Control Agency



Figure #1

Diagram of sampling points for feedlot hydrogen sulfide monitoring.
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heavier air, carrying the H2S, collecting in low spots in the terrain. The
location of all facility will be recorded with the use of a global positioning
system (GPS).

6. It may be difficult to determine the best time to conduct the sampling.
The concentration of any pollutant in the air will vary considerably
depending on the specific weather conditions at the time of measurement.
Any data collected will reflect the H2S levels only during the time the field
scientist is at the location. Many problems seem to occur at nighttime
hours or at relatively infrequent intervals. It is likely that a number of visits
to a location, possibly involving non-standard work hours, will be required
to fully assess the site condition using the Jerome meter. In order to
address these time related problems, the Agency has procured another
type of H2S monitor, the MDA "chemcassette" monitor. This unit can run
at a site in unattended operation for at least 24 hours.

7. As has been noted earlier it is necessary to obtain a number of
readings from the Jerome in order to calculate a time averaged value.
The preferred time averages are one-half hour and one hour periods;
shorter times may be recorded if logistics dictate or if a large number of
locations need to be examined but these shorter time periods will not be
as useful as the one-half or one hour data. Note that it is best to gather
data as duplicate measurements: in other words the sample button is
pressed twice to produce two readings in series. A 15 minute averaging
period should contain at least 5 evenly spaced duplex measurements.
The actual number of measurements desired is statistically a function of
the variability of the data on that day. Data that is seen to be highly
variable should cause the field scientist to sample at greater frequency.
For a one hour average, the sample button could be pressed twice in
series every 5 minutes for a total of 12 duplex readings in the hour. There
may be occasions when the data will be collected as "traverse" data; in
this procedure a series of duplex readings may be collected at fixed
intervals across a source plume or going to or from the source in distance.
This is a survey approach and any averages calculated from this data
would not be from a fixed location. This approach may be useful in
determining the high point of concentration or looking at plume dispersion
characteristics.

8. Upon completion of sampling it will be necessary to produce a data
report in a format suitable for electronic storage and retrieval. The field
data described in section 4 items a through i will be made available as a
spreadsheet or other convenient file with all averages calculated and any
descriptive fields of data or comment added.
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B. Screening and Data Collection

The initial determination of compliance with the state hydrogen sulfide ambient
air quality standard is determined through a screening process (See Figure #2).
The screening process involves air sampling of hydrogen sulfide emissions from
feedlot facilities. The following is a discussion of the types of data collection
conducted, biosecurity, complaint response and the sites selected for the 1998
hydrogen sulfide monitoring season.

1. Types of data collection

The purpose of the feedlot hydrogen sulfide initiative is to identify feedlot
facilities that are not in compliance with the state hydrogen sulfide air quality
standard and return these facilities to compliance. Once the determination of
potential noncompliance is made, the MPCA will work with the facility to bring it
back into compliance with the state standard. Tr9 determination of potential
noncompliance is made through an initial screening process that employs air
sampling of hydrogen sulfide emissions from the feedlot facility. This is known
as Compliance Screening. Occasionally, the need for further hydrogen sulfide
emission data will be necessary when investigating the effectiveness of various
technologies. This data is collected on the site of the feedlot and is termed
Research Sampling. The following is a distinction between the two types of
monitoring.

a. Compliance Screening
Compliance screening is conducted for the purpose of determining compliance
with the state air quality standard for hydrogen sulfide. This type of screening
occurs at the property boundary and beyond. Property boundaries will be
determined through the use of county plat maps. The data collected during
these sessions is used for the purpose of compliance determination and can also
be used for research purposes. (See Figure #3)

b. Research Sampling
Research sampling is conducted on the property of the facility. This type of
sampling is conducted when a technology is introduced that could affect the
emission levels, or in characterizing the emissions from an existing technology.
This type of sampling is conducted with the permission of the landowner and is
not being conducted for the determination of compliance with the state air quality
hydrogen sulfide standard. (See Figure #3) While conducting research
monitoring on site, MPCA staff will abide by any biosecurity protocol in place at
the facility (Minn. Stat. §17.139) and conduct themselves in a manner which
does not interfere with the normal operations at the facility.

Feedlot Hydrogen Sulfide Monitoring Protocol 6 Minnesota Pollution Control Agency
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Animal Feedlot Hydrogen Sulfide (H2S) Compliance Approach Flowchart

Complaint
Random

Inspection

12/97 Guidance

Contact the Company.
Deploy CAM or enter into a

Compliance Agreement which
shall include: monitoring

schedule, BMP analysis, short
and long term BMP
implementation, and

community action plan?

Establish
Compliance

Agreement and
conduct necessary

follow-up

PCS or LUG
dispatched
with survey
instrument

Do readings
indicate potential

exceedence of State
Standard beyond the

property
boundary?

Yes

Exceed State
standard at

property
boundary?

Figure E-1

Figure #2
Environmental Response Plan

Does the
~ facility have

No----.. a feedlot
permit?

I
Yes...

Is there an
odor

problem?

I
Yes...

Refer to Feedlots to
determine if the

permit contains an
odor contingency

plan and for further
follow-up

Enter into enforcement:
-Issue Notice of Violation
-Stipulation Agreement: penalties,
monitoring schedule, assess

Yes BMPs and require as corrective
action short and long term BMP
implementation, and community
action plans
-may revoke or suspend permit

NOTE
The MPCA, its Air Quality Division, and the Attorney General's Office Reserve the right to act at variance with the ERP, including
penalty determination processes, to change the ERP at any time, or not to commence litigation without prior initiation of settlement
discussions, based upon applicable law and relevant facts of a specific case. This ERP is not intended, and cannot be relied upon to
create any rights, substantive or procedural, that can be enforced in litigation or any administrative proceeding with the State of
Minnesota. Nothing in this ERP shall be construed to restrict any action that may be taken by the MPCA or Attorney General on behalf
of the State of Minnesota, in any litigation that is commenced for violations of environmental laws.
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Figure #3

Spatial distinction between research and compliance monitoring.

1
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Feedlot Property
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Feedlot

r
• ~Compliance screening

sampling point.

Research data is collected on the feedlot property. Compliance data
is collected at the property boundary and beyond. Compliance data
can be used for research purposes. Research data cannot be used for
the determination of compliance.
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i. Biosecurity

Organisms such as bacteria, viruses, fungus, and parasites can seriously
damage or destroy the health of livestock and poultry. These organisms can be
unknowingly transmitted to a feedlot facility by means of clothing, equipment,
vehicles and exposed skin. The MPCA may request access to the facility
property for the purpose of conducting research sampling. The request for
access and the biosecurity procedures shall be determined prior to entry on the
property by MPCA staff. If a facility does not have a biosecurity program, the
MPCA field staff shall conduct the following procedure:

1. Prior to entry into a farm animal facility or farmstead, MPCA Staff shall
prepare a solution of an approved sanitizer mixed with water according
to label instructions in a clean 5 gallon plastic bucket. Mix 2 to 4
gallons of the solution. Approved sanitizers include Lysol, Laro,
Environ, Cresl-400, Tek-Trol, Discan, Synphenol-3, and Nolvasan.

2. Clean coveralls and rubber boots must be worn. The boots must have
been scrubbed with the sanitizing solution, scrubbing off all manure and
dirt before and after entering a farm facility.

C. Selected Sites for the 1998 Hydrogen Sulfide Monitoring Season

The sites selected for compliance monitoring during the 1998 season have
received complaints and are entered into the odor complaint log (See Appendix
B).. Sites with a (*) appearing next to the entry on the list indicates that an odor
complaint has been received by the MPCA about this feedlot. These sites shall
receive compliance level air monitoring. Sites on this list that are not part of the
odor complaint log were chosen as control sites because of their size and
manure storage technology and will also receive compliance level air monitoring.
Please be aware that the manure storage type for each facility is identified from
either the actual permit or the MPCA computer database.

1. Complaints

Feedlot odor complaints are received by the MPCA throughout the year. The
complaints are logged and the MPCA responds to the complaints through
compliance monitoring where appropriate. Any feedlot facilities that receive odor
complaints throughout the 1998 monitoring season will be added to the
monitoring list and receive compliance level monitoring.

2. Swine

:::::::::::::::::::::::::::::::::::::::::::I:£ffilTIimUIl:::~:I:::::::I::IIi::::::::::::: ::jj:::mi»'Jit~M'f.gmg~lJ1~fi~:::::r~:::::gijllll::t:t~~rg!:::1~Ujt§lr:::::::
*Roger Kingstrom Concrete PitlEarthen Renville MPCA-I 1157(A)R

Holding Basin
*VaiAdCo - Lippert Site Earthen Holding Basins Renville NPDES
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*YalAdCo • Tisdale Site NPDES

*Jerome Forst Earthen Holding Basin & Nicollet MPCA·C 7013
Manure Pack

*Watonwan Co. Fdr Pig Co·op Earthen Holding Basin Watonwan MPCA·I 2213(A)
*Watonwan Co. Fdr Pig Co·op Concrete Pit MPCA·C 5452

*Menay Bros. Hog Farm Concrete Pit Mower MPCA·C 5405

*Neil Johnson Earthen Basin Renville various sites and
permits

*Swine Complex, Inc. Concrete Pit Lincoln MPCA·C 6719

*Pristine Pork Concrete Pit Roseau MPCA·C 5955
Concrete Pit MPCA·C 5956

*Churchill Co·op Earthen Holding basin Yellow MPCA·I l38l(A)
Concrete Pit Medicine NPDES

*Shady Farms not known Renville no permit available

*Exetare Earthen Holding basin Yellow MPCA·I 138l(A)
Exetare Partnership Concrete Pit Medicine MPCA·C 6466

*Holden Farms Aerated lagoon and Concrete Rice MPCA·C 3229
Pit MPCA·C 3599

MPCA·C 3590R2
MPCA·I 19l4(A)

*Gerhardt Farm Hog Works Martin

*Jim Kuhl Concrete Pit and Daily Haul Carver Carver County
Permit

*Buffalo Run Concrete Pit Waseca MPCA·C 6904

*Dennis Engels Concrete Pit and Earthen Lyon MPCA·C 1085R3
*Wallace Engels Basin MPCA·I 2l07(A)R

*FAST Development Earthen Holding Basin Waseca MPCA·C 6219
*Robert Schemel Aerated Lagoon Renville MPCA-I l298(A)R
*Robert Schmeising Concrete Pit and Daily Haul Blue Earth MPCA-C 1195R2

and county permits
*Dennis Magnuson Daily Haul Freeborn MPCA·C 3916

Concrete Pit . MPCA-I2364(A)R
Earthen Basin MPCA·I 1968(A)

MPCA-I l524(A)
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3. Dairy

:::::t:!:t::!::t::!t!:!::::t!:!:::::!:!:::::::!!~ittlliIUIl:::!:::!:::;::::::::t:t::!:!:!:!:!:!t:::t:t:t:t::::::!::t!l!#.#.iit:I:f.lmlit:wf:iUft:::tt:::t::QpimJM:::t:[t:tIB,jgtffiiwt§lt;:;:!::
*Metro Dairy Earthen Holding Basin Wright MPCA-I 1780(A)

MPCA-I 1960(A)R
*Robert Dahlheiner No infonnation available Stearns No pennit on file

Earthen Holding Basin Otter Tail MPCA-I 1437(A)
Little Pine Dairy

Earthen Holding Basin Le Seuer NPDES
MNDAKDairy

Earthen Holding Basin Carver Carver County
*Halquist Dairy Pennit

4. Beef

:ttt:::i:!t:t:t!!:t:t:t:t!i:!ItIt::tt;t:~itil\i.F!MD.i:t:t:I:ttI::::I:tttitititit:[it:[i[[tiitiitill,in:urj,:[:itiriij,iti.piItt: tititttl9MPI:Iti :ItiJ.{ilhifiiiltim!lr::;I
*Jerry Endeson Manure Pack Otter Tail MPCA-I 2247(B)
Earl Schwartz Earthen Holding Basin Polk MPCA-C 1601
Joeseph Neusch Martin pennit pending
Don DeLanghe Earthen Holding Basin Lyon NPDES

5. Poultry

;::::::::tt:tt:::tt:::ii:tttt:::II;;;:::iiiitBi.iU!lt::ttttt::t::i::::::::ii::;;;i:litit::t:::tJ::::tlll~nllit:itirigi::.pii:;iLi::::tI9M.il::i:::L:::::limfdt=;iltilBir:::::;:
*Golden Oval Deep Pack and Stockpiling Renville MPCA-C 5438

Manure Pack Sherburne MPCA-C 3974
Jack Frost, Inc

Various Systems Dodge Various Sites under
Jerome Foods different pennits

Concrete Pit Clay MPCA-C 4168
Jona Baer

D. Complaint Response

As indicated by the feedlot odor complaint log, feedlot odor complaints are received
throughout the year (See Appendix B). The MPCA has adopted the following procedure
when addressing feedlot odor complaints. A feedlot odor complaint is received either in
person by MPCA staff or through a recorded message on the MPCA's feedlot odor
complaint line. Once the complaint is received, it is recorded on the feedlot odor
complaint log.

The names of individuals who register complaints with state agencies or political
subdivisions concerning violations of state laws or local ordinances concerning the use
of property are classified as confidential per Minn. Stat. § 13.06 subd. 2a. The
complainant has complete anonymity when bringing a complaint about a facility.

Feedlot Hydrogen Sulfide Monitoring Protocol 9 Minnesota Pollution Control Agency



IJRAFrr -I\1innesota Pollution Control Agency 1/16/98

The MPCA staff will try to gather as much information about the odor condition as
possible from the complainant. The MPCA will respond to the complaint by screening
the facility for compliance with the state ambient air quality standard for hydrogen sulfide
where appropriate. Agency staff will also meet with the facility to inform them of the
situation and also meet with the complainant if possible.

1. Regional Staff Notification

In certain situations, regional MPCA feedlot staff may respond to feedlot odor
complaints. The regional MPCA staff will monitor for compliance with the state's
ambient air quality standard for hydrogen sulfide and also meet with complainants and
feedlot facility staff where appropriate

VI. DATA COLLECTION AND MANAGEMENT

Data collected in the field shall be recorded on datasheets (See Appendix A). This data
shall be entered into a digital database at the MPCA. The compliance monitoring data
will be analyzed to determine whether a facility has met the state ambient air quality
standard. Data collected for the purpose of research shall be referred to the appropriate
staff.

It is important to note that almost all data collected in the field is available to the public
upon request. State statutes specify that all government data is' pUblic, unless a
particular law (or temporary classification by the Commissioner of Administration) makes
it otherwise.
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H2S Field Log 10/20/97

Page_of_

Date:

Odor (circle)

Monitoring date IJerome Monitor # GPS #
(mo/day/yr):
Start time: GPS

Latitude: Longitude:
end time:

Location 1 0.0 2.0 4.0 6.0 8.0 comments

0:00

10:00

20:00

30:00 30 Minute Avg.=

Location 2 0.0 2.0 4.0 6.0 8.0

0:00

1C·~0

20:00

30:00 30 Minute Avg.=

Location 3 0.0 2.0 4.0 6.0 8.0

0:00

10:00

20:00

30:00 30 Minute Avg.=

Location 4 0.0 2.0 4.0 6.0 8.0

0:00

10:00

20:00

30:00 30 Minute Avg.=

Location 5 0.0 2.0 4.0 6.0 8.0

0:00

10:00

20:00

30:00 30 Minute Avg.-

Location 6 0.0 2.0 4.0 6.0 8.0

0:00

10:00

20:00

30:00 30 Minute Avg.-

_C_a_tt_le__1 Dairy

Company Name:

Facility Name:

Street Address:

City: Zip:

Pennit #

Site contact:

phone number:

Physical activities on site (unusual road traffic,
construction etc.)

Storage (circle)

Operation (circle):

I
Pit ILagoon ISlurry storage

. Other:

I Swine I Poultry

I
Temperature: I_H_um_l_'d_ity~: _
Barometric Presure:

I
strong Ipungent I_s_w_am----'-p:....y_---'-I_m_u_sty=---__
Other:

Cl Additional notes in log book
(check if yes)



Source/Sampling Sketch

•
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Sheet1

Facility eo NOx PM10 802 PM voe
Glencoe P&L lim PTE 41.5 247 13.1 19.7 14.2 14.7

actuals 5.5 28.1 1.4 1.4 1.6 0.9

NBPC#12 lim PTE 98.7 233 19 9.3 19 13.2
actuals same ---------------------------------------------------------------------------------

Globe Tool lim PTE 53.5
actuals 31.1

Page 1



HAPs
3.4
0.1

3.3
------------------>

50
29.4

Sheet1

Page 2
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Were the

Type of Where were odors?
Date Call

~
animals at you when continuous,

Complaint Received Time call Staff receiving .cg Name of suspected suspected odor Time of day odor intermittent, or
No. (m/d/y) received call t3 facility? Address County Township Section QIQuarter section faciltty? noticed? noticed? (am/pm) fleeting

1 5/15/96 2:15pm H. Siddens Exetare Yellow Medicine Tyro 34&35 hogs in yard
Waldo Petersen- Sale
bam located in ctty hogs & in house

2 8/1/96 3:00 H. Siddens Iimtts. Yellow Medicine cattle and yard continuous
Evenings and

when the
Dennis Engels and weather is

3 8/1/96 H. Siddens Wallace Engels Lyon Westerheim 35 hogs changing
Farm 1 mile North of

4 9/4/96 4:00 H. Siddens Vesta Redwood hogs

5 9/4/96 6:13pm D08 ? 1 mile north of Vesta Redwood hogs 4:00pm

Paul; forwarded Sep 16, 1996;

from Dave first thing in the

6 9/25/96 9:27 Nelson VALADCO (Lipert stte) Renville Norfolk 27 hogs inside house moming, 6-7:00 intermittent

Calendar of three
inside house monthsof odors,

approx Roger Kingstrom (sp?) 10-12 hog and outside was unbearable

7 10/18/96 1:00 pm R. Leaf did not track down file Renville bams front door today.
In yard NW Odors started at

8 10/29/96 1:00 D. Nelson ValAdCo (lippert stte) Renville Norfolk offaciltty 6:00 hasn't left
Hogs-

Roger Kingstrom Lagoon

9 1216/96 10:25 K. Brynildson MPCA-11157(A)R Renville Winfield 36 SEINW system

Hogs, odors are bad in
lagoon house even wtth

10 12120/96 3:05 D. Nelson ValAdCo Lippert stte Renville Norfolk 27 SE system in house charcoal fitters since 6:00 AM

11 1/2197 D. Nelson ValAdCo Tisdale stte Renville Norfolk 29 Hogs in house

12 1/2197 D. Nelson ValAdCo Lippert site Renville Norfolk 27 hogs in house

evening of
Paul: referred 1/20/97; worst at

13 1/21/97 from Pat Mader ValAdCo - "both sites" Renville Norfolk 27&29 hogs in house 11 am on 1/21/97 N/A

14 3/5197 2:00 David Nelson ValAdCo Renville Norfolk 27&29 hogs house
15 3/26/97 9:30 PeteS. Paul Maney Mower Windom 15 hogs outside all day continuous

P:IFededlotIOdors\Odortog.xls
1/23/98 Page 1



MPr.A n r1nrlnn

Air Barometric
temperature pressure? Monnoring Have you

Complaint Intensny of the Prevailing wind during Relative (rising or Any unusual activity? results if reported this
No. How long did odors continue? odors? direction? Wind speed? occurrence? HumidITy? falling) (e.g. land appl) taken? problem before? Comments
1

horrible odors, fly problems, and dead
2 all day animals

3 fromSE

4 from South cleaning pits
apparently hog farm is cleaning hog
pn, wind from the south is making the

5 9/4/96 unlivable so. smell unliveable.
10iacKea OUt at ~:uu, lIrst time mls

Mon & Tue - bad, Mon & Tue- E season, for approx a minute, could not
contiued all day Monday and onto Wed & Thur the wind, Wed & Thur- 65,31.5 baro, see, after -1 0 min back to 'normal',
Tuesday; got worst on Wed, Thurs the worst, Fri - bad SE wind, Fri - S hum 49%, headaches, shakey, nauseated,
same, Friday off and on in am, pm wind (not home over the wind in am, N wind 5-10 mph wind speed 5 sinuses blocked, diaerreha, all kids at

6 changed then cattle odors weekend) in pm (estimate) 10mph 49% 31.5 (N/A) none noted no yes daycare affected

(60 ppb
Refer to calendar (available upon outside fr Husband too upset to call, but very bad

7 request) door) No for him too.

8 Allday Very bad FromSE est10-15 45 yes Kids removed from house.
December 3 and Dec. 6 - Thought odors
would decrease with winter months, but

9 they have not. 20 -30 F yes

Daughter Kimberly does not feel good,
says tummy hurts and is sleeping.
Very unlike her. No one else there due
to snow condnions. Back of legs hurt,

Very bad, a major hard to breathe, nose bums and face
problem when 44 % in the and hands are nchy. Headaches.

10 Allday shoveling snow. 10-15mph 4-7F house yes Sinus blocked. Sewer smell.
Feels better when terrible headache, daughter has been
leaves the home sick, encouraged to call Rna Messing

11 26-Dec for a while yes ofMDH
Feel better when

12 12/27 - 12/31 wind shifts yes " "

40F
outside;68 F

13 1120 - 1/21 Very bad at 11 am no wind (1/21/97) no wind (1/21/970 inside 22% inside 29.3 inside none given N/A yes kids/adults headache-stomach upset
IAlSO passea on comp aln s aooUl
Watonwan Feeder Pig, and the
"Johnson facilny in Renville County"
She wants to ensure that her family
has protectioin from nasal legions and
mentioned evidence of health concems

14 yes at 2 ppb.
15 days very bad no n stinks

P:lFededlollOdorslodorlog.xls
1/23198 Page 2



Complaint Resutts of
No. Staff lead Action Taken: investigation: Source contacted on:
1

2

3

4

5

6

7

8

9

10

11

12

13 -

She specifically requested letters to
faciltties that had cttizen monttoring to
let them know that they have a
problem. Also wanted liquid level

14 measurements in lagoons
15

P:\Fededlot\Odors\Odortog.x1s
1/23/98 Page 3
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Were the
Type of Where were odors?

Date Call g animals at you when continuous,
Complaint Received Time call Staff receiving g Name of suspected suspected odor Time of day odor intermittent, or

No. (rn/d/y) received call Ic3 facility? Address County Township Section Q/Quarter section facility? noticed? noticed? (am/pm) fleeting

16 413/97 2:30 Jim Sullivan Paul Meaney Mower Windham 15 hogs outdoors all day continuous

in house
17 517197 2:30 David Nelson Jerome Forrest Nicollet N. Mankato? hogs and yard anytime intermittent

.
driving by in

Ron Leaf- either 21 car, south of
18 6/5/97 forwarded to Paul Holden Farms Not Falling Brook,Twin Oaks? Rice Northfield or17 . hog the site 12:00pm N/A
19 6/10/97 am Ron Leaf ValAdCo Sect 27 &lor 29 Renville Norfolk 27/29 hogs at house

hogs, beet
20 6/11/97 10:30 David Johnson Beet Plant; ValAdCo Crooks twp Renville Crooks processing in house evening hours continuous

21 6/11/97 Paul- from Holly ValAdCo Renville Crooks 30 Sw 1/4 hogs home

22 6/11/97 Paul - from Holly Christianson Farms Lincoln Marble 22 continuous
early am or late

23 6/14/97 9:18pm ValAdCo Renville Norfolk 27 hogs home pm

24 6/15/97 late night ron leaf Churchill Section 22 Renville Brookfield 22 hogs house west wind

25 6/15/9 8:34pm ValAdCo Renville Norfolk 27 hogs hOme noon

wind direction
26 6/16/97 am Jim Sullivan Neal Johnson Section 15,23,22 Renville Hector 15,22,23 hogs houselfield all the time dependant
27 6/20/97 am Ron Leaf Holden, Pine Grove 21 Rice Northfield 21 hogs home s-swwind

Scherping - Metro
28 6/21/97 pm Randy Ellingboe Farms Wright Woodland dairy cows
29 6/24/97 am Ron Leaf ? near Hector Renville
30 6/24/97 am -7/1 Randy Ellingboe Churchill Co-op Renville Brookfield 22 hogs house pm
31 6/25197 am -7/1 Randy Ellingboe Churchill Co-op Renville Brookfield 22 hogs house pm

wind direction

32 6/25/97 am Jim Sullivan ? Waldorf Waseca ? ? ? hogs house/car all the time dependant
33 6/26197 am -711 Randy Ellingboe Churchill Co-op Renville Brookfield 22 hogs house all day

wind direction
34 6130/97 am David Johnson ValAdCo Renville Norfolk 27 hogs house/out all the time dependent
35 6130197 am Ron Leaf Flora Twp. site Renville Flora 6 hogs home all day

Paul:forwarded
from Beth 900-1000

36 6130/97 am Lockwood Jerry Endeson Fergus Falls OtterTail N/A cattle N/A am NlA

Paul:forwarded

from Beth am, every
37 6130/97 am Lockwood Pristine Pork N/A Roseau N/A 24 N/A hogs N/a monring N/A

Paul- from Beth am every
38 6/30197 am Lockwood Pristine Pork Roseau 24 hogs home momina continuous

1-': reoeolot\Uaors o OQ.X S
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MPCA C1 norlon

Air Barometric
temperature pressure? Monitoring Have you

Complaint Intensity of the Prevailing wind during Relative (rising or Any unusual activity? resutts if reported this
No. How long did odors continue? odors? direction? Wind speed? occurrence? Humidity? falling) (e.g. land appl) taken? problem before? Comments

worst in 16 years; also concemed

16 last few days very bad wind from S nfa around 60 nfa nfa _ots of flies nfa no about MOPRO
terrible. Feels sick
and hard to live Terrible. Hard to live with. Head

17 every time wind is from that direction with. no yes, many times aches and feel sick.
drive by this site reasonably often,

overwhelming, out of the North? have smelled this site before, but this
odor stayed in car for a period of time different smell then south of lagoon bad, thishas been the worst

18 after passing the site, windows down normal when smelled odor strong winds approx.70 nfa nfa no nfa no occurrence
19 It stinks as of 6f6 through 6f11 odors yes

many times have

light to strong 50 night ,75 spoken with city people not feeling well, says kids are

20 4 days very strong ENE winds day nfa nfa no nfa of Renville getting sick from smell
Husband is on oxygen. Spraying

21 since 6/7 SE Wfairplane. Irrigating.
Constant smell. Headaches -nauseous

22 SE sinus infections
Has talked to Ron Leaf. What is being

23 past 2 weeks terrible odor done?
very bad at night, also tried to call managers and

24 wind dependent headaches west light not to pea consuttant
Odor is so bad that the wife gets
diarrhea. Called county
Commissioner. When will something

25 terrible odor be done?
Migrant workers refuse to work in the

60 night 80 fields and son had to sell house and

26 days very strong West and north light day nfa nfa no no no move because of the odor

27

28 high
29 west to southwest
30 aftemoon bad easterly yes headaches, nose stuffed-up

31 all night bad easterly yes bad all next day, too
very bad Shuts

32 down the house This is from the Stroebel (FAST) farm

33 all day bad easterly yes
65night this is 4th year, says nothing being

34 wind dependent very strong all directions light 85day nfa nfa no no yes done.

35 sat/sun 6f28 and 6f29 all day, 6f30 am very strong . took report from phone message

There are 900-1000 head of cattle; has
yes-to Mark had cattle for 30 years and claimed

36 NfA NfA NfA NfA NfA NfA NfA NfA NfA Steuart (DLl manure has never been hauled away.

very intense, 70 deg, temp Has kept a log of odors, Jun 27-30;

especially a inversion on started marking problems on calendar

problem when Jun i7, 28, since May; claims facility has not

there are temp SE on Jun 27-29, 29; overcast yes -to Mark emptied their tanks, almost full only 4'

37 daily; June 27, 28, 29, 30 inversions SWonJun 30. NfA on the 30th high humidity NfA NfA NfA Steuart (DL) to go in tank
Odor every am. Especially a problem
when there are temp. inversions.
Facility hasn't emptied tanks; almost

38 since May very intense SEwind 70 dearees hiah full; only 4' to go in tank.
: eaeolot\uaors\Ooo OQ.X1S
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Complaint Results of
No. Staff lead Action Taken: investigation: Source contacted on:

16

17

18
19

20

21

22

23

24

25

26
27

28 RLE
29
30 RLE
31 RLE

32
33 RLE

34
35

36

37

38
: edeClIot\Odors\odorlog. s
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MI-'CA ()t1nl Inn

Were the
Type of Where were odors?

Date Call
~

animals at you when continuous,
Complaint Received Time call Staff receiving ~ Name of suspected suspected odor Time of day odor intermittent, or

No. (m/d/y) received call ~ facility? Address County Township Section Q/Quarter section facility? noticed? noticed? (am/pm) fleeting

Paul - from Beth Jerry Endeson's 900 -1,000
39 6/30/97 am Lockwood Feedlot Fergus Falls cattle

40 711/97 1:30 PM Kim Brynildson Jerome Forst Nicollet hogs house all the time

41 7/1/97 p.m. David K. Johnson ? Waldorf Waseca ? ? ? hogs house/car all the time ?
42 7/1/97 Ron Leaf ValAdCo Renville Norfolk 27&29 hogs home all day wind depd.

43 711/97 Ron Leaf ValAdCo Renville Norfolk 27/29 hogs home " "
44 7/1/97 Ron Leaf ValAdCO Renville Norfolk ? hogs home
45 7/2/97 am Ron Leaf ValAdCo Renville Norfolk 27/29 hogs home wind depd "

46 7/2/97 9:25am Neil Johnson Farm Rt2 Box 184 Renville Hector hogs home intermittent

47 7/8/97 am Ron Leaf ValAdCo Renville Norfolk 27/29 hogs home all day continuous

48 7/8/97 am Ron Leaf ValAdCo Renville Norfolk 27/29 hogs home all day continuous

Paul- from Beth Gerhart Farm Hog
49 7/11/97 1:30pm Lockwood Works (Robert Gerhart) RI. 1, Box 203AA Martin Welcome hogs home

Jerry H.
forwarded to Ron Gerhart Farm Hog town of

50 7/14/97 am Leaf Works R 1, Box 203AA, Welcome Martin hogs Ceylon

Paul - from Beth
51 7/16/97 9:05am Lockwood Pristine Pork Roseau Malung 24 home

Paul - from Beth
52 7/16/97 1:07pm Lockwood Pristine Pork Roseau Malung 24

53 7/16/97 6:20am D07 Golden Oval 340 Dupont Ave. Renville Renville chicken home 5:30am continous
Paul - from Beth

54 7/17/97 8:55am Lockwood Jerome Forest Farm RR2 Nicollet Gibbon hogs
Paul - from Beth hogs?beet

55 7/17/97 9:00am Lockwood plant?chickens? Renville hogs home
Several sites located
around Ceylon -
Gerhart Farms north of town of

56 7/18/97 2:30PM Kim Brynildson town Martin hogs Ceylon all times of day continuous

57 7/18/97 2:00pm Holly ValAdCo Renville hogs home
58 7/21/97 2:05pm Ron L. ?

Paul - from Beth
59 7/22/97 9:00AM Lockwood Shady Farm 7 mi. S. of Renville Renville hogs home 7-20 & 7-22om

P:\Fededlot\Odors\Odorfog.xJs
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MPCA r rlnrl nn

Air Barometric
temperature pressure? Monnoring Have you

Complaint Intenstty of the Prevailing wind during Relative (rising or Any unusual activny? resutts if reported this
No. How long did odors continue? odors? direction? Wind speed? occurrence? Humidtty? falling) (e.g. land appl) taken? problem before? Comments

Feedlot has had cattle for 30 years and

39 has never hauled away any manure.
Has enCloseo OecK wnn 9lass ana
changed duct work in house to keep
odors out. Last fall he passed out. Is
considering legal action against owner
or county for permitting sne. Has lived

very strong, here 48 years and does not think he

40 headaches no yes should be the one to move.
very bad seems to

41 ? come thru walls ? ? ? nla nla ? ? yes took report from phone message

42 wind depd. stinks yes "n still stinks here" phone message
also bad on the 26th,27,28,29,3Oth of

43 " very badlhorrible from SE yes June
44 ? message on voice mail
45 .. yes has calendar log of June and July

Complaintant & neighbors have
attended several meeting re: this odor.
Has been reported several times over

46 west wind yes last 2 years.
very bad last sunday during the rain.
Located down slope of faciltty; drains

47 very bad light rain yes to home.

4S from SE light yes n reeks

Has developed allergies & has gone to
Rochester wtth her heatth problems.
Waste is washing into lake and

49 streams. Water from tap smells.

50 Concems of odors affecting heatth
When wind is calm - odor is
everywhere - when wind is blowing -

51 odor follows the wind direction.
7/6 - 7/16 has dates and times of odor.

52 Has been keeping track.
foul odor from a chicken farm. Also, a

53 foul odor fly problem
When there is SE wind the hog smell is

54 very bad SE very bad.
Strong odor - thins n comes from stinky

55 strong odor water being sprayed on fields.

85-90 Odors are affecting heatth - alergies

56 very bad FromNW light degrees high diagnosed in Rochester
Nauseating - worse than ever. Hope
that something is being done. Also

57 worse than ever said that beet plant was horrible.

58 7/20/97 Location - mile marker 139 on 190

59

P:\Fededlot\Odors\Odol1og.x1s
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Complaint Resutts of
No. Staff lead Action Taken: investigation: Source c;ontacted on:

39

40

41
42

43
44
45

46

47
48

49

50

51

52

53

54

55

56

57
58

59

P:\Fededlot\Odors\odor1og.xls
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Mt-'{ ~A {Inn nn

Were the

Type of Where were odors?
Date Call g animals at you when continuous,

Complaint Received Time call Staff receiving .l!l Name of suspected suspected odor Time of day odor intermittent, or
No. (m/d/y) received call 13 facility? Address County Township Section Q/Quarter section facility? noticed? noticed? (am/pm) fleeting

Paul T. - from evening 7/20 &
60 7/22/97 HollyS. Shady Farms 7 miles S. of Renville Renville hogs moming7/22

Paul T. - from in town of
61 7/23/97 Rick Strassman unknown City of Renville Renville hogs Reville eveing

Paul T. - from. . 62 7/24/97 Rick Strassman Jerome Forst Nicollet Weston hogs
virtually every

63 7/27/97 4:20pm Dave Nelson ValAdCo Renville Norfolk 27/29 hogs home evening continuous
Paul T. - form

64 7/30/97 Ron L. Jerome Forst Nicollet Weston hogs

65 8/4/97 PauiT. Buffalo Run Waseca Otesco 13 hogs home all times contiuous
Cly rd 22 N of 212 between

66 9/5/97 2:45p.m. DaveJ. Neil Johnson sec 22,23 and 15 Renville Hector 22,23,15 hogs home am/pm continuous
67 9/18/97 Swine Complex, Inc Rock Springwater hog home
68 10/1/97 Jim Sullivan Robert Schemel Renville hogs

69 10/6/97 830am Ron L. Robert Dahlheiner Hwy 44 towards Farhaven? Steams Dairy home all day all day

Scherping Farms/Metro most days
70 10/6/97 1100am Ron L. Dairy Wright Woodland 15? dairy home day some nights

Scherping Farms/Metro
71 10/6/97 1140am Ron L. Dairy Wright Woodland 15? dairy home day

Scherping Farms/Metro worse in am
72 10/6/97 130pm Ron L. Dairy Wright Woodland 15? dairy home day/night and late pm

Watonwan Co. Fdr Pig
73 10/27/97 RandyE. CCKlp Lewisville Watonwan Fieldon 26 SW Hogs on 10/24/97 continuous

74 10/29/97 Jim Sullivan Halquist dairy/Jim Kuhl Carver San Francisco Dairy/Hogs continuous

75 10130/97 Jim Sullivan Dennis Magnussen Freeborn Newry 35 Hogs Home continuous

76 10130/97 Jim Sullivan Swine Complex, Inc Lincoln Marble 27 Hogs Home
n 11/24/97 Jim Sullivan Metro Dairy Winstead Wright Dairy late afternoon
78 12/16/97 Jim Sullivan Metro Dairy Winstead Wright Dairy late afternoon

throughout the
79 12/18/97 Jim Sullivan Dennis Wilson Cherry Grove Fillmore York 15 Hog home day

Home/schoo
80 12/18/97 Jim Sullivan Robert Schmezing Blue Earth Vemon Center Hog I continuous
81 12/22197 Jim Sullivan Valadco - Lippert Site Renville Hog home
82 12/25/97 Jim Sullivan FAST Development Waseca Hog home

83 7/21 &30/97 PauiT. Sherping Dairy WriQht Woodland 15 dairy home late pm

P:lFededloIIOdors1odoMog.xls
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MPCA C rlnrlnn

Air Barometric
temperature pressure? Monitoring Have you

Complaint Intensity of the Prevailing wind during Relative (rising or Any unusual activity? resu~s if reported this
No. How long did odors continue? odors? direction? Wind speed? occurrence? Humidity? falling) (e.g. land appl) taken? problem before? Comments

referred to Region 4 from AQCES by
60 bad Schnick S

heavy stench on
61 town

62 SEwind
could cut it with a

63 all evening knive yes Generally disatified with our efforts

64 bad SEwind
spreading manure, 500' using land not on permit, injecting but

65 calm aaway from property not all getting into ground
July 8, 20, 21, 22, 27, 28, 29 and 14 When wind is from the north,

66 days in August strong odor No. no wind /Iight wind 70's and up humid falling no no particularly bad.
67
68

lives 2 miles from facility. Is not alwasy
detecable at this location, but can

69 most of summer has been bad unbearable no smell it when the condiitons are right.

very good to talk to live person instead

of VMail, also wants us to look into the
worse with more culvert at this site draining int%ut of

have to keep wind, very bad at the ditch. The ditch is dry this year
70 all summer, worse last couple weeks windows closed se calm nights 70 yes instead of full of water.

71 all summer no voice mail messsage

all summer, worse over 24-26 of Sept. odor plume sits in a low area to the
72 and Sept 30. and this weekend 10/3-10/5 ? wwest of the basins

Jim Sullivan coincidentally out within 2
73 Lagoon reconstruction yes days of event

Will have to continue monitoring to
74 determine a response.

may be some water quality issues
75 associated with this facility

Responded to compliant - no odor
76 present at time of visit
77
78

79

80
81
82

emptying manure, semi
bad in the middle trucks holding solids last
of the night, had to week, diggers/equipment

83 shut windows west doinq repair work yes 14th really bad, ammonia smell,

P:IFededloIIOdorslodortog.x1s
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Complaint Resu~s of
No. Staff lead Action Taken: investigation: Source contacted on:

60

61

62

63

64

65

66
67
68

69

70

71

72

73

74

75

76
77
78

79

80
81
82

83

P:lFededlotIOdors\odortog.xls
1/23/98 Page 12



1V.....l~.Q Jnn on

Were the

Type of Where were odors?

Date Call
~

animals at you when continuous,
Complaint Received Time call Staff receiving '" Name of suspected suspected odor Time of day odor intermittent, or

No. (mldly) received call ~ facility? Address County Township Section Q/Quarter section facility? noticed? noticed? (am/pm) fleeting
7/25/97- town of

84 7/27/97 9:00AM David Johnson Gerhardt Farms Ceylon Martin Lake Bell 29 hogs Ceylon all day continuous
Paul T. - form

85 817 &8/1997 Ron L. Jerome Forst Nicollet Weston hogs
86
87
88
89
90
91
92
93
94
95
96

P:\Fededlot\Odors\odortog.x1s
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MPCAO dorLoa

Air Barometric
temperature pressure? Monitoring Have you

Complaint Intensity of the Prevailing wind during Relative (rising or An! unusual activtty? resutts if reported this
No. How long did odors continue? odors? direction? Wind speed? occurrence? Humidity? falling) (e.g. land appl) taken? problem before? Comments

85-90 She and husband feel ill from fumes
84 all weekend very bad from NW breezy degrees high yes coming from hog farm

85 terrible SEwind ''what is being done"
86
87
88
89
90
91
92
93
94
95
96

P:\Fededlot\Odors\odor1og.xJs
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Complaint Resutts of
No. Staff lead Action Taken: investigation: Source contacted on:

84

85
86
87
88
89
90
91
92
93
94
95
96
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DEPARTMENT: POLLUTION CONTROL AGENCY

DATE: December 19, 1997

SF.Q0006..05(4/86)
STATE OF MINNESOTA

Office Memorandum

TO:

FROM:

PHONE:

Peder A. Larson

Commissioner B
Michael J. Sandusky .ij-iqf(7
Acting Division Manage
Air Quality Division

296-7331

SUBJECT: Request for Approval of Measurement Method for Hydrogen Sulfide

Pursuant to Minn. R. 7009.0060 (1995), the Minnesota Pollution Control Agency (MPCA) staff
is requesting approval from the Commissioner for two alternative measurement methodologies
for determining compliance with the ambient air quality standards for hydrogen sulfide. The
discussion below addresses the need for a measurement methodology for hydrogen sulfide, the
requirements ofMinn. R. 7009.0060, and the rationale for the MPCA staffs recommendation as
to the selection of two alternative measurement methodologies. The two recommended methods
are described on pages 6-7 of this memorandum.

BACKGROUND

The MPCA has adopted ambient air quality standards for hydrogen sulfide. Minn. R. 7009.0080
establishes the following ambient standards for hydrogen sulfide:

Pollutant/Air Primary
Contaminant Standard

Secondary Remarks
Standard

Hydrogen
Sulfide

0.05 ppm by
volume (70.0
micrograms per
cubic meter

0.03 ppm by
volume 42
micrograms per
cubic meter

1/2 hour average not to
be exceeded over 2
times per year

1/2 hour average not to
be exceeded over 2
times in any 5
consecutive days

There is no federal ambient air quality standard for hydrogen sulfide, and, as a result, the U. S.
Environmental Protection Agency (EPA) has not established measurement methods for
determining compliance with hydrogen sulfide ambient air quality standards.

roD (for hearing and speech impaired only): (612)282-5332
Printed on recycledpaper containing at least lO%flbersfrom paper recycled by consumers
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Because there is no federally-established measurement method, the MPCA was not able to
establish a measurement method for hydrogen sulfide by referencing federal regulations, as the
MPCA has done with respect to ambient air quality standards for pollutants other than hydrogen
sulfide (see Minn. R. 7009.0050, Measurement Methodology, Except for Hydrogen Sulfide).
Instead, the MPCA rules provide for establishment of a measurement method for hydrogen
sulfide through the approval of the MPCA Commissioner. Minn. R. 7009.0060 provides:

For hydrogen sulfide, measurements made to determine compliance with the
standards shall be performed ill accordance with any measurement method
approved by the commissioner. The commissioner shall approve a measurement
method where the sensitivity, precision, accuracy, response time, and interference
levels of the method are comparable to that of the measurement methods for the
other pollutants described in part 7009.0050; and when the per~on seeking to take
the measurement has developed and submitted to the agency a quality assurance
plan that provides operational procedures for each of the activities described in
Code of Federal Regulations, as amended, title 40, part 58, appendix A.2.2.,
Quality Assurance Requirements for State and Local Air Monitoring Plans.

Up to this time, MPCA staff had not officially submitted to the Commissioner for approval a
measurement methodology for hydrogen sulfide. Hydrogen sulfide is a member of a class of
compounds known as the "reduced sulfur gases." For many years, the MPCA staff has routinely
conducted monitoring for reduced sulfur gases as an undifferentiated class ofpollutants.
However, recently there has been an increased interest in monitoring ambient concentrations of
hydrogen sulfide due to odor complaints that the MPCA has received with respect to large
animal feedlots, which have proliferated over the last few years. Hydrogen sulfide is the most
prevalent reduced sulfur gas producedby anaerobic decomposition of biological wastes
(producing the classic "rotten egg" smell). Also, in the 1997 session of the Minnesota
Legislature, the MPCA has been specifically directed to conduct hydrogen sulfide monitoring in
connection with feedlots, including appropriate use of portable monitoring equipment. Minn.
Stat. § 116.0713 (Supp. 1997). Hydrogen sulfide emissions are also a concern in other
industries, including wastewater treatment, pulp and paper, and the oil and gas industry.
Therefore, there is a need for the MPCA to have an approved measurement methodology for
hydrogen sulfide.

DEVELOPMENT OF THE RECOMMENDATION FOR MEASUREMENT
METHODOLOGIES FOR HYDROGEN SULFIDE

In developing a recommendation for measurement methodologies for hydrogen sulfide, the
MPCA staffhas had to deal with three practical limitations that make selecting a method
somewhat difficult. These three practical limitations are discussed below.
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First, the ambient air quality standards for hydrogen sulfide, Minn. R. 7009.0080, specifies two
time periods in which only two excursions above the specified 30 minute average value are
allowed; these are periods of five consecutive days for the .03 parts per million (ppm) number
and one year for the .05 ppm number. This means that the compliance method must be able to
monitor all (or an acceptably high percentage) of the 30 minute periods during the two
mentioned time 'frames. This requirement limits measurement methodology choices to
automated, continuously running monitors. Other methods, such as those used for workplace
compliance, that can assess only shorter time periods of a few hours, may miss an exceedence
and therefore not be able to demonstrate whether compliance at the site has been achieved.
Therefore, in developing its recommendation, MPCA staff searched for automated, continuously
running measurement methodologies for hydrogen sulfide.

Second, Minn. R. 7009.0060 requires the Commissioner to approve a method "comparable to
that for other pollutants described in par 7009.0050." Minn. R. 7009.0050 pertains to "all
ambient air quality standards except hydrogen sulfide," which consist of the pollutants known as
"criteria pollutants:" ozone, carbon monoxide, hydrocarbons, sulfur dioxides, particulate matter,
nitrogen dioxides, lead, and PM lO• All of these criteria pollutants are regulated by EPA, and
EPA has adopted regulations governing measurement methodologies for them. (See Code of
Federal Regulations references in part 7009.0050.) The EPA measurement methodologies for
criteria pollutants were developed through exhaustive engineering and research, as EPA treated
the need to develop monitoring methodologies for these pollutants as a national priority. '
Because there is no federal ambient air quality standard for hydrogen sulfide, EPA did not
develop a federal reference measurement method for it. Thus there are no measurement
technologies for hydrogen sulfide in existence which are exactly comparable to the federal
measurement methods for criteria pollutants. However, the MPCA staff interprets the word
"comparable" as used in Minn. R. 7009.0060 to mean "comparable insofar as is technically
possible at this time." This interpretation is reasonable, because at the time the MPCA adopted
part 7009.0060, the MPCA knew that hydrogen sulfide was not federally regulated and did not
have a federally developed monitoring methodology. Therefore in developing its
recommendation, the MPCA staff looked for measurement methodologies for hydrogen sulfide
that are comparable, insofar as is technically possible at 'this time, to federal measurement
methodologies for criteria pollutants.

Third, hydrogen sulfide is a member of a class ofcompounds known as the "reduced sulfur
gases." The term "total reduced sulfur" (TRS) includes.all of the reduced sulfur compounds
which may be present in polluted air, including mercaptans and other non-oxidized sulfur gases.
There are in existence reliable methods for measuring TRS, and the MPCA has routinely
monitored for TRS as an undifferentiated class ofpollutants. However, monitoring for
compliance with hydrogen sulfide ambient air quality standards means measuring only~
reduced sulfur gas from a mixture of several other types of reduced sulfur gases present in TRS.
At this time there are very few continuous monitoring methods with hydrogen sulfide selectivity
and adequate accuracy that are available. Monitoring for hydrogen sulfide by utilizing a TRS
measurement method is currently the most widely used, not only at the MPCA, but nationally.
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This measurement method involves the use of one of several available types of sulfur dioxide
monitors equipped with a sulfur dioxide scrubber and a TRS thermal oxidizer. Although the
MPCA staff recognizes that TRS monitoring measures more than just hydrogen sulfide, the staff
believes that this measurement methodology is useful for hydrogen sulfide monitoring, as
discussed below.

In developing a recommen~ation the MPCA staff has examined the existing methods for
measuring hydrogen sulfide and how they conform to the requirements of Minn. R. 7009.0060.
The methods assessed are: 1) the TRS measurement method;' 2) the sensitized tape monitor
developed by !vIDA Scientific; and 3) the Arizona Instruments "Jerome" 631-X portable monitor.
Each of these methods is discussed below.

1. TRS Measurement Method.

MPCA has many years of experience with TRS monitonng at various locations. The
MPCA mvns the equipment for this measurement method, as do many companies and other
governmental entities. This method uses an EPA-approved criteria pollutant monitor for sulfur
dioxide with the addition of a sulfur dioxide scrubber and a thermal oxidizer. The equipment for

. the method is very reliable and of high quality. It operates with excellent stability, precision, and
accuracy. As such, the performance of this system for monitoring hydrogen sulfide is the most
comparable to that of the measurement methods for criteria pollutants with the exception of the
"interference level" component. This method does not separate hydrogen sulfide from other TRS
gases which may be in the air. If hydrogen sulfide is present, it is detected, but if other TRS
gases are also present, they will also be measured as a part of the total response. If one is
interested only in hydrogen sulfide, the response to other reduced sulfur gases introduces a
"positive bias" in the hydrogen sulfide data.

The TRS measurement method is still useful for measuring hydrogen sulfide even with
the above-described positive bias because hydrogen sulfide is the most likely of the TRS gases to
be found in the ambient air. Hydrogen sulfide is a true gas with a boiling point of -60.2 degrees .
Centigrade (C). Methyl mercaptan, the next lightest TRS gas, boils at +6.0 degrees C. The other
TRS gases have even hIgher boiling points and would need elevated temperatures to be present
in the ambient air in large amounts (although it should be noted that very small volumes of these
gases in ambient air may be problematic, at least from a n~isance perspective).!

Therefore "total" reduced sulfur detected through monitoring is likely to include mostly
hydrogen sulfide. Thus, although one cannot say with certainty that the TRS measured by this'

! The higher temperatures and highly reducing atmospheres needed to form and volatilize the heavier TRS gases are
not found in typical biological waste sources such as lagoons or manure storage tanks. They are found in the pulp
and paper industry in various digesters and cookers for the breaking down of pulp fiber. Heavier TRS gases have
been found in significant concentrations in emissions from the pulp and paper industry. The pulp and paper
industry has recognized the problem nature ofTRS emissions and has dedicated serious effort to their reduction
without much regard to the individual TRS compounds present in their emissions.
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method correlates 100 percent with the presence of hydrogen sulfide, nevertheless the IRS
monitoring results are useful in making determinations regarding compliance with hydrogen
sulfide ambient air standards.

It is also possible to show compliance with the hydrogen sulfide ambient air quality
standards with this method. If the equipment is operated over the specific period of time and
there is no TRS respo~se above the ambient air quality standards, one can determine that the
standard has not been exceeded since the hydrogen sulfide component cannot be greater than the
whole (TRS).

The MPCA staff believes that the use of an EPA-approved ambient sulfur dioxide
monitor, equipped with a sulfur dioxide scrubber and a TRS oxidizer, to measure ambient
concentrations of hydrogen sulfide constitutes a measurement method that is comparable, insofar
as is technicaliy possible at this time, to federal measurement methodologies for criteria
pollutants. Therefore, as set forth in the "Recommendation" section of this memorandum, the
MPCA staff is recommending that the Commissioner approve this method for monitoring
hydrogen sulfide. -

When using this method for measuring hydrogen sulfide, measurements of TRS will be
regarded as an acceptable "surrogate" for hydrogen sulfide. If the monitoring results
demonstrate any excursions above the hydrogen sulfide ambient air quality standards,
compliance will be achieved by working to reduce TRS emissions (principally hydrogen sulfide)
so as not to exceed the ambient air quality standards.

2. MDA Scientific Sensitized Tape Monitor.

During the course of examining various TRS measurement methods, the MPCA staffhas
evaluated the MDA Scientific "Chemcassette®" toxic gas system for measuring-hycrogen
-sulfide. MDA Scientific is part of.Zellweger Analytics, Inc. This is the only system that the
MPCA staff has found for continuous hydrogen sulfide monitoring for which the manufacturer
claims total specificity for hydrogen sulfide and which also has adequate sensitivity for .003 ppm
(3 parts per billion (Ppb)) or less. The MPCA has purchased and evaluated two of these units.
The system is.fully automated and suitable for long-term unattended operation. It is also
available with a portable (direct current powered) option, (Model SPM) which greatly simplifies
monitoring logistics.

The "Chemcassette®" system uses a sensitized paper tape to monitor hydrogen sulfide by
a color change reaction. The manufacturer acknowledges that this method is sensitive to the
moisture content of the ambient air and to minor production variations in the tape itself. The
manufacturer claims accuracy within 25 percent for its portable sampler, as compared with the
MPCA's 10 percent quality assurance limit for criteria pollutant monitors. As such, the accuracy
of the system is not as "comparable" to that of the criteria pollutant monitors as one would like.
However, based on examination of this system, the MPCA staff believes that proper attention to
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the humidity effects and the application of a rigorous quality assurance progra.rn (such as that
operated by the MPCA) will address theses deficiencies. Therefore the MPCA staff believes that
the use of the MDA Scientific "Chemcassette®" system to measure ambient concentrations of
hydrogen sulfide constitutes a measurement method that is comparable, insofar as is technically
possible at this time, to federal measurement methodologies for criteria pollutants. Thus, as set
forth in the "Recornrilendation" section of this memorandum, the MPCA staff is recommending
that t.1.e Commissioner approve this method for monitoring hydrogen sulfide.

3. The "Jerome" Portable Monitor.

Another system the MPCA has evaluated for the assessment of IRS gases is the Arizona
Instruments "Jerome" 631-X portable monitor (Jerome meter). The Jerome meter does not
measure hydrogen sulfide exclusively and will respond in varying degree to other IRS gases.
The MPCA has purchased four of these units to assist in source "'valuation. The Jerome meter is
a truly portable, hand-held momtor with excellent sensitivity for ambient survey work. The
monitor is not a true continuous monitor but is designed for spot monitoring for up to a few
hours at a time with an attendant operator. As such, the data collected by this monitor is totally
dependent on the operator's choice of when to conduct monitoring.

It is not possible to use this method to monitor a1l30-minute intervals of the period of
time required in Minn. R. 7009.0080, the rule establishing ambient air quality standards for
hydrogen sulfide. Periods of high concentrations, such as nighttime or under specific weather
conditions, may easily be missed with this type of monitor. As such, this unit cannot be used for
demonstrating compliance with ambient air quality standards for hydrogen sulfide. Therefore,
the Jerome meter is llQ.t comparable to federal measurement methodologies for criteria pollutants
and the MPCA staff does not recommend approval of this method for monitoring hydrogen
sulfide for compliance with ambient air quality standards.

RECOMMENDATION

The MPCA staff recommends that the following two methods be approved by the Commissioner
pursuant to Minn.R. 7009.0060 for measuring concentrations of hydrogen sulfide in the
ambient air. It should be noted that both methods must be operated in a continuous fashion so as
to capture as valid data at least 75 percent of all possible 30 minute periods in one year. The
30 minute periods will start at the beginning of the hour and the half-hour and averaged as
30 minute blocks.

Option 1; The use of an ambient air quality monitor for sulfur dioxide, approved by the EPA, as
set forth in the Code of Federal Regulations, Volume 40, part 53, operating with a designated full
scale range of 500 ppb or less, together with a thermal oxidizer to convert reduced sulfur gases to
sulfur dioxide. Before making the measurement, the person seeking to make the measurements
must develop and receive MPCA approval of a Quality Assurance Plan that provides operational
procedures for each of the activities described in Code of Federal Regulations, title 40, part 58,
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appendix A.2.2. The following operational checks must be perfonned on a periodic basis as part
of the Quality Assurance Plan:

(1) The thennal oxidizer must be demonstrated by the user to operate at an efficiency
of 98 percent or better in the conversion ofhydrogen sulfide to sulfur dioxide in an ambient air
matrix at the operational flow rate of the monitor. This conversion efficiency must be .
demonstrated at a hydrogen sulfide input of at least 80 percent of full scale.

(2) A scrubber for the removal of ambient sulfur dioxide must be' incorporated ahead
of the thennal oxidizer. This scrubber must be shown to remove at least 98 percent of sulfur
dioxide input up to 80 percent of full scale without affecting the concentration of hydrogen
sulfide in the incoming sample stream.

A list of EPA-approved sulfur dioxide monitors, "The EPA list ofDesignated Reference and
Equivalent Methods," is available from the EPA or the MPCA upon request. Commercial
vendors for thennal oxidizers with sulfur dioxide scrubbers are also available, but the user is
responsible for the demonstration of the perfonnance of the equipment, as described above.

Option 2: The use ofMDA Scientific "Chemcassette®" Model 7100 or Model SPM for
hydrogen sulfide. MDA Scientific is part ofZellweger Analytics, Inc. Both models utilize the
same sensitized paper tape principle of operation. Model SPM has a range of detection from .1.1Q
90 parts per billion as 15 minute averages and may be unsuitable for recovery of 75 percent of all
possible 30 minute periods in one year where high levels of hydrogen sulfide may be present.
Model 7100 has a detection range from 3 to 5000 parts per billion.

These monitors must utilize the manufacturer's "low level" hydrogen sulfide paper tape cartridge
with the instrument programmed for a minimum detection limit of a least 3 ppb for an averaging
period of 15 minutes. Before making the measurement, the person seeking to make the
measurements must develop and receive MPCA approval of a Quality Assurance Plan that
provides operational procedures for each of the activities described in Code ofFederal
Regulatioris, title 40, part 58, appendix A.2.2. As recommended by the manufacturer, the
Quality Assurance Plan should take into consideration the possible need for a sample stream
humidification for this method if the ambient air is very dry, such as it is in winter.

Any continuous monitor using the sensitized paper tape method which the Commissioner finds is
sufficiently similar in perfonnance to the MDA Scientific "Chemcassette®" models described
above may also be used.
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Administrative Information

Farm NameJFarmer Street Address City State Zip Telephone Number County Permit Number Unique Number Type
ValAdCo - Lippert Site P.O. Box 392 Renville MN 56284 612-329-8415 Renville NPDES MN 0062618 C-RENV-S-1 Swine
ValAdCo - Tisdale Site P.O. Box 392 Renville MN 56284 612-329-8416 Renville NPDES C-RENV-S-2 Swine

Robert Schemel R.R. 2, Box 180 Renville MN 56284 612-329-3716 Renville MPCA-I 1298(A)R C-RENV-S-3 Swine
Swine Complex, Inc. 101 W. Main, P.O. Box 381 Sleepy Eye MN 56085 507-794-5310 Rock MPCA-11997(A)R G-ROCK-S4 Swine

Churchill Co-op R.R. 2, Box 200A Hector MN 55342 Renville NPDES C-RENV-S-5 Swine
Churchill Co-op R.R. 2, Box 200A Hector MN 55342 Renville NPDES C-RENV-S-6 Swine

Rodney Johnson 621 Pacific Ave Morris MN 56267 612-589-1834 Roseau MPCA-C 5955 C-ROSE-5-7 Swine
Rodney Johnson 621 Pacific Ave Morris MN 56267 612-589-1834 Roseau MPCA-C 5955 C-ROSE-S-8 Swine

Neal Johnson Route 2, Box 185 Hector MN 55342 Renville MPCA-11394(A) C-RENV-S-9 Swine
Neal Johnson Route 2, Box 185 Hector MN 55342 Renville MPCA-C 5772R G-RENV-S-10 Swine
Neal Johnson Route 2, Box 185 Hector MN 55342 Renville MPCA-C 4070R2 G-RENV-S-11 Swine

Virgil Scherping P.O. Box 10 Winstead MN 55395 Wright (A)R2;MPCA-C 5920R; C-WRIG-D-12 Dairy
MNDAK Dairy, Inc R.R.1 Cleveland MN 56017 507-931-6303 Le Sueur Pending NPDES S-LESU-D-13 Dairy
Lillie Pine Dairy Box 269 Industrial Blvd Perham MN 56573 218-346-4244 OtterTail S-OTTE-D-14 Dairy

Tilden Farms R.R.1 Box 27 Mentor MN 56736 218-637-8186 Polk MPCA-C 1601 S-POLK-B-15 Beef
Bernard and David Their Route 2, Box 228 Rushmore MN 56168 507-478-4137 Nobles MPCA-G 5596R S-NOBL-B-16 Beef

Joe Neusch RR2, Box 245 Fairmont MN 56031 507-235-3688 Martin MPCA-11129(B) S-MART-B-17 Beef
Jack Frost, Inc 309 Lincoln Avenue Southeast Sl Cloud MN 56301 Sherburne MPCA-C3974 S-SHER-P-18 Poultry

Jerome Foods, Inc 1116 N.W. 4th Avenue Faribault MN 55021 Dodge MPCA-C2666 S-DODG-P-19 Poultry
Jerome Foods, Inc 1116 N.W. 4th Avenue Faribault MN 55021 Dodge MPCA-C2665 S-DODG-P-20 Poultry
Jerome Foods, Inc 1116 N.W. 4th Avenue Faribault MN 55021 Dodge MPCA-C2664 S-DODG-P-21 Poultry
Jerome Foods, Inc 1116 N.W. 4th Avenue Faribault MN 55021- Dodge MPCA-C2663 S-DODG-P-22 Poultry
Dennis Magnusen MN Freeborn C-FREE-S-23 Swine

Halquist Dairy MN Carver G-CARV-D-24 Dairy
FAS.T. Waldorf MN Waseca C-WASE-S-25 Swine

Watonwan Feeder Pigs Route 1, Box 60 Lewisville MN 56060 507-375-3810 Watonwan MPCA-I 2213(A) C-WATo-S-26 Swine
Watonwan Feeder Pies Route 1, Box 61 Lewisville MN 56060 507-375-3811 Watonwan MPCA-C 5452 G-WATo-S-27 Swine
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Swine

Unique Number LotIBarn Type Storage Type Monitoring Date Wind Direction ind Speed (MP Temperature (F) Humidity (%) Barometric Pressure Jerome # GPS#
C-WASE-5-25 Confined Flushllagoon 10121197 NW 15-20mph 51 68% 1539
C-WATo-5-26 Confined lagoon 10121197 NW 5-10mph 41 50% 1539
C-WATo-S-27 Confined Concrete Pit 10121/97 NW lD-15mph 47 48% 1539
C-WATo-S-27 Confined Concrete Pit 10121197 NW lD-15mph 47 48% 1539
C-RENV-S-l0 Confined Lagoon 10122/97 SE D-5mph 31 58% 1539

Johnson 23 Confined Lagoon 10/22/97 SE-ESE D-5mph 36 60% 1539
Johnson 15 Confined Lagoon 10122197 SW D-5mph 42 70% 1539

Churchill Co-op 21 Confined Lagoon 10122/97 SWIS D-5mph 44 45% 1539
Churchill Co-op 10 Confined Lagoon 10122197 S D-5mph 42 55% 1539

ValAdCo Confined Lagoon 10122/97 SISE 5-10mph 47 49% 1539
VaIAdCo-29 Confined Lagoon 10122/97 SISE 5-10mph 44 59% 1539
C-RENV-S-3 Confined Concrete Pit 10122/97 SISE 5-10mph- 47 55% 1539

Unique Number LotIBarn Type Storage Type Monitoring Date Wind Direction ind Speed (MP Temperature (F) Humidity (%) Barometric Pressure Jerome # GPS#

C-RENV-5-1 Confined Lagoon 10129197 S/SE 1D-25MPH 47 1531
C-NICo-S-28 Confined Lagoon 10/10197 SISE 15-25MPH 6Q-65 1531
C-NICo-S-28 Confined Lagoon 10/10197 SISE 15-25MPH 6Q-65 1531
C-NICo-S-28 Confined Lagoon 8128197 E D-5MPH 7D-75 1531
C-RENV-5-3 Confined Lagoon 913/97 E D-5MPH 7D-75 1531
C-RENV-5-3 Confined Lagoon 913/97 E D-5MPH 7D-75 1530
C-RENV-5-3 Confined Lagoon 913/97 E D-5MPH 7D-75 1530
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Swine

Latitude Longitude Start Time ominute 2 minutes 4 minutes 6 minutes 8 minutes 10 minutes 12 minutes 14 minutes 16 minutes 18 minutes 20 minutes 22 minutes 24 minutes 26 minutes
11:10 0.001 0.002 0.004 0.002 0.003 0.003 0.002 0.003 0.003 0.004 0.004 0.003 0.003 0.003
14:40 0.003 0.002 0.002 0.003 0.003 0.002 0.003 0.002 0.002 0.003 0.002 0.003 0.002 0.003
15:44 0.004 0.004 0.005 0.007 0.004 0.003 0.003 0.003 0.003 0.003 0.003 0.004 0.003 0.003
16:20 0.035 0.033 0.041 0.052 0.028 0.076 0.057 0.031 0.043 0.064 0.092 0.037 0.075 0.076
9:16 0.016 0.013 0.008 0.008 0.011 0.019 0.024 0.017 0.037 0.021 0.031 0.028 0.016 0.02
9:53 0.003 0.002 0.002 0.002 0.002 0.001 0.002 0.003 0.002 0.002 0.002 0.003 0.003 0.003
10:55 0.001 0.002 0.001 0.001 0.001 0.003 0.011 0.006 0.003 0.004 0.004 0.003 0.003 0.005
11:33 0.028 0.003 0.011 0.003 0.016 0.009 0.003 0.013 0.008 0.007 0.006 0.004 0.016 0.008
12:16 0.03 0.015 0.019 0.012 0.011 0.009 0.012 0.025 0.006 0.029 0.03 0.014 0.02 0.022
13:48 0.065 0.032 0.061 0.047 0.049 0.105 0.08 o.on 0.021 0.096 0.06 0.1 0.046 0.034
14:25 0.008 0.004 0.003 0.008 0.006 0.004 0.005 0.006 0.005 0.004 0.008 0.005 0.004 0.004
15:16 0.035 0.046 0.028 0.067 0.024 0.029 0.026 0.034 0.044 0.019 0.023 0.015 0.04 0.033

Latitude Longitude Start Time ominute 2 minutes 4 minutes 6 minutes 8 minutes 10 minutes 12 minutes 14 minutes 16 minutes 18 minutes 20 minutes 22 minutes 24 minutes 26 minutes
14:18 0.026 0.026 0.079 0.069 0.017 0.037 0.086 0.036 0.012 0.006 0.033 0.04 0.047 0.039
20:50 0.008 0.013 0.015 0.011 0.01 0.007 0.008 0.014 0.01 0.015
20:53 0.006 0.022 0.011 0.006 0.011 0.008 0.007 0.005 0.006 0.011
19:56 0.015 0.013 0.013 0.006 0.001
15:00 0.014 0 0.011 0.002 0 0.006 0.005 0.01 0.03
15:08 0.006 0.024 0.002 0.002 0.002 0.009 0.017 0.023 0.011 0.011 0.006 0.002 0.012 0.002
15:08 0.002 0.005 0.002 0.002 0.011 0.011 0.008 0.035 0.006 0.004 0.006 0.002 0.004 0.006
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28 minutes 30 minutes Avg End A.V.
0.003 0.005 0.003 11:40 3008 I
0.002 0.002 0.0024375 15:10 623
0.003 0.003 0.003625 16:14 240
0.066 0.095 0.0563125 16:50 240 aken at vent
0.022 0.022 0.0195625 9:46 360.4
0.003 0.002 0.0023125 10:23
0.005 0.004 0.0035625 11:25
0.011 0.012 0.009875 12:03
0.019 0.014 0.0179375 12:46
0.087 0.031 0.0619375 14:18
0.004 0.004 0.005125 14:55
0.028 0.023 0.032125 15:46

28 minutes 30 minutes Avg End A.V.
0.028 0.0363125 14:38 Lagoon Fenceline

0.0069375 21;20 Property Line
0.0058125 21:23 Property Line

0.003 20:26 Property Line
0.004875 15:30 Property Line

0.002 0.003 0.008375 15:38 Property Line
0.002 0.001 0.0066875 15:38 Property Line

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

Swine
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Beef

IUnique Number! LotIBamType ! Storage Type ! Monitoring Da£e-rWind Directioll ! WindSpeed Temperature !Humidiu l3arometriCPres~Jerom~ !.GPS¥]
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Start Time

Beef
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Dairy

Unique Number LotIBam Type Storage Type Monitoring Date Wind Direction Wind Speed Temperature Humidity Barometric Pressure Jerome # GPS#

S-OTIE-D-14 Confined Lagoon 10/27/97 SW Q-5mph 44 90% 1539
C-WRIG-D-12 Confined Lagoon 10/17/97 SW 5-10mph 56 66% 1539
S-LESU-D-13 Confined Lagoon 10/24/97 NE 5-10mph 44 65% 1539
C-WRIG-D-12 Confined Lagoon 10/24/"7 N/NW 1Q-20mph 39 39% 1539
C-WRIG-D-12 Confined Lagoon 12116/U SW Q-5mph 33 1537
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Dairy

Latitude Longitude Start Time ominute 2 minutes 4 minutes 6 minutes 8 minutes 10 minutes 12 minutes 14 minutes 16 minutes 18 minutes 20 minutes 22 minutes 24 minutes 26 minutes
18:58 0.005 0.007 0.005 0.005 0.005 0.004 0.005 0.006 0.006 0.008 0.008 0.006 0.006 0.008
10:50 0.005 0.008 0.012 0.004 0.034 0.063 0.005 0.01 0.002 0.01 0.006 0.008 0.007 0.004
19:14 0.01 0.006 0.005 0.005 0.006 0.06 0.007 0.009 0.008 0.004 0.005 0.008 0.009 0.01
21:35 0.015 0.005 0.019 0.024 0.011 0.008 0.013 0.013 0.021 0.027 0.015 0.004 0.008 0.032
19:45 0.005 0.003 0.007 0.003 0.002 0.002 0.001 0.007 0.004 0.003 0.003 0.003 0.003 0.003
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28 minutes 30 minutes Avg End A.U.
0.009 0.006 0.0061875 19:28 1199.8
0.01 0.005 0.0120625 11:20 1,400

0.009 0.009 0.010625 19:44
0.016 0.013 0.01525 21:55
0.003 0.004 0.0035 20:15 Property Line

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

Dairy
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pouncy

Unique Number LotJBarn Type Storage Type Monitoring Date Wind Direction Wind Speed Temperature Humidity Barometric Pressure Jerome # GPS#
Jerome-25 Confined Litter Pack 10/24/97 NE 1Q..15mph 42 99% 1539
Jerome-6 Confined Litter Pack 10/24/97 NE 1Q..20mph 44 78% 1539

Jerome-7 Confined Litter Pack 10/24/97 NE 1Q..20mph 44 78% 1539

Jerome-6 Confined Litter Pack 10/24/97 NE 1Q..20mph 44 70% 1539
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Pouttry

Latitude Longitude Start Time ominute 2 minutes 4 minutes 6 minutes 8 minutes 10 minutes 12 minutes 14 minutes 16 minutes 18 minutes 20 minutes 22 minutes 24 minutes 26 minutes
15:23 0.003 0.001 0.001 0.001 0.002 0.002 0.001 0.001 0.001 0.002 0.002 0.001 0.001 0.001
15:54 0.003 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.003
16:34 0.003 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.002 0.003 0.002 0.002 0.001
17:10 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005
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28 minutes 30 minutes Avg End A.U.
0.002 0.001 0.0014375 15:53
0.002 0.002 0.002125 16:24
0.002 0.003 0.002125 17:04
0.005 0.005 0.005 17:40

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

Poultry
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Animal Feedlot Hydrogen Sulfide (H2S) Compliance Approach Flowchart

Complaint
Random

Inspection

12/97 Guidance

PCS or LUG
dispatched
with survey
instrument

Do readings .
indicate potential

exceedence of State
Standard beyond the

property
boundary?

No_

Figure #2
Environmental Response Plan

Does the
facility have

a feedlot
permit?

I
Yes...

Contact the Company.
Deploy CAM or enter into a

Compliance Agreement which
shall include: monitoring

schedule, BMP analysis, short
and long term BMP
implementation, and

community action plan?

Establish
Compliance

Agreement and
conduct necessary

follow-up

Yes

Exceed State
standard at

property
boundary?

Figure E-1

Is there an
odor

problem?

I
Yes..

Refer to Feedlots to
determine if the

permit contains an
odor contingency

plan and for further
follow-up

Enter into enforcement:
-Issue Notice of Violation
-Stipulation Agreement: penalties,
monitoring schedule, assess

Yes BMPs and require as corrective
action short and long term BMP
implementation, and community
action plans
-may revoke or suspend permit

NOTE
The MPCA, its Air Quality Division, and the Attorney General's Office Reserve the right to act at variance with the ERP, including
penalty detennination processes, to change the ERP at any time, or not to commence litigation without prior initiation of settlement
discussions, based upon applicable law and relevant facts of a specific case. This ERP is not intended, and cannot be relied upon to
create any rights, substantive or procedural, that can be enforced in litigation or any administrative proceeding with the State of
Minnesota. Nothing in this ERP shall be construed to restrict any action that may be taken by the MPCA or Attorney General on behalf
of the State of Minnesota, in any litigation that is commenced for violations of environmental laws.

Minnesota Pollution Control Agency - Hydrogen Sulfide Initiative DRAFT
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