(5P, Minnesota Pollution
— Control Agency

land
application

a
manual
for
Minnesota






. . land
Minnesota Pollution
Control Agency application

a
manual
for

Minnesota



Produced by

Porna Portner of the Minnesota Pollutiorr Control Ageney’s(MPCA) Training; Certifrcation and Outreach Unit s+
revised, reorganized and reformatted the draft manual to create the final version of Land Application of Biosolids.
Jorja DuFresne, MPCA Biosolids Coordinator, and Steve Stark, formerly of the Metropolitan Council
Environmental Services and currently of the MPCA, contributed their vast biosolids knowledge and experience to
the manual. Please direct program questions to:

Biosolids Program Coordinator
Minnesota Pollution Control Agency
520 Lafayette Road North

St. Paul, Minnesota 55155-4194
651-296-6300 or 1-800-657-3864

Thanks to

Special thanks goes to those Minnesota biosolids operators w
and those who were brave enough to use a draft a1 the
manual. Thanks also goes to the MPCA staff th

ed ; d gave. fee.dba.ck <;n tl.le d.raft.mar.lual. )
sions. These trials glped create a better

Revisions

Revised July 2014 by MPCA staff Jo

we strongly recommend you assure
r state and local regulations.

Ing the materials
i from this manual before distribution.

Other available formats

This document can be made available in 0
If needed, please call:

formats, including Braille, large print, or audio tape, upon request.

Voice (651)297-8325 or (651) 296-6300 TTY (651)282-5332

0V
'-y' Printed with soy inks on recycled paper containing at least 30% fibers recycled by consumers.

wq-bios2-00



Introduction: Definitions & history of regulations

Definitions of terms used in this manual

History of biosolids regulations

1979: 40 CFR, Part 257

14
14

1982: MN Rules Chapter 7040

14

1982: MN Rules Chapter 7048

14

1993: 40 CFR Part 503

15

1997: MN Rules Chapter 7041

15

Chapter 1 Achieving good p,

19

treatment system?

What happens to the components of concern in biosolids in the land

Summary

Land Application of Biosolids ® Credits June 2001

35
36



Chapter 3 Reducing Pathogens 37
Why reduce or eliminate pathogens? 38
How do we reduce or eliminate pathogens to prevent disease? 38

Transport of pathogens 39
Exposure to pathogens 39
MN Rules Chapter 7041: Pathogen reduction 40
Pathogen reduction for septage regulated under MN Rules Chapter 7041 40
Treatment Standards — Class A Biosolids 41
What treatment processes could I use? 41
Recordkeeping requirements 41
Treatment Standards — Class B Biog#lids 42
What treatment processes could I us 42
Recordkeeping requirements 42
Alternative 1 for Class B Biog testing 42
gksses to Significantly Reduce
45
55
Chapter 4 G 57
58
58
58
59
MN Rules Chapter
59
59
59
can you use VSR? 60
epts of calculating V§ 60
ations for calculating 61
How to choose th 61
How to calcu 62
How to calg 63
using pproximate Mass Balance Equation 63
in your digester? 71
72
gestion of anaerobically-digested biosolids 72
sench scale digestion of aerobically-digested biosolids 73
Option #@Bpecific Oxygen Uptake Rate (SOUR) for aerobically digested
biosolids 73
Option 5: Aerobic processes at greater than 40°C (104°F) 74
Option 6: Adding alkali 74
Option 7: Reducing moisture of (drying) biosolids that contain only
stabilized solids 75
Option 8: Reducing moisture of (drying) biosolids that contain
unstabilized solids 75

E Land Application of Biosolids ® Credits June 2001



Option 9: Injecting biosolids underground 76

Option 10: Incorporating biosolids into the soil 76
Chapter 5 Sampling & analyzing biosolids 77
A note on safety when collecting biosolids samples 77
MN Rules Chapter 7041: Collecting representative samples 78
Representative samples are accurate samples 78
For what parameters should I test? 81
Sampling requirements for organic compounds 82
How often should I sample? How many samples should I take? 82
Minimum sampling requirements 82
If metal concentrations are high, sa mor; 82
When reduced sampling may be app 84

84

85
85

86
87

88
88
89
89
920
920

91
91

MRules Chapter 7041

Chapter 7 Determj; 93
What is soil? 94
Soil textur 94

96

96

97

97

97

98

99

MN Rules Chapter 7041: Highly permeable soils 929
Seasonal high water table and depth to bedrock 101
MN Rules Chapter 7041: Seasonal high water table and bedrock 102
Soil pH 102
MN Rules Chapter 7041: Soil pH 103
Soil phosphorus level 103
MN Rules Chapter 7041: Soil phosphorus level 103

Land Application of Biosolids ® Credits June 2001



Soluble salt content of soil 104
MN Rules Chapter 7041: Soluble salt content of soil 104
Organic soils 104
MN Rules Chapter 7041: Organic soils 105
Chapter 8 Using legal descriptions & county soil surveys 107
Using legal descriptions 108
Example 109
Townships & ranges 109
Sections 111
Using county soil surveys 113
Index to map sheets 113
Map sheets (detailed soils maps) 113

Soil symbols & other features on map 114
Chapter 9 Site restrictions, il sampling 117

Separation distangg

124

ules Chapter 7041:
o calculate areas

132
132

134
134

How to calculate application rates for septage regulated under MN Rules
Chapter 7041

apter 7041: Calculating the agronomic rate of biosolids 135

136

Step 1: How to determine the realistic yield goal

Step 2: How to determine the MANA rate

MANA rates are either fixed or must be calculated

137

137
137

How to calculate the MANA rate

138

E Land Application of Biosolids ® Credits June 2001



Step 3: How to determine the agronomic rate of biosolids 139

First collect the necessary information 140
Step 3A: How to determine second year carryover nitrogen 141
Step 3B: How to determine first year carryover nitrogen 142
Step 3C: How to determine available nitrogen in current year's biosolids__ 143
Step 3D: How to determine nitrogen credits 143
Step 3E: How to determine the agronomic rate for biosolids 145
Step 4: How to determine the application rate of biosolids 146
Step 4A: How to determine application rate for dewatered or cake biosolids
146
Step 4B: How to determine the application rate for liquid biosolids 147

How to determine application rate fog§fcWatered or cake biosolids___ 149

Calculations made after appllcatlon prmine actual amounts of

solids, nutrients and metals apg 151
How to determlne amounts ¢ 152
itrogen actually applied 153

154
154
155

165

166
167
167
167
167

168
168

171
172

plly applied_

172
172

181
181
181

185
185
185

186

Receiving (or being denied) site approval 187
MN Rules Chapter 7041: 187
Changing acreage after receiving site approval 187
Changing site management practices after receiving site approval 187

Land Application of Biosolids ® Credits June 2001



Chapter 13 Records & annual reports 189

Who must keep records for biosolids programs? 190
MN Rules Chapter 7041: Recordkeeping for non-exceptional quality

biosolids 190

Records to keep for 5 years 191

Records to keep indefinitely 191

Monitoring records — details 192

Pathogen and Vector Attraction Reduction (VAR) records — details 192
Records for management practices, site restrictions and VAR (injection or

incorporation) 192

Report form designed for data entry 198

Page 1 of Annual Report: Basic infor ogen reduction & VAR __ 198

Page 2 of Annual Report: Biosolids a 199

Page 3 of Annual Report: Site-speci 200

; 201

205

211

211

212

E Land Application of Biosolids ® Credits June 2001



ntroduction

initions

history of

[ J
[
[ J
Definition ms used
ricultural landg¥ gri gans land on which a food crop, feed
Crop, COVer Crog is orown as well as land managed for the
production of hayya Al ¥zing of livestock, or rangeland.

guic rate means the biosolids application rate (dry
oned to:

¥the amount of nitrogen which can be utilized by the food crop,
rop, fiber crop, cover crop, or vegetation grown on the land; and
e the amount of nitrogen in the biosolids that passes below

groundwater.
Annual pollutant loading rate. Annual pollutant loading rate means the

maximum amount of a pollutant that can be applied to a unit area of land during a
365-day period.

Land Application of Biosolids ® Intro: Definitions & History of Regulations June 2001 i



Apply biosolids or biosolids applied to the land. Apply biosolids or biosolids
applied to the land means applying biosolids by spraying or spreading biosolids
on the surface of the land, injecting biosolids below the surface of the land or
incorporating biosolids into the soil for beneficial use.

Available nitrogen. Available nitrogen means nitrogen that is present in
inorganic forms and the amount of organic nitrogen that can be mineralized to
plant available forms.

Beneficial use. Beneficial use means any application of biosolids to the land to
improve soil physical and chemical properties by supplying nutrients, organic
matter, and other components of this materj

Biosolids. Biosolids means sewage slud ptable and beneficial for

wmiilative pollutant loading rate means
fnoroanic pollutant that can be applied to an area of

stipulation agreement, or other written approval from the MPCA.

Domestic septage. Domestic septage means either liquid or solid material
removed from a septic tank, cesspool, portable toilet, Type III marine sanitation
device, or similar treatment works that receives only domestic sewage. Domestic
septage does not include liquid or solid material removed from a septic tank,
cesspool, or similar treatment works that receives either commercial wastewater
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or industrial wastewater (wastewater generated in a commercial or industrial
process) and does not include grease removed from a grease trap at a restaurant.

Domestic sewage. Domestic sewage means waste and wastewater from humans
or household operations that is discharged to or otherwise enters a treatment
works.

Dry weight basis. Dry weight basis means calculated on the basis of having
been dried at 105 degrees Celsius until reaching a constant mass, or essentially
100 percent solids content.

EPA. EPA means the United States Envir tal Protection Agency.

Exceptional quality biosolids. Excepti josolids means biosolids
which have been prepared to meet s pathogen reduction

requirements in part 7041.1300, tant concentrations in part
7041 1100, subpal“[ 4,1 vector attraction reduction

Feed crops.
animals.

ng the procedure found in part 620,
of the United States Department of
ervation Service National Soil Survey

employed, app@ted or elected who are not directly involved in routine review
of a waste disposal facility. /nspector may include individuals who are employed
as environmental health specialists or sanitarians, technicians, zoning
administrators, county solid waste officers, pollution control specialists,
engineers, soil scientists and hydrologists.

Land application site. Land application site means an area of land that receives
application of biosolids for beneficial use.
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Long-term storage. Long-term storage means the storage of dewatered bulk
biosolids for a period greater than 30 days but not exceeding seven months at a
land application site.

Material derived from biosolids. Material derived from biosolids means
biosolids received from a treatment works whose quality is changed either
through treatment or mixing with a nonhazardous material prior to being
applied to the land.

Mine. Mine means an excavation for minerals.

NPDES permit. NPDES permit means a
Elimination System permit issued by the
conditions the discharge of pollutants to
NPDES/SDS permits issued by th
under this chapter.

al Pollutant Discharge
authorizes under certain

Operator. Operatgca i i cting work at a
waste disposal fag . Opd nnel, laborers,
transporters, cd irecte i ivi s in
managerial roles Sgie v i
supervision or [ion i ility. oes not include
private individu
farmed b i i . i sf¥icili [ rvisors and

ontainer. Other contd{k I an open or closed receptacle.
is includes, but is 3 aed 0X, carton, or vehicle or trailer
th a load capacij

ms that are capable of producing an
ost.

boundary aB@ke 200 centimeters (78.7 inches) in depth, below the saturated
layer. The zon®@f saturation, i.e., the water table, is perched on top of a
relatively impermeable layer. The Natural Resources Conservation Service also
classifies this as "epi-saturation."

Person who prepares biosolids. Person who prepares biosolids means the
person who generates biosolids during the treatment of domestic sewage in a
treatment works or the person who derives a material from biosolids.
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pH. pH means the logarithm of the reciprocal of the hydrogen ion concentration
measured at 25 degrees Celsius or measured at another temperature and then
converted to an equivalent value at 25 degrees Celsius.

Pollutant. Pollutant means an organic substance, an inorganic substance, a
combination of organic and inorganic substances, or a pathogenic organism that,
after discharge and upon exposure, ingestion, inhalation, or assimilation into an
organism either directly from the environment or indirectly by ingestion through
the food chain, could, on the basis of information available to the administrator
of EPA, cause death, disease, behavioral abnormalities, cancer, genetic
mutations, physiological malfunctions including malfunction in reproduction, or
physical deformations in either organisms pring of the organisms.

Pollutant limit. Pollutant [imit means a lue that describes the
amount of a pollutant allowed per uasamount of bi@solids, such as milligrams

Public contact s potential for
contact by the f ¢

Phias never been grown,
and level of management as
nservation Service, county

clamation site drastically disturbed land that is
reclaimed using #ihis includes, but is not limited to, strip mines and

Residential development means ten or more places of
in ten acres of land. The term also includes schools,
als, nursing homes, businesses, offices, and apartment buildings
aving ten or more living units.

SDS permit. S5 permit means a State Disposal System permit issued by the
MPCA that authorizes under certain conditions the subsurface disposal or
on-land disposal of pollutants and the operation of a disposal system.

Seasonal high water table. Seasonal high water table means the highest level
the water table reaches during a given year. Methods of determining the seasonal
high water table are given in part 7041.3400, subpart 3.
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Sewage sludge. Sewage sludge means solid, semisolid, or liquid residue
generated during the treatment of domestic sewage in a treatment works. Sewage
sludge includes but is not limited to, scum or solids removed in primary,
secondary, or advanced wastewater treatment processes and a material derived
from sewage sludge. Sewage sludge does not include ash generated during the
firing of sewage sludge in a sewage sludge incinerator or grit and screenings
generated during preliminary treatment of domestic sewage in a treatment works.
Sewage sludge that is acceptable and beneficial for recycling on land as a soil
conditioner and nutrient source is also known as biosolids.

Short-term storage. Short-term storage means the storage of dewatered bulk
biosolids for a period of less than 30 days d application site.

Sinkhole. Sinkhole means a closed deprd@hi af@rea of Karst topography
that is formed either by solution o ial limestof€ or by collapse of
underlying caves.

Soil horizon. Soil 4

Total solid
when the bios8

otal solids means the materials in biosolids that remain as residue
s are dried at 103 to 105 degrees Celsius.

Treatment works. Treatment works means either a federally owned, publicly
owned, or privately owned device or system used to treat, recycle, or reclaim
either domestic sewage or a combination of domestic sewage and industrial
waste of a liquid nature. This includes a septage treatment or septage storage
facility that receives domestic septage from multiple sources. For the purpose of
Minnesota biosolids regulations, a treatment works does not include septic tanks
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unless they are part of a wastewater treatment facility operated by a municipality
or sanitary district that is required by the MPCA to have a NPDES or SDS
permit.

Type IV certified operator or inspector. Type IV certified operator or
inspector means a person certified according to chapter 7048 for the land
application of biosolids or the inspection of biosolids land application sites.

Unstabilized solids. Unstabilized solids means organic materials in biosolids
that have not been treated in either an aerobic or anaerobic biosolids treatment
process.

Vector attraction. Vector attraction megls the acteristic of biosolids that
attracts rodents, flies, mosquitoes, or oth apable of transporting
infectious agents.

Volatile solids. Volati ] hount of the total solids in biosolids
lost when biosolids ‘ L ius i presence of
excess air.

dndwater at a frequency
Valence of hydrophytic vegetation
oil condition; and

jrevalence of such vegetation.

) support ap
in a saturatet
€S, support 3

d duration sufficien
ically adapted for |
nder normal circumstd
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History of biosolids regulations

1979: 40 CFR, Part 257

The U.S. Environmental Protection Agency (EPA) adopted the first
comprehensive regulation governing the use and disposal of biosolids on
September 21, 1979. This regulation was 40 CFR Part 257. It primarily regulated
biosolids treatment, soil pH, soil cation exchange capacity, cadmium loadings
and PCB concentrations. Biosolids treatment was one of two types:

e Processes to significantly reduce pathogens (PSRP)

e Processes to further reduce pathogen

1982: MN Rules Chapter 7040

The State of Minneghta higie ds since 1982.
On May 18, 198 y Rules Chapter

7040) were pro rules were
only those of mun

governmental ( gulated by these
rules. The rules spreading sites

ction, analysis, §
plication areas requi e Minnesota

osohds Landspreadmg facilities
o operate. Landspreading sites
y owned by farmers. A Letter of

¢ different. Both facilities and sites were
oproval could be renewed.

g¥tate of Minnesota adopted MN Rules Chapter 7048 for certifying
V waste disposal facility operators and inspectors. These rules
establish critci@for skill, knowledge and experience necessary for certification.
Biosolids operators, inspectors and those who apply other industrial by-products
and solids wastes to land are classified as Type IV. These individuals must meet
all of these conditions:
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e Must have a high school diploma or equivalent
e Receive training from the MPCA

e Have at least six months of experience (operators) or have inspected ten
facilities (inspectors)

e Have received a passing score on an MPCA exam

e To maintain certification, Type IV operators and inspectors must receive at
least nine contact hours of additional training every three years.

The MPCA has trained and certified more than 1,000 Type IV operators and
inspectors since 1982. Along with their ot ies, these individuals are
responsible for the safe and beneficial re iosolids by approximately
200 wastewater treatment facilities in M1 iti
residual by-products from some ing gs. iosolids regulatory and
operator training and certificatig g een used as models around the

country.

1993: 40 CFR Part 503

nt works, as
dustrial by-products

equirements for all major
luding land application,
ling and using lagoons). For land

8 adopted 40 CFR Part 503, the MPCA felt that it would be in the
nunity’s best interest to repeal MN Rules Chapter 7040 and draft a
@porate parts of 40 CFR Part 503. By doing this, biosolids land
application operations in Minnesota would only have to follow one rule.
Consequently, MN Rules Chapter 7041 was adopted on May 19, 1997.

Minnesota Rules Chapter 7041 is comprehensive. It combines new requirements,
previous Chapter 7040 requirements, and all 40 CFR Part 503 requirements for
land applying public and private biosolids. MN Rules Chapter 7041does the
following:
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Provides requirements for the land application of biosolids and septage produced
by a municipality or political subdivision

e Regulates the pathogen and vector attraction treatment standards and
chemical monitoring of biosolids that are to be land applied

o Establishes criteria for the permitting, land application site approval, storage,
pollutant limits, management practices and limitations, recordkeeping and
reporting of biosolids that are land applied in Minnesota

e Does not establish regulatory criteria for domestic septage from private
individual septic tanks or industrial by-products that are applied to land.

e Does not regulate surface disposal, i tion or landfilling of biosolids,

unlike 40 CFR Part 503

Notable differences between MN 7

MN Rules Chapter 7040 (1982)

hapt (1997) and the previous

LAl
regardless of land

and no longer exi
land are the s

ndefinitely, whereas in the past
e years. Sites would oplishs approved if the

rations. The concept
of its processing and
d quality requirements, using
ilar to using other high quality

biosolids under Chapter 7041. These coarse-textured, highly permeable soils
can now receive the benefit of an organic soil amendment and a slow-
release nitrogen supply, under certain restrictive management conditions.

Chapter 7041 has reduced the minimum soil pH to 5.5 for sites receiving

biosolids. The new soil pH limit applies to all land under Chapter 7041,

whereas the minimum pH requirement of 6.5 under previous Chapter 7040
applied only to land used for food-chain crops.
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An applier can now apply biosolids to non-agricultural land, such as a

reclamation site (see 7041.0800 subpart 5) without necessarily meeting all

the land application criteria for agricultural sites (e.g., slopes, soils,
setbacks).

Type IV operators and inspectors, as well as those who prepare and apply
biosolids, should become familiar with the rules — this manual does not address
every aspect of the rules. See Appendix A for a copy of MN Rules Chapter 7041.
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Chapter

Achieving
6 Good
Public

nsS

programs have been plagued with
ptance since day one. We believe
s are offended by human waste.

carly age and remains with us. The

gasoline is crud¢ ? ¢ human waste stigma, many people believe
that industzigses Wlated and that sewers are a convenient repository for all

tnow the rules and regulations or how good our compliance is with
our recycling program isn’t well accepted by the public. With poor

programs. In adQition, we constantly react to hostile neighbors, public officials
and even environmental organizations when the public has this mindset.
Establishing and maintaining an acceptable public image is half of the
responsibilities for those of us who run a successful biosolids recycling program.
The other half is knowing and following rules and regulations.
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There are two aspects to public relations, and they are intertwined. One aspect is
to gain acceptance from potential biosolids users, generally farmers. The other
aspect is to satisfy the concerns of the public, which includes the farmers'
neighbors, township boards and county officers. This chapter provides
suggestions on how to address concerns of all involved.

How to find cooperative landowners

In Minnesota, biosolids are recycled on nd, forest land and
‘ reclamation sites. By far the most comm sers in Minnesota are
- | | farmers. Consequently, this sectio

biosolids.

Learn the a¢

Benefit/acre
$25.00

$30.00

ssium $0.15/1b $4.50
copper $2.00/1b $10.00
zinc 4 1bs/acre $1.25/1b $5.00
tons/acre $10/ton $20.00

$94.50

ippliers can give current costs.

In addition to the nutrient value, it is important to stress that much of the nitrogen
applied is in the organic form, which is slow-release. This form of nitrogen feeds
the crop throughout the growing season and supplies nitrogen for several years to
come. Also, other nutrients are supplied, such as sulfur, iron, magnesium,
manganese, and calcium. Don't forget to talk about the organic matter provided
by the biosolids application. Organic matter is extremely important in
maintaining soil tilth, improving water-holding capacity, reducing runoff, and
preventing erosion.
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Develop a brochure or information sheet. Several biosolids

facilities in Minnesota have produced their own brochures. Something as

simple as an 8.5 x 11 inch color sheet folded into three sections is usually
adequate. Keep the language simple and upbeat, do not use jargon or unfamiliar
acronyms, dwell on the positives and not the negatives, and do not try to cram
too much information into the brochure.

Once you have calculated the nutrient value of a typical application of biosolids
as explained in the previous section, you have a terrific start on an educational
brochure or information sheet. Besides the nutrient value of your biosolids, this
informational piece can include one or more of the additional ideas below:

U Description of your applicati hether you surface-apply or
jection i the farmer because not only does he
age operation.

Q , ] dustrigl regulation,

in your biosolids coni® s in so1l, other
A "Clean Limits." Al

Ask agrig altension for help. The Minnesota Cooperative
Extension

ral extension service can put you in touch with potential
the extension service can help you organize farmer

e roadside demonstration plots. We have all seen seed
ial plots as we travel down rural roads and highways. These plots:

o Educate f®¥mers as to which crop varieties do best in their area, and

e Advertise the name of seed companies.

Biosolids operators can use the same technique to educate the public and
advertise their local biosolids program. Plots can be set up at low cost with the
assistance of agricultural extension or a local crop consultant together with a
cooperating landowner. We suggest you:
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U Make sure the plots are adjacent to well-traveled roads.

U

Display attractive informational signs.

L Always have a control (no fertilizer, no biosolids) plot. Sometimes
agricultural extension is more cooperative if you offer to pay them to collect
yield information at the end of the season.

O If you compare biosolids to fertilizer plots, make sure you have a sign
showing cost per acre of fertilizer for both plots.

Take part in Farmer Field Days. Other techniques used in agriculture
to educate and promote interest are F; Field Days and summer farm
tours. These types of activities are usuall i y the agricultural extension
service or by local agribusinesses. Proba way to take part in one of
' e agricultural extension
ould be one of your
o or has received biosolids. You can

ailing list of farmers — get help from agricultural extension service
Place newspaper advertisements

a
U Place radio announcements
a

Invite local media to your event. Before the event, you may want to discuss
with the media what you are trying to accomplish. You can even write a short
press release for them to publish or announce as a news item.
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How your program can gain public acceptance

In this section, the public refers to neighbors to land application sites and can
include farmers, township board members, local environmental groups and
county officials (i.e. planning and zoning officers and environmental managers).
Public acceptance goes hand in hand with public education. In other words, once
someone is educated or informed of biosolids recycling, that person's acceptance
of the practice usually comes naturally. However, there are always some that are
persuaded more by an emotional and sensational argument than by scientific
facts. What was it that Jack Nicholson shouted in the movie, A Few Good Men?
—"You can't handle the truth!" Some peo don’t want to believe,
regardless of facts, that biosolids recycli '

imes they are. It
Discuss with the
deal that this is just

s the local media is g nd short staffed, in which case we
nd that you write the

ews story. Send along some
with the press release. Always

U Environmental events (Earth Day Celebrations)
0 School science fairs

U Classroom presentations

U Wastewater treatment plant tours

U City/Farm Days, etc.
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The events suggested above offer opportunities where you can set the stage. You
may want to borrow the Biosolids Recycling Display from the Minnesota Section
of the Central States Water Environment Association (CSWEA)/Minnesota
Wastewater Operators Association (MWOA) Joint Biosolids Committee. This
lighted, table top display contains many informative pictures, pamphlets and a
video pertaining to biosolids recycling. The only cost for the display is shipping.

Another idea is to have samples of crops grown with your biosolids, such as ears
of corn or miniature wheat sheaths. If you prepare ahead of time, one could dry
some Class B biosolids in a drying oven to pasteurize it, and then use it to grow
flowers to put on display. The same biosolids could be used in classroom
presentations where the students plant flo pots containing the biosolids. If
you do not want to go through the mess atch of pasteurized
biosolids you can use Milorganite. Milor: able at most nurseries and
garden centers.

lay, the more
consider

of routine to meet w information to the public
they move into an af@h e not worked before. It is also

1ds spokesperson for help. At the township level, a formal
ot normally necessary. Experience has shown that people simply

want some qudgions answered.
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Biosolids recycling

o

messages

Whether you write a press release, conduct a public information meeting or
exhibit a display at a public event, there are four main messages you should try to
get across. These are:

Biosolids recycling is beneficial. The product supplies macro- and micro-

nutrients, organic matter, and sometimes lime. The nutrients are slow-

release that "spoon-feed" the crops throughout several growing seasons. The
nitrogen in biosolids is less likely to leach to ground water compared to
commercial forms of nitrogen fertilizer.

Biosolids application to land is also bene
Instead of the normal glass, metal,
recycles nutrients. Since nutrientg
surface water pollution, the rec
by reducing the tota

it is a form of recycling.
, biosolids application
ne cause of ground and
ients should lessen these problems
into the environu@ent. Biosolids

recycls

g is not something new. In Minne
3 conducted since the eg

rosolids recycling. This
and sanitary districts.
mon method of biosolids

ota has investigated the continuous use of biosolids to
more than 20 years. The research has concluded that

Martha Pro@@io, former Deputy Administrator for Water, EPA, is quoted as
saying, "In fa8 all the years that properly treated biosolids have been applied
to the land, we have been unable to find one documented case of illness or
disease that resulted."

The safety of biosolids recycling is further enhanced by strict enforcement of
industries connected to our sewers through pretreatment programs. In addition,
the frequent monitoring of biosolids ensures that only a quality product is
recycled on land.
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Suggested Do’s and Don'ts for public acceptance

Be proactive! Do not wait for a conflict to start a public acceptance
1 campaign — by then it’s too late. The only public acceptance campaigns
that really work start when everything is going along fine.

2 In real estate, it’s “Location, Location, Location.” In biosolids recycling, it’s
"Perception, Perception, Perception." Or as someone has said, "Perception is
reality." Be the first to mold the public's perception of
biosolids recycling. Do not let someone else be the first to educate the
public on biosolids recycling. This someone else is usually a misguided and
misinformed individual that portrays ki#8@tids recycling in a negative light.
Be proactive!

Stop using the word sludge. U
with a name for your biosolz

biosg¥ids, or better yet, come up

Stop using the ’ ispof@ Use words like lgnd apply,
beneficial usgfh

@) o b~ W

not been recycled in the past. Sometimes people have legitimate
ch as odors, traffic, runoff, etc. You know what to do about these
problems. HOW@wer, often it's gossip or the fear of the unknown that starts a
campaign against biosolids recycling. We must remember that the public is
constantly bombarded with sensationalist news stories about contamination by
something dumped on the land.

In Minnesota, several counties and townships have completely prohibited
biosolids recycling. Others only allow biosolids generated within their borders to
be applied to land within their jurisdiction. Still others allow biosolids recycling,
but have ordinances that make it difficult or impossible with which to comply.
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As mentioned earlier, a little proactive biosolids recycling education can
circumvent the fear of the unknown. However, let's assume that a full-fledged
conflict has arisen over your biosolids recycling program. What can you do?

U First, remember that it is very difficult to get people to change their minds, at
least publicly, at this point. This is especially true for those who initiated the
conflict in the first place. If possible, address their concerns by
compromising on issues. This way both parties win.

L Often at public meetings, one or two very vocal or hostile individuals show
up — try to isolate these people and talk with them separately. During the
meeting, address the concerns of the average attendee.

L Ask experts for help. Call the MPC
spokesperson for help.

ional WEF biosolids

U Communicate with small gro
comfortable and less likely

and safety of biosolids recycling.

o be applied to the demonstration site, invite all of

discussed previously). If necessary, have the agriculture extension
other unbiased agency collect soil, water and yield samples at the
jon site before biosolids application and then again after harvest.
Discuss théWesults of the demonstration with the governing body, and
assuming things were successful, request that you be allowed to apply
biosolids on a few more sites. A slow progression from one demonstration
site the first year, then maybe two or three sites the second year, and finally
carte blanche the third or fourth year has worked for other biosolids
managers. Townships and counties are sometimes afraid of handing over
what they perceive as total control too quickly.
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Resources

Pamphlets

Video

Books

Biosolids Recycling: Beneficial Technology for a Better Environment (EPA
832-R-94-009), U.S. Environmental Protection Agency

Biosolids Recycling (HP 1403), Water Environment Federation

Biosolids Recycling: Beneficial Technology for a Better Environment
(HS 1404), Water Environment Federation

Put Biosolids Recycling to Work in YoufCla (HS 1505), Water
Environment Federation

Biosolids Information Kits (Z ‘ er ironment Federation
Biosolids Recy@ Water Env1roann

@hment Federation
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Chapter

How
Land
@%at ent

rks

plants, microorgan
ments of the environ

components of Tl

pathogens ag

lant, physical, g

ns and other lysical, chemical and biological
@htment system for biosolids. The
itrogen, phosphorus, trace metals,
pounds. As in a wastewater treatment

biological processes break down these components.
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Soil as a medium for physical processes

Soil acts as a filter for biosolids much the same way a bar screen filters
wastewater in a wastewater treatment. Such filters remove the large wastewater
contaminates, while small particles are allowed to pass through the filter. The soil
is like a screen in that it physically filters particles and contaminates from land-
applied biosolids.

When biosolids are applied to the land, solid materials such as organic matter and
certain pathogens (for example, helminth eggs) are filtered from the biosolids. As
a result, these solids stay near the surface oil where other treatment

processes can then occur.

ally filter biosolids
vith a coarse

in the die-off of pathogens in
oisture content of the soil and
it works. Most pathogens are

sically filter the particles of organic
he organic matter particles remain at or near the
8¢ soil temperature and moisture content

, and the UV rays from sunlight help kill pathogens.

contribute to ti@die-off of pathogens from land-applied biosolids.
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Soil as a medium for chemical processes

The soil system provides the medium upon which contaminates of biosolids are
treated by chemical processes. There are several chemical processes that occur to
filter out inorganic chemicals, persistent organic compounds and pathogens in
biosolids. These processes are:

e lon exchange
e Adsorption
e Precipitation

o Complexation.

Ion exchange

Ion exchange is th
particles. The

_Negatively -
charged clay

~ Negatively
charged clay
- or

potassium, hydrogen)
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Adsorption

Adsorption is a non-reversible process where ions are bonded to soil minerals by
chemical reactions. This process also occurs in a charcoal filter or activated
carbon filter. Viruses are also adsorbed onto soil particles.

Precipitation

o or more soluble ions
dustry is the addition of alum to
. In soils, many compounds are
h as trace metals. Soil minerals

Lead Sulfate —
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Complexation or chelation

Soil as a medi

Complexation or chelation is the interaction of metals with reactive sites on soil
humus. Soil humus is a very complex mixture of natural organic compounds.
Humus is essentially the end-product of organic matter decomposition and is
resistant to further break down. In this process, a metal ion binds with a humus
compound to form a relatively insoluble complex. This complex is relatively
resistant to decomposition and re-release of the metal into solution as an ion.

Chelation

¢ soil texture, pH, organic
ydrous oxides. Fine textured
suitable chemical filter. The soil

tals. At one tim

r biological processes

The soil cont: many living organisms that decompose or alter material placed
on or in the soil. An estimated 8000 pounds of microorganisms per acre live in
the top six inches of soil. These microorganisms act to alter components in
biosolids by:

e  Mineralization
e Immobilization

e Elimination
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Mineralization

Mineralization is converting an element from an organic form to an inorganic
form. An example of mineralization is the conversion of organic nitrogen in
biosolids to ammonia and nitrate, which are inorganic.

Biosolids
Cake

Immobilization

to an organic form
ample of
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Elimination

Elimination is destroying or altering pathogens or organic compounds by soil
microorganisms by predation, competition and degradation.

Pathogen

e Volatilize ammonia nitrogen in land-applied biosolids can be volatilized
into the atmosphere during and soon after application.
e Denitrified — converted from nitrate to gaseous nitrogen forms that volatilize

Phosphorus is:

e Precipitated by soil minerals

e Adsorbed by clays and hydrous oxides

e Taken up by plants

e Immobilized or mineralized by soil microorganisms
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Trace metals are:

e Used by plants as essential elements in plant growth
e Held by complexation with soil humus

e Adsorbed by clays and soil minerals

e Precipitated by soil minerals

Pathogens are:

e Consumed by soil microorganisms
Adsorbed by clays

Die from hot, cold, wet or dry soil conditions
Trapped by soil organic matter

Destroyed by ultraviolet sunlight exposure

Persistent organic compounds are:
e Broken down by soil microorganism
e Chemically decomposed
e Adsorbed by clays and soil
e Volatilized

Q.

let light

8 suitable as a land

Land Application of Biosolids ® Ch.2: How Land Treatment Works June 2001



Chapter

ducing

ns

= Disease

The major typ&@ef pathogens in municipal wastewater are bacteria, viruses,
protozoa, and helminths (parasitic worms). For a detailed list of the main
pathogens of concern in municipal wastewater and biosolids, see Appendix C.
This list includes survival times of pathogens in soil and on plant surfaces.
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Why reduce or eliminate pathogens?

Reducing or eliminating pathogens in biosolids is the first step in weakening or
breaking the disease chain. Requirements to reduce pathogens strive to protect
public health and the environment by preventing the spread of disease.

Pathogens in wastewater are primarily associated with the solid fraction of
wastewater. This means that these solids may have much higher pathogen
densities than incoming wastewater, even after biological wastewater treatment.

Goal of treating
for pathogens

Class A pathogen reduction
requirements

o At the time of use, test to
show that no bacteria have
regrown

Class B biosolids psol1dS S8 they e C(Class B pathogen reduction
reduced numbers of requirements, and

s, but are not necessarily o certain site restrictions
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For Class A biosolids, eliminating pathogens prevents disease. This is not the
case with Class B biosolids. To help prevent the spread of disease from Class B
biosolids that have been applied to the land, operators must not only meet Class
B pathogen reduction requirements, but they must also take some specific
precautions (site restrictions) at the application site. One would want to combine
treatment processes and site restrictions for Class B biosolids to:

¢ Reduce the number of pathogens through treatment processes
e Reduce the transport of pathogens

e Limit the exposure of humans, animals and crops to pathogens

Transport of pathogens
A Animals, such as rodents, insec IS, amay transport biosolids off the site to
o which they were appligiilihis i ]
likelihood of this g i ctors are less

ollow the requirement
) separation distag

Exposure to pathg

iminate exposure to pathogens.
become exposed to pathogens

e Ingesting drinking water or recreational waters contaminated by runoff from
land-applied biosolids

Site restrictions are necessary to allow time for the pathogens to die-off through
the natural soil treatment processes discussed in Chapter 2. To review, these soil
treatment processes reduce pathogens by allowing the pathogens to be consumed
by microorganisms, become attached to soil, and die from being exposed to
severe weather conditions (hot and cold, wet and dry) and ultraviolet light.
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Some site restrictions are time-dependent. For example, humans and animals are
restricted from the site for a certain amount of time after biosolids are applied. In
addition, time restrictions apply to the types of crops that may be grown and to
harvest dates. Site restrictions are discussed in Chapters 9 and 11.

MN Rules Chapter 7041: Pathogen reduction

Biosolids applied to the land must meet one of the following:
e C(Class A pathogen reduction require
e C(Class B pathogen reduction requij

Biosolids applied to a lawn oz
or other container must meet Clg8g

704

Pathogen reduction for septage g N Rules Cha

See Chapter 14
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Treatment Standards — Class A Biosolids

(always required for biosolids applied to a lawn or home garden, or sold or given
away in a bag or other container)

What treatment processes could I use?

The treatment standard for Class A biosolids is to eliminate pathogens (technically,

the level of pathogens must be reduced to below detectable limits). When pathogens

are eliminated, the first link of the disease chain - pathogens - is gone, thereby
preventing disease. Because of this, Class A biosolids can be used in areas where

humans come into direct contact with the yal, such as on a lawn or garden.

To meet the Class A treatment standards, i ust meet both of these requirements:

Choose one of these alternative Appfidix C for detailed
descriptions.

) Alternative 1: Tk

L) Alternative @ )
: m

Balmonella sp. bacteria. The test must show that either
is met:

Recordkeeping requirements

For recordkeeping requirements for Class A pathogen reduction alternatives, see
Table18 in Chapter 13 and the corresponding discussion.
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Treatment Standards — Class B Biosolids

What treatment processes could I use?

The treatment standard for Class B biosolids is to reduce pathogens levels
significantly. To meet the Class B treatment standard, use one of the following
treatment processes listed below or other method that reduces pathogens.
Detailed descriptions of these alternatives are on the following pages.

Alternative 1: Fecal coliform testing

Alternative 2: A Process to Significantly Reduce Pathogens (PSRP)

Alternative 3: A process equivalent to a

Because the treatment standard dg nating pathogens entirely,
certain site restrictions apply to g s biosolids are applied.
Chapters 9 and 11 disg cdPStric@®ns in detail. Howgver, as a brief

exposure — in

Recordkeeping reé

Fortecordkeeping requasinents g8thogen reduction alternatives, see
b discussion.

¢ densities of viral and bacterial pathogens of biosolids that are
treated biol§@ically. The standard is:

The geometric mean of the fecal coliform density must be less than 2,000,000
MPN or CFU per gram dry weight of total solids.

However, in its guidance document, EPA states that the MPN dilution method for
fecal coliform analysis is more appropriate than the membrane filtration test for
CFU. Therefore, the EPA now recommends using the CFU test for fecal coliform
analysis only after operators can demonstrate comparability between these two
tests for the specific type of biosolids they generate.
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Collect 7 samples. Multiple samples for each sampling event are required

because the analytical methods are not precise and biosolids vary in quality.

Using seven samples is expected to reduce the standard error to a reasonable
level.

When sampling for fecal coliform bacteria, timing is very important. The EPA
Pathogen Equivalency Committee recommends that the samples are collected
and analyzed over a two-week period to reduce errors with single sampling
events. However, this may not be necessary to get a representative sample. An
example of this is a facility that has a storage tank filled with biosolids waiting to
be applied. This storage tank receives no additional biosolids after it is sampled.
The seven samples can be taken out of the t the same time because these
samples represent the biosolids in the ta intended to be land-applied
soon.

A more complicated example 18
such as a dlgester and going di

taken from a process unit,
eld. In this case, the operator must

process that precedes storage? Do the
asolids that have received the same level of treatment?

ating performance of the treatment process chosen
Athogens? How consistent are the influent characteristics: total
e solids content, pathogen densities, retention times and

2 Immediately after collection, cool samples to at least 4 degrees C,
but do not freeze.

Analyze samples within 24 hours. The operator responsible for
3 sampling must be in contact with laboratory staff so that they know when
the samples are expected to arrive (see Chapter 5 for details on sampling
and analyzing biosolids).
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Calculate fecal coliform count. To determine that the standard of less
than 2,000,000 MPN or CFU is met, calculate the geometric mean of the
results of the seven tests. To do this:

A. Take the log of each fecal coliform count
B. Average these log values

C. Take the antilog of the average log value

Example (using a calculator)

On the chart below, notice that the fecal coli count can be expressed as a

1 For each sample, enter into the calc
column B and press the log i

lOg 10

Sample # C

1 6.00
2 4.95
3 6.38
4 6.30
6.54
100,000 1.0x 10° 5.00

5,000,000 5.0x 10° 6.70

Average = 5.98
—

Geometric mean = 10 = 955,000
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Alternative 2 for Class B Biosolids: Processes to Significantly Reduce Pathogens (PSRP)

Processes to significantly reduce pathogens (PSRP) may be used to meet the
requirements for Class B biosolids. The process descriptions are similar to those
used in the past in both federal and state regulations. However, a PSRP process
description now only applies to the requirements for pathogen reduction; it
formerly included conditions related to reducing vector attraction as well (see
Chapter 4 for standards to reduce vector attraction).

When done correctly, PSRP:

U Reduces fecal coliform densities to less
gram of total solids, and

2 million CFU or MPN per

L Reduces salmonellae and enteric viru an roximate factor of 10.

The PSRP processes include:
e Aerobic digestio

e Anaerobic dig
e Lime stabi
e Composting

Air drying

Aerobic digestion
0 maintain aerobic
fention time) at a specific
¢ and temperature must be
ays at 15° C (59°F).

Jester operation "between" certain
¥ has not defined the relationship
Ctquation presented in the EPA guidance
nowledge, the relationship is not linear as it is

il this is clarified, we will use the linear

odel of aerobic digestion —
Time versus temperature

R —

4 46 48 50 52 54 56 58 60
Days

For further reference, process design sheets are in Appendix C.
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Anaerobic digestion
In anaerobic digestion, biosolids are treated in the absence of air for a specific
mean cell residence time (solids retention time) at a specific temperature. The
mean cell residence time and temperature must be between 15 days at 35° to
55° C (95° to 131° F) and 60 days at 20° C (68° F).

The following graph shows the relationship between time and temperature and
can be used to determine treatment conditions. For further reference, process
design sheets for digestion are in Appendix C.

erobic or anaerobic ¢

estion conditions are defined by specific time, temperature and
sirements). SRT is always expressed in days. In its simplest form, the
dividing the mass of biosolids in the digester by the average mass
ring or leaving the digester. The most simplified equation is:

agitation 1€
SRT is found
of biosolids ent

mass of biosolids in digester = SRT
average mass of biosolids entering or leaving digester per day (days)
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In this manual, mass is expressed as pounds. Mass is calculated by multiplying a
volume (as gallons) by the percentage of total solids (expressed as a decimal) by
8.34 pounds per gallon (a gallon of biosolids weighs approximately 8.34 pounds).
The unit of gallons cancels out when calculating mass and leaves the unit of
pounds to represent mass:

decimal
fraction for

_M X % total solids X 8.34 Ibs = Mass

glon’ (pounds)

When you express mass in pounds, the e

for Mlculating SRT is expanded

Mass of biosol
in digester
Mass of biosoli
entering or
leaving dageste

is calculation is si
the percentage of td

culate the SRT. The worksheets do not necessarily provide
enough spa@for all the detailed records of inputs and outputs you may need for
i or example, Worksheet 2 has space for only 50 days.

The worksheets are:

Worksheet Name & purpose

1 How to calculate the SRT for digesters operating under steady state conditions
(when the digester is always full and mixed and the volume of solids flowing into and
out of the digester is equal)

2 How to calculate the SRT for digesters operating under daily fill & batch withdrawal
conditions
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Before calculating SRT, consider grit accumulation
A digester may lose some of its volume because it accumulates grit. In
calculations that use the volume of the digester, calculate and use the actual
volume used in the digestion process. To find the correct digester volume,
subtract the volume taken up by the grit from the total volume of the digester, as

follows:
Total volume Volume
of digester ~ taken up by grit
(gal) (gal)
N2 N
To find o

Chapter 4,

records
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Worksheet 1 /Q:\

Page 1 of 2 ;_:E,_?
E i
-

How to calculate the SRT for G
digesters operating under steady state conditions

(when the digester is always full and mixed and the volume of solids
flowing into and out of the digester is equal)

Background Steady-state conditions in a mixed digester occur when the volumes of biosolids flowing
into and out of the digester are equal. Volume can be used to calculate the SRT for a
steady-state condition because the concentration of solids in the digester equals the
concentration of solids leaving the digester. This occurs when the digester is full and mixed
and the volumes added equal the volumes leaving the digester.

Equation The equation for Solids Residence Time (SR

digesters operating under steady state
for SRT conditions is:

How to calculate Calculating the SR
SRT concentration o
should be the sa

digester.

.e‘fa':?

§e
&

Exam
is kept mixed and full sg
ondary digester.
Primary (heated) digester is kept at
a constant volume of 250,000 gallons.
Average = 8,000 gal/day
“:.-'..* Volume of biosolids in digester = | 250,000

f"" (gal) — o days
5',':_:_." Volume of biosolids leaving digester > 8,000 SRT
o (gal/day)
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Worksheet 1 page 2 of 2

Month/Year

Digester volume

Digester volume

Temperature

Volume in or out
of digester
(gals)

Temperature

Volume in or out
of digester
(gals)

S
S

Add as
many
days
as you
need for
your
operating
conditions

\ooo\lomthHg
<

—
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w
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ee}

—
el
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w
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[\
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[\9}
3

[\
o]

N
el

v
(=]

w
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w
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w
w

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

Total
Average

Total
Average
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Workshest 2 £

How to calculate the SRT for digesters operating e ﬁ::{
under daily fill & batch withdrawal conditions

Background Calculating the SRT is slightly more complicated for non steady-state conditions, such as
daily fill and batch withdrawal. For these situations, you must incorporate the retention
time of mass that is added daily. (For simplicity, we left out multiplying the volume by
8.34 Ibs/gal to express mass, as it would cancel out anyway in the equation.)

Equation for SRT . . s e
Sum of [(daily feed volume x % total solids) x (days feed volume is in digester)] = SRT

Sum of (daily feed volume x % total solids)

How to calculate Use these instructions to fill in the chart on t
SRT SRT.

side of this worksheet and to calculate

@ Enter values for feed vol p
\ 4 . .
@ Convert % (co @ flecimal fraction &

answer in column b.
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Month/Year

Temperature

Feed volume
in gallons

(a)

Worksheet 2 page 2 of 3

% total solids
of feed, as
decimal fraction

(b)

axb

(©)

Days in
digester
(d)

cxd

(e)

g

S
S

Add as
many
days
as you
need for
your
operating
conditions
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Total ¢

L

Total e
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Example

Worksheet 2 page 3 of 3

This situation uses one unheated aerobic digester. Solids are fed to the digester daily.
When the digester is full, it is emptied except for a seed volume of 4,000 gallons. Find the
SRT.

Digester volume = 60,000 gallons
Seed volume = 4,000 gallons

Feed
volume % total solids
in of feed Days in
gallons as decimal fraction axb digester cxd
Day (@) (b) (©) (d) (e)
1 9000 3.9=0.039 351 6 2106
2 7000 4.2 =0.042 294 5 1470
3 10,000 5.6 =0.056 4 2240
4 9,000 4.8 =0.048 3 1296
5 12,000 3.5=0.035 2 840
6 9,000 3.0=0.030 1 270
7 0 — — —

total = 8222
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Lime stabilization

In lime stabilization, sufficient lime is added to the biosolids to raise the pH to 12
for 2 hours of contact. The EPA originally approved this PSRP process for lime;
therefore using other alkaline materials would have to be approved as a PSRP
equivalent process. The pH must be measured at or adjusted to 25° C.

How to adjust pH for temperature correction using lime or other alkaline material
Measure the pH in a slurry* at 25 °C. This can be done in one of two ways:

1 Biosolids samples may be taken and or warmed, whichever is
appropriate, to 25°C.

or

The operator c3 the csultg@based on the tempgrature of the
biosolids bej lowing calculajd#s:

Actual pH
or negative

lation.)

Example
If the measured

(30 ¢ measured ~ 25° C)

0.03 pH units 5
Next, calculate the actual pH:
Actual pH = measuredpH + correction factor

12.30 + 0.15

12.45
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Air drying and drying beds

Composting

Alternative 3 for Class B Biosoli

Air drying and drying beds for biosolids are rarely used to meet Class B
standards. Generally, they are used for storage. In this method, biosolids are
applied to a depth of nine inches or less on sand beds and are dried for at least
three months. For two of the three months, the average daily temperature must be
above 0° C (32° F). The average daily temperature equals the daily maximum
temperature plus the daily minimum temperature divided by 2.

Using either the within-vessel, static aer: indrow composting
methods, the temperature of the bigsalids must be r#8ed to 40° C (104°F) or

s. For 4 hours during the 5-
day period, the temper: i : ile must exceed 55° C (131° F). See

The EPA 5Ss. ThO@h en

i and recom@ndati8#s for

processes is

, see the ER
jon (1

Appendix C. For
publication,
625/R92/013,
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Chapter

Controlling

Vector
lon

insects, rodents, bir!
transportinggiims

gatact humans or animals. A principal
Ogens is by vectors. The unstabilized portion of organic
od source for microorganisms and vectors — its odor

routes by which
method to g

on can be reduced in the following ways:

e Bytrea nstabilized biosolids so that vectors are no longer attracted to
the biosol 188"

e By placing a barrier between the biosolids and vectors
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MN Rules Chapter 7041: Reducing vector attraction
Historical note: Those who manage biosolids must meet both the standards for

vector attraction reduction and the requirements for pathogen reduction. In the
past, both requirements were under the same standard.

When bulk biosolids are applied to agricultural land, forest, a public contact
site or a reclamation site, one of Options 1 though 10 for reducing vector
attraction must be met. (Options 9 and 10 create a barrier between potential
pathogens and vectors so the pathogens ca e transmitted from the biosolids

to the vector.)

ome garden or when

biosolids are sold or gj ther container, one of Options 1

through 8 for redu

or example, injection (a
action Reduction (VAR)

Option 3: Bench scale digestion of aerobically-digested biosolids

Option 4: Specific Oxygen Uptake Rate (SOUR) for aerobically digested biosolids

Option 5: Aerobic processes at greater than 40°C (104°F)

Option 6: Adding alkali

Option 7: Reducing moisture of biosolids that contain only stabilized solids by
drying to 75% total solids.
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Option 8: Reducing moisture of biosolids that contain unstabilized solids by
drying to 90% total solids

Option 9: Injecting biosolids underground

Option 10: Incorporating biosolids into the soil

Detailed descriptions of these options follow.

Recordkeeping requirements

For recordkeeping requirements for biosolids processing options for vector
attraction reduction, see Table 20 in Chap, and the corresponding
discussion.

Controlling vector attraction for sep unfier MN Rules Chapter 7041
See Chapter 14.

What is VSR?

y anaerobic or aerobic
naterial (food source for

ny biodegradable material that
so slowly that vectors that

pare the same mass of biosolids entering and leaving the
ple to use VSR Option 1. If using Option 1, biosolids

reduced at the good practice recommended conditions for anaerobic digestion at
15 days residence time at 35° C (95° F) in a completely mixed high-rate
anaerobic digester. Option 1 can also be used for aerobically digested and
composted biosolids, if desired.
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When can you use VSR?

As stated earlier, you must be able to compare the same mass of biosolids
entering and leaving the treatment process to be able to use Option 1 (VSR).

Since volatile solids reduction may also occur during some types of storage, the
rule allows the calculation to be made across both the treatment and storage
processes.

Concepts of calculating VSR

Volatile Solids Reduction (VSR) is calc atile solids mass balance
across the digestive process (it is opamal to includgivolatile solids reduction

across the storage process) — thg volatile solids coming into
the digester (the 1nputs

s mass. In this

ons, you must first be
. Calculate the mass of volatile

assof =
volatile
solids

x % volatile solids  x 8.34
(in decimal form) Ibs/gal
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Equations for calculating VSR

The most basic equation for calculating volatile solids reduction (VSR) is:

% VSR = mass of volatile solids (VS) inputs — mass of volatile solids (VS) outputs x 100
mass of volatile solids (VS) inputs

Subtracting the outputs from the inputs gives you the mass of volatile solids lost
by digestion. The basic equation above does not identify all detailed input and
output parameters that must be used in the calculation. Detailed equations are on
the following pages. Out of the following ust choose the equation that is
right for your operating conditions:

e Full Mass Balance Equation
e Van Kleek Equation

e Approximate

How to choose the right equatiof) t

n Kleek Equation or
pproximate Mass Balance Equation

, Approximate Mass Balance Equation

Full Mass Balance Equation

For a detailed discussion on VSR, see the EPA publication Control of Pathogens
and Vector Attraction Reduction, EPA/625/R92/013, revised October 1999.
Order by calling 1-800-490-9198.
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How to calculate VSR using the Full Mass Balance Equation

To calculate a Full Mass Balance of volatile solids reduction, the biosolids
manager must know all of the following (must be able to calculate the mass of
these streams):

O foral daily input and output streams:
e volumes
e total solids concentration

e volatile solids concentration

Q the mass of volatile solids left in the @iges you start and end the
digestion process

ost treatment plant operators
and doing the calculag hg. From this standpoint, it may be

example of ope
Mass Balance E

Balance Equation

o mass of mass of
Vsinitial _Imass of _ Vsd red _ Vsremains
n digester VS gecanted bicsolids in digester x 100

mass of
steed

Although using®he Full Mass Balance Equation is tedious, it can be used for
basically all digester operating conditions. As you will see, this is not the case for
some other equations. Under certain operating conditions that are described in
detail in the following sections, you can use the Van Kleek Equation or
Approximate Mass Balance Equation, both of which are simpler to use.
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How to calculate VSR using the Van Kleek Equation

The Van Kleek Equation is relatively simple because it uses only concentrations
of volatile solids. However, the Van Kleek Equation should only be used when
all of the following are true:

U the digester is operating under steady state conditions — feed rates equal
the biosolids removal rates

U no grit (fixed solids) is settling out in the digester (in this chapter, see Is grit
accumulating in your digester?)

U the fraction of volatile solids is the sa
digested solids, or there is no decant

e decant (supernatant) as in the

digested

stccd x VS digested

GV an Kleek Equation
1 can enter up to 50 days of data
ore than 50 days, continue on

bt 3) is found later i
ksheet. If you need

How to calculat€ VSR using the A a Balance Equation

The as ! the Approximate Mass Balance Equation are:

Q) no substantial accumulation of volatile solids is in the digester from settling
or scum accumulation
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Comments on using the Approximate Mass Balance &

Example 1

Example 2

Approximate Mass Balance Equation

% VSR = (Mass of VSgeq) - (Mass of VS gecand) - (Mass of VS gigesied) x 100
(Mass of VSfccd)

For the equation used to calculate the mass of volatile solids, see “Concepts of calculating VSR~
earlier in this chapter.

Worksheet 4 found later in this chapter is for tracking data for calculating VSR
using the Approximate Mass Balance Equation. You can enter up to 50 days of
data on the worksheet. If you need to track data for more than 50 days, continue
on another copy of the worksheet.

k Eq@Bations
, ¥ no doubt be asking yourself
th of time sampling should occur.

If you choose to use one of these

presents the loss of VS from all (g components to
e spemﬁc component

the concentration values from
average weighted value should

a steady-state process and their composition remains
1d average volatile solids values taken over a period
ge solids retention time. Using values collected over
RT should result in a more accurate calculation.

If biosolids are digested for 20 days and then stored in a tank for three months
before removing and land applying, you might choose to evaluate VSR over both
the digestion and storage processes. Further reduction in the VS may occur
during storage. In this case, the biosolids product volume in the tank represents
three months of inputs to the digester and storage tank. In order to calculate the
loss of VS, track all volumes, the input VS to the digester, any decant VS from
the digester and/ or storage for three months, and the VS in the end product.
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If your type of operation requires you to use a treatment process (versus a barrier
method) for vector attraction reduction and you cannot use either the Van Kleek
or Approximate Mass Balance Equation, try using Options 2, 3 or 4 for digested
biosolids.

Options 2, 3 and 4 can be used when it is not possible to calculate the 38%
volatile solids reduction (for example, when input and output data cannot be
collected). This method can also be used when the biosolids are assumed to be
stabilized before entering the digester and the result of a calculation for VSR
shows less than 38% reduction. For example, it is unlikely that a 38% VSR will
occur in a digester if the feed solids are already quite stabilized because they are
coming from a wastewater treatment unit wi ng detention times, such as an
oxidation ditch. Details on conducting tesftor options 2, 3, and 4 are in
Appendix D.
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Month/Year

(Add days
as needed.)

Worksheet 3
Data tracking for calculating
Volatile Solids Reduction (VSR)
using the Van Kleek Equation

Facility

Gallons

(%) (%) Gallons (%) (%) Gallons

N =

Average

Digester feed — Source 1 Digester feed — Source 2 Digested biosolids
TS TVS TS TVS TS TVS

@ |

@ | @] | @ | ® | ® ] | @ |

® |

(9)

Worksheet 3  page 2 of 2
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How to calculate the weighted average for 2-digester feed sources (in %TS)

If the digester receives only one feed source, this calculation is not necessary (in this case, use the value
obtained for (3) from the reverse side of this form in place of (10) in the Average VSR calculation

below.)

(L olxl  a[x[ @) +((__@|x[ ®]X ®])
= %
(L olxl @) +([_@[x[__ _e])
How to calculate the average VSR using the Van Kleek Equation
If a significant amount of grit accumulates in the digester, d for Average VSR by this

method will be conservative (i.e.; lower than the actual

L ao|-| © |

L ao|-([  ao]Xx|
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Is grit accumulating in your digester?

Example
This example uses a 500,000 gallon primary digester with the following characteristics:

e The digester feed averages 30,000 gallons per day of a thickened combination of
waste activated and primary solids at 5.0% total solids and 82.0% volatile solids.

e The average decant is 8,000 gallons per day at 0.80% total solids and 65.0%
volatile solids

e The average biosolids production is 22
solids and 68.6% volatile solids

allons per day at 3.39% total

2252
Ibs/day
fixed solids
input

solids, then 35.0%

35% = 187
fixed solids Ibs/day
in decimal form) fixed solids

in decant

X 3.39% X 31.4% = 1953
total solids fixed solids Ibs/day
(in decimal (in decimal fixed solids
form) form) in output
solids
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C. Calculate the total output fixed solids as follows:

1953 + 187 = 2140 lbs/day
lbs Ibs of fixed solids output

Step 3. How much grit has accumulated?

The input fixed solids (2252 1bs/day) does not equal the output fixed solids (2140
Ibs/day). Therefore, the amount of grit that is accumulating per day is the
difference between these values:

2252 - 2140 =
lbs/day Ibs/day

Future help

anaerobically-

further affderobic digestion in a bench scale test shows
e reduced by less than an additional 17%. The bench

See Appendix Wfor details on conducting this test.
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Option 3: Bench scale digestion of aerobically-
digested biosolids

Under this option, aerobically digested biosolids with 2% or less total solids meet
the standards for vector attraction reduction if they lose less than 15% volatile
solids when they are aerobically batch-digested in the laboratory at

20°C (68°F) for 30 days.

Biosolids with greater than 2% total solids can be diluted with effluent to 2%
total solids. See Appendix D for details on ¢ cting this test.

Rate (SOUR) for

11ds digested outside the 10-30° C range. The
@@imeiosted cannot be adjusted because the change
Tinstability in the oxygen uptake rate. See
g on performing the SOUR test.

A cO@p , X Test for Biosolids Treatment, is available for you to
the State of Pennsylvania. Find it at the following address:

www.dep. e.pa.us/dep/biosolids/biosolids.htm
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Option 5: Aerobic processes at greater than 40°C
(104°F)

This option applies primarily to composted biosolids. The biosolids must be
treated for 14 days or longer during which time the temperature must be
over 40°C (104°F) and the average temperature higher than 45°C
(113°F).

Option 6: Adding alkali

Biosolids meet the standards fo or attraction if sufficient alkali is

added to accomplish@*S@hc fo

) for urs

aalka an additional 22

an putrefy and potentially
faster this is likely to happen.

giveral days at the treatment works,

e pH falling to where the biosolids

For informati for temperature correction, see Lime
stabiliz of Chapter 3.
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Option 7: Reducing moisture of (drying) biosolids
that contain only stabilized solids

Under this option, biosolids meet the standards for vector attraction reduction
when both of the following are true:

e the biosolids do not contain any unstabilized solids generated during primary
wastewater treatment. Partially degraded food scraps and feces, likely to be
present in solids, could attract vectors even if the solids content is over 75%.

e the solids content of the biosolids is at /5% before the biosolids are

mixed with other solids

create or prevent vector attractio ¢ ried biosolids are exposed to
high humidity, microbe cdp ing the biosolids again, creating
odors.

Option 8: Redu solids

ction, the solids

¢ this, you must rem@e water from M¥e biosolids — you are not
allowed to add inert sgidimmto md . Removing water from biosolids
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. . . . . . . . . . . . . . . . . . . . . . . .

Option 9: Injecting biosolids underground

Biosolids can be injected below the soil surface to meet the standards for vector
attraction reduction. Injection works by creating a barrier between the vectors
and biosolids. The soil also removes water from the biosolids, which reduces the
biosolids’ mobility and odor.

When injection is used, no significant amount of biosolids can be present on the
land surface within one hour after injection. In addition, special restrictions apply
to Class A biosolids when this option is used to meet VAR. Because bacteria
grow especially well in Class A biosolids, solids must be injected within 8
hours after the pathogen-reduction proce i . During these first 8 hours,
levels of pathogenic bacteria should still However, after the first 8
hours, bacteria may grow rapidly.

resent dt a specific timg
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Chapter

Sampling
&analyzing

ids

Apling and analysis is 3
solids going to the fi
determine compliancd

product contai

rmation about biosolids is used
and inform users of what the

Wear rubbe¥ or latex gloves and eye protection whenever sampling biosolids.

Wear personal floatation devices when sampling lagoons from a boat. When
sampling from shore, have personal flotation devices readily available.

u

U Thoroughly wash and immediately treat any exposed skin, cuts or scrapes
that come into direct contact with biosolids.

u

Never sample in confined spaces, unless trained to do so.
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MN Rules Chapter 7041: Collecting representative
samples

L) The person who prepares biosolids, which are intended to be applied to the land,
is responsible for collecting and analyzing representative samples of biosolids.

A laboratory usually analyzes the samples, but it is the preparer’s responsibility
to make sure it is done correctly. To develop a sampling plan, the preparer must
answer several questions, which is the focus of this chapter. To help you develop
a sampling plan, see Worksheet 5, Biosolid, pling plan, and Worksheet 6,
Record of biosolids samples & analyses.

Representative samples are accurate sample

To be representaj
accuracy depend

amples get to the
in 2 hours (do not aerate the
e sure that anaerobic samples

laboratory so testi
sample during tra
remain anagaabi

biosolids, use an ice water bath —
larger than a quart.

within the allowed timeframes and the laboratory uses the
hods and detection limits. Although this seems to be
ponsibility than yours, provide the laboratory with
holding times for the specific parameters for which you want

¢ analyzed. A good way to ensure that this information gets to the
lab and¥@the same time provides you with sampling records is to:

¢f you’ll use Worksheet 6, Record of biosolids samples and
analyses, or create a similar form that contains the same information.
Then fill it out for a specific sampling date. The completed record may
be referred to as the sample’s label.

e For your records, make a copy of your completed Worksheet 6, Record
of biosolids samples and analyses (or the form you’ve created).

e  Attach the original form to the sample when shipping it.
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) Chain of Custody is followed. When samples are collected and transported to
a lab, it is important to track the persons involved who handle the sample and
at the time at which each person took possession of the sample. This is called
a chain of custody record. The lab usually supplies a chain of custody sheet
with the sampling kit or containers. However, if necessary, anyone can create
a chain of custody record sheet. It should have, at a minimum, the following:

O sample collector’s name and signature
U date and time of collection
O place and address of collection

O date, time and signatures of #lf per; king possession of the
sample

O the results are critically revi

ind metals. However, depending
ou may also need to run tests for

pathogen standards
vector attraction reduction standards

organic compounds
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Sampling requirements for organic compounds

Running analyses for various organic compounds is not routinely required for
biosolids, unless the biosolids are removed from an old pond or lagoon (in this
case, also run a PCB analysis). If samples are taken for analysis for organic
compounds, contact the laboratory for the sampling containers and procedures.

How often should I sample? Howanany samples
should I take?

Minimum sampling requirements

a biosolids

les is at the hea
lan, thoroughl
mine what will give rep i mples. In

, Collecting and anal

ares e sa
pas i

Frequen
(per 36,

6
12

650 but < 16,500
>16,500

If metal concentration Wysample¥nore often

*ntrations are greater than 50% of the ceiling concentration (see
¢ biosolids more often than the minimum sampling frequency.
When metals h elevated concentrations, it is important to get a handle on
what’s happening because it may help the operator determine if a pretreatment
program needs to be initiated or enforced.

Land Application of Biosolids ® Ch.5: Sampling & Analyzing Biosolids June 2001



Table 3
Metal concentrations
that signal that
more frequent sampling
is needed—

sample for these parameters
at twice the minimum frequency

Parameter mg/kg of dry weight

arsenic 38
cadmium 43
copper 2150
lead 420
mercury 28

molybdenum
nickel

selenium

ides for elevated

question, Does the analysis
at a minimum, the following

¢, a facility has a minimum sampling frequency of once per year
but biosolids are currently applied twice per year. The operator does not yet
know if the quality of the biosolids is the same at both times of the year. In
this case, start sampling during both applications to establish the biosolids
quality. Continue the additional sampling and analysis until the preparer and
user are confident they have accurate information. Then, depending on how
consistent the biosolids quality is, the operator may be able to reduce the
sampling frequency for specific parameters.
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When reduced sampling may be appropriate

After biosolids have been monitored for two years at the minimum sampling
frequency and, when necessary, at more frequent intervals for elevated metal
concentrations, the biosolids preparer may request the MPCA to approve a plan
for reduced sampling frequency. However, the frequency must be at least once
per 365 day period that biosolids are applied.

If you’ve decided to request approval for a reduced sampling frequency, justify
your request to the MPCA by supplying data that shows all of the following has
occurred over time:

U biosolids quality does not vary signifiintly
U that there is no upward trend in

O that the concentrations are ¢ ing limits (see Chapter 6)

When and where s

uld be available befo
sider all of the follo ements when

not meet standards are applied
ith pathogen or vector attraction

taken where biosolids are being pumped or from a conveyor belt
awatered. Also consider for what the sample will be analyzed, as well
esents biosolids going to the field.

It may be appropriate to sample for certain parameters at different times. For
example, it may be necessary to determine whether biosolids coming from a
digester meet vector attraction reduction requirements before they are dewatered
and stockpiled. In this case, it would not be appropriate to analyze for the
nutrient content at the same time because the amount of nitrogen (and the solids
content) could vary from the time of dewatering and storage to time of use. If
samples are taken where biosolids are stationary, the sample must represent the
entire volume that will be applied.
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How many samples of what types should I take?

H
L

The rule does not specify how many samples must be taken at a given sampling
; frequency, except when sampling for fecal indicator organisms to meet pathogen
. reduction requirements. When determining how many samples to take, once
f again consider how confident you are in collecting samples that represent the
biosolids (the product). Consider the quantity and consistency of biosolids, as
| well as the type of assessment being made (i.e., metals or fecal indicator
organisms). For example, more samples are needed to represent stratified versus
" well-mixed tanks, as well as for large versus small quantities, even if they are
well-mixed.

Using grab vs. composite samples

e. A composite
time period or

A grab sample is a s3 om location at one

Sampling for fecal
nposite samples for running a
holding time allowed before

ough each of th

ples could be made up of a composite taken over a
short period of 0
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What equipment do I need for sampling?

When sampling Class A biosolids for microbial tests, clean and sterilize
containers, trowels and other sampling equipment. Appropriate sample containers
for specific parameters are shown in Table 4. Equipment must be available to
immediately cool samples, unless the sample is for an extended bench scale test
for vector attraction reduction.

Table
Sampling

How to
Parameter Container preserve sample
metals (not mercury) plastic or g cool to 4° C

mercury) ool to 4°C
total Kjeldahl nitrog cool to 4° C
nitrate nitrogen to4°C

ammonia nitrogen i ool to 4° C

phosphorus 4°C

immediately

cool to 4° C

cool to 4° C and
do not freeze

1, fixed and volatile cool to 4° C
olids
specific oxygen none — N/A
uptake ratg perform immediately
0°F (-18 °C) for up to
14 days®
Helminth ova plastic or glass 30 days cool to 4° C
Salmonella Sp. plastic or glass 24 hours cool to 4° C
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Chapter

are regulated and their associated limits are derived from EPA’s
risk ass¢ t and the quality of biosolids produced in the United States. For an
in depth di ion, obtain the Guide to the Biosolids Risk Assessment for the
Part 503 Rule@pe Appendix H for a list of available publications).
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Standard 1: Ceiling concentrations (limits) of
metals

MN Rules Chapter 7041

Biosolids must not be applied to the land if the concentration of any
pollutant in the biosolids exceeds the ceiling concentrations (limits) in Table 5.

Table 5
Ceiling concentrations
of metals
Pollutant Ceiling concentrati
(metal) (mg/k

arsenic 75

cadmium
copper
lead

mercury

molybdenu:

nicke

iosolids that a
Table 5. Every

lowered to below the ceiling limits.
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Metals over the ceiling concentration? First check for errors.

If any test result shows a concentration greater than one of the ceiling limits, the
biosolids cannot be applied unless the concentration is lowered to below its limit
in Table 5. However, first do the following to check for errors in sampling and
analyses:

0 Check the laboratory analysis. Is the concentration unusual?

) Check with the laboratory for reporting errors, analytical errors or problems
with detection limits.

U Review sampling procedures. Retest i 1ately and consider splitting a
sample between two labs.

Possible solutions

You’ll need to idg
users. Howeve
biosolids if the
concentration.

dilute the bioso ble the biosolids

ow that, after
centration for metals. Depending
s, you may also need to run tests

ogen reduction or vector

lids

material is used to
1 e biosolids meet the
attraction reduction.

T, dilution Material needed (tons)

S; sludge weight (dry tons)

S. sludge concentration of metal (mg/kg)

C. ceiling concentration of metal being diluted (mg/kg)
Dy total solids content of dilution material (decimal)
D, metal concentration of dilution material (mg/kg)
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Background: How the ceiling concentration limits are derived
The ceiling concentration limits are the least stringent of the following two values:

e the value derived from the EPA risk-based cumulative loading rates  (Table
6) by assuming a 10 metric ton per hectare per year loading rate for 100 years
at the pollutant concentrations (Table 7), or

e the 99" percentile value for that pollutant from the 1988 National Sewage
Sludge Survey (NSSS).

ic is 75 mg/kg based on the fact
concentrations of arsenic less
ic was based on the risk
e 41 mg/kg, which is not

For example, the ceiling concentration for ar.
that 99% of biosolids analyzed in the NS
than this amount. If the ceiling concentr
assessment cumulative rate of 41 kg/hect
the less stringent of the two valug j
number and 99" percentile valug d selenium are the same.)

Standard 2: Cumul

MN Rules Chapter 7041

copper
lead 268
mercury 15
nickel 375
selenium 89
zinc 2500
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The cumulative pollutant loading rates in Table 6 are the total amounts of metal
that can ever be applied to a site via biosolids. For biosolids applied in bulk,
except those that are classified as exceptional quality biosolids, the cumulative
amount of metal must be calculated on a yearly basis (crop year or 365 days).
Instructions on calculating cumulative amounts of biosolids are in Chapter 10.

The cumulative rates are derived from EPA’s risk assessment, which considered
14 different pathways of exposure to highly exposed individuals. This included
humans, animals (including small organisms) and plants. The cumulative rates
are based on the most limiting pathway and are as follows:

Pollutant Limiting pathway
arsenic, cadmium, lead, mercury & seleni ild directly ingesting biosolids

t phytotoxicity

an animal eating feed grown on soils
that have received biosolids

Standards 3
annual pol

MN Rules Chapter

garden must not exceed the

of the concentration of each pollutant and the Annual Whole
S@eplication Rate (AWSAR) must not cause the annual pollutant

loading rag@to exceed those in Table 8 (see page 56 of 7041.3100 in

Appendix A'if you need instructions on how to calculate AWSAR).
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Table 8

Table 7 Annual pollutant
Pollutant concentrations loading rates for
for exceptional quality biosolids sold or given away
biosolids ina bag or other container
Pollutant Concentration Pollutant Rate
(metal) (mg/kg) (metal) (Ibs/acre)
arsenic 41 arsenic 1.8
cadmium 39 cadmium 1.7
copper 1500 67.0
lead 300 13.0
mercury 0.76

nickel
selenium

zinc

Cssary to produce
eet the concentration limits. It’s
h month that you are taking

ved from the risk based

Annual pol ] pply to, and are calculated for, biosolids that
concentrations shown above and are sold or given away
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Chapter

cloak of loose, soft
gravity, is all thakli

Wallace H. Fuller
Soils of the Desert Southwest
University of Arizona Press, 1975
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. . . . .

What is soil?

. . . . . . . . . . . . . . . . . . . . . . . .

The soil is a very important consideration when choosing a site on which to
recycle biosolids. Soil provides a medium for:

e Plant root growth
e Water entry and movement

e Immobilization of pollutants

Not all soils are equal. Minnesota has sever: dred soil types. Some soils are
better suited for biosolids application tha efs. In this chapter, we discuss
what makes soils different and what soil s should be considered

when choosing land application site

Soil that is ideal for plant growt
percentages:

following approximate

e Inorganic

Soil te

the relative proportions of sand, silt and clay
. Soil texture is one of the most important soil
locating recycling sites for biosolids because it influences many

nutrient-ho e capacity, metal retention and erodibility.

The USDA-Natural Resources Conservation Service (NRCS) uses particle size to
classify soil texture. These classes are:

Particle size class Grain size
sand 2>  0.05t02.0 mm
silt - 0.002 mm to 0.05 mm
clay > less than 0.002 mm (< 2 um)
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Soil texture can be determined by two methods:

Hand texturing is done by feel (see Appendix F for a description of this
method).

Particle size distribution is done by laboratory analysis. In the

laboratory, staff separate and weigh the sand, silt and clay particles. Then

they graph the percentage, by weight, of each particle size on the Texture
Triangle (see Figure 1). The points where the lines intersect on the triangle
indicate the texture.

Figure
USDA Soil Te al Trangle

As shown in Figure 1, the NRCS identifies twelve basic textural classes of soil.
For our purposes, these twelve classes can be categorized into coarse, medium
and fine textures as follows:
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Coarse Texture Medium Texture Fine Texture

sand loam clay loam
loamy sand silt loam silty clay loam
sandy loam silt sandy clay
sandy clay loam silty clay
clay

*The sand, loamy sand, and sandy loam classes may be further divided into coarse, fine or very fine.

For purposes of biosolids recycling in Minnesota, soil texture can be obtained in
two ways. In fact, during the site approval process, the operator will need to use
both of these sources:

Consult the applicable NRCS count for the site or soil in

question.

application
y clay loam,

ge arcas shall be located in areas where the
in the soil profile to a depth of five feet is sandy loam
jous pad with a drainage collection system is

Soil horizons create the soil profile

The terms soil horizon and soil profile are important to understand when
discussing soil properties.
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Soil horizons (layers)

A soil horizon is a layer of soil, approximately parallel to the surface, that has
fairly uniform characteristics of texture, color and structure. One or more of these
characteristics is different from layers above or below that layer, or horizon. Each
layer constitutes a separate soil horizon. For instance, topsoil contains organic
matter and is normally darker than the soil directly beneath it. Consequently, the
topsoil is a soil horizon.

Most soils have three major horizons:

A Horizon — topsoil
B Horizon — subsoil
C Horizon — parent material

Well-developed soils may have fg
have only two horizons. Soil cl
transitional and specj i

Permeability
veryslow > less than 0.06 in./hr.
slow > 0.06 to 0.2 in./hr.
moderately slow 2> (.2 to 0.6 in./hr.
moderate 2 (.6 to 2.0 in./hr.
moderately rapid > 2.0 to 6.0 in./hr.
rapid 2> 6.0 to 20 in./hr.
veryrapid 2 more than 20 in./hr.
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Soil texture and structure influence a soil’s permeability rate. In general, coarse-
texture soils have more rapid (higher) permeability rates than fine-texture soils.
However, soil structure can also influence permeability rates. Soil structure
describes the shapes in which soil particles are clumped together. Sand in a sand
dune (single grain) or clay in a hardpan (massive) are examples of soils that lack
structure. See Figure 2 for common soil structure types.

Figure 2
Examples of soil structure

g, which in turn,
plication rates acros orst case, biosolids
ite to surface wate oring property.

@county soil survey for the site or

MN Rules C 041: Permeag
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Highly permeable soils

The previous paragraphs and rule citation discuss potential problems of soils that
have slow permeability rates. At the other end of the spectrum, applying
biosolids to soils with rapid permeability rates can also result in problems. For
this reason, a special category of soils, highly permeable soils, was
developed. The MPCA uses a NRCS rating system to determine which soils
should be placed into the highly permeable soil category.

Any soil that has an NRCS-rated soil pesticide loss
potential by leaching as severe: poagfilter is considered a
highly permeable soil for biosoli i

To determine if soils are designated as hi
Pesticide Loss Potential, for the

table, contact your county Soil
NRCS office.

MN Rules Chapte

ly permeable soils:
the zone of bulk biosolids
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Table 9

Soil-pesticide loss potential
Chisago County, Minnesota (January 15, 1992)

Soil name & Pesticide loss potential —  Pesticide loss potential —
map symbol leaching runoff
40B Moderate: Moderate:
Nebish (MNO0138) low adsorption runoff
40C Moderate: Severe:
Nebish (MNO0138) low adsorption runoff
40D Slight Severe:
Nebish (MNO0138) runoff
40F Sligh Severe:

Nebish (MNO138)

75

Bluffton (MNO1§

Severe:
poor filter

Severe:
poor filter

Moderate:
runoff
Slight
Moderate:
low adsorption runoff
poor filter
Moderate: Slight
low adsorption
poor filter
159C---mmmmmmmmmeme e Severe: Moderate:
Anoka (MNO0215) low adsorption runoff
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Seasonal high water table and depth to bedrock

To properly treat biosolids, soil must contain air, or be aerobic. The soil profile
must be deep enough (i.e., have enough volume of aerated soil) to properly treat
the biosolids. For the soil to be aerobic, it cannot be saturated with water. For
these reasons, the level of the high water table and the depth to bedrock are
important in choosing land application sites.

The volume of biosolids applied to a crop should provide no more available
nitrogen (all biosolids contain nitrogen) than what can be used by the plants. In
order for a crop to use nitrogen, the roots ¢ be in water-saturated soil, and
the soil must be deep enough for the rootgo gr 11. Other constituents in
biosolids, such as pathogens, metals, and ounds, are also better
treated and retained in deep, unsat

ly biosolids are
that is deep,

tables are drained.
the past, drainage
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MN Rules Chapter 7041: Seasonal high water table and bedrock

A soil profile must provide at least a three-foot depth between the zone of
biosolids application and the seasonal high water table and bedrock.

For highly permeable soils, the soil profile must provide at least a five-foot
depth between the zone of biosolids application and the seasonal high water.

A perched water condition shall not be considered a seasonal high water

table.

The depth to subsurface drainage til
seasonal high water table for sites with tilcfainag
according to or equivalent to NR{ geri

cidity or alkaling
portant for two reasqis

Soil pH i
recycling,

e nificant role is alfal
1 above 6.5.) Since
b10S011ds, ensure that th i

nsidered the depth to the
stems that are designed
dards and criteria.

on crop where soil pH

ield a good crop, the soil must
5 to remove nitrogen supplied by
plant growth and nutrient uptake.

rops are stressed 3 1 pH or other conditions, the

um passing through the food chain.

ant-availability of trace metals, such as cadmium.
pditions, plants and crops can take up considerable
ough the roots. If this happens, there is a greater

If soil pH 1 certain substances can be amended to the soil to raise the pH.

Suitable soil a

dments for biosolids application sites include agricultural

limestone, spent water treatment lime, wood ash, lime kiln dust, marl and bone
meal. The finer the particle size of the amendment, the faster the pH will rise.
Agricultural limestone will take approximately one year to change soil pH,
whereas spent water treatment lime will take only a few weeks.
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Soil pH at biosolids recycling sites is determined by direct analysis of composite
soil samples. Soil sampling techniques are discussed in Chapter 10.

MN Rules Chapter 7041: Soil pH

Soil phosphorus level

The pH of the soil must be 5.5 or greater.

to eutrophication of lakes.

In Minnesota, phosphorus is the
e fferent routes. One route is through

Phosphorus enters surfa
soil erosion. Since sg
application sites g
surface waters:
phosphorus to 1ak¢8a
that biosolids i

h levels alway 9FS. If soil conservation practlces are
followed at the @#solids aPlication site, it is unlikely that high soil phosphorus
[ € waters.

Bulk biosolids application to a site must be suspended when the soil
extractable phosphorus content, determined by the Brays P-1 test, exceeds 200
parts per million (400 pounds per acre) in the surface six inches of soil unless it is
demonstrated through a management plan approved by the MPCA that all
erosion control practices as determined necessary by the NRCS are in place and
maintained.
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Soluble salt content of soil

All soils contain salts. Many salts, such as potassium, calcium and magnesium
are essential in soil because they are plant nutrients. However, when the level of
salts becomes excessive in soil, most plants and crops are negatively affected.
Reduced plant vigor, stunting, low yields, poor germination and seedling
mortality may result. Fertilizers, manures, road spray and biosolids contribute
salts to soils. Some soils also have naturally high salt levels.

As mentioned before, growing conditions for crops at biosolids application sites
should be optimal. This is important to ens t the nitrogen applied (as

biosolids) is taken up by the crop, thereb ' e chance for nitrogen to
leach into ground water. In general, solu
not impact common agricultural c

To reduce the salt
However, this ty

MN Rules Chapter

be suspended when the electrical

Organic soils

In Minnesota, W@ny regions have predominantly organic soils. Peat bogs and
fens are examples of areas having organic soils. Organic soils evolve when
vegetative production exceeds decomposition. These conditions generally occur
in cool, wet climates.

In their natural state, organic soils have very shallow water tables and are
unsuitable for biosolids application. However, many organic soils have been
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artificially drained, primarily by ditching, so they can be used for growing crops.
Under this situation, biosolids may be a suitable soil amendment.

The locations of organic soils are shown on NRCS county soil surveys.

MN Rules Chapter 7041: Organic soils

A Organic soils or peat soils must not be used for bulk biosolids application
unless subsurface drainage is provided by a system designed according to or
equivalent to NRCS engineering criteria.
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Chapter

Using
legal
descriptions &

County
eys

aracteristics that biosolids

PCA approval for land applying
ve regulatory limits are listed

¢ it can be found.

nagers must conside
10solids. The sgi

Where it can be found

NRCS' county soil surveys
organic so

highly permeable soils — ——County SWCD office

soil texture

soil pH

soil phosphorus level
soil soluble salt content

Soil sampling & analysis

'NRCS = Natural Resources Conservation Service
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Because much of the information one needs to determine soil suitability is found
in NRCS county soil surveys, it is important that biosolids managers become
familiar with these useful tools. The first step in using a soil survey is to find the
proposed biosolids application site on the appropriate map sheet in the soil
survey. To do this, one must be able to interpret legal descriptions.

Using legal descriptions

All property is described by its location in aamd system that was developed
by surveyors and the U.S. government. ctWgal descriptions from tax
records and county plat map book

The legal description daseri arf@broken down into the smallest unit
of land. These unit eg in th@following order, smallest to

e portion of s¢ smallest

he township, which li foun

bu must start with
e legal description.
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Example
In this chapter, we use the following example to illustrate how to locate a piece
of property using a legal description:

SE 4 of SW 14 of Section 10, Township 34 North, Range 21 West

To find this piece of property, locate the units of land in the following order:

1. township and range (T34N, R21W)
2. section (10)
3. parcel (SE Y of SW Y2)

Townships & ranges

Township and rang X jone
g il specifl

ben the curvature

compensated). ThS hip coord
he range coordinate desczibe
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Figure 3
Locating townships
in a county

In gray is the example township of T34N, R21W. Each township/range
coordinate contains 36 sections.

4—— 6 miles———»

unrise
Township
(T35N, R20

T North Branch
35 To ip

6 miles

hisago La
ownshi

Franconia
Township
(T33N, R20W)

R21W R20W
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Sections

The next smallest unit of land is the section. Each township/range grid contains
36 sections. Sections are normally one mile square (once again, except when the
curvature of the earth must be compensated) and contain 640 acres. The system
below is always used to number sections.

Figure 4
Locating se
in a town

is diagram. In gray is
each township contains 36

6 miles

27 26 25

32 33 34 35 36

A

6 miles

v
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Parcels (parts of sections)
The parcel is the smallest unit of land for unplatted land (unplatted land is given

a Lot/Block/Subdivision numbering scheme). Land within a section is broken
down into quarters or halves, and the location of that quarter or half is described

using compass directions (N, S, E, W).

Figure 5
Locating pagf€ls
of a secti
‘ on our example. As you

b very small areas, as in the

NW Va
(20 acres)

S ¥2 of NE %4 of
NW Y

(20 acres) Va
acres)
5280 ft
or
NE 14 of 1 mile
SE Va
W 15 of (40 acres)

SW %4 0
SW Va4
(40 acres)

SE Y4 of
SW Va
(40 acres)

SE Va

(80 acres)

NW Vs of
SE Ya of
SE Va
(10 acres)

NE %4 of
SE V4 of
SE Va
(10 acres)

SW % of
SE 4 of
SE Va
(10 acres)

SE 4 of
SE 4 of
SE Va
(10 acres)

112
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Using county soil surveys

“Modern” soil surveys (those taken since about 1970) contain a variety of
information including;:

e acrial photographs
e (etailed soils information

e cvaluations of soil types for an assortment of land uses

Appendix F contains a map showing the sta
Minnesota. The Web site for Minnesota s

d availability of soil surveys for
survey information is

Index to map sheets

d watercourses, majo
rs. Not all sections

Map sheetS@iletai

Most county so1 S dozen detailed soils maps or Maps Sheets.
the end of the soil survey.

oraphs as a base for these maps. Generally the scale
one of the tfollowing:

1:24,000 1 inch = 2,000 feet or 2.64 inches = 1 mile
1:20,000 1 inch = 1,667 feet or 3.17 inches = 1 mile
1:15,840 or 1 inch = 1,320 feet or 4.00 inches = 1 mile
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The map sheets (aerial photographs) have usually been altered by soil scientists
to show the features listed below. A description or legend of these features is
found on the reverse side of the Index to Map Sheets.

e soil boundaries and symbols

e slope

e crosion status

e cultural features (e.g., cemeteries, airports, roads, dams, etc.)

e water features (e.g., drainage ways, lakes, ponds, rivers, marshes, etc.)

e special features (e.g., wet spots, sandy ), steep slopes, etc.)

See Appendix F for an example of a soil

&

ics of soil types are shown by line a number or
ter type of symbo lett&@@s lower case)

Soil symbols & other features on

Soil types
On map sheets
two-letter symb

igure

I : [ : |
soil slope erosion
type status

214 C 3

soil slope erosion
type status
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Erosion

Slope is the vertical rise or fall over a given horizontal distance. Slope is
represented by a capital letter immediately after the symbol for soil type (recall
that symbols for soil type can be letters or numbers). Symbols for slope generally
range from A to F, with A being the flattest (has the least slope) and F being the
steepest (has the most slope). If the symbol contains either A or no letter at all, it
indicates that the slope of the land is less than 2%. The slope range is usually
given in the Soil Legend.

In the examples in Figure 6 the capital lette nd C indicate slope. For an example
of the soil legend used in the Chisago Co soi ey, see Appendix F.

Biosolids managers must consi of erosion when determining if a

. A Slle-digit number f(

(blank)
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Soils information tables
Soils information tables contain most of the information necessary to evaluate a
soil for biosolids recycling. These tables are normally provided at the end of the
text of most soil surveys. Some soil surveys contain this information in one table;
others use several tables.

See Appendix F for examples of soils information tables from the Chisago
County soil survey. Soils information tables contain lists of symbols for the soil
types found in the county. These lists are either alphabetical or numerical. Each
soils information table provides detailed inf; tion about the soil property
featured in the table.

Example table s information about:

o

s and texture of soil horizon

Engineering Index Properties

Physical and Chemical Properties of th soil permeability

Soil and Water Features depth to water tablegdd bedrock
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Chapter

Site
rictions
ent

revious chapter fo entify a site in a soil survey and
ere to go in the survd il ig®rmation. This chapter focuses on
using the soil s ine if t@¥site is suitable because of its
e water, and cultural features such
erstand the restrictions of these

s on slope and depth to the water table allow biosolids to contact
gnough so that the soil can act as a physical, chemical and

e Slope restrictions and separation distances help prevent biosolids from
moving into surface waters or wetlands.

e Slope restrictions help keep biosolids where they are applied. This is
necessary to ensure biosolids are applied at agronomic rates across the
application site.

e Separation distances and public access controls help prevent the public from
coming into contact with biosolids.
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Separation distances and slope restrictions

MN Rules Chapter 7041: Basic requirements for slopes and separation distances

When biosolids are applied to agricultural land, the suitable slopes and
separation distances in Table 10 must be met.

When biosolids are applied to non-agricultural land, the conditions in
Table 10 must also be met, unless approved by the MPCA.

If non-agricultural land does not meet all irements in Table 10, the
applier may request modifications to the ¥ slope or separation
distances. In the application form, thesa scribe the conditions that

eral regulatlons As sl i how®er, separation
water and Types 3, 488 anges from 50 to

e for land application because
this condition, a setback
ose soils that meet the 3-foot

titable for biosolids. An example of such a situation is a
clevation between the wetland and the surrounding

How to identify types of wetlana
When using TabBle 10, an applier may need to distinguish between types of

wetlands to determine the correct separation distance. Wetlands are classified
into 8 types — Types 1 through 8. As already discussed, Types 3, 4 and 5
wetlands generally contain water all the time. However, the applier can positively
identify the type of wetland by using the following:
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Table 10
Allowable separation distances and slopes
for applying bulk biosolids
Minnesota’s rules specify the percentage of slope allowed at a site on which biosolids are applied, as

well as the minimum separation distances from the applied biosolids to the features listed in this table.
All allowable slopes and separation distances depend upon the method used to apply the biosolids.

For all land types

If surface If incorporated
Criteria applied... within 48 hours...  If injected...
Allowable slopes 0% - 6% 0% - 12% 0% - 12%
Depth to bedrock 3ft.! 3ft.! 3ft.!
Depth to seasonal high 3ft! ! 3ft!

water table? or drain tile®

Distance to wells:
Private supply
Public supply
Irrigation

ft. 200 ft.

Distance to residences*
Distance to residential developm
Distance to public contact site*

(public parks, ball fields, cemete
golf courses etc.)

streams,
sams?,
nd sinkhole

50 ft.
100 ft.
33 ft.
33 ft.
'Depth is calculated from the zone of bigsadi . The separation distance for highly permeable soils is 5 feet. The
zone of application is where the biosolig lace on the surface or injected 8 inches.
A perched water condition is ng 1 2 ater table.

designed according to (or equivalent to)9 al Resources Conservation Service engineering standards and criteria.

“Separation distances may be reduced wit@tten permission from all persons responsible for residential developments and
places of recreation and all persons inhabiting Wethin the otherwise protected distance. Residential development means ten or
more places of habitation concentrated within ten acres of land and also includes schools, churches, hospitals, nursing homes,
businesses, offices and apartment buildings or complexes with ten or more living units.

’If down gradient surface water does not receive runoff from a bermed site, separation distances can be reduced to 33 feet.

SIntermittent stream means a drainage channel with definable banks that provides for runoff flow to a perennial stream, lake
or wetland during snowmelt or rainfall.

"Separation distances are from the centerline of grassed waterways. For grassed waterways that are wider than these
separation distances, biosolids can be applied up to the edge of the grass. Grassed waterways are natural or constructed,

typically broad and shallow, and seeded with grass to help prevent erosion.
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Example: Using a

e National Wetlands Inventory Maps
o Fish and Wildlife Service Circular 39: Wetland Types and Definitions
e Wetland Identification Sheet

First identify your site on a National Wetlands Inventory Map. You can do this at
your local Soil and Water Conservation District (SWCD) office. They are
actually overlays of the U.S.G.S. quadrangle maps, so you need to know the
name of the U.S.G.S. quadrangle map on which the site is located. Also, you can
purchase National Wetland Inventory maps from the Minnesota Bookstore for
approximately $5.00 (again, you must know the name of the U.S.G.S. quadrangle
map). Contact:

Minnesota Bookstore
Ford Building, e., St. Paul, MN 55155
Phone: (651) toll free 1 (800) 657-3757

Fax:

Maps but
, Wetland
es in this circular

(W 1/4 of section 36, township 33
Wetlands Inventory Map to find

¢ isted on the Wetland Identification Sheet (see Table 11) PEMB is
Type 8, P8 is Type 5, and PEMC is a Type 3 wetland. Notice that PEMB is
also listed as pe 2.

3 Determine the separation distances. Since Type 2 and Type 8 wetlands
require the same separation distance, so either classification gives the
correct separation distance.

4 Open Circular 39 to get an idea what these types of wetlands look like and
to read detailed descriptions of them.
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Figure 7
National Wetlands Inventory Map
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Table 11
Wetland Identification Sheet:
Conversion of wetland habitats to Circular 39 Wetland Types

It is important to note that there is not a one to one conversion or crossover
— for example, a PEMF wetland could be a type 3 or type 4 wetland and
PABG and PUBG could be a type 4 or type 5 wetland. Water regimes
denoted with a (') may be reported as type 3, 4 or 5.

Circular_ 39 Wetland_Designations
Type 1 PEMA PEMIA PEM1]J
PFOA PFO1A PFO1J
PUS
Type 2 PEMB PEMI1B
Type 3
Type 4
S 8 L2ABH
BF and G'  PEMG and H
BB PUBF PUBG
Type 5 L1 L1UBH PAB

2ABG' and H  L2RS
2UB, G, and H
PUBG!' and H

PMLB

g PSS2, 3,4, and 7B
PSS1,2,3,4,0r 5B

PFO1, 2, 4, or 5B
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MN Rules Chapter 7041: Applying biosolids on land that is subject to flooding

On land that is subject to flooding, biosolids must be injected or
incorporated within 48 hours of surface application.

It is unlikely that a flooded area would meet other soil or site requirements.
However, if the site is suitable, this requirement prevents biosolids from directly
entering surface water or wetlands.

MN Rules Chapter 7041: Applying biosolids on frozen and snow-covered land

On frozen and snow covered land:
e Apply biosolids on 0 - 2 % slopes onl}®

e For liquid biosolids, the ma ading rate is 15,000 gallons

per acre.
e For liquid bigg ; i r is 600 feet.
The minimum ered land is
that biosolids dg nd off the land and enter surface w. etlands. The

% plymg biosolids on fig overed land, but

d applied. This, in turn,
ated with ponding, state

MN Rules Chapter 7041: Ap lids near threatened or endangered species
or critical habitat
[ dgflust not be applied to land if it is likely to adversely affect a
; or endangered species or their critical habitat.

asolids are applied to cultivated land, you can be reasonably sure
that the biosolids will not adversely affect endangered species. This
generalization may not hold true, however, for forested land or unusual habitats.
If you have questions about a site, contact the DNR Natural Heritage and
Nongame Research Program before proposing the site for biosolids application.
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If threatened or endangered species are identified within or near a potential
application site, the DNR may suggest solutions to alleviate the problem. For
example, a buffer zone can increase the distance between the biosolids and the
endangered specie’s critical habitat. The applier must include such possible
solutions on the Site Application form.

To the best of their knowledge, operators must keep a record of meeting the
above requirement as a signed certification statement (see Chapter 13).

Because most sites are on cultivated farm fields, checking with the U.S. Fish and
Wildlife Service on each site would be time consuming. The MPCA is working
with the Department of Natural Resources (DNR) and the U.S. Fish and Wildlife
Service to develop a way to assure biosoli liers that they are complying
with this requirement without having to gihtac about every site.

plication site

d application site mi enti rior to and during

positive
bouWaries, such as
ppes exist.

e features. Separation
for or by the applier. Make sure

res in a designated area, multiply the length by the

? and divide by 43,560 (there are 43, 560 sq. ft. in an acre). For

Cas of other shapes (i.e.; triangular), see the Wastewater Formulas

ke from a course instructor.

If a site contains all suitable soils and

Length (ft) x width (ft.) = acres no setbacks occur, the acreage for a
43,560 sq. ft. particular field is usually available from

the Farm Service Agency (formerly the

Agricultural Stabilization and

Conservation Service) on aerial photographs. Copies of these official USDA aerial

photographs are available to anyone and show detailed field acreage. Another way

to find acreage is by using U.S.G.S. aerial photographs. Although these aerial
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photographs do not show acreage, you can calculate the acreage based on the map
scale. U.S.G.S. aerial photographs throughout the U.S. can be found on the
following Web site: terraserver.microsoft.com

Example: Delineating a site and calculating acreage

1 Consider the characteristics of the following field:

n straight rows or on
% ith the farmer’s

he site contains soils unsuitable

ation. The flip side of having an

ficult for the farmer to apply

addition, it is difficult to calculate

=——— = soils unsuitable for applying biosolids

—;ﬁ"':_ = a setback from the river that must be maintained

Ij = the area of the field chosen for applying biosolids
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Calculate the total acreage of the application site. In this example,

the site can be divided into two rectangles to calculate the site’s total

acreage. First you’ll need the dimensions (length and width) of each
rectangle — you’ll have to measure each “rectangle” in the field. Then to
calculate total acreage, you’ll have to calculate the area of each rectangle and
then add these two values.

[
=
N

‘ea of Area of

Rectangle 1

Length x width
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Sampling and analyzing soil

When the site is properly located with respect to other land features, and the soil
characteristics are researched using the soil survey, a soil analysis is also needed
to determine if the site can be used for biosolids application. To conduct soil
tests, collect soil samples and analyze them through a laboratory.

MN Rules Chapter 7041: Soil analyses

== Soil must be analyzed at least once ~year period before biosolids

L) Soil must be analyzed at | ' iod before biosolid
are applied, unless stipulated otherwi roval letter, and always
when applying for site approva analysis include:

QO soil texture (USDA)

onductance

parameters.

ethods used to collect the sample.
ve of the Tield being sampled. The following is a
geesentative sample.

ples may be needed based on how many soil types are on the site,
ertilization, liming, crops grown, land management and soil texture.

U Stay at least 300 feet from roadways.
QO Scrape away all surface vegetation.
L Sample only the top 6 to 9 inches.
O Break up soil clods.

Q Sample soil at 15 to 20 random locations, mix samples, take an adequate
quantity, air dry, and send the composite sample for analysis.
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To get a representative sample, don’t sample the following.:
O dead furrows
QO terraces, fence rows, roads
0O animal droppings, urine spots

QO eroded knolls or low spots

When to sample

As already mentioned, the operatoramst sample wih applying for site approval.

This analysis must be done withj itting a Site Application.

Other than this, soil m ty tiflle of year when weather permits and
iliz& gioil amendments

e soil analysis does pluble salt test See Appendlx F for

amples of lab sheet
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Chapter

w to calculate
Ication

bi ids

he amount of biosolids to apply
d metals are two important

t that biosolids managers must make. Inaccurate
calculations can e nutrients and metals, which can harm the
environmeg yalculations could also result in under-applying nutrients,
i ¢ crop yields than expected.

d relies, in part, on the operator’s knowledge of taking truly
samples of the biosolids (see Chapter 5).
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Concepts of applying nitrogen to the land

In Minnesota, biosolids should be applied to land at the rate at which it supplies
no more available nitrogen than the vegetation or crop can use during the
growing season. This is called the agronomic rate for nitrogen. Then, if
biosolids are used to supply the agronomic rate of nitrogen (as opposed to the
agronomic rate for phosphorus, potassium or lime, for example), this rate can be
referred to as the agronomic rate of biosolids.

Nitrogen processes in soil

Before discussing how to calculate the ag ic aglication rate of biosolids,
one should first understand the sqf es ect nitrogen. Most of the
nitrogen in biosolids is in two fi onia nitrogen and organic nitrogen.
Figure 8 shows the nj lied biosolids.

nd-

ganic nitrate
nitrogen ' nitrogen
immobilization l
leaching
loss

Ammonia nitrogen !

The ammonia nitrogen in biosolids is immediately available for plant uptake.
When biosolids are applied to the surface of the land, a portion of the ammonia
nitrogen present in the biosolids can volatilize into the atmosphere and be lost.
For calculations, we assume the loss of ammonia nitrogen is 50%, unless the
biosolids are injected or incorporated within 48 hours.

In the soil, ammonia nitrogen is firmly held in the root zone by cation exchange
processes and will not leach. However, when soil temperature and moisture

Land Application of Biosolids ® Ch.10: How to Calculate Application Rates June 2001



Organic nitrogen

conditions are right, ammonia nitrogen will convert to nitrate nitrogen by soil
microorganisms in a process called nitrification. Like ammonia nitrogen, plants
can also take up nitrate nitrogen immediately. Unlike ammonia nitrogen, nitrate
nitrogen is very mobile in soils and can leach below the root zone if not taken up
by plants.

The other form of nitrogen in biosolids is organic nitrogen. Plants cannot use
organic nitrogen. Soil microorganisms must mineralize it into the ammonia form
before plants can take it up.

The mineralization rate depends primaril
and soil moisture content. The more rigo
biosolids at the treatment plant, the

ss that is used to stabilize the
ization rate of the organic
icroorganisms have had a long

ater when calculating the agrono cation rate of
biosolids, each {abiliZ@ion process has a differcitiiimte
mineralizagion. annusg
factor for i

for bioso

Stabilized
primary
Anacre Aerobic & waste
digestion digestion activated Composted
20% 30% 40% 10%
4 6 8 2
First year carry@
Mineralization rate 10% 15% 20% 5%
Calculation Factor I 1.6 2.1 2.4 0.9
Second year carryover N:
Mineralization rate 5% 8% 10% 3%
Calculation Factor III — 1 1 —
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Nitrogen mineralization is most rapid in summer. Because of this, it is important
that a crop or some type of vegetation is present to use the available nitrogen that
is produced during the warm months before it leaches past the root zone. Several
regulations pertain to vegetation present during the summer months at application
sites — see the following section.

Rules on agronomic rates of biosolids

Following are two summaries of rules coferni timing of applying
biosolids. Some of these are repeated els n tl manual.

MN Rules Chapter 7041: Time of year restrictj

biosolids appli :

Biosolids

uncropped and

s growing on the land or a crop is
ation.

SlSpplied in October shall be surface
ation stabilizer that extends the time the nitrogen

remains in the so
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MN Rules Chapter 7041: Calculating the agronomic rate of biosolids

They following definitions and limitations pertain to the agronomic rate for
applying biosolids:

LY Biosolids must be applied to land at an application rate that is equal to or
less than the agronomic rate, unless the MPCA approves a higher rate, such as for
a reclamation site

LY The method for calculating the Maximum Allowable Nitrogen
Application Rate or MANA rate shall be tded by the MPCA and be based
on all of the following:

e realistic yield goals. The realisti

Or crop cons
productivi

s above based on realistic yield
s per acre multiplied by 50

For soybed &ANA rate by multiplying the realistic yield
goal in bushe . nds of nitrogen per bushel.
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Steps & calculations used to determine the
application rate

Listed below are the major steps the biosolids manager must take to determine
the proper amount of biosolids to apply to a particular parcel of land. Detailed
instructions for these steps are on the pages listed below.

Table
Steps to determine

Calculation or source of
information is on page

Step 1 137

Step 2 137
139
141
142
143
143
145

Step 3

ermine ﬁrst year carryover mtrogen
me avallable nitrogen 1n e

or gal/acre) 146

¢ biosolids 146

147

148

biosolids (cubic yards/acre) 149

How to calculate applice
7041

tage regulated under MN Rules Chapter
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Step 1: How to determine the realistic yield goal

The realistic yield goal is the most recent five-year average of crop yields,
excluding the worst year, or the most recent three- to five-year average yield
increased by ten percent.

If the crop has never been grown or records are not available, the county NRCS,
county extension agent or crop consultants can recommend a realistic yield goal
based on soil productivity and level of ma ent.

Step 2:

ANA rate) is the
applied to a
itrogen required by

mount of available ni
ion site and is equisgdent to ¥

er, because MPCA staff is not
always availablg i ers should learn the method approved by the
for the crop to be grown at the application

MANA rates are either fix must be calculated

Table14 list MANA rates for some crops and identifies the crops for which
the operator mi8t use a bulletin from the University of Minnesota to look up or
calculate the rate. A copy of this bulletin, Fertilizer Recommendations for
Agronomic Crops in Minnesota, is in the pocket of this manual.
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Table 14

MANA rates
Crop Examples MANA rate
legume hay* alfalfa 200 1bs N/acre
or

Yield goal (tons/acre) x 50 Ibs N/acre

legume/grass hay* clover 100 1bs N/acre

alfalfa/grass mix or

clover/grass mix Yield goal (tons/acre) x 50 Ibs N/acre
grass hay* brome grass e

orchard grass

timothy (tons/acre) x 30 Ibs N/acre

ield goal (bu/acre)

soybeans

cover Crops

other crops

How tgycalculate t

lids manager to determine the
mmendations for Agronomic Crops in
gitacmation related to the crop to be grown. This

Q type of crop grown two years ago
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Determine the MANA rate. With all the necessary information in hand, it
is relatively easy to determine the MANA rate using the U of M fertilizer
bulletin. Consider the following examples:

Crop information Example A Example B

Crop to be grown corn corn

Realistic yield goal 160 bushels/acre 160 bushels/acre
Soil organic matter medium medium

content

Crop grown last year corn corn

Crop grown 2 yrs ago corn fa (> 4 plants/ft.)

Example A

Example B

the agronomic rate of

o land at the rate at which it supplies no more

cn than the vegetation or crop can use during the growing season.
ic rate of biosolids is the term used in this manual for the rate
intended to @ide the correct amount of nitrogen to the crop while minimizing
pollution. ThisS&te is based on the nitrogen content of the biosolids and about a
dozen other factors. In the rules, this rate is simply called the agronomic rate.
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Here’s the full definition:

The agronomic rate of biosolids is the maximum allowable rate at which
biosolids can be applied to a particular site. It is designed to do both of the
following, and is measured in dry tons of biosolids per acre:

e provide no more than the allowable amount of nitrogen (via biosolids)
needed by a crop or vegetation grown on the land to attain a desired yield

e minimize the amount of nitrogen that will pass below the root zone to ground
water. Excess nitrogen applied to the site can result in nitrate contamination
of the groundwater.

The agronomic rate of biosolids j
crops or vegetation with the co

solids that will supply the
bf nitrogen (or in other words, will
ould supply no

s and one based on : onomic rate used depends upon
ental conditions at t

First colle e ne

non-biosolids nitrogen credits

Q
U
U the biosolids application method
Q
U

the MANA rate

Land Application of Biosolids ® Ch.10: How to Calculate Application Rates June 2001



Next, use Worksheet 7, How fo determine the agronomic rate of biosolids, at the
end of this chapter. Following is a step-by-step guide to using the worksheets.

Step 3A: How to determine second year carryover nitrogen
You may skip Step 3A if either of the following are true:

M Q) Biosolids were not applied to a particular site two years ago (two cropping

ﬂj .- seasons).
W Q You do not land apply an aerobically Jd d or stabilized primary and

waste-activated sludge.

As mentioned previously, bioso ilable nitrogen for several
years. Consequently, thisskesidu nitrogen should be estimated to

Example

acre of available nitrogen.

| = 45 1) ]
% Organic N

| = 27 (2]
dry tons/acre** Carryover N

Carryover N =
(Ibs N/acre)

*  Use analysis from

**  Use application rate froR@2 years ago.
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Step 3B: How to determine first year carryover nitrogen

First year carryover nitrogen is the amount of nitrogen that becomes available, or
is mineralized, during the current cropping year from last cropping year’s
application of biosolids. Regardless of treatment method or previous application
rate, calculate the first year carryover nitrogen for all biosolids.

The only time this step can be skipped is when either of the following

Mw circumstances is true.
W' - Q biosolids have never been applied to the site

d Calculation factors. It is
carried over from the first

Example

% Organic N =

2 @]
Carryover N

Carryover N = |\

Calculation factors

Factor II Factor ITI
Anaerobically digest: 4 —
Aerobically digested 6 —
Stabilized primary & waste-activated 8 —
Composted 2 —
Surface application — 10
Incorporated within 48 hrs. or injected — — 20
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Step 3C: How to determine available nitrogen in current year's biosolids

To calculate this, the operator must use an analysis from a biosolids sample
representative of the biosolids to be applied. Generally, this is the most recent
analysis. Calculation Factor II is found in the table above entitled Calculation
factors. 1t is used to predict the current year's nitrogen mineralization rate. In
addition, Calculation Factor III, found in the same table above, is used to predict
ammonia loss via volatilization. The result of this calculation provides the
pounds of available nitrogen in a dry ton of solids.

Example
Aerobic digestion
Surface application

1996 biosolids analysis = 5.2% an ammonia N

Step 3C: Determine available nitrogen in the g

% Organic N = | 5.2
% Kjeldahl N

% Organic N

| 4.5
% Organic N (5)

Available N =
in biosolids
(Ibs N/dry ton)

Step 3D:

U carryover nitrogen from previous biosolids applications
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Often farmers will apply some fertilizer when they plant the crop. If nitrogen is
included in this "starter" fertilizer application, it must be considered a nitrogen
credit. Many farmers will inject anhydrous ammonia when a corn crop is a few
inches high. This fertilizer application is known as side dressing. The biosolids
manager should discuss with the farmer if the corn crop will be side-dressed. If
so, this amount of nitrogen should also be taken into account as a nitrogen credit.
Appendix E contains information to help the biosolids manager determine
nitrogen credits from various types of manure.

Example
Sidedress fertilizer = 50 pounds N per acre
Manure = none
2nd year carryover N =27 pounds N per ep 3A)
Ist year carryover N = 42 pounds acre (from§ep 3B)

Step 3D: Determine crop nitrogen credits

Fertilizer N = | 50 (9 ]
(Ibs/acre)

lied in Ibs/acre

50
Fertilizer N (9)

Nitrogen credits = | 27 |
(Ibs N/acre) Carryover N (2)

O
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Step 3E: How to determine the agronomic rate for biosolids

Example

The last part of this process is to calculate the allowable biosolids application
rate. In this calculation, simply divide the crop nitrogen need (in pounds of
nitrogen per acre) by the available nitrogen in the biosolids (in pounds of
nitrogen per dry ton). The answer is expressed in dry tons of solids per acre.

Crop to be grown = corn
Realistic yield goal = 180 bushels per acre
Soil organic matter level = 2%
Crop grown last year = soybeans
Crop grown two years ago = corn
N credits = 119 pounds per acre
Biosolids available nitrogen = 3

Additional crop N need =
(dry tons/acre)

Agronomic rate = |/
(dry tons/acre)
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Step 4: How to determine the application rate of
biosolids (convert to wet tons or gal/acre)

The agronomic rate of biosolids calculated in the previous section is expressed as
units of dry tons per acre (i.e., tons of solids per acre). Since no biosolids are ever
completely dry, the agronomic rate must be converted to a unit that can be easily

measured. For liquid biosolids, the unit of measure for application rates is usually
gallons per acre. For dewatered or cake biosolids, the unit of measure is typically
wet tons or cubic yards per acre.

Step
Form of biosolids i re number
dewatered or cake biosolids -2 ettons/aCre or cubidWards/acre > 4A
liquid biosolids > 4B

Step 4A: How to determine app
(wet tons/acre)

ck Of machine is
ed. Consequently,
Jlids in wet tons that
keeps track of the

Example

Step 4A: Determine biosolid flewatered and cake biosolids (wet tons/acre)

0.20 | =] 6.0 |
% Total solids wet tons/acre
(as a decimal fraction)

Application rate =
(wet tons/acre) Agronomic rate

After calculating the biosolids application rate in wet tons per acre, the biosolids
manager must multiply this rate by the number of acres at the site to determine
the total weight of biosolids that can be delivered to the site.

6 wet tons/acre x 40 acres = 240 wet tons
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Step 4B: How to determine the application rate for liquid biosolids (gal/acre)

Example

Biosolids programs that produce a liquid product can use this formula. Generally,
the gallons of biosolids loaded into tank trucks or application machines can be
measured using the volume of the tank into which the biosolids are loaded. The
biosolids operator must first calculate the volume of biosolids that can be
delivered to the application site in gallons. The operator then keeps track of the
number of loads or gallons to ensure that excess is not delivered to the
application site. All equipment should be calibrated or checked for volumes
before being used.

Agronomlc apphcatlon rate = 1.2 dry ton re

Applicator tank volume = 4000
Site acreage = 40 acreg

Application rate = |

1.2

(gal/acre)

Agronomic rate (14)

piosolids manager
ctermine the total

% 14,400 gallons/acre x
d be to just count tanker loads. In

the“application rate in gall
rate by the numpg
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Step 5: How to determine speed of application
(MPH)

To apply biosolids at the correct rate, the operator must calculate the speed at
which the application machine should travel across the application site.
Moreover, biosolids must be spread uniformly to the application site. To
accomplish this, the biosolids operator should try to maintain a constant speed
when applying biosolids. We will assume that the application machine is
pressurized and that it is discharging biosolids at a constant rate.

In some cases, the application machine’s tank is emptied by gravity. Ideally in
these situations, the biosolids operator shouldsdtive faster than the calculated
§ e tank, and slower near the end.

Example

(16) |

Spreading w 17) ]
Pumping rate (gal/mi (18) |
Spread rate = | 14,400 | x | 10 | + 43,560 =| 3.3 (19) ]
(gal/ft) gal/acre (15) Spreading width (17) Spread rate
Vehicle speed = | 800 | = | 3.3 | x 0.011 =| 2.7 (20) |
(MPH) Pumping rate (18) Spread rate (19) MPH
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How to determine application rate for dewatered
or cake biosolids(cubic yards/acre)

This series of calculations is typically done by biosolids programs producing a
dewatered or cake biosolids product that don’t have access to weigh scales or
load cells. Consequently, the only way to measure the biosolids delivered to a
site is to count the number of loader buckets loaded into a delivery truck or
application machine. In this situation, the biosolids operator must know the
volume of the loader bucket. Typically, a Bobcat-type loader has a 1/2 cubic yard
bucket. Buckets of front-end loaders gener 1d from 2 to 5 cubic yards.

The first task is to determine the density {#le. er unit volume) of
biosolids. We suggest you use a procedur inghided in Worksheet 8,
How to determine application ra cake biosolids, which uses

tons per cubic yard.
to determine the 3
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Example
5-gallon pail weight, empty = 2 pounds
5-gallon pail weight, full =42 pounds
Total solids of biosolids in pail =20%
Agronomic application rate = 1.2 dry tons per acre

1. Determine the weight of a pail of moist biosolids.

a. Weigh an empty 5-gallon pail.

at is used to load the applicator or
s, use the loader to fill the 5-gallon

b. Fill the pail with biosolids. We suggest you fill the pail using the same equipm
delivery truck. For example, if @ Bobcat is used to fill a manure spreader with
pail.

c. Scrape the surface of the loaded pail so that the level of the biosoli of the pail.

d. Weigh the loaded pail.

Weight of
moist biosolids = | 42.0
(Ibs) Weight of full pail Weight of

(Ibs) biosolids (Ibs)

2. Determine % total solids of bié

40.0 8.0 © |
(Ibs) Weight of dry weight of
biosolids (a) cimal fraction biosolids
4. Determine dry weight o i biosolids.
Dry weight
of biosolids = 0.02 = | 0.16  (d) |
(dry tons/cu yd) dry weight (c dry tons/cu yd
5. Determine application rate of biosolids in cubic yards/acre.
Application rate
of biosolids = | 1.2 | + | 0.16 | =] 75 (@ |
(cu yd/acre) Agronomic rate of dry tons/cu yd (d) cu yd/acre

biosolids (14)*

*  This value can be determined by using Worksheet 1, How to determine the agronomic rate of biosolids.
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Calculations made after application: How to
determine actual amounts of solids, nutrients and
metals applied

Often, actual application rates of nutrients and metals are calculated after
biosolids are applied. This is generally done in two situations:

L When the biosolids manager samples the biosolids as the application
machines or delivery vehicles are bei ed. This provides a biosolids
manager with a sample that is extre tative of the biosolids that
are being applied. After the sample i

knowing the actual applicatiop : culate the amounts of
solids (dry tons), nitrogen, pl#®sphg tum and trace metals actually
applied to a site.

L When the big I previous
analytical site will not

9T words, the bioso
acre to exceed the M te. The manager

0f 20,000

b

), nitrogen, phosphorus,
site. Worksheets are found at the

. ¥m and trace metals actl
end of this chapter.
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How to determine amounts of solids actually applied (dry tons/acre)

To accomplish this step, the operator must choose the appropriate formula from
the three provided. How the operator measures the biosolids when loading into
the application machine or delivery vehicle determines the formula to use. For
instance, if the operator measures biosolids in gallons, use the first formula. If the
operator measures in cubic yards, use the last formula.

Example
Actual application rate = 22,500 gallons/acre
Total solids content = 3.2%

Amounts of solids actually applied (dry tons/acre)

Choose one of the following equations:

Equation 1
Biosolids applied = | 22,500 : .
(dry tons/acre) gal/acre applied 50li Biosolids applied

Equation 2
Biosolids applied = |
(dry tons/acre)

wet tons/acre

Equation 3
Biosolids applied =
(dry tons/acre)

1)
dry tons/cu yd ioSe applied
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How to determine amounts of available nitrogen actually applied (lbs/acre)

The first step of this determination is to calculate the amount of available
nitrogen in a dry ton of biosolids. This procedure is identical to the one discussed
previously in Step 3C: How to determine available nitrogen in current year’s
biosolids. In this calculation, the biosolids manager must use the Kjeldahl
nitrogen and ammonia nitrogen contents of the biosolids applied, as well as the
method of biosolids treatment and application. The next step is simply
multiplying the actual biosolids application rate (in dry tons per acre) by the
pounds of available nitrogen in a dry ton of biosolids.

Example
Kjeldahl nitrogen = 4.2%
Ammonia nitrogen = 0.2%
Actual biosolids application rate
Treatment method = li abili
Application methog

1. Determine amount of available nitrogt

% Organic N = | 4.2
% Kjeldahl

Factor II

Available N

Calculation factors

Factor II Factor ITI
Anaerobically digested 4 —
Aerobically digested 6 —
Stabilized primary & waste-activated 8 —
Composted . 2 —
Surface application — — 10
Incorporated within 48 hrs. or injected — — 20

2. Determine available nitrogen in biosolids actually applied (Ibs/acre)

Available N applied = | 3 | x | 36 | =] 108 |
(Ibs N/acre) Biosolids applied (1) Available N (d) Available N applied
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How to determine amounts of phosphorus & potassium actually applied (Ibs/acre)

This calculation is straightforward and is the same for both macronutrients. The
biosolids manager must remember to convert the nutrient concentration, usually
in percentage, to a decimal fraction.

Example
Actual biosolids application rate = 3.0 dry tons per acre
Phosphorus content = 2.4%
Potassium content = 0.2%

Amounts of phosphorus actually applied (Ibs P/acre)

200 =| 144 |
P applied

Phosphorus applied = | 3.0 | x | 0.024
(Ibs P/acre) Biosolids applied (1) % Phosphor
(as a decimal fracj

Amounts of potassium actually applied

K applied

Potassium applied = | 3.0
(Ibs K/acre) Biosolids applied (1)

How to determing acre)

y tons per acre of biosolids
ration times a conversion factor
e metals that have cumulative

Example

Amounts of trace metals actual

Trace metal applied = | 3.0 | 1000 | x 0.002 =| 6.0 |
(Ibs metal/acre) Biosolids applied (1) Metal concentration Trace metal
(mg/kg) applied
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How to track trace metal cumulative additions

The previous formula is used to determine the amount of trace metal actually
applied to an application site during one cropping year. This calculation should
be made for each of the nine metals that have cumulative loading rate limits.
Once this determination is complete, the metal loading rates are added to the
previous year’s cumulative metal loading rate. In other words, a running total of
trace metal additions is determined for each application site annually. To assist
the biosolids operator with this, see Worksheet 10, How to determine metal
loading rates, at the end of this chapter.

s to determine the annual trace
add those numbers to the
orksheet. Insert the site
ing example is for only one

The first part of this worksheet contains fi
metal addition for each trace metal. Afte
past cumulative loading rate in the secon
name and cropping year on the w,
metal.

Example
Site number =
Cropping year =

Determine annual me

Site number

1. Determine

Actual metal
concentrajd iosoli loading rate
(Ibs/acre)
Arsenic (As) 0.002 = | 0.3 |
Cadmium (Cd 0.002 =| 0.06 |
2. Add to past cumulative metal loading rates.
Actual metal Past cumulative New cumulative
loading rate loading rate loading rate
(Ibs/acre) (Ibs/acre) (Ibs/acre)
| 0.3 | +| 16.4 | - | 16.7 |
Cadmium (Cd | 0.06 | +| 3.2 | - | 3.26 |
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Worksheet 7

Page 1 of 2

How to determine the agronomic rate of biosolids
(dry tons/acre)

This worksheet corresponds to Steps 3-5 of text.

1. Determine second year carryover nitrogen Corresponds to Step 3A of text.

This step is only necessary for aerobically digested and stabilized primary and waste-activated sludge if
the biosolids application from 2 years ago provided at least 100 /bs/acre of available nitrogen.

% Organic N = | | - | | =] @ |
% Kjeldahl N* % Ammonia N* % Organic N

Carryover N = | | x | | =
(Ibs N/acre) % Organic N (1) dry tons/acre**

*  Use analysis from 2 years ago.
*%  Use application rate from 2 years ago.

2. Determine first year carryover nitroge

% Organic N = |

% Kjeldahl N*

Carryover N = |
(Ibs N/acre) % Organic N (3)

Carryover N

*
XX
kKX

Use last year’s a

3. Determine avail

% Organic N =

% Ammonia

Available N = | =] @) |
in biosolids Available N
(Ibs N/dry ton)
X
**  Calculation factors
Calculation factors
Factor I Factor II Factor ITI
Anaerobically digested 1.6 4 —
Aerobically digested 2.1 6 —
Stabilized primary & waste-activated 2.4 8 —
Composted 0.9 2 —
Surface application — — 10
Incorporated within 48 hrs. or injected — — 20
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Worksheet 7 page 2 of 2

4. Determine crop nitrogen credits Corresponds to Step 3D of text.

Fertilizer N = | 9 ] Manure N applied in Ibs/acre = | (10) |
(Ibs/acre)
Nitrogen credits = | | +| | +| | +] |
(Ibs N/acre) Carryover N (2) Carryover N (4) Fertilizer N (9) Manure N (10)
= | 1) |
N Credits
5. Determine agronomic rate of biosolids (dry tons/acre) Corresponds to Step 3E of text.
Crop intended to be grown Realistic yield goal
Soil organic matter level wn last year
MANA rate = | (12) | cr
(Maximum Allowable Nitrogen Application rate) Ibs N/acre

Additional crop N need = | | -
(Ibs N/acre) MANA rate (12)

rop N need

Agronomic rate = |
(dry tons/acre) Crop N need (13)

Choose either 6A or 6B.
6A. Determine biosolids applice - yrresponds .. Step <1 of text.

cake biosolids (wet tons/acre)

Application rate = -‘

(wet tons/acre) 3 ]

% Total solid

(as a decimal fra

6B. ation rate for liquid@io Co responds to Step 4 B of text.
(gal
Applica y 240 =| (15) ]
(gal ronomic rate (14) % Totalsolids gal/acre

(as a dg

g liqu IOV Corresponds to Step 5 of text.

7. Determine vehicle spegffor appl

Tank vol g =| (16) |
Spreading width =| 17) ]
Pumping rate (gal/min | (18) |
Spread rate = | | x | | - 43,560 =| (19) |
(gal/ft) gal/acre (15) Spreading width (17) Spread rate
Vehicle speed = | | + | | x 0.011 =| (20) ]
(MPH) Pumping rate (18) Spread rate (19) MPH
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Worksheet 8

Page 1 of 1

How to determine application rates
for dewatered or cake biosolids (cubic yards/acre)

1. Determine the weight of a pail of moist biosolids.

a. Weigh an empty 5-gallon pail.

b. Fill the pail with biosolids. We suggest you fill the pail using the same equipment that is used to load the applicator or
delivery truck. For example, if a Bobcat is used to fill a manure spreader with biosolids, use the loader to fill the 5-gallon

pail.

c. Scrape the surface of the loaded pail so that the level of the biosolids is even with the top of the pail.

d. Weigh the loaded pail.

Weight of
moist biosolids = | | - |
(Ibs) Weight of full pail

(Ibs)

2. Determine % total solids of biosé

Take a representative sample of biosolids fr

% Total solids =
% Total so

3. Determine dry wej

Dry weight
of biosolids = | x |
(Ibs)

4. Determin&@aw

Dry weight
of biosolids = = | (d) |
(dry tons/cu yd) dry dry tons/cu yard

5. Determine application rate @¥hiosolids in cubic yards/acre.
Application rate
of biosolids = | | + | | =] © |
(cu yd/acre) Agronomic rate of dry tons/cu yd (d) cu yd/acre
biosolids (14)*

*  This value can be found by using Worksheet 1, How to determine the agronomic rate of biosolids.
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Worksheet 9

Page 1 of 2

After application:
How to determine amounts actually applied

(solids, nutrients and metals)

RIS amounts actually applied (dry tons/acre)

Choose one of the following equations:

Equation 1
Biosolids applied = | | x | | - 240 = | ) |
(dry tons/acre) gal/acre applied % total solids Biosolids applied
(as a decimal fraction)

Equation 2

Biosolids applied = | | x | | =
(dry tons/acre) wet tons/acre % total solids d
applied (as a decimal fraction)

Equation 3
Biosolids applied = | | x
(dry tons/acre) cu yd/acre
applied

2. Determine available nitg

Available N applied =
(Ibs N/acre)

Biosolids app Available N (d) Available N applied

*  Calculation factors 3

Calculation factors

Factor I Factor II Factor ITI
Anaerobically digested 1.6 4 —
Aerobically digested 2.1 6 —
Stabilized primary & waste-activated 2.4 8 —
Composted 0.9 2 —
Surface application — — 10
Incorporated within 48 hrs. or injected — — 20
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Worksheet 9 page 2 of 2

Phosphorus: amounts actually applied (Ibs P/acre)

Phosphorus applied = | | x | | x 2000 = |
(Ibs P/acre) Biosolids applied (1) % Phosphorus P applied
(as a decimal fraction)
IO amounts actually applied (Ibs K/acre)
Potassium applied = | | x | | x 2000 = |
(Ibs K/acre) Biosolids applied (1) % Potassium K applied

(as a decimal fraction)

amounts actually applied (Ibs/acre)

Trace metal applied = | | x |

(Ibs metal/acre) Biosolids applied (1) centr

K
O

Trace metals
applied
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Worksheet 10

Page 1 of 1

After application:
How to track trace metal cumulative additions
and determine metal loading rates

Site number

Crop year

1. Determine annual metal loading rates.

Actual metal
loading rate
(Ibs/acre)

Metal Actual application
concentration rate of biosolids
(mg/kg) (dry tons/acre)
| | x| | x |
| | x| 0 =|
| x 0.002 =|

Pading rate
(Ibs/acre)

New cumulative

loading rate
(Ibs/acre)

Arsenic (As F | = |

Cadmium (Cd - |
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Chapter

Harvest
restrictions

&
farmer
opetation

d communication b@#veen biosoli@managers and biosolids users is
ccessful biosolids recycling
portant in knowing when and
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Harvest restrictions

Whenever Class B biosolids are applied to land, the biosolids manager must
observe several harvest restrictions, which really are waiting periods. These
restrictions are necessary because Class B biosolids contain low levels of
pathogens. The waiting periods before harvesting crops or grazing animals allow
enough time for pathogens to die-off from environmental conditions. The harvest

restrictions apply to different types of crops and animal grazing. Table 15 is a
summary of the harvest restrictions.

within which the crop

Type of crop 3 be harvested:
Above ground crops ilabe harvested and
the soil cannot be
s of applying biosolids.
Below-ground cro i ids i il surface for >4

Feed crof 1n 30 days of applying

biosolid

er crops ot harvest within 30 days of applying

biosolids

Other fog Cannot harvest within 30 days of applying

biosolids

small grains

Pastureland Pasture used for Livestock may not graze on land within 30 days
grazing cattle or of applying biosolids
sheep
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Above ground crops

The part of food crops that will ultimately be harvested and which may
touch the soil-biosolids mixture may not be harvested within 14 months after
biosolids are applied.

Fl

Melons, squash, tomatoes and cucumbers are examples of this type of food crop.

Below-ground crops

L Food crops whose harvested parts
within 20 months of application if the bio
least four months before being ing
incorporated within four months
harvested within 38 g

und may not be harvested
the soil surface for at

Potatoes, carro

annot be harvested

% age, corn, small grains),
beans, small grains) and fiber

crops (e.g., field co
flax, cotton, hemp

[ sweet corn,

Liv ay raze on land within 30 days of applying biosolids.
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Farmer cooperation and obligations

¢

In addition to the harvest restrictions, the farmer or landowner must be aware of,
cooperate with, and enforce the biosolids regulations listed below. Some of these
have been discussed in other chapters of this manual. If a farmer does not
cooperate with the program, the biosolids manager should consider dropping the
farmer from the biosolids recycling program. An example is a farmer who
consistently applies more nitrogen than the MANA rate. The regulations where
farmer cooperation is generally needed are:

Cannot exceed the maximum availab,
for the crop.

ogen application (MANA) rate

For 30 days, control public
contact. This is land that the put

a low potential for public
pquently, such as agricultural land,

For one y& ‘ for public
contact. A public' ite 1 d with a high potentl ct with the

ic parks ball fields, cemetg rses, turf farms,

ation Sheet, is in Appendix G. Biosolids managers may use this
informati§@B8heet or develop an information sheet tailored to their own biosolids
recycling proghams.
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MN Rules Chapter 7041: Relaying biosolids rules to the farmer
Whether biosolids managers develop their own information sheets or use the one
in this manual, they should be aware that the biosolids regulations require the
following:

LY The biosolids manager, whether a preparer or an applier, is responsible for
notifying and providing to the users of biosolids the necessary information for
complying with the biosolids rules by specifying appropriate agronomic rates,
site restrictions and other management practices.

The biosolids manager must relay to thefrme ollowing information:

U harvest restrictions

L MANA rates and the amou gea supplied by biosolids

r also provide

by biosolids

Supervising t
rtified operators to apply biosolids to their
a biosolids program asks the cooperating farmer to

the land
rules for agr@

cation, the biosolids manager must provide the farmer with the
ic rates, site restrictions and management practices.

As discussed in Chapter 9, suitable areas for biosolids recycling must be staked
out before land application. Generally, the farmer is not familiar enough with the
rules to be able to stake out the area. Consequently, the certified land applicator
is responsible for staking.
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Chapter

How
to
request

Site
val

t operators target for applying
e the following three basic steps

CA staff approves
biosolids. Biosolids
to request sj

denies sites 1

st be completed and signed by a Type IV certified

2 : otification letter. Persons who manage biosolids (the
permittees) must prepare a Notification letter for appropriate persons.
Figure 10 is an example notification letter.

Send the Site Application form and Notification letters with the

proper attachment to the appropriate persons. By rule, Notification

letters and Site Application forms must go into the mail on the same date.
Persons applying for site approval must notify those on the list below that they
are requesting approval from MPCA staff for that site:
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e the site’s owner

e the site’s occupier, if applicable

e the city or township where the site is located (send a of this letter to the
E——ll MPCA)

e the county official responsible for solid waste management (send a m of
E_—ll this letter to the MPCA)

e any person known to be interested in the use of biosolids on the site

If MPCA staff grants approval for the siteffhe a val is valid for the conditions
stated in the document, which may inclu gement practices.

, persons

must obtain approva 1k biosolids

ied.

s must determine if notification is
necessary for their product and
xtremely important in biosolids

#l persons producing EQB

How to complete the Sit~

Fill o Application form completely or MPCA staff will return it.

Page 1: Site information
Each form has room for up to three proposed biosolids application sites. The first
page asks for site information.

1. Site code: Give the site a code, ideally one that helps you easily identify a
site. One example of a site code is ID-1. If a site is divided into subsites, list
those as well (sites can be divided into subsites when a small acreage is needed
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each year, provided the smaller parcels have the same delineation each or any
year that they are used). Delineate subsites on the soil map, as discussed in #5.

The following is an example of a site that is divided into subsites. A farmer has a
35-acre field to which he wants biosolids applied. The quantity of biosolids
produced covers only a 5-acre strip of the field each year. For convenience, the
operator requests and receives approval to apply biosolids to that 35-acre field.
Consequently, the farmer allows the operator to cover a 5-acre strip by moving
across the field in rotation each year. Fortunately, one soil analysis can be used
for the 35-acre site.

address. Make sure the
any areas, the postal service
X number is also

2 & 3. Landowner and occupier’s nam
landowner’s and occupier’s address is co
will not deliver to a simple RR address
necessary. The MPCA sends the a
occupier, if applicable.

hpplicable (see the definitions
term storage, see Minnesota
long-term storage, fill out the last

les Chapter 7041,
ge of this form,

Long-term age areas are for storing dewatered biosolids for more than 30
days but less th#n 7 months at the site where applied.

¢ & d) all tile lines and tile inlets and separation distances around tile inlets.

e) all areas that are not suitable for biosolids — crosshatch or color those areas.
Be sure the map clearly shows the features for which the setbacks occur.
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6. Highly permeable soils. List any highly permeable soils on the site. To find
out if any highly permeable soils exist on the site, request from the county NRCS
(formerly SCS) such a list. Ask for the list of soils whose leaching potentials are
rated as severe, poor filter for soil pesticide loss (this is determined by the
procedure that the NRCS uses).

7. Tile drainage. Provide the tile spacing and depth of any tile lines on the site.
When determining site suitability, the minimum depth to seasonally high ground
water for tiled sites is the depth of the tile.

8. Soil analysis. Enter the date of the soil analysis (the soil sample must be
taken within 6 months of submitting the Siz lication form. Include the results
of the following tests:

O Texture — requirements are ass
hydraulic loading rate for li

Organic matter cQg

Y.5. If the soil pH .5, ex ¢ approval
mpling.

Page 2: Si nag

10. Public access. Describe the access control. Is the site fenced, surrounded by
agricultural fields, or is it simply remote?

11 & 12. Short-term and long-term storage. Sce instruction #5 for page 1
of this form.
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13. Other waste products applied to site. Are any other waste products
applied to the site? Include the information requested for any other waste
products, manure, or biosolids currently applied to the site or approved to be
applied to the site. Take all sources of nitrogen into account when calculating
application rates. Discuss your rates of biosolids application, explaining how the
amounts of nitrogen or other constituents were taken into consideration. If you
need more space, attach a sheet to the form.

14. Non-agricultural use. If applying for approval for a non-agricultural site
(i.e., mineland reclamation or forest), and the site doesn’t meet the requirements
for soil conditions, slope or separation distances, the operator may still be able to
use the site. In this case, the operator must a request to the Site Application
form that describes the following:

out their plans

the precautiq e i ring or after

d phone number. This will usua’ the same as the
act appliers, record {fiiiee i i

16. Type i operator or inspe W lication form must
ed by a Type IV certi spector. Include
ne number and T (Nati °T.
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Page 3: Cropping and site management
Enter the site codes used on Page 1 of the Site Application form.

List all the crops that are likely to be grown on the site. This information is
necessary to calculate allowable application rates. For example, in a corn - corn -
soybean rotation, the maximum rate for corn following corn is more than corn
following soybeans. To calculate the MANA rate, use U of M extension bulletins
and the organic matter content of the soil and previously grown crops (see
Chapter 10). The rates on this page can be compared later to the site’s annual
reports.

Circle the months you expect to apply bi
biosolids when the ground is froze
needed. For example, if you are ;
January should not be circled b
the ground is froze
2%.

mber that if applying
more management is

at has slopes of 2 to 6%,

e application is not permitted when

This page must i storage of
biosolids i iosoli i » ied. Include

minder, some of the require erm storage are
of the page.
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Figure 9
Site Application form

(for Minnesota’s biosolids program)
Page 1 of 4: Site information

Complete this form in full or MPCA staff will return it. Each form can be used for up to 3 sites.

sl Site information site code [ IIEG site code NG site code GG

2

Landowner’s name
Address

Land occupier's name
Address

Legal description:
Quarter/Section
Township coordinate

Range coordinate

Township name
County
Total approvable acreage

Attach a soils map from the Nat
a soil scientist. Delineate the fol
Boundaries of each pr
Locations of any long
Location of all tile line
Locations of al
Areas that wi
sure the map

p prepared by

pangy

gioring or crosshatching. Be

Listghighly permeab

Tile drainage? (yes, no)

List tile spacing
List tile depth

Soil analysis:

Sampling date
Texture (USDA)

Organic matter (%)

Extractable phosphorus (ppm)

Exchangeable potassium (ppm)
pH
Soluble salts (mmhos/cm)
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Figure 9 Site Application form
Page 2 of 4: Site management

10

11

12

13

14

15

16

Site management site code |GG site code |GG site code GG

Biosolids will be (check all that apply):
Injected

Surface applied

Surface applied & incorporated:
- within 48 hours

- within 6 hours

How will public access to each site
be controlled?

Will biosolids be stored onsite
short-term (less than 30 days)?
Must biosolids be stored long-term

(greater than 30 days but less than
7 months)?
If long-term storage of biosolids is propose

List any other waste materials curre appli i i ids. Describe the
materials and include a copy of any co : rial that is land
applied. If permits or approval are requiré d 3 dddress and
telephone number of each regulatory

How will your propo; be affected by othg 0 the site?

For non-ag H ificatig ditions, slope or separation distances are requested for a
non-agricult ipti€ < ifications and the environmental benefits

Applier's name
Address

Phone number

Form prepared by:
Address

Phone number

Type 1V Certification number

Expiration date
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Cropping & site management
Figure 9 Site Application form, page 3 of 4

For each proposed site, fill in the information for crop rotations and application rates. Identify crops that are most likely
to be grown, realistic yield goals, maximum available nitrogen application (MANA) rates and the agronomic rate that
correlates to the MANA rate. Provide the analysis used in calculating these agronomic rates in percentages:

Kjeldahl-N NH;N Total solids
1
Realistic MANA
Crop yield goal rate Allowed agronomic rate
2 types (give units) (Ibs/acre) dry tons/acre gal. or wet tons/acre

3  Circle the months that the site is intended to be used for
January February March April May A 5 epiember October vember December

L site code NN

Realistic NA
Crop yield g

2 types

mic rate

(Ibs/acre) l. or wet tons/acre

eptember October November December

L site code NN

Crop rate Allowed agronomic rate

2 types (Ibs/acre) dry tons/acre gal. or wet tons/acre

W

Circle the months that the site is intended to be used for application:
January February March April May June July August September October November December
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Request to store biosolids long-term
Figure 9 Site Application form, page 4 of 4

YL | (site where biosolids are proposed to be stored)

Describe why long-term storage is needed.

List the dimensions of each storage area (in square feet).

List the maximum quantity of biosolids proposed to be stored at each

at any one time (in dry tons).

List the maximum length of time biosolids are proposed to ed at this
location prior to land application (in days).
Describe how storage will be managed to c le or rupBff.

Attach boring logs that provide
10 feet at the perimeter of the p
O texture and thickness
O color and presence @
O depth to seaso

O depth to bedro

owing’information (at leg soil boring < ed to a depth of

ttling for each soil horizon en

f encountered 0

; ps required

Long-term storage of biosoli 3 ion areas of 40 acres or less must not take place within 400
feet of any residence. Thig i 1 i hses 100 feet for every additional 10 acres of land application
area, or portion thereof, up 3

residing within the otherwisé ed distance give written permission.

Long-term storage of biosolids mus
contact site.

take place within 1,000 feet of any residential development or public

Long-term storage of biosolids must not take place within 1,000 feet of any downgradient surface waters, unless
measures are taken to control runoff, in which case the separation distance may be reduced to 200 feet.
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Step 2: Prepare the Notification letter
Format of Notification letter

The person applying for site approval may create a Notification letter based on
the rules or use our example (see Figure 10). The example Notification letter
contains all the information required for public participation when requesting site
approval (the Notification letter can be used as a template). When creating a
Notification letter, include all information listed in the next section.
Applicants may include additional information to describe their land application
program in more detail.

Parts of Notification letter

e information listed below.

The Notification letter must inc
i information on

Providing this inforrg give

attachment prepared
or reclamation) and approved by

0O H. that the MPCA will approve or deny the site in writing after the 30-day
comment period

QO I. that the MPCA reviews land application reports submitted annually by
those who prepare biosolids
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Figure 10

Sample Notification letter
to interested persons of possible biosolids land application site
(to be put on requestor’s letterhead)

[name of city or township official]
[title]
[address]

[name of county solid waste official]
[title]
[address]

Dear [Mr./Ms. name]:

This is to notify you that we are requesting approval fro
(MPCA) to apply biosolids on the property of [ owner's

ution Control Agency
ed in the [give /ega/

characteristics and determined ac ’s rules
for land applying biosolids. For youtg i i Wement practices
and conditions that apply to ifeports on our land
application program to the . ' onal information
about our biosolids ap & [phone number].
The MPCA will appro ur request after the yeriod, which starts the day this
letter a ] ! sent to the MPCA will receive@copy of that approval or denial
letter. Th ) i on the CC below, including the
MPCA cont.

coordinator] at [phone numbe

Sincerely,

[signature of applicant]
[typed name of applicant]

Enclosure

cc: [Landowner and occupier, if different]
[MPCA contact listed in letter]
[Any other interested persons]
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Table 16
General Management Requirements for Agricultural Sites

Minnesota’s rules specify the percentage of slope allowed at a site on which biosolids are applied, as well as the
minimum separation distances from the applied biosolids to the features listed in this table. All allowable slopes and
separation distances depend upon the method used to apply the biosolids.

For all land types

If surface If incorporated
Criteria applied... within 48 hours... If injected...
Allowable slopes 0% - 6% 0% - 12% 0% - 12%
Depth to bedrock 3 ft. 3 ft. 3 ft.
Depth to seasonal high water table 3 ft. 3 ft. 3 ft.
or drain tile
Distance to wells:
Private supply 200 ft. 2008. 200 ft.
Public supply 1000 ft.
Irrigation 5 ft. 25 ft.

Distance to residences!
Distance to residential developme

Distance to public contact site*

Distances todo
Types 3, 4,
or tile inlets ne

Slope 0%-6%

adient? lakes, rivers, streams,
ds, intermittent stre

200 ft.

Slope > 6%-12% Not allowed 100 ft.

Slope 6%-12

Separa ‘ponsible for residential developments and
places of recre
’If down gradien ued site, separation distances can be reduced to 33 feet.
3Intermittent stream means a drainage c at provides for runoff flow to a perennial stream, lake
or wetland during snowmelt or rainfall.
“Separation distances are from t ays. For grassed waterways that are wider than these
separation distances, biosolids ca O the edge ofthe grass. Grassed waterways are natural or constructed,

typically broad and shallow, and seed& ass to help prevent erosion.

When applying on frozen or -covered ground:

e  Biosolids can be applied on frozen or snows8vered land only if the slope of the land is between 0 and 2%.
e Applying liquid biosolids is restricted to a maximum rate of 15,000 gallons per acre.

e  The separation distance to surface water features in the table above increases to 600 ft. for liquid biosolids.

Public access: Control public access to agricultural application sites for 30 days of applying biosolids. The MPCA
considers private farmland inaccessible to the general public because of the Minnesota Trespass Law. However, if public access
to the site cannot be easily controlled, signs or fences may be necessary.

Application rates: The application rate of biosolids is based on the nitrogen needs of the crop to be grown on the site.
All other forms of nitrogen fertilizers that may be applied to the same crop must be considered when determining the biosolids
application rate. This ensures that excess nitrogen, which could impact our water resources, is not applied.
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Step 3: Send Site Application form & Notification

letters

MN Rules Chapter 7041: Notification of intent to apply biosolids

30-day comment period

By mail and on the same date as mailing the Site Application form to the MPCA,
persons applying for site approval must notify (in writing) those on the list below
that they are requesting approval from MPCA staff for that site:

U the site’s owner

O the county officiz RONSI

aste management (send a m of
this letter to thg

O the site’s occupier
Q) the city or township where the site is ed (sgiid a m of this letter to the
MPCA)
oli

O any perso ested in the site

e Notification
e proposed site

ation letter.
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Who must receive the Notification letter and Site Application form?

Table 17
Distribution list for
Notification letters & Site Application form

Party to When should
receive document Must receive: applicant send it?
MPCA e acopy of each Notification letter ~ Send the Site Application

form and the Notification
letters (or copies of letters,
as appropriate) to all
persons on the same day.

sent to local u

See top box.

Landowner or occupant

MP.

is within an
unorganized territory,
address to county

the Notification letter See top box.
(remember to date it)

a copy of the General

Management Requirements for

Agricultural Sites' provided by

MPCA (see Table 16)

Other interested per:

Keep a copy of the Site N/A
Application form

e  Keep a copy of each Notification

letter sent

approval

!If the proposed site is on non-agricultural land and not all of the requirements in the General
Management Requirements for Agricultural Sites apply, the MPCA will provide the applicant with
a different management sheet. To get this, contact the MPCA biosolids coordinator before
preparing the Notification letters.
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Receiving (or being denied) site approval

MN Rules Chapter 7041:

No sooner than 30 days after the applicant initiates the comment period, the
MPCA will approve or deny the site in writing. If the MPCA denies the site, it
will explain why. Approval is valid for the conditions stated in the approval,
including any management practices.

Changing acreage after receiving site approval

If an operator proposes a change in acrea site @pproval process must be
carried out again.

Changing site management prag site approv

t t ange in

¢ making the

angCsite management, r

If an operator pro g
uly. Then wait for written approva

writing to the
change.

Land Application of Biosolids ® Ch.12: How to Request Site Approval June 2001 ]_87



This page intentionally left blank.

]_88 Land Application of Biosolids ® Ch.12: How to Request Site Approval June 2001



Chapter

cords
ual
rtS

d

s for biosolids vary with the

is distributed. All Class B and
olids have the same recordkeeping
Rules Chapter 7041.1600, subp. 3
ing and reporting requirements for

d in MN Rules Chapter 7041.1600, subp.2
bp.1. These requirements may also be included in your

quality of biosgli
non-exceptig

Recordkeeping & reporting requirements
Type of biosolids are found in MN Rules:

Class B biosolids and Ch. 7041.1600, subp. 3 and
Non-exceptional quality Class A biosolids Ch. 7041.1700

Exceptional quality biosolids :| - Ch. 7041.1600, subp.2 and
Ch. 7041.1700, subp.1
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Who must keep records for biosolids programs?
Persons who prepare biosolids are responsible for developing and maintaining a
recordkeeping system for their biosolids program. The system should allow

operators and inspectors to easily access the records. Records must be kept to
show compliance with the requirements for all of the following:

Q monitoring

Q management practices

O site restrictions

Q) vector attraction reduction (VAR) re

Q

pathogen reduction requirem

data, numbeN@iacres, etc. However, this is not necessarily enough information to
show complian® with other requirements, such as for vector attraction reduction.
Interpretations of some of these more complicated recordkeeping requirements
are in following sections.
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Records to keep for 5 years

The preparer must keep the following records for at least 5 years:

Q
Q

Q

U O0O0OO00O

Records to keep i

U OO0 O 0DOOo

concentration of analytical parameters — metals, nutrients and solids content

a signed certification statement for meeting pathogen and vector attraction
reduction requirements

a description of how the pathogen reduction requirements are met

a description of how the vector attraction reduction requirements are met

records of soil test data
Maximum Available Nitrogen Appli A) rates for specific crops

the known amount of availal e to the crops for a cropping

the date of Biosolids application

a signed certification statement for contacting the EPA to see if a site has
reached it cumulative pollutant loading rate

a description of how the information to determine if a site has reached the
cumulative pollutant loading rate was obtained
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Monitoring records — details

Pathogen and Ve

Records for manageme

incorporation)

To determine compliance with monitoring requirements, records must show both
of the following:

e that the samples were representative of biosolids going to the field

e that the sampling frequency was correct.

This can be done by simply keeping a copy of the Record of biosolid sampling
events found in Chapter 5 (the original form goes to the lab with the sample). A

similar form containing all of the following sampling information could also be
used:

Q sample ID pasameteres analyzed

U name of sampler date & time sample collected

To revie m Chapter 11, the operator must give the farmer information on site
restrictions aNgkhe nutrient value of the biosolids applied (see Information for
farmers on land-applying biosolids in Chapter 11). Aside from the certification
statement and a description of how these items are met, operators should keep a
record of the information they give to the farmer. The operator does not need to
submit (with the annual report) a copy of the information given to the farmer.
However, this record must be kept on hand to show compliance with 7041.1000,
subpart 2 regarding notice and necessary information.
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Overall, some of the most important records that are used to determine
compliance are those that document the application itself. This includes records
of the amounts applied and those from calibrating the application equipment. If
records on application are inaccurate, the calculations for agronomic rates and
cumulative metals will be incorrect. In addition, the farmer will not get the
correct information. Incorrect recordkeeping and reporting can lead to
inappropriate enforcement actions. Remember to cover sites evenly with
biosolids and record only the acreage covered.
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Table 18

Recordkeeping requirements
for Class A pathogen reduction alternatives

Alternative Al: Time and temperature

e Analytical results for density of Salmonella sp. bacteria or fecal coliform (most probable number)
e  Biosolids temperature (either continuous chart or two readings per day, at least one per shift)

e  Time (days, hours, minutes) temperature maintained

Alternative A2: Alkaline treatment

e Analytical results for density of Salmonella sp. bacteria or fecal coliform (most probable number)

Biosolids pH (beginning, middle and end of treatment)
Time (hours) pH maintained above 12 (at least 72 hours)

Percent solids in biosolids after drying (at least 50 percent)

Biosolids temperature (beginning, middle and end of treatment and hourly to demonstrate 12 hours above 52°C)

Alternative A3: Analysis and operation

e Analytical results for density of Salmonella sp. bacteria or fecal coliform (most probfle nu
e Analytical results for density of enteric viruses (plaque forming unit/4 grams total s 0 p@llogen reduction and, when

appropriate, after treatment

e Analytical results for density of viable helminth ova (number/4 grams tot

treatment
e Values or ranges of values for operating parameters to indica

Alternative A4: Analysis only

reduction and, when appropriate, after

ion treatment

. Analytical results for density of Salmonella sp.
e Analytical results for density of enteric viruses (pI8
e Analytical results for density of viable helminth ova

. Heat drying
- Analytical results for density of Salmo:
fecal coliform (most probable ngmber)

. Thermophilic Aerobic D1

. Heat treatment
- Analytical results for density of Salgg

fecal coliform (most probable nug

- Logs documenting biosolids hg

than 180° C for 30 minutes (e1t%

readings at 15 minute intervals)

e  Pasteurization
- Analytical results for density of Salmonelld
fecal coliform (most probable number)
- Temperature maintained at or above 70°C for at least 30
minutes (either continuous chart or two readings per day, at
least one per shift)

bacteria or

art or two readings per day, at

g temperature maintained at or above 55°C
ndrow compost method (minimum of two

W, at least one per shift)

ting compost pile turned at least five times per

Phalytical results for density of Salmonella sp. bacteria or

fecal coliform (most probable number)

- Gamma ray isotope used

- Gamma ray dosage at least 1.0 megarad

- Ambient room temperature log (either continuous chart or two
readings per day, at least one per shift

Beta ray irradiation
- Analytical results for density of Salmonella sp. bacteria or
fecal coliform (most probable number)
- Beta ray dosage at least 1.0 megarad
- Ambient room temperature log (either continuous chart or two
readings, at least one per shift)

Alternative A6: PFRP Equivalent

. Operating parameters or pathogen levels as necessary to demonstrate equivalency to the PFRP
e Analytical results for density of Salmonella sp. bacteria or fecal coliform (most probable number)
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Table 19
Recordkeeping requirements
for Class B pathogen reduction alternatives

Alternative B1: Fecal Coliform Count

e Number of samples collected during each monitoring event
e Analytical results for density of fecal coliform for each sample collected

Alternative B2: Processes to Significantly Reduce Pathogens (PSRP)

. Aerobic digestion
- Dissolved oxygen concentration
- Volatile solids content before and after digestion
- Mean residence time of biosolids in digester
- Logs showing temperature was maintained for sufficient period of time (ranging from 60 days at 15° C to 40 days at 20° C) (continuous
charts or two readings per day, at least one per shift)

e Airdrying
- Description of drying bed design
- Depth of biosolids on drying bed
- Drying time in days
- Daily average ambient temperature

. Anaerobic digestion
- Volatile solids content before and after digestion
- Mean residence time of biosolids in digester (betwa
- Temperature logs of biosolids in digester (contig

5 day:
Us charts o

0 days at 20° C)

. Composting
- Description of composting method
- Daily temperature logs documenting biosolid:
per shift)
- Hourly readings showing temperature ¢

ings per day, at least one

. Lime stabilization
- pH of biosolids immediately and

Alternative B3: PSRP Eq

. Operating parameters orfthogen le as necessary to demonstrate ¢ alency to PS
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Table 20
Recordkeeping requirements
for biosolids processing options for vector attraction reduction

Option 1: Volatile Solids (VS) Reduction

Option 5: Aerobic Processing (Thermophilic Aerobic
Digestion/Composting)

e  Volatile solids concentration of raw and final solids streams
(mg/kg)

®  Calculations showing 38 percent reduction in volatile solids

e  Biosolids detention time in digester/composting

e  Temperature logs (at least two readings per day) showing average
temperature above 45° C and minimum temperature above
40°C for 14 consecutive days

Options 2 & 3: Bench scale vs. Reduction

Option 6: Alkaline treatment

®  One-time description of bench-scale digester

e Time (days) that sample was further digested in bench-scale
digester (30 days for aerobically and 40 days for anaerobically
digested biosolids)

e  Temperature logs (at least two readings per day) showing
temperature maintained at 20° C for aerobically or between 30°C
and 37°C for anaerobically digested biosolids

e Volatile solids concentration of biosolids (mg/kg) before and
after bench-scale digestion

e  Logs demonstrating hours pH of biosolids/alkaline mixture was
maintained (12 for 2 hours and 11.5 for an additional 22 hours)

*  Amount of alkaline added to biosolids (Ibs or gals)

*  Amount of biosolids treated

Option 4: Specific Oxygen Uptake Rate

® Dissolved oxygen readings for biosolids sample over 15-minute
intervals (mg/L)

e Temperature logs at beginning and end of DO reading
test was conducted at 20°C

e Total solids for biosolids sample (g/L)

e SOUR calculations (mg/g)

ent solids (dry weight) test
abilized solids generated during primary

)
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MN Rules Chapter 7041: Annual reports
Regarding annual reports, the following are required by rule:

O Annual reports are due to the MPCA by December 31 following a cropping
year. An annual report form and directions are at the end of this chapter.

L All this information is required on a form provided by or approved by the
MPCA (not having to use the MPCA’s paper form allows an operator to
create or duplicate the form on a computer.)

If bulk biosolids are applied, a Type I

fied operator or inspector

wle, this is referred to as Special
7041.1700, subp. 2).
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How to complete the annual report

Report form designed for data entry

The MPCA’s annual report form is designed so that persons not familiar with the
biosolids program can easily enter the information into a database. Because of
this, the operator must fill in all the blanks on the form. For example, where the
form asks for analytical results, fill in all the blanks instead of simply attaching a
lab sheet. Even though the rules allow you to use a form approved or provided by
the MPCA, the form you use must look like the MPCA’s annual report form.

Page 1 of Annual Report: Basic information, pat e uctidn & VAR

Basic information

Quantities applied

Pathogen reduction

appropriate quantity) @
ir biosolids. If yq

er only to facilities that dewater
and do not have the percent solids,
in gallons. Be sure to include the facility

as the contact person at that facility.

you used. If C[385 A biosolids are produced, refer to the rule or Appendix C for
the correct number for the Class A options.

Secondly, write a short description of how pathogen reduction was met. To
describe pathogen reduction, indicate the information that was used to determine
compliance.
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Example 1: For digestion processes where the solids retention time (SRT) and
temperature are used to determine compliance, indicate that daily temperature
readings were recorded and that volumes of biosolids flowing into and out of the
digester (necessary to calculate SRT) were measured. Then indicate what the
operating conditions were, such as “The temperature was kept at 95° F for 30
days”.

Example 2: For limed solids, describe what material was used to raise the pH
and how and when pH measurements were taken. Indicate what action was taken
if the pH was not high enough during the process. For example, “The pH was
measured after 2 hours, and more lime was added because the pH was not 12 or
greater. Then the pH was taken in another s.”

Vector attraction reduction (VAR)
First indicate which option or op pr used during the reporting
year to meet the VAR requirem t, @ describe how your program met the
VAR requirements, 4 rmag@n was used and it was evaluated
to determine co tions for volati lids reduction,
indicate which<8U 7 imate Mass

information us

rmine compliance should support
equation used. i

er 4 for details on ve,

crage results. The
g frequency for metals is
bns, such as for nitrogen and
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Page 3 of Annual Report: Site-specific information

Site code

Soil test

Site Code: The Site Code is the code that the preparer gives each site on a site
application. The MPCA also uses this code in the site approval letter. Up to 3
sites can fit on a form.

Actual acreage receiving biosolids: Report only the number of acres that
actually received biosolids. This number may be less than the total suitable
acreage of the site, as listed in the site appr tter.

Crop grown this year: Indicate the cro g the year on which you
are reporting.

Realistic yield goal: Indicatc ¢
grown this year.

Crop grown p

in pounds of nitrogen per acre
gallistic yield goal, previous crop

ou and the reviewer a way to check if land
e cropping year on which you are reporting.

Report soil tcS@ata here. Soils do not have to be sampled each year that
biosolids are applied, unless the site approval letter stipulates to do so. If no soil
samples were taken during the reporting year, you can leave this section blank.
Otherwise, you can enter the last available soil test data, even though it's old, to
serve as a reminder of when to take the next sample.
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Application rates & methods
Sample #: This refers to the analysis you used to calculate nitrogen and metal
application rates. As mentioned above, this sample number refers back to the top
of the columns on page 2 for individual analyses. If an average value was used,
indicate the values (dates or sample numbers) used to calculate the average.

Gallons or wet tons applied per acre this year: Indicate how many gallons
or wet tons (whichever is applicable) were applied per acre during the cropping
year.

Dry tons applied per acre this year: vert the previous value to dry tons,
and report that on the per acre basis also. ose attention to the units
— all are reported on a per acre basi

plied. The application method
It may also sho mpliance with
reduction or

pulative totals
metal loading rates

Metals applied this

is equation 18n the annual report form).

Page 4 of A port: Certifig

@0 be signed. Certification Statements #2, 3
eport form Certification Statement # 1 1s in Flgure 12

Statement #1: Certification that preparer has checked if site has reached cumulative
pollutant loading rate
Three copies of this certification statement are found in Figure 12. Clip these
certification statements, make copies, sign them yearly and keep them as records.
They do not need to be included with the annual report.

Land Application of Biosolids ® Ch.13: Records & Annual Reports June 2001 20 ]_



Statement #2: Certification that a Type IV operator or inspector prepared the annual report

In Minnesota, a Type IV certified operator or inspector is required to prepare the
annual report. This certification is found on page 4 of the annual report.

Statement #3: Certification that pathogen reduction (for all facilities) and one of the vector
attraction reduction Options A through H (if chosen) were used — signed by biosolids

preparer

Statement #4: Cer
orJ (if cho

Option

Certification Statement #3 applies to all means of determining pathogen
reduction and for Options A through H for Vegtor Attraction Reduction (see page
1 of the annual report for a list of options catment processes. If you do not
use these VAR options, you may leave t or put N/A4 for

Not applicable. The biosolids preparer m ertification statement.

Statement #3 or
to determine co

Wat management plctices and Wactor attraction reduction

°re met. This certification statement is geared toward the applier
acement practices involve work done in the field. It is also possible
management practices. In this case, it is acceptable for the applier alone to sign
the certification.

If the applier signs the certification statement, the applier must give the preparer
the certification statement (or a copy of it) for recordkeeping and reporting
purposes. When the applier is different than the preparer, you can use Figure 13.
Figure 13 contains two copies of Certification Statement #4 to copy and give to
appliers to sign.
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On the other hand, there are advantages to the preparer signing this certification
statement, and they are as follows:

e The preparer should have records of the actual application of biosolids
(Minnesota requires the preparer to keep all records, including those of the
applier when different than the preparer).

e The preparer should have on record, in addition to the records of application,
the site approval by the MPCA.

e The preparer is responsible for ensuring that the farmer received information
about site restrictions for harvesting crops, grazing and public access.

d responsibility for management
efer to sign the certification

On the other hand, under circumstances o
practices, both the preparer and applier
statement on the annual report.

To fill out the certification state msert I, J or N/A on the line,

he MPCA, you can
species has been

i, slope and separation distance
00. If you have applied biosolids
ould not run off into surface

are met.
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Minnesota Pollution i i
Control Agency Biosolids Annual Report

520 Lafayette Rood North Minnesota’s Biosolids Prc_)gram
st Haul, 1M 55155-9194 Figure 11

The yearly completion and submittal of this form, including the certification statements, will fulfill the requirements of Minn. R.
Chapter 7041 for annual reporting of biosolids landspreading activities. This form must be submitted to the Minnesota Pollution
Control Agency (MPCA) at the address above by December 31 following the cropping year. When bulk biosolids are applied, this
form must be prepared by, or under the supervision of, a Type IV certified operator or inspector.

Reporting period: September 1, through August 31,

Facility Information

S or SDS
Facility name: ermd ber:
Contact person: nen er:

Work address:

Check here if biosolids were not land applied during th

Total quantity of biosolids land applied as bulk mateg Dry tons
Total quantity of Class A biosolids sold or given away
Total quantity of biosolids transferred to another faclity: Gallons

Transferred to what facility:

Reporting of Biosolids Infor

Pathogen reduction

Select the option/s used to mee@ia juction requirements:
or a detailed description of these options, see

Class B Optio ds Manual or Minn. R. Chapter 7041.1400,

1. [] Geometric
2. Process to Signifi
] Aerobic [ Anaer

of fecal coliform determined
athogens (PSRB#¥onitore
Airdry []Comf

. 38% Volatile Solids Reduction (VSR)

[]1B. Bench Scale - Anaerobically Digested

] C. Bench Scale - Aerobically Digested

[]D. SOUR Test: < 1.5 mg oxygen/hour at 20 C
Class A Options: (1 - 6 listed under 7044 : ] E. Composted (aerobic/high temperature)
[1F. Lime or Alkaline Stabilization

[ 1 G. Dried to 75% - for Stabilized Solids

Desqribe hOV.V the Class A or Clasg B. pathog i . ] H. Dried to 90% - for Unstabilized Solids
requirement is met. For example, indicate what )

used and how it was evaluated to determine comp C11. Injected

(Do not submit daily data.) [1J. Incorporated within six hours of application

For options A through H only, describe how the option
was met. If VSR is calculated, indicate which equation

was used, i.e. Van Kleek.

www.pca.state.mn.us *  651-296-6300 <  800-657-3864 e  TTY 651-282-5332 or 800-657-3864 = Available in alternative formats
wqg-bios7-02 < 3/6/09 Page 1 of 4



Biosolids Analysis

Sample #

Sample #

Sample #

Sample #

Sample #

Sample #

Average

Date/s of Sampling

Date Sent to Lab

Total Solids (%)

Total Volatile Solids (%)

Kjeldahl Nitrogen (%)

Ammonia Nitrogen (%)

Phosphorus (%)

Potassium (%)

pH

Arsenic (mg/kg)

Cadmium (mg/kg)

Copper (mg/kg)

Lead (mg/kg)

Mercury (mg/kg)

Molybdenum (mg/kg)

Nickel (mg/kg)

Selenium (mg/kg)

Zinc (mg/kg)

Parameter

Arsenic

Cadmium

Copper

Lead

Mercury

Molybdenum

Nickel 210

Selenium

Zinc

3750

Greater sampl

) frequency

Your minimum biosolids sampling frequency

0 times minimum biosolids sampling frequency

uency depends on the quantity of biosolids land applied.

www.pca.state.mn.us
wqg-bios7-02 < 3/6/09

651-296-6300

800-657-3864

e  TTY 651-282-5332 or 800-657-3864 =

Available in alternative formats
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Site Specific Information

Site Code (each site follows column down):

Landowner:

Actual Acreage Receiving Biosolids:

Crop Grown This Year:

Realistic Yield Goal (yield /acre):

Crop Grown Previous Year:

Soil Organic Matter*:

MANA Rate (Ibs./acre):

Which Months Biosolids Were Land Applied:

*Use last soil test taken for organic matter content. Soil testing is required once in the three-year time period prior to land application

unless stipulated otherwise in a permit or site approval letter. If soil tests were requir

the following:

Soil Test Date Sampled:

to be taken for this reporting year, complete

Texture:

Organic Matter:

Phosphorus:

Potassium:

pH:

Soluble Salts:

Application rates and methods:

Sample # or average used in following calculati

Gallons or wet tons applied per acre

Dry tons applied p

Method: Surface/Inject/Incorp,

Nitrogen applied

For cumulative metals, add all past metal 108 together.

Parameter

= pounds/acre of metal.

Cumulative This Year Cumulative

This Year Cumulative

Arsenic

Cadmium

Copper

Lead

Mercury

Molybdenum

Nickel

Selenium

Zinc

www.pca.state.mn.us =  651-296-6300 <  800-657-3864
wqg-bios7-02 < 3/6/09

TTY 651-282-5332 or 800-657-3864

Available in alternative formats
Page 3 of 4



Certification Statements for managing biosolids

Statement #1: Certification that preparer has checked if site has reached cumulative pollutant loading rate

This certification statement is not included on the annual report form. Copies are found in Figure 12 of the Land Application of
Biosolids manual (see Minn. R. ch. 7041.1000, subp. 2, item B, for the requirement and 7041.1600, subp. 3, item M, for the
certification statement.) Keep these signed certification statements in your records, but you do not need to include them with the
annual report.

Statement #2: Certification that a Type IV operator or inspector prepared the annual report
| certify that the attached forms were prepared by myself or under my supervision.

Signature of Type IV Certified Operator or Inspector Date

ector attraction reduction
lids preparer

Statement #3: Certification that pathogen reduction (for all facilities)
Options A through H (if chosen) were used — signe

Plain language: | have supervised preparing information that is used to deter
pathogen reduction and vector attraction reduction (VAR) requirements o i pecifically, Item [insert one of
items A through H — see page 1 of annual report for a list of options] g . 00, subp. 2, was used to meet VAR
requirements. In addition, those who gathered and evaluated this info e galified to do so. | understand that | may be
penalized for false certification.

lids program complies with the

Actual statement from rule: | certify, under penalty g
Pathogen Requirements in Minn. R. ch. 7041.1300
of the vector attraction reduction requirements in M
been prepared under my direction and supervision in &
properly gather and evaluate the information used
requirements, if applicable) have been met. | am a
possibility of fine and imprisonment.

rmine compliance with the
[insert one
ents is met] has
alified personnel

or attraction reduction
tion, including the

bp 2, A-H, if one
ystem designed to e

Signature of Type IV Certified

Statement #4: Certificatio ) i tion reduction Options | or J
(if chosen)

Plain languag Solids program complies with the
management pra Gpecifically, Item [insert | for injection
or J for incorporatin 9”2, was used to meet VAR requirements. In
addition, those who ga B alified to do so. | understand that | may be penalized for false

certification.

Actual statement from rule: ify, at the information that will be used to determine compliance with the

Management Practices in Minn. R. ch. 704 i strictions in Minn. R. ch. 7041.1300, subp. 3, item D, and the VAR
requirement in i i if applicable] for each site on which bulk biosolids is applied
has been prepared under my direction €8 i in@1o the system designed to ensure that qualified personnel properly

e that the management practices and site restrictions have been met. | am

aware that there are significant penalties fo certification including the possibility of fine and imprisonment.

Signature of Type IV Certified Operator or Inspector Date
Management practices were met by: (Check appropriate boxes for compliance descriptions, or if needed, add your own
description. For example, mineland reclamation may not follow all agricultural site practices, such as those for slope.)

[] Biosolids were applied on sites approved by the MPCA according to Minn. R. ch. 7041.0800.
[] Biosolids were applied according to the soil, slope, and separation distance requirements of Minn. R. ch. 7041.1200.

[J A detailed description of how agronomic rate requirements were met is on page 3 of this Annual Report.
] The farmer was notified of the applicable site restrictions for harvesting crops, grazing and public access.

www.pca.state.mn.us *  651-296-6300 <  800-657-3864 e  TTY 651-282-5332 or 800-657-3864 = Available in alternative formats
wqg-bios7-02 < 3/6/09 Page 4 of 4



Figure 12
Statement 1: Certification that preparer has checked if site
has reached cumulative pollutant loading rate

Statement #1: Certification that preparer has checked if site has reached cumulative pollutant loading rate

Directions: Sign this and keep it on record — you do not have to report this is applying to sites in Minnesota.

Plain language: Before biosolids were applied to this site, either I or those whom I supervise checked with the MPCA to determine if
cumulative pollutant loading rates for the site had been reached. If the MPCA reported that pollution concentrations applied to the site since
July 20, 1993 were greater than those listed in the biosolids rules (MN Rules 7041.1100, Subp. 4, item C) and the cumulative amount was not
known, we applied no additional biosolids to the site. In addition, those who gathered and evaluated this information are qualified to do so. I
understand that I may be penalized for false certification.

Actual statement from rule: I certify, under penalty of law, that the information that will be used to determine compliance with the
requirements to obtain information in Minn. R., part 7041.1000, subpart 2, item B, has been prepared for each site on which bulk sewage
sludge is applied under my direction and supervision according to the system designed to re that qualified personnel properly gather and
evaluate the information used to determine that the requirements to obtain informatio een met. | am aware that there are significant
penalties for false certification including fine and imprisonment.

Signature

Statement #1: Certification that preparer has Checke ' if sivc haa cached cumul2® /e pollutant loading rate

Plain language: Before biosolids were applied to this site, i or those whom I supervise checked W WP CA to determine if
the MPCA reported that pollyti flions applied to the site since

Directions: Sign this and keep it on record — you do

known, we applied no additional biosolids to the i Be are qualified to do so. I
understand that I may be penalized for false certi

ne compliance with the

h site on which bulk sewage
fied personnel properly gather and
m aware that there are significant

Actual statement from rule: I certify, un
requirements to obtain information in Miag

e requirements to obtai
imprisonment.

0lids rules (MN Rules 7041.1100, Subp. 4, item C) and the cumulative amount was not
In addition, those who gathered and evaluated this information are qualified to do so. I

known, we applied no additional biosolids to the'§
understand that I may be penalized for false certifica

Actual statement from rule: I certify, under penalty of*law, that the information that will be used to determine compliance with the
requirements to obtain information in Minn. R., part 7041.1000, subpart 2, item B, has been prepared for each site on which bulk sewage
sludge is applied under my direction and supervision according to the system designed to ensure that qualified personnel properly gather and
evaluate the information used to determine that the requirements to obtain information have been met. I am aware that there are significant
penalties for false certification including fine and imprisonment.

Signature Date
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Figure 13
Additional copies of Statement 4:
Certification that management practices and vector attraction reduction Options I or J
(if chosen) were used — signed by biosolids applier

Statement #4: Certification that management practices and vector attraction reduction Options I or ]

(if chosen) were used — signed by biosolids applier

Plain language: I supervised preparing information that is used to determine if our biosolids program complies with the management
practices, site restrictions and vector attraction reduction (VAR) requirements of the biosolids rules. Specifically, Item  [insert I for
injection or J for incorporating within 6 hours of application] of MN Rules Chapter 7041.1400, Subp. 2 was used to meet VAR
requirements. In addition, those who gathered and evaluated this information are qualified to do so. I understand that I may be penalized for
false certification.

Actual statement from rule: I certify, under penalty of law, that the information that will be used to determine compliance with the
Management Practices in 7041.1200, the Site Restrictions in 7041.1300, subp. 3, item D, and the Vector Attraction Reduction Requirement in
_[insert 7041.1400, subp. 2, I or J, if applicable] for each site on which bulk biosold applied has been prepared under my direction
and supervision according to the system designed to ensure that qualified personnel p and evaluate the information used to
determine that the management practices and site restrictions have been met. [ am aw
certification including the possibility of fine and imprisonment.

Signature

Management practices were met by: /[Check appropriate b, 1 j L, or i A our own description.
For example, mineland reclamation may not follow all g

[] Biosolids were applied on sites approved by the MP SO M
[ Biosolids were applied according to the soil, slope, agd SOgati i i haW41.1200.

[] A detailed description of how agronomic rate ¥
[_] The farmer was notified of the applicable site rd

Statement #4: Certification..av . anage.. :nt practices ant .ccl ratu otiors duction Options I or]
(if chosen) [ 'ere use. — signed by biosoli 's applier

requirements. In additio
false certification.

Actual statement from rule: [€rtify, under penalty of 12
Management Practices in 7041.1200, the Site Re;

that will be used to determine compliance with the

.1300, subp 3, item D, and the Vector Attraction Reduction Requirement in
an which bulk biosolids is applied has been prepared under my direction

and supervision according to the system desd qcd personnel properly gather and evaluate the information used to

Signature Date

Management practices were met by: /[Check appropriate boxes for compliance descriptions, or if needed, add your own description.
For example, mineland reclamation may not follow all agricultural site practices, such as those for slope.]

[] Biosolids were applied on sites approved by the MPCA according to MN Rules Ch. 7041.0800.
[ Biosolids were applied according to the soil, slope, and separation distance requirements of MN Rules Ch. 7041.1200.

[] A detailed description of how agronomic rate requirements were met is on page 3 of this Annual Report.
[] The farmer was notified of the applicable site restrictions for harvesting crops, grazing and public access.
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Chapter

ough the federal rul@(40 CFR 503@egulates domestic septage from

dividual septic tanks@Minnesota rul8§ do not. However, MN Rules
Chapter 7041 .
chapter.

Septage regulated under [

the MPCA

o all septage storage or treatment facilities that receive domestic septage from
multiple sources. The septage storage or treatment facilities are required to
have a permit from the MPCA.
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In general, the categories of septage listed immediately above are regulated much
the same as for biosolids (rules on septage are found in MN Rules Chapter
7041.1800). In fact, this type of regulated septage must comply with a// the
biosolids rules for site approval and management practices.

Some differences do, however, exist between this category of septage and biosolids.
The major differences are how this type of septage meets pathogen and vector
attraction reduction requirements and how agronomic rates are calculated. In
addition, sometimes the metals analysis is not necessary for septage. Because of this,
cumulative pollutant loading rates may not be recorded or reported for septage and a
different certification statement must be used for annual reporting.

Meet pathogen and vector attraction redu irements for septage by using

one of the following methods:

6 hours of

sep unless the

nds per acre) per cropping year required
uptake by vegetation grown on the land

For details, refe &N Rules part 7041.1800 or call the MPCA
biosolids ¢ i

How to Complete Annual s for Septage

annual report for septage, use the first three pages of Figure 11 in

Chapter 13 (Bi§olids Annual Report) and substitute Figure 14 for page 4.
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Figure 14
Certifications for biosolids from septic tanks

Statement #1| Certification that a Type IV operator or inspector prepared the annual report

for Septage

I certify that the attached forms were prepared by myself or under my supervision.

Signature of Type IV Certified Operator or Inspector Date

Statement #2| Certification that pathogen reduction, vector attraction reduction, management practices

for Septage | and site restrictions were used

Plain language: [ have supervised preparing information that is used to determine if o
the biosolids rules: the pathogen reduction and vector attraction reduction (VAR) req management practices, and the site
restrictions. Specifically, Item  [insert A, B or C — see box below] of MN Rules 800, Subp. 3 was used to meet pathogen
reduction and VAR requirements. In addition, those who gathered and evaluat is informatio qualified to do so. I understand that I
may be penalized for false certification.

ram complies with all of the following parts of

information used to determine that the pathogen and vect8
significant penalties for false certification including the

Signature

VIl Rules Chapter 70
ogen and vector

dding alkali and, without adding more

‘esent on the land surface within one hour after it
is injected.

C. The septage is incorporated bg
by the EPA.

land within 6 hours of application unless specified otherwise

Management practices were met by: /[Check approp
For example, mineland reclamation may not follow all'8

2 hoxes for compliance descriptions, or if needed, add your own description.
yricultural site practices, such as those for slope.]

[ Biosolids were applied on sites approved by the MPCA according to MN Rules Chapter 7041.0800.
[] Biosolids were applied according to the soil, slope and separation distance requirements of MN Rules Chapter 7041.1200.

[] A detailed description of how agronomic rate requirements were met is on page 3 of this Annual Report.
[] The farmer was notified of the applicable site restrictions for harvesting crops, grazing and public access.
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CHAPTER 7041, SEWAGE SLUDGE MANAGEMENT

MINNESOTA POLLUTION CONTROL AGENCY

7041.0100 Definitions. 7041.1300 Operational standards; pathogen
reduction.
7041.0200 Purpose and policy. 7041.1400 Operational standards; vector
attraction reduction.
7041.0300 Applicability and exclusions. 7041.1500 Monitoring requirements.
7041.0400 Elxcc:leptional quality sewage 7041.1600 Record keeping.
sludge.

7041.0500 Basic provisions. 7041.170

7041.0600 Requirement to obtain
permits and site approval.

ion of available and carry-

7041.0700 Application requirements for
ver nitrogen.

npdes and sds permits.

7041.0800 Application and approval - ine annual whole
procedure for land applic icaf@ rate (awsar).
sites.

7041.0900 Storage construction Analytical
requirements. determ ents in sewage

7041.1000 General requirem,
7041.1100 Pollutant limits.

7041.1200 Managemen
limitati

7041.0100 D

‘rms have the meanings given

Agricultural land. "Aegrid cans land on which a food crop, feed crop,
cover crop, or fij i g as well as land managed for the production of hay,

A. provide the amotN@ef nitrogen which can be utilized by the food crop, feed crop,
fiber crop, cover crO@? or vegetation grown on the land; and

B. minimize the amount of nitrogen in the sewage sludge that passes below the root zone
of the crop or vegetation grown on the land to the groundwater.

Subp. 5. Annual pollutant loading rate. "Annual pollutant loading rate" means the maximum
amount of a pollutant that can be applied to a unit area of land during a 365-day period.

Subp. 6.  Apply sewage sludge or sewage sludge applied to the land. "Apply sewage sludge" or
"sewage sludge applied to the land" means applying sewage sludge by spraying or


https://www.revisor.mn.gov/rules/?agency=167
https://www.revisor.mn.gov/rules/?id=7041&view=chapter%23rule.7041.0100
https://www.revisor.mn.gov/rules/?id=7041&view=chapter%23rule.7041.1300
https://www.revisor.mn.gov/rules/?id=7041&view=chapter%23rule.7041.0200
https://www.revisor.mn.gov/rules/?id=7041&view=chapter%23rule.7041.1400
https://www.revisor.mn.gov/rules/?id=7041&view=chapter%23rule.7041.0300
https://www.revisor.mn.gov/rules/?id=7041&view=chapter%23rule.7041.1500
https://www.revisor.mn.gov/rules/?id=7041&view=chapter%23rule.7041.0400
https://www.revisor.mn.gov/rules/?id=7041&view=chapter%23rule.7041.1600
https://www.revisor.mn.gov/rules/?id=7041&view=chapter%23rule.7041.0500
https://www.revisor.mn.gov/rules/?id=7041&view=chapter%23rule.7041.1700
https://www.revisor.mn.gov/rules/?id=7041&view=chapter%23rule.7041.0600
https://www.revisor.mn.gov/rules/?id=7041&view=chapter%23rule.7041.1800
https://www.revisor.mn.gov/rules/?id=7041&view=chapter%23rule.7041.0700
https://www.revisor.mn.gov/rules/?id=7041&view=chapter%23rule.7041.3000
https://www.revisor.mn.gov/rules/?id=7041&view=chapter%23rule.7041.0800
https://www.revisor.mn.gov/rules/?id=7041&view=chapter%23rule.7041.3100
https://www.revisor.mn.gov/rules/?id=7041&view=chapter%23rule.7041.0900
https://www.revisor.mn.gov/rules/?id=7041&view=chapter%23rule.7041.3200
https://www.revisor.mn.gov/rules/?id=7041&view=chapter%23rule.7041.1000
https://www.revisor.mn.gov/rules/?id=7041&view=chapter%23rule.7041.3300
https://www.revisor.mn.gov/rules/?id=7041&view=chapter%23rule.7041.1100
https://www.revisor.mn.gov/rules/?id=7041&view=chapter%23rule.7041.3400
https://www.revisor.mn.gov/rules/?id=7041&view=chapter%23rule.7041.1200
https://www.revisor.mn.gov/rules/?id=7041.0100

spreading sewage sludge on the surface of the land, injecting sewage sludge below the
surface of the land or incorporating sewage sludge into the soil for beneficial use.

Subp. 7.  Available nitrogen. "Available nitrogen" means nitrogen which is present in inorganic
forms and the amount of organic nitrogen that can be mineralized to plant available
forms.

Subp. 8.  Beneficial use. "Beneficial use" means any application of sewage sludge to the land to
improve soil physical and chemical properties by supplying nutrients, organic matter,
and other components of this material.

Subp. 9. Bulk sewage sludge. "Bulk sewage sludge" means sewage sludge that is not sold or
given away in a bag or other container for application to the land.

Subp. 10. Cave. "Cave" means any naturally formed, subterrang opengarea or chamber, or series
of chambers.

Subp. 11. Commissioner. "Commissioner" means the cg

Subp. 12. Cover crop. "Cover crop" meanghs d i tion not
grown for harvest such as veg i
purposes

Subp. 13. Cropping year. "Cropping ye& e year
prior to the growing season ted. For

example the 1994 cro
Subp.

Subp. 15. g p e ¢ g gWage sludge with

Subp. br solid material removed

¢ sanitation device, or similar

Subp. 17. i [ means waste and wastewater from humans or
household operat : 0 or otherwise enters a treatment works.

Subp. 18. Dry weight basis. "%
at 105 degrees Celsius'¥
content.

eight basis" means calculated on the basis of having been dried
il reaching a constant mass, or essentially 100 percent solids

Subp. 19. EPA. "EPA" means the United States Environmental Protection Agency.

Subp. 20. Exceptional quality sewage sludge. "Exceptional quality sewage sludge" means sewage
sludge which has been prepared to meet one of the Class A pathogen reduction
requirements in part 7041.1300, subpart 2; the pollutant concentrations in part
7041.1100, subpart 4, item C; and one of the vector attraction reduction requirements in
part 7041.1400, subpart 2, items A to H.

Subp. 21. Feed crops. "Feed crops" means crops produced primarily for consumption by animals.



Subp. 22. Food crops. "Food crops" means crops consumed by humans. These include, but are not
limited to, fruits, vegetables, and tobacco.

Subp. 23. Forest. "Forest" means a tract of land thick with trees and underbrush.
Subp. 24. Groundwater. "Groundwater" means water below the land surface in the saturated zone.

Subp. 25. Highly permeable soils. "Highly permeable soils" means soils whose soil leaching
potentials are rated as severe, poor filter for soil pesticide loss, by the Natural Resources
Conservation Service using the procedure found in part 620, Soil Interpretation Rating
Guides of the United States Department of Agriculture-Natural Resources Conservation
Service National Soil Survey Handbook.

Subp. 26. Industrial wastewater. "Industrial wastewater" me astewater generated in a
commercial or industrial process.

Subp. 27. Land application site. "Land application site" m arc@of land which receives
application of sewage sludge for benefici

torage of dewatered bulk sewage
at a land

Subp. 28. Long-term storage "Long-term storag

application site.

Subp. 29. Material derived fro 3 dateri i ¢" means
sewage sludge received frd catment works whose quahty is either through
treatment or mixing wi nzardous material prior to the land.

Subp. 30. Mine. "Mine" me
Subp. 31. pe elimination
litions the discharge
permits issued by the
Subp. 32. sources Conservation Service"

e United States Department of

an open or closed receptacle. This
x. carton, or vehicle or trailer with a load

Subp. 34. Pathogens. "Pyii$ oanisms that are capable of producing an infection or
disease in a

Subp. 35. Perched wate on. "Perched water condition" means the soil is saturated with
water in one or ayers within 200 centimeters (78.7 inches) of the mineral soil
surface and has one @@mnore unsaturated layers, with an upper boundary above 200
centimeters (78.7 inché®'in depth, below the saturated layer. The zone of saturation, i.e.,
the water table, is perched on top of a relatively impermeable layer. The Natural
Resources Conservation Service also classifies this as "epi-saturation."”

Subp. 36. Permitting authority. "Permitting authority" means either the EPA or a state with an
EPA-approved sewage sludge management program.

Subp. 37. Person. "Person" has the meaning given it in Minnesota Statutes, section 116.06,
subdivision 17.



Subp.

Subp.

Subp.

Subp.

Subp.

Subp.

Subp.

Subp.

Subp.

Subp.

Subp.

Subp.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

Person who prepares sewage sludge. "Person who prepares sewage sludge" means the
person who generates sewage sludge during the treatment of domestic sewage in a
treatment works or the person who derives a material from sewage sludge.

pH. "pH" means the logarithm of the reciprocal of the hydrogen ion concentration
measured at 25 degrees Celsius or measured at another temperature and then converted
to an equivalent value at 25 degrees Celsius.

Pollutant. "Pollutant" means an organic substance, an inorganic substance, a
combination of organic and inorganic substances, or a pathogenic organism that, after
discharge and upon exposure, ingestion, inhalation, or assimilation into an organism
either directly from the environment or indirectly by mgestlon through the food chain,
could, on the basis of information available to the admigismstor of EPA, cause death,
disease, behavioral abnormalities, cancer, genetic mu siological malfunctions
including malfunction in reproduction, or physical d either organisms or
offspring of the organisms.

e that describes the amount of a
as milligrams peg kilogram of

Pollutant limit. "Pollutant limit" means a n
pollutant allowed per unit amoun
total solids, or the amount of a
pounds per acre.

Public contact site. "Public ! : i i i ontact by
the public. This includes, by is BERlLIMi , i , , eries, and
golf courses.

Quarry. "Quarry" me
gravel, or sand.

, the realistic yield goal
ined by the county Natural
a crop consultant.

based on S
Resources

Residential develop fial development” means ten or more places of
habitation concentr; &hss of land. The term also includes schools,
churches, hospitai pesses, offices, and apartment buildings or

Seasonal high water table. "Seasonal high water table" means the highest level the
water table reaches during a given year. Methods of determining the seasonal high water
table are given in part 7041.3400, subpart 3.

Sewage sludge. "Sewage sludge" means solid, semisolid, or liquid residue generated
during the treatment of domestic sewage in a treatment works. Sewage sludge includes
but is not limited to, scum or solids removed in primary, secondary, or advanced
wastewater treatment processes; and a material derived from sewage sludge. Sewage
sludge does not include ash generated during the firing of sewage sludge in a sewage



sludge incinerator or grit and screenings generated during preliminary treatment of
domestic sewage in a treatment works. Sewage sludge that is acceptable and beneficial
for recycling on land as a soil conditioner and nutrient source is also known as biosolids.

Subp. 50. Short-term storage. "Short-term storage" means the storage of dewatered bulk sewage
sludge for a period of less than 30 days at a land application site.

Subp. 51. Sinkhole. "Sinkhole" means a closed depression in an area of Karst topography that is
formed either by solution of surficial limestone or by collapse of underlying caves.

Subp. 52. Soil horizon. "Soil horizon" means a layer of soil that is approximately parallel to the
soil surface and has some set of properties that have been produced by soil-forming
processes, and has some properties that are not like those of the layers above and beneath
it. These properties include color, structure, textur, istency, and bulk density.

Subp. 53. Soil texture. "Soil texture" means the relatlve po il separates sand, silt, and
clay. It can be measured using methods des .3400, subpart 1. Coarse
texture is United States Department of A lassifications sand, loamy

sand, and sandy loam. Medium texture i es Department of Agriculture

R)" means the
weight basis) in

Subp. 54. Specific oxygen uptake r3 OUR). "Specific oxygen uptake
mass of oxygen consu )it time per unit mass of taia
the sewage sludge.

Subp. 55. streams, lakes,
other bodies or
are contained

Subp. 56. Al solids" means the ge sludge that remain as residue

ludge is dried at 10 elsius.

ycle, or reclaim either domestic
sewage and industrial waste of a liquid nature. This
e fa0111ty which receives domestic septage

Subp. 59. Unstabilized solids. "Unstabilized solids" means organic materials in sewage sludge that
have not been treated in either an aerobic or anaerobic treatment process.

Subp. 60. Vector attraction. "Vector attraction" means the characteristic of sewage sludge that
attracts rodents, flies, mosquitoes, or other organisms capable of transporting infectious
agents.


https://www.revisor.mn.gov/rules/?id=7041.3400

Subp. 61. Volatile solids. "Volatile solids" means the amount of the total solids in sewage sludge
lost when the sewage sludge is combusted at 550 degrees Celsius in the presence of
excess air.

Subp. 62. Wetland. "Wetland" means those areas that are inundated or saturated by surface water
or groundwater at a frequency and duration sufficient to support, and that under normal
circumstances do support, a prevalence of vegetation typically adapted for life in
saturated soil conditions. Wetlands generally include swamps, marshes, bogs, and similar
areas. Constructed wetlands designed for wastewater treatment are not waters of the
state. Wetlands must:

A. have a predominance of hydric soils;

B. be inundated or saturated by surface water or groufiw frequency and duration
sufficient to support a prevalence of hydrophytic v on tipically adapted for life
in a saturated soil condition; and

C. under normal circumstances, support a p fuch vegetation.

Statutory Authority: MSs 116.07

History: 2/ SR 1642

Published Electronically: October 27,

7041.0200 PURPOSE AND P

The purpose of this chapter 1 appl¥€ation of

sewage sludge that pr agency is to

encourage the bene
Statutory Authority:
History: 21 SR 1642

Electronica er 27, 2003

age sludge that is applied to the land, to any person
who applies sewagg g to sewage sludge applied to the land (including

the pond is empti® to be used to receive wastewater), and the land on which
sewage sludge is app

Subp. 2.  Exclusions. This chapteiN@es not establish requirements for:

A. processes used to treat domestic sewage or for processes used to treat sewage sludge
such as thickening, stabilization, and dewatering prior to final application to the land,
except as provided in parts 7041.1300 and 7041.1400. Treatment processes do not
include storage;

B. the use or disposal of sludge generated at an industrial facility during the treatment of
industrial wastewater, including sewage sludge generated during the treatment of
industrial wastewater combined with domestic sewage;

C. the use or disposal of sewage sludge determined to be hazardous according to Code of
Federal Regulation, title 40, part 261,
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D. the use or disposal of sewage sludge with a concentration of polychlorinated
biphenyls (PCBs) equal to or greater than 50 milligrams per kilogram of total solids
(dry weight basis);

E. the use or disposal of ash generated during the firing of sewage sludge in a sewage
sludge incinerator;

F. the use or disposal of grit, for example, sand, gravel, cinders, or other materials with a
high specific gravity, or screenings, for example, relatively large materials such as
rags, generated during preliminary treatment of domestic sewage in a treatment
works;

G. the use or disposal of sludge generated during the treatment of either surface water or
groundwater used for drinking water;

H. amaterial derived from exceptional quality se

laml

the land application or storage of domestic, co ustrial septage, a mixture
of domestic septage and commercial sep i

industrial septage unless the domestl @ ¢ is generated or stored at a
. >

equirements of this chapter.
Statutory Authority: MSs 116.07
History: 21 SR 1642

Published Electronically: Octoberd7,

7041.0400 EXCEPTI

Subp. 2.

Subp. 3.  Storage. The 18
storage of dewate

ents in part 7041.1200, subpart 8, items D and E, apply to the

bulk exceptional quality sewage sludge on agricultural land, forest,
or a reclamation sitc 3@ hthe storage must not exceed seven months. Persons who prepare
sewage sludge shall infdrm in writing persons who receive the bulk exceptional quality
sewage sludge of these storage requirements.

Statutory Authority: MSs 116.07
History: 21 SR 1642
Published Electronically: October 27, 2003
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7041.0500 BASIC PROVISIONS.

Subpart 1. Responsibility. Persons who prepare sewage sludge are responsible for ensuring that the
applicable requirements in this chapter are met when the sewage sludge is prepared,
distributed, or applied to the land.

Subp. 2.  Direct enforceability. No person shall use or dispose of sewage sludge through any
practice for which requirements are established in this chapter except in accordance with
such requirements.

Subp. 3. Additional or more stringent requirements. When ry to protect the public
health or the environment from a potentially adverse @itec llutant in sewage
sludge, the commissioner may include in a permit or rov@l additional or more

stringent requirements than established in thi

Subp. 4. Variance. Any person may apply for a varia
accordance with chapter 7000,
other applicable statutes and g

uirements of this chapter in
yn 116.07, subdiva@yon 5, and

Subp. 5. [Repealed, L 2012 ¢ 272 s 98
Subp. 6. [Repealed, L 2012 ¢ 27259

Subp. 7. [Repealed, L 2012 ¢
Statutory Authority: MS's
History: 2/ SR 1642; L 2
Published Electronic

N AND SITE

ge requirements. A NPDES or SDS permit
be applied for and obtained from the
ctsons who do not have a permit must
and applying or distributing sewage sludge for
requirements are set out in part 7041.0700.

dge sludge in Minnesota. For persons who have NPDES or
e agency, the requirements for sewage sludge shall be
incorporated into th&§@permits when they are reissued unless the requirements are
included in a separate P@nit or modification of a permit at the request of a permittee.
Information required in part 7041.0700 shall be submitted with an application to
obtain, renew, or modify a permit.

B. Persons who prepare sewage sludge in another state which is applied to the land or
distributed for application to the land in Minnesota, unless the person who prepares
the sewage sludge produces exceptional quality sewage sludge or sewage sludge that
is sold or given away in a bag or other container and has a permit issued by another
state or EPA which includes the requirements for its preparation.

If a permit from the agency is not required, the person who prepares the sewage
sludge must obtain written approval of a management plan from the commissioner
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before the sewage sludge is distributed or applied to the land. The plan must
include the information in part 7041.0700, item 1. An approved management plan
shall be enforceable to the same extent and the same manner as a permit.

C. Persons who prepare sewage sludge which is applied to the land or distributed for
application to the land in Minnesota who propose methods to utilize sewage sludge
which are not addressed by this chapter.

Subp. 2. Permits for sewage sludge storage. Persons who store bulk sewage sludge or construct
storage for bulk sewage sludge at locations other than at a permitted wastewater
treatment facility must apply for and obtain a NPDES or SDS permit from the agency
prior to storage or construction. Persons who have permits may apply to have their
permits modified to include conditions for storage o struction of storage. Permit
application requirements are set out in part 7041. ermit is not required for:

A. short-term or approved long-term storage of d sewage sludge at a land

application site; or
B. storage of dewatered bulk exceptiona g udge when:
(1) (1) the storage

2 2 ili : i tatutes, section
18C.305, fo

Subp. 3.  Site approval. Per
sites on whic i i i i s it is exceptional
quality 34 g icati i 11.0800.

Statutory Autho

FOR NPDES AND SDS

cable, on a form provided by the commissioner. Information in

only be included whe
item I is required when eX@@gtional quality sewage sludge or sewage sludge which is sold or

given away in a bag or other'@ntainer is prepared. Item J is required when the application is for

storage or construction of a storage facility for bulk sewage sludge.

A. A description of the process used to meet Class A or Class B pathogen and vector
attraction reduction requirements, including any information needed to make these
determinations including temperatures, retention times, salmonella, virus, and viable
helminth data, volatile solids reduction calculations and management practices.

B. Sewage sludge chemical characteristics determined from a sample or samples taken
within one year of application submittal, analyzed, at a minimum, for the parameters
listed in part 7041.1500, subpart 2, items A to E, unless the sewage sludge is
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generated from septic tanks in which case an analysis is not necessarily required. The
commissioner shall determine and notify the permit applicant if an analysis is
required to protect human health or the environment after review of the permit
application. In order to make this determination, the permit application must include
information on the size and location of the septic tanks and a description of any
commercial (such as a restaurant) or industrial discharges to the treatment works.

C. A description of how and when representative samples of sewage sludge applied to
the land will be taken.

D. Information necessary to evaluate the laboratory quality assurance and quality control
procedures including analytical methods, detection limits, and holding times of the
laboratory doing the analysis in item B and the sampling techniques, preservation
method, and shipping technique used by the prepar

E. Any groundwater monitoring data, with a descript 11 locations and

on file at the agency.
F. A description of the applicant's sgwage s
G. The location to which sewagd@TudS@is tra

I. A management plan that
will ensure that the

bution of the sewage sludge;

sheets to be supplied to users or

(7) (6) At , a8 sludge to be transported and the transportation
sched

®) )

annual repo

ation will be submitted on the annual report and when the
ill be submitted.

J. Information describin®@grage or construction of storage which includes:

(1) the location on a topographic map depicting the area one mile beyond the
proposed location;

(2) the size of the storage facility or area;

(3) the type of sewage sludge to be stored;

(9) (4) operating conditions for receiving and removing sewage sludge and
handling spills if liquid sewage sludge is stored;
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(10) 5) the type of storage structure or impermeable pad if proposed;
and
an 6) the plans and specifications for constructed storage facilities.

K. Any information required to determine the appropriate standards for permitting under
this chapter.

L. Any other information the commissioner may request and reasonably require to assess
the sewage sludge land application practices, to determine whether to issue a permit,
or to ascertain appropriate permit requirements such as detailed product description
and proposed distribution.

Statutory Authority: MSs 116.07
History: 21 SR 1642

Published Electronically: October 27, 2003

7041.0800 APPLICATION AND APP EDURE FOR LAND

APPLICATION SITES.

Subpart 1. Site application. Person i . 3, to obtain a site
approval from the com: i st-a i uhis part.
Applications for approva S PICEE ified operator

or inspector. An appro
including management
proposed, a new gcati : ad. ange in

pcd in subpart 6 and the
bn a site application form

oil survey, if availabl¢
mapping expea
and:

(3) alist of soN@kpes on the site that are highly permeable;

B. alegal description of the land application site, including township, range, section,
quarter section, township or city name, and county;
C. the following characteristics of the soil determined from samples obtained within six

months of site application submittal using collection and analysis procedures in parts
7041.3300 and 7041.3400:

(1) United States Department of Agriculture textural classification;

(2) percentage of organic matter;
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(3) extractable phosphorus in parts per million;
(4) exchangeable potassium in parts per million;
(5) water pH; and

(6) soluble salts expressed in millimhos per centimeter;

=

the approvable acreage of the land application site;

E. the name and address of the landowner and a copy or description of any contracts or
agreements the landowner has with persons other than the applicant for the land
application of bulk sewage sludge or other waste products such as industrial sludge,
wastewater, and animal manure, at the land application site; and

F. the name and address of any renter, lessee, or occupi the land application site.

Subp. 3.  Site management. Applications must include site ma cluding:
A. adescription of the proposed method or m ge sludge application;
B. adescription of the crops to be grown ang yi&1d goals or dominant vegetation

C. the maximum available nj ion T4 i per acre and
the agronomic rate in dr§ - i i
year; and

D. a description of how pu

Subp. 4.  Application require 1 : udge at
the site at which the b i '
following info i
requested:

A. adescrd

F. the expected duration of storage before land application; and

G. the description of precautions or practices to minimize or prevent drainage, runoff, or
nuisance conditions at the storage area.

Subp. 5. Modification of management practices. If any modification of the suitable soil
conditions, slopes, or separation distances in part 7041.1200, subpart 3, are requested for
nonagricultural uses, the site application must indicate what the nonagricultural use is;
which conditions, slopes, or separation distances should be modified; and what
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environmental benefits will result from bulk sewage sludge application under the
proposed conditions.

Subp. 6. Approval procedure; public notification. Persons who prepare bulk sewage sludge
shall provide notice by mail of the proposed land application site on the same date to the
commissioner, the owner and occupier of the site, the city or township and county
official of the area where the land application site is located, and any person known by
the preparer to be interested in the approval of the site. The notice must include:

A. that the purpose is to notify local officials of the intent to apply to the commissioner
for approval of the site for the beneficial use of sewage sludge;

B. site ownership and location and the name of the lessee, renter, or occupier of the site

if applicable;
C. the preparer's name and how the preparer can i rea or more information;
D. a general site management and conditions info n shBt prepared or approved by

the commissioner;

E. thata Type IV operator or inspector ¢ g he commissioner in handling sewage
j il this chapter;

G. that if there are comme
Water Quality Divisg
was sent;

H. that the commi

comment i

Subp. 7. s by the commissioner. If the

tly advise the applicant of the
lall be suspended until the
commissioner.

al or denial and reasons for a denial shall be issued
Bsyibpart 6 no sooner than 30 days from the

approval.

Subp. 10. Enforcement. A site approval issued to the person who prepares sewage sludge under
this part shall be enforceable to the same extent and in the same manner as a permit.

Subp. 11. Revocation of site approvals. A site approval may be revoked in accordance with the
requirements of part 7001.0170.

Statutory Authority: MSs 116.07
History: 21 SR 1642
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7041.0900 STORAGE CONSTRUCTION REQUIREMENTS.

The minimum construction requirements in items A and B apply to storage facilities required to
be permitted under part 7041.0600, subpart 2.

A. Any basin, tank, pit, or lagoon used to store liquid sewage sludge must not seep at a
rate greater than 500 gallons per acre per day.

B. Any area used to store dewatered sewage sludge must be paved with asphalt,
concrete, or other material meeting the seepage requirement in item A to a depth
sufficient to bear the weight of unloading and loading trucks and equipment without
cracking. The pad must be sloped and curbed to collect all runoff water. Runoff water
must be routed to a wastewater treatment facility or usgd in a manner approved by the
commissioner.

Statutory Authority: MSs 116.07
History: 21 SR 1642

Published Electronically: October 27, 2003

act site, or a reclamation 51te if
part 7041.1100, subpa

cumulative pollutant loadin
reached.

Subp. 2. Notice and necessary
needed to compl eq ents of this chapter 1
c of bulk sewage sludge 2

is) and available nitrogen (in

d to the land, the person who proposes to apply
gamitting authority for the state in which the
e whether cumulative pollutant loading
ewage sludge which has pollutant concentrations

0 that land.

C. The person who prcfi@ies bulk sewage sludge, or an applier under contract to the
preparer to do so, is rcS@nsible for notifying and providing the necessary information
for compliance with this Chapter to the users of bulk sewage sludge by specifying
appropriate agronomic application rates, site restrictions, and other management
practices.

sludge may be ¥

D. A person who prepares sewage sludge must give notice and necessary information to
comply with this chapter to other persons who prepare sewage sludge or derive a
material from the sewage sludge.
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Subp. 3. Sewage sludge applied to land in another state. Any person who prepares bulk sewage
sludge in Minnesota that is applied to land in another state is responsible for providing
written notice to the permitting authority for the state in which the bulk sewage sludge is
proposed to be applied prior to the initial application of bulk sewage sludge. The notice
must include:

A. the legal description of each land application site;
B. the approximate time period bulk sewage sludge will be applied to the site;

C. the concentration of the pollutants listed in part 7041.1100, subpart 4, item C, for the
bulk sewage sludge which will be applied to the land; and

D. the name, address, telephone number, and national pollutant discharge elimination
system permit number, if appropriate, for the pe ho prepares the bulk sewage
sludge.

Statutory Authority: MSs 116.07
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7041.1100 POLLUTANT

Subpart 1. Ceiling concentrations. ¥
bag or other container
pollutant in the sewage
subpart 4, item A.

away in a
of any
llutant in

Subp. 2. Cumulative i is i Itural land, forest, a
eclamation site, either the ct o
the cumulative pg ¢ ach pollutant in

Subp. 3.

#fome garden, the concentration of each
pot exceed the concentration for the pollutant in

ation of €ach pollutant in the sewage sludge must not exceed
entration for the pollutant in subpart 4, item C; or

(2) the produS@iaf the concentration of each pollutant in the sewage sludge and the
annual whol&@tudge application rate for the sewage sludge must not cause the
annual pollutant loading rate for the pollutant in subpart 4, item D, to be
exceeded. The procedure used to determine the annual whole sludge
application rate is outlined in part 7041.3100.

Subp. 4. Pollutant concentrations and loading rates. Pollutant concentrations and loading rates
are given in items A to D.

A. Ceiling concentrations.
Pollutant Ceiling
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Concentration

(mglkg)'
Arsenic 75
Cadmium 85
Copper 4300
Lead 840
Mercury 57
Molybdenum 75
Nickel 420
Selenium 100
Zinc 7500

'Dry weight basis

B. Cumulative pollutant loading rates.

Rate
Pollutant (kg/ha)

Arsenic
Cadmium
Copper
Lead
Mercury
Nickel
Seleniu

. Pollutant coficentrations.

tant

Arsenic
Cadmium

300

Mercury 17
Nickel 420
Selenium 100
Zinc 2800

'Ona dry weight basis, the arithmetic
mean of all measurements taken
during the month.

D. Annual pollutant loading rates per 365-day period.

Rate Rate
Pollutant (kg/ha) (Ib/ac)




Arsenic 2.0 1.8
Cadmium 1.9 1.7
Copper 75.0 67.0
Lead 15.0 13.0
Mercury 0.85 0.76
Nickel 21.0 19.0
Selenium 5.0 4.5
Zinc 140.0 125.0

Statutory Authority: MSs 116.07
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7041.1200 MANAGEMENT PRACTI LIMITATIONS.

SURPTS restricted to land with
k sewage sludge is also

e no closer than
subpart 3, item B.

approval.
Subp. 3.  Suitable soil cg i nd separation distances. The suitable soil conditions

initem A a separation distances in item B must be met when

under the requirementS¥ part 7041.0800, subpart 5. Bulk sewage sludge must not be
applied to agricultural land, forest, a public contact site, or a reclamation site that is 33
feet or less from surface waters or wetlands unless specified otherwise in a permit.

A. Suitable soil conditions are as follows:

(1) the soil texture, United States Department of Agriculture classification, at
the zone of sewage sludge application must be fine sand, loamy sand,
sandy loam, loam, silt, silt loam, sandy clay loam, clay loam, sandy clay,
silty clay loam, silty clay, or clay;
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(2) the pH of the soil must be 5.5 or greater;

(3) bulk sewage sludge application to a site must be suspended when the soil
extractable phosphorus content determined by the Brays P-1 test exceeds
200 parts per million (400 pounds per acre) in the surface six inches of soil
unless it is demonstrated through a management plan approved by the
commissioner that all resource management system level erosion control
practices as determined necessary by the Natural Resources Conservation
Service are in place and maintained;

(4) bulk sewage sludge application to a site must be suspended when the
electrical conductivity of the saturation extract of the soil exceeds four
millimhos per centimeter as determined b soluble salt test;

in the three-year time
ludge unless stipulated

7041.0800, subpart 2, item C, at a mini
period prior to the land applicati

(6) liquid bulk sewa

permeabilities g
injected or ing

(7) organic soils or ped
unless subsurfac
equivalent to Nat

e is provided by a system designe
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specified.
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BULK SEWAGE SLUDGE APPLIED TO THE LAND

Suitable slopes and separation distances

Surface Incorporation
Criteria Applied within 48 hrs. Injection
Depth to bedrock 3" ft. 3" ft. 3" ft.
Depth to seasonal high water
table” or drain tile® 3" ft. 3" ft. 3" ft.
Allowable slopes 0% to 6% 0% to 12% 0% to 12%
Distance to wells
Private supply 200 ft. 200 ft. 0 ft.
Public supply 1000 ft. 000 ft.
Irrigation

Distance to residences”

Distance to residential
development®

Distance to public contact site?

Down gradient5 lakes, rivers,
wetlands, intermittent
to these surface w

Slope 0% to 6%

Slope >6 to 12% 100 ft.

Gra

Slope 0 33 ft.

Slope 6% to 33 ft.

"The depth is calculated from wage sludge application and the separation distance for
highly permeable soils is 5 f

’For the purpose of this K dition shall not be considered a seasonal high

water table.

*The depth to subsurface dra e tiles shall be considered the depth to the seasonal high water
table for sites with tile drainage S§@tems that are designed according to or equivalent to Natural

Resources Conservation Service ef@ineering standards and criteria.

4Separation distances may be reduced with written permission from all persons responsible for
residential developments and places of recreation and all persons inhabiting within the otherwise
protected distance.

°|f downgradient surface water does not receive runoff because the site is bermed, separation
distances can be reduced to 33 feet.

®For the purpose of this item, intermittent stream means a drainage channel with definable banks that
provides for runoff flow to any of the surface waters listed in this item during snow melt or rainfall
events.



7Separation distances are from the centerline of grassed waterways. For grassed waterways which
are wider than these separation distances, application is allowed to the edge of the grass strip.

Grassed waterways are natural or constructed, typically broad and shallow, and seeded to grass as
protection against erosion.

Subp. 4. Agronomic rates.

A. Bulk sewage sludge must be applied to agricultural land, forest, a public contact site,
or a reclamation site at an application rate that is equal to or less than the agronomic
rate, unless, in the case of a reclamation site, otherwise specified by the
commissioner.

B. Bulk sewage sludge application rates, combined with
such as manure, carry-over nitrogen from previous
fertilizer, must supply no more available nitrogen
subitems (1) to (5).

r known sources of nitrogen
age sludge applications, or
as described in

(1) The maximum available nitrog s calculated by methods

provided by the comgg | Y arcf@ased on realistic yield goals, soil
organic matter cg C

sewage sludge application.

D. Bulk sewage sludge t not be applied to fallow land, which is land that is
uncropped and kept culi@ated throughout a growing season and has a vegetative
cover of less than 25 percent. Any land that is uncropped and cultivated during the

months of September through May where a crop will be grown the following growing
season is not considered fallow land.

E. The calculation of available and carry-over nitrogen in sewage sludge must be
performed as described in part 7041.3000.

Subp. 5. Highly permeable soils. In addition to those specified in subparts 3 and 4, the separation
distances in item A and agronomic management practices in items B and C must be met
when bulk sewage sludge is applied to highly permeable soils.
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A. The minimum separation distance between the zone of bulk sewage sludge
application and the seasonal high water table and bedrock is five feet.

B. Bulk sewage sludge must not be applied to the land during the months of June, July,
August, or September unless a crop is growing on the land or a crop is seeded within
14 days following the bulk sewage sludge application.

C. Bulk sewage sludge applied in October shall be surface applied or applied with a
nitrification stabilizer which extends the time the nitrogen component remains in the
soil in the ammoniacle form.

Subp. 6.  Prohibited sites and other limits. The prohibited sites and other limits in items A to G
apply to bulk sewage sludge applied to the land.

A. Bulk sewage sludge must not be applied on are
sludge.

ed with water or sewage

B. Bulk sewage sludge must not be applied or ru
shoulders and drainage ditches alongsi

djoiing property, roads, and the

C. The boundary of a land application si iflentified prior to and during
application with the use g icuo d to achieve a clgar and positive
identification of the suj ite s, such as fence
rows, roads, tree ling

D. Bulk sewage sludge pITod i ion of the

owner.
E. Bulk sewage sludge pli i : ide uniform
application.

e, or sinkhole.
disposed of or

pplications of liquid §
soils, 25,000 gallo
per acre; or fine-text

ot exceed the following:
-textured soils,

erm bulk sewage sludge storage areas shall be those
except that short-term storage of bulk sewage sludge
any adjoining property without the written

100 feet of any road or drainage ditch.

provided in
shall not @

C. Short-term st8 of bulk sewage sludge shall not take place on land with a slope
greater than two@Bikcent unless measures are taken to control water runoff or the bulk
sewage sludge is b&@g spread concurrent with the unloading of bulk sewage sludge
delivery trucks and will not be stockpiled overnight.

Subp. 8. Long-term storage. Items A to G apply to the long-term storage of dewatered bulk
sewage sludge.

A. Long-term storage of bulk sewage sludge is only allowed at land application sites
where the stored bulk sewage sludge is to be applied. Long-term storage of bulk
sewage sludge that is intended for application at several land application sites is
allowed provided that all sites are owned by the same person and all sites are within a
one-half mile radius.
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B. Long-term storage of bulk sewage sludge for land application areas of 40 acres or less
shall not take place within 400 feet from any residence. This separation distance shall
increase 100 feet for every additional ten acres of land application area, or portion
thereof, up to a maximum of 1,000 feet. Separation distances may be reduced if
written permission is obtained from all persons residing within the otherwise
protected distance.

C. Long-term storage of bulk sewage sludge shall not take place within 1,000 feet of any
residential development or public contact site.

D. Long-term storage of bulk sewage sludge shall not take place within 1,000 feet of any
downgradient surface waters and wetlands listed in subpart 3, item B, tile inlets, or
sinkholes unless measures are taken to control runoff in which case the separation
distance may be reduced to 200 feet.

E. Long-term storage of bulk sewage sludge shall no
than a two percent slope.

n land with greater

F. Long-term bulk sewage sludge storage arglis

or more consecutive yed
is constructed.

Subp. 9. Labeling. A label must be
is sold or given away
provided to the person
information she

o@¥ludge that does not cause
Y100, subpart 4, item D, to be

History: 21 SR 1642; 38 SR 1001
Published Electronically: Ja

7041.1300 OPERATIO TANDARDS; PATHOGEN REDUCTION.

Subpart 1. General. Bulk sewage s\@lige must meet the requirements of Class A pathogen reduction
or Class B pathogen reduc and the site restrictions in subpart 3, item D, when it is
applied to agricultural land, forest, a public contact site, or a reclamation site. Bulk
sewage sludge applied to a lawn or home garden and sewage sludge sold or given away
in a bag or other container must meet Class A pathogen reduction requirements.

Subp. 2. Pathogens in sewage sludge; Class A. To be classified Class A with respect to pathogen
reduction, the requirements in items A and B must be met.

A. One of the Class A pathogen requirements in items C to H must be met either prior to
or at the same time the vector attraction reduction requirements in part 7041.1400,
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subpart 2, are met except when the vector attraction reduction requirements in part
7041.1400, subpart 2, item F, G, or H, are met.

. Either the density of fecal coliform in the sewage sludge must be less than 1,000 most
probable number per gram of total solids (dry weight basis), or the density of
Salmonella sp. bacteria in the sewage sludge must be less than three most probable
number per four grams of total solids (dry weight basis) at the time the sewage sludge
is applied to the land, at the time the sewage sludge is prepared for sale or giveaway
in a bag or other container for application to the land, or at the time the sewage sludge
or material derived from sewage sludge is prepared to meet the requirements of
exceptional quality sewage sludge.

. Class A, Alternative 1. (Not applicable for composting.) The temperature of the
sewage sludge shall be maintained at a specific for a period of time.

(1) When the percent solids of the se
the temperature of the sewagg

seven percent or higher,
degrees Celsius or higher,
y and the temperature and time
juation in this unit, except when

ed gases or an

e percent solids of t
articles of sewage sl

is seven percent or higher and
either warmed gases or an

is of the sewage sludge is less than seven percent and the
seconds, but less than 30 minutes, the temperature and
pined using the equation in subitem (1).

c of the sewage sludge is 50 degrees Celsius or higher, and the time
minutes or longer, the temperature and time period shall be
g the equation in this unit.

50,070,000

0.1400t
10

Where,
D=time in days.

t=temperature in degrees Celsius.
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D. Class A, Alternative 2. The pH of the sewage sludge shall be raised to above 12 and
shall remain above 12 for 72 hours.

(1) The temperature of the sewage sludge shall be above 52 degrees Celsius
for 12 hours or longer during the period that the pH of the sewage sludge is
above 12.

(2) At the end of the 72-hour period during which the pH of the sewage sludge is
above 12, the sewage sludge shall be air dried to achieve a percent solids in the
sewage sludge greater than 50 percent.

E. Class A, Alternative 3. The sewage sludge shall be analyzed prior to pathogen

treatment to determine whether the sewage sludge contains enteric viruses and
helminth ova.

(1) When the density of enteric viruses in udge prior to pathogen
treatment is less than one plaque- form1
(dry weight basis), the sewage
viruses until the next monitorif epis ¢ sewage sludge.

3)

duction in subitem (2
process, the sewagsg

rameters are consistg
I in subitem (2).

C helminth ova in the sewage sludge prior to
0 or greater than one per four grams of total solids

after pathd eatment is less than one per four grams of total solids (dry
weight basis )@ when the values or ranges of values for the operating
parameters for pathogen treatment process that produces the sewage sludge

that meets the viable helminth ova density requirement are documented.

(6) After the viable helminth ova reduction in subitem (5) is demonstrated for the
pathogen treatment process, the sewage sludge continues to be Class A with
respect to viable helminth ova when the values for the pathogen treatment
process operating parameters are consistent with the values or ranges of values
documented in subitem (5).
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F. Class A, Alternative 4.

(1) The density of enteric viruses in the sewage sludge shall be less than one
plaque-forming unit per four grams of total solids (dry weight basis) at the
time the sewage sludge is applied to the land, at the time the sewage sludge
is prepared for sale or give away in a bag or other container for application
to the land, or at the time the sewage sludge or material derived from
sewage sludge is prepared to meet the requirements of exceptional quality
sewage sludge, unless otherwise specified by the permitting authority.

(2) The density of viable helminth ova in the sewage sludge shall be less than one
per four grams of total solids (dry weight basis) at the time the sewage sludge
is applied to the land; at the time the sewa udge is prepared for sale or give
away in a bag or other container for ap the land, or at the time the
sewage sludge or material derived fro ge is prepared to meet the
requirements of exceptional quali nless otherwise specified
by the permitting authority.

acrated pile cS@ROsti he dge is
maintained at : the windrow

in contact with the sewage
xceeds 80 degrees Celsius.

obic conditions and the mean cell residence time of the
avs at 55 to 60 degrees Celsius.

®)

(6)
certain isotop®s, such as Cobalt 60 and Cesium 137, at room temperature (ca.
20 degrees Celsius).

(7) Pasteurization. The temperature of the sewage sludge is maintained at 70
degrees Celsius or higher for 30 minutes or longer.

H. Class A, Alternative 6. Sewage sludge that is applied to the land shall be treated in a
process that is equivalent to a process to further reduce pathogens in item G, as
determined by the permitting authority.
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Subp. 3. Sewage sludge; Class B. The requirements in item A, B, or C must be met for sewage
sludge to be classified as Class B with respect to pathogen reduction and when Class B
sewage sludge is applied to agricultural land, forest, a public contact site, or a
reclamation site, the site restrictions in item D must also be met.

A. Class B, Alternative 1.

(1) Seven representative samples of the sewage sludge that is applied to the land
shall be collected.

(2) The geometric mean of the density of fecal coliform in the samples collected in
subitem (1) shall be less than either 2,000,000 most probable number per gram
of total solids (dry weight basis) or 2,000,000 colony forming units per gram of
total solids (dry weight basis).

B. Class B, Alternative 2. Sewage sludge shall be tre
Significantly Reduce Pathogens in subitems (1) to

(1) Aerobic digestion. Sewage sludge i
aerobic conditions for a specific

(2) Air drying. Sewa§
basins. The sewage
the three months

Celsius.

es for the mean
35to0 55

. Using either the wif pile, or windrow
ethods, the temper oe sludge is raised to 40
sius or higher and reifgi es Celsius or higher for five

to a process to4 athogens, as determined by the permitting
authority.
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D. Site Restrictions.

MINIMUM DURATION BETWEEN APPLICATION AND
HARVEST/GRAZING/PUBLIC ACCESS FOR
CLASS B SEWAGE SLUDGE APPLIED TO THE LAND

Surface Applied
Criteria or Incorporated Injected

Food crops whose harvested part may touch the
soil/sludge mixture (melons, squash, tomatoes, etc.) 14 mos. 14 mos.

Food crops whose harvested parts grow in the soil
(potatoes, carrots, etc.) 20/ 38 mos.

Feed, other food crops (field corn, sweet corn, etc.)

hay, or fiber crop 30 days

Grazing of animals 30 days

Public access to the land

- High potential® year

- Low potential® 0 days

'"The 20-month duration betwe dge that is
ation into the soil.
The 38-month duration i rface for less than

four months prior to e

*This includes, bu
areas, for exampl

public contact g
ion site located in a

ntly which includes,
unpopulated area.

Ocated in populated
nd plant nurseries.

0, agricultural land, forest, and a

DARDS; VECTOR ATTRACTION
REDUCTION.

Subpart 1. Agricultural andW@her lands. One of the vector attraction reduction requirements in
subpart 2 must be m®8 en bulk sewage sludge is applied to agricultural land, forest, a
public contact site, or a®¥cclamation site.

Subp. 2. Home use and land application. One of the vector attraction reduction requirements in
items A to H must be met when bulk sewage sludge is applied to a lawn or a home
garden or when sewage sludge is sold or given away in a bag or other container for
application to the land.

A. The mass of volatile solids in the sewage sludge shall be reduced by a minimum of 38
percent.

B. When the 38 percent volatile solids reduction requirement in item A cannot be
calculated for an anaerobically digested sewage sludge, vector attraction reduction
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can be demonstrated by digesting a portion of the previously digested sewage sludge
anaerobically in the laboratory in a bench-scale unit for 40 additional days at a
temperature between 30 and 37 degrees Celsius. When at the end of the 40 days the
volatile solids in the sewage sludge at the beginning of that period is reduced by less
than 17 percent, vector attraction reduction is achieved.

. When the 38 percent volatile solids reduction requirement in item A cannot be
calculated for an aerobically digested sewage sludge, vector attraction reduction can
be demonstrated by digesting a portion of the previously digested sewage sludge that
has a percent solids of two percent or less aerobically in the laboratory in a bench-
scale unit for 30 additional days at 20 degrees Celsius. When at the end of the 30 days
the volatile solids in the sewage sludge at the beginning of that period is reduced by
less than 15 percent, vector attraction reduction is a; d.

. The specific oxygen uptake rate (SOUR) for sewaf sl ted in an aerobic
process shall be equal to or less than 1.5 milligram ygemper hour per gram of
total solids (dry weight ba51s) at a temperajgfess elsius.

degrees Celsius.

The pH of sewage sludge
without the addition of

ot for application to
neet the requirements of

solids prior to mixing with other materials, at
aland. at the time the sewage sludge is

er container for application to the land,

prepared to meet the requirements of exceptional

amount of the sewage sludge shall be present on the land surface
within one hoW@after the sewage sludge is injected.

(2) When the sewage®sludge that is injected below the surface of the land is Class
A with respect to pathogens, the sewage sludge shall be injected below the land
surface within eight hours after being discharged from the pathogen treatment
process.

Sewage sludge applied to the land surface shall be incorporated into the soil within
six hours after application to the land unless specified otherwise by the permitting
authority. When sewage sludge that is incorporated into the soil is Class A with
respect to pathogens, the sewage sludge shall be applied to or placed on the land
within eight hours after being discharged from the pathogen treatment process.
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Statutory Authority: MSs 116.07
History: 21 SR 1642
Published Electronically: October 27, 2003

7041.1500 MONITORING REQUIREMENTS.

Subpart 1. Sampling of sewage sludge. Representative samples of sewage sludge that is applied to
the land must be collected and analyzed by the person who prepares the sewage sludge.
The following minimum requirements apply for the sampling of parameters except
pathogens and pathogen indicator organisms:

A. in the case of digesters and liquid storage tanks,
composed of at least four grab samples compo

esentative sample must be
24-hour period; and

B. in the case of lagoons, stockpiles, drying beds
sample must be composed of at least te
sludge prior to land application.

Subp. 2.  Analysis. Sewage sludge mug
7041.3200 or other EPA ag
analytical values, excep

o

ge is being removed from a
00, subpart 1.

all requlre this analysis based on considerations

dino the age of the sewage sludge, the size of
g@BCs used to treat the sewage sludge, the methods of land
s of industrial discharges to the sewer system.

Subp. 4. Frequency g
in subpart 2, n or indicator organism density requirements in part 7041.1300,
the vector attraction reduction requirements in part 7041.1400,

subpart 2, items A {§@ and F to H, shall be the frequency in this item.
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MINIMUM SAMPLING FREQUENCIES

Sewage Sludge Applied1 Sewage Sludge Applied1 Frequency (times/
(metric tons/ 365-day period) (tons/365-day period) 365-day period)
>0 but <290 >0 but <320 1

2290 but <1,500 2320 but <1,650 4

21,500 but <15,000 >1,650 but <16,500 6
215,000 >16,500 12

1Either the amount of bulk sewage sludge applied to the land e amount of
sewage sludge received by a person who prepares sewage g€ that is sold or
given away in a bag or other container for application to th eight basis).

Subp. 5. Greater frequency of sewage slud alysis. Parameters exceeding

the

Subp. 6. Greater frequency of sgwi@@Sludge sampling and analysis.

Expréssed in
of Dry Weight

2X Freque
Copper
ad 420
Mercury
Molybd 38
Nick 210
Seleniu 50
Zinc 3750

Subp. 7. Reduction in monitoring frequency. After the sewage sludge has been monitored for

two years at the frequency in subparts 4 and 6, the commissioner may reduce the

frequency of monitoring for the parameters listed in subpart 2 and the pathogen density
in part 7041.1300, subpart 2, item E, but in no case shall the frequency of monitoring be

less than once per year when sewage sludge is applied to the land.
Statutory Authority: MSs 116.07
History: 21 SR 1642
Published Electronically: October 27, 2003
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7041.1600 RECORD KEEPING.

Subpart 1. General requirements. A record keeping system must be initiated and maintained by
the person who prepares sewage sludge. Records required to be kept by an applier who is
different than the preparer must be supplied to the preparer for record keeping purposes.

Subp. 2.  Exceptional quality sewage sludge. The preparer of exceptional quality sewage sludge
applied to the land either in bulk or sold or given away in a bag or other container must
develop and retain the following information for five years:

A. the concentration of each parameter listed in part 7041.1500, subpart 2, items A to E;
B. the following certification statement:

"I certify, under penalty of law, that the infor
compliance with the Class A pathogen req
7041.1300, subpart 2, and the vector attrac
of the vector attraction reduction requiigi

on that will be used to determine
in Minnesota Rules, part
requirement in [insert one
sota Rules, part

under my direction and
supervision in accordance wi ( ‘ ed to ensure that qualified
personnel properly .

pathogen requiremg [ i i nts have been
met. [ am aware @8l i i

C. adescription of ho
are met;

ge. The preparer of other Class A and
he land must develop and retain the

"I certify, i penalty of law, that the information that will be used to determine
compliance ¢ pathogen requirements in Minnesota Rules, part 7041.1300,
subpart 2, [inserf9f Class A requirements are met] or Minnesota Rules, part
7041.1300, subpart 3, [insert if Class B requirements are met] and the vector
attraction reduction requirement in [insert one of the vector attraction reduction
requirements in Minnesota Rules, part 7041.1400, subpart 2, items A to H, if one
of those requirements is met] has been prepared under my direction and
supervision according to the system designed to ensure that qualified personnel
properly gather and evaluate the information used to determine that the pathogen
requirements [and vector attraction reduction requirements, if applicable] have
been met. [ am aware that there are significant penalties for false certification
including the possibility of fine and imprisonment."
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. A description of how the Class A or Class B pathogen requirement is met.

. A description of how one of the vector attraction reduction requirements in part
7041.1400, subpart 2, items A to J, is met.

A record of soil test data as required by part 7041.0800, site approvals, or permits.

The maximum available nitrogen application rate based on the realistic yield goal and
vegetation grown on the site during the cropping year.

. The known amount of available nitrogen applied during the cropping year from all
sources expressed in terms of pounds per acre.

. The location of the land application and stockpile sites on a United States Geological
Survey quadrangle or soil survey map.

The legal description of the land application site a umber of acres to which

bulk sewage sludge was applied.

The amount of bulk sewage sludge applied that cropptig yeap®ind cumulatively

. The amount of arsemc cadmlum copper c ] ry, molybdenum, nickel,
ulatively expresg@yl in terms of

entrations. The person who
aat meet the pollutant concentrations in part

"I certify, under penalty of law, that the information used to determine compliance
with the labeling requirements in Minnesota Rules, part 7041.1200, subpart 9, the
Class A pathogen requirement in Minnesota Rules, part 7041.1300, subpart 2, and
the vector attraction reduction requirement in [insert one of the vector attraction
reduction requirements in Minnesota Rules, part 7041.1400, subpart 2, items A to
H] has been prepared under my direction and supervision according to the system
designed to ensure that qualified personnel properly gather and evaluate the
information used to determine that the management practice, pathogen


https://www.revisor.mn.gov/rules/?id=7041.1400
https://www.revisor.mn.gov/rules/?id=7041&view=chapter%23rule.7041.1600.3.E
https://www.revisor.mn.gov/rules/?id=7041.0800
https://www.revisor.mn.gov/rules/?id=7041.1000
https://www.revisor.mn.gov/rules/?id=7041.1000
https://www.revisor.mn.gov/rules/?id=7041.1100
https://www.revisor.mn.gov/rules/?id=7041.1100
https://www.revisor.mn.gov/rules/?id=7041&view=chapter%23rule.7041.1600.4.B
https://www.revisor.mn.gov/rules/?id=7041.1500
https://www.revisor.mn.gov/rules/?id=7041.1200
https://www.revisor.mn.gov/rules/?id=7041.1300
https://www.revisor.mn.gov/rules/?id=7041.1400

requirement, and vector attraction reduction requirements have been met. I am
aware that there are significant penalties for false certification including the
possibility of fine and imprisonment.";

D. adescription of how the Class A pathogen requirements in part 7041.1300, subpart 2,
are met; and

E. a description of how one of the vector attraction reduction requirements in part
7041.1400, subpart 2, items A to H, is met.
Subp. 5.  Appliers of bulk sewage sludge. The applier of bulk sewage sludge must provide the
preparer with the information in items A and B.
A. The following certification statement:

"I certify, under penalty of law, that the infog
compliance with the management practices
the site restrictions in Minnesota Rules, pa

gon that will be used to determine
] a Rules, part 7041.1200,
subpart 3, item D [insert if
ector attraction reduction
. , subpart 2, item I or J, if
is apphed has begn prepared under

B. A description

a form provided or approved by the commissioner and
no later than December 31 following the end of the
erwise in a permit or approved management plan if

. If bulk sewage slud®is applied on a site in Minnesota, the legal description of the
site and the information in part 7041.1600, subpart 3, items M and N, do not have to
be reported.

C. For the purpose of annual reports, the month instead of the date referenced in part
7041.1600, subpart 3, item L, shall be reported on the form provided or approved by
the commissioner.

Subp. 2.  Special reporting requirements. The preparer of bulk sewage sludge which is not
exceptional quality sewage sludge must notify the agency, in writing, when 90 percent or
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more of any of the cumulative pollutant loading rates in part 7041.1100, subpart 4, item
B, has been reached for a site.

Statutory Authority: MSs 116.07
History: 21 SR 1642
Published Electronically: October 27, 2003

7041.1800 PROVISIONS FOR SEWAGE SLUDGE FROM SEPTIC TANKS.

Subpart 1. General. The requirements in subparts 2 to 4 for application at agronomic rates,

Subp. 2.

Subp.

Subp. 4.

pathogen and vector attraction reduction, monitoring, record keeping, and reporting,
unless specified otherwise in a permit, shall be met by persons who prepare the sewage
sludge from septic tanks which is referred to in this pa; ptage.

Agronomic rates. The agronomic application rate fo lied to agricultural
land, forest, or a reclamation site for a cropping ye e cal@llated using the
equation in this subpart unless specified otheg ssioner. The
commissioner may specify the rate based o ogen analysis.

Where,

remain at 12 or higher for 30 minutes;
ificant amount of the septage is present on the land

Monitoring, record K
record for five years, the
including:

ping, and reporting. The permittee must obtain and keep on
ormation required to be in compliance with this chapter

A. the following certification statement for all septage applied to the land:

"I certify, under penalty of law, that the information that will be used to determine
compliance with the pathogen and vector attraction reduction requirements in
subpart 3, item A, B, or C [insert either subpart 3, item A, B, or C] the
management practices in part 7041.1200, and the site restrictions in part
7041.1300, subpart 3, item D, has been prepared under my direction and
supervision according to the system designed to ensure that qualified personnel
properly gather and evaluate the information used to determine that the pathogen
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Statutory Authority: MSs 116.07
History: 21 SR 1642; 38 SR 1

and vector attraction reduction requirements have been met. I am aware that there
are significant penalties for false certification including the possibility of fine and
imprisonment.";

B. adescription of how the pathogen and vector attraction reduction requirements are
met. If alkali addition is used, records must indicate each container of septage applied
is monitored for compliance with subpart 3, item A;
C. adescription of how management practices and site restrictions are met;
D. arecord of soil test data as required by part 7041.0800, site approvals, or permits;
E. the maximum available nitrogen application rate based on the realistic yield goal of
the crop or vegetation grown on the site during the cropping year;
F. the amount of septage in gallons per acre applie cropping year;
G. the legal description of the land application si
H. the number of acres used;
L
J.
The information in items A to J 3 h rovided or
approved by the commissiongf e er thag December 31

-OVER


https://www.revisor.mn.gov/rules/?id=7041.0800
https://www.revisor.mn.gov/statutes/?id=116.07
http://www.comm.media.state.mn.us/bookstore/stateregister/38_29.pdf%23page=5
https://www.revisor.mn.gov/rules/?id=7041.3000

POUNDS OF AVAILABLE NITROGEN PER TON
OF SEWAGE SLUDGE SOLIDS

Application
Type of Stabilization Method Formula
Digested
Anaerobic Surface (% organic-N x 4) + (%NH;-N x 10)
Anaerobic Incorporated’ or injected (% organic-N x 4) + (%NH;-N x 20)
Aerobic Surface (% organicNLx 6) + (%NH5-N x 10)
Aerobic Incorporated’ or injected ( -N"x 6) + (%NH3-N x 20)
Stabilized primary and Surface ( (%NH3-N x 10)
waste activated Incorporated’ or injected (%NH3-N x 20)
Composted Surface + (%NH;-N x 10)
Incorporated’ x 20)

1Incorporated within 48 hours

Subp. 2.  First year carry-over nitrogé y
application of sewage slud e calculated using the formng

FIRST YEAR CAR
S

ITROGEN FROM IN
APPLICATION

Type of Stabilization ounds per Acrg

Anaerobically digeste (% organic-N

digested (% organic-N

Composted
Subp. 3. : gcond year carry-over nitrogen from the initial

or equal to 100 pou
used:

available nitrogen per acre. The following formula shall be

Second year carry-over nit
Statutory Authority: MSs 116.07
History: 21 SR 1642
Published Electronically: October 27, 2003

Ben = (% organic-N) x (1.0) x (tons/acre applied).


https://www.revisor.mn.gov/statutes/?id=116.07

7041.3100 PROCEDURE TO DETERMINE ANNUAL WHOLE
SLUDGE APPLICATION RATE (AWSAR).

A. This part contains the procedure used to determine the AWSAR for a sewage sludge that does
not cause the annual pollutant loading rates in part 7041.1100, subpart 4, item D, to be exceeded.
The relationship between the annual pollutant loading rate (APLR) for a pollutant and the
AWSAR for a sewage sludge is shown in the equation in this subpart.

APLR =Cx AWSAR x 0.001

Where,
APLR = Annual pollutant loading rate in kilograms per hectare per 365-day period.
C = Pollutant concentration in milligrams, per kilogram of olids (dry weight basis).

AWSAR = Annual whole sludge application rate in metriffton ctare per 365-day period
(dry weight basis).

0.001 = A conversion factor.

B. To determine the AWSAR, the equ anged as follo

e APLRs from part 7041.1100,
nt using the equation in this

WSAR calculated in this subpart.
aie. multiply the AWSAR (in Kg/ha) by .892.

History: 21 SR 1642
Published Electronical

7041.3200 ANALYTIC PROCEDURES FOR DETERMINING
CONSTITUENTS IN SEW SLUDGE SAMPLES.

The documents in items A to I are incorporated by reference and are available through the Minitex

interlibrary loan system. They are not subject to frequent change.

A. Analytical Procedures for Determining Organic Priority Pollutants in Municipal Sludge, issued
by the United States Environmental Protection Agency as EPA 600/2-80-030 (1980), also

available from the National Technical Information Service, 5285 Port Royal Road, Springfield,
Virginia 22161 (PB 80-198401), 1-800-553-6847.

B. Method Development for Determination of Polychlorinated Hydrocarbons in Municipal Sludge,
issued by the United States Environmental Protection Agency as EPA 600/2-80-029 (1980), also


https://www.revisor.mn.gov/rules/?id=7041.3100
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https://www.revisor.mn.gov/rules/?id=7041&view=chapter%23rule.7041.3100.B.2
https://www.revisor.mn.gov/rules/?id=7041.1100
https://www.revisor.mn.gov/statutes/?id=116.07
https://www.revisor.mn.gov/rules/?id=7041.3200

available from the National Technical Information Service, 5285 Port Royal Road, Springfield,
Virginia 22161 (PB 80-200793), 1-800-553-6847.

C. Enteric Viruses, ASTM Designation: D 4994-89, "Standard Practice for Recovery of Viruses
From Wastewater Sludges," 1992 Annual Book of ASTM Standards: Section 11 -- Water and
Environmental Technology, ASTM, 1916 Race Street, Philadelphia, Pennsylvania 19103-1187.

D. Fecal Coliform, Part 9221E or Part 9222D, "Standard Methods for the Examination of Water and
Wastewater," 18th Edition, 1992, American Public Health Association, 1015 15th Street NW,
Washington, DC 20005.

E. Helminth Ova, Yanko, W.S., "Occurrence of Pathogens in Distribution and Marketing Municipal
Sludges," EPA 600/1-87-014, 1987, National Technical Information Service, 5285 Port Royal
Road, Springfield, Virginia 22161 (PB 88-154273/AS).

F. Inorganic pollutants, "Test Methods for Evaluating Solid Wa ical/Chemical Methods,"
EPA Publication SW-846, Second Edition (1982) with Updat 84) and II (April
1985) and Third Edition (November 1986) with Revisigg 7). Second Edition

Wastewater," 18th Edition, 1992, Amct e i Association, 101
P. Clark, "Detection and e

Vol. 46, No. 9, September 19
Street, Alexandria, Virginja 22

of Water and
Street NW,

7041.3300 COLLECH BSOILSAMPLES.

At a minimum, one soil s& 8hall represent an area of no more than 40 acres. Additional soil
samples may be required if tI¥ @ are areas differing greatly in previous fertilization, liming,
cropping history, land managem®@h or soil texture. The soil must be sampled to a depth of six
to nine inches from at least 15 to 20 random locations in the sampling area. The samples must
be composited, thoroughly mixed, and subsampled for analysis. Approximately one pint of soil

is necessary for analysis.
Statutory Authority: MS s 116.07
History: 21 SR 1642
Published Electronically: October 27, 2003
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7041.3400 ANALYSIS OF SOILS.

Subpart 1. Analytical methods. Acceptable analytical methods for United States Department of

Agriculture textural classification, organic matter, extractable phosphorus, exchangeable

potassium, pH, and soluble salts are found in one or more of the publications in items A

to C which are incorporated by reference. These documents are not subject to frequent

change and are available through the Minitex interlibrary loan system or the addresses

given.

A. Recommended Chemical Soil Test Procedures for the North Central Region, issued

by the North Dakota Agricultural Experiment Station, North Dakota State University
as North Central Regional Publication No. 221 (Revised) October 1988.

B. Methods of Soil Analysis, Chemical and Microbj ical Properties edited by Alan
Page et al., issued by the American Society of as Agronomy Monograph

issued by the Natural Resources Cong
Report 1 (revised) (Washingéag, D.CE

s Soil Survey Investigations
es Government Printing Office,

1984).
Subp. 2.  Soil permeability. The g i i by reference for
determining soil permeal i
when the information isgo filable from the Natural Resources ation Service.
These references are no ' g frequent change and il ugh the Minitex

interlibrary loan s

asurements in the fie
aturated Soils: Field $e i gihods of Soil

A. Determination

gon, Wisconsin 53711,
isconsin, second edition 1986).

1 samples as outlined in chapter

the necessary information for determining the depth
ke is not available from the Natural Resources

A. Determinatio e depth of soil having mottles with a chroma of two or less as
discussed in KeY@e Soil Taxonomy, (2010 and as subsequently amended), issued by
the United States D@@artment of Agriculture, Natural Resources Conservation
Service. The document is incorporated by reference, is subject to frequent change, and

is available at http://soils.usda.gov/technical/classification/tax_keys/.

B. Measurement of water levels at monthly intervals over the course of one year in water
table monitoring devices. The highest water level measurement obtained is acceptable
as the seasonal high water table.

Statutory Authority: MSs 116.07
History: 21 SR 1642; 38 SR 1001
Published Electronically: January 22, 2014
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Appendix B: Biosolids Publications

EPA publications

A Plain English Guide to the EPA Part 503 Biosolids Rule
http://water.epa.gov/scitech/wastetech/biosolids/503pe_index.cfm
Table of Contents (PDF file, 905K)
Chapter 1 (PDF file, 2296K) - Use or Disposal of Sewage Sludge Biosolids
Chapter 2 (PDF file, 3306K) - Land application of Biosolids
Chapter 3 (PDF file, 2092K) - Surface Disposal of Biosolids
Chapter 4 (PDF file, 2360K) - Incineration of Biosolids
Chapter 5 (PDF file, 4274K) - Pathogen and Vector Attractio ction Requirements
Chapter 6 (PDF file, 2088K) - Sampling and Analysis
References (PDF file, 182K)
Appendix A (PDF file, 260K) - Permit application Reg
Appendix B (PDF file, 616K) - Federal and
Appendix C (PDF file, 188K) - U.S. Dep
Contact

ice Regional

http://water.epa.gov/scitech/wastetec
Table of Contents (PDF file, 36

Chapter 2 (PDF file, 2313 ds Rule

Chapter 3 (PDF file, 2911K) ™

Chapter 4 (PDF file its For Biosolids
Chapter 5 (PDF fil sults Were Used in the Part 503
Rule

Ch

Chap

Appendi Plication Risk assessment for Biosolids

Used: Land Ap
EPA in the Part 503 Biosolids g
Appendix D (PDF file, 91K

file, 63K) - Team of Experts Who Assisted
o0 Place Pollutant Limits in the Same Units

Control of Pathogens and Ve traction in Sewage Sludge
http://www?2.epa.gov/region8/co@ml-pathogens-and-vector-attraction-sewage-sludge
PDF file: http://www2.epa.gov/sites/S@duction/files/documents/625R92013ALL.pdf
Provides guidance on how to control pathogens & the attraction of vectors to sewage sludge
(Including Domestic Septage) properly under the Federal regulations 40 CFR Part 503

Biosolids Recycling

http://water.epa.gov/polwaste/wastewater/treatment/biosolids/biorecyc.cfm

PDF file:
http://water.epa.gov/polwaste/wastewater/treatment/biosolids/upload/2002_06_28 mtb_biosolids_bi
01-3.pdf
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o A Guide to the Biosolids Risk Assessments for the EPA Part 503 Rule
(U.S. EPA link)

> A Plain English Guide to the EPA Part 503 Biosolids Rule (U.S. EPA link)

o Domestic Septage Regulatory Guidance: A Guide to The EPA 503 Rule
(1993)
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Appendix C: Pathogen Reduction —
Survival Times of Pathogens

Survival Times of Pathogens in Soil

Pathogen Absolute Common
Maximum Maximum
Bacteria 1 year 2 months
Viruses 1 year 3 months
Protozoan cysts 10 days 2 days
Helminth ova 7 years 2 years

Survival Times of Pathogens on Plant

Pathogen Absolute
Maximum
Bacteria 6 months

Viruses

Protozoan cysts 2 days

Helminth ova 5 1 month

ements, is an excerpt from EPA’s

r92013/625R92013.pdf






Chapter 4
Class A Pathogen Requirements

4.1 introduction

This chapter principally discusses the Class A pathogen
requirements in Subpart D of the 40 CFR Part 503 reguia-
tion. Biosolids that are sold or given away in a bag or other
container for application to land must meet these require-
ments (see Section 3.4). Bulk biosolids applied to a iawn
or home garden also must meet these reguiremg s
biosolids applied to other types of land mustgie
requirements if site reslrictions are not met B¢
for guidance on Class B biosolids). So

There are six alternative methods fo
Class-A pathogen reduction. Two of these
vide continuity with 40 CFR Part 2
Processes to Further Reduce Path

equivalent technologies (see . Any
one of these six alternatives ma e sewage
sludge to be Class A wit ens. The im-

reduce patho-
jiits which are:

plicit objective of all thesg
gen densities to below

Saimonelia sp.

Enteric viruses

basis)
Viable helminth ova

duirements (see
Chapter 8) also must be met when Dig&Rlids are applied to
the land or placed on a surface dispos&ite. To meet the
Part 503 regulatory requirements, pathogeN@eduction must
- be met before vector attraction reduction or at the same
~time vector attraction reduction is achieved,

For the following sections, the title of each section pro-
vides the number of the Subpart D requirement discussed

TEnteric viruses are monitored using a method that detects several enterovirus
species--a subset of enteric viruses. This methad is presumed to be a good indica-
tor of enteric viruses. Since the objective of the Part 503 regulation is to reduce all
enteric viruses to less than 1 PFU per 4 grams total solids sewage sludge, this
document refers fo “enteric viruses” when discussing this requirement, although, in
reaiity, the detection method enumerates only enteroviruses.

» The exact regulatory language can be found
ich is a reproduction of Subpart D. Chap-
¢ guidance on the sampling and analy-
the Class A microbiclogical monitoring

nis, they are ofien related
discusses the vector attrac-
detail.

ion options are used. Part

,except for vector altraction reduction by al-
(03.33(b){6)] or drying [503.33(b)(7} and (8)]

afWirement is necessary to prevent the growth of
paowenel pathogens after sewage sludge is treated. Con-
tamination of biosolids with a bacterial pathogen after one
he Class A pathogen reduction alteratives has been
conducted may allow extensive bacterial growth unless:
a) an inhibitory chemical is present, b) the biosolids are
too dry to allow bacterial growth, ¢) little food remains for
the micrcorganisms to consume, or d) an abundant popu-
lation of non-pathogenic bacteria is present. Vegelative
cells of non-pathogenic bacteria repress the growth of
pathogenic bacteria by “competitive inhibition” which is in
substantial part due to competition for nutrients. It should
be noted that vector atiraction reduction by alkali addition
[503.3(b)(6)] or drying [503.3(b}{7}] and (8) is based on
the characteristic of the biosolids (pH or total solids) re-
maining elevated. Should the pH drop or the biosolids ab-
sork moisture, the biosolids may be more hospitable to
microorganisms, and pathogenic bacteria, if introduced,
may grow. Therefore it is recommended that biosolids
treated with these methods be stored appropriately.

Biological treatment processes like anaerobic digestion,
aerobic digestion, and compesting produce changes in the

26



sewage sludge so that it satisfies one of the vector attrac-
tion reduction reguirements [503.3(b)(1) through (5)]. They
repress bacterial growth by minimizing the food supply and
providing competition for the remaining food from non-
pathogenic organisms. The pathogen reduction afterna-
tive must precede the vector attraction reduction process;
otherwise, the large number of non-pathogenic bacterial
cefls would be killed and growth of pathogenic bacteria
could occur. Certain pathogen reduction processes such
as composting accomplish vector attraction reduction by a
biclogical process simultanecusly with thermai reduction
of pathogens. A non-pathogenic bacterial community sur-
vives which adequately suppresses growth of pathogenic
bacteria.

In the case of Class B biosoclids, a population of non-
pathogenic bacteria is retained and inhibits the growth of
pathogenic bacteria through competition, and site restric-
tions are imposed with their land application to reduce the
risk of exposure to pathogens. Therefore, bacterial growth
is not a concern for Class B biosolids, and vecigims
tion reduction and pathogen reduction for comy
the Part 503 Rule requirements may be meg

The goal of Class A processes is
pathogens to below detectable levels
at which they are infectious. T
been shown to sufficiently re
biosolids, and studies to daj
of pathcgenic bacteria gl materials after pro-

Favorable conditions

the microbiological re§lirements are met at ff
it is ready to be used or disposed. iti
process requirements, Class A big
the following requirements:

» Either the density of fecal
sludge be less than 1,000 MP
(dry weight basis).

r gram total solids

* Or the density of Sa/moneifa sp. bacteria in the sew-
age be less than 3 MPN per 4 grams of total solids
(dry weight basis).

Although the Part 503 reguiation does not specify the
number of samples that should be taken to show compli-
ance with Class A density requirements, sampling programs

“The membrane fitter method is not aliowed for Class A because, at the low fecal
coliform densities expected, the filter would have too high a loading of sewage
sludge selids to permit a reliable count of the number of fecal coliform cofonies.

should provide adequate representation of the biosolids
generated. Chapter 9 provides guidance for calculating the
number of samples that should be taken per sampling
eveni. Unlike Class B biosolids, compliance with Class A
requirements is not based on an average value. Each
sample analyzed must comply with the numerical re-
quirements.

The microbiological requirement must be met either:
« At the time of use or disposal’, or

» At the time the biosolids are prepared for sale or give
away in a bag or other container for land application,

or
+ Atline 1] biosolids or material derived from the
bi Is Wepared to meet the requirements in

(b}, 5

stores material before it is distributed for use
|, microbiological festing should take place after

0(c), 503. 10(e), or 503. 10(f)*

ents the iast practical
ds are applied to the land
site. Biosolids that are sold
itored just prior to actual use
required as it is prepared
at meet the 503.10(b, ¢,
aconsidered “Exceptional Quality”

ect to further control (see Sec-
the microbiclogical requirements

onitoring point befo
or placed on a surface
or given awa

p also a function of laboratory turnaround time. Ob-
taining results for fecal coliform and Salmoneifa sp. analy-
may take several days if tests are performed in-house,
but commercial labs may reguire more time to process and
report results. It is not unusuat for laboratories to have a
turnaround time of 2 weeks, even for simple tests such as
fecal coliform. If this is the case, this time should be fac-
tored into the sampling program sc that results can be
obtained before biosclids are distributed for use or dis-
posal.

Monitoring Fecal Coliforms or Salmonella

sp.

Fecal coliforms are used in the Part 503 as an indicator
organism, meaning that they were selected to be moni-
tored because reduction in fecal coliforms correlates to
reduction in Sa/moneffa sp. and other organisms. The re-

*Minus the time needed to test the biosolids and obtain the test results prior to use
or disposal {see Chapter 10).
4The 503.10(b}(c){e) and | T} requirements are not discussed in this document.
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quirements were based on experimental work by Yanko
(1987) and correlations developed from Yanko's data by
Farrell (1883) which show that this level of fecal coliforms
correlate with a very fow level of Salmonelfa sp. detection
in composted sewage sludge {EPA, 1992).

Anecdotal reports suggest that some composting facili-
ties may have difficuity meeting this requirement even when
Salmonelfa sp. are not detected. This might be expected
under several circumstances. For example, very severe
thermal treatment of sewage sludge during composting can
totally eliminate Salmonella sp. yet leave residual fecal
coliforms. If the sewage sludge has been poorly composted
and thus is a good food source, fecal coliforms may grow
after the compost cools down from thermophilic tempera-
tures. Because the Salmonella sp. are absent, they can-
not grow. An even more probable circumstance could oc-
cur if the sewage sludge is treated with lime before
composting. Lime effectively destroys Salmonella sp. in
sewage sludge and leaves surviving fecal coliforms (Farrell
et al., 1974). Under conditions favorable for growth the
fecal coliforms can regrow fo levels higher than
per gram. Research has shown that detectig
nella sp. is much rarer in composted sewz
has been lime ireated and composted tha
fecal coliforms. Fecal coliform densities mayD8
fore compared to pathogen densities in
maybe overly conservafive. For this reason,
503 Class A alternatives allow the di
Salmonella sp. or fecal coliform ana
quire both,

4.4 Alternative 1: Ths
Sewage Sludg

S Or given away
application, or at

the sewage sludge is prepared
in a bag or other container for I3
the time the sewage sludge or male@il derived from
the sewage sludge is prepared to me@ the require-
ments in 503,10(b), 503.10{c), 503.10(e}, or 503.10(f).

» And the required time-temperature regimes are met.

Time-Temperature Requirement

Four different time-temperature regimes are given in
Alternative 1. Each regime is based on the percent solids
of the sewage sludge and on operating parameters of the
freatment process. Experimental evidence (EPA, 1992)
demonstrates that these four time-temperature regimes

reduce the pathogenic organisms to below detectable lev-
els.

The four time-temperature regimes are summarized in
Table 4-1. They involve two different time-temperature
equations. The equation used in Regimes A through C re-
sults in requirements that are more stringent than the re-
quirement obtained using the equation in Regime D. For
any given time, the temperature calculated for the Regime
D equation will be 3 Celsius degrees (5.4 Fahrenheit de-
grees) lower than the temperature calculated for the Re-
gimes A through C equaticn.

The time-temperature relationships described for Aller-

native 1 ased on exiensive research conducted to
correlat reduction of various pathogens in sewage
sludge egrees of thermal treatment. The re-
sulting pef@ure relationship which is the basis for

wn in Figure 4-1. These requirements
FDA requirements for treatment of egg-

product with flow characteristics similar to those
' egimes A through D differ

is mandatory for all sew-
the time-temperature re-
ratures throughout the
: the material o ensure
riate. For processes such as
mportant that the digester de-
reuiting of untreated sewage
at has been used to overcome
as been to draw off treated sewage sludge
ed inlermittently with a sufficient time period
-down and feeding to meet the time-tem-

ement of Alternative 1. Another option would

ese time-temperature regimes are not intended to be
used for composting (the time-temperature regime for
composting is covered in Alternative 5: Processes fo Fur-
ther Reduce Pathogens).

A more conservative equation is required for sewage
sludges with 7% or more solids (i.e., those covered by
Regimes A and B) because these sewage sludges form
an intemal structure that inhibits the mixing that contrib-
utes to uniform distribution of temperature. The more strin-
gent equation is alsc used in Regime C (even though this
regime applies to sewage sludges with less than 7% sol-
ids) because insufficient information is available to apply
the less stringent equation for times less than 30 minutes.

The time-temperature requirements apply to every par-
ticle of sewage sludge processed. Time at the desired fem-
perature is readily determined for batch or plug flow op-
erations, or even laminar flow in pipes. Time of contact
also can be calculated for a number of completely mixed

28



Table 4-1. The Four Time-Temperature Regimes for Allernative 1 {Thermally Treated Sewage 3ludge) [503.32(5)(3}]

Required Time-
Regime Part 503 Section Applies to Temperaturs!
A 503.32(a)(3)(A Sewage sludge with at least D= 131,700,000/100 Mo
(@A 7% solids (except those covered tz50°C (122°F)2
by Regime B) D=0.0139 (i.e., 20 minutes)®
i Sewage sludge with at jeast D=131,700,000/1 001400t
B 503.32(a)(3HiI}E) 7% sclids thagt are small particles £50°C {122°F)
heated by contact with either warmed D 74 X 10 gi.e., 15
gases or an immiscible liguid4 seconds
i Sewage sludge with less than D= 131,700,00010% "
© 503.32@)E)I(C) 7% solids freated in processes with 174x 10% (i.e.,15
less than 30 minutes contact time seconds) <D<0.021 (ie.30
minutesi®
D 503.32{a)(3)(H}D) Sewage sludge with less than D= 50,070,000710%4
7% solids freated in processes with t=50°C 1(122°F)|2
at lzast 30 minutes contact time D=0.021 {i.e. 30 minutes)y’

D= time in days; t = temperature (°CB.
The restriction to temperatures of at least 50C {122°F} is imposed because informa
is uncertain,
A minimum time at 20 minutes ig required to ensure that the sewage sludge has be
Twe examples of sewage sludge to which this requirement applies are:
+ Bewage sludge cake that is mixed with previously dried solids to mak
contact with a hot gas stream in a rotary drier.
+ Sewage sfudge dried in @ muiltiple-effect evaporator systemin which
indirect heat transfer with condensing steam.
*Time-at-temperature of as litle as 15 seconds is alloweg
fluid is excellent. Note that the temperature is the teng
STime-at-temperature of as little as 15 seconds 488
sludge. The maximum time of 30 minules is specifid
TTime-at-temperature of at least 30 minutes is_required
pathogens at temperatures of less than 30 mingute

on thadime-temperature relationship at iower temperatures

re of separate particles, and is then dried by
e particles are suspended in a hot oil that is heated by

between particles and the healing
e temperature of the carrier medium.
re is excellent in thiswage
drature is 30 minutes or more.
ature regime for reducing

b regime (D) applies wh
n the effectivensss of th

PA Thermal Process
HS - FDA, Eggnog

Temperature * C

Bl fmsrssessuamanmnn
[-11)] PP P
-]
" I
49
-1 0

Logarithm of Time {Log Sec)

Figure 4-1. EPA’s time-temperature relationship for thermal disinfection compared with other time-temperature relationships.
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reactors in series (Schafer, et al, 1394). However, there
are concerns that flow-through systems may permit some
sludge to pass through without adequate treatment. i is
recommended that facilities wishing to use this alternative
for a flow-through system conduct tracer studies to dem-
cnstrate that sewage sludge is treated at the required tem-
perature for sufficient time.

Vector Aftraction Reduction

Thermally treated sewage sludge must be treated by an
additional vector attraction reduction process since ther-
mal treatment does not necessarily break down the vola-
tile solids in sewage sludge. Vector aftraction reduction
can be met by further processing the sewage sludge with
pH adjustment or heat drying {Options 6 and 7}, or by
meeting cne of the other options (Options 8 ~ 11). Options
1 through 5 would not be applicable to thermally treated
siudge unless the siudge was subject to biclogical diges-
tion after or during thermal treatment,

Example of Meeting Class A Pathc
and Vector Aftraction Reductio
Requirements

Type of Facility
Class A
Digested sewage sl
for at least 5
D).

Testing

Vector Aftracti
Reduction

amples of input ang
age sludge froggmaacl

Use or Disposal

Microbiological Requirement

Microbiological monitoring for either fecal coliforms or
Saimoneila sp. is required 1o ensure that growth of bacte-
rial pathogens has not occurred.

4.5 Alternative 2: Sewage Sludge Treated in
a High pH-High Temperature Process
(Alkaline Treatment) {503.32(a)(4)]

This alternative describes conditions of a high tempera-
ture-high pH process that has proven effective in reducing

pathogens to below detectable levels. The process condi-
tions required by the Part 503 regulation are:

+ Elevating pH to greater than 12 and maintaining the
pH for more than 72 hours.

» Maintaining the temperature above 52°C ({126°F)
throughout the sewage sludge for at least 12 hours
during the period that the pH is greater than 12.

* Alr drying to over 50% solids after the 72-hour period
of elevated pH.

The hostile conditions of high pH, high temperature, and
reduced moisture for prolonged time periods allow a vari-
s stringent time-temperature regime than for
cments under Alternative 1. The pH of
is measured at 25°C (77°F} or an ap-
is applied (see Section 10.7),

ype of Process reatment
Class

Pathoge

ine material is used to bring
sludge pH to 12 for 72
ring which time tempera-
es are above 52°C for 72 hours.
wage sludge is agitated during
he heat pulse phase to maintain
even distribution, and tempera-
ture and pH are measured at
multiple points within the sewage
sludge. The sewage sludge is
then moved to piles and main-
tained until moisture is reduced to
50 percent.

Piles are tested quarterly for pol-
utants and Salmonelia sp.
Samples are taken from stock-
piled material, and material is not
distributed for use or disposal until
test results are received
VAR Option 6,pH adjustment; pki
is 1o remain elevated untit
use/disposal.
During winter months (Nov-
March), biosolids remain on site.
In the spring, biosolids are re-
tested for pathogens before be-
ing distributed.

Testing

Vector Attraction
Reduction

Use or Disposal

Operational Issues

Because the elevated pH and temperature regimes must
be met by the entire sewage sludge mass, operational pro-
tocols which include monitoring pH and temperature at
various points in a batch and agitating the sewage sludge

“during operations to ensure consistent temperature and

pH are appropriate.
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Vector Attraction Reduction tection limits, the sewage sludge meets Class A require-

- . . ments for enteric viruses, and wili continue to do so as
The pH requirement of vector attraction reduction Op- long as the ireatment process is operaied under the same

tion 6 is met when Alternative 2 is met. Compliance with conditions that successfully reduced the enteric virus den-
Altemative 2 exceeds the pH requirements of Option 6. sities. If the viable helmintﬁ ova densities are below detec-
: : : ;i tion limits, the process meets the Class A requirements for
Microbiological Requirements enteric virusespand will continue to do so a% long as the
As with all the Class A alternatives, microbiological meni-  treatment process is operated under the same conditions
toring for fecal coliforms or Salmonella sp. is required (see  that successfully reduced the viable helminth ova densi-
Section 4.3) to ensure that pathogens have been reduced  ties. Thus, it is essential to monitor and document operat-
and growth of pathogenic bacteria has not occurred. ing conditions until adequate enteric virus and helminth
. ) ova reduction has been successfully demonstrated.

4.6 Alternative 3: Sewage Sludge Treated in  Samples of untreated and treated sewage sludge must

Other Processes [503.32(a)(5)] correspond (see Section 7.4).

This alternative applies to sewage sludge Ireated by pro-  Enta T nd Viable Helminth Ova
cesses that do not meet the process conditions required Test

by Alternatives 1 and 2. This requirement relies on com-
prehensive monitoring of bacleria, enteric viruses and vi-
able helminth ova to demonstrate adequate reduction of
pathogens:

» Either the density of fecal coliforms in . : : eric wruses or helminth ova
sludge must be less than 1000 MPN pg .
solids (dry weight basis), or the Salma,
ria in sewage sludge must be less than
grams of total solids (dry weight basis
sewage is used or dispocsed, at the ti
sludge is prepared for sale or gi

viruses and viable helminth ova iake
74 weeks to determine Whethey hglminth

5 with rapid processes
eed to have temporally
, it may be feasitle to ob-
time constraints. For en-
hould be stored frozen,

related samples. In sucl
tain results
teric wrus

other container for fand applicati fime the : p ed within 24 hours, in

sewage sludge or matenglp sewage which cag iy be stored at 4°C (39°F). For

sludge is prepared to m viable he s8wage sludge should be stored
a ; B).

503.10(b}, 503.10(c),
v that performs viable helminth ova

ing has been difficult for some sewage sludge
apter 9 has more information on how 1o se-

d alsc be contacted for information on quali-
the regicn.

Since this option relies on testing, rather than process
i testing, to protect public health additional testings
should be completed. At a minimum, a detailed sampling
ptan should be submitied to the permitting authority for
review.

Vector Attraction Reduction
oh, Alternative 3

analyzed for en- For both Alternatives 3 and 4, meeting vector attraction
teric viruses and viable helminth ova. ese organisms  reduction depends on the process by which pathogen re-
are not detected in the feed sewage sludd®, the sewage  duction is met. For example, sewage sludge subject to long-
3|udge is presumed 1o he acceptab[e as a Class A mate- term'storage may mget Vectqr attraction reduction through
rial until the next monitoring episode. Monitoring is contin-  volatile solids reduction (Options 1 - 3). Sewage sludges
ued until enteric viruses and/or viable helminth ova are ~ May also undergo additional processing or be applied fol-
detected in the feed sewage sludge (i.e., the density of ~ lowing the requirements in Options 8 - 11.

enteric viruses is greater than or equal to 1 PFU per 4 . , . :

grams total solids {dry weight basis) and/or the density of  Microbiological Requirements

viable he_iminth ova is_ greater_than or e_qual to 1 per 4 grams As with all the Class A alternatives, microbiological moni-
total solids (dry weight basis). At this point, the treated  toring for fecal coliforms or Safmonefla sp. is required {see
sewage sludge is analyzed to see if these organisms sur-  Section 4.3) to ensure that pathogens have been reduced
vived treatment. If enteric viruses densities are below de-  and growth of pathogenic bacteria has not occurred.

to below detectable limits. For th
requires that the feed sewage sludge
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4.7 Alternative 4: Sewage Sludge Treated in
Unknown Processes [503.32(a)(6)]

The sewage sludge must meet the following limits at the
time the biosolids gzor material derived from sludge) are
used or disposed, at the time the sewage sludge is pre-
pared for sale or given away in a bag or other container for
land application, or at the time the sewage sludge or ma-
terial derived from the sewage sludge is prepared to meet
the requirementis in 503.10(b 3.10{(c), 503.10{e), or
503.10(f):

* The density of enteric viruses in the sewage sludge
must be less than 1 PFU per 4 grams of total solids
(dry weight basis).

* The density of viable helminth ova in the sewage
sludge must be less than 1 per 4 grams of total solids
(dry weight basis).

In addition, as for all Class A bicsclids, the sewage sludge
must meet fecal coliform or Saimoneiia sp. limits. As wﬂh
Altemative 3, Alternative 4 depends on a succesg
pling program that provides accurate represeniz
sewage sludge’s microbial quality {see Chagler

Example Of Meeting Class A Pathoge
Aftraction Reduction

Type of Facility Unknown Process

Class A
Pathogen Reduction Sewage sludge and
retained i

up t0°2 vears.

sludge is distrib-
represenﬁng ap-

Testing

ased on the amount &
sludge which is uass

Vector Attraction
Reduction o in.vo!atile
Incoming ma-
bulk density,
alids of out-

ad to calcu-

terial and vol
and percent volatiit
going material are
late the reduction.
Biosolids are distributed for land
application and agricultural iand.

Distribution

Examples of situations where Alternative 4 may be used:
. Sewage sludge treatment process is unknown.

. The sewage sludge was produced with the process
operating at conditions less stringent than the operat-
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ing conditions at which the sewage sludge could qualify
as Class A under other alternatives.

Enteric Virus and Viable Helminth Ova
Testing

Tests for enteric viruses and viable helminth ova take
substantial time: 4 weeks to determine whether helminth
ova are viable, and 2 weeks or longer for enteric viruses.
The treatment works cperator does nol know whether the
feed sewage sludge has enteric viruses or helminth ova
until at least 2 to 4 weeks after the first samples for testing
feed densities are taken. This option works with rapid pro-
cesses bul long-term process systems need to have tem-
samples. In such cases, it may be feasible

lts within the processing time constraints.
' the sewage sludge should be stored
ample can he processed within 24
e the samples may he stored at 4°C
elminth ova, the sewage sludge should

rforms viable helminth ova
oS testing has be icult for some sewage sludge

a Iaboratory. Sta
nators should aiso be
fied labs in thegiemie

inimum, a detailed sampllng
o the permitting authority for

ematives 3 and 4, meeting vector attraction
ends on the process by which pathogen re-
. For example, sewage sludge subject to long-
fi0e may meet vector aftraction reduction through
volatile solids reduction {Options 1-3). Sewage sludges
also undergo additional processing or be applied fol-
owing the requirement in Options 8-11.

4.8 Alternative 5: Use of PFRP [503.32(a)(7)}

Alternative 5 provides continuity with the 40 CFR Part
257 regulation. This alternative states that sewage sludge
i5 considered io be Class A if:

» |t has been treated in one of the Processes to Further
Reduce Pathogens (PFRPs) listed in Appendix B of
the regulation, and

» Either the density of fecal coliforms in the sewage
sludge is less than 1,000 MPN per gram total solids
(dry weight basis), or the density of Salmonella sp.
bacteria in the sewage sludge is less than 3 MPN per
4 grams total solids (dry weight basis) at the time the
sewage siudge is used or disposed, at the time the
sewage sludge is prepared for sale or give away in a
bag or other container for land application, or at the



time the sewage sludge or material derived from the  Alternative 6, sewage sludge is considered fo be a Class A

sewage sludge is prepared to meet the requirements  sewage sludge if:

in 503.10(b), 503.10{c), 503.10(e}, or503.10(f).
l (®) © (6}, or @ « It is treated by any process equivalent to a PFRP, and

To meet this requirement, the sewage sludge treatment

; i « Either the density of fecal coliforms in the sewage

ﬁ;?gg ?ﬁe,ﬁpﬁgﬁéif% %?%Laéeggi?g%ﬁ{ng to the condiions sludge is less than 1,000 MPN per gram total solids
{dry weight basis), or the density of Safmonella sp.

The Appendix B list of PFRPs is reproduced in Table 4- bacteria in the sewage sludge is less than 3 MPN per
2. This list is very similar to the PFRP technologies listed 4 grams total solids (dry weight basis) at the time the
in 40 CFR Part 257, with two major differences: sewage sludge is used or disposed, at the time the
sewage sludge is prepared for sale or give away in a

« All requirements related to vector aftraction reduction bag or other container for land application, or at the
have been removed. time the sewage sludge or material derived from the

ludge is prepared to meet the requirements
by, 503.10(c), 503.10(e}, or 503.1C(f).

et Alternative 6 for pathogen reduction
tor aftraction reduction requirements.

» All the "add-on” processes listed in Part 257 are now in
full-fledged PFRPs.

Under this Alternative, treatment processes classified as
PFRP under 40 CFR Part 257 can continue to be oper-
ated; however, microbiological monitoring must now be gees Already Recommended as
performed to ensure that the pathogen density i

nefla sp. bacteria does not occur betwee
use or disposal.

For all PFRP processes, the goal of te
toring should be to represent all areas o
and to ensure that temperature profileg from
I C ! * ’ % uthority responsibility for
instances it may be possible to monit i i i der Alternative 8. The EPA’s
eas of a batch or pile or a rea mittee {PEC) is available as a
ensure compliance. Chapte

' ons to both the permitting author-
community {see Chapter 11).

4.9 Alternative 6:
Equijvalent to

| composting method or the static aerated pile composting method, the

dge is maintained at 55°C {131°F) or higher for 3 consecutive days.

drow composting method, the temperature of the sewage sludge is maintained at 55°C

¥ higher for 15 consecutive days or longer. During the period when the compost is maintained at

F) or higher, there shall be a minimum of five tumings of the windrow.

Sehdge is dried by direct or indirect contact with hot gases to reduce the moisiure content of the

ge fo 10% or lower. Either the temperature of the sewage sludge particles exceeds 80°C
{176°F) or the wet butb temperature of the gas in contact with the sewage sludge as the sewage sludge
feaves the dryer exceeds 80°C (176°F).

Heal Treatment Liquid sewage sludge.is heated to a temperature of 180°C (356°F) or higher for 30 minutes.

Thermophilic Aercbic Digestion Liquid sewage sludge is agitated with air or oxygen to maintain aerobic conditions and the mean cell
E’asé(},%nce time {i.e., the solids retention time) of the sewage sfudge is 10 days at 55°C {131°F) fo 60°C

Beta Ray Irradiation Sewage sludge is iradiated with beta rays from an electron accelerator at dosages of at least 1.0 megarad
at room temperature {ca. 20°C  [68°F]).

Gamma Ray [rradiation Sewage sludge is iradiated with gamma rays from certain isotopes, such as Cobalt 60 and Cesium 137, at
tdosages of at least 1.0 megarad at room temperature {ca. 20°C [68°F]).

Pasteurization The temperalure of the sewage sludge is maintained at 70°C (158°F) or higher for 30 minutes or longer.

Composting

Heat Drying

'Chapter 7 provides a detailed description of these technologies.
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scribes the minimum frequency at which the
sewage sludge must be sampled and analyzed for patho-
gens or vector attraction reduction in order to meet regula-
tory requirements. In addition o meeting these minimat
requirements, the EPA recommends that sewage sludge
generators and preparers also consider the potential pub-
lic health impact pathways and possible liability issues
when designing a sampling program. In some cases, it
may be appropriate to sample more frequently than the
required minimum.

Classification of biosclids as Class A or Class B is based
on the most recent test results available. For example, if a
facility produces a Class A compost, and sampling is per-
formed once each quarter, the compest produced after
each test result verifying Class A is returned is also as-
sumed to be Class A, assuming that the same process
continues to be followed. If a test result indicates that com-
post is not achieving Class A, all compest subsequently
generated would be classified as Class B (assuming it
meets Class B requirements). The Class B classification
would remain until a test result confirming Clagg
is returned.

This raises several issues. Land applie
bhiosolids without site restrictions is a viold®
regulation. In addition, if material is mistgke
as EQ biosolids and land applied withou
public, the biosolids preparer may be ina
ing a public health risk as weli as
liability. The key issues to consider

At what point between the
the material change frog

may be an exception
or faulty sampling or
hand, t

ion of the previg
ding (it general
. Because distributi®

ing and subsequent to a sampli
until lab results are available

ass B hiosolids
have been distributed as Class AQRosolids? The first
guestion to answer is: has this mate reated a public
heaith risk. The material should be res@pled io deter-
mine if it is indeed Class B and not Class A. The Part 503

requires that Class A biosolids meet either the fecal coliform

or the Salmonelia sp. requirements (except for Alterna-

tives 3 and 4). If the material is out of compliance for fecal
coliforms, it should immediately be tested for Salmonefia
sp. {and vice versa). In addition, the validity of the test
results should be checked by contacting the fab and re-
viewing the data.

Material distribution should then be tracked to determine
where material has been used. Businesses and individu-

als to whom material has been distributed should be noti-
fied and informed of the potential quality issue. If materiai
is stockpiled at distribution points such as at a soil blender
or landscaper, the material should be retested for patho-
gen levels, and distribution be curtailed until the process
is reviewed and acceptable results are achieved. The fa-
cility may even consider recalling the biosolids from the
USErs.

if material has already been distributed to public access
areas, including homes, gardens, parks, or other public
areas, the biosolids preparer may consider testing the sail.
If the testing indicates problems, corrective actions may
be necessary.

s;tuat:on like this be avoided? There are
practices that a faciiity should follow in
ituztion like this.

n help pinpoint when opera-
may allow more rapid cor-

int. This will allow betier identifi-
be out of compliance and will
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Appendix D: Vector Attraction Reduction

The four fact sheets in Appendix D are taken from EPA Publication 625/10-89/006, Environmental
Regulations and Technology — Control of Pathogens in Municipal Wastewater Sludge,
September 1989.

The information, Guidance on Three Vector Attraction Reduction Tests, is an excerpt from EPA’s
publication Environmental Regulations and Technology — Control of Pathogens and Vector Attraction in
Sewage Sludge available at http://www.epa.gov/nrmrl/pubs/625r92013/625R92013.pdf







Composting Sludge, Static Pile Fact Sheet

Description -Wastewater sludge is converted to compost in approximately eight weeks in a four-step process:

Preparation - Sludge is mixed with a bulking material such as wood chips or leaves, in order to facilitate handling, to
provide the necessary structure and porosity for aeration, and to lower the moisture content of the biomass to 60
percent or less. Following mixing, the aerated pile is constructed and positioned over porous pipe through which air
is drawn. The pile is covered for insulation.

Digestion -The aerated pile undergoes decomposition by thermophilic organisms, whose activity generates a
concomitant elevation in temperature to 60°C (140°F) or more. Aerobic composting conditions are maintained by
drawing air through the pile at a predetermined rate. The effluent air stream is conducted into a small pile of
screened, cured compost where odorous gases are effectively absorbed. r about 21 days the composting rates
and temperatures decline, and the pile is taken down, the plastic pipe i rded, and the compost is either dried
or cured, depending upon weather conditions.

Drying and Screening - Drying to 40 to 45 percent moisture facilitates
chips. The unscreened compost is spread out with a front end

on of compost from wood
2 inches. Periodically a tractor
screen. The chips are recycled.

Curing - The compost is stored in piles for abqut ensive odors remain and to complete

in savings of space and materials. 2. Aerat® - day's pile is cons the shoulder of
the previous day's pile, forming a continuous O ded pile. Can result in savings of s| i
Technology Status- Successfully demons locations and projectedd erving large cities.

Experiments are ongoing on various

Applications - Suitable for convertin
value. Insulation of the pile and i i rol than the windrow
process from which it evolved.

Limitations - The drying p
on land is limited by thg
pretreatment of wastewgie
composting.

ge is contaminatg vy m dstrial chemicals. Industrial
plant influent should ing#e ility of good quality sludges for

micronutrients such as copper and
Chemicals Required - None
Residuals Generated - Final p

Design Criteria (79) - Constructio
compost for base. 2. A 94-ft loop of 4

pile for a 10 dry ton/d (43 wet tons) operation: 1. A 6-in. layer of unscreened
dia. perforated plastic pipe is placed on top (hole dia. 0.25 in.).

3. Pipe is covered with 6-in. layer of unS@@&ened compost or wood chips. 4. Loop is connected to a 1/3 hp blower
by 14ft of solid pipe fitted with water trap Wcollect condensate. 5. Timer is set for cycle of 4 minutes on and 16
minutes off. 6. Blower is connected to conical scrubber pile (2 yd3 wood chips covered with 10 yd3 screened
compost) by 16 ft of solid pipe. 7. Sludge (wet) -wood chip mixture in a volumetric ratio of 1:2.5 is placed on
prepared base. 8. A 12-in. layer of screened compost is placed on top for insulation. Air Flow: 100 ft3/h/ton of sludge;
land area requirement for 10 dry tons processed daily: 3.5 acres, including runoff collection pond, bituminous

surface for roads, mixing, composting, drying, storage, and administration area. Pile dimension: 53 ft x 12ft x 8ft
high. Population equivalent, 100,000.

Process Reliability- High degree of process reliability through simplicity of operation. Thoroughness (percent
stabilization) is a function of recycle scheme, porosity distribution in pile, and manifold design.

Taxies Management- Heavy metals entering the process remain in the final product. The degree of removal of
organic toxic substances is not defined.

From EPA Publication 625/10-89/006, Environmental Regulations and Technology — Control of Pathogens in Municipal Wastewater Sludge,
September 1989




Composting Sludge, Static Pile Fact Sheet
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Composting Sludge, Windrow Fact Sheet

Description - Composting is the microbial degradation of sludge and other putrescible organic solid material by
aerobic metabolism in piles or windrows on a surfaced outdoor area. The piles are turned periodically to provide
oxygen tor the microorganisms to carry out the stabilization and to carry ott the excess heat that is generated by the
process. When masses of solids are assembled, and conditions of moisture, aeration and nutrition are favorable tor
microbial activity and growth, the temperature rises spontaneously. As a result of biological self-heating, composting
masses easily reach 60°C (140°F) and commonly exceed 70°C (150°F). Peak composting temperatures
approaching 200C (194°F) have been recorded. Temperatures of 140° to 160°F serve to kill pathogens, insect
larvae and weed seeds. Nuisances such as odors, insect breeding and vermin harborage are controlled through
rapid destruction of putrescible materials. Sequential steps involved in composting are preparation, composting,
curing and finishing.

cture and a moisture content
cannot be composted by
efuse, or previously

se brings porosity to the mix,
d synergistically to an end product

in piles or windrows.

Preparation- To be compostable, a waste must have at least a minimal
of 45 to 65 percent. Therefore, sludge cake, which is usually about 20
itself but must be combined with a bulking agent, such as soil, sayg

while sludge provides needed moisture and nitrogen, and bot
amenable to resource recovery. The sludge is suita

Composting - The composting period is charac ( i ; . Air i i periodic turnings.
The reaction is exothermic, and wastes reac 3 i . ogen Kill and the

inactivation of insect larvae and weed seed i of digeghion is normally
about six weeks.

Curing- This is characterized by a slowing ck to ambient, and
the process is brought to completion. The p

Finishing -1t municipal solid waste fr.
agent such as wood chips is to be se|
necessary. The compost may b

recycled, some sort of i remoVal procedure is
hredder, it desired.

ance, odor and structure. The end product is humitied,

has earthy characteristics; pathod Sect larvae are destroyed.

Chemical Requirements - None
Residuals Generated - None

Design Criteria -Approximate land require t: 1/3 acre/dry ton sludge daily production, which is roughly
equivalent to a population of 10,000 with primary and secondary treatment. Windrows can be 4 to 8 tt high, 12 to 25
ft wide at the base, and variable length. Sludge cannot be composted by itself but must be combined with a bulking
agent to provide the biomass with the necessary porosity and moisture content. Biomass criteria: moisture content,
45 to 65 percent; C/N ratio between 30 to 35:1; C/P, 75 to 150:1; air flow 10 to 30 ft3 air/d/Ib VS. Detention time, six
weeks to 1 year.

Process Reliability- Highly reliable. Ambient temperatures and moderate rainfall do not affect the process.

From EPA Publication 625/10-89/006, Environmental Regulations and Technology — Control of Pathogens in Municipal Wastewater Sludge,
September 1989



Composting Sludge, Windrow Fact Sheet
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Digestion, Aerobic Fact Sheet

Description - Aerobic digestion is a method of sludge stabilization in an open tank that can be regarded as a
modification of the activated sludge process. Microbiological activity beyond cell synthesis is stimulated by aeration,
oxidizing both the biodegradable organic matter and some cellular material into C02, H,0 and N03. The oxidation of
cellular matter is called endogenous respiration and is normally the predominant reaction occurring in aerobic
digestion. Stabilization is not complete until there has been an extended period of primarily endogenous respiration
(typically 15 to 20 days). Major objectives of aerobic digestion include odor reduction, reduction of biodegradable
solids and improved sludge dewaterability. Aerobic bacteria stabilize the sludge more rapidly than anaerobic
bacteria, although a less complete breakdown of cells is usually achieved. Oxygen can be supplied by surface
aerators or by diffusers. Other equipment may include sludge recirculation pumps and piping, mixers and scum
collection baffles. Aerobic digesters are designed similarly to rectangular a tanks and use conventional
aeration systems, or employ circular tanks and use an eductor tube for d

Common Modifications- Both one- and two-tank systems are used. Sma use a one-tank batch system
with a complete mix cycle followed by settling and decanting (to h ). Larger plants may consider
a separate sedimentation tank to allow continuous flow and facili i ckening. Air may be replaced
with oxygen (see Fact Sheet 6.4.3).

Technology Status- Primarily used in small plants 3 i ration or contact
stabilization are practiced.

Applications -Suitable for waste primary slugd i i tricklin fllter sludge)

of sludge, fewer effects from interfering subs ane explosions.
The process also reduces grease content an he volume of the
sludge and sometimes produces a mor i > i ristics for
vacuum filters). Volatile solids reductio i

Limitations- High operating cost y oxygen) make the pra@e ve at large plants.
The required stabilization time |s sensmve and aeroblc st@lllizati juire excessive
periods in cold areas or will . Oducts, such as
methane, are produced. Th < ici Pidge characteristics, and

Reduction

Total soli
Volatile soli 30-70% (typical 35- 45%)
Pathogens Up to 85%
Physical, Chemical, and Biological Aig nt may be necessary. Depending on the buffering capacity of
the system, the pH may drop below es, and although this may not inhibit the process over long

ality: SS 100 to 12,000 mg/1, BODs 50 to 1,700 mg/1, soluble BODs 4
to 200 mg/1, COD 200 to 8,000 mg/1 N 10 to 400 mg/1, Total P 20 to 250 mg/1, Soluble P 2 to 60 mg/1, pH

5.5to 7.7. Digested sludge.

Design Criteria- Solids retention time (SRYieqwired for 40% VSS reduction: 18 to 20 days at 20°C for mixed
sludges from AS or TF plant, 10 to 16 days & waste activated sludge only, 16 to 18 days average for activated
sludge from plants without primary settling; volume allowance: 3 to 4 ft3/capita: VSS loading: 0.02 to 0.4 Ib/ft3/d; air
requirements, 20 to 60 ft3/min/1000 ft3; minimum DO: 1to 2 mg/1; energy for mechanical mixing: 0.75 to 1.25
hp/1,000 ft3; oxygen requirements: 2 Ib/lb of cell tissue destroyed (includes nitrification demand), 1.6 to 1.9 Ib/Ib of
BOD removed in primary sludge.

Reliability- Less sensitive to environmental factors than anaerobic digestion. Requires less laboratory control and
daily maintenance. Relatively resistant to variations in loading, pH and metals interference. Lower temperatures
require much longer detention times to achieve a fixed level of VSS reduction. However, performance loss does not
necessarily cause an odorous product. Maintenance of the DO at 1to 2 mg/1 with adequate detention results in a
sludge that is often easier to dewater (except on vacuum filters).

From EPA Publication 625/10-89/006, Environmental Regulations and Technology — Control of Pathogens in Municipal Wastewater Sludge,
September 1989



Digestion, Aerobic Fact Sheet
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Digestion, Two-Stage Anaerobic Fact Sheet

Description- A two vessel system of sludge stabilization, where the first tank is used for digestion and is equipped
with one or more of the following: heater, sludge recirculation pumps, methane gas recirculation, mixers and scum
breaking mechanisms. The second tank is used for storage and concentration of digested sludge and for formation of
a supernatant. Anaerobic digestion results in the breakdown of the sludge into methane, carbon dioxide, unusable
intermediate organics and a relatively small amount of cellular protoplasm, This process consists of two distinct
simultaneous stages of conversion of organic material by acid forming bacteria and gasification of the organic acids by
methane forming bacteria. The methane producing bacteria are very sensitive to conditions of their environment and
require careful control of tamperature, pH, excess concentrations of soluble salts, metal cations, oxidizing compounds
and volatile acids. They also show an extreme substrate specificity. Can operate at various loading rates and is
therefore not always clearly defined as either standard or high rate. Diges uires periodic cleanout (from 1to 2
years) due to buildup of sand and gravel on digester bottom.

Technology Status- Widespread use (60 to 70 percent) for primary or
having a capacity of 1 Mgal/d or more.

condary sludge in plants

mited amounts of secondary

sludges. Dlgested sludge is reduced in volume and pathogen 5 pntent, is less odorous and easily
dewatered, and is suitable for ultimate disposal. Ad c tag increased gas
production, a clearer supernatant liquor, necessij eati 3 izing in heat, and
more complete digestion. Process also lends4i§€ icati ges, i e digestion.

Limitations - s relatively expensive, about {¥
operation in the POTW and is subject to upse
sulfides, chlorinated hydrocarbons. The addji
operating costs and poor plant efficiencies.
periodic cleanout due to buildup of sa

Performance -

es can cause high
ion. Digester requires

Total solids
Volatile solids
Pathogens
Odor Reduction
Sidestream - Ga

o to 30% CO0, 550 to 600 Btu/ft3

Physical, Che j [ intaig®®H with lime, also ammonia, soda ash, bicarbonate of
4 2 Bay improve stability of overstressed digesters;
ith hydrogen peroxide.

Residuals Generated- Supernatan : 0 to 15,000 mg/1 BOD5 500 to 10,000 mg/1, COD 1,000 to

precipitate heavy m

Temperature, °F 50 67
SRT, days 55 40 30 20

Volume Criteria, (ft3/capita): Primary sludg 3-3, Primary and Trickling Filter Sludges 2.6-5, Primary _and Waste
Activated Sludges 2.6-6. Tank Size (ft): diant€ter, 20-115; depth 25-45; bottom slope 1 vertical/4 horizontal. Solids
Loading (Ib vss/ft3/d): 0.04-0.40. Volumetric Loading (ft3/cap/d): 0.038-0.1. Wet Sludge Loading (Ib/cap/d): 0.12-0.19.
pH 6.7-7.6.

Overall Reliability- Successful operation subject to a variety of physical, chemical and biological phenomena, e.g.,
pH, alkalinity, temperature, concentrations of toxic substances of digester contents. Sludge digester biomass is
relatively intolerant to changing environmental conditions. Under one set of conditions particular concentrations of a
substance can cause upsets, while under another set of conditions higher concentrations of the same substance are
harmless. Requires careful monitoring of pH, gas production, and volatile acids.

Miscellaneous Information - Digester gas can be used for on-site generation of electricity and/or for any in-plant
purpose requiring fuel. Can also be used off-site in a natural gas supply system. Off-site use usually requires
treatment to remove impurities such as hydrogen sulfide and moisture. Removal of CO02 further increases the heat
value of the gas. Utilization is more successful when a gas holder is provided.

From EPA Publication 625/10-89/006, Environmental Regulations and Technology — Control of Pathogens in Municipal Wastewater Sludge,
September 1989
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Appendix D
Guidance on Three Vector Attraction Reduction Tests

e glass tubing from each flask through a
ion to a manifold. To allow generated
and prevent entry of air, connect the

This appendix provides guidance for the vector aftrac-
tion reduction Options 2,3, and 4 o demonstrate reduced
vector attraction (see Chapter 8 for a description of these
requirementss.

1. Additional Digestion Test for
Anaerobically Digested Sewage

Background

The additional digestion test for anaerd
sewage sludge is based on research by Jeri
Farrell and Bhide (1993) explain in more
of the time and volatile solids reduction
the test.

ith enough water in the bubbler so that an in-
creal® in atmospheric prgssure will not cause backflow
or water into t anifold. Maintain the flasks
taining the slu
by inserting the
the flasks must bel

th (the sludge level in
ater level in the bath) or
atus in a constant tempera-
perature of the additional
average temperature of
be in the range of 30°C
}. Temperature should be con-
0.27°F).

Jeris et al. (1985} measured chan
eters including volatile solids
additional digestion of anaerobica
several {reatment works fg
removed from the diges

substantial amount of sz using care not o displace sludge up

aheck of the flask. Observe the water seal for
ew days of operation. There should be evi-

digesters of 18 liters

capacity. equipment 2 edures of Jeris et al,

although nORRemMplex, appear o be more elabo : at gas 18 being produced and passing through
needed for a | test. ERdstaff (Farrell and B

have experimen lified tests and

After 20 days, withdraw five flasks at random. Deter-
mine total and volatile sclids content using the entire
sample for the determination. Swirl the flask vigorously
before pouring out its contents to minimize the hold up
of thickened siudge on the walls and to assure that
any material left adhering to the flask walls will have
the same average compositicn as the material with-
- drawn. Use a consistent procedure. If holdup on walls
appears excessive, a minimal amount of distilled wa-
ter may be used to wash solids off the walls. Total re-
maval is not necessary, but any solids left on the walls
should be approximately of the same composition as.
» Flush fifteen 100-mL volumetric flasks with nitrogen, the material removed.
and add approximately 50 mL of the sludge to be tested
into each flask. Frequently mix the test siudge during

Recommended Procedure
The essentials of the test are ag

+ Remove, from the plant-sca
tive sample of the sewage sIUt
determine additional volatile soiiS
the sample protected from oxygen
the temperature of the digester. Con
within 6 hours after taking the sample.

pe evaluated to
destruction. Keep
d maintain it at
ence the test

After 40 days, remove the remaining five flasks. De-

this operation to assure that its composition remains termine total and volatile solids content using the en-
uniform. Select five flasks at random, and determine tire sample from each flask for the determination. Use
total solids content and volalile solids content, using the same precautions as in the preceding step to re-
the entire 50 mL for the determination. Seal each of move virtually all of the sludge, leaving only material
the remaining flasks with a stopper with a single glass with the same approximate composition as the mate-
tube through it to allow generated gases to escape. rial removed.
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Total and volatile solids contents are determined using
the procedures of Method 2540 G of Standard Metheds
(APHA, 1992).

Mean values and standard deviations of the total solids
content, the volatile solids content, and the percent vola-
tile solids are calculated. Volatile solids reductions that
result from the additional digestion periods of 20 and 40
days are calculated from the mean values by the Van
Kleeck eguation and by a material balance (refer to Ap-
pendix C for a general description of these calculations).
The results obtained at 20 days give an early indication
that the test is proceeding satisfactority and will help sub-
stantiate the 40-day result.

Alternative approaches are possible. The treaiment
works may already have versatile bench-scale digesters
available. This equipment could be used for the test, pro-
vided accuracy and reproducthility can be demonstrated.
The approach described above was developed because
Farrell and Bhide (1993) in their preliminary work

samples from large digesters even when
to stir the digesters thoroughly before sg

is inflated by the nature of the equ
the volatile solids reduction.

Variability in flow rates and 1
sult in variability in perforg
ers. It is advisable to
tinely so that sufficient
age performance. The &
(@ mini of three is

an of successive test
should show an add

Appendix C, Det
by Digestion, describes calculation g
gesters that are continuously fed quFe e
day. Although the additional a
batch digestion, the material b8 ;
' ¥ (input streams)

The test requires that the fixed volati®@olids reduction
(FVSR) be calcutated hoth by the Van Kleeck equation
and the material balance method. The Van Kleeck equa-
~ tion calculations can be made in the manner described in

Appendix C.

The calculation of the volatile solids reduction {and the
fixed fractional solids reduction [FFSR]) by the mass bal-
ance method shown below has been refined by subtract-
ing out the mass of gas lost from the mass of sludge at the
-end of the digestion step. For continuous digestion, this
toss of mass usually is ignored, because the amount is

s {output streams).

small in relation fo the total digesting mass, and mass be-
fore and after digestion are assumed to be the same. Con-
sidering the inherent difficulty in matching mass and com-
position entering fo mass and compaosition leaving for a
continuous process, this is a reasonable procedure. For
batch digestion, the excellent correspondence between
starting material and final digested sludge provides much
greater accuracy in the mass balance calcufation, so in-
clusion of this lost mass is worthwhile.

In the equations presented below, concentrations of fixed
and volatile solids are mass fractions--mass of solids per
unit mass of sludge (mass of sludge includes both the sol-
ids and the water in the sludge)-- and are indicated by, the
rcase y and x. This is different from the us-
C where concentrations are given in mass

d are indicated by the symbals upper-

ulation, it is assumed that as
olids and fixed solids are con-
volatile compounds that
. Any production or con-
emical reactions in diges-

centrations of feed and di-
s to be drawn on vola-
. As noted, it is assumed
ater mass -- all water in the feed
& sludge. Fractional reductions in
sclids can be calculated from these
period of digestion. Details of the
pf these relationships are given by Farrell and
. The final form of the equations for fractional
5 reduction (mass balance [m.b.] method) and
ed solids reduction {m.b. method) are given

Y 1-Xp}-yp(1-%¢)

Yl 1-%5-¥p) {(1a)
Xe(1-yp)-xp5(1-y4)
FFSR(m.b.)= 10
(mb) X 1-Xp~Yp) (o)
where;

y = mass fraction of volatile sofids in the liquid sludge
X = mass fraction of fixed sclids in the liquid sludge

f = indicates feed sludge at start of the test

b = indicates “bottoms” sludge at end of the test

If the fixed solids loss is zero, these two equations are
reduced to Equation 2 below:

FVSR(m.b.) = (- Yolys (1-yy) {2)

If the fixed solids loss is not zero but is substantially
smaller than the volatile solids reduction, Equation 2 gives
surprisingly accurate results. For five sludges batch-di-
gested by Farrell and Bhide (1993), the fixed solids reduc-
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tions were about one-third of the volatile solids reductions.
When the FVSR{m.b.} calculated by Equation 1a averaged
15%, the FVSR{m.b.) calculated by Equation 2 averaged
14.93%, which is a trivial difference.

The disappearance of fixed solids unforiunately has a
relatively large effect on the calculation of FVSR by the
Van Kleeck equation. The result is fower than it should be.
For five sludges that were batch-digested by Farreli and
Bhide {1993), the FVSR calculated by the Van Kleeck
method averaged 15%, whereas the FVSR (m.b.) calcu-
lated by Equation 1a or 2 averaged about 20%. When the
desired endpoint is an FVYSR below 17%, this is a sub-
stantial discrepancy.

The additional digestion test was developed for use with
the Van Kleeck equation, and the 17% requirement is based
on results calculated with this equation. In the future, use
of the more accurate mass balance equation may be re-
quired, with the requirement adjusted upward by an ap-
propriate amount. This cannot be done until more ith
different sludge become available.

2. Specific Oxygen Uptake Rat
Background

The specific oxygen uptake rate of a s¢
an accepted method for indicating the bi
an activated sewage sludge mixed li
digesting sludge. The procedure requi
regulation for this test is prese
(APHA, 1992} as Method 27108

the SOUR fest as the one wit
the least disadvaniages.

Ahlberg and Boyke {1972) also recs
as an index of stabiiity. They found that, TS@gerobic digest-
ers operated at temperatures above 10°C (50°F), SOUR
fell to about 2.0 mg O»/hr/gVSS after a total sludge age of
60 days and to 1.0 mg O,/hr/g VSS after about 120 days
sludge age. These authors state that a SOUR of less than
1.0 mg O2/hrig VSS at temperatures above 10°C (50°F)
indicates a stable sludge.

The resulis obtained by these authors indicate that long
digestion times--more than double the residence time for
most aerobic digesters in use today--are needed to elimi-
nate odor generation from aercbically digested sludges.

Since the industry is not being deluged with complaints
about odor from aerobic digesters, it appears that a higher
SOUR standard can be chosen than they suggest without
causing problems from odor {and vector atiraction).

The resuits of long-term batch aerobic digestion tests
by Jeris et al. (1985) provide information that is helpfut in
sefting a SOUR requirement that is reasonably attainable
and still protective. Farrell and Bhide {1993) reviewed the
data these authors obtained with four sewage sludges from
aerobic treatment processes and conciuded that a stan-
dard of 1.5 mg Oux/hr/g TS at 2°C  {68°F) would discrimi-
nate between adequately stabilized and pecorly stabilized
sludges. “adequately digested” sludges were not to-
tally tro , i.e., it was possible under adverse con-
dorous conditions. In all cases where
ed to be adequate, minor adjustment
onditions created an acceptable sludge.

R requirement is based on {otal sclids rather
ids, This usage is preferred for
e Part 503 regulation where

tional since the entire
tile soiids degradas3

, aerobi digestion is carried out without any
perature control. The temperature of the di-
2 will be close to ambient temperature, which

ange, SOUR increases with mcreasmg tempera-
ture Consequently, if a requirement for SOUR is selected,
e must be some way to convert SOUR test results to a -
standard temperature. Conceivably, the problem could be
avoided if the sludge were simply heated or cooled to the
standard temperature before running the SOUR test. Un-
fortunately, this is not possible, because temperature
changes in digested sludge cause short-term instabilities
in oxygen uptake rate (Benedict and Carison [1973], Farrell
and Bhide [1993]}.

Eikum and Paulsrud (1977} recommend that the follow-
ing equation be used to adjust the SCUR determined at
one temperature to the SOUR for another temperature:

(SOUR)T1 /(SOUR) T = 6{TTT2 (3)

where:
(SOURJ)ry = specific oxygen uptake rate at T4
(SOUR)y, = specific oxygen uptake rate atTs
O = the Streeter-Phelps temperature sensitivity
coefficient
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These authors calculated the temperature sensitivity
coefficient using their data on the effect of temperature on
the rate of reduction in volatile suspended solids with time
during aerobic digestion. This is an approximate approach,
because there is no certainty that there is a one-to-one
relationship between oxygen uptake rate and rale of vola-
tile solids disappearance. Another problem is that the
coeffficient depends on the makeup of each individual
sludge. For example, Koers and Mavinic (1977} found the
value of 8 to be less than 1.072 at temperatures above
15°C (59°F) for aerobic digestion of waste activated slud-
ges, whereas Eikum and Paulsrud {1977) determined & to
equal 1.112 for primary sludges. Grady and Lim (1980)
reviewed the data of several investigators and recom-
mended that 8 = 1.05 be used for digestion of waste-acti-
vated sludges when more specific information is not avail-
able. Based on a review of the available information and
their own work, Farrell and Bhide {1993} recommend that
Eikum and Pauisruds’ temperature correction procedure
be utilized, using a temperature sensitivity coefficient i
the range of 1.05 to 1.07.

Recommended Procedure for T¢
Correction

was selecied to indicate that an aercbical
has been adequately reduced in vector

The SOUR of the sludge is to be
perature at which the aerobic gigesti
treatment works and correcte
lowing equation:

SOURgg = SOUR x §

of the sludge is b
The restriction to the indicated tempe

Bhide’s (1993) results indicatgll
for 6 will give a conservative

: YUR when trans-
fated from the actual temperature

(68°F).

The experimental equipment and edures for the
SOUR fest are those described in Part¥710 B, Oxygen
Consumption Rate, of Standard Methods {APHA, 1992).
The method allows the use of a probe with an oxygen-
sensitive electrode or a respirometer. The method advises
that manufacturer’s directions be followed if a respirom-
eter is used. No further reference o respirometric meth-
ods will be made here. A timing device is needed as well
as a 300-mL biological oxygen demand (BOD) bottle. A
magnetic mixer with stirring bar is also required.

The procedure of Standard Method 2710 B should be
followed with one exception. The total solids concentra-

tion instead of the volatile suspended solids concentration
is used in the calculation of the SOUR. Total solids con-
centration is determined by Standard Method 2540 G.
Method 2710 B cautions that if the suspended solids con-
tent of the sludge is greater than 0.5%, additional stirring
besides that provided by the stirring bar be considered.
Experiments by Farrell and Bhide (1993) were carried out
with sludges up to 2% in solids content without difficulty if
the SOUR was lower than about 3.0 mg Oxgh. It is pos-
sible to verify that rixing is adequate by running repeat
measurements at several stirrer bar speeds. If stirring is
adequate, oxygen uptake will be independent of stirrer
speed.

ineral solids in the wastewater in which the
are suspended do not exerl an oxygen
bly should not be part of the total solids
rmination. Ordinarily, they are such a

d mineral solids in the treated
ined by the method of Part
HA, 1992). This quantity
lids of the sludge to deter-
sed in the SOUR calculation.

wastewater effluent
P40 B of Standar

and the time between
ent of the SCUR are im-
| be a composite of grab samples
ew minutes duration. The sample
0 the laboratory expeditiously and
e SOUR test cannot be run imme-
e sludge should be kept at the temperature of
from which it was drawn and aerated thor-
e it is poured into the BOD bottle for the test.
erature differs from 20°C (68°F) by more than

propriate and the result should not be used to prove that
the sewage sludge meets the SOUR requirement.

Variability in flow rates and nature of the sludge will re-
sult in variability in performance of the plant-scale digest-
ers. It is advisable to run the SOUR test routinely so that
sufficient data are available to indicate average perfor-
mance. The arithmetic mean of successive tests-a mini-
mum of seven over 2 or 3 weeks is suggested-should give
a SOUR of £ 1.5 mg Gohrig total solids.

3. Additional Digestion Test for
Aerobically Digested Sewage Sludge

Background

Part 503 lists several options that can be used to dem-
onstrate reduction of vector attraction in sewage sludge.
These options include reduction of volatile solids by 38%
and demonstration of the SOUR value discussed above
(see also Chapter 8). These options are feasible for many,
but not all, digested sludges. For example, sludges from
extended aeration treatment works that are aerobically di-

130



adopted (see above}

gested usually cannot meet this requirement because they
already are partially reduced in volatile solids content by
their exposure to long aeration times in the wastewater
treatment process.

The specific oxygen uptake test can be utilized to evalu-

- ate aergbic sludges that do not meet the 38% volatile sol-

ids reduction requirement. Unfortunately, this test has a
number of limitations. It cannot be applied if the sludges
have been digested at temperatures lower than 10°C (50°F)
or higher than 30°C (86°F). It has not been evaluated un-
der all possible conditions of use, such as for sludges of
more than 2% solids.

A straightforward approach for aercbically treated slud-
ges that cannot meet either of the above criteria is to de-
termine io what extent they can be digested further. If they
show very little capacity for further digestion, they will have
a low potential for additional biodegradation and odor gen-
eration that attracts vectors. Such a test necessarily takes
many days to complete, because time must be prg ed
to get measurabie biodegradation. Under mo -
stances, this is not a serious drawback. If a di

can be produced showing compliance. The
being produced cannot be evaluated quickl

ges in Part 503 is based on resea
and has been discussed by E
and Bhide {1993) explain
time and volatile solids re

) Farrell
origin of the
ements of the test.

Jeris et al,
volatile soli
smoothly an

traction reduction fo
or this purpose,
(1993) have shown that the additiog

the degree of vector attraction redu8
recommend that a sewage sludge b

batch digestion at 2°0C  (68°F). For three oul of four slud-
ges investigated by Jeris et al. {1985), the relationship
between SOUR and additional volatile solids reduction
showed that the SOUR was approximately equal to 1.5
mg Oxhrig (the Part 503 requirement for SOUR) when
additicnal volatile solids reduction was 15%. The two re-
quirements thus agree well with one another,

Recommended Procedure

There is considerable flexibilify in selecting the size of
the digesters used for the additional aerobic digestion test.

Farrell and Bhide (1993) used a 20-liter fish tank. A tank of
rectangular cross-section is suggesied because sidewalls
are easlly accessible and are easily scraped clean of ad-
hering solids. The tank should have a loose-fitting cover
that allows air to escape. It is preferable to vent exhaust
gas to a hood to avoid exposure to aerosols. Oil and par-
ticle-free air is supplied to the bottom of the digester through
porous stones at a rate sufficient to thoroughly mix the
sewage siudge. This will supply adegquate oxygen to the
sludge, but the oxygen level in the digesting sludge should
be checked with a dissolved oxygen meter to be sure that
the supply of oxygen is adequate. Oxygen level should be
at least 2 mg/L. Mechanical mixers alsc were used to keep
down foam_and improve mixing.

onlent of the sewage sludge is greater
than 2% ust be diluted to 2% solids with sec-
e start of the test. The requirement

ich demonstrate that rate of volatile solids re-
reases as the feed solitis concentration in-
udge with a 2% solids con-
15% valatile solids reduction
how a lower volatile
e test if it were at 4%.
ary change in rate of vola-
e long duration of the test
recovery and demon-
in volatile solids con-

This dilution may cause 3
tile solids red ?

digester wa@at some other temperature. It is expected
that the bact ral population will suffer a temporary shock

shocked and do not recover completely, the test simulates
hat would happen to the sludge in the environment. If it
ses the test, it is highly unlikely that the sludge will at-
tract vectors when used or disposed to the environment.
For exampie, if a sludge digested at 35°C (95°F) has not
been adequately reduced in volatile solids and is shocked
into biological inactivity for 30 days when ils temperature
is lowered fo 20°C (68°F), it will be shocked in the same
way if it is applied to the soil at ambient temperature., Con-
sequently, it is unlikely to attract vectors.

The digester is charged with about 12 liters of the sew-
age sludge fo be additionally digested, and aeration is com-
menced, The constant flow of air to the aerobic digestion
test unit will cause a substantial loss of water from the
digester. Water loss should be made up every day with
distilled water.

Solids that adhere to the walls above and below the waler line
should be scraped off and dispersed back into the sludge
daily. The temperature of the digesting sludge should be
approximately 20°C (68°F). If the temperature of the labora-
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tory is maintained at about 22°C (72°F), evaporation of
water from the digester will cool the sludge to about 20°C
(68°F).

Sewage sludge is sampled every week for five succes-
sive weeks. Before sampling, makeup water is added (this
will generally require that air is temporarily shut off to allow
the water level to be established), and siudge is scraped
off the walls and redistributed into the digester. The sludge
in the digester is thoroughly mixed with a paddle before
sampling, making sure to mix the bottom sludge with the
fop. The sample is comprised of several grab samples
collected with a ladle while the digester is being mixed.
The entire sampling procedure is duplicated to collect a
second sample,

Toial and volatile solids contents of both samples are
determined preferably by Standard Method 2540 G (APHA,
1992). Percent volatile solids is calculated from total and
volatile solids content, Standard Methods {APHA, 1992)
states that duplicates should agree within 5% of their av

simple, because final mass of slud
equal to initial mass of sludge by a
adding water. Thaese equation
reduction (FVSR} and fractio
(FFSR) are:

FVSR(mb.) = (¥1- ¥p)
FFSR(M{@L = ( Xf - Xp}

where;
yand X = m lon of volatile ang
speci¥ely (see previous secl
on “Calculation detaj
“mass fraction”)
f and b = subscripts indicé

This calculation assumes that
densities are the sama. Very little &
this assumption.

gl and final sludge
is introduced by

The calculation of the fractional fixed solids reduction is
not a requirement of the test, but it will provide useful infor-
mation.

The test was developed from information based on the
reduction in volatile solids content calculated by the Van

Kleeck equation. As noted in the section on the additional
anaerobic digestion test, for batch processes the material
balance procedure for calculating volatile solids reduction
is superior to the Van Kleeck approach. It is expected that
the volatile solids reduction by the mass balance method
will show a higher volatile solids reduction than the calcu-
lation made by using the Van Kieeck equation.
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Calculation Worksheet for
Determining Annual Whole Sludge Application Rate (AWSAR)

Applicability:

For sewage sludge sold or given away in a bag or other container where the pollutant concentrations
exceed those in Table 3 of §503.13 but do not exceed those in Table 1 of §503.13.

Procedure:

Step 1: Measure the concentration of the pollutants listed in column 1 for the sewage sludge. Record
the concentration in column 3 according to milligrams of pollutant per kilogram of solids in the
sludge.

Step 2: Perform the calculation as shown for each pollutant and d the annual whole sludge
application rate in column 4.

Column 1 Column 2 Column Column 4

Annual pollutant
loading rate,
Pollutant kg/ha/365 days

Arsenic 2.0

Cadmium 1.9

Chromium 150

Copper 75

Lead

Mercury

Selenium

Zinc

ole sludge application rates in column 4 and choose the lowest
¥mber in the space provided below.

Step 3: Compare each of th@
recorded rate. Record

The allowable AWSAR* is metric tons per hectare per 365 days.

*Please note that any time the sludge quality changes, the annual whole sludge application rate must be
reevaluated. To reduce the frequency that the label must be changed, the preparer may opt to base the AWSAR on
the highest concentration recorded for each pollutant from historical data. However the preparer must continue to
compare sludge concentrations data to the pollutant concentrations sed to develop the AWSAR.

Worksheet re-created from EPA publication 831B-93-002a, August 1993, Appendix A available at
http://water.epa.gov/scitech/wastetech/biosolids/upload/quide.pdf



http://water.epa.gov/scitech/wastetech/biosolids/upload/guide.pdf

AUTHENTICATED
U.S. GOVERNMENT
INFORMATION

GPO

§503.48

(k) The dispersion factor for the site
where the sewage sludge incinerator is
located.

(1) The control efficiency for lead, ar-
senic, cadmium, chromium, and nickel
for each sewage sludge incinerator.

(m) The risk specific concentration
for chromium calculated using equa-
tion (6), if applicable.

(n) A calibration and maintenance
log for the instruments used to meas-
ure the total hydrocarbons concentra-
tion and oxygen concentration
exit gas from the sewage sludg

Budget under control number
[68 FR 9387, Feb. 19, 1993, as a
FR 42573, Aug. 4, 1999]
§503.48 Reporting.
Class I sludge

e or greater shall
ion in §503.47(b)
o the permitting
ary 19 of each

a bag or other
he land and the
plication rate

sludge sold or given
container for applicati®
annual whole sludge
(AWSAR) for the sewage oe not cause
the annual pollutant loading for the pol-
lutant in Table 4 of §503.13 to' be exceeded.
This appendix contains the procedure used to
determine the AWSAR for a sewage sludge
that does not cause the annual pollutant
loading rates in Table 4 of §503.13 to be ex-
ceeded.

The relationship between the annual pol-
lutant loading rate (APLR) for a pollutant
and the annual whole sludge application rate
(AWSAR) for la sewage sludge is shown in
equation (1).

APLR = Cx AWSAR x0.001 (1)

40 CFR Ch. | (7-1-12 Edition)

Where:

APLR=Annual pollutant loading rate in
kilograms per hectare per 365 day period.
C=Pollutant concentration in milligrams,
per kilogram tal solids (dry weight

1. Analyze a sample of t;he sewa
determine the concentzs
pollutants listed i
sewage sludge.

2. Using the pq
Step 1 and the A
calculate an
using equation (

oxygen to maintain aerobic
condltlons or a specific mean cell residence
e at a specific temperature. Values for
g cell residence time and tempera-
&1l be between 40 days at 20 degrees
Celsius and 60 days at 15 degrees Celsius.

2. Air drying—Sewage sludge is dried on
sand beds or on paved or unpaved basins. The
sewage sludge dries for a minimum of three
months. During two of the three months, the
ambient average daily temperature is above
zero degrees Celsius.

3. Anaerobic digestion—Sewage sludge is
treated in the absence of air for a specific
mean cell residence time at a specific tem-
perature. Values for the mean cell residence
time and temperature shall be between 15
days at 35 to 55 degrees Celsius and 60 days
at 20 degrees Celsius.

4. Composting—Using either the within-
vessel, static aerated pile, or windrow
composting methods, the temperature of the
sewage sludge is raised to 40 degrees Celsius
or higher and remains at 40 degrees Celsius
or higher for five days. For four hours during
the five days, the temperature in the com-
post pile exceeds 55 degrees Celsius.

5. Lime stabilization—Sufficient lime is
added to the sewage sludge to raise the pH of
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Soil types and soil texture

There are two major types of soils: mineral (inorganic) and " he ot o ""rj' p—

organic. Mineral soils are a mixture of weathered minerals and '.
decayed plants and animals. There are four main components to
consider when studying a mineral soil: mineral matter, organic
matter, water, and air (figure 1). A loam soil in an ideal condition
for plant growth consists of 45 percent soil mineral particles, 5

percent organic matter, 25 percent air, and and 25 percent Fig. 1: Representation of the

water by volume. The amount of air and water in the soil can be ical relationship between soil

extremely variable depending on the frequency and amount of , water films, and air
precipitation. The combination of these four components helps

determine a soil's potential as a building site.

The size range of individual mineral particles
expressed by soil texture. This size range g
the amount of the other three compo

time in a specific volume of soil.

Organic soils consist mostly of decayed
and occur in swamps, bogs, and
light when dry. Well-decaye

dry but partially decayed peat c asily identified plant

stems and leaves.

Soil textural c

. 2: Organic soil (peat).

are grouped according to size, called separates.
es. The U.S. Department of Agriculture
(USDA) system is used in the class s for soil surveys. The textural classes discussed here are

from this system.

Sands are coarse soil particles: d particles can be seen without magnification. Sand particles

feel rough when rubbed between thumb and fingers.

Clay is the smallest of soil particles. It s a strong microscope to show individual clay particles. When
separate and dry, clay particles feel smooth and powdery. Dried chunks of clay are very hard and

difficult to break. Wet clay is slick and sticky; it holds the molded form easily.

Silt particles are larger than clay but smaller than sand. A microscope is required to see individual silt
particles. Dry silt particles feel smooth and floury. Wet silt feels smooth but not slick and sticky; it, too,
holds the molded form.



Twelve soil textural classes are generally identified using the USDA system. However, an adequate

evaluation of the soil texture can be made by being able-to distinguish in the field between six general

textural classes.

Table 1. Soil textural classes

General texture classes USDA texture classes

1. Sand 1. Sand, loamy sand
2. Sandy loam 2. Sandy loam

3. Loam 3. Loam

4, Silt loam 4, Silt loam, silt

5. Clay loam 5. Clay loam, sandy
6. Clay

ded use:
od at an 8-

procedures.

First, moisten a marble-sized &

until it is the consistency of putt en, squeeze the ball of soil

between thumb and forefinger, presS@g the thumb forward over
the forefinger to push the soil into a ribbon (figure 4). Whether or

not a ribbon forms the type of ribbon indicates the textural class.

Clay-Fine-textured soil that usually forms very hard lumps or clods
when dry and is quite plastic when wet. It can be very sticky when
wet. When the moist soil is squeezed, it will form a long flexible

ribbon. A clay soil leaves a "slick" surface when rubbed with a long

Fig. 4: Fine-textured soil forms a
long, shiny pliable ribbon. The
moist ribbon feels smooth and
sticky. Dry clods are very hard.

S

477

Fig. 5 Medium-textured soil does
not form ribbons. Medium
textured soil feels fairly smooth
and floury. Dry clods are readily




stroke and firm pressure. Clay tends to hold the thumb and forefingers together, due to its stickiness

(figure 4).

Clay Loam-Fine-textured soil which usually breaks into clods or
lumps that are hard when dry. When moist soil is squeezed, it will
form a thin ribbon which will break readily, barely sustaining its
own weight. The moist soil is plastic and will form a cast which

will bear more handling. When hand kneaded it does not crumble

readily, but tends to become a heavy, compact mass.

Silt Loam-When dry, may appear quite freely cloddy, but lumps
are readily broken; when pulverized, it feels soft and floury.
When wet, the soil readily runs together. Either dry or moist, it

Information excerpted from Uni ota Extension

website at

http://www.extension.umn. ent/housing-

technology/moisture-managem

Fig.7: Coarse-textured soil feels
very gritty. It is not slick or
smooth, formed casts of such soils
fall apart when touched.

aluating-soil-texture-for-a-house-site/
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UMNITED STATES LEPAR IMEN UF AGHICUL I UHE o : . " }
sou: CONSERVATION SERVIGE CHISAGO COUNTY, MINNESOTA . MINNESOTA AGRICULTURAL EXPERIMENT STATION

| | | | CONVENTIONAL AND SPECIAL
SOILLEGEND SYMBOLS LEGEND |

I .
Map symbolz consist of numbers or 2 combination of numbers and 2 ketier. The inifial numbers : CU LTURAL FEATURES : WATER FEATURES SPECIAL SYMBOLS FOR -
represem the kind of soil. A capltal leter following these numbers indicales the dasy of stope. . ; s SO l L S R E
Symbolg without 2 slope letter arg for neatly level soils or miscellaneous areas. ’ BOU N{jﬂR!Eﬁ:‘ CRAINAGE U V Y
National, sfzte or province —— Perennial, double fine T SO DELINEATIONS AND SYMBOLS 2892 '-“_; 204B
R . ——— . - —
SYMBOL . NAME R .
Couthty or fparish Perennial, single tine =™~ ESCARFMENTS
» - . Sy
* : Reservation (national forest or park, Intermittent ) - . O‘ngim:régjgrg%e) [ —
408 Nebish loam, 2 to 6 percont stopes . stdte torest or park \U-’
400 Meiish joam, 6 to 12 parcent slupes : iy . ' \ T
200 Nebish loam. 12 to 25 percent slopes an._r! large airport) Drainage end - SHORT STEEP SLOPE
40F Mebish loam, 25 to 40 percen slopes i : :
75 Buuifion foam : Field shes} matehiing & oy Canats or ditches MISCELLANEQUS
1198 Pomroy loamy fine sand, 1 to 6 perceny slopes . _
T8¢ Pomroy loamy fine sand, & to 12 percen! clopes i 1 H irricati N —_ _ 5
1558 _ Ghelek sandy loath, 1 to € percent slapes AD HOE: BOUNDARY {) Drainage and/or irrigation P Gravelly spot &
165C Chelek kram, € 1o 12 percenl slopes : A . .
1588 Zimmerman |camy fine sand, 110§ percent slopes LAKES, PONDS AND RESERVOIRS Ro(cit(lé)]g%ég%andstcne and shate) ¥
158G Zirmerman loamy fine sand, £ lo 12 perceni slopes
1538 Aok loamy very fine sand, 1 to & percent slopss e .
1580 Aroka namy fine sand, € to 12 percenl slopes Q-D Sandy spot .
161 isant] loamy fine sand . -
162 Lino loamy fine sand — [ 25S0OCOFEET Stony spot : 4
1698 Brabiam loamy fine sand, 2 t0 B percent stopos : s
1690 Brabam loamy fing sand, €10 12 percant slopes ale getter drained rise in wet %
182 Halder sandy loam - rea
2048 Cushing kam, 2 to 5 percent slopes L L _{_ T
20405 Cushing kbam, 6 to 12 percent slopes o
204D Cushing loam, 12 to 20 percent slopes
264F Cushing kpam, 20 w 35 percen slopes ¥
207B Mymore loamy sand. 1 to 6 percent slopes
2070 MNymaore loamy sand, € o 12 percent slopes
2070 Nymore loamy sand, 12 to 18 percant slopes
2078 Nymore oamy sand, 18 to 25 percent slopes
265 Sodenvitle laamy fine sand
274 Newson mucky loamy sand
292 Alstad loam
325 Prebish sandy lnam -
3288 Sartet fine sand, T to § percent slopes :
J28G Sarto! fine sand, & 10 12 percent slopes DAMS ! t
328D Sarlel fine sand, 12 to 25 percent slopes { i
337 Watman koam ' I
246 Tairnoon Ioam i
4548 Mahtomedi loamy send, 110 6 percent siopes Meditum ar; small
a540 Mahtomedi loamy sznd, § fo 12 percent siopes : H
4540 Mattomedi loamy sand, 12 tv 20 parcent slopes ; H
A5AF Mattomedi loamy sand, 20 to 35 parcent slopes EI
544 Sedlyeville muck IS
543 Markey muck i
544 Cathro muck
545 Rondeay muck
585 Eckvoll fnavy sandg
G76R Kost foamy fing sand, 1 1o & parcant skl
&77 Siren sitt lcam
£78 Beltrami kboam, thick solum
£82E Milaca sandy lvam, 2 1o & percent slopes, very &
8820 Milaca sandy ioam, € 10 12 percent slopes, very sto
BB2D Milaca sandy loam, 12 to 18 percent slopes, very stond
B92E Milaca sandy loam, 12 to 25 percent siopes, vuery stony
7178 Movak silt joarm, O te § percent slopes
722 Blomlord loamy sand, lacustting substratum
T8 Kraika loamy fine sand, thick solum
To2 Fordum sandy toam, freguentiy flooded
2288 Mehiomedi-Cushing complex, 2 1o § percent slopes
9280 Mahtomedi-Cushing cormypiex, 6 10 12 percent slopes
g280 hMahlomed-Cushing cormples, 12 10 20 percent slopes
1030 Uderthents-Pits, gravet, complex
1068 Caryville sandy loam, ocoazicnully Hooded .
10890 Fairponi-Reck cuterep complex, 2 to 12 percent slopes
10700 Piainbo-Rock outcrop complex, 12 1o 40 percent slopes
19¥7 kora lnam, very stony
1980 Ronnzby lnam, gxivemely stony




How to Sample: Farm/Commercial Horticultural Field

Soil tests can be no better than the sample. Therefore, proper collection of the soil sample is extremely
important.

Divide the field into uniform areas

Each area should have the same soil color and texture, cropping history, and fertilizer, lime and manure
treatments. One sample should not represent more than 20 acres on level, uniform landscapes, or 5
acres on hilly or rolling land.

Sample each area

Within each area collect 15-30 subsamples (cores, borings, or sp a zig-zag pattern
throughout the designated field area. The more variable the soil, samples should be
combined per area sampled. Scrape off all surface residued e site. Sample to a depth of
6-8 inches (plow layer) for cultivated crops, or 3 inches f; ields. Sample row crop fields
between rows, except for ridgetill plantings. 384, take the sample to a depth of 6-8

or small saline areas. Sample at least 308
their dust changes soil pH.

Mix the subsamples

Mix the subsamples thoroughly in
pint). If the samples must be
Laboratory. Do not exce
nitrate test is request

or both of the two previous g
per square foot.

Proposed Crops and Yield Goal ou can select recommendations for up to three crops by entering
the corresponding crop code numb&@hor three yield goals for one crop. At least one option must be
completed to receive a fertilizer reco endation, but there is no requirement to complete all options.
If alfalfa is planned for the second crop year, list the crop code 01 under Option 2 or Option 3 with the
desired yield in order to get a lime recommendation to pH 6.5. For CRP acres, list the crop most similar

to that being seeded (e.g. 04 for legume/grass hay, or 22 for native grasses).

Test Requested (3): Indicate the tests requested for each sample. Before selecting nitrate, read the
information given below (under ‘Nitrate Test’) to see if it applies to your area or crop. The cost for each
test is shown on the Sheet.



Regular Series: Includes phosphorus, potassium, pH and lime requirement, percent organic matter
and texture. Sample the plow layer for cultivated land, or to three inches for permanent pastures or
sod fields.

Special Test: Includes sulfur, zinc, copper, iron, manganese, boron, calcium, magnesium, % organic
matter, soluble salts (electrical conductivity). Copper recommendations apply only for peat or muck
soils. Research has shown that for Minnesota soils, tests for iron and manganese are not practical;
they are included to accommodate special requests. These tests are to be determined only on the
plow layer sample.

Nitrate Test: This test requires soil be collected to a depth of 24 inches. There are two options. One
is to submit two samples, 0-6 inch and 6-24 inch depths. The second is to collect the soil from 0-24
inches. The test applies to non-sandy soils in western Minnesota with an exception noted below. This
test is preferred for making nitrogen recommendations for the est of and including Lake of
the Woods, Beltrami, Becker, Otter Tail, Douglas, Pope, Kandiy @i Redwood, Cottonwood,
and Jackson counties. In these counties, the test is used i i recommendations for
corn, small grains, potatoes and sugar beets.

If you’re in western Minnesota and you wapg la es t pecial tests in
addition to the nitrate test, take sample d0-2 rate lines on the
sheet.

For the counties east of those cited abgwe, % is collected in

the spring before or near planting (April s will not be
based on the analysis of only plo ple is
submitted, nitrogen recommendat op, yield goal, and

Samples collected for
and sent to the Lab w,
placing near a heat so
oven usi@g several 2 mi

eading the soil in the sun, or
les can be dried in a microwave
Iternatively, samples can be

Soil Testing Laboratory
Room 135 Crops Research BE
1902 Dudley Ave

St Paul, MN 55108-6089

Phone: 612 625-3101
FAX: 612 624-3420

email: soiltest@umn.edu



http://soiltest.cfans.umn.edu/
mailto:soiltest@soils.umn.edu
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Soil Sample Information Sheet Instructions

Crop History (1): This information is essential for us to provide the most accurate nitrogen
recommendations. Indicate crops grown the past two most recent growing seasons. BE SURE TO USE
THE CROP CODE NUMBER FROM THE LISTING ON THE SHEET. If alfalfa was the crop grown during either
or both of the two previous growing seasons, it is important to indicate the number of plants (crowns)
per square foot.

Proposed Crops and Yield Goals (2): You can select recommendations for up to three crops by entering
the corresponding crop code number, or three yield goals for one crop. At least one option must be
completed to receive a fertilizer recommendation, but there is no requirement to complete all options.
If alfalfa is planned for the second crop year, list the crop code 01 under Option 2 or Option 3 with the
desired yield in order to get a lime recommendation to pH 6.5. For CRP acres, list the crop most similar

ting nitrate, read the
or crop. The cost for each

Test Requested (3): Indicate the tests requested for each sampl
information given below (under ‘Nitrate Test’) to see if it
test is shown on the Sheet.

Regular Series: Includes phosphorus, pot
and texture. Sample the plow layer fog
sod fields.

Special Test: Includes sulfur, zinc, cop
matter, soluble salts (electrical condud@lyity)® eat or muck
soils. Research has shown that f i

and, or t ee inches for p nent pastures or

plow layer sample.
Nitrate Test: This test regui
is to submit two sary i i t the soil from 0-24
inches. The test app ) an exception noted below. This
test is preferred for es west of and including Lake of
ville, Redwood, Cottonwood,

ove, the soil nitrate test is used only if the sample is collected in
oril 1 — June 15). Nitrogen fertilizer recommendations will not be
amples for nitrate-nitrogen. If only a plow layer sample is

ill be based on cropping history, intended crop, yield goal, and

For the counties east of those
the spring before or near planting
based on the analysis of only plow |
submitted, nitrogen recommendations
soil organic matter level.

Samples collected for the nitrate test must be air-dried immediately to slow down microbial activity
and sent to the Lab within 24 hours. Drying can be accomplished by spreading the soil in the sun, or
placing near a heat source. If only nitrate is to be determined, the samples can be dried in a microwave
oven using several 2 minute power cycles, stirring between each cycle. Alternatively, samples can be
frozen and sent to the Lab in a well insulated package.

From U of M Soil Testing Laboratory at http://soiltest.cfans.umn.edu/how-to-submit-samples/farm-
commercial/soil-sample-information-sheet-instructions/






http://soiltest.cfans.umn.edu/files/2012/08/how-to-soil-test-v2.png
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Useful Nutrient Management Data

Crop Nutrient Removal Nutrient Analysis of

CROP NUTRIENT (Ibs. per unit of indicated yield) Beef, Dairy, Swine and Poultry Manure
Cornl N P20s P DAIRY Total N P05  Ky0

Grain, 100 bu........cccveevennnnne. 90 ... 36 e, Solid: - Lbs. / Ton -

Stover, 1 ton (dry) ...... 22 i, 8. COWS.oovviiiiiicc | T oo 9
Corn silage2, 10 tons...... 8336 Heifers ......cccocvvencnennne 13 e 12 e 19
Sorghum silage, 1 ton 40........... 15 ... Liquid:.........ccoooueees - Lbs. /1,000 Gals. -
Soybeansl!, Grain, 50 bu. ............ 188...........44 ... Anacerobic storage.......... 25 15......... 27
Beansl, dry, Grain, 50 bu........... 125........... 42 ...
Wheatl

Grain, 50 bu BEEF

Straw, 1 ton Solid: s Lbs. / Ton —-----n-
Barley!

Grain, 50 bu

Straw, 1 ton
Oats!

Grain, 100 bu.......ccoveeeveeeieeeen 62 25 o 19

Straw, 1 tON ....oeeevvvennnnnens
Sunflower?, Grain, 10 cwt....
Sugarbeets2, Beet, 10 tons ...
Alfalfa hay3, 1 ton...... v
Timothy hay3, 1 ton...........c.co......
Potatoes, Tubers, 500 cwt...........

1 Grain crops cannot be compared on a bushel basis because the weigh
among crops.

2Numbers taken from Potash and Phosphate Institute publicatig

3Composition, espececially nitrogen, varies with maturity o

Gestation
Finishing......... . 48.....53 ....c.c..... 39 e 29

FERTILIZER
N

Anhydrous ammonia ............cccceceeernenee. A ... o ailability and Loss as
Ammonium nitrate . W . hod of Application and Animal

UAN solution Broadcast -
(Urea ammonium nitrate) ... } Incoporated! Injection

——————————————————— % Total N ----------m-mmeeemeeee
0-12  1/2-4

Aqua ammonia................... N 20-08.....e None  day days Sweep  Knife

Ammonium s reeeeereeenrnee e R0 24(S)

P
Triple superphosph3@I'SP) ......, 2..0-44 to 46-0 .......,
Diammonium phospaltT@@@KD AR ..... 18-46-0 ..........
Monoammonium phosp
MAP) e S 11-48-0 LS
Ammonium polyphosphate
liquid (APP) c.ceviciciciiciceenene. 10-3440SG, ... S

Ammonium polyphosphate
dry (APP) e

K

Potassium chloride
(Muriate of potash)..........ccccceeuenee. e

Potassium sulfate...........ccceceverenennennene. \ RURTORRR

Potassium-magnesium sulfate
(Sul-fo-mag)......ccccoevveveivnncncnne. 0-0-22-22(S)-11(Mg)........ K;,S0,4¢2MgSOy4

Potassium nitrate...........ccceceverrenrennennene. 13-0-44 .o KNO;

IThe categories refer to the length of time between manure

application and incorporation.
2L ost refers to estimated volatilization and dentrification

Per Animal Daily Manure Production processes.
And Pounds of Nutrients!
LBS. GALS. N P,05 K0
Lbs.
Beef (1,000 1bS.) c.eovvveiiieinee 60 ..o 7.5 0.34........ 0.25.......... 0.29
Dairy (1,400 1bs.)..c..covereenennnne. 115 L1390 0.57........ 0.24..........0.46
Swine (200 1bS.)...ccveevvereeeriineans 13.1

. ....0.009...... 0.008......... 0.00
Chicken (layer) ..........cccoceeveennnn. 0.2 it e, 0.003...... 0.003........ 0.00
1 Adjust proportionately for different animal weights. Does not account for storage or

application losses.
Numbers taken from Minnesota Extension Service publications.




Nitrogen Credits from Legumes
for Corn, Wheat and Barley
grown the first and second years after legume crop

LEGUME CORN WHEAT & BARLEY
1st Year 2nd Year 1st Year 2nd Year
——————————————————— Lbs. Nitrogen / Acre -------------------

Soybeans........cccceveerieienieneenne. 40 i [ 20 0
Edible beans

field peas,

harvested

sweet clover........cooveeunann. 20, (U 100, 0

Harvested alfalfal
or nonharvested
sweet clover
(plants / ft.2):
© 4 0r MOIC...cccvverannnnn.

e | or less
Red clover.......cooovevvveceecneenn.

Weights of Crops Per

Fertilizer Conversion

Factors

Bushel
CROP LBS./BU.
Corn......cceeuveen. 56
Sorghum ............ 56
Soybeans............ 60
Wheat................. 60
Barley .......cc..e.. 48
Oats....ccceeeeeuneeen. 32
Rye...cooovvninnn. 56
Sudangrass......... 40
Potatoes ............. 60
Sweet Potatoes...55
Sunflower .......... 25

P,Os X 044 = P
P X 2.29 = P,05
K,O X 0.83 = K
K X 1.20 = K,0
1 gal. water = 8.33 lbs.
1 gal. UAN = 10.6 Ibs.

IFor wheat and barley, where the 3rd and 4th cutting of legume was not harvested, add 20 Ibs.
Nitrogen to given figures.
2Values given also apply to alsike clover and birdsfoot trefoil. For other crops, see Minne
Extension Services publications.
Numbers taken from Minnesota Extension service publications.

SOIL TESTS (All Crops)
V. Low Low Med.

P Test Rating (ppm P) --g---" -~~~
Bray.....ccooevenee. 0-5 . e 6-10 e 11- 15, GALO- Z6@. ...
Olsen........cccu.eee. 0-3 e 4= T
KTest.......... 0-40........... 41-80 ............. 81- 120 @\ "SGR OO0 .............
Corn
Amount of P,O5 = [0.7 - 0.035
Amount of K50
Wheat
Amount of P,04
is > 21 ppm (Bray) or

Amount of K,0 = [2.71-0.017 (K Test, ppm)] Lgimis

None of soil is > 161 pp
Alfalfa
Amount of P,O5 = [18.57 - 0.93 (Bray

[18.57 - 1.16 (Olsen P d

None of soil is > 25 ppm or > 20 ppm (Olsen)
Amount of K50 = [55.7- 0.38 (K Test, ppm)] ( goal)

None of soil is > 161 ppm for
Soybeans
Amount of P,O5 = [1.55 - 0.10 (Bray P ppm)] (yield goal); or

[1.55-0.14 (Olsen P ppm)] (yield goal)

None if soil is > 16 ppm (Bray) or > 12 ppm (Olsen)
Amount of K,0 = [2.20-0.0183 (K Test, ppm)] (yield goal)

None if soil is > 121 ppm for K Test

IFor tabulated amounts of fertilizer, see Minnesota Extension Service publications.
Numbers taken from Minnesota Extension Service publications.

LENGTH:

Length/Weight Conversion Factors

linch = 2.54cm

lyard = 0.915 meters

mile = 5,280 feet=1,610.7 meters = 1.61 km
gmier = 100 cm= 1,000 mm = 0.001 km

= 66 feet = 100 links = 20.1 meters

= 4rods

1 pound = 454 gm=0.454 Kg =16 ounces
1 ton (short) = 2,080 pounds

| acre-foot

1 cup

= 1.244 feet3 = 8 gallons (dry)

9.31 gallons (liquid) = 35.24 liters

= 1,000 mL or cm3

gallon (liquid) = 3.78 liters = 128 fluid ounces
= 4 quarts = 8 pints

43,560 feet3 = 1,613 yards3

325,851 gallons

236.6 cm3 = 0.236 liters

8 ounces = 16 tablespoons

More Conversion Factors

SPEED:

OTHER:

1 mile per hour = 1.467 feet per second
= 88 feet per minute =26.8
meters per hour

1 pound per acre = 1.12 Kg/ha

1 pound per gallon =0.119 Kg/L
Parts per million (ppm) = ug/g = mg/L
1 gallon per acre = 9.35 L/ha

LIQUID MANURE DENSITY:
1 gallon = 8.33 1bs

Soil Testing Conversions

Plow layer (6-7 inches) = ppm X 2 = 1b./acre
Top 12 inches = ppm X 4 = lb./acre

Minnesota Department of Agriculture (10/99)

(651) 215-9097




RE: Chapter 7 in Biosolids Manual — Rule stated on p. 103

How do I communicate regulatory requirements to the NRCS regarding soil phosphorus
values over 200 ppm Bray-1 phosphorus?

The rule reads as follows: ...“all resource management system level erosion control practices as
determined necessary by the NRCS are in place and maintained”.

The question is, how do I present this issue to NRCS so they understand what I need? If you
have a site that is over the 200 ppm limit, contact the NRCS about it and present the issue by
stating the following:

Are the current crop rotations, tillage practices or other co 1of@practices sufficient so
that the “T” values are met on the site? If “T” valu at management
practices would have to be put in place to meet the

biosolids application unless the soils
“T” values in the Web Soil survg
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U.S. Fish And Wildlife Service
Viewing Wetlands

with Google™ Earth’

A Keyhole Markup
Language file has been
created to view Wetlands
Data with Google Earth?.
To ensure that you use the
latest version, it is
recommended that you

:f; ’“”t”" : - gle Earth by starting
i PR S T ik ur intggnet browser and
' [ g to the following

link:

R SEEY  EET]

oI el e Al
S CRT N [ TR Y]

M T ban

Lol wal. “di.anm
N L TR,
L S
i g p /Iwww.fws.gov/wetlands/
2 Bl e B/GoogleEarth.html)
FRRRETY -5 1Y) ERSEREVIL 3
i IT3islunedirmea'mn
. FlEl o 1-akod-n

T ke rhsarinnd

Once you navigate to the
previously mentioned web
page, select the link:

WetlandsData.KMZ

e = P P R

If Google Earth fails to

Google Earth maps the surfRf of the Earth by super- faunngrssuggrzgggag'y} itrg‘ta file
imposing images from satelliteSgd aerial photography. launching the Goog%e Earth
Most land areas, except for islands, are shown using application. Select the menu

L. . . option File, Open, and then
satellite imagery with a resolution of about 15 meters per | . ic the breviously

pixel or better. In this application, Google Earth imagery  downloaded file
can be used as a backdrop for viewing the wetlands (WetlandsData.KMZ); then
a’/_’g/fa/ data click the Open button.



NOtes' E Ml&S Temporam Places
B Ml Fws wetlands Data
Click for information!

e Double click any layer title to
. . B Ml Layers
zo.om into its area. 5 FIS Lowe: 45 Siates
e Click on any layer or legend Click here for Metadats
checkbox to view or hide it. - Pl Status Map
o The Lower 48 States Wetland - B wietland Pobgons

L - O wetland 5
Scans layer is hidden by default. : Dg 1550 o o 24K

To view the image layer, first 2 BS Aaska

zoom into an area that has Llick here for Metadata

Wetland Scans information, then - @ statusma

- @ Wietland Polygons

turn on the layer. - 1€ USGS Quad Index 63K
o Important: Do not leave the R

Wetland Scans Iayer on Click hers faor Metadata

. o “ PIEE Status Map
(checked) while viewing areas . IS Wetiand Polog

that do not have scanned data.
A large red X will appear if you
do so.

e Toremove the Wetlands KMZ
file from Google Earth, right-click
on the FWS Wetlands Data
folder located under Places
(Google Earth left panel), then
select Delete.

e Please visit our Map Creation
and Mapper Display web pagg

(http://www.fws.gov/wetla

data/MapperTips.html) for

tips and techpical informatid

E Wl Puerto Rico &
Click here for

Digital data available on this
source represent the latest,
most accurate information
available from the U.S. Fish and
Wildlife Service. These data are
also available on The National
Map (http.//nationalmap.qov/).

U.S. Fish and Wildlife
Service
800/344-WILD
http://lwww.fws.gov

November 2008

' The use of trade, product,
industry or firm names or products
is for informative purposes only
and does not constitute an
endorsement by the U.S.
Government or the Fish and
Wildlife Service. Links to non-
Service Web sites do not imply any
official U.S. Fish and Wildlife
Service endorsement of the
opinions or ideas expressed
therein or guarantee the validity of
the information provided. Base
cartographic information used as
part of the Wetlands Mapper has
been provided through a
collaborative effort with the U.S.
Geological Survey and The
National Map.

? Please note that Google Earth
version 4.2, or higher, is required
to run this script.

® Follow this link for more
information about Web Map
Service:
http://www.fws.gov/wetlands/data/
WebMapServices.html
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	CHAPTER 7041, SEWAGE SLUDGE MANAGEMENT
	MINNESOTA POLLUTION CONTROL AGENCY

	7041.0100  DEFINITIONS.
	Subpart 1.  Scope.  For the purpose of this chapter, the following terms have the meanings given them.
	Subp. 2. Agency.  "Agency" means the Minnesota Pollution Control Agency.
	Subp. 3. Agricultural land.  "Agricultural land" means land on which a food crop, feed crop, cover crop, or fiber crop is grown as well as land managed for the production of hay, pastureland for grazing of livestock, or rangeland.
	Subp. 4.  Agronomic rate.  "Agronomic rate" means the sewage sludge application rate (dry weight basis) designed to:
	A. provide the amount of nitrogen which can be utilized by the food crop, feed crop, fiber crop, cover crop, or vegetation grown on the land; and
	B. minimize the amount of nitrogen in the sewage sludge that passes below the root zone of the crop or vegetation grown on the land to the groundwater.

	Subp. 5. Annual pollutant loading rate. "Annual pollutant loading rate" means the maximum amount of a pollutant that can be applied to a unit area of land during a 365-day period.
	Subp. 6. Apply sewage sludge or sewage sludge applied to the land. "Apply sewage sludge" or "sewage sludge applied to the land" means applying sewage sludge by spraying or spreading sewage sludge on the surface of the land, injecting sewage sludge bel...
	Subp. 7. Available nitrogen. "Available nitrogen" means nitrogen which is present in inorganic forms and the amount of organic nitrogen that can be mineralized to plant available forms.
	Subp. 8. Beneficial use. "Beneficial use" means any application of sewage sludge to the land to improve soil physical and chemical properties by supplying nutrients, organic matter, and other components of this material.
	Subp. 9. Bulk sewage sludge. "Bulk sewage sludge" means sewage sludge that is not sold or given away in a bag or other container for application to the land.
	Subp. 10. Cave. "Cave" means any naturally formed, subterranean open area or chamber, or series of chambers.
	Subp. 11. Commissioner. "Commissioner" means the commissioner or other designated representative of the Minnesota Pollution Control Agency.
	Subp. 12. Cover crop. "Cover crop" means a small grain or other close growing vegetation not grown for harvest such as vegetation growing on land set aside for conservation purposes.
	Subp. 13. Cropping year. "Cropping year" means a year beginning on September 1 of the year prior to the growing season and ending August 31 the year the crop is harvested. For example, the 1994 cropping year began September 1, 1993, and ended August 3...
	Subp. 14. Cumulative pollutant loading rate. "Cumulative pollutant loading rate" means the maximum amount of an inorganic pollutant that can be applied to an area of land.
	Subp. 15. Dewatered sewage sludge. "Dewatered sewage sludge" means any sewage sludge with a total solids content of 20 percent or greater or which can be transported and handled as a solid material.
	Subp. 16. Domestic septage. "Domestic septage" means either liquid or solid material removed from a septic tank, cesspool, portable toilet, Type III marine sanitation device, or similar treatment works that receives only domestic sewage. Domestic sept...
	Subp. 17. Domestic sewage. "Domestic sewage" means waste and wastewater from humans or household operations that is discharged to or otherwise enters a treatment works.
	Subp. 18. Dry weight basis. "Dry weight basis" means calculated on the basis of having been dried at 105 degrees Celsius until reaching a constant mass, or essentially 100 percent solids content.
	Subp. 19. EPA. "EPA" means the United States Environmental Protection Agency.
	Subp. 20. Exceptional quality sewage sludge. "Exceptional quality sewage sludge" means sewage sludge which has been prepared to meet one of the Class A pathogen reduction requirements in part 7041.1300, subpart 2; the pollutant concentrations in part ...
	Subp. 21. Feed crops. "Feed crops" means crops produced primarily for consumption by animals.
	Subp. 22. Food crops. "Food crops" means crops consumed by humans. These include, but are not limited to, fruits, vegetables, and tobacco.
	Subp. 23. Forest. "Forest" means a tract of land thick with trees and underbrush.
	Subp. 24. Groundwater. "Groundwater" means water below the land surface in the saturated zone.
	Subp. 25. Highly permeable soils. "Highly permeable soils" means soils whose soil leaching potentials are rated as severe, poor filter for soil pesticide loss, by the Natural Resources Conservation Service using the procedure found in part 620, Soil I...
	Subp. 26. Industrial wastewater. "Industrial wastewater" means wastewater generated in a commercial or industrial process.
	Subp. 27. Land application site. "Land application site" means an area of land which receives application of sewage sludge for beneficial use.
	Subp. 28. Long-term storage. "Long-term storage" means the storage of dewatered bulk sewage sludge for a period greater than 30 days but not exceeding seven months at a land application site.
	Subp. 29. Material derived from sewage sludge. "Material derived from sewage sludge" means sewage sludge received from a treatment works whose quality is changed either through treatment or mixing with a nonhazardous material prior to being applied to...
	Subp. 30. Mine. "Mine" means an excavation for minerals.
	Subp. 31. NPDES permit. "NPDES permit" means a national pollutant discharge elimination system permit issued by the agency that authorizes under certain conditions the discharge of pollutants to surface waters of the state. Combined NPDES/SDS permits ...
	Subp. 32. Natural Resources Conservation Service. "Natural Resources Conservation Service" means the Natural Resources Conservation Service of the United States Department of Agriculture, formerly known as the Soil Conservation Service.
	Subp. 33. Other container. "Other container" means either an open or closed receptacle. This includes, but is not limited to, a bucket, box, carton, or vehicle or trailer with a load capacity of one metric ton (2205 pounds) or less.
	Subp. 34. Pathogens. "Pathogens" means organisms that are capable of producing an infection or disease in a susceptible host.
	Subp. 35. Perched water condition. "Perched water condition" means the soil is saturated with water in one or more layers within 200 centimeters (78.7 inches) of the mineral soil surface and has one or more unsaturated layers, with an upper boundary a...
	Subp. 36. Permitting authority. "Permitting authority" means either the EPA or a state with an EPA-approved sewage sludge management program.
	Subp. 37. Person. "Person" has the meaning given it in Minnesota Statutes, section 116.06, subdivision 17.
	Subp. 38. Person who prepares sewage sludge. "Person who prepares sewage sludge" means the person who generates sewage sludge during the treatment of domestic sewage in a treatment works or the person who derives a material from sewage sludge.
	Subp. 39. pH. "pH" means the logarithm of the reciprocal of the hydrogen ion concentration measured at 25 degrees Celsius or measured at another temperature and then converted to an equivalent value at 25 degrees Celsius.
	Subp. 40. Pollutant. "Pollutant" means an organic substance, an inorganic substance, a combination of organic and inorganic substances, or a pathogenic organism that, after discharge and upon exposure, ingestion, inhalation, or assimilation into an or...
	Subp. 41. Pollutant limit. "Pollutant limit" means a numerical value that describes the amount of a pollutant allowed per unit amount of sewage sludge, such as milligrams per kilogram of total solids, or the amount of a pollutant that can be applied t...
	Subp. 42. Public contact site. "Public contact site" means land with a high potential for contact by the public. This includes, but is not limited to, public parks, ball fields, cemeteries, and golf courses.
	Subp. 43. Quarry. "Quarry" means a surficial mine used to obtain building stone, limestone, gravel, or sand.
	Subp. 44. Realistic yield goal. "Realistic yield goal" means the most recent five-year average of crop yields, excluding the worst year, or the most recent three- to five-year average yield increased by ten percent or if the crop has never been grown,...
	Subp. 45. Reclamation site. "Reclamation site" means drastically disturbed land that is reclaimed using sewage sludge. This includes, but is not limited to, strip mines and construction sites.
	Subp. 46. Residential development. "Residential development" means ten or more places of habitation concentrated within ten acres of land. The term also includes schools, churches, hospitals, nursing homes, businesses, offices, and apartment buildings...
	Subp. 47. SDS permit. "SDS permit" means a state disposal system permit issued by the agency that authorizes under certain conditions the subsurface disposal or on-land disposal of pollutants and the operation of a disposal system.
	Subp. 48. Seasonal high water table. "Seasonal high water table" means the highest level the water table reaches during a given year. Methods of determining the seasonal high water table are given in part 7041.3400, subpart 3.
	Subp. 49. Sewage sludge. "Sewage sludge" means solid, semisolid, or liquid residue generated during the treatment of domestic sewage in a treatment works. Sewage sludge includes but is not limited to, scum or solids removed in primary, secondary, or a...
	Subp. 50. Short-term storage. "Short-term storage" means the storage of dewatered bulk sewage sludge for a period of less than 30 days at a land application site.
	Subp. 51. Sinkhole. "Sinkhole" means a closed depression in an area of Karst topography that is formed either by solution of surficial limestone or by collapse of underlying caves.
	Subp. 52. Soil horizon. "Soil horizon" means a layer of soil that is approximately parallel to the soil surface and has some set of properties that have been produced by soil-forming processes, and has some properties that are not like those of the la...
	Subp. 53. Soil texture. "Soil texture" means the relative portion of the soil separates sand, silt, and clay. It can be measured using methods described in part 7041.3400, subpart 1. Coarse texture is United States Department of Agriculture textural c...
	Subp. 54. Specific oxygen uptake rate (SOUR). "Specific oxygen uptake rate (SOUR)" means the mass of oxygen consumed per unit time per unit mass of total solids (dry weight basis) in the sewage sludge.
	Subp. 55. Surface waters. "Surface waters" means waters of the state including streams, lakes, ponds, marshes, watercourses, waterways, springs, reservoirs, and all other bodies or accumulations of water, natural or artificial, public or private, whic...
	Subp. 56. Total solids. "Total solids" means the materials in sewage sludge that remain as residue when the sewage sludge is dried at 103 to 105 degrees Celsius.
	Subp. 57. Treatment works. "Treatment works" means either a federally owned, publicly owned, or privately owned device or system used to treat, recycle, or reclaim either domestic sewage or a combination of domestic sewage and industrial waste of a li...
	Subp. 58. Type IV certified operator or inspector. "Type IV certified operator or inspector" means a person certified according to chapter 7048 for the land application of sewage sludge or the inspection of sewage sludge land application sites.
	Subp. 59. Unstabilized solids. "Unstabilized solids" means organic materials in sewage sludge that have not been treated in either an aerobic or anaerobic treatment process.
	Subp. 60. Vector attraction. "Vector attraction" means the characteristic of sewage sludge that attracts rodents, flies, mosquitoes, or other organisms capable of transporting infectious agents.
	Subp. 61. Volatile solids. "Volatile solids" means the amount of the total solids in sewage sludge lost when the sewage sludge is combusted at 550 degrees Celsius in the presence of excess air.
	Subp. 62. Wetland. "Wetland" means those areas that are inundated or saturated by surface water or groundwater at a frequency and duration sufficient to support, and that under normal circumstances do support, a prevalence of vegetation typically adap...
	A. have a predominance of hydric soils;
	B. be inundated or saturated by surface water or groundwater at a frequency and duration sufficient to support a prevalence of hydrophytic vegetation typically adapted for life in a saturated soil condition; and
	C. under normal circumstances, support a prevalence of such vegetation.

	Statutory Authority: MS s 116.07
	History: 21 SR 1642
	Published Electronically: October 27, 2003

	7041.0200 PURPOSE AND POLICY.
	Statutory Authority: MS s 116.07
	History: 21 SR 1642
	Published Electronically: October 27, 2003

	7041.0300 APPLICABILITY AND EXCLUSIONS.
	Subpart 1. Applicability. Except as provided in subpart 2, item I, the requirements of this chapter apply to any person who prepares sewage sludge that is applied to the land, to any person who applies sewage sludge to the land, to sewage sludge appli...
	Subp. 2. Exclusions. This chapter does not establish requirements for:
	A. processes used to treat domestic sewage or for processes used to treat sewage sludge such as thickening, stabilization, and dewatering prior to final application to the land, except as provided in parts 7041.1300 and 7041.1400. Treatment processes ...
	B. the use or disposal of sludge generated at an industrial facility during the treatment of industrial wastewater, including sewage sludge generated during the treatment of industrial wastewater combined with domestic sewage;
	C. the use or disposal of sewage sludge determined to be hazardous according to Code of Federal Regulation, title 40, part 261;
	D. the use or disposal of sewage sludge with a concentration of polychlorinated biphenyls (PCBs) equal to or greater than 50 milligrams per kilogram of total solids (dry weight basis);
	E. the use or disposal of ash generated during the firing of sewage sludge in a sewage sludge incinerator;
	F. the use or disposal of grit, for example, sand, gravel, cinders, or other materials with a high specific gravity, or screenings, for example, relatively large materials such as rags, generated during preliminary treatment of domestic sewage in a tr...
	G. the use or disposal of sludge generated during the treatment of either surface water or groundwater used for drinking water;
	H. a material derived from exceptional quality sewage sludge; and
	I. the land application or storage of domestic, commercial, industrial septage, a mixture of domestic septage and commercial septage, or a mixture of domestic septage and industrial septage unless the domestic septage or mixture is generated or stored...

	Statutory Authority: MS s 116.07
	History: 21 SR 1642
	Published Electronically: October 27, 2003

	7041.0400 EXCEPTIONAL QUALITY SEWAGE SLUDGE.
	Subpart 1. Conditions. The conditions in subpart 2 for exceptional quality sewage sludge do not apply until they are included in a permit or approved management plan as required in part 7041.0600.
	Subp. 2. General requirements and management practices. The general requirements in part 7041.1000 and the management practices in part 7041.1200 do not apply to exceptional quality sewage sludge which is applied to the land, except as follows:
	A. the management practices in part 7041.1200, subpart 2, item B, for liquid bulk sewage sludge applied to frozen or snow covered ground apply to liquid bulk exceptional quality sewage sludge; and
	B. the total nitrogen, phosphorus, and potassium content must be supplied by the person who prepares the sewage sludge to the person who applies or distributes the sewage sludge for that person's use in recommending application rates.

	Subp. 3. Storage. The requirements in part 7041.1200, subpart 8, items D and E, apply to the storage of dewatered bulk exceptional quality sewage sludge on agricultural land, forest, or a reclamation site and the storage must not exceed seven months. ...
	Statutory Authority: MS s 116.07
	History: 21 SR 1642
	Published Electronically: October 27, 2003

	7041.0500 BASIC PROVISIONS.
	Subpart 1. Responsibility. Persons who prepare sewage sludge are responsible for ensuring that the applicable requirements in this chapter are met when the sewage sludge is prepared, distributed, or applied to the land.
	Subp. 2. Direct enforceability. No person shall use or dispose of sewage sludge through any practice for which requirements are established in this chapter except in accordance with such requirements.
	Subp. 3. Additional or more stringent requirements. When necessary to protect the public health or the environment from a potentially adverse effect of a pollutant in sewage sludge, the commissioner may include in a permit or site approval additional ...
	Subp. 4. Variance. Any person may apply for a variance from requirements of this chapter in accordance with chapter 7000, Minnesota Statutes, section 116.07, subdivision 5, and other applicable statutes and rules; however, the agency shall not grant a...
	Subp. 5. [Repealed, L 2012 c 272 s 98]
	Subp. 6. [Repealed, L 2012 c 272 s 98]
	Subp. 7. [Repealed, L 2012 c 272 s 98]
	Statutory Authority: MS s 116.07
	History: 21 SR 1642; L 2012 c 272 s 98
	Published Electronically: August 3, 2012

	7041.0600 REQUIREMENT TO OBTAIN PERMITS AND SITE APPROVAL.
	Subpart 1. Permits for inclusion of the sewage sludge requirements. A NPDES or SDS permit which includes sewage sludge requirements must be applied for and obtained from the agency by persons specified in items A to C. Persons who do not have a permit...
	A. Persons who prepare sewage sludge in Minnesota. For persons who have NPDES or SDS permits issued by the agency, the requirements for sewage sludge shall be incorporated into those permits when they are reissued unless the requirements are included ...
	B. Persons who prepare sewage sludge in another state which is applied to the land or distributed for application to the land in Minnesota, unless the person who prepares the sewage sludge produces exceptional quality sewage sludge or sewage sludge th...
	If a permit from the agency is not required, the person who prepares the sewage sludge must obtain written approval of a management plan from the commissioner before the sewage sludge is distributed or applied to the land. The plan must include the in...
	C. Persons who prepare sewage sludge which is applied to the land or distributed for application to the land in Minnesota who propose methods to utilize sewage sludge which are not addressed by this chapter.

	Subp. 2. Permits for sewage sludge storage. Persons who store bulk sewage sludge or construct storage for bulk sewage sludge at locations other than at a permitted wastewater treatment facility must apply for and obtain a NPDES or SDS permit from the ...
	A. short-term or approved long-term storage of dewatered bulk sewage sludge at a land application site; or
	B. storage of dewatered bulk exceptional quality sewage sludge when:

	Subp. 3. Site approval. Persons who prepare bulk sewage sludge must obtain approval of the sites on which bulk sewage sludge is applied before it is applied unless it is exceptional quality sewage sludge. Application procedures are set out in part 704...
	Statutory Authority: MS s 116.07
	History: 21 SR 1642
	Published Electronically: October 27, 2003

	7041.0700 APPLICATION REQUIREMENTS FOR NPDES AND SDS PERMITS.
	A. A description of the process used to meet Class A or Class B pathogen and vector attraction reduction requirements, including any information needed to make these determinations including temperatures, retention times, salmonella, virus, and viable...
	B. Sewage sludge chemical characteristics determined from a sample or samples taken within one year of application submittal, analyzed, at a minimum, for the parameters listed in part 7041.1500, subpart 2, items A to E, unless the sewage sludge is gen...
	C. A description of how and when representative samples of sewage sludge applied to the land will be taken.
	D. Information necessary to evaluate the laboratory quality assurance and quality control procedures including analytical methods, detection limits, and holding times of the laboratory doing the analysis in item B and the sampling techniques, preserva...
	E. Any groundwater monitoring data, with a description of the well locations and approximate depth to groundwater for land application sites if this data is not already on file at the agency.
	F. A description of the applicant's sewage sludge use, disposal, or distribution practices.
	G. The location to which sewage sludge is transferred and the names of applicators, contractors, or distributors who will use or dispose of the sewage sludge, if applicable.
	H. Annual sewage sludge production.
	I. A management plan that describes how the person who prepares the sewage sludge will ensure that the proposed distribution or land application of the sewage sludge meets the requirements of this chapter. The following items shall be included or addr...
	J. Information describing storage or construction of storage which includes:
	K. Any information required to determine the appropriate standards for permitting under this chapter.
	L. Any other information the commissioner may request and reasonably require to assess the sewage sludge land application practices, to determine whether to issue a permit, or to ascertain appropriate permit requirements such as detailed product descr...
	Statutory Authority: MS s 116.07
	History: 21 SR 1642
	Published Electronically: October 27, 2003

	7041.0800 APPLICATION AND APPROVAL PROCEDURE FOR LAND APPLICATION SITES.
	Subpart 1. Site application. Persons who are required by part 7041.0600, subpart 3, to obtain a site approval from the commissioner must apply for the approval as provided in this part. Applications for approvals must be completed and signed by a Type...
	The application must include a copy of the notification described in subpart 6 and the specific information given in subparts 2 to 5 submitted on a site application form obtained from or approved by the commissioner.
	Subp. 2. Site characterization. Site applications must contain site characterization that includes the following:
	A. a copy of Natural Resources Conservation Service soil survey maps from the official soil survey, if available, or comparable soil maps prepared by a soil scientist with mapping experience, delineating the boundaries of the specific land application...
	B. a legal description of the land application site, including township, range, section, quarter section, township or city name, and county;
	C. the following characteristics of the soil determined from samples obtained within six months of site application submittal using collection and analysis procedures in parts 7041.3300 and 7041.3400:
	D. the approvable acreage of the land application site;
	E. the name and address of the landowner and a copy or description of any contracts or agreements the landowner has with persons other than the applicant for the land application of bulk sewage sludge or other waste products such as industrial sludge,...
	F. the name and address of any renter, lessee, or occupier of the land application site.

	Subp. 3. Site management. Applications must include site management, including:
	A. a description of the proposed method or methods of bulk sewage sludge application;
	B. a description of the crops to be grown and realistic yield goals or dominant vegetation at the site and the intended use of the crops or vegetation;
	C. the maximum available nitrogen application rate, in pounds of nitrogen per acre and the agronomic rate in dry tons of bulk sewage sludge solids per acre per cropping year; and
	D. a description of how public access to the site is proposed to be controlled if necessary.

	Subp. 4. Application requirements for long-term storage of dewatered bulk sewage sludge at the site at which the bulk sewage sludge is applied. Applications must include the following information if approval of long-term storage at the land applicatio...
	A. a description of the necessity for storage at the land application site;
	B. the location of the storage area delineated on maps submitted according to subpart 2, item
	C. the dimensions of the bulk sewage sludge storage area;
	D. the quantity of bulk sewage sludge to be stored;
	E. boring logs from at least two soil borings taken to a depth of ten feet at the perimeter of the proposed storage area. The boring logs must include:
	F. the expected duration of storage before land application; and
	G. the description of precautions or practices to minimize or prevent drainage, runoff, or nuisance conditions at the storage area.

	Subp. 5. Modification of management practices. If any modification of the suitable soil conditions, slopes, or separation distances in part 7041.1200, subpart 3, are requested for nonagricultural uses, the site application must indicate what the nonag...
	Subp. 6. Approval procedure; public notification. Persons who prepare bulk sewage sludge shall provide notice by mail of the proposed land application site on the same date to the commissioner, the owner and occupier of the site, the city or township ...
	A. that the purpose is to notify local officials of the intent to apply to the commissioner for approval of the site for the beneficial use of sewage sludge;
	B. site ownership and location and the name of the lessee, renter, or occupier of the site if applicable;
	C. the preparer's name and how the preparer can be reached for more information;
	D. a general site management and conditions information sheet prepared or approved by the commissioner;
	E. that a Type IV operator or inspector certified by the commissioner in handling sewage sludge has reviewed the sites for compliance with this chapter;
	F. that application is being mailed on the same date to the commissioner for a final determination on site suitability and site management for those sites;
	G. that if there are comments or questions regarding approval of the sites, the agency's Water Quality Division must be contacted within 30 days of the date the notification was sent;
	H. that the commissioner will approve or deny the application in writing after the 30-day comment period; and
	I. that the commissioner reviews land application reports submitted annually by the preparer of sewage sludge.

	Subp. 7. Review. Applications shall be reviewed for completeness by the commissioner. If the application is incomplete, the commissioner shall promptly advise the applicant of the incompleteness. Further processing of the application shall be suspende...
	Subp. 8. Approval or denial. Notice of approval or denial and reasons for a denial shall be issued by the commissioner to the persons listed in subpart 6 no sooner than 30 days from the date the notification of the land application site was sent to th...
	Subp. 9. Final determination. The commissioner shall attempt to resolve all comments prior to a final determination concerning the application. If the comments have been resolved, the commissioner shall issue or deny the approval. If all comments cann...
	Subp. 10. Enforcement. A site approval issued to the person who prepares sewage sludge under this part shall be enforceable to the same extent and in the same manner as a permit.
	Subp. 11. Revocation of site approvals. A site approval may be revoked in accordance with the requirements of part 7001.0170.
	Statutory Authority: MS s 116.07
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	7041.0900 STORAGE CONSTRUCTION REQUIREMENTS.
	A. Any basin, tank, pit, or lagoon used to store liquid sewage sludge must not seep at a rate greater than 500 gallons per acre per day.
	B. Any area used to store dewatered sewage sludge must be paved with asphalt, concrete, or other material meeting the seepage requirement in item A to a depth sufficient to bear the weight of unloading and loading trucks and equipment without cracking...
	Statutory Authority: MS s 116.07
	History: 21 SR 1642
	Published Electronically: October 27, 2003

	7041.1000 GENERAL REQUIREMENTS.
	Subpart 1. Cumulative pollutant loading rates. No person shall apply bulk sewage sludge to agricultural land, forest, a public contact site, or a reclamation site if any of the cumulative pollutant loading rates in part 7041.1100, subpart 4, item B, h...
	Subp. 2. Notice and necessary information for compliance. Notice and necessary information needed to comply with the requirements of this chapter must be given or obtained by preparers, appliers, and users of bulk sewage sludge according to items A to D.
	A. Preparers of bulk sewage sludge must provide written notification of the concentration of total nitrogen (as N on a dry weight basis) and available nitrogen (in pounds per wet ton or pounds per 1,000 gallons, whichever is appropriate) to appliers o...
	B. Before bulk sewage sludge subject to the cumulative pollutant loading rates in part 7041.1100, subpart 4, item B, is applied to the land, the person who proposes to apply the bulk sewage sludge must contact the permitting authority for the state in...
	C. The person who prepares bulk sewage sludge, or an applier under contract to the preparer to do so, is responsible for notifying and providing the necessary information for compliance with this chapter to the users of bulk sewage sludge by specifyin...
	D. A person who prepares sewage sludge must give notice and necessary information to comply with this chapter to other persons who prepare sewage sludge or derive a material from the sewage sludge.

	Subp. 3. Sewage sludge applied to land in another state. Any person who prepares bulk sewage sludge in Minnesota that is applied to land in another state is responsible for providing written notice to the permitting authority for the state in which th...
	A. the legal description of each land application site;
	B. the approximate time period bulk sewage sludge will be applied to the site;
	C. the concentration of the pollutants listed in part 7041.1100, subpart 4, item C, for the bulk sewage sludge which will be applied to the land; and
	D. the name, address, telephone number, and national pollutant discharge elimination system permit number, if appropriate, for the person who prepares the bulk sewage sludge.

	Statutory Authority: MS s 116.07
	History: 21 SR 1642
	Published Electronically: October 27, 2003

	7041.1100 POLLUTANT LIMITS.
	Subpart 1. Ceiling concentrations. Bulk sewage sludge or sewage sludge sold or given away in a bag or other container must not be applied to the land if the concentration of any pollutant in the sewage sludge exceeds the ceiling concentration for the ...
	Subp. 2. Cumulative loading rates. If bulk sewage sludge is applied to agricultural land, forest, a public contact site, or a reclamation site, either the cumulative loading rate for each pollutant must not exceed the cumulative pollutant loading rate...
	Subp. 3. Pollutant concentrations. The conditions in items A and B apply to pollutant concentrations in bulk sewage sludge and sewage sludge sold or given away in a bag or other container.
	A. If bulk sewage sludge is applied to a lawn or a home garden, the concentration of each pollutant in the sewage sludge must not exceed the concentration for the pollutant in subpart 4, item C.
	B. If sewage sludge is sold or given away in a bag or other container for application to the land, either:

	Subp. 4. Pollutant concentrations and loading rates. Pollutant concentrations and loading rates are given in items A to D.
	A. Ceiling concentrations.
	B. Cumulative pollutant loading rates.
	C. Pollutant concentrations.
	D. Annual pollutant loading rates per 365-day period.
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	7041.1200 MANAGEMENT PRACTICES AND LIMITATIONS.
	Subpart 1. Endangered species. Bulk sewage sludge must not be applied to the land if it is likely to adversely affect a threatened or endangered species listed under section 4 of the Endangered Species Act of 1973, United States Code, title 16, sectio...
	Subp. 2. Frozen or flooded ground.
	A. Bulk sewage sludge must not be applied to agricultural land, forest, a public contact site, or a reclamation site that is flooded, frozen, or snow covered so that the bulk sewage sludge enters a wetland or other surface waters.
	B. In addition to the requirements in subpart 3, item B, land application of dewatered or liquid bulk sewage sludge to frozen or snow covered ground is restricted to land with zero to two percent slopes. The application of liquid bulk sewage sludge is...
	C. Bulk sewage sludge must be injected or incorporated within 48 hours of surface application on ground which is subject to flooding unless specified otherwise in a site approval.

	Subp. 3. Suitable soil conditions, slopes, and separation distances. The suitable soil conditions in item A and the suitable slopes and separation distances in item B must be met when bulk sewage sludge is applied to agricultural land application site...
	A. Suitable soil conditions are as follows:
	B. Suitable slopes and separation distances must be as described in this item. If applied through irrigation equipment, aerosol drift shall not be in contact with the feature specified.

	Subp. 4. Agronomic rates.
	A. Bulk sewage sludge must be applied to agricultural land, forest, a public contact site, or a reclamation site at an application rate that is equal to or less than the agronomic rate, unless, in the case of a reclamation site, otherwise specified by...
	B. Bulk sewage sludge application rates, combined with other known sources of nitrogen such as manure, carry-over nitrogen from previous sewage sludge applications, or fertilizer, must supply no more available nitrogen than the rates as described in s...
	C. Bulk sewage sludge must not be applied to the land during the months of June, July, and August unless a crop is growing on the land or a crop is seeded within fourteen days following the bulk sewage sludge application.
	D. Bulk sewage sludge must not be applied to fallow land, which is land that is uncropped and kept cultivated throughout a growing season and has a vegetative cover of less than 25 percent. Any land that is uncropped and cultivated during the months o...
	E. The calculation of available and carry-over nitrogen in sewage sludge must be performed as described in part 7041.3000.

	Subp. 5. Highly permeable soils. In addition to those specified in subparts 3 and 4, the separation distances in item A and agronomic management practices in items B and C must be met when bulk sewage sludge is applied to highly permeable soils.
	A. The minimum separation distance between the zone of bulk sewage sludge application and the seasonal high water table and bedrock is five feet.
	B. Bulk sewage sludge must not be applied to the land during the months of June, July, August, or September unless a crop is growing on the land or a crop is seeded within 14 days following the bulk sewage sludge application.
	C. Bulk sewage sludge applied in October shall be surface applied or applied with a nitrification stabilizer which extends the time the nitrogen component remains in the soil in the ammoniacle form.

	Subp. 6. Prohibited sites and other limits. The prohibited sites and other limits in items A to G apply to bulk sewage sludge applied to the land.
	A. Bulk sewage sludge must not be applied on areas ponded with water or sewage sludge.
	B. Bulk sewage sludge must not be applied or run onto adjoining property, roads, and the shoulders and drainage ditches alongside a road.
	C. The boundary of a land application site must be identified prior to and during application with the use of conspicuous flags placed to achieve a clear and positive identification of the suitable site boundary unless apparent boundaries, such as fen...
	D. Bulk sewage sludge must not be applied on any land without the permission of the owner.
	E. Bulk sewage sludge must be applied to land in such a manner as to provide uniform application.
	F.  Bulk sewage sludge must not be disposed of or placed into any cave, or sinkhole. Except as part of a reclamation project, sewage sludge must not be disposed of or placed on any mine or quarry.
	G. Daily surface applications of liquid sewage sludge must not exceed the following: coarse-textured soils, 25,000 gallons per acre; medium-textured soils,  15,000 gallons per acre; or fine-textured soils, 10,000 gallons per acre.

	Subp. 7. Short-term storage. Items A to C apply to the short-term storage of dewatered bulk sewage sludge.
	A. The short-term storage of bulk sewage sludge shall not exceed 30 days.
	B. Separation distances for short-term bulk sewage sludge storage areas shall be those provided in subpart 3, item B, except that short-term storage of bulk sewage sludge shall not occur within 100 feet of any adjoining property without the written pe...
	C. Short-term storage of bulk sewage sludge shall not take place on land with a slope greater than two percent unless measures are taken to control water runoff or the bulk sewage sludge is being spread concurrent with the unloading of bulk sewage slu...

	Subp. 8. Long-term storage. Items A to G apply to the long-term storage of dewatered bulk sewage sludge.
	A. Long-term storage of bulk sewage sludge is only allowed at land application sites where the stored bulk sewage sludge is to be applied. Long-term storage of bulk sewage sludge that is intended for application at several land application sites is al...
	B. Long-term storage of bulk sewage sludge for land application areas of 40 acres or less shall not take place within 400 feet from any residence. This separation distance shall increase 100 feet for every additional ten acres of land application area...
	C. Long-term storage of bulk sewage sludge shall not take place within 1,000 feet of any residential development or public contact site.
	D. Long-term storage of bulk sewage sludge shall not take place within 1,000 feet of any downgradient surface waters and wetlands listed in subpart 3, item B, tile inlets, or sinkholes unless measures are taken to control runoff in which case the sepa...
	E. Long-term storage of bulk sewage sludge shall not be allowed on land with greater than a two percent slope.
	F. Long-term bulk sewage sludge storage areas shall be located in areas where the texture of all the horizons in the soil profile to a depth of five feet is sandy loam or finer unless an impervious pad with a drainage collection system is constructed.
	G. Long-term bulk sewage sludge storage shall not take place on the same area for two or more consecutive years unless an impervious pad with a drainage collection system is constructed.

	Subp. 9. Labeling. A label must be affixed to the bag or other container in which sewage sludge is sold or given away for application to the land or an information sheet must be provided to the person who receives sewage sludge in another container. T...
	A. the name and address of the person who prepared the sewage sludge that is sold or given away in a bag or other container;
	B. a statement that application of the sewage sludge to the land is prohibited except according to the instructions on the label or information sheet; and
	C. the annual whole sludge application rate for the sewage sludge that does not cause any of the annual pollutant loading rates in part 7041.1100, subpart 4, item D, to be exceeded.
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	7041.1300 OPERATIONAL STANDARDS; PATHOGEN REDUCTION.
	Subpart 1. General. Bulk sewage sludge must meet the requirements of Class A pathogen reduction or Class B pathogen reduction and the site restrictions in subpart 3, item D, when it is applied to agricultural land, forest, a public contact site, or a ...
	Subp. 2. Pathogens in sewage sludge; Class A. To be classified Class A with respect to pathogen reduction, the requirements in items A and B must be met.
	A. One of the Class A pathogen requirements in items C to H must be met either prior to or at the same time the vector attraction reduction requirements in part 7041.1400, subpart 2, are met except when the vector attraction reduction requirements in ...
	B. Either the density of fecal coliform in the sewage sludge must be less than 1,000 most probable number per gram of total solids (dry weight basis), or the density of Salmonella sp. bacteria in the sewage sludge must be less than three most probable...
	C. Class A, Alternative 1. (Not applicable for composting.) The temperature of the sewage sludge shall be maintained at a specific value for a period of time.
	D. Class A, Alternative 2. The pH of the sewage sludge shall be raised to above 12 and shall remain above 12 for 72 hours.
	E. Class A, Alternative 3. The sewage sludge shall be analyzed prior to pathogen treatment to determine whether the sewage sludge contains enteric viruses and helminth ova.
	F. Class A, Alternative 4.
	G. Class A, Alternative 5. Sewage sludge shall be treated in one of the processes to further reduce pathogens in subitems (1) to (7).
	H. Class A, Alternative 6. Sewage sludge that is applied to the land shall be treated in a process that is equivalent to a process to further reduce pathogens in item G, as determined by the permitting authority.

	Subp. 3. Sewage sludge; Class B. The requirements in item A, B, or C must be met for sewage sludge to be classified as Class B with respect to pathogen reduction and when Class B sewage sludge is applied to agricultural land, forest, a public contact ...
	A. Class B, Alternative 1.
	B. Class B, Alternative 2. Sewage sludge shall be treated in one of the Processes to Significantly Reduce Pathogens in subitems (1) to (5).
	C. Class B, Alternative 3. Sewage sludge shall be treated in a process that is equivalent to a process to significantly reduce pathogens, as determined by the permitting authority.
	D. Site Restrictions.
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	7041.1400 OPERATIONAL STANDARDS; VECTOR ATTRACTION REDUCTION.
	Subpart 1. Agricultural and other lands. One of the vector attraction reduction requirements in subpart 2 must be met when bulk sewage sludge is applied to agricultural land, forest, a public contact site, or a reclamation site.
	Subp. 2. Home use and land application. One of the vector attraction reduction requirements in items A to H must be met when bulk sewage sludge is applied to a lawn or a home garden or when sewage sludge is sold or given away in a bag or other contain...
	A. The mass of volatile solids in the sewage sludge shall be reduced by a minimum of 38 percent.
	B. When the 38 percent volatile solids reduction requirement in item A cannot be calculated for an anaerobically digested sewage sludge, vector attraction reduction can be demonstrated by digesting a portion of the previously digested sewage sludge an...
	C. When the 38 percent volatile solids reduction requirement in item A cannot be calculated for an aerobically digested sewage sludge, vector attraction reduction can be demonstrated by digesting a portion of the previously digested sewage sludge that...
	D. The specific oxygen uptake rate (SOUR) for sewage sludge treated in an aerobic process shall be equal to or less than 1.5 milligrams of oxygen per hour per gram of total solids (dry weight basis) at a temperature of 20 degrees Celsius.
	E. Sewage sludge shall be treated in an aerobic process for 14 days or longer. During that time, the temperature of the sewage sludge shall be higher than 40 degrees Celsius and the average temperature of the sewage sludge shall be higher than 45 degr...
	F. The pH of sewage sludge shall be raised to 12 or higher by alkali addition and, without the addition of more alkali, shall remain at 12 or higher for two hours and then at 11.5 or higher for an additional 22 hours.
	G. The percent solids of sewage sludge that does not contain unstabilized solids generated in a primary wastewater treatment process shall be equal to or greater than 75 percent based on the moisture content and total solids prior to mixing with other...
	H. The percent solids of sewage sludge that contains unstabilized solids generated in a primary wastewater treatment process shall be equal to or greater than 90 percent based on the moisture content and total solids prior to mixing with other materia...
	I. Sewage sludge shall be injected below the surface of the land.
	J. Sewage sludge applied to the land surface shall be incorporated into the soil within six hours after application to the land unless specified otherwise by the permitting authority. When sewage sludge that is incorporated into the soil is Class A wi...

	Statutory Authority: MS s 116.07
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	7041.1500 MONITORING REQUIREMENTS.
	Subpart 1. Sampling of sewage sludge. Representative samples of sewage sludge that is applied to the land must be collected and analyzed by the person who prepares the sewage sludge. The following minimum requirements apply for the sampling of paramet...
	A. in the case of digesters and liquid storage tanks, a representative sample must be composed of at least four grab samples composited over a 24-hour period; and
	B. in the case of lagoons, stockpiles, drying beds, and compost piles, a representative sample must be composed of at least ten grab samples composited from the sewage sludge prior to land application.

	Subp. 2. Analysis. Sewage sludge must be analyzed according to the analytical procedures in part 7041.3200 or other EPA approved methods for the parameters in items A to F. All analytical values, except pH and total solids, must be recorded on a dry w...
	A. percentage of total solids;
	B. volatile solids as percentage of total solids;
	C. pH;
	D. major plant nutrients, including the percentages of Kjeldahl nitrogen, ammonia nitrogen, phosphorus, and potassium;
	E. concentration of metals in milligrams per kilogram of zinc, copper, lead, nickel, cadmium, mercury, arsenic, molybdenum, and selenium; and
	F. polychlorinated biphenyls (PCBs) if the sewage sludge is being removed from a wastewater treatment pond described in part 7041.0300, subpart 1.

	Subp. 3. Additional analysis or parameters. If the commissioner concludes that additional analysis or monitoring for additional parameters is needed to protect the public health or the environment, the commissioner shall require this analysis based on...
	Subp. 4. Frequency of monitoring. The minimum monitoring frequency for the parameters listed in subpart 2, the pathogen or indicator organism density requirements in part 7041.1300, subparts 2 and 3, and the vector attraction reduction requirements in...
	Subp. 5. Greater frequency of sewage sludge monitoring and analysis. Parameters exceeding concentrations in subpart 6, based on the average of all analyses made during the previous cropping year, must be analyzed for at least two times the minimum fre...
	Subp. 6. Greater frequency of sewage sludge sampling and analysis.
	Subp. 7. Reduction in monitoring frequency. After the sewage sludge has been monitored for two years at the frequency in subparts 4 and 6, the commissioner may reduce the frequency of monitoring for the parameters listed in subpart 2 and the pathogen ...
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	7041.1600 RECORD KEEPING.
	Subpart 1. General requirements. A record keeping system must be initiated and maintained by the person who prepares sewage sludge. Records required to be kept by an applier who is different than the preparer must be supplied to the preparer for recor...
	Subp. 2. Exceptional quality sewage sludge. The preparer of exceptional quality sewage sludge applied to the land either in bulk or sold or given away in a bag or other container must develop and retain the following information for five years:
	A. the concentration of each parameter listed in part 7041.1500, subpart 2, items A to E;
	B. the following certification statement:
	"I certify, under penalty of law, that the information that will be used to determine compliance with the Class A pathogen requirements in Minnesota Rules, part 7041.1300, subpart 2, and the vector attraction reduction requirement in [insert one of th...
	C. a description of how the Class A pathogen requirements in part 7041.1300, subpart 2, are met;
	D. a description of how one of the vector attraction reduction requirements in part 7041.1400, subpart 2, items A to H, is met;
	E. a copy of written information required to be given as required in part 7041.0400, subpart 3; and
	F. the quantity of exceptional quality sewage sludge provided to distributors or users if supplied in bulk and the quantity sold or given away in a bag or other container per 365-day period.

	Subp. 3. Other Class A and Class B bulk sewage sludge. The preparer of other Class A and Class B bulk sewage sludge that is applied to the land must develop and retain the information in items A to G and subpart 5 for five years and the information in...
	A. The concentration of each parameter listed in part 7041.1500, subpart 2, items A to E.
	B. The following certification statement:
	"I certify, under penalty of law, that the information that will be used to determine compliance with the pathogen requirements in Minnesota Rules, part 7041.1300, subpart 2, [insert if Class A requirements are met] or Minnesota Rules, part 7041.1300,...
	C. A description of how the Class A or Class B pathogen requirement is met.
	D. A description of how one of the vector attraction reduction requirements in part 7041.1400, subpart 2, items A to J, is met.
	E. A record of soil test data as required by part 7041.0800, site approvals, or permits.
	F. The maximum available nitrogen application rate based on the realistic yield goal and vegetation grown on the site during the cropping year.
	G. The known amount of available nitrogen applied during the cropping year from all sources expressed in terms of pounds per acre.
	H. The location of the land application and stockpile sites on a United States Geological Survey quadrangle or soil survey map.
	I. The legal description of the land application site and the number of acres to which bulk sewage sludge was applied.
	J. The amount of bulk sewage sludge applied that cropping year and cumulatively expressed in terms of tons of sewage sludge solids per acre.
	K. The amount of arsenic, cadmium, copper, lead, mercury, molybdenum, nickel, selenium, and zinc applied that cropping year and cumulatively expressed in terms of pounds per acre.
	L. The date bulk sewage sludge is applied to each site.
	M. The following certification statement:
	"I certify, under penalty of law, that the information that will be used to determine compliance with the requirements to obtain information in Minnesota Rules, part 7041.1000, subpart 2, item B, has been prepared for each site on which bulk sewage sl...
	N. A description of how the requirements to obtain information in part 7041.1000, subpart 2, item B, are met.

	Subp. 4. Class A sewage sludge not meeting pollutant concentrations. The person who prepares Class A sewage sludge which does not meet the pollutant concentrations in part 7041.1100, subpart 4, item C, and is sold or given away in a bag or other conta...
	A. the annual whole sludge application rate for the sewage sludge that does not cause the annual pollutant loading rates in part 7041.1100, subpart 4, item D, to be exceeded;
	B. the concentration of each parameter listed in part 7041.1500, subpart 2, items A to E, in the sewage sludge;
	C. the following certification statement:
	"I certify, under penalty of law, that the information used to determine compliance with the labeling requirements in Minnesota Rules, part 7041.1200, subpart 9, the Class A pathogen requirement in Minnesota Rules, part 7041.1300, subpart 2, and the v...
	D. a description of how the Class A pathogen requirements in part 7041.1300, subpart 2, are met; and
	E. a description of how one of the vector attraction reduction requirements in part 7041.1400, subpart 2, items A to H, is met.

	Subp. 5. Appliers of bulk sewage sludge. The applier of bulk sewage sludge must provide the preparer with the information in items A and B.
	A. The following certification statement:
	"I certify, under penalty of law, that the information that will be used to determine compliance with the management practices in Minnesota Rules, part 7041.1200, the site restrictions in Minnesota Rules, part 7041.1300, subpart 3, item D [insert if C...
	B. A description of how the management practices, site restrictions, and vector attraction reduction requirements, if options in part 7041.1400, subpart 2, item I or J, are met for each site on which bulk sewage sludge was applied.

	Statutory Authority: MS s 116.07
	History: 21 SR 1642
	Published Electronically: October 27, 2003

	7041.1700 REPORTING.
	Subpart 1. Annual reporting requirements.
	A. The information in part 7041.1600 must be recorded, as applicable, by the person who prepares the sewage sludge on a form provided or approved by the commissioner and submitted annually to the agency no later than December 31 following the end of t...
	B. If bulk sewage sludge is applied on a site in Minnesota, the legal description of the site and the information in part 7041.1600, subpart 3, items M and N, do not have to be reported.
	C. For the purpose of annual reports, the month instead of the date referenced in part 7041.1600, subpart 3, item L, shall be reported on the form provided or approved by the commissioner.

	Subp. 2. Special reporting requirements. The preparer of bulk sewage sludge which is not exceptional quality sewage sludge must notify the agency, in writing, when 90 percent or more of any of the cumulative pollutant loading rates in part 7041.1100, ...
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	7041.1800 PROVISIONS FOR SEWAGE SLUDGE FROM SEPTIC TANKS.
	Subpart 1. General. The requirements in subparts 2 to 4 for application at agronomic rates, pathogen and vector attraction reduction, monitoring, record keeping, and reporting, unless specified otherwise in a permit, shall be met by persons who prepar...
	Subp. 2. Agronomic rates. The agronomic application rate for septage applied to agricultural land, forest, or a reclamation site for a cropping year must be calculated using the equation in this subpart unless specified otherwise by the commissioner. ...
	Where,
	AR = Application rate in gallons per acre for the cropping year.
	N = The maximum available nitrogen application rate in pounds per acre per cropping year required by the crop based on realistic yield goals or nitrogen uptake by vegetation grown on the land minus the amount supplied by other sources such as manure o...
	Subp. 3. Pathogen and vector attraction reduction. To meet pathogen and vector attraction reduction requirements, the site restrictions in part 7041.1300, subpart 3, item D, must be met and either:
	A. the pH of the septage must be raised to 12 or higher for 30 minutes by alkali addition and, without the addition of more alkali, shall remain at 12 or higher for 30 minutes;
	B. the septage is injected and no significant amount of the septage is present on the land
	C. the septage is incorporated below the surface of the land within six hours after application unless specified otherwise by the permitting authority.

	Subp. 4. Monitoring, record keeping, and reporting. The permittee must obtain and keep on record for five years, the information required to be in compliance with this chapter including:
	A. the following certification statement for all septage applied to the land:
	"I certify, under penalty of law, that the information that will be used to determine compliance with the pathogen and vector attraction reduction requirements in subpart 3, item A, B, or C [insert either subpart 3, item A, B, or C] the management pra...
	B. a description of how the pathogen and vector attraction reduction requirements are met. If alkali addition is used, records must indicate each container of septage applied is monitored for compliance with subpart 3, item A;
	C. a description of how management practices and site restrictions are met;
	D. a record of soil test data as required by part 7041.0800, site approvals, or permits;
	E. the maximum available nitrogen application rate based on the realistic yield goal of the crop or vegetation grown on the site during the cropping year;
	F. the amount of septage in gallons per acre applied that cropping year;
	G. the legal description of the land application site;
	H. the number of acres used;
	I. the date septage is applied to the land; and
	J. any other analysis or information required by the commissioner.

	Statutory Authority: MS s 116.07
	History: 21 SR 1642; 38 SR 1001
	Published Electronically: January 22, 2014


	7041.3000 CALCULATION OF AVAILABLE AND CARRY-OVER NITROGEN.
	Subpart 1. Available nitrogen. The formulas in this subpart shall be used for the calculation of available nitrogen for the cropping year sewage sludge is applied to the land unless it has been demonstrated to the satisfaction of the commissioner with...
	Subp. 2. First year carry-over nitrogen. First year carry-over nitrogen from the initial application of sewage sludge shall be calculated using the formulas in this subpart.
	Subp. 3. Second year carry-over nitrogen. Second year carry-over nitrogen from the initial application of sewage sludge must be calculated for aerobically digested and stabilized primary and waste activated sewage sludge if the initial application pro...
	Second year carry-over nitrogen = (% organic-N) x (1.0) x (tons/acre applied).
	Statutory Authority: MS s 116.07
	History: 21 SR 1642
	Published Electronically: October 27, 2003

	7041.3100 PROCEDURE TO DETERMINE ANNUAL WHOLE SLUDGE APPLICATION RATE (AWSAR).
	A. This part contains the procedure used to determine the AWSAR for a sewage sludge that does not cause the annual pollutant loading rates in part 7041.1100, subpart 4, item D, to be exceeded. The relationship between the annual pollutant loading rate...
	Where,
	APLR = Annual pollutant loading rate in kilograms per hectare per 365-day period.
	C = Pollutant concentration in milligrams, per kilogram of total solids (dry weight basis).
	AWSAR = Annual whole sludge application rate in metric tons per hectare per 365-day period (dry weight basis).
	0.001 = A conversion factor.
	B. To determine the AWSAR, the equation in subpart one is rearranged as follows:
	The procedure used to determine the AWSAR is described in subitems (1) to (4).
	Statutory Authority: MS s 116.07
	History: 21 SR 1642
	Published Electronically: October 27, 2003
	7041.3200 ANALYTICAL PROCEDURES FOR DETERMINING CONSTITUENTS IN SEWAGE SLUDGE SAMPLES.
	A. Analytical Procedures for Determining Organic Priority Pollutants in Municipal Sludge, issued by the United States Environmental Protection Agency as EPA 600/2-80-030 (1980), also available from the National Technical Information Service, 5285 Port...
	B. Method Development for Determination of Polychlorinated Hydrocarbons in Municipal Sludge, issued by the United States Environmental Protection Agency as EPA 600/2-80-029 (1980), also available from the National Technical Information Service, 5285 P...
	C. Enteric Viruses, ASTM Designation: D 4994-89, "Standard Practice for Recovery of Viruses From Wastewater Sludges," 1992 Annual Book of ASTM Standards: Section 11 -- Water and Environmental Technology, ASTM, 1916 Race Street, Philadelphia, Pennsylva...
	D. Fecal Coliform, Part 9221E or Part 9222D, "Standard Methods for the Examination of Water and Wastewater," 18th Edition, 1992, American Public Health Association, 1015 15th Street NW, Washington, DC 20005.
	E. Helminth Ova, Yanko, W.S., "Occurrence of Pathogens in Distribution and Marketing Municipal Sludges," EPA 600/1-87-014, 1987, National Technical Information Service, 5285 Port Royal Road, Springfield, Virginia 22161 (PB 88-154273/AS).
	F. Inorganic pollutants, "Test Methods for Evaluating Solid Waste, Physical/Chemical Methods," EPA Publication SW-846, Second Edition (1982) with Updates I (April 1984) and II (April 1985) and Third Edition (November 1986) with Revision I (December 19...
	G. Salmonella sp. bacteria, Part 9260D, "Standard Methods for the Examination of Water and Wastewater," 18th Edition, 1992, American Public Health Association, 1015 15th Street NW, Washington, DC 20005; Kenner, B.A. and H.P. Clark, "Detection and enum...
	H. Specific oxygen uptake rate, Part 2710B, "Standard Methods for the Examination of Water and Wastewater," 18th Edition, 1992, American Public Health Association, 1015 15th Street NW, Washington, DC 20005.
	I. Total fixed, volatile solids, Part 2540G, "Standard Methods for the Examination of Water and Wastewater," 18th Edition, 1992, American Public Health Association, 1015 15th Street NW, Washington, DC 20005.
	Statutory Authority: MS s 116.07
	History: 21 SR 1642
	Published Electronically: October 27, 2003


	7041.3300 COLLECTION OF SOIL SAMPLES.
	Statutory Authority: MS s 116.07
	History: 21 SR 1642
	Published Electronically: October 27, 2003
	7041.3400 ANALYSIS OF SOILS.
	Subpart 1. Analytical methods. Acceptable analytical methods for United States Department of Agriculture textural classification, organic matter, extractable phosphorus, exchangeable potassium, pH, and soluble salts are found in one or more of the pub...
	A. Recommended Chemical Soil Test Procedures for the North Central Region, issued by the North Dakota Agricultural Experiment Station, North Dakota State University as North Central Regional Publication No. 221 (Revised) October 1988.
	B. Methods of Soil Analysis, Chemical and Microbiological Properties edited by Alan Page et al., issued by the American Society of Agronomy as Agronomy Monograph No. 9 (Madison, Wisconsin, Part 2, second edition, 1982).
	C. Procedures for Collecting Soil Samples and Methods of Analysis for Soil Survey, issued by the Natural Resources Conservation Service as Soil Survey Investigations Report 1 (revised) (Washington, D.C., United States Government Printing Office, 1984).

	Subp. 2. Soil permeability. The documents in items A and B are incorporated by reference for determining soil permeability measurements for different soil types and soil horizons when the information is not available from the Natural Resources Conserv...
	A. Determination by direct measurements in the field as outlined in chapter 29, Hydraulic Conductivity of Saturated Soils: Field Methods, in Methods of Soil Analysis, Physical and Mineralogical Methods, edited by Klute, issued by the American Society ...
	B. Determination in the laboratory using undisturbed soil samples as outlined in chapter 28, Hydraulic Conductivity and Diffusivity: Laboratory Methods in Methods of Soil Analysis, edited by Klute, issued by the American Society of Agronomy, 677 South...

	Subp. 3. Seasonal high water table. When the necessary information for determining the depth to and type of seasonal water table is not available from the Natural Resources Conservation Service, the information may be obtained from either the document...
	A. Determination of the depth of soil having mottles with a chroma of two or less as discussed in Keys to Soil Taxonomy, (2010 and as subsequently amended), issued by the United States Department of Agriculture, Natural Resources Conservation Service....
	B. Measurement of water levels at monthly intervals over the course of one year in water table monitoring devices. The highest water level measurement obtained is acceptable as the seasonal high water table.

	Statutory Authority: MS s 116.07
	History: 21 SR 1642; 38 SR 1001
	Published Electronically: January 22, 2014
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