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How Can You Improve Relations with the DEP and Your Neighbor$
While Reducing the Need for Permits?

(The answer is in this FREE Manual for Mushroom Farmers!)

o By implementing Best Management Practjggsl can enhance your operaiisn
profitability and reduce the need for expensive and-toresuming permits while
satisfying DEP requirements

o A Mushroom Farm Environmental Management Plan (MFEMP) will help your neighbors
understand that your farmagerating according to the highest environmental standards
and will help improve coexistence with nearby residents.

o Your MFEMP will actually help maintain or improve the condition of your, soid
prevent the pollution of surface watgroundwater iad air, as well In fact Best
Management Practices have already resulted in cleaner water ahdrsdiimproved
relations with nearby residents

o Best Management Practices can help you avoid liability isbyeslowing you to be
better prepared.

Improved wharf design produces better subsirated prevents surface water and groundwater
contamination

Proper Mushroom Compost (MC) and wastewater storage documentation could save you major
hassles and reduce pollution events

Are you progrly storing or managing yobdC? (The right answer could mean one fewer permit
application)

Is your farm producing runoff? The solution may be as simple as installing a roof downspout.

Does your farrés terrain present unusual challenges? Yuam will help you address your
unigue needs and remain compliant.

There are many cost incentives and funding sources to help you prepare and implement your
plan.

Your county conservation district manager can help you prepavd-BEMP at little or no cost

If your operation is complying with Best Management Practipes may not neetbur permits
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Solid Waste Management Act (85S.886018.101 et seq.) and regulations
at25Pa Code Chapte289

It is theDepartmends policy to provide a person or municipality with the
information necessary for the proper use or disposal of mushroom
compost.

The purpose of this document is to provide uniform instructions and
operating procedures for the usal@posal of mushroom compost.

This guidance will apply to all persons that own or operaeishroom
operation

The policies and procedures outlined in this guidance are intended to
supplement existing requirementsotNing in the policies or procedures
shall affect regulatory requirements.

The policies and procedures herein are not an adjudication or a regulation.
There is no intent on the part of DEP to give the rules in these policies that
weight or deferenceThis document establishes the framework within

which DEP will exercise its administrative discretion in the future. DEP
reserves the discretion to deviate from this policy statement if
circumstances warrant.

57 pages
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CHAPTER 1

INTRODUCTION TO THIS MANUAL

Mushroom growerdike many other farmerare finding that being successful requires much more than
merely applying their knowledge of agriculture to their crop of choice. Many aspects of farming are
coming under the scrutiny of neighbors and evaluation by regulatory agencies. Especially in the
environmental areaequirements are becoming more widely and more stringently applied to those
activities once consideredglst part of growing mushroonts.

While growers are not interested in spending money or time unnecegbarityis widespread

ageement that now is the time to reevaluate mushroom growing practices in light of current
environmental lawgegulationsand policies and begin the process of making needed upgrades. The
first step for every grower is to review normal farm practicepddential sources of water pollution or
odors. With heightened interest in the proper reuse and management of residual (usually solid) wastes
these materials need to be appropriately managed under the law.

Growers bear responsibility for the ultimalisposition of waste from mushroom growing operations
including mushroom compost (MCAs a generator of wastassigningselling entrusting or in any

way transferring the waste requires steps that must be taken to ensure that the person receiving
transporting storing and composting this waste is managing it in a manner authorized by law and not
adversely affecting human health or the environmérthe waste is MCit must be managed in
accordance with an approved Mushroom Farm Environmental Maresgd®lan (MFEMP) Waste
including MC that is not being managed appropriately may result in penalty assessments against
responsible parties.

This manual is intended for both mushroom farmers andfaoners. It should be an educational

document fothose individuals needing to understand mushroom growing pra&iges$ield inspectors

or interested citizensThe basics of mushroom farming are presented in Ch2ter the growetthis

manual functions like a yardstick against which growing prestcan be compare@€hapters3 and4

take the reader step by step through the mushroom growing process and present for each operation the
suggested practices to reduce pollution potential. While they may be regarded, asadgaif these

practices arquite attainable for both large ashall mushroom farms. Chaptalso discusses

opportunities that growers can explore to reduce adapotential for odor problems. In Chapger

two aspects of mushroom growingaking mushroom substrate (MS) a@ managementre

evaluated under the Pennsylvania residual waste regulations. The Best Management Practices (BMPS)
discussed in this chapter not only reduce the potential for poljiiiiralso the regulatory burden that a
grower could face. When the8MPs are followedresidual waste permits are not required. Chapter
introducegechnical BMP$ased on Pennsylvania Technical Guide for Soil and Water Conservation
(PATG) specifications that can be used at individual farms depeadiitgspecific reeds.

Current mushroom farm operations may fall short of BMPs and may present potential sources of
pollutional discharge. If sdarmers need to change operations or upgrade their facilities to eliminate
these problems. Chapt@introduces a mechaniswhereby this process can be carried out in an

efficient and effective way. AMFEMP and the planning process necessary for the development of the
plan can be used as the vehicle to get from current farm status to a point of greater con#pfiance.
MFEMP must be developed and implemented for all aspects related to the MC processing both on and
off the mushroom growing siteMushroom farms that grow other varieties of mushrooms, for example
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shiitake and oyster mushroona® not use mushroom substrate as described in this manual and do not
produce MC. These farms still need to have an environmental plan, with the details prepared
specifically for that farm at that locatioifhe handling of wastewater, waste materials atter

potential pollutants needs to be consistent with the methods shown in this mamaatAgaricus
mushroom farm needs to haBeM P 8h®wn in an approved MFEMRN doing sothe farmer may find

as an added incentiyva reduction in the number specific permits required by the Pennsylvania
Department of Environmental Protection (PA DEP).

This manual was updated in 2012 and is based on current scientific understanding. Due to changing
regulatory and environmental demands on mushroom gromers upto-date guidance will become
necessary. This manual will be revised periodically. Growers and other readers of this manual are
urged to become acquainted with current regulations and to follow proposed changes in laws and
regulations. An active arresponsible community can assist agencies in developing the most effective
regulations to accomplish environmental protection for the common good.
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2.1.

2.2.

CHAPTER 2

AN OVERVIEW OF MUSHROOM FARMING

Introduction

Cultivation of the Agaricus (white or crimini) mushroom consists ostps:Phasd
compostingPhasdl compostingspawningcasing pinning and cropping. These steps are
described in their naturally occurring sequence. Of cothreee are otheretated activities
necessary to support these basic steps. Oyietakes approximately 205 weeks to complete
an entire growing cycle from the start of composting to the final cleanup after harvesting has
ended.

Phasel: Making Mushroom Substrate

MS is the growing medium that provides nutrients needed for the mushrooms to\is

the material remaining after growing mushroor@®mposting is the procedure used to change
the nutrients found in the feedstock ingredients into forms thatvaitable to and selective for
mushroomsit produces a medium most suited for the growth of the mushroom to the exclusion
of competing fungi and bacteridhere must be correct moistuoxygen nitrogen and
carbohydrates present throughout the compggtincess or the nutrients will be inadequate to
support the future mushroom croplushroom farmers use various recipes when formulating
MS. (See Tabld on page 3or commoningredientg Their choices are based on the
availability and cost of the ingredients and the individual characteristics of their own farming
practices.Generally speakindiowever two slightly different types of substrate are made by
mushroom farmers based on the aktvo different starting materialsi) strawbased stable
bedding containing horse manure dm2mixture of hay and corn cobs or stratvvariety of

other ingredients are added in order to improve the nutrition and structure of the developing
substrag. Preparation of MS recycles vast quantities of agricultural nutriespecially stable
bedding from horse farmeace tracks and poultry litteBy utilizing these nutrientich

materials productiveljthe mushroom farming community performs a sentathe environment
and those who need a positive pathway for these recyclalihesgeneral procedure for growing
mushrooms involves several key steps referred to as:

Preconditioning andPhasd
Phasdl

Spawning

Casing

Pinning

Cropping and Harvesting
Emptying

Pre-conditioning and Phasel is the preparation of substrate at a fénatusually involves the
steps of preconditioning andPhasd composting. Preonditioning of the straw and other
incoming substrate components allows for a quicker initiation of the composting process once
the materials are combined.
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Preconditioning involves mixing large volumes of straw and hay with waterftersthe stems

and dewax the straw. These ingredients are typically pileée&bhigh or more and allowed to
stand for several days. During this time moisture enters the previously dry materials and
naturally occurring microbes begin to growfter the ingredients are softendte pile is

typically moved to a mixer/turner to form a long pile or row of substusteally called a rickin

order to begirPhasd composting. Most ricks are roughly 5 tdegtwide, 5 to 8feethigh, and

as long as necessary or practical. The rick must hold its shape but be loose enough to allow for
aerobic conditions throughouBhasd composting can also be performed in laggatially-

enclosed aerated floor facilitissalled bunkershorizontd silos, tunnels or bins. Providing

aerobic conditions during the compost generation process ensures that the resultant compost will
provide the proper growing conditions for the mushroom crop and minimizes the generation of
potentially offensive odorsdm the composting area. Turning and watering are done at
approximately Zay intervals. Turning provides the opportunity to water and mix the
ingredientsas well as to relocate the substrate from the cooler exterior to the warmer interior
and vice versaThe aeration accomplished by turning is stiged, so rick construction
structureand contents are critical in promoting aerobic conditions. The number of turnings and
the time between turnings depend on the condition of the starting materibkaide necessary

for the substrate to heat up. Water addition is critical. Too much water will exclude oxygen by
occupying the pore space and may lead to unnecessary loss of nutrients due to leaching. Too
little water can limit the growth of bacteriacifungi. As a general rulenost of the water is

added when the rick is formed and at the time of first turr@ing thereafter water is added only

to adjust the moisture content. On the last turninghafsd compostingwater may be applied
generoust to carry sufficient water intBhasdl. Water, nutritive value microbial activity and
temperature are closely linkaghen one condition is limitinghe whole composting process

may be affected.

Phasd composting lasts from 7 to ays dependig on the nature of the material at the start

its characteristics at each tuthe seasgrand the particular practices at a given farm. At the end
of Phasd, the substrate should hava)a brown coloyb) short pliable strawsc) a moisture
contentfrom 68 to 746; and d)indicators of nitrogen conversion. When these conditions have
been reachedPhasd composting is completed.
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Table 1: Mushroom Substrate Ingredients

Ingredient Rationale*® Typical Source
Nl CZ B3 4 LS
[AIN INGREDIENTS. _

Comcobs (whole, ground, crushed, pelletized) | X | X | X Corn farm, corn sheller
Hay XXX Hay farm
Horse manure - straw bedded X1 X1X Horse farm or frack X
Poultry litter/manure X Poultry farm X
Straw XX Grain farm
Ammoniwm nitrate X Fertilizer plant X
Brewers grains (wet or dry) X Brewery X
Corn fodder XX Corn farm
Feathers or feather meal X Poultry processor
Grape pumice X (Grape processor
Ground wallboard X | Soil conditioner supplier
Gypsum X | Gypsum rock
Gypsum, synthetic X | Soil conditioner supplier
Hardwood tree leaves X Municipal Jeaf collection
Lime X | Soil conditioner supplier
Mushroom stumps and culls X Mushroom farm X
Seed - hulls X Seed processor
Seed - meal X Seed processor X
Seed - oil X1 X Seed processor
Shredded newspaper X Newspaper recycler
Spent lime X | Sugar processor
Sugar cane (bagasse) X | X Sugar processor
Sugar cane (pulp) X Sugar processor
Urea X Fertilizer plant X

Other substitute items may be found locally available

* The above materials represent common ingredients used for the preparation of mushroom substrate,
their function(s) in the substrate, potential for leaching, and typical sources. 1 = nitrogen, 2 = carbon, 3-
bulk, 4 = other reasons, including flocculent or pH control, 5 = leachable.
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2.3.

Phasell : Finishing the Compost

Phasell composting may or may not occur at a farm and continues the conversion of nutrients

into a selective food supply for the mushroom. Fpasteurization is performed to kill any
insects nematodescompeting fungior other pests that may be preserthim substrate. Second
ammonia levelshatformed duringPhasd composting are reduced. Since fungi depend on
other organic MC for nutritiorthe correct nutrient levels must be provided.

Phasdl composting can be viewed as a contrgltethperaturelependentecological process
using air to maintain the substrate in a temperature range best suited for the 1tibroggting
organic MC to grow and reproduc&he growth of the thermophilic (hekmiving) organic MC
depends on the availability of catiydrates in a usable form and the presence of nitrggeme
of which is in the form of ammonia.

Phasdl can be managed threedifferent waysdepending on the type of growing system used:

1. Multiple Zone Substrate is packed into wooden trdlis trays are stacked six to twelve
high, and the trays are moved into an environmentally contrélleasd| room.
Thereafterthe trays are moved to other special rop@ash designed to provide the
optimum environment for each step of the mushroom growing process.

2. Single ZoneBed/Shelf ofiPennsylvania Doublie Substrate is placed directly in the
stationary beds in the room used for all steps of crop culture.

3. Tunnel The most recently introduced variation of a multiple zone systesm
environmentally controlleéitunnel| i3 an enclosed system that provides air supply and
temperature control so thBhasdl conditioning is completed in bulk form rather than i
individual trays or beds.

Spawningis the mushroom culture equivalent of planting seeds for a field crop. Hqwever
mushrooms aréplanted using fungal mycelia rather than seeds. A fungal mycelium
propagated vegetatively is known as a spawn. Spagiing requires specialized laboratory
facilities where mushroom mycelia can be propagated in pure culture. $pakimg starts by
sterilizing a mixture of cereal grain (ry@heat millet, and other small grains are usgtl)s
water and chalk. Once theegtized grain is inoculated with mycelid is incubated to promote
full colonization.

Mushroom farmers purchase spawn from commercial laboratories. At the mushroom farm
spawnis thoroughly mixed into the substrate using a special spawning madbiee the spawn
has been mixed throughout the substithie substrate temperature and the relative humidity in
the growing room are managed to optimize growth.

The spawn grows out in all directions from a spawn graime time needed for spawn to fully
colonize the substrate depends on the amount of spawn, &dadstribution the substrate
moisture and temperatyr@nd the nature or quality of the substrate. The spawn run growth
usually requires 10 toldays.
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A more recent technique may alsoused to control spawn run in bulk containers of substrate.
Then thesubstrate with spawn is placed in traysds or shelves prior to the next stegsing.
Also, spawn grains may be mixed with substrate prior to placing the substrate in trays or beds.

Casingis a topdressing applied to the spawwm substrate and is necessary for mushrooms to
grow from the mycelighathave grown throughout the substrate. Casing is not used to supply
nutrients rather it acts as a water reservoir and providesaag@where rhizomorphs form
Rhizomorphs look like thick strings and form when the very fine mycelia grow togetlasing
should be able to hold moisture since moisture is essential for the development of a firm
mushroom. Casing materials vary from faorfarm as different growing techniques may
respond better to one casing rather than another. Typitalgasing has some percentage of
peat mossalthough this is not a required component. Some common casing materials:include
peat moss from Canada from Irelandlime in one of several formand infrequentlyrecycled

MC.

Pinning is the stage wheithe small outgrowths from the rhizomorphalled initials primordia

or pins form in the casing layer. These outgrowths continue to grow ldrgmrgh a button

stage and ultimately enlarge into a harvestable mushroom. Harvestable mushrooms appear 16 to
28 days after casing.

Pinning affects both the potential yield and quality of a crop. The management of water content
of the casingrelativehumidity, and carbon dioxide content of the air are all essential in
determining crop yield and quality.

Cropping and Harvestingis usually called flus, break or bloom and refers to the repeateth 3
5-day harvest periods during the cropping cydée harvest periods are followed by a few days
when no mushrooms are available to harvest. Once mature mushrooms argpecikdubitor

to mushroom development is remoyadd the next flush moves toward maturity. This regrowth
repeats itself in a-#o 10-day cycle and harvesting can be repeated as long as mushrooms
continue to maturghough the yield decreases with each picking cycle. Some farms harvest
throughtwo flushes others may continue for threefour. Temperaturavater management

ard ventilation continue to be critical parameters throughout the flushing period.

Another deciding factor related to the length of harvesting time is the necessity to maintain low
levels of disease pathogens and insect pastisfestation can cause total crop failure

Pathogens and insects can be controlled by cultural practices coupled with the use of pesticides
but it is most desirable to exclude these orgimsirom the growing rooms. Shorter harvesting
periods reducéhe time for pests to become established and proliferate in the crop or growing
room. After the last flush of mushrooms has been pidkedgrowing room should be closed off

and the room should be pasteurized with steam or steam with added sanitintsg ddps final

step is designed to destroy any pests and mushroom diseases that may be present in the crop or
the growing roomthus minimizing the likelihood of infesting future crops.

Emptying is whenMC is removed from the house or growing rqard the room is prepared
for a new batch of fresh substratdushroom farmers often wash the empty room and may on
occasion sanitize the wall#oors, ceilings and all wood surface3 he resulting MC is delivered
to farm fields or facilities for furtheraznposting.
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CHAPTER 3

MANAGEMENT OF RAW MATERIALS
AND MUSHROOM SUBSTRATE

3.1. Introduction

As discussed in Chapt2rgenerating a substrate for the growth of the mushroom crop is a
critical first step in mushroom culture for most cultivated commercial mushroBowly
produced compost will invariably mean disappointing yields for the farmer.

The Agriculture Communties and Rural Environment (ACRE) initiative udted in the State
enacting AcBB8 of 2005 which includes requirements for nutrient management and odor
management atBa.C.S.A. 88501522. Relevant regulations are located in TRE Chapter83
of the Pa. CodeNon-animal operations such as mushroom farmspangons producinylS for
the mushroom growers are not obligated ufd=r38 to complete and follow odor or nutrient
requirementshowever provisions for both odor and nutrient managetrege provided in the
manual as BMPs as a means of demonstrating that the mushroom operation is properly
addressing odor and nutrient impacts from their facility.

Because some materials used in thissalte are high in nutrientdhe mushroom farmenust

take care at the farm to keep these nutrients separated from the natural water resources. This
chapter reviews the composting process in the context of BMREh help protect these
resources from degradation.

A well-run operation for preparing sstrate should evidence an efficiency of design and
orderliness of operation whicim concert with good housekeeping and water managemiint
go a long way to protect water and air resources.

3.2. Watering Raw Materials and Ricks

As noted in Chapte?, watering the raw materials and the ricks of substrate is an essential
operation. If watering is optimabacteria and fungi cause changes in the raw materials in the
rick (windrow), changing the mix of raw materials into a substrate that is seléotitiee

Agaricus mushroom. Bacteria and fungi also metabolize nutrients and convert them into
microbial protein. Excess watérowever can lead to anaerobic activity within the ricks and
produce a sour product with the risk of malodors. Excess waterigalead to the loss of
nutrients which can become pollutants if not properly controlled.

A recommended practice is to add sufficient wdtat not cause wasbut of ingredients and
generation of large quantities of leachate. To find the balaring wetting of the initial piles of
substrate ingredients in the preliminaryipre-weto step the watering volumes and schedules
for the substrate ricksick turning schedulegand composting period can all be modified. Since
loss of some water frome ricks is normal and unavoidajilee design and operations on the

! This manual contains BMPs of tvigpes: preferred ways of performing normal mushroom growing activities and technical BMPs as described by
the Natural Resources Conservation Service (NRCS). The operational BMPs originate from current acceptablamidoicethe requirements
imposed by regulations. The operational BMPs are described in Chapters 3, 4 and 5. Chapter 6 andAApptiadtixreferences to the NRCS

BMPs. AppendiA contains a list of BMPs being used by the county conservation distridi a s ed on NRCS6 BMPs.
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3.3.

compost wharf must be adequate to control the highly nutritious water. Initial design of the
wharf can be helpful in this regafgut wharves can be upgraded to meet the same objective.
This objectivesimply statedlis to keep all leachateshether from raw ingredients or from the
ricks, on the wharf surface unless it is being discharged to an approved wastewater collection
unit or recycling system.

Wharf/Turning Yard Operations

Wastewater can be associated with the production gfthéSstorage of MC and from

composting of MC for later uses. Howeyptre mushroom farmer has opportunities to reduce

the potential foMS ingredients or leachates to come in contact with water resources. The wharf
should be of sufficient size to accommodate the ricks and also the movement of raw materials.
Storage locations should be chosen taking into account the concentrations of sotidslesnnt

the raw materials and the nutriedpetential to generate leachate of environmental concern.
Placement of raw materials and ricks should be optimized to reduce unnecessary traffic and
tracking of materials on the wharf. It is critical to pabisufficient room for operations and
high-quality storage areas for raw materials.

The wharf area must be paved or covered with an impervious material and sloped toward
impervious collection areas. |dealthis paved wharf area may be under rdoit this is not
practical for most farms. Though roofing is expengivis advisable for storing high nutrient
leachable raw matials like chicken manure. Roofing will minimize the potential for contact of
manure nutrients to contact with groundwated aurface water and thus minimize the lé&agh

of nutrients into the collection basin.

While storage of raw materials on paved wharf areas is the preferred management practice
alternatives can be considered for certain raw materials that have mininwapotential to

leach nutrients or other constituents. For theaterials thatlo not generate leachatbesare

ground storage is acceptable. For added protethierraw materials should be covered securely
with waterproof tarps. In some cas@wentory quantities can be reduced to accommodate the
size of the storage area.

Wharf runoff generated by storm events differs from normal leachate production because the
mushroom farmer has less opportunity to control its vateme and frequency. Metheless

good practice and environmental laws dictate that there be no discharge of untreated stormwater
from the wharf to the surface or groundwaters of the Commonwealth. Provisions must be made
for control of stormwater. The wharf must be designetiaperated to minimize ruon of
stormwaterand drainage channels must be adequately sized and constructed to carry stormwater
away prior to any contamination with wharf material. Care must be taken to size stormwater
units to accommodate higher volunadsvater from storm events. Critical in this regard are the
design and construction of collection basins. The code numbers for these management practices
are listed imlAppendixA. Once constructedhese stormwater management structures must be
maintaired to be serviceable at all times to control stormwaters. Any stormwater generated on
the wharf must be collected and treated as wastewater. The wastewater may be stored in tanks or
impoundments as discuss@dGhaptesb.
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Care taken in daily operations can also reduce the likelihood of polldi@mod housekeepingo

such as cleaning up clumps of compost and raw materials scattered about the wharf and
replacing them in ricks or storage areas can reduce the strength fbfanchpotential for odor
production. The collection of these stray materials in dry weather can control dust and the
dispersal opollution-generating materials. Drgusty areas can be lightly moistened with a fine
spray of water to reduce dust. Kegpdrainage channels and ditches that lead to collection

basins free of wharf solids allows them to serve their purpose better. It also reduces the extent to
which the solids will dissolve into the water being carried in the ditcls reducing the

pollution load on the collection and treatment system. Stormwater and drainage channels should
likewise be kept free of obstructing materials. As suggested eadirg as little water as

necessary to make a good compost can also be a way of reducin¢elegeteaation.

Collected wastewater can be reused on some wharves in the substrate preparation process.
Leachate and wastewater from the wharf can be added judiciously to the mix of raw materials in
the earlyfiprewetd heaps or later to the ricks theshges. This practice adds moisture and

nutrients to the mix and also reduces the accumulation and storage-sfreiggith wastewater

in collection basins. This recycled ligugbmetimes callefigoodie wated should be kept

aerated andgitatedto maintin at least 4 ppmdissolved oxygen (DO) concentratioHigh

DO may not be beneficighs ondarm found that recycled water wighppm DO did not provide

as good a supply of nutrients and microbes for the subsivitimtaining a measurableppm

DO is important to reduce anaerobic activity and those associated odors. Screens and filters are
a wise investment to keep solids out of the water entering the collection, lasskeeping

solids out of the waste stream and facilitating the replacemémesé solids into the ricks.

Wastewater can also be applied to MC storage piles or spread on crop fields in accordance with
the land application procedures identified in Chaptel his wastewater may be stored in tanks
or impoundments as discussediihapterb.

Regulatory Best Management Practice for Normal Farming Operations

The practices that will be discussed below apply to normal farming operatioick include
most mushroom farms. Normal farming operations are defined in the residual waste regulations
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as the customary and generally accepted practices engaged in by farms for agricultural
production provided such practice does not cause polluitmetair water, or other natural
resources. It also applies to managenmitection storagetransportationuse and disposal of
agricultural wastes on land where such materials will improve the condition of thgrewith of
crops or restorationféand for the same purpose.

a.

Normal Farming Operations

A waste management permit is not required for a mushroom composting operation solely
engaged irpreparing MS The composting operation must comply with the following

1. The composting mudte conducted on a farm or other facility that complies with
this manual and has an approved enplemented MFEMP (See Chaptes.)

2. The compost must be madengs agricultural wasteand associated garoducts
such as those listed in table 1 on &g

However if the composting operation doaet complywith BMPs in this manualt must
obtain a residual waste processing permit from the PA DEP.

Management of Waste

Although the farme®s goal may be to generate zero waste matersthall amount of
waste may be unavoidable. Wastes generatdeiMC procesdor examplewaste

water, excess substrate or efpec substrajenust be collected and stored as indicated in
this manual and an approved MFEMP. These wastes must be:

1. Reused in the substrate production process
2. Land applied according to the application rates included in this Masrual
3. Managed as waste under the residual waste regulations.

If these wastes are not directly reustbey must be stored in acdance with the
provisions of this manual. (See Chagdor more details regarding wastewater use and
storage.

Records must be maintained by the mushroom farmer on an annual basis of the amount
of waste generated from the MS production activitiesthadlisposition of the waste.
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Odor Reduction Opportunities

Odors are sometimes associated with compost operations. They are a natural occurrence but
need to be minimizedMushroom growers should adopt odor control BMPs as part of their
approvedMFEMP. These BMPs could include but are not limited to overall sanitadiost and
substrate management and recyclable water manage@#m@r ways the mushroom farmer can
reduce the odor potential of the wharf area include:

1.

Not using more nitrogenich raw ingredients than necessary to produce a nutritious
compost for the future mushroom crop.

Maintaining aerobic composting operations.

a. Not overwatering and thereby creating anaerobic conditions and nutrient wash
Out.
b. Making sure the initial mix of ingredients is thorougbpecially with manureso

avoid producing anaerobic clumps in the compost.

Preventing standing water and poor drainage areas in the, wighréing around raw
material storage areas.

Trapping solids before they enter the collection basin. If solids are already present in the
basin remove them regularly.

Aerating and agitating stormwater runoff water that is in collection basins or
impoundments.

Maintaining maximum available isolation distances from where the composting operation
is carried out and other potential land uses.

Screening (fencesrees landscapingberms) and shielding the composting operation
from the view of adjoining propsr owners.

See thevlushroom Substrate Preparation Odglanagement PlgrPenn State College of
Agricultural Scienceshttp://www.americanmushroom.org/pdfs/MshrmSubstt.pdf
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4.1.

4.2.

4.3.

CHAPTER 4

GROWING THE MUSHROOM - SPAWNING THROUGH HARVEST

Introduction

This chapter continues describitige practice$or minimizing negative environmental effects
from mushroom farming. The sdifeadings are given in chronological sequence for producing
mushrooms. This chapter contains some reference to pesticide application piaatices
additional related information can fimuind at
http://extension.psu.edu/ipm/agriculture/mushrooms/mushimamual.pdf/view The

Pennsylvania Department Afjriculture mayprovide fact sheets covering all aspects of pesticide
safety and current worker protection standards.

Spawning

As indicated in Chapte2, the process of spawning is equivalent to the planting of seeds for a
field crop. The spawn arrives on the farm in sealed containers that exclude other
microorganisms While spawn is being mixed with MS it is considered good practikeep the

area clean and to close the doors where possible. Cleanliness keeps undesirable fungal spores
and bacteria from entering during the mixing procedure.

Good practices during spawning involve proper handling of solids rather than water. The
padkaging for the spawn should be either recycled or placed in refuse containers. Substrate and
spawn mixture spilled during the mixing operation should be squeegeed from the floor and
placed with MC or stumps for utilization or disposal.

Immediately afte spawninga grower may choose to place a thin film of polyethylene over the
spawned substrate to increase?@6ncentrations in the tray or héwlp preserve water in the
compostand protect the surface from pests and mushroom pathogens. The hingénarally
reusable and should be properly discarded once removed. Good practices call for the film to be
placed without delay in the refuse for removal by a properly licensed solid waste disposal
company. While awaiting removahe plastic should begrotected from rain to eliminate the
potential for runoff of lowlevel pesticide residues from the plastic surface.

Casing

As indicated in Chaptét, the fully colonized substrate is covered with a layer of casing material
to induce the formationf the mushrooms. This step involves a major input of solid material
(peat and limestonerganic soil recycled from M@®r virgin soil) to the mushroom farming
operation.

Recommended practices include the reasonable activities related to good apinsekH

casing material is stored outside in Qullshould be treated as other raw mateyiahs erosion
into streams or storm sewers should be preventeside of the house or growing room, good
housekeeping dictates that any spilled substratasing material should be picked up at least
daily. Spilled material is pushed with a floor squeegee and picked up with a siitweel.
squeegeed materials are not to be placed with new casing for use on beds or trays because
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contact with the floor magdd impurities to the materiaBweeping with a broom may cause
dust and can spread disease within the facilitye floor debris should be handled and managed
in the same manner as M@e water used to moisten the cased substrate may also be used as a
means for the application of low levels of minerals or pesticides. In these essesally

water should be applied at a rate low enough that the casing will absorb it all. Multiple small
waterings should be used rather than a single large wateravgithexceeding the absorption

rate of the casing. Thuthere should be essentially no water or pesticide runoff from the casing
to the next lower level or onto the floor.

A recommended practice on mushroom farms is to use a dedicated tank anslyptampfor
watering. This system works as follawthe tank is filled only to the volume needed for a
specific water application. If there are to be additives for that water applidhtise powders

or solutions are placed in the tank and mixed. paBticides mixed in the tank must be used
according to the pesticide label directions. Mixing mustioae during the pumping. Itis a
recommended practice also that only sufficient mixture be prepared in the tank for a specific
room or housgso thatthere is no leftover chemical requiring storage or disposal. The tank and
pump system are useful for plain water application as well as for water with additives because
the pump assures a constant pressure at the sprinkler head. In dietrastl punp connected

to a pressurtank provides a varying pressuparticularly as other valves are opened and closed.
Good water quality practices do not allow the use of a pesticide injection system that will place
chemicals or pesticides directly into freshter supply pipes.

Fruiting and Crop Care

Pinning is initiated by shocking the mycelia with an introduction of fresh air to lower
temperatures and carbon dioxide concentration. Thergfiomgng does not have any
environmental effects in terno odors water and solids management.

Once the pins are formed and begin to grow latgercasing needs more water. As described
above under casinthe applied water may have additives for controlling undesirable bacteria or
fungi. Again the amout of water should not be too much for the casing to abdurb

preventing any runoff to the floor.
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Harvesting Operations

Mushrooms are harvested by hand. After picking the mushribennarvester trims off the ends

of the mushroonmoften called stumpsnd accumulates them in a container for removal from the
room or house. Harvesting also generates someripgand misshapen mushrooms that have

no commercial value (culls) and a small amount of dislodged casing material. Eallestimg

debris should be swept from the floor and placed together in the container specifically designated
for stumps. Stumps may be placed into the ricks to become part of future substrate or may be
spread thinly on crop land. Land application pragisuch athoserecommended for MC in

Chapters should be used for application of stump material. Stump material should not be left in
piles near mushroom houses or elsewhere because it rapidly degtadesng flies sustaining

their life cyclesand generating odors.

Workers move from hous®-house or roorto-room according to the harvest schedule. To
reduce the transport of mushroom diseatbesworkers may wet the bottoms of their footwear
on a mat saturated with disinfectant. These mat$edocated at the door(s) to each room or
house. Alspthe workerétools may be brushed clean and dipped in disinfectant. As with
pesticidesspills of these disinfectants must be avoidadl spill control and cleanup measures
must be in place.

As noted in Chapte?, mushrooms grow in cycles (flushéseaksblooms). Between flushes
water is applied to the casing to supply the next mushrooms. This water application should be
performed in the same careful manner as mentioned above under casing.

PostHarvest Clean-Out

After the last pickingthe room or house may be prepared for a heat treatment. It is good

practice to add live steam to the room or house for the purpose of pasteurizing the substrate and
interior surfaces. This practiceduces the spread of disease prior to moving all of the substrate
and casing material from that location. MC should be removed from the trays or beds and
handled in an environmentally safe manner as described in Chagftédris manual.

The room ohouse may be further disinfected or sanitized after the MC is removed. Particularly
during the outbreak of a mushroom diseaseubbing the walls and remaining wood in the room
and another application of heat may be used as a guard against futurennfecti

On occasion, during the growing cycle or after the substrate has been removed, it may be
appropriate to wash down the walls and floor of the mushroom hé&wasehis reason, the floor

drains need to be connected to approved wastewater facilitrese wastewater facilities

should be designed in accordance with all state and federal requirements as well as
recommended standards for agricultural operations as described in NRCS Technical Guides.
This wastewater should not be directly discharged toears or any other surface water or
groundwater resourcdf the mushroom growing facilities are adjacent to substrate production,
then the floor drain piping can be connected to the goodie water Aané&xisting farm without

floor drains needs to hawaa approved collection system for wastwn wastewaterFor some
mushroom farms, phase | material is delivered to a concrete pad adjacent to tHewgbpkors

of the mushroom housé& his delivery is timed for filling into the house that day or thet niay.

Since the phase | material remains on the concrete for as long as 24 to 36 hours, the pad needs to
be designed for adequate diversion of clean, upslope stormwater and the proper management of
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any contaminated runoff and leacha@hannels for theollection of contaminated runoff need

to provide pathways that do not stagnate and that lead to either a temporary holding tank, or an
appropriately sized and maintained grass infiltration area, approved as part of the MFEMP.

After the substrate fillingperation is completed, the concrete work area should be cleaned of
substrate debris and any runoff generated during this cleaning operation should be directed to the
appropriate storage or treatment arddhere is a tank for collecting lawn area stovater, the

method to clean the pathould avoid washing the spilled material into the clean stormwater

holding tank.

For other mushroom farms, trucks drop the substrate directly into a corigeyhe filling

operation. Such practices typically leavesenall amount of debris on the concrete for easy
clearrup and therefore littlef any, contaminated runoff is generated for collection and treatment
or recycling. For these farm situations, the stormwater system for this transfer area would not
include ollection, but an appropriate grass area is needed down slope.

Insect Monitoring and Control

In Pennsylvanigthere argwo fly species (Phorid and Sciarid) that feed on mushroom tissue and
have the potential to cause economic damage to therommstarm. Thes#ies must be

controlled to numbers below the economic threshold level. Integrated Pest Management (IPM)
techniques aid the farmers in minimizing the quantity of chemical insecticide needed for fly
control. IPM requires that the farmlarow the level or number of flies in the ropso a

monitoring device is essential. By observing the number of flies at the maoné&@xperienced
mushroom farmer can determine the fiige of entrylife cycle, and potential for infestation.

This is critical information for the farmer to judge the potential economic impact.

Using the observations at the monjtibie farmer can schedule the timing and dose of
insecticides. The IPM technique hetpsnakethemost efficient use of expensive chemicals.
Good housekeeping and farm sanitation practices help to eliminate breeding locations for all
species of flies. As mentioned ear]igre stumps and overripe mushrooms should be removed
from the harvest areas teduce that source of growth media for flies. For further information
view: http://extension.psu.edu/ipm/agriculture/mushrooms/mushmamual.pdf/view
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Pathogen Control

Mushrooms have pathogemso. Various species of bactenher fungj and viruses can attack
mushrooms. The farmer should use good sanitation practices as the first line of defense against
these pathogens. In the event that an fafes occursand economic impact will be felt if the
disease were to go unchecked., the economic threshold is exceegdign chemical or

biological control methods would be needed.

It is important to have as much information about the disegsesatble so that pesticide use is
most effectivenot excessive. Some diseases can be spot tredtiel others need wholeouse
treatment. From both an environmental and economic viewpoinimal use of pesticides is
best. The farmer must apply pegtes according to label directions when needed to control a
specific problem.

Pesticide Handling and Regulations

The U.S. Environmental Protection Agency (EPA) sets rules and regulations for pesticides that
apply across the nation. Easfiate may establish additional rules for the handling and

application of pesticides. The Occupational Safety and Health Administration (OSHA) has
regulations that apply to pesticides and other hazardous materials. Each mushroom farmer must
comply with regulations that are intended to protect the environment as well as people at the

farm and nearby residents. This manual does not list all of the regulations for the use of
pesticidesincluding limitations on MC usdut the farmer is expected to abide by the current

rules and the instrtions on the pesticide labeT.he county extension service is a good source of
information regarding pesticide yses is the Pennsylvania Department of Agriculture.
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4.10. Trash Disposal

General trash and refuse items on a mushroom farm include typical household items such as
newspapermMmagazinesprintout paperlunch containerseverage cangtc. Unique to

mushroom farms arethe plastic film used to cover the substratarduspawningwood

(lumber) not strong enough to stay in service for trbgds or shelvespesticide containerand
broken harvest containers. Spawn and casing packaging should be recycled or added to the
general trash. The mushroom farmer shamsglirethat a properly licensed waste disposal
company removes the waste materials and that the wastes are properly disposed of at an
appropriate disposal site. If municipal waste is generated at seasonal farm labotliamps
regulations for proper managem®f refuse must be instituted. (7 Pa. C8dg7.13)

In anticipation of refuse removal is good practice for the discarded items to be covered. In
generala dumpster or other covered container is provided by the contract hauler. The farmer
shout be sure to place items in the container so that precipitation does not wash off chemicals
such as pesticides or nutrients. The recommended method to dispose of discarded lumber is to
cut it to short lengths and place in the container. Containerigjfid pesticides should be
triple-rinsed and punctured prior to disposal. Emptied bags for powdered pesticides may be
discarded as municipal waste. Protective clothdmgnfectant matdootweatr filters, etc, that

are discarded must be managed iroagance with the pesticide or disinfectant label and the
existing state regulations.
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CHAPTER 5

MANAGEMENT OF WASTES FROM MUSHROOM GROWING OPERATIONS 8
MUSHROOM COMPOST AND WASTEWATER

Introduction

Agricultural wastewhich includes waste from mushroom growing operatimna residual waste
under the Pennsylvania Solid Waste Management Act,(388.5.6018.1016018.1003.1.
Section501 of the Act requires a permit prior to processing or disposing of or benefusaily
residual wastewhich would include land applicatiorHowever the requirements @ection501

do not apply to agricultural waste produced in the course of normal farming operations provided
that such waste is not classified as hazarddasmeetthe definition offinormal farming

operationé operations must conform with applicable laasd the use of agricultural waste must
not pollute the ajrwater or other natural resources of the Commonwediltle BMPs in this

manual are designed so that tlse of mushroom farm wastes in this manner will not pollute the
air, wateror other natural resources of this Commonwealth.

In this chapterthe residual waste management requiremients1C wastewater or other

potential wastes from mushroom growimgerations are discussed. By managing these

materials as outlined in this chaptire farmer can reduce his responsibility for obtaining

permits and still minimize the potential for pollution. This chapter also describes how these
management practiceaca MFEMP(described in more detail in Chap@®rcan work together

to the advantage of the farmer. This chapter also discusses the use of certified manure haulers
and brokers when transporting MC off sifEhe Pennsylvania Commercial Manure Hauler and
Broker Certification Act Act 49 of 2006) 3 P.S.882010.12010.12 providestraining, testing

and certification requirements for individuals hauling and brokering manure in Pennsylvania
This law applies to manurerhich is an ingredienised inthe preration of MS but does not

apply to MC However the practices utilized by certified manure haulers and brokers may be
used to demonstrate that a hauler or broker has the requisite knowledge to properly manage MC
in accordance with the lawf the Act 49 practices are not used to establish that BMPs have been
met, the PA DEPmay approve other methods if deemed appropriate.

Normal Farming Operations

If a farmer produce®S from materials thaare agricultural wastes or-guoducts and uses alf
the substrate on a mushroom fathose activities are normal farming operations and exempt
from permitting requirements.

Using the MC for the growth of cropthe establishment of lawnirf grass productigriandfill
revegetationand other horticult@al uses can all be performed as normal farming operations
when done in accordance with this manual. Agase of the BMPs in this manual benefits the
farmer orsubsequent usef the MC.

Recordkeeping

Recordkeeping represents an important aegpensive management practice that can be used
by the grower to verify the proper use and disposal of MC and wastewater. When the grower
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maintains records consistent with this secgttbe grower can also fulfithis/herobligations
under the residual waessregulations.

The amount of recommended recordkeeping is related to the type and scale of MC and
wastewater management programs. Subistaecordkeeping requirements are only triggered
for largescale MC uses or when these materials leave the favhen large volumes of MC are
given awaysold or taken awaythe grower must maintain records of the gatdume and
identity of the person taking the wasaebrief descripon of the proposed use and a description
of the ceproduct determinationThis can be recorded directly on the sales agreemmapies of
which are available to the grower and the user of the MC.

Smaltscale programs require very little in the way of recordkeeping. For giveaway programs in
which MC is picked up by homeowrseor other smatvolume operationsuch as when MC is

sold on a dump trueload basis for landscapinthe grower needs only to estimate the annual

total volume of materials given away or sold.

Where passive composting (as described later in thisefapbeing carried outhe grower
must maintain records of the length of MC storage and when the MC was removed. For
examplea grower hasour fields approved for passive compostihgtare included in the
MFEMP. For each field the grower must rattie dates when M@ appliedand dates when it
was removed for its subsequent udeng with a rough estimate of volume.

Wastewater resulting from making substrate can be utilized as part of makeup water in substrate
preparation. It can also be ajgpl for its irrigation and nutritive value to farm fields and be
conducted as a normal farming operatibdone in accordance with this manual. In the first
casethe wastewater remains in the proces&l no requirement for recordkeeping is triggered.

In the case where wastewater is applied to farm fiellsdditional recordkeeping is necessary

as long as the water is applied as outlined in an appraveent balanceheet.

However more recorlleeping is required ifor examplea mushroom grower gives away
10,000gallons of wastewater from the substrate preparation operatitimeshduring ongear

to Farmer Jones grain farmer. Jones welcomes the wastewater and uses it as part ailis nor
farming operations for both the water and the nutrients. In thistb@seaushroom grower

should keep records of the transactions including the ,detiesnes of wastewatgname of
recipient (Jonespand use of wastewater.

If the wastewater and ® are managed as suggested in this sed¢hergrower can minimize the
recordkeeping needs and be in compliance with the residual waste regulations.

Isolation Distances and Existing Facilities

The followingtwo sections deal with storage acoimposting of MC. Certain aspects of the
physical locations of these facilities may either increase or reduce their environmental impact.
Distances have been establisihgtbwn as isolation distangdbat separate these facilities from
sensitive areasvetlands streamsdrinking water source®ccupied residencestc.).

However some flexibility may be available (for exampie the development or updating of the
MFEMP) where existing facilities do not meet all the distance restrictions notedThese.
flexibility is most likely to be applicable to stationary facilities that have been in operation for
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several years prior to the publication of this mapaia already covered by a MFEMP or other
farm plan or are located at the farm where the MC weserated. For examplehere a low
permeability pad or roof effectively reduces the threat of groundwater contamjia¢ise
isolation distances may not apply.

It is, nonethelesshighly recommended that these isolation distances be observed aherev
possible. Farmers or other operators are strongly encouraged to design new facilities or modify
existing facilities to be consistent with these restrictions in order to assure pollution prevention in
the future.

Applications of MC will need to beonsistent with a MC Field Crop Application Sheet
(AppendixC) for importing opeations receiving more than 1@hs of the material within a
12-month time frame. Thisesponsibility is to be described in the contract entered into between
the grower andniie MC broker/purchasing company. Tdreker shalpbrovide a MC Field Crop
Application Sheet for each agricultural operation that is importing the MC material.

When the MC will be directly transferred to an importing agricultural operation for land
applcation on that importing sit¢he mushroom grower shall supply a MC Field Crop
Application SheetAppendixC) in order to provide direction on the proper application rate of
the material.

For thirdparty brokers or purchasing companies that furthergsothe MC on their sites for
purposes other than direct application to agricultural laan84C Field Crop Application Sheet is
not required.

If the MC is hauled to another land parcel owned by the grower, faem the grower will
maintain responsibilitat the other location. This responsibility forsite storage of the
material is described below according to the expected use of the MC.

Smaltscale MC relocation programs (less than t@® per year to a given importer) require

very little in theway of recordkeeping. For giveaway grams in which MC is picked up by
homeownersthe grower needs only to estimate the annual total volume of materials given away
For the occasional sale of MC directly from the farm on a dump-tnazk basis for ladscaping

there need only be a record of who received the matetiain and how much.

Hauling and Temporary Holding

Any temporary storage of the MC shall be done in such a way as to ensure that there is no direct
discharge of material or runafh surface or groundwater resourc®RCS standard practices
shall be followed for any storage. {Roof Runoff Structure (558)(988jiment Basin
(350)(1/10) Stormwater Runoff Control (570)99/10)The site may require runoff collection
and/or a structre for storage Selected examples of temporary storing methods incladesolil
on a padand under a roof. On any soil base locatiba seasonal high water table must be
deeper than 2ihiches. Alsogisolation distances are required for all sit&fie storage location
must be at least 3G@etfrom a drinking water sourcat least 30@eetfrom an occupied
dwelling, unless the owner agrees to a reduced distamceno less than 1@8etfrom a stream
wetland spring or sinkhole. Runoff practisenust be addressed on a-sipecific basis. The
duration of storage is the primary factor in determining the otheclsiiacteristicsas follows:
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For a storage period of less than H&Ys and at a site that it continuously
used for storagehe base may be soil. Site grading guidelines and erosion control
practices must be followed.

For land application areassually field cropswhere MC isnot stored

continuously in the same locatidlC may be storedn soil until the next

cropping cycle but in no case longer than #8@s. The storage must be part of

an approved and implemented farm nutrient management plan (unless an MFEMP
has ben prepared for the location].he maximum volume to be stored ineld

cannot exceed the volume that will be land applied in that, frelaccordance

with this manual and the Penn State Agronomy Guldeng the next growing

season.

For a storage period of more than 1&s but less thamneyear, the MC must

be stored on a pad or under a roof. The pad must follow NRCS specifications for
an impervious surface. For an-farm storage facilitythe maximum volume of

MC that may be stored at the location where the MC is generated during the
course obneyear canot exceed the annual volume of MC generated by that
mushroom farm. For a nelarm storage facilitythe maximum volume of storage

for oneyear cannot exceed P00 cubic yards o acres in size The operation

must be in compliance witk5 Pa Code Chager 102 (relating to erosioand
sedimentontrol), and cannot pollute the awater, or other natural resources of

the Commonwealth. The storage facility owner must maintain records of the date
and volume of all MC that is received and the date and volume of all MC that is
removed from the facility In addition the records must includbe name of the
mushroom grower bringing MC to the sitee name of the person removing the
MC, and a brief description of the use of the MC.

Storage (no management) of a given load of MC is not allowed for longer than a
year. Either active compasg or passive composting procedures must be
followed to stabilize MC prior to use for horticultural applications.

Transfer facility- A site that is used to receive anddistribute MC must have an
impervious pad and runoff management practidgdsrunoff coming in contact

with MC needs to be collected and treated. The MC at this site is delivered and
removed regularlyso that no specific material remains for more thaayear. It

is expected that the MC at a transfer facility is typicallg sn 3@ays old.

5.6. Composting of Mushroom Compost

a.

Passive Compostingr Curing of Mushroom Compost

Passive composting or curing involves creating shallow piles of MC from a farm and
allowing it to decompose naturally into a more stahlenuslike product that can be
used as casing in mushroom growing operations or for other agronomic uses. This
system cannot maintain the same high temperature conditions necessary for rapid
composting and therefore results in slower decomposition. rdicgpto these BMRghe
cured MC must be used in a manner consistent with the land application procedures
identified in thischapter tajualify as a normal farming operation. The composting of
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MC must be conducted in a manner that prevents groundwaperdd¢ion and surface
water pollution.

The BMPsof a passive composting operation must be carried out in the following ways:

1. The MC must be processed in a layer not to extieregfeet in depth. Since MC
selfcompacts during the early days ofptacementthe depth should be
measured 3@ays after placement.

2. The passive composting process must be managed in accordance with an
approved MFEMP.

3. The passive composting process must be completideayears or lesainless a
longer period is needed to prepare the MC for a particular use. If this is the case
the specific alternate practice must be included in the MFEMP.

4. The same field cannot be used for additional passive composting until the field
has undergaetwo resting years (years of no applicatiomuring the resting
period the crop must be planted and harvested to remove nutrients.

5. The operation must assure prevention of stormwater runoff to the greatest
possible extent.

6. If passive composting taking place on an impervious surfglee runoff water
must be collected and treated or reused according to the dissolved and suspended
nutrient concentrationsCollection facility design and impervious pad
construction need to ®nsistentvith NRCSspecifications.

7. To reduce the potential for air dispersisarface water runaoffind groundwater
contaminationa fastgrowing vegetative cover must be established on the surface
of the MC withinsix months after placement.

8. Passivecomposting is prohibited in the following locationsithin the 108year
floodplairt within 100feetof a wetlangwithin 100feetof a sinkhole within
100feetof a perennial stream or other waters of the Commonweiltin
300feetof a drinking wate source within 100feetof the property boundarand
in areas where the seasonal high water table is less thach28 from the
surface during any season of the yiéaarried out on bare soil

If passive composting is carried out using the pcastnoted aboygroundwater
monitoring will not be required. Howevef the practices are modified in amay that
results in more MC being applied per ageundwater monitoring may be required.
Monitoring should be conducted in a manner that detrates groundwater degradation
is not occurring. This monitoring may include but not be limited to underdrain
monitoring lysimeter monitoring or groundwater monitoring. The monitoring should be
done on a quarterly basis and must be approved as phet FIREMP. The parameters
tested on a quarterly basis must incluamtea minimumspecific conductance. If the
specific conductance level exceeds p@thos above the background leuék following
additional parameters must be added beginwitigthe next quarterly sampling sulfate
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DOC, chlorides and nitrates. (Though nitrates can enter groundwater from a variety of
sourcesmany of which are not related to MC placemaittates can serve as an
indication of the effect of poorly managed MC on grouater.)

If the monitoring indicates that groundwater degradation has occurred or is occurring that
exceeds a remediation standard as defined in the Administration of Land Recycling
Program Regulation2% Pa Code Chapte250) for any constituena scheule must be
developed withironemonth which indicates the steps to be taken to further investigate
the groundwater degradation or to initiate mitigating measwi@sh may include

removal. The removed MC must be properly managed using the practices noted in this
manual or properly disposed. The groundwater remediation must meet a cleanup
standard under the Land Recycling and Environmental Remediation StaAdards
35P.S886026.1016026909. In the futurethe same area should not be used for passive
composting unless a revisddsign thatvill not cause groundwater degradation is
approved and made part of the MFEMP.

Figure 51:
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Figure 52: PassiveComposting oMushroomCompost

k-4

Active Compostingof Mushroom Composton a Farm

Active composting involves mixing the MC and forming it into elongated piles

commonly called windrows. These windrows pegiodically turned or agitated. This

process provides faster decomposition due to the attainment of high temperatures and the
trapping of the heat within the mass of the pile. Turning the pile provides temporary
cooling to the hot pile interiprotatescool outer material to the pile interjoeplenishes

pile porosity and disperses decomposition gases and water vapor.
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After compostingthe cured MC must be used in accordance with this manual. If used as
part of normal farming operatiorthe curedMiIC must be used in accordance with the

land application procedures identified in tbispter Additionally, all active composting
must be dne in accordance witmaMFEMP. Otherwise an individual or general permit

is required for composting and subsenqt use of the material.

The BMPs of an active composting operation must be completed witbiyear and
must be carried out as described below.

1. The composting and storage of any MC or composted MC must be conducted on
a concreteasphaltor low permeability compacted earthen pad that is capable of
containing and collecting all liquids generated from the composting pracess
must be conducted in a vessel or under a roof.

2. Any liquids collected from the process must be directly reuséukei composting
process or stored and land applied in accordance with this chapter.

3. Composting must be maintained by means designed to promote largely aerobic
conditions.
4, The compost windrows must be constructed promtlgio case longer tima

two (2) weeks following receipt of the MC.

5. The MC composting facilityexcluding any areas used for storage of bagged
product or bulk product under coyshould noexceed amrea that the composter
cannot adequatelyontrol. (Facilities of greater thand&cres may be subject to
additional requirements and review.)

6. Composting is prohibited in the following locations unless conducted within a
vessel within 20inches of the seasonal high water talighin the 100year
floodplairt within 100feetof a wetlangdwithin 300feetof an occupied dwelling
unless the owner agrees in writing to a lesser distavitten 300feetof a
residential wellwithin 100feetof a sinkholeand within 10(feetof a perennial
stream or ther waters of the Commonwealth and within 1&€tof a property
boundary.

7. All stormwater should be diverted around the pad. A berm around the pad should
be established to prevent ron and collect ruoff.
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5.7.
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Figure 54: Active Composting oMushroomCompost
Storage and Reuse of Wastewater from Mushroom Compost Operation

As noted earliewastewater also can result from the production of MC and from its storage. To
a much lesser extent can result from composting of the MC for later uses. The collected
wastewater can be reused in the substrate generation preeggdied to MC stoge piles or

spread on crop fields as a normal farming operation if performed in accordance with the land
application procedures identified in this chapter. The wastewater may be stored in tanks or
impoundments as discussed below.
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a.

Storage of Wastewéer in Tanks

To avoid the detailed design and operating requirements necessary for storage
impoundmentssuch as liners and groundwater monitoyibgs recommendd by the PA
DEP that tanks besed for wastewater storage. The following are requinésrfer
storag tank use under this manual.

1.

The tanks must have sufficient shell strength to ensure that they do not collapse or
rupture. No wastewater can be placed in a tank if it would cause the tank to
rupture leak corrode or otherwise fail. Tanks must be constructed in accordance
with the NRCS$s Pennsylvania Soil and WatéonservatiorTechnical Guide

and Specificatior313 criteria and all other locatate and federal requirements.

The tank must baspected during construction or installation and annually
during operation for uniformitydamage and imperfections.

Subsurface tanks used for wastewateragtermust be hydrostatically tested
annually and when there is evidence of a leak. Thi®eatone by comparing
measurements over a-®ur period. Visual inspection can be used where
subsurface tanks are constructed in vaults or other structures that provide
sufficient space for physical observation. If a leak is detetited®A DEP
Region& Office must be contacted.

Storage of Wastewater in Impoundments

Storage in impoundments is more heavily regulated by PA DEP because of concerns for
groundwater protectionN R C SRemnsylvania Soil and Water Conservation Technical
Guide provides &rious operational and structural standards that apply to mushroom
farms The MFEMPs are expected to follow the appropriate standards that have been
tested and reviewed for reliabilityfhe relevant technical guide numbers are listed in
AppendixA.
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5.8

Land Application of Mushroom Compost and Wastewater

The MC and wastewater generated from mushroom growing operations can be valuable
agricultural byproducts that should be put to use in normal farming operations. Applying the

MC to fields and lawns noishes vegetatignmproves the tilthaeration and watetholding

capacity of soildecreases soil erosion potentaid promotes the growth of beneficial soil
organisms. As an alternative to diverting all wastewater to tanks or impoundments gsior to i

final use wastewater can be diverted to a vegetated area or similar arrangement that is capable of
filtering solids and using all nutrients without causing pollution. This practice must be approved
as part of a MFEMP.

Unfortunately many MC or wasiwater management systems do not fully utilize the nutrients in
MC. Applying MC or wastewater in excesd the wrong timgor improperly handling it in

other waysreleases the nutrients into the air and water. Instead of nourishingtbeps
nutrientsmay leach through the soil and into groundwater. One common misuse of agricultural
waste for exampleis to apply it to a field and then to supply a @oputrient needs with
commercial fertilizer without considering the nutrients contained in theewa#st efficient MC

or wastewater management and application system pbe¢tdoes not exceethe needs of the

crop and thereby minimizes pollution.

The following sections identify the BMPs for the land application of MC and wastewater
generated fronthe storage of MC.

a. Site Considerations

The mushroom grower or other person who applies MC or wastewater must follow
certain regulations to ensure they are protecting soil qualiy first-time applications

of MC to a crop fielda Field Crop Application Sheet must be developedr subsequent

MC applications to that fielch Nutrient Balance Sheet should be complefedutrient
Balance Sheet should also be completed for all fields where wastewater is.appéed
countyconservation district or a private consultant may assist in developing either a Field
Crop Application Sheet or Nutrient Balance Sheet.

The county conservation district or a private consultant may also develop or assist in the
development of the MFEMP. hE MC or wastewater may not be applied on the soil

surface within 10@eetof a drinking water sour¢springs sinkholes streams or lakes.

The setback can be reduced to 35 feet for streams and lakes with a permanent vegetative
buffer.

b. Nutrient Content of Mushroom Compost or Wastewater from MushroomCompost

Agricultural applications of MC must be consistent with the Mushroom Field Crop
Application SheetAppendixC) for operations receiving more than 100 tons of the
material within a 1Znonth time fame The broker needs to provide a Mushroom
Compost Field Crop Application Sheet to each agricultural operation that is importing
mushroom compost for land application.

The amounts of nitrogephosphorousand potassiugor N-P-K, in the MC or
wastewater vary depending upon the materials used to develop the suastnatk as
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the methods of handling the MC or wastewater prior to field application. Because the
nutrients and other chemicals in the MC or wastewater can vary the ddferent

substrate mixesach mushroom farmer or other person who land applies MC and
wastewater must analyze the MC and liquids to deterratree minimumtheir N-P-K

nutrient content. After the baseline nutrient content is establisty@ehtecnalyses are

not necessary unless the ingredients in the substrate mix are changed or the mushroom
grower has reason to believe that changes in the MC composition have occurred.

Application Methods and Timing
Wastewater

The MFEMP will specify themethods and timing of wastewater and MC application.
Wastewater can be used to irrigate and fertilize an existing perennial crop (for example
hay) or a seasonal field crop. It can be applied to the ground or vegetation, surfiace
can be incorporateidto the soil.

Seasonal application timing and site selection are important considerations for
wastewater application. Spring application is best for conserving nutrients. At this time
wastewater application can be coordinated with crop germinatitre end of the

dormant period for an existing crop. Summer application of wastewater is suitable for
smalkgrain stubblenon-crop fields or little-used pastures. Fall application of
wastewater generally results in greater nutrient loss than doeg application.

However if wastewater is incorporated or injected immediatilg soil will immobilize
some nutrientsespecially at soil temperatures belowB0 During this season
wastewater is best applied to fields to be planted in winter grains or cover crops. If
winter crops are not to be plant@dhstewater should be applied to the fields containing
the most vegetation or crop residues.

Winter application of wastewatertise least desirable from both a nutrient use and
pollution point of view. The frozen soil surface prevents rain and melting snow from
carrying nutrients into the soil. The result is nutrient loss and pollution through runoff.
Winter application of wasteater should be avoided by foresight and good planning. If
occasional spreading is necessé#ng wastewater should be applied to distant fields with
the least runoff potential. Application should be in areas that are at ledse1fdOm
streams andtat have slopes less than 3%less other provisions are madeha

MFEMP. The wastewater should be applied to limited access fields in early \ieer

to nearer fields later in the season when mud and snow make spreading more difficult.
Winter appication of wastewater must not cause surface water pollution. Measures to
prevent surface water pollution must be addresséweiMFEMP.

Mushroom Compost
Mushroom Compost is a material of proven value for soil conditioning anetéong
fertilization. It provides a variety of plant macro and micronutrignemy of which are

in the organic form and have slawlease properties. MC adds muaeded organic
matter to poor or impoverished soils.
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MC can be applied as a top dressing t@=&sting crop (for exampldray), as mulch or

as a fertilizer. Due to the physical characteristics of MChutrients are in a more stable
form than those in its raw ingredients or in manures. They pose less threat to surface
water resources if reasalple care is taken to avoid application to areas where erosion is
likely.

As noted above for wastewat®C can be applied during any seasout spring

applications are most beneficial for seasonal field crops. Summer application is also
suitable forsmallgrain stubblenon-crop fields or little-used pastures. Spreading MC
following the removal obnehay cutting has logistical advantages and also provides
nutrients for the growth of the next cutting. MC application in the fall should be targeted
for fields with winter grainscover cropssignificant vegetation or crop residues. As with
wastewaterwinter application of MC requires careful choice of fields and must be
performed according to any winter restrictions in the MFEMP. MC may also iieel sto

until the season of use as outlined earlier in this chapter.

Because of its solid fornMC can be applied to more steeply sloped fields with less

threat of nutrient loss and pollution than can wastewater. Slopes up to 12% can be used
for MC applicdion in spring summer or fall. During winteslopes should be limited to

3%, and application should be in areas that are at least 100 feet from st\éegesated

buffer areas located at the base of steep slopes can effectively take up nutrienghthat m
be transported during heavy precipitation. Af86t setback from streams should be the
minimum distance for MC application when a permanent vegetative buffer is provided.

Application Rate

In theMFEMP aField Crop Application Sheet or Nutrient Balance Sheet will provide a
guide as to the amount of MC to be placed on the field or othgr It is important that

the nutrient contents (R-K) of the MC match the needs of the vegetation in the
applicationareas SeeAppendixC for supporting informationFor wastewater

application to crop landhe nutrient balance as well as a limit on the amount of liquid to
be applied over a specified time may also be part of the flaa the conservation

district for sitespecific plan development regarding wastewater system design and
operational planning.

The amount of available nitrogen in the material to be applied to the land is limited to the
amount of nitrogen required by the crop to be growhe organic niaure of the MC

gives it slow release properties and allows only a portion (approximately 20% of its
nitrogen to be available in the fingtar If MC is being applied as the only fertilizehis

fairly low rate of nitrogen availability will affect the aant of MC to be appliedThe
application guidelines iAppendixC account for this slowelease OccasionallyMC is

used as a protective layer to reduce evaporgii@vent erosion or control weeds

somewhat in the role of mulcliFor those uses wheselbsequent tillage is avoiddte

depth may be up teix inches.

Under some circumstancgesst results of soil fertilitywastewater or MC could point to

other constituents as the basis for application rates. For more information on calculating
the annual application rate based on crop nutrient requirements and soil fertility
managementonsult with the county conservatidistrict or NRCS representatiyer
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refer to the most current edition of the Penn State Agronomy Guide. Additional
information on the land application of wastewater is available freniPADEP Regional
Water Quality Management Program.

Mushroom Compost Uses Other Than Normal Farming Operations

There is an increasing potential for the use of iIM@umerous noiiarming applications
such as reclaiminmined land or assisig in the establishment of wetlands. This use is
not considered aormal farming operatigrand thereforethe permit exemption for its

use does not exist. Howeyar many instanceshe use of MC can be done as part of
another permit. For examplkbe use of MC in reregetating a landfill or active mine site
can bedone as part of the operating permit issued to those facilities. In other instéances
general permit for beneficial use may be obtained from the PA DEP Bureau of Waste
Management for the use of the materials to reclaim active mines or establish wetlands
a determination that the MC is a-pooduct for these purposes may be pursuddo,
PENNDOT has used MC in roadside restoration efforts in their Strategic Recycling
Program.If the MC is qualified as a eproduct for these usgso residual wastegomit

is required. At these operatigiise use of MC that is covered by a general permit or
gualified as a c@roduct may also need to be approved as part of a permit or approval
issued by the PA DEP for the particular mine reclamation or wetland wohistr

activity. The beneficial use of finished compost under General Permit WMGRO025 is for
use, marketing or distribution as a soil conditioner, soil amendment, fertilizer, mulch or
for erosion control.The finished compost is not considered a wastenvithieas satisfied

the conditions of this permit.

Since these uses are not considered normal farming oper#tiemggower must maintain
records of the dafeolume and identity of the person taking the waaterief description
of the proposed use aaddescription of the eproduct determination.

Distribution and Sale Requirements

In addition to the requirements in this manb&C that is sold or distributed in bulk or

bag as a fertilizer or soil conditioner in the Commonwealth must be registah the
Pa. Department of AgricultureMC has a dual purpose specialty fertilizer/soll
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amendment label available showing the results of chemical analysis in 2005
(AppendixB). The label provides a generic outline of labeling requirements for MC or
MC mixed products that would be marketed as a fertjlez@t amendment or both.

A specialty fertilizer is a fertilizer distributed for ndarm use and fertilizer material

primarily intended to supply plant nutrients other than nitrogbosphate andtuble

potash All fertilizers must be sold on the basis of net weight because of the requirements
of the guaranteed analysis.

A soil amendment is any substance that is intended to change the chemical or physical
characteristics of soilA plant amendma is any substance applied to plants or seeds that
are intended to improve germinatja@mowth, yield, product qualityreproductionflavor

or other desirable characteristic of plants.

Multi-purpose products intended to supply plant nutrjesaiié/plart amendments and/or
limiting materials must be labelglitensedand registered (as required) under each
respective law prior to being offered for saleld or distributed in Pennsylvania.

Specialty fertilizers and soil and plant amendment materialsegulated through the
product registration to ensure consumer safety and efficdagples are collected and
analyzed to ensure products are currently registaredt labeling requirements and are
not adulterated.

For licensinglabeling product regstration and tonnage reportirthe program
requirements for fertilizer and soil amendments are available for review at the
Pennsylvania Department of Agriculture websitevatv.agriculture.state.pa.us

Water Management for Nutrient Control

This section on water management addresses water with several different identifying
adjectives 1) fresh water coming from a weR) goodie water used to increase the
moisture content of substra®) roof waterand lawn area stormwater) runoff water

from hard surfaces where substrate or ingredients are prasdri)leachate Any
wastewater not used in accordance with normal farming operations and managed in
accordance with these BMPs may require wastecamgiter permits for processingse

or disposal.

Water added to the raw materials provides the necessary moisture balance for the desired
microbial action in substrate preparation. Bacteria and fungi metabolize nutrients and
convert them into microbigdrotein. Excess water applied to the substrate can lead to the
loss of nutrientswhich can become pollutants if not properly managed. A recommended
practice is to add sufficient watdrut not so much water as to cause washof

ingredients and nuints To find the balance poinvetting of the initial piles of

substrate ingredients in the preliminaryfipre-conditioning step the watering volumes

and schedules for the substrate ricksstrate turning schedujesmd composting period

may need to be modified until the optimunncrobial growth is obtainedSince release

of some water from the ricks is normal and unavoidab&design and operation on the
compost wharf must be adequate to control and captuteghly nutritious runoff

(referred to as goodie water). The initial design process for a new wharf is the most
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effective time to consider and address this issueexisting wharves can and must be
upgraded to meet the same objective.

Enclosed or paidlly enclosed facilities for preparing substrate usually have an aerated
floor. Fresh airwith oxygen and lower temperatyie used to manage the microbial
growth in the substrate material. These types of enclosed facilities have microbial and
condenation water coming from the bottom of the bunker or horizontal silo. This excess
water is high in nutrients and can be reused for wetting the incoming ingredients. This
collected water is also referred tof@®odie watep recognizing its important

charcteristics that help facilitate the composting process. Application of this goodie
water to the incoming materials provides additional bacteria to aid the substrate nutrient
conversion Since this goodie water is already in pigesan be handled byrgvity or
pumping and transferred to appropriate temporary holding. If holding the goodie water
more than a few hourthere may need to be supplemental aeration to keep the beneficial
microbes growing and to address odor issues associated with thisampeater supply

and microbe inoculation source.

Rainwater falling onto the substrate preparation area differs from natural leaching of
microbial water from the substrat&torm events may deliver large volumes of water
whereas the leachate mayaeelatively small volume. Nonethelegsod practice and
environmental laws dictate that there be no discharge of untreated runoff from the raw
materials storage argae wharf or bunkers to the surface or groundwaters of the
Commonwealth. The runoffater generated on the wharf (goodie water) must be
collected and used in the composting proceduréreated as wastewater. The collection
of the goodie water is not only important for the environmiauit this water serves an
important role in hydratingnd inoculating the composting materials in order to facilitate
the composting process. The need to dispose of this goodie water on fields outside of the
composting process is only necessary to address uniquely historic rainfall events where
the accumuligon of this water is in excess of the needs for the compogtougss. The
goodie water may be stored in either tanks or impoundremdsmust be aerated.

Aeration including agitationthat keeps dissolved oxygen concentratioh milligram

per liter (1 ppm) has been found most beneficial for both odor reduction and application
of goodie water to substrate mixeéBhe volume otontainment for this recyclable water
must be designed according to the total area of impervious material and the aggpropriat
rain intensity values for the farm location (see NRCS standards). Recyclable goodie
water from the wharf can be added judiciously to the mix of raw materials in the early
fpre-conditioning heaps or to the bunker substrateto ricks during turning. This

practice adds moisture to the mix and also reduces the accumulation of high strength
nutrients in collection basinsThis recycled goodie water must be kept aerated to reduce
anaerobi@ctivity, odors and settlement afolids in the collection basins.

Provisions must be made for control of clean stormwater as well. The wharf and
ingredient storage areas must be designed and operated to negateotinefrun

stormwater to these surfaces. All upslope diversion systanthassociated drainage

channels implemented to keep this clean water must be adequately sized and constructed
to carry stormwater awaypreventing contamination by wharf material. Care must be

taken to size stormwater storage units to accommodategherhiolumes of water from

storm events. Ciritical in this regard are the design and construction of roof water and
lawn area stormwater collection basins or infiltration areas intended to manage
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stormwater flow in order to minimize damage to downstrea@asadue to excessive

hydraulic loads. References for these management practices are |ispgbndixA.

Once constructedhese stormwater management practices must be maintained to be
serviceable at all times to control clean stormwaters. Thisvelhatlean stormwater

may be used for substrate preparation when needed. Emergency drawdown of a full
stormwater pond can be provided by land application (irrigation) equipment. Such land
application events need to be planned according to both nwndrtydraulic guidelines

(see nutriment management references) with the expectation that nutrient concentrations
in this water source will be negligible.

Rain water that lands on a substrate rick and filters through and out of the rick can carry
away nutients. This water trickling through the ricks is referred to in this guidance
document as leachate. A covered bunker for aerated composting will not have Jeachate
but as noted above there is water expected in the floor drains of a.burkehate

relative to MC piles and rows is addressed in Chégpter

Care taken in daily operations can also reduce the likelihood of pollui@ood
housekeepingshould include cleaning up clumpsM{ and raw materials scattered
about the wharf and placing themrioks or with raw materials ready for the next batch
of MC. The collection of these stray materials in dry weather can control dust and the
dispersal of pollutiorgenerating materials. Drgusty areas can be lightly moistened

with a fine spray of watdp reduce dust. Screens and filters are a wise investment to
remove solids from the water entering the collection basins. Keeping drainage channels
free of wharf solids allows them to better serve their purptisdso reduces the extent

to which thesolids will dissolve into the channel watdrus reducing the pollution load

on the collection and treatment system. Stormwater and drainage channels should
likewise be kept free of stonegavel and other inorganic materials. As suggested
earlier usng the appropriate amount of water to make a good substrate also minimizes
runoff volume.
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6.1.

6.2.

CHAPTER 6

MUSHROOM FARM ENVIRONMENTAL MANAGEMENT PLAN S(MFEMP s)

Introduction

Under state lawPA DEP has the responsibility to protect the quality of the waters of the
Commonwealth and the authority to require a permit for the management of groundwater and
surface water.

However PA DEP has determined that those processing facilities thattepei@cordance with

this manual and that have develop@dd, and implementedreMFEMP may not be required to
obtain a waste management permit or comply with the residual waste storage requirements. A
MFEMP is a carefully planned program and docureeéméecord outlining how the mushroom
farmer or landowner intengwithin practical limits to manage the farm to prevent pollution
incidents and to maintain or improve the condition of the s@iter, and air resources.

To comply with applicable reguians all operations listed below need MFEMPs

1. farms that produce mushrooms
2. farms and other producers of M&hd
3. MC processors.

TheN R C SRemnsylvania Soil and Water Conservation Technical Guide provides various
operational angtructural standards that apply to mushroom farie MFEMPs are expected
to follow the appropriate standards that have been tested and reviewed for relihaity
relevant technical guide numbers are listeAppendixA.

The MFEMP

The MFEMP nay be developed for a specific operation in cooperation with the NRCS and the
county conservation distridiaking into account the particular characteristics of the operation

An updated MFEMP is required periodically according to the conservatiorctlistuially every

three tdfive years For many farmsin addition to improved operational measyszssne new

BMP structures will need to be installed. The agencies that assist in development of the MFEMP
may also provide technical help for installatmirthe practices. With certain qualifications

there may be costhare funds available to implement the MFEMP.

As the MFEMP is implemented serves as a documented record of the faisreffort to

comply with regulatory requirements. If the requigsts in the plan are being méte MFEMP
will serve in the place of a PA DEP permit and will be kept on file with the PA DEP Regional
Water Quality Management Office.

The MFEMP will focus on the detailed design requirements for structures and specific
management activities that will prevent pollution during normal farm operations. The MFEMP
will also provide the procedures to follow in the event of a pollution incident to minimize the
impact of the pollution. It will need to be updated to reflect gkann technologygovernment
regulation and when the potential to cause pollution changes at the farm.
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6.3.

All farms that apply MC or wastewater as a soil conditioner or fertilizer and that are not required
to develop a full MFEMP must develop and implemna nutrient balance sheet. A nutrient

balance sheet incorporates the BMPs to control plant nutrients for crop production and water
quality protection. A conservation plan identifies conservation practicesiaiie very least
includes an erosion arsg¢édimentation control plan. In additiall farms that apply mushroom
compost as a soil conditioner or fertilizer or wastewatetuding water coming from the

compost production or storage argasist follow the guidelines for applicatiofAppendixC).

Basic Components of a MFEMP

The MFEMP is designed to prevent pollution or the danger of pollution to the ground or surface
waters of the Commonwealth. It identifies specifically the required BMPs to meet those
objectives. These are normally covered in the following plan compongihtsomponents

shown below may not be required for each farm.

a. Erosion and Sediment Control

This section of the plan looks at the sggsology topographyground coverand other
natural features of the site. Depending on these natural fedMes may be required
to prevent erosion and pollution from sediment. Some examples of BMPsoateur
strips diversions waterwaysterracescrop rotationand critical area planting. The
Clean Streams Law and regulations promulgated therel2lea. CodeChapterl02,
requirean erosion and sedimentatioontrolplan for all plowing or tilling activities.

b. Surface Water and Stornwater Management

Earlier chapters have presented operational practices that can reduce potential for
pollution of surface waters. When properly implemengestormwater management plan
will assure that the quality of runoff during a storm event is protected. At most
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mushroom farm operationstormwater runoff can be divided into uncontaminated and
confaminated water. The uncontaminated water must be directed away from possible
sources of contamination or carried through the site using BMPs such as diversions
underground pipe systenmrsof downspoutsgutters draing and waterways. BMPs must
be in phce to ensure that contaminated stormwater is managed so that no discharge
occurs to the surface or groundwater.

Groundwater Protection

The plan includes a section describing the BMPs to be instituted or constructed to prevent
or minimize groundwatecontamination. Some of the BMPs that could be utilized

include storing raw materials and MC on impervious surfaces or undeyirsiédling
monitoring wells around impoundment structyiasd developing well head protection

zones.

Nutrient Management for MC Utilizati on or Spray Irrigation Programs

A Mushroom Compost Field Crop Application Sheet is site specific and implicitly
accounts for the crop nutrient requirements (nitrpgeosphate and potassium)
providing for maximum crop yields while protecting water qualityie Application

Sheet includes the followingexpected crop yieldand any limitations based on
proximity to water resources and af&mt buffer from streamlakes and ponds.

If spray irrigation is to be utilized at an operatj@Nutrient Balance Sheet may be
required to include a water budgspraying schedujeroper sizing and layout to address
infiltration and water holding issugess well as other necessary BMPs.

MC that leaves anushroom growing farm for field application should be applied on
those fields according to the MC Field Crop Application sh&ée receiving farmer will
maintain those appropriate records unless the mushroom grower or their employee is
applying the MCin which case a copy of the record is maintained at the exporting farm.

A Nutrient Balance Sheet is site specific and includes the field crop requirements for the
management of nutrients (nitroggosphorus and potassium) required for maximum
crop yields while protecting water quality. The Plan includes the following:

1. expected crop yield

2. existing nutrient levels in the sails

3. the seasamethod of applicatiorand the amount of nutrients applied to maintain
optimum nutrient levels for particular crop

4. normal farming practices including limingest contrglcrop rotationand
harvesting
5. a description of farming practices such as spray irrigation of runoff water

collected from the wharf or MC storage argagpoundmentsand land
application of MC and
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6. limitations based on land slopmver typeinfiltration rates soil moisture and
proximity to water resources.

Integrated Pest ManagementIPM)

Use of chemical pesticides can be minimized when an effectivePIBMis in place.

IPM involves developing and implementing a program to determine the threshold
population size of a pest at which an economically meaningful level of crop damage
occurs and minimizing pest damage in excess of that level. Pest controéma
accomplished using the proper roimemical or alternative controls. It is recommended
that chemical control of pests should be used only as needed. An IPM Plan includes the
proper usehandling and storage of all pesticides. (See
http://extension.psu.edu/ipm/agriculture/mushrooms/mushiamual. pdf/viewfor

more information on pest management.)

Operations and Maintenance Requirements

Any BMP that isinstalled has normal required maintenance. No systermatter how

well it worked when it was installedan function without maintenance. Operation and
maintenance for individual practices are described INtRRC S 6 s Pennsyl vani
Water Conseration Technical Guidaused by county conservation districts. The

following are examples of items to address:

1. Grassed diversionsvaterwaysand impoundment embankments need to be
mowed at least twice a year

2. Structures must be inspected évacks or structural failure
3. Pumps need periodic inspection and greasingd
4. Schedules for the removal of solids from collection basicieens or entrapments

should be devefmed.

These items and others pertinent to the specific farm sheuhttluded in the operation

and maintenance section of the MFEMP. Recordkeeping is an important part of the
operations and maintenance component of the MFEMP as it is being implemented. The
BMPs should be listed and checked off as they are inspectedinggection date and

any corrective action taken should be recorded.

BestManagementPracticesImplementation Schedule

The implementation schedule must include a full listing of the@pitanned BMPs with

the dates they are scheduled to be implated. The detailed schedule must be included
in the MFEMRB but can be revised by requesting and receiving approval from the county
conservation district and sending a revised schedule to be placed in the file at the PA
DEP Regional Water Quality Managemd&rogram.
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6.4.

6.5.

h. Odor Management

Odors are natural occurrences in mushroom composting operations. Havewerer
must minimize and control potential odors from his operation. Many of the odor
reduction techniques and BMPs have already been described in Gyagietion 3.5,
Odor Reduction Opportunities. A description of the specific odor control metthatds
will be utilized at the farm should be included in the MFEMP.

I. Emergency Preparedness Plan

An Emergency Preparedness Plan outlines the types of emergencies that require
notification of community and government agengibe steps to minimize the damage in
a pollution eventand the telephone numbers a farmer needs to have immediately
available if an emergency occurs. A description of the Emergency Preparedness Plan
must be included in the MFEMP.

j. Wastewater Managenent

The plan identifies the methods of collectiamonitoring and the reuse or disposal of all
wastewater collected from the wharf area and the mushroom growing operation.

K. Mushroom Compost Management

The plan must provide for the managemesuse or disposal of the MC and any-sffec
substrate.

Development of @ MFEMP

A mushroom farmer has alternatives when deciding who will prepare and provide technical
assistance in developing MFEMP. The county conservation district and/or tHRQ$ will
prepare the plarusually at little or no costipon request of the farmer as timesources and
priorities permit. There are also many private consultants and engineering firms qualified to
develop MFEMPs in consultation with the county conagown district or the NRCS. Regardless
of who develops the MFEMRII structural and management BMPs will be evaluated based on

current and relevant technical standards and specifications. The MFEMP must be reviewed and

approved by th® ADEP through théocal conservation district.
Funding Sources to Implement BMPs

The mushroom farmer has the basic responsibility to pay for the cost of implementing the
MFEMP. Howeversome governmental sources of funding are available periodically. The
United States Department of Agriculture (USDA) may have a cost share program to provide
incentives to install BMPs. A local work group made up of fayjavernment and community
representatives sets the local priorities and allocates funds to selected pFaetts.in certain
watersheds or within the Chesapeake Bay watershed may be eligible for other funding as well.
There are also various state programs that provide grants or low wibdaresfor the installation

of BMPs. A farmer interested in participagiin any of these funding sources can get

information and direction from either the county conservaltistrict orthe NRCS.
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6.6.

Monitoring for Compliance
MFEMPs should be submittdyy the County Conservation Distridtsthe PA DEP Regional

WasteManagement Sectiorvhichwill share with RegionaWater Quality Management
personnel as appropriatéd template MFEMP isvailable inAppendixD.
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APPENDIX A

CONSERVATION PRACTICE STANDARDS PREPARED BY USDA -
NATURAL RESOURCES CONSERVATION SERVICES

SelectedExamples

These may be relevant to Mushroom Farm Environmental Management Plans
Access Road PA560

Water and Sediment Control BasiRA638
Grassed WaterwayPA412

Filter Strip- PA393

Manure Transfer PA634

Sediment Basin PA350

Structure for Water ContrelPA587
Waste Storage FacilityPA313
Windbreak/ShelterbeltPA380

Pumping Plant PA533

Roof Runoff Structure PA558
Underground OutletPA620

For Standards applicable in Pennsylvagito this websiteand then select PA using the following
address:

http://efotg.sc.egov.usda.gov/efotg_locator.aspx
OR, look at the general national website to get started:

http://www.nrcs.usda.gov/technical/efotg/
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APPENDIX B

FERTILIZER LABELS FOR MUSHROOM COMPOST

fiPA Department of Agriculture may obtain samples of MC if sold or distributed as a commercial
fertilizer. Penalties shall bassessed for deficiencies from the guaranteed analysis.

MC is a relatively consistent material as it comes fromAip@ricusgrowing facility. With this

uniformity, the consumer can be confident of minimum nutrient content values for nitrogen
phosphorousand potassium. The following page shows a Sample Fertilizer Label fefrig&D that

is, just as it comes from the growing room. Also shown in this appendix is a table of nutrient values for
other forms of MC.
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SAMPLE: FERTILIZER LABEL: FRESH

Fresh Mushroom Compost Fertilizer & Soil Amendment:

uarantor

Fresh Mushroom Compost

Fertilizer & Soil Amendment

The Possibilities | i

are Endless...

050510
GUARANTEED ANALYSIS

Total Nitrogen(N) __ _
Available Phosphate (P205) _
Soluble Potash (K20) 1.0%

Net Wt. XX 1bs.

Manufactured by:
Company Name
Address, PA
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