COMMONWEALTH OF PENNSYLVANIA

OFFICE OF ATTORNEY GENERAL
HARRISBURG, PA 17120

KATHLEEN G. KANE August 17,2015

ATTORNEY GENERAL

Litigation Section
15" Floor, Strawberry Square
: DA 17120

Via First Class Mail and Email
Mark P. Thompson, Esquire
Lamb McErlane P.C,

24 E. Market Street
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RE: ACRE Review Request .
- Franklin Township, Chester County

Dear Mr. Thompson:

As you know, the Office of the Attorney General recelved a request to review Franklin
Township’s zoning ordinance provigi i minp ations and the
application of those provisions to { roposed
mushroom substrate production and mushroomnt WINE 0pE . 1L appears Irom our review
that several provisions of the zoning ordinance unlawfully prohibit or limit a normal agricultural
operation in violation of the Agriculture Coromunities and Rural Environment (A CRE) law.

We are prepared to bring legal action against the Township pursuant to Section 315 of
ACRE to invalidate or enjoin the enforcement of the Ordinance provisions. Before doing so,
however, we write to offer the Township an opportunity to prov1de relevant information or
materials and to meet with us to discuss the matter.

In an effort to start negotiations to resolve this matter, we will detail the legal problems
with the Franklin Township zoning ordinance provisions regulating mushroom farming
operations and the application to ﬁ proposed operation, We will propose changes to the
Ordinance and its application that would be acceptable to the Office of Attorney General to
resolve this matter by agreement.

ACRE requires municipalities to comply with State law in nnposmg requirements on
normal agricultural operations. Pennsylvania law provides State agencies with strong and broad
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regulatory and enforcement power over all agricultural operations, including mushroom farming
operations, and prohibits inconsistent régulation by municipalities. 3 Pa. C.S. § 312, ef seq. We -
begin with a detailed overview of the State regulatory system iniposed on mushroom farming i in
relation to discussing the legal problems with the ordinance,

L. SOLID WASTE MANAGEMENT ACT AND RESIDUAL WASTE
MANAGEMENT REGULATIONS

Pursuant to the Solid Waste Management Act and accompanying residual waste
management regulations, the Department of Environmental Protection (DEP) comprehensively
regulates mushroom farming, including the production and use of mushroom substrate {MS) and
disposal of mushroom compost (MC). 35 P.S. §§ 6018.301-.303; 25 Pa. Code §§ 287.1, ef seq.
The DEP’s regulatory scheme for residual waste management exempts a person using
agricultural wastes in normal farming operations from having to obtain a permit if the person
complies with established best management practices. 25 Pa. Code § 287.101(b)(1). With
respect to managing mushroom substrate and compost in normal farming operations, the DEP
requires those operators to comply with its Best Practices for Environmental Protection in the
Mushroom Farm Community (DEP Mushroom BMP Manual, Exhibit A hereto) and to obtain an
" approved and implemented Mushroom Farm Environmental Management Plan (MFEMP) in
order to be exempt from the residual waste management permit requirement and regulations. Id.
The DEP Mushroom BMP Manual was revised and updated based on current scientific
understanding of environmental management on mushroom operations. The Best Management
Practices contained in the DEP Mushroom BMP Manual include preferred operational practices
for performing normal mushroom growing activities which originate from current scientifically
acceptable practices and from regulatory requirements, as well as technical Best Management
Practices as described by the Natural Resources Conservation Service (NRCS). DEP Mushroom
BMP Manual at 8 n.1. An approved MFEMP “will serve in place of a PA DEP permit and will
be kept on file with the PA DEP Regional Water Quality Management Office.” Id, at 29.

Specifically, Section 287.101(b)(1) of the DEP’s residual waste management regulations
provides as follows:

(b) A person or municipality is not required to obtain a permit under this
article, comply with the bonding or insurance requirements of Subchapter
E (relating to bonding and insurance requirements) or comply with
Subchapter B (relating to duties of generators) for one or more of the
following: '

(1) Agricultural waste produced in the course of normal farming
operations, if the waste is not hazardous. An agricultural waste
will be presumed to be produced in the course of normal farming
operations if its application is consistent with that for normal
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farming operations. A person managing mushroom waste shall
implement best management practices. The Department will
prepare a manual for the management of mushroom waste
which identifies best management practices and may approve
additional best management practices on a case-by-case basis.
If a person fails to implement best management practices for

" mushroom waste, the Department may require compliance with the
land application, composting arid storage operating requirements of
.Chapters 291, 295, and 299 (relating to land application of residual
waste; composting facilities for residual -waste, storage and
transportation of residual waste).

25 Pa. Code § 287.101(b)(1) (emphasis added).

A MFEMP is a carefully planned and documented record outlining how the mushroom
farmer intends within practical limits to manage the farm operation to prevent pollution incidents
and to maintain and improve the conditions of the soil, water, and air resources. The MFEMP is
reviewed and approved by both the County Conservation District and the DEP.

A. Mushroom Substrate

A DEP residual waste management permit is not required for a mushroom composting
operation engaged in preparing mushroom substrate if it is part of a normal farmmg operation.
DEP Mushroom BMP Manual at 10-11. Mushroom substrate is the growing medium for
mushrooms. The following conditions must be met in order for a mushroom composting
operation to be considered part of a normal farming operation: :

. The composting must be conducted on a farm or other facility that
complies with the Mushroom BMP Manual and has an approved
and implemented MFEMP;

«  The compost must be made using only agricultural ‘wastes or

agricultural wastes mixed with associated coproducts, as defined -
and regulated by DEP; and ,

. All of the finished substrate must be used on a farm for the
production of mushrooms.

Id. at 10-11, 19.

Chapter 3 of the DEP Mushroom BMP Manual discusses the practices required for the
protection of water and air resources for an operation engaging in the generation of mushroom
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substrate. Id. at 8-12. The preparation of mushroom substrate requires watering of the raw
materials, which leads to some amount of water run-off that could pollute water sources. This
requires that the design and operations of the wharf be adequate to control this highly nutritious
water run-off. Id. at 8-9. The “objective is to keep all leachate, whether 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.” Id. at 9.

The DEP Mushroom BMP Manual sets forth detailed requirements for wharf design and
operational practices that are intended to protect water sources from pollution and aid in reducmg
‘odors. Id. at 9, 12. For example, “[t]he wharf area must be paved or covered with an impervious
material and sloped toward impervious collection areas,” and “may be under roof, but this is not
practical for most farms.” Id. at 9. The wharf also must be designed to include provisions for
the control, collection, and treatment of stormwater. Id. Stormwater controls include drainage -
channels, collection basins, and storage tanks or impoundments that are designed and constructed
in accordance with the Natural Resources Conservation Service’s (INRCS) management practice -
codes. Id. at 9 and Appendix A. The collected stormwater can be reused in the substrate
preparation process, applied to spent mushroom substrate storage piles, or spread on crop fields
in accordance with a farm conservation plan. Id. at 10. The operator must manage all wastes
generated in the mushroom substrate production process (for example, wastewater, excess
substrate, or off-spec substrate) by collecting and storing it as indicated in the DEP Mushroom
BMP Manual and an approved MFEMP. Id. at 11. The operator is required to maintain records
“on an annual basis of the amount of waste generated from the substrate production activities and
the disposition of the waste.” Id.

The DEP Mushroom BMP Manual also sets forth operational and technical practices for
an operator to utilize to reduce odors associated with the compost operations. Id. at 12. These
practices include requiring that the operator “maintain maximum available isolation distances
from where the composting. operation is carried out and other potential land uses” and to employ
screening in the forms of fencing, trees, landscaping, and berms to assist “in shielding the
composting operation from the view of adjoining property owners.” Id. at 12.

B.” Mushroom Produ'ction

Chapter 4 of the DEP Mushroom BMP Manual describes “the practices for minimizing
negative environmental effects from mushroom farming” Id. at 13. The overriding
management practice for the steps in growing mushrooms is to employ good housekeeping
practices to keep the growing areas clean and dispose of wastes promptly and in a manner fo
protect the environment. Id. A residual waste permit is not required when these practices are
implemented under an approved MFEMP.

The first sﬁge of mushroom growing is called spawﬁing, which is the equivalent of
planting seeds for a field crop. Id. The spawn is mixed with the MS in the growing house. In
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this stage, it is good practice to properly dispose of spawn packaging and clean any
* substrate/spawn mixture from the floors and place it with MC. Id. The polyethylene film placed
over spawned substrate must be disposed of and protected fmm rain exposure prior to disposal.

The casmg stage involves covering the spawned substrate with solid material (peat and
limestone, organic soil recycled from MC, or virgin soil) fo induce mushroom growth. Id. Prior
to application, the casing materials should be stored outside in a manner to prevent erosion into
streams or storm sewers. Id. Any spilled materials should be collected with a floor squeegee
and shovel on at least a daily basis. Id. The application of water to the cased substrate should be

_ done at a slow rate with multiple waterings to prevent any water or pesticide runoff from over-
absorption. The watering should be done with a dedicated tank and pump system using only the
amount of water and/or pesticides needed for each application. This ensures that there is no
leftover chemicals requiring storage, a consistent flow of water, and avoids contact with fresh
water supply pipes. Id.

The harvesting of mushrooms generates both “stumps” from trimming the ends and
mushrooms that are not at commercial value, as well as casing materials. This debris must be
collected and used either in substrate production or land application. The debris should not be
left sitting in piles because it degrades quickly attracting flies and creating odors. 1d. at 15.
Farmers also implement integrated pest management techniques which results in reducing the
amount of chemical pesticides needed for fly control in the mushroom house.

Following the harvesting, the mushroom house is treated with heat and the MC is cleaned
out. The mushroom house should contain floor drains that are connected to approved wastewater
facilities in order to capture any water used to wash down the walls and floors of the house. The
wastewater facilities must be desxgned to meet the NRCS technical guide standards for
agricultural operations. Id. '

C. Mushroom Compost

All mushroom farms have rematning agricuitural wastes in the form of mushroom
compost and wastewater after the harvesting of mushrooms is complete. A DEP residual waste
management permit is not required for the use of mushroom compost (MC) in normal farming
operatlons Id. at 17. The use of MC in accordance with the BMPs in an approved MFEMP
constitutes MC used in normal farming operations. Id. at 19. For example, “[u]sing the MC for
the growth of crops, the establishment of lawns, turf grass production, landfill revegetation, and
other horticultural uses can all be performed as normal farming operatlons when done in
accordance with th[e] manual.” Id. at 19. :

Chapter 5 of the DEP Mushroom BMP Manual discusses the practices required for the
protection of water and air resources for an operation storing, processing, or using MC. Id. at
19-34. As discussed below, DEP has established isolation distances that separate areas storing or

+
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composting MC from such sensitive areas as “wetlands, streams, drinking water sources,
occupied residences.” Id. at 20. The land application of MC must be consistent with a MC Field
Crop Application-Sheet. Id. at21, Appendix C.

Section 5.5 of Chapter 5 sets forth the detailed requirements for the options available to
store MC prior to its use. The storage of MC must be conducted in accordance with NRCS
standard practices to ensure there is no direct discharge of material or runoff to surface or
_groundwater resources. Id. at 21. Generally, MC cannot be stored for more than a year without a
DEP permit. Id. at22.

The storage of MC must be at least 300 feet from a drinking water source; at least 300
feet from an occupied dwelling; and no less thanl00 feet from a stream, wetland, spring or
sinkhole. Id. at 21. Runoff practices are addressed in an MFEMP on a site-specific basis. The
duration of storage of MC is the primary factor used to determine other site characteristics. A
few examples of these storage requirements include the following operational and technical best
management practices: '

.« where the MC is stored less than 120 days at a site that is not
_continuously used for MC storage, the base may be soil. The MC
must be stored in a location where it will be separated from the
seasonal high water table by at least 20 inches of soil during all
periods of the of the year and surface run-on and storm water .
runoff must be prevented. Id. at 21-22.

. where MC is stored for more than 120 days, it must be stored on a
pad or under a roof or other structure capable of preventing contact
with precipitation. The pad must meet NRCS standards for
impervious surface. 1d. at 22.

. MC must be stored and spread consistent with a plan to manage
nufrients. Id. N

Section 5.6 of Chapter 5 sets forth the detailed requirements for composting of MC. The
MC is composted through either passive or active composting methods. 'Id. at 22-23. The use of
composted MC does not require a DEP permit if it is used in normal farming operations. Id. To
qualify as used in normal farming operations, the composted MC must be used in a manner
consistent with the land application procedures in the DEP Mushroom BMP Manual. Id, at 22.
There are required best management practices for both passive and active composting of MC to
protect water and air resources. |

Passive composting involves curing MC by placing it in shallow piles and allowing it to
decompose naturally, which results in a product that can be used as casing or other agronomic
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“uses. The DEP requires that passive composting of MC be carried out by processing in a layer
that is not to exceed three feet in depth; the composting must be completed within three years;
the field used for composting cannot be reused until undergoing a resting period of two years;
and a fast-growing vegetative cover must be established on the surface of the MC within six
months to remove nutrients. Id. at 23. Passive composting is “prohibited in the following
locations: within the 100-year floodplain; within 100 feet of wetland; within 100 feet of a
sinkhole; within 100 feet of a perennial stream or other waters of the Commonwealth; within 300
feet of a drinking water source; within 100 feet of the property boundary; and in areas where the
seasonal high water table is less than 20 inches from the surface during any season of the year.”
Id. at 23, Figure 5.1. The DEP does not require groundwater monitoring if the operator employs
the best management practices for passive composting. Id. 'at 23. However, if the operator
modifies the best management practices “in any way which results in more MC being applied per
acre, groundwater monitoring may be required.” Id. The required parameters for groundwater
monitoring are explained in the DEP Mushroom BMP Manual and must be approved as part of -
the MFEMP. Id. at 23-24.

Active composting involves mixing the MC and placing it in compost windrows. The
active composting of MC is subject to different DEP best management practice requirements
. than passive composting, which are done in accordance with a MFEMP, Id. at 24. The active
composting must be completed within a year and conducted on a “concrete, asphalt, or low
permeability compacted earthen pad that is capable of containing and collecting all liquids
generated from the composting process, or it must be conducted in a vessel or under a roof.” Id.
at 25. The compost windrows “must be constructed promptly, in no case longer than two (2)
weeks after receipt of the MC,” and “no more than 6,000 cubic yards per acré of the sum of the
MC.” Id. The locations for active composting are restricted in a similar manner as for passive
composting, unless the active composting is conducted in a vessel. Id.

Like all the specific and detailed best management practices discussed above, the storage
and reuse of wastewater from a MC composting operation and the land application of MC are
subject to comprehensive operating and technical requirements by DEP. Id. 26-30. For.
example, the storage of wastewater may be in either tanks or impoundments and both types of
storage methods must meet specific design and operating requirements. Id. at 26-27. The farmer
land applying MC or wastewater must abide by site restrictions; analyze the nutrient content of
the MC or wastewater; and land apply according to the methods, timing, and application rates in
an approved MFEMP. Id. at 28-30.

D. Mushroom Farming Environmental Management Plan (MFEMP)
A MFEMP is a “carefully planned program and documented record outlining how the

mushroom farmer or landowner intends within practical limits to manage the farm to prevent
pollution incidents and to maintain or improve the condition of the soil, water, and air
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resources.” Id. at 35. All producers of mushrooms and MS, as well as MC processors are
required to obtain an approved MFEMP. ‘

The MFEMP is a site-specific plan developed in cooperatlon with the NRCS and county
conservation district that takes into account the particular characteristics of the operation. Id.
The NRCS’s Pennsylvania Soil and Water Conservation Technical Guide provides various
operational and structural standards that apply to mushroom farms that have been tested and
reviewed for reliability in protecting ground, water, and air resources and are included in
MFEMPs. 1d. An MFEMP focuses on the “detailed design requirements for structures and
specific management activities that will prevent pollution during normal farm operations.” Id.
The local county conservation district and DEP review and approve MFEMPs, which requires
that all structural and management BMPs be evaluated based on current and relevant technical

standards and specifications. 1d.

A MFEMP identifies the site-specific required best management practices under the
following plan components: '

1. Erosion and Sediment Control. The plan “looks at the soils,
geology, topography, ground cover, and other natural features of
the site” to determine the management practices required to
prevent erosion and pollution from sediment. Id. at 36, These
practices could include: “contour. strips, diversions, waterways,
_terraces, crop rotation, and critical area planning.” Id.

2. Surface and Stormwater Management. A stormwater
management plan ensures that contaminated stormwater is
managed to prevent discharge to surface or groundwater through
the use of management practices, such as: “diversions,
underground pipe systems, roof downspouts gutters, drains, and
Waterways ? Id, at 37.

3. Groundwater Profection. The plan will describe the best
management practices “to be instituted or constructed to prevent or
minimize groundwater contamination.” Id.

4.  Nutrient Mauagement for MC Utilization. “A Mushroom
Compost Field Crop Application Sheet is site specific and
implicitly accounts for the crop nutrient requuements (nitrogen,
phosphorus and potassium) to provide for maximum crop yields
while protecting water quality.” Id. Although mushroom farmers
are not obligated under the Nutrient and Odor Management Act
(NOMA) to obtain a nutrient management plan, the provisions for
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nutrient management are provided in the DEP Mushroom BMP
Manual as BMPs for mushroom operations. Id. at 8.

Integrated Pest Management (IPM). “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.,” Id. at 38.

Operations and Maintenance Reqmrements “Operation and
maintenance for individual practices are described in the NRCS’s
Pennsylvania Soil and Water Conservation Technical Guide used
by county conservation districts.” Id. at 38. This part of the
MFEMP describes the inspection and maintenance requirements
for the best management practices required for a particular
operation. An operator is required to maintain records of the
operations and maintenance conducted at the farm. Id.

MFEMP Implementation Schedule. The MFEMP must include
a “full listing of the farm’s planned BMPs with the dates they are

scheduled to be implemented.” Id. at 38. This schedule is kept on

file with the DEP Regional Water Quality Management Program.

Odor Management. A “farmer must minimize odors and control
potential odors from his operation.” [d. at 9. The MFEMP will
describe the “specific odor control methods that will be utilized at
the farm.” Id. Although mushroom farmers are not obligated

" under the Nutrient and Odor Management Act (NOMA) to obtain

an odor management plan, the provisions for odor management are
provided in the DEP Mushroom BMP Manual as BMPs for
mushroom operations. ' Id. at 8.

Emergency Preparedness Plan. “An Emergency Preparedness
Plan outlines the types of emergencies which require notification

. of community and government agencies, the steps to minimize the

damage in a pollution event, and the telephone numbers a farmer
needs to have immediately available if an emergency occurs.” Id.
at 39.
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10.  Wastewater Management. The MFEMP “identifies the methods

of collection, monitoring, and the reuse or disposal of all

- wastewater collected from the wharf area and the mushroom
growing operation.” Id. ‘

11.  Mushroom Compost Management. The MFEMP “must provide
for the management, reuse, or disposal of the MC and any off-spec
_substrate.” 1d.

“All structural and management BMPs will be evaluated based on current and relevant
technical standards and specifications.” [d. An MFEMP must be updated to reflect changes in-
technology, government regulation, and when the potential to cause pollution changes at the
farm. Id. As the MFEMP is implemented, it serves as a documented record of the fammer’s
compliance with regulatory requirements.

II. CASE LAW SUPPORTS PREEMPTION OF LOCAL REGULATION OF
MUSHROOM FARMING BY THE DEP’S SWMA REGULATORY SCHEME

As set forth above, the DEP regulates mushroom farming pursuant to the comprehensive
SWMA and residual waste management regulatory scheme. 35 P.S. §§ 6018.301-.303; 25 Pa.
Code . §§ 287.1, et seq. Courts have consistently interpreted similar comprehensive State
regulatory schemes as preemptmg local regulation of the same subject to the extent the
regulation is inconsistent or in conflict with the statewide regulation. See, e.g., Commonwealth
v. Bast Brunswick Township, 980 A.2d 720, 723 (Pa. Cmwlth. 2009) (holding that “a township
cannot duplicate the regulatory regime established in the SWMA ‘and cannot impose more
stringent requirements than the SWMA,,” and explaining that “[rJequirements that are redundant
of or stricter than those in the SWMA are preempted.”); Range Resources-Appalachia, LLC v,
Salem Township, 600 Pa. 231, 244, 964 A.2d 869, 877 (2009) (holding that “not only does the
Ordinance purport to police many of the same aspects of oil and gas extraction activities that are
addressed by the {Oil and Gas] Act, but the comprehensive and restrictive nature of its regulatory
scheme represents an obstacle to the legislative purposes underlying the Act, thus implicating
principles of conflict preemption.”); Commonwealth v. Richmond. Township, 2 A.3d 678, 684
(Pa. Cmwilth. 2010) (holding that the Nutrient Management Act regulations preempted ordinance
provisions that exceeded and conflicted with the requirements under the Act). Like the
ordinances in these precedentlal cases and as detailed further below, Franklin Township’s zonmg
ordinance attempts to impose a comprehensive regulatory scheme upon normial agricultural
operations engaged in the production and use of MS and MC that exceeds and conflicts with the
comprehensive regulatory scheme imposed by the State pursuant to the Solld Waste
Management Act and residual waste management regulatlons
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III. ADDITIONAL STATE LAWS PROHIBITING LOCAL REGULATION OF
MUSHROOM FARMING ‘ :

In addition to preemption by the SWMA regulatory scheme, the Right to Farm Act
(RTFA) precludes a municipality from regulating normal agricultural operations as a nuisance. 3
P.S. § 953. The Air Pollution Control Act excludes operations engaged in the “production of
agricultural commodities” from State air contaminant and air pollution regulations. 35 P.S. §
4004.1. The “production of agricultural commodities” includes both the growing of mushrooms
and the “commercial production, processing or storage of compost . . . predominantly used in the
commercial propagation or production of any agricultural commodity . . . regardless of whether
the compost is being produced, processed or stored on a different premises than the premises in
which the compost is being used.” Id. § 4004.1(b)(1), (3)-(4). The Second Class Township
Code provides that the “board of supervisors may make and adopt ordinances, bylaws, rules, and
regulations not inconsistent with or restrained by the Constitution and the laws of this
- Commonwealth.” 53 P.S. § 66506. The Agricultural Area Security Law (AASL) precludes a
municipality from enacting ordinances which would unreasonably restrict farm structures or
farm practices within the area. 3 P.S. § 911. The Municipalities Planning Code (MPC)
precludes a municipality from enacting a zoning ordinance that regulates activities related to
commercial agricultural production if it exceeds the requirements imposed under the NOMA,
RTFA or AASL, regardless of whether any agricultural operation within the area to be affected
by the ordinance would be a concentrated animal operation as defined by the NOMA. 53 P.S. §
10603(b). The MPC also provides that “[zJoning ordinances may not restrict agricultural
operations or changes to or expansions of agricultural operations in geographic areas where
agriculture has traditionally been present.” 53 P.S. § 10603(h). The Water Resources Planning
Act prohibits political subdivisions from regulating the allocation of water resources and the
conditions of water withdraw. 27 Pa. C.S. § 3101-3136.

Against this background, we turn to the legal problems with the ordinance and to a
suggested compromise that would corect those problems. The starting point is the ACRE law,
which prohibits a municipality from adopting or enforcing a local ordinance prohibited or
preempted by State law. 3 Pa. C.S. §§ 312, 313. The State laws 1mpl1cated under our ACRE

analysis are set forth above.
IV. LEGAL PROBLEMS WITH ZONING ORDINANCE -

A. @Proposed Mushroom Substrate and Mushroom Growmg
Operation

_has been engaged in mushroom farming since 1979. owns'a 31.5
acre parcel in Franklin Township’s Agricultural Residential (AR) zoning district. is

seeking to establish mushroom substrate and mushroom growing facilities on its property. It will
use the mushroom substrate it produces for the production of mushrooms on the property.
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-has a MFEMP for the proposed new facilities that was approved by both the Chester
County Conservation District (CCCD) and the DEP.

_Franklin Township informed - that mushroom substrate production and
-mushroom growing are not a permitted use in the AR District. The Township permits all other
- agricultural uses by right in the AR District. The Township permits mushroom substrate
.production and mushroom growing in the low, medium, and high residential districts, as wefl as

in the commercial and special use districts.

B. Franklin Township Zoning Ordinance
1. Restricting Mushroom Production Activities in the AR District

Section 27-402 sets forth the uses permitted in the Agricultural Residential District (AR).
A use that is permitted by right in the AR District is “agriculture and buildings related to
agriculture (exclusive of mushroom-and substrate activities).” Ordinance § 27-402(1)(A). As
stated above, the Township’s position is that this provision means that neither mushroom
growing nor mushroom substrate production are permitted as an agricultural use in the AR
District. Thus, the ordinance distinguishés mushroom farming from normal agricultural
. operations; however, the DEP defines and regulates all aspects of mushroom farming as normal
farming operations. 25 Pa. Code § 287.1, 287.101. In addition, the experts we consulted at the
Penn State College of Agricultural Sciences have advised that the preparation of mushroom
substrate, mushroom growing, and processing of mushroom compost are necessary components
in the production of the common cultivated mushroom and are part of normal agricultural

operations.

" The Township does not have authonty under the MPC to allow certain types of normal
agricultural operations as a use in a zoning district while precluding other forms of normal
agriculture within the same district. 53 P.S. § 10603(b), (h); 10605. In other words, if the
Township allows agriculture as a use in a zoning district, then it must allow all forms of normal
agricultural operations as recogmzed under State law. The preclusion of mushroom and
substrate farming activities in the AR District also violates the protect1on from unreasonable
restriction of farm pract1ces under the AASL.

With respect a municipality’s authonty to zone for uses, it is well-settled that “[a] local
government unit has no authority to adopt an ordinance that is arbitrary, vague or unreasonable
or inviting of discriminatory enforcement.” _Commonwealth v. Richmond Township, 2 A.3d
678, 681 (Pa. Cmwlth 2010); Exton Quarries, Inc. v. Zoning Bd. of Adjustment, 228 A.2d 169,
178 (Pa. 1967). In addition, “the power to . . . regulate does not extend to an arbitrary,
unnecessary, or unreasonable intermeddling with the private ownership of property.” Eller v.
Bd. of Adjustment, 414 Pa. 1, 6, 198 ‘A.2d 863, 865-66 (1964); Van Sciver v. Zoning Bd. of
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Adjustment, 152 A.2d 717, 724 (Pa. 1959) (same); Schmalz v. Buckingham Twp. Zomnnr Board,
132 A. 2d 233, 235 (Pa. 1957) (same).

A municipality’s zoning authority is to designate what uses are permitied in particular
zoning districts. On the other hand, a municipality does not have authority to regulate the
operatwnal aspects of a permitted use. Thus, a municipality cannot allow agriculture as a use in
a zonmg district, but then limit the type of agnculturaI production a farmer can engage in within
that zoning district, including precluding mushroom farming or precluding a crop farmer from
animal production farming. Such limitations are arbitrary, unreasonable, irmrational, and
discriminatory, as well as an improper attempt to regulate the details of the business on an
agricultural operation and not land use. :

In Appeal of Sawdey, our Supreme Court explained that:

- Zoning ordinances, interfering as they do with free use of property, depend for
their validity on a reasonable relation to the police power. An ordinance for
example if it permitted a butcher shop to be located in an area but prohibited its
sale of pork, or a drugstore but prohibited its sale of candy, or a grocery store but
prohibited its sale of bread, would surely be regarded a[n] unreasonable
legislation on details of a business not a matter of public concern. If it may
prohibit a hotel from dispensing liquor, it can well forbid it selling meals, or
cigars or candy, or newspapers. Zomng ordlnances may not be used for such

purposes.

85 A.2d 28, 32 (Pa. 1951) (citations omitted); In re Thompson, 896 A.2d 659, (Pa, Cmwith.
2006) (explaining that “{zJoning only regulates the use of land and not the particulars of
development and construction.”).

“A zoning ordinance that permits a use but excludes or regulates the nommal activities
involved in the use shifts away from the type of land use regulation that is the function of
zoning.” ROBERT S. RYAN, 1 PENNSYLVANIA ZONING LAW AND PRACTICE § 3.4.4 (George T.
Bisel Company, Inc, 2001). “Zoning is a regulation of uses, not a means of regulating the
manner in which business is conducted.” Id. § 3.3.14A.

Interestingly, the Township claims that because it permits mushroom growing and
substrate peruCthn in its low, medium, high density residential, and commercial zoning
districts, then it is not restricting agricultural operations in a manner that is beyond its authority.
This is erroneous for the reasons set forth above establishing that a municipality does not have
authority to regulate the types of agricultural production engaged in with an agricultural use.
Moreover, the Township’s position belies common sense. Why would mushroom farming be
permitted as of right in low, medium, and high density residential districts when it would place
an operation in much closer proximity to neighboring residences, but preclude it in the AR
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District that has much less residential density and was zoned with the intent to promote
agricultural uses? In fact, section 27-2601 directly contradicts the Township’s position because
it states that mushroom substrate production is not a use consistent with residential uses. Simply
put, the Township’s position is contrary to law and lacks any reasonable basis.

Furthermore, the Township’s reliance on Tinicum Township v. Nowicki, 99 A.3d 586
(2014) (en banc) is misplaced. In Tinicum Township, the landowners were bringing tree stumps,
yard waste, and logs onto their property to be grinded into mulch that was then taken off the
property to be sold. 99 A.3d at 588. The court analyzed whether this was an agricultural use
under the MPC. The court explained that “if the mulching operation qualifies as . . . an
agricultural operation, then pursuant to Section 603, the Ordinance may not operate to prevent it
on the Property.” Id, at 590. The coutt held that the production of mulch was not an agricultural
operation because there was no connection to the land. Id. at 591.

Unlike Tinicum Township,— intends to produce mushroom substrate and use it
to grow mushrooms on the property. These practices are both defined and regulated by DEP as
part of normal farming operations and considered to be part of normal agricultural operations by
our PSU experts. - Consequently, the Tinicum Township decision supports the Attomey
General’s position that when an activity “qualifies as . . . an agricultural operation, then pursuant
to Section 603]h], the Ordinance may not operate to prevent it on the Property.” Id, at 590.

Furthennore,— proposed use of land to produce the substrate growing medium
which is then used to grow mushrooms in its operations sits on all fours with the decision in
Gaspari v. Township of Muhlenberg, 392 Pa. 7, 139 A.2d 544 (1958). In Gaspari, a long-time
mushroom farmer began to make a synthetic compost as the medium to grow mushrooms-
because there was a shortage of horse manure that was typically used as the growing medium.
Gaspari, 392 Pa. at 9-10, 139 A.2d at 545-46. The synthetic compost was made from hay and
crushed corn that were brought onto the farm and put through a composting process. 1Id. at 11,
139 A.2d at 546. The township issued a cease and desist order to the mushroom farmer on the
. basis that the production of the synthetic compost was not a farming use, but rather a

manufacturing process not permitted by the zoning ordinance. Id. at 10-11, 139 A.2d at 545-46.
The mushroom farmer appealed this order. '

On appeal, the court discussed the testimony from a mushroom expert from Pennsylvania
State University that explained that making a synthetic compost to grow mushrooms is an
agricultural activity. Id. at 8-9, 12-13, 139 A.2d at 545, 547. The court reversed the order and
held that a mushroom farmer’s production of a synthetic compost to grow mushmoms was an -
agricultural use and not a manufacturing use. Id. at 15, 139 A.2d at 548,

Accordmgly, Franklin Township must recognize all aspects of mushroom farming as
normal agricultural operations, which would be included as a permitted use in any zone where
agriculture is-a permitted use. Franklin Township may impose a special exception or conditional
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use requirement to engage in mushroom farming; however, the conditions to obtain the special
exception or conditional use approval may not exceed or conflict with State law. Richmond
Township, 2 A.3d at 684 (*A municipal ordinance cannot be sustained to the extent that it is
contradictory of, or inconsistent with, a state statute.”). Thus, Franklin Township should amend
its ordinance to delete the parenthetical phrase “(exclusive of mushroom and substrate

activities).”

2. Setbacks, Design, and Operational Requirements for
Composting Facilities .

Section 27-404(A)(2) establishes a 200 foot setback from property lines for the deposit,
curing or storage of compost or manure. Section 27-1506(2) sets forth 100 to 200 foot setbacks
for outdoor storage of compost. These setbacks are preempted by the DEP’s residual waste
management regulatory scheme, which impose setbacks upon mushroom farming operations
through the DEP’s Mushroom BMP Manual and an approved site-specific MFEMP. Huntley &
Huntley, Inc. v. Borough of Oakmont, 600 Pa. 207, 223 n.10, 964 A.2d 855, 864 n.10 (2009)
(“This is not to say that an ordinance would be enforceable to the extent it sought to increase
specific setback requirements contained in the Act.”); Richmond Township, 2 A.3d at 685
(holding that setbacks in a municipal ordinance that exceed those under the Nutrient
Management Act regulations are preempted). Moreover, even if 2 mushroom farm is subject to
the DEP’s residual waste management regulations for failure to implement best management
practices pursuant to 25 Pa. Code § 281.101(b)(1), the most stringent setbacks for composting
facilities range from 50 to 300 feet depending on site-specific considerations. 25 Pa. Code §
295.202. These sections are also prohibited by the RTFA, MPC, Second Class Township Code,
AASL, and the Air Pollution Control Act.

To the extent these setbacks apply to animal agncultural operatlons it is also preempted
by the DEP’s Clean Streams Law regulations and the NOMA, which impose setbacks that
depend on site-specific conditions. Commonwealth v. Locust Township 49 A.3d 502, 512 (Pa.
Cmwlth. 2012) (en banc). These setbacks would also violate the MPC and AASL.

The Township may amend these sections to delete the setbacks and provide that setbacks
for the deposit, curing, or storage of compost or manure shall be in accordance with a MFEMP,
Manure Management Plan, or Nutrient Management Plan, as applicable.

Section 27-1506 also imposes a requirement for composting to be conducted indoors if
exceeding 7 days in duration and for facilities to have ventilation systems to prevent toxic gases
and odors from being detected at or beyond property lines. These requirements are preempted by
the DEP’s residual waste management regulatory scheme, which imposes design standards and
operational requirements upon mushroom farming operations through the DEP’s Mushroom
BMP Manual and an approved site-specific MFEMP. Range Resources-Appalachia, LLC, 600
Pa. at-240-41, 964 A.2d at 875 (holding that an ordinance attempting to regulate the features of
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oil and gas well operations is preempted by the DEP’s Oil and Gas Act regulatory scheme);
Huntley & Huntley, Inc., 600 Pa. at 225 n.11, 964 A.2d at 866 n.11 (2009) (“We do not, for
instance, suggest that the mumc1pal1ty could permit drilling in a particular district but then make -
that permission subject to conditions addressed to features of well operations regulated by the
Act.”); see also Richmond Township, 2 A.3d at 684-86; East Brunswick Township, 980 A.2d at
733-34. These sections are also prohibited by the RTFA, MPC, Second Class Township Code,
AASL, and the Air Pollution Control Act.

Again, to the extent these provisions apply to animal agncultural operations, they are also
preempted by the State’s regulatory schemes for those operations.

The Township can amend this section to delete these design and operational requirements
and provide that agricultural operations shall provide proof to the Township of required design
and operational best management practices -through MFEMP, Manure Management Plan, or
Nutrient Management Plan.

3. Environmental Impact Assessment and Mitigation Report

. Section 27-1514 requiring an environmental impact assessment duplicates and exceeds,
and therefore are preempted by, the DEP’s residual waste management regulatory scheme, which
assess and address environmental impacts through BMPs in an approved MFEMP. This section
also exceeds the authority of Franklin Township under the MPC and Second Class Township

Code.
4. Design Standards

Sectlons 27-1601-1615 establish various design standards for structures, including
landscaping, parking, noise, air pollution, vibration, heat, glare, lighting, off-street loading,
driveways, and pedestrian access. These design standards are not reasonably applicable to
agricultural operations and, as set forth, apply appropriately only to residential, commercial, and
industrial uses. For example, # proposed operation will employ approxjmately 10
employees; however, Section 27-1610(2)(B) would require Gourmet’s to install a minimum of
377 parking spaces. This is obviously an unhreasonable and inapplicable requirement for an
agricultural operation. The DEP’s Mushroom BMP Manual and an approved site-specific
MFEMP establish required design standards for a mushroom operation. Thus, the design
requirements in the ordinance are preempted by the DEP’s residual waste management
regulatory scheme. Also, many of these provisions v1olate and are preempted by the APCA and
RTFA. o

The Township can remedgl( this problem by amending Section 27-1601. by adding a
sentence stating that: “Agricultural structures are excluded from the requirements of Part 16.”
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5. Natural Resource Protection Standards

Section 27-2504 sets forth. required information regarding the protection of natural
resources. The requirements in this section are preempted by the DEP’s residual waste
management regulatory scheme, which imposes design and operational BMPs requirements upon
mushroom farming operations specifically for the protection of ground, water, and air resources
through the DEP’s Mushroom BMP Manual and an approved site-specific MFEMP.

~ The Township can amend this section to add a sentence under Section 27-2504(1)(A) that
states: “This section does not apply to a new or expanding mushroom farming operation that
provides the Township with an approved Mushroom Farm Environmental Management Plan.”

6. Mushroom Substrate Production

Sections 2601-2603 set forth requirements for mushroom substrate production in the
Special Use District. Section 2602 imposes requirements that include an environmental impact
study, water feasibility study, momtormg wells, odor management, use of state of the art
technology, minimum/maximum lot size, setbacks, and landscape screening requirements.
Section 27-2603 establishes construction design and operational requirements for facilities used
to produce mushroom substrate, such as wharf design, air pollution control requirements,
compost processing requirements, and performance bonding. All of these requirements duplicate
and exceed, and therefore are preempted by, the DEP’s residual waste management regulatory

scheme.

As set forth above, the DEP’s Mushroom BMP Manual and an approved site-specific
MFEMP address many of the requirements in these sections. Other requirements are not
reqmred by DEP and are thus preempted because they exceed State law. The water feasibility
study is not required by DEP and is beyond the Township’s authority under the MPC and is
preempted by the WRPA. To the extent some requirements are an attempt by the Township to
reguiate odors from mushroom farms and to regulate normal agricultural operatlons as a
nuisance; they are pI'Ohlbltcd by the RTFA, MPC, AASL, and the APCA. DEP does not impose
minimum and maximum acreage requirements for a mushroom farm operation, but rather
evaluates a site to determine the appropriateness of the operation and best management practlces
required to protect air and water resources. Also, the RTFA requires only a ten acre minimum
lot area or an anticipated yearly gross income of at least $10,000 to be a normal agricultural
operation, thus precluding 2 municipality from imposing greater acreage requirements on normal
agricultural operations. The acreage requirements also exceed the Township’s authority under
the MPC. :

With respect to bonding, DEP exempts a mushroom farming operation from compliance-
with insurance and bonding requirements. 25 Pa. Code § 287.101(b)(1). The DEP is charged
‘with enforcing its SWMA regulatory scheme. 35 P.S. §§ 6018 601-.614; 25 Pa. Code §§
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287.401-22; Range Resources-Appalachia, LLC, 600 Pa. at 241, 964 A.2d at 875 (holding that
“It]he Ordinance’s permitting and bonding procedures constitute a regulatory apparatus parallel
to the one established by the Act and implemented by the Department,” and are thus preempted).
The extent of a municipality’s authority to pursue a violation of the SWMA is limited to either
reporting the violation to the DEP for appropriate action or to seek an injunction under Section
6018.604(b). East Brunswick Township, 908 AlL2d at 733-34 (“The SWMA does not authorize
the Township to set up its own sewage sludge police force to enforce the SWMA . . . [and] [t]he
remedies provided by the legislature in the SWMA preclude other forms of ‘self-help’ by the

Township.”).

The Township should amend the ordinance to delete Sections 27-1601-1603 in their
entirety. :

V. CONCLUSION

_ As evident from the discussion above, local ordinances that attempt to regulate the how,
when, and where of activities already subject to State uniform regulatory schemes “have not
fared well under preemption challenges.” East Brunswick Township, 680 A.2d at 730. Franklin
Township does not have authority to establish its own mushroom farming regulatory scheme that
duplicates and exceeds the DEP’s SWMA and residual waste managermnent regulatory scheme.

In light of the comprehensive regulation of mushroom farming, we suggest that, in lieu of
the amendments set forth above, the Township enact a provision to require only, and simply,
that: An owner or operator of a proposed mushroom farming operation, including the
production of mushroom substrate and the processing of mushroom composst, shall obtain a
Township permit to operate, which the Township shall issue to the owner or operator upon the
Township’s receipt of proof that the owner or operator is engaged in a normal farming
operation (as set forth in the DEP’s Mushroom BMP Manual), has an approved Mushroom
Farm Environmental Management Plan, complies with the applicable best management
practices in the DEP’s Mushroom BMP Manual, and, if applicable, has an approved Jarm
conservation plan or nutrient management plan. ' :

Please note that JJJJII 2!so requested that our Office review land development and
stormwater management ordinance requirements pursuant to ACRE. At this time, we are
continuing to review that request and obtaining additional materials to complete that review. We
will inform the Township of the results of that review in the near future.
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I look forward to the Township’s response to our proposal o resolve this matter through
amending the ordinance provisions. : - :

-Sincerely,

. Bushss—"

SUSAN L. BUCKNUM
Attorney-in-Charge — ACRE Program
Senior Deputy Attorney General

SLB/kmag
cc:  Joseph G. Riper (w/o encl.)
: Executive Deputy Atterney General (w/encl.)
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How Can You Improve Relations with the DEP and Your Neighbors —
While Reducing the Need for Permits?

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

. By implementing Best Management Practices, you can enhance your operation’s
profitability and reduce the need for expensive and time-consuming permits — while
satisfying DEP requirements.

. A Mushroom Farm Environmental Management Plan (MFEMP) will help your neighbors

understand that your farm is operating according to the highest environmental standards,
and will help improve coexistence with nearby residents.

. Your MEEMP will actually help maintain or improve the condition of your soil, and
prevent the pollution of surface water, groundwater and air, as well. In fact, Best

Management Practices have already resulted in cleaner water and soil — and improved
relations with nearby residents.

. Best Management Practices can heip you avoid liability issues, by allowing you to be
better prepared .

Improved wharf design produces better substrate — and prevents surface water and groﬁndwatcr
contamination.

Proper Mushroom Compost (MC) and wastewater siorage documentanon could save you major
hassles — and reduce pollution events.

Are you properly storing or managing your MC? (The nght 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 farm’s terrain present unusual challenges? Your plan will help you address your
unique 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 prepare an MFEMP at little or no cost.

If your operation is complying with Best Management Practices, you may not need four permits.
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DEPARTMENT OF ENVIRONMENTAL PROTECTION _

DOCUMENT NUMBER: 254-5401-001

TITLE:

EFFECTIVE DATE:

AUTHORITY:

POLICY:

PURPOSE:

APPLICABILITY:

DISCLAIMER:

PAGE LENGTH:

DEFINITIONS:

Best Practices for Environmental Protection in the Mushroom Farm
Community

November 2, 2012

Solid Waste Management Act (35 P.S. §§6018.101 et seq.) and reguiatlons |
at 25 Pa. Code Chapter 289

It is the Department’s 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 use or disposal of mushroom compost.

This guidance will apply to all persons that own or operate a mushroom

operation.

The policies and procedures outlined in this guidance are intended to
supplement existing requirements. Nothing 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 deference. This document establishes the framework within
which DEP will exercise its administrative discretion in the future. DEP
reserves the discretion to deviate from this pol:cy statement if
mrcumstanccs warrant.

57 pages

See 25 Pa. Code Chapter 287
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CHAPTER 1

INTRODUCTION TO THIS MANUAL

. Mushroom growers, like many other farmers, are finding that being successful requires much more than
mercly 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 area, requirements are becoming more widely and more stringently apphed to those
activities once considered “just part of growing mushrooms

" ‘While growers are not interested in spending money or time urmecessarily, there is widespread
agreement that now is the time to reevaluate mushroom growing practices in light of current
environmental laws, regulatlons and policies and begin the process. of making needed upgrades. The
first step forevery grower is to review normal farm practices for potential 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 ultimate disposition of waste from mushroom growing operations
including mushroom compost (MC) As a generator of waste, assigning, selling, entrustmg 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 environment. If the waste is MC, it must be managed in
accordance with an approved Mushroom Farm Environmental Management Plan (MFEMP). Waste,
including MC, that is not being managcd appropnately may result in penalty assessments against
responsible parties. :

This manual is intended for both mushroom farmers and non—farmers. It should be an educational

" document for those individuals needing to understand mushroom growing practices, e.g., field inspectors
or interested citizens. The basics of mushroom farmmg are presented in Chapter 2.For the grower, this
manual fanctions like a yardstick against which growing practices can be compared. Chapters 3 and 4
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 as ideal, many of these
practices are quite attainable for both large and small mushroom farms. Chapter 3 also discusses
opportunities that growers can explore to reduce a farm’s potential for odor problems. In Chapter 5,

two aspects of mushroom growing, making mushroom substrate (MS) and MC management, are
evaluated under the Pennsylvania residual waste regulations. The Best Management Practices (BMPs)
discussed in this chapter not only reduce the.potential for pollution, but also the regulatory burden that a
grower could face. ‘'When these BMPs are followed, ‘residual waste permits are not required. Chaptcr 6
introduces technical BMPs based on Pennsylvania Technical Guide for Soil and Water Conservation
(PATG) specifications that can be used at individual farms depending on its specific needs.

Current mushroom farm operations may fall short of BMPs and may present potential sources of
pollutional discharge. If so, farmers need to change operations or upgrade their facilities to eliminate
these problems. Chapter 6 introduces a mechanism whereby this process can be carried out in an
efficient and effective way. An MFEMP 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 compliance. An
MFEMP must be developed and implemented for all aspects related to the MC processing both on and
off the mushroom growing site. Mushroom farms that grow other varieties of mushrooms, for example
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shiitake and oyster mushrooms, do 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 location. The handling of wastewater, waste materials and other
potential pollutants needs to be consistent with the methods shown in this manual. A non-Agaricus
mushroom farm needs to have BMP’s shown in an approved MFEMP. In doing so, the farmer may find,
as an added incentive, a reduction in the namber of 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 growers, more up-to-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 proposcd changes in laws and
regulations. An active and responsible community can assist agencies in developing the most effective
regulations to accomphsh environmental protectlon 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 of six steps: Phase I
composting, Phase If composting, spawning, casing, pinning, and cropping. These steps are

‘described in their naturally occurring sequence. Of course, there are other related activities

necessary to support these basic steps. Overall, it takes approximately 10-15 weeks to complete
an entire growing cycle from the start of cémposting to the final cleanup after harvesting has
ended. '

Phase I: Making Mushroom Substrate

MS is the growing medium that provides nutrients needed for the mushrooms to grow. MC is
the material remaining after growing mushrooms. Composting is the procedure used to change
the nutrients found in the feedstock ingredients into forms that are available to and selective for
mushrooms; it produces a medium most suited for the growth of the mushroom to the exclusjon -
of competing fungi and bacteria. There must be correct moisture, oxygen, nitrogen and
carbohydrates present throughout the composting process or the nutrients will be inadequate to
support the fiture mushroom crop. Mushroom farmers use various recipes when formulating
MS. (See Table 1 on page 5 for common ingredients.) Their choices are based on the

~ availability and cost of the ingredients and the individual characteristics of their own farming

practices. Generally speaklng, however, two slightly different types of substrate are made by
mushroom farmers based on the use of two different starting materials: 1) straw-based stable
bedding contajning horse manure or 2) a mixture of hay and corn cobs or straw. A variety of
other ingredients are added in order to improve the nutrition and structure of the developing
substrate. Preparation of MS recycles vast quantities of agricultural mitrients, especially stable -
bedding from horse farms, race tracks and poultry litter. By utilizing these nutrient-rich .
materials productively, the mushroom farming community performs a service to the environment
and those who need a positive pathway for these recyclables. The general procedure for growing
mushrooms involves several key steps referred to as: '

Pre-conditioning and Phase I
Phase 11

Spawning

Casing

Pinning

Cropping and Harvesting
Emptying

Pre-conditioning and Phase I is the preparatlon of substrate at a farm that usually involves the
steps of pre-conditioning and Phase I composting. Pre-conditioning 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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_ Pre-conditioning involves mixing large volumes of straw and hay with water to soften the stems
and de-wax the straw. These ingredients are typically piled 10 feet high or more and allowed to
stand for several days. During thistime moisture enters the previously dry materials and
naturally occurring microbes begin to grow. After the ingredients are sofiened, the pile is
typically moved to a mixer/turner to form a long pile or row of substrate, usually called a rick, in
order to begin Phase I composting. Most ricks are roughly 5 to 7 feet wide, 5 to 8 feet high, and
as long as necessary or practical. The rick must hold its shape but be loose enough to allow for
aerobic conditions throughout. Phase I composting can also be performed in large, partially-
enclosed aerated floor facilities, called bunkers, horizontal 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 odors from the composting area. Turning and watering are done at
approximately 2-day intervals. Turning provides the opportunity to water and mix the
ingredients, as well as to relocate the substrate from the cooler exterior to the warmer interior
and vice versa. The aeration accomplished by turning is short-lived, so rick construction,
structure, and contents are critical in promoting aerobic conditions. The number of tumnings and
the time between turnings depend on the condition of the starting material and the time 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 bacteria and fungi. As a general rule, most of the water is

added when the rick is formed and at the time of first turning, and thereafter water is added only
to adjust the moisture content. On the last turning of Phase I composting, water may be applied
generously to carry sufficient water into Phase II. Water, nutritive value, microbial activity and
temperature are closely linked; when one condition is limiting, the whole composting process
may be affected.

. Phase I composting lasts from 7 to 16 days, depending on the nature of the material at the start,
its characteristics at each turn, the season, and the particular practices at a given farm. At the end
of Phase I, the substrate should have: a) a brown color; b) short, pliable straws; ¢) a moisture
content from 68 to 74%; and d) indicators of nitrogen conversion. When these conditions have
been reached, Phase I composting is completed. '
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Table 1:, Mushroom S_ﬁbstrate Ingredients

Ingredient Rationale* Typical Source
LS
AT o ..v if el s ._i‘
Corncobs (whole ground, crushed, pelletlzcd) XiXiXx Ccm fa:m, corn sheller
Hay XiXiX Hay farm
Horse manure - straw bedded XXX | - |Horsefarm or track X
| Poultry l;tter!manure X Pouliry farm X
X1X Graln farm n
Ammommn mtra:te X Femhzer p!ant X
Brewers grains (wet or dry) X Brewery X
Corn fodder X1X Comn farm
Feathers or feather meal X Poultry processor
Grape pumice X1 Grape processor
Ground wallboard -X ] Soil conditioner supplier
Gypsum X | Gypsum rock
Gypsum, synthetic X | Seil conditioner supplier
Hardwood tree leaves X Municipal leaf collection
Lime . X | Soil conditioner supplier
Mushroom stumps and culls X Mushroom fanm X
Seed - hulls ' X Seed processor
Seed - meal X Seed processor X
Seed - oil XX Seed processor
Shredded newspaper X Newspaper recycler
Spent lime X | Sugar processor
Sugar cane (bagasse) XX Sugar processor
Sugar cane (pulp) : X Sugar processor
| Urea X Fertilizer plant - X
Other substitute 1tems 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.

Phase II: Finishing the Compost

Phase II composting may or may not occur at a farm and continues the conversion of nutrients
into a selective food supply for the mushroom. First, pasteurization is performed to kill any
insects, nematodes, competing fungi, or other pests that may be present in the substrate. Second,
ammonia [evels that formed during Phase I composting are reduced. Since fungi depend on
other organic MC for nutrition, the correct nutrient levels must be provided.

Phase II composting can be viewed as a controiled, temperature-dependent, ecological process

using air to maintain the substrate in a temperature range best suited for the nitrogen-converting

organic MC to grow and reproduce. The growth of the thermophilic (heat-loving) organic MC
depends on the availability of carbohydrates in a usable form and the presence of nitrogen, some
of which is in the form of ammonia.

Phase II can be managed in three different ways, depending on the type of growing system used:

1. Multiple Zone: Substrate is packed into wooden trays, the trays are stacked six to twelve
high, and the trays are moved into an environmentally controlled Phase Il room.
Thereafter, the trays are moved to other special rooms, each designed to provide the
optimium environment for each step of the mushroom growing process.

2. Single Zone, Bed/Shelf or “Pennsylvania Double”: 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 system, the -
environmentally controlled “tunnel,” is an enclosed system that provides air supply and
temperature control so that Phase II conditioning is completed in bulk form rather than in
individual trays or beds.

Spawning is the mushroom culture equivalent of planting seeds for a field crop. However,
mushrooms are “planted” using fungal mycelia rather than seeds. A fungal mycelium
propagated vegetdtively is known as a spawn. Spawn-making requires specialized laboratory
facilities where mushroom mycelia can be propagated in pure culture. Spawn-making starts by
sterilizing a mixture of cereal grain (rye, wheat, millet, and other small grains are used) plus
water and chalk. Once the sterilized grain is inoculated with mycelia, it is incubated to promote
full colonization.

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

The spawn grows out in ail directions from a spawn grain, The time needed for spawn to fully
colonize the substrate depends on the amount of spawn added, its distribution, the substrate
moisture and temperature, and the nature or quality of the substrate. The spawn run growth
usually requires 10 to 21 days. ' '
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A more recent technique may also be used to control spawn run in bulk containers of substrate.
Then, the substrate with spawn is placed in trays, beds or shelves prior.to the next step, casing.
Also, spawn grains may be mixed with substrate pnor to placing the substrate in trays or beds.

Casing is a top-dressing applied to the spawn-run substrate and is necessary for mushrooms to
grow from the mycelia that have grown throughout the substrate. Casing is not used to supply
nutrients; rather, it acts as a water reservoir and provides a place where rhizomorphs form.
Rhizomorphs look like thick strings and form when the very fine mycelia grow together. Casing
should be able to hold moisture since moisture is essential for the development of a firm
mushroom. Casing materials vary from farm to farm as different growing techniques may
respond better to one casing rather than another. Typically, the casing has some percentage of
peat moss, although this is not a required component. Some common casing materials include:
peat moss from Canada or from Ireland, lime in'one of several forms, and infrequently, recycled
MC.

Pinning is the stage where the small outgiowths from the rhizomorphs, called initials, primordia
or pins, form in the casing layer. These outgrowths continue to grow larger through a button

stage, and ultunately 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 casing, relative humidity, aud carbon dioxide content of the air are all essential in
determining crop yield and quality.

" Cropping and Harvesting is usually called flush, break or bloom and refers to the repeated 3- to
5-day harvest periods during the cropping cycle. The harvest periods are followed by a few days
‘when no mushrooms are available to harvest. Once mature mushrooms are picked, the inhibitor
to mushroom development is removed, and the next flush moves toward maturity. This regrowth
repeats itself in a 7- to 10-day cycle, and harvesting can be repeated as long as mushrooms
continue to mature, though the yield decreases with each picking cycle. Some farms harvest
‘through two flushes, others may continue for three or four. Temperature, water management,

and 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 pests, as infestation can cause toial crop failure.

Pathogens and insects can be controlied by cultural practices coupled with the use of pesticides,
but it is most desirable to exclude these organisms from the growing rooms. Shorter harvesting
periods reduce the time for pests to become established and proliferate in the crop or growing
room. After the last flush of mushrooms has been picked, the growing room should be closed off
and the room should be pasteurized with steam or steam with added sanitizing agents. This final
step is desngned to destroy any pests and mushroom diseases that may be present in the crop or
the growing room, thus minimizing the likelihood of mfcstmg future crops.

Emptying is when MC is removed from the house or growing room, and the room is prepared
for a new batch of fresh substrate. Mushroom farmers often wash the empty room and may on
occasion sanitize the walls, floors, ceilings and all wood surfaces. The resulting MC is delivered
to farm fields or facilities for further composting.
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3.1

3.2,

CHAPTER 3

MANAGEMENT OF RAW MATERIALS
AND MUSHROOM SUBSTRATE

Introduction

As discussed in Chapter 2, generating a substrate for the growth of the mushroom crop is a
critical first step in mushroom culture for most cultivated commercial mushrooms. Poorly

- produced compost will invariably mean disappointing yields for the farmer.

The Agriculture, Communities and Rural Environment (ACRE) initiative resulted in the State
enacting Act 38 of 2005, which includes requirements for nutrient management and odor
management at 3 Pa. C. S A. §§501-522. Relevant regulations are located in Title 25, Chapter 83
of the Pa. Code. Non-animal operations such as mushroom farms and persons producing MS for
the mushroom growers are not obligated under Act 38 to complete and follow odor or nutrient
requirements; however, provisions for both odor and nutrient management are 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 this substrate are high in nutrients, the mushroom farmer must
take care at the farm to keep these nutrients separated from the natura] water resources. This
chapter reviews the composting process in the context of BMPs,! which help protect these
resources from degradation.

A well-run operation for preparmg substrate should evidence an efﬁclency of design and
orderliness of operation which, in concert with good housekeeping and water management, will
go a long way to protect water and air resources.

Watering Raw Materials and Ricks

As noted in Chapter 2, watering the raw materials and the ricks of substrate is an essential
operation. If watering is optimal, bacteria and fungi cause changes in the raw materials in the
rick (windrow), changing the mix of raw materials into a substrate that is selective for the
Agaricus mushroom. Bacteria and fungi also metabolize nutrients and convert them into
microbial protein, Excess water, however, can lead to anaerobic activity within the ricks and
produce a sour product with the risk of malodors. Excess water can also lead to the loss of
nutrients, which can become pollutants if not properly controiled.

A recommended practice is to add Sllfﬁ(.‘-lent water, but not cause wash-out of ingredients and
generation of large quantities of leachate. To find the balance point, wetting of the initial piles of
substrate ingredients in the preliminary or “pre-wet” step, the watering volumes and schedules
for the substrate ricks; rick turning schedules, and composting period can all be modified. . Since

~loss of some water from the ricks is normal and unavoidable, the design and operations on the

! This manual contains BMPs of two types: preferred ways of performing norzaal rmushroom growing activities and technical BMPs as described by
the Natural Resources Conservation Service (NRCS). The operational BMPs originste from current acceptable practices and fom the requirements
imposed by regulations. The operational BMPs are described in Chapters 3, 4 and 5. Chapter 6 and Appendix A contain references to the NRCS
BMPs. Appendix A contains a list of BMPs being used by the county conservation districts based on NRCS® BMPs.
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compost whatf must be adequate to control the highly nutritious water. Initial design of the
wharf can be helpful in this regard, but wharves can be upgraded to meet the same objective. .
This objective, simply stated, is to keep all leachate, whether 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.

Whar{f/Turning Yard Operations

Wastewater can be associated with the production of MS, the storage of MC and from
composting of MC for later uses. However, the mushroom farmer has opportunities to reduce

"the potential for MS 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 soluble nutrients in
the raw materials and the nutrients’ potential 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 cxitical to provide sufficient 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. Ideally, this paved wharf area may be under roof, but this is not

practical for most farms. Though roofing is expensive, it is advisable for storing high nutrient,
leachable raw materials like chicken manure. Roofing will minimize the potential for contact of
manure nutrients to contact with groundwater and surface water and thus minimize the leaching
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 minimal or no potential to

leach nutrients or other constituents. For these materials that.do not generate leachates, bare .
ground storage is acceptable. For added protection, the raw materials should be covered securely
with waterproof tarps. In some cases, inventory 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 rate, volume and frequency. Nonetheless,
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 designed and operated to minimize run-on of
stormwater, and 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 volumes of water from storm events. Critical in this regard are the
design and construction of collection basins. The code numbers for these management practices
are listed in Appendix A. Once constructed, these stormwater management structures must be
maintained 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 discussed in Chapter 5.
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Care taken in daily operations can also reduce the likelihood of poliution. “Good housekeeping,’

“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 of runoff and potential for odor
production. The collection of these stray materials in dry weather can control dust and the
dispersal of pollution-generating materials. Dry, dusty areas can be lightly moistened with a fine
spray of water to reduce dust. Keeping drainage channels and ditches that lead to collection
basins free of wharf solids allows them to serve their purpose better. Italso reduces the extent to
which the solids will dissolve into the water being carried in the ditch, thus reducing the
pollution load on the collection and treatment system. Stormwater and drainage channels should
likewise be kept free of obstructing materials. As suggested earlier, using as little water as
necessary to make a good compost can also be a way of reducing leachate generation.

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 early “pre-wet” heaps or later to the ricks themselves. This practice adds moisture and -
nutrients to the mix and also reduces the accumulation and storage of high-strength wastewater

" in collection basins. This recycled liquid, sometimes called “goodie water” should be kept

aerated and agitated to maintain at least a 1 ppm dissolved oxygen (DO) conceniration. High
DO may not be beneficial, as one farm found that recycled water with 2 ppm DO did not provide
as good a supply of nutrients and microbes for the substrate, Maintaining a measurable 1 ppm
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 basins, thus keeping
solids out of the waste stream and facilitating the replacement of these 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 Chapter 5. This wastewater may be stored in tanks
or impoundments as discussed in Chapter 5.

Regulatory Best Management Practices for Normal Farming Operations

‘The practices that will be discussed below apply to normal farming operations, which include
most mushroom farms. Normal farming operations are defined in the residual waste regulations
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- asthe customéry and generally accepted practices engaged in by farms for agricultural

production provided such practice does not cause pollution to the air, water, or other natural

resources. It also applies to management, collection, storage, transportation, use and disposal of

agricultural wastes on land where such materials will improve the condition of the soil, growth of
crops or restoration of land for the same purpose.

a.

Normal Farming Operations

A waste management permit is not reqﬁked for a mushroom composting operation solely
engaged in preparing MS. The composting operation must comply with the following:

1. The composting must be conducted on a farm or other facility that complies with
this manual and has an approved and implemented MFEMP. (See Chapter 6.)

2. - The compost must be made using agricultural wastes and associated co-products
such as those listed in table 1 on page 5. .

However, if the composting operation does not comply with BMPs in this manual, it must
obtain a residual waste processing pennit from the PA DEP.

Management of Waste

Although the farmer’s goal may be to generate zero waste material, a small amount of
waste may be unavoidable. Wastes generated in the MC process, for example, waste-
water, excess substrate or off-spec substrate, must 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 Manual; or
3. ~ Managed as waste under the residual waste regulations.

If these wastes are not directly reused, they must be stored in accordance with the
provisions of this manual. {See Chapter 5 for 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 activities and the disposition of the waste.

254-5401-001 / November 3, 2012 / Page 11




3.5.

Odor Reduction Opportumhes

Odors are sometimes associated with compost operations. They are a natural occurrence but
need to be minimized. Mushroom growers should adopt odor control BMPs as part of their ,
approved MFEMP. These BMPs could include but are not limited to overall sanitation, dust and
substrate management and recyclable water management. Other ways the mushroom farmer can
reduce the odor potential of the wharf area in¢lude:

I Not using more nitrogen-rich raw ingredients than necessary to produce a nutritious
compost for the future mushroom crop.

2. Maintaining aerobic composting operations.
a.  Notoverwatering and thereby creating anaerobic conditions and nutrient wash
out. s )
b. Making sure the initial mix of ingredients is thorough, especially with manures, to

avoid producing anaerobic clumps in the compost.

3. Preventmg standing water and poor dramage areas in the wharf, including around raw
material storage areas.

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

5. Aerating and agitating stormwater runoff water that is in collection basins or
impoundments.
6. Maintaining maximum available isolation distances from where the composting operation

is carried out and other potential land uses.

7. Screening (fences, trees, landscaping, berms) and shielding the composting operation
from the view of adjoining property owners.

See the Mushroom Substrate Preparation Odor—Management Plan; Penn State College of

Agricultural Sciences http:/www.americanmushroom. org/pdfs/MshrmSubstr.pdf.
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4.1.

4.2

4.3.

CHAPTER 4

GROWING THE MU SHROOMI— Si’AWNING THROUGH HARVEST

Introduction

This chapter continues describing the practices for mmnmzmg negative environmental effects
from mushroom farming. The sub-headings are given in chronological sequence for producing,
mushrooms. This chapter contains some reference to pesticide apphcauon practices, but
additional related information can be found at

http://fextension.psu. eduhpm/aggculmre/mushro0ms/mushroom—manua! pdf/view. The

_Pennsylvania Department of Agriculture may provide fact sheets covering all aspects of pesticide

safety and current worker protection standards.
Spawning -

As indicated in Chapter 2, the process of spawning is equivalent to the planting of seeds fora
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 practice to keep 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.
packaging 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 after spawmng, a grower may choose to place a thin film of polyethylene over the
spawned substrate to increase CO” concentrations in the tray or bed, help preserve water in the
compost, and protect the surface from pests and mushroom pathogens. The film is not generally
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 removal, the plastic should be protected from rain to eliminate the
potential for runoff of low-level pesticide residues from the plastic surface.”

Casing

As indicated in Chapter 2, the fully colonized substrate is covered with a layer of casing material
to induce the formation of the mushrooms. This step involves a major input of solid material

 (peat and limestone, organic soil recycled from MC, or virgin soil) to the mushroom farming

operation.

Recommended practices include the reasonable activities related to good housekeeping. If
casing material is stored outside in bulk, it should be treated as other raw materials, and erosion
into streams or storm sewers should be prevented. Inside of the house or growing room, good
housekeeping dictates that any spilled substrate or casing material should be picked up at least
daily. Spilled material is pushed with a floor squeegee and picked up with a shovel. The
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 may add impurities to the material. Sweeping with a broom may cause

dust and can spread disease within the facility. The floor debris should be handled and managed .. ..

in the same manner as MC.The 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 cases, especially,
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 watering to avoid exceeding the absorption
rate of the casing. Thus, there 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 and pump system for
watering. This system works as follows: the tank s filled only to the volume needed for a
specific water application. If there are to be additives for that water application, those powders
or solutions are placed in the tank and mixed. All pesticides mixed in the tank must be used
according to the pesticide label directions. Mixing must continue during the pumping. Itisa
recommended practice also that only sufficient mixture be prepared in the tank for a specific
room or house, so that there 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 contrast, the well pump connected
to a pressure tank provides a varying pressure, particularly 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 fresh water 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. Therefore, pinning does not have any

~ environmental effects in terms of odors, water and solids management.

Once the pins are formed and begin to grow larger, the casing needs more water. As described
above under casing, the applied water may have additives for controlling undesirable bacteria or
fungi. Again, the amount of water should not be too much for the casing to absorb, thus -
preventing any runoff to the floor. :
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4.6.

Harvesting Operations

Mushrooms are harvested by hand. After picking the mushroom, the harvester trims off the ends
of the mushroom, often called stumps, and accumulates them in a container for removal from the
room or house. Harvesting also generates some over-ripe and misshapen mushrooms that have
no commercial value (culls) and a small amount of dislodged casing material. Fallen harvesting
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 practices such as those recommended for MC in
Chapter 5 should be used for application of stump material. Stump material should not be left in
piles near mushroom houses or elsewhere because it rapidly degrades, attracting flies, sustaining
their life cycles, and generating odors.

Workers move from house-to-house or room-to-room according to the harvest schedule. To
reduce the transport of mushroom diseases, the. workers may wet the bottoms of their footwear
on a mat saturated with disinfectant. These mats can be located at the door(s) to each room or
house. Also, the workers’ tools may be brushed clean and dipped in disinfectant. As with
pesticides, spills of these disinfectants must be avoided, and spill control and cleanup measures
must be in place.

As noted in Chapter 2, mushrooms grow in cycles (flushes, breaks, blooms). 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.

Post-Harvest Clean-Out

After the last picking, the 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 practice reduces 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 Chapter 5 of this manual.

The room or house may be further disinfected or sanitized after the MC is removed. Particularly
during the outbreak of a mushroom disease, scrubbing the walls and remaining wood in the room
and another application of heat may be used as a guard against future infection. - :

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 house. For this reason, the floor
drains need to be connected to approved wastewater facilities. ‘These 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 to a stream or any other surface water or
groundwater resource. If the mushroom growing facilities are adjacent to substrate production,
then the floor drain piping can be connected to the goodie water tank. An existing farm without
floor drains needs to have an approved collection system for wash-down wastewater. For some
mushroom farms, phase I material is delivered to a concrete pad adjacent to the upper-level doors
of the mushroom house. This delivery is timed for filling into the house that day or the next day.
Since the phase I 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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4.7.

any contaminated runoff and leachate. Channels for the collection of contaminated runoff need
to providé pathways that do.not stagnate and that lead to cither a temporary holding tank, or an
appropriately sized and maintained grass infiltration area, approved as part of the MFEMP.
After the substrate filling operation is completed, the concrete work area should be cleaned of
substrate debris and any runoff gcnerated during this cleaning operation should be directed to the
appropriate storage or treatment area.” If there is a tank for collecting lawn area stormwater, the
method to clean the pad should avoid washing the spilled material mto the clean stormwater

ho idmg tank

For other mushroom farms, tracks drop the substrate directly into a conveyor for the filling
operation. Such practices typically leave a small amount of debris on the concrete for easy
clean-up and therefore little, if 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 collection, but an appropriate grass area is needed down slope.

Insect Moniforing and Control

In Pennsylvama there are two fly specles (Phorid and Sciarid) that feed on mushroom tissue and .

‘have the potential to cause economic damage to the mushroom farm. These flies must be
~ controlled to numbers below the economic threshold level. Integrated Pest Management (IPM)

techniques aid the farmers in minimizing the quantity of ¢hemical insecticide needed for fly
control. IPM requires that the farmer know the level or number of flies in the room, so a
monitoring device is essential. By observing the number of flies at the monitor, the experienced
mushroom farmer can determine the flies’ time of entry, life cycle, and potential for infestation.
This is critical information for the farmer to judge the potential economic impact. '

Using the observations at the monitor, the farmer can schedule the timing and dose of

. insecticides. The IPM technique helps to make the most efficient use of expensive chemicals.

Good housekeeping and farm sanitation practices help to eliminate breeding locations for all
species of flies. As mentioned earlier, the stumps and overripe mushrooms should be removed
from the harvest areas to reduce that source of growth media for flies. For further information
view: http://extension.psu.edv/ipm/agriculture/mushrooms/mushroom-manual.pdf/view.
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4.9.

Pathogen Control

- Mushrooms have pathogens, too. Various species of bacteria, other fungi, and viruses can atiack

mushrooms. The farmer should use good sanitation practices as the first line of defense against
these pathogens. In the event that an infestation occurs, and economic impact will be felt if the
disease were to go unchecked, i.e., the economic threshold is exceeded, then chemical or
biological control methods would be needed. : :

It is important to have as much information about the disease as possible so that pesticide use is
most effective, not excessive. Some diseases can be spot treated, while others need whole-house

_ treatment. From both an environmental and economic viewpoint, minimal use of pesticides is

best. The farmer must apply pesticides according to label directions when needed to control a
specific problem. - p :

Pesticide Handling and Regulations

The U.S. Environmental Protection Agency (EPA) sets rules and regulations for pesticides that
apply across the nation. Each state 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

pesticides, including limitations on MC use, but the farmer is expected to abide by the current
rules and the instructions on the pesticide label. The county extension service is a good source of
information regarding pesticide use, as is the Pennsylvania Department of Agricuiture.
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4.10. Trash Disposal

General trash and refuse items on a mushroom farm include typical household items such as
newspaper, magazines, prinfout paper, lunch containers, beverage cans, etc. Unique to
mushroom farms are: the plastic film used to cover the substrate during spawning; wood
(lumber) not strong enough to stay in service for trays, beds, or shelves; pesticide containers; and
broken harvest containers. Spawn and casing packaging should be recycled or added to the
general trash. The mushroom farmer should ensure that 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 gerierated at seasonal farm labor camps, the
regulations for proper management of refuse must be instituted. (7 Pa. Code § 177.13)

In anticipation of refuse removal, it is good practice for the discarded items to be covered. In
general, a dumpster or other covered container is provided by the contract hauler. The farmer
should 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. Containers for liquid pesticides should be
triple-rinsed and punctured prior to disposal. Emptied bags for powdered pesticides may be
discarded as municipal waste. Protective clothing, disinfectant mats, footwear, filters, etc., that
are discarded must be managed in accordance with the pesticide or disinfectant label and the
existing state regulations. : -
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5.2.

5.3.

CHAPTER 5

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

Introduction

Agricultural waste, which includes waste from mushroom growing operations, is a residual waste
under the Pennsylvania Solid Waste Management Act (Act), 35 P.S. 6018.101-6018.1003.1.
Section 501 of the Act requires a permit prior to processing or disposing of or beneficially using
residual waste, which would include land application. However, the requirements of Section 501
do not apply to agricultural waste produced in the course of normal farming operations provided
that such waste is not classified as hazardows. To meet the definition of “normal farming
operations™ operations must conform with applicable laws, and the use of agricultural waste must
not pollute the air, water or other natural resources of the Commonwealth. The BMPs in this
manual are designed so that the use of mushroom farm wastes in this manner will not poilute the
air, water or other natural resources of this Commonwealth,

In this chapter, the residual waste management requirements for MC wastewater or other
potential wastes from mushroom growing operations are discussed. By managing these
materials as outlined in this chapter, the farmer can reduce his responsibility for obtaining
permits and still minimize the potential for pollution. This chapter also describes how these
management practices and a MFEMP (described in more detail in Chapter 6} can work together
to the advantage of the farmer. This chapter also discusses the use of certified manure haulers

- and brokers when transporting MC off site. The Pennsylvania Commercial Manure Hauler and
Broker Cettification Act (Act 49 of 2006), 3 P.S. §§2010.1-2010.12, prowdes training, testing
and certification requirements for individuals hauling and brokering manure in Pennsylvama
This law applies to manure, which is an ingredient used in the preparation 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 law. I the Act 49 practices are not used to establish that BMPs have been
met, the PA DEP may approve other methods if deemed appropriate.

Normal Farming Operations

If a farmer produces MS from materials that are agricultural wastes or co-products and uses all of
the substrate on a mushroom farm, those activitics are normal farming operations and exempt
from permitting requirements. '

Using the MC for the growth of crops, the establishment of lawns, turf grass production, landfill
revegetation, and other horticultural uses can all be performed as normal farming operations
when done in accordance with this manual. Again, use of the BMPs in this manual benefits the
farmer or subsequent user of the MC.

Recordkeeping

Recordkeeping represents an important and inexpensive 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 section, the grower can also fulfill his/her obligations
under the residual waste regulations.

The amount of recommended recordkeeping is related to the type and scale of MC and
wastewater management programs. Substantial recordkeeping requirements are only triggered
for large-scale MC uses or when these materials leave the farm. When large volumes of MC are
given away, sold, or taken away, the grower must maintain records of the date, volume, and
identity of the person taking the waste, a brief description of the proposed use and a description
of the co-product determination. This can be recorded directly on the sales agreement, copies of
which are available to the grower and the user of the MC. :

Small-scale programs require very little in the way of recordkeeping. For giveaway programs in
which MC is picked up by homeowners or other small-volume operations, such as when MC is
sold on a dump truck-load basis for landscaping, the grower needs only to estimate the annual
total volume of materials given away or sold.

Where passive composting (as described later in this chapter) is being carried out, the grower
must maintain records of the length of MC storage and when the MC was removed. For
example, a grower has four fields approved for passive composting that are included in the
MFEMP. For each field the grower must record the dates when MC is applied and dates when it
was removed for its subsequent use, along 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 applied for its irrigation and nutritive value to farm fields and be

" conducted as a normal farming operation, if done in accordance with this manual. In the first

case, the wastewater remains in the process, and no requirement for recordkeeping is triggered.
In the case where wastewater is applied to farm fields, no additional recordkeeping is necessary
as long as the water is applied as outlined in an approved nutrient balance sheet.

However, more recordkeeping is required if, for example, a mushroom grower gives away
10,000 gallons of wastewater from the substrate preparation operation ten times during one year
to Farmer Jones, a grain farmer. Jones welcomes the wastewater and uses it as part of his normal
farming operations for both the water and the nutrients. In this case, the mushroom grower
should keep records of the transactions including the dates, volumes of wastewater, name of
recipient (Jones), and use of wastewater.

_If the wastewater and MC are managed as suggested in this section, the grower can minimize the

recordkeeping needs and be in compliance with the residual waste regulations.
Isolation Distances and Existing Facilities

The following two sections deal with storage and composting of MC. Certain aspects of the
physical locations of these facilities may either increase or reduce their environmental impact.
Distances have been established, known as isolation distances, that separate these facilities from
sensitive areas (wetlands, streams, drinking water sources, occupied residences, etc.).

However, some flexibility may'r be available (for example, in the development or updating of the
MFEMP) where existing facilities do not meet all the distance restrictions noted here. This
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 manual, are already covered by a MFEMP or other
farm plan, or are located at the farm where the MC was generated. For example, where a low
permeability pad or roof effectively reduces the threat of groundwater contamination, these
isolation distances may not apply: . ‘

1t is, nonetheless, highly recommended that these isolation distances be observed wherever
possible. Farmers orother 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 be consistent with a MC Field Crop Application Sheet
(Appendix C) for importing operations receiving more than 100 tons of the material within a
12-month time frame. This responsibility is to be described in the contract entered into between
the grower and the MC broker/purchasing company. The broker shall provide 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
application on that importing site, the mushroom grower shall supply a MC Field Crop
Application Sheet (Appendix C) in order to provide direction on the. proper application rate of
the material. - ' C -

For third-party brokers or purchasing companies that further process the MC on their sites for
purposes other than direct application to agricultural lands, 2 MC Field Crop Application Sheet is
not required. ‘

If the MC is hauled to another land parcel owned by the grower férm, then the grower will

maintain responsibility at the other location. This responsibility for on-site storage of the
material is described below according to the expected use of the MC.

Small-scale MC relocation programs.(less than 100 tons per year to a given importer) require

. very little in the way of recordkeeping. For giveaway programs in which MC is picked up by

homeowners, the 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 truck-load basis for landscaping,
there need only be a record of who received the material, when ad 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 runoff to surface or groundwater resources. NRCS standard practices

shall be followed for any storage. {Roof Runoff Structure (558)(9/09), Sediment Basin
(350)(1/10), Stormwater Runoff Control (570)99/10)}. The site may require runoff collection
and/or a structure for storage. Selected examples of temporary storing methods include: on soil,
on a pad, and under a roof. On any soil base location, the seasonal high water table must be
deeper than 20 inches. Also, isolation distances are required for all sites: The storage location
must be at least 300 feet from a drinking water source; at least 300 feet from an occupied
dwelling, unless the owner agrees to a reduced distance; and no less than 100 feet from a stream,
wetland, spring or sinkhole. Runoff practices must be addressed on a site-specific basis. The

~ duration of storage is the primary factor in determining the other site characteristics, as follows:
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For a storage period of less than 120 days, and at a site that is pot continuousiy

. used for storage, the base may be soil. Site gradmg guadchnes and erosion control

practices must be followed.

For land application areas, usually field crops, where MC is not stored
continuously in the same location, MC may be stored on soil until the next
cropping cycle but in no case longer than 180 days. The storage must be part of

an approved and implemented farm nutrient management plan (unless an MFEMP
has been prepared for the location). The maximum volume to be stored in a ficld
cannot exceed the volume that will be land applied in that field, in accordance
with this manua} and the Penn State Agronomy Guide, during the next growing
SEeaS0n. :

For a storage period of more than 120 days, but less than one year, the MC must
be stored on a pad or under a roof. The pad must follow NRCS spec1ﬁcat10ns for
an impervious surface. For an on-farm storage facility, the maximum volume of
MC that may be stored at the location where the MC is generated during the
course of one year cannot exceed the annual volume of MC generated by that
mushroom farm. For a non-farm storage facility, the maximum volume of storage
for one year cannot exceed 20,000 cubic yards or 2 acres in size. The operation
must be in compliance with 25 Pa. Code Chapter 102 (relating to erosion and
sediment control), and cannot pollute the air, water, 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 include the name of the
mushroom grower bringing MC to the site, the 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 composting 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 and re-distribute MC must have an
impervious pad and runoff management practices.” All runoff coming in contact
with MC needs to be collected and treated. The MC at this site is delivered and
removed regularly, so that no specific material remains for more than one year. It
is expected that the MC at a transfer facility is typically less than 30 days old.

5.6. Composting of Mushroom Compost

a.

Passive Composting or 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 stable, humus-like 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. According to these BMPs, the
cured MC must be used in a manner consistent with the land application procedures
identified in this chapter to qualify as a normal faeming operation. The composting of
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MC must be conducted in a manner that prevents groundwater degradation and surface
water pollution. :

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

L.

The MC must be prof:essed in a layer not to exceed three feet in depth. Since MC
self-compacts during the early days of its placement, the depth should be
measured 30 days after placement.

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

The passive composting process must be completed in three years or less, unless 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.

The same field cannot be used for additional passive composting until the field
has undergone two resting years (years of no application). During the resting
period the crop must be planted and harvested to remove nutrients.

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

If passive composting is taking place on an impervious surface,the runoff water
must be collected and treated or reused according to the dissolved and suspended
nutrient concentrations. Collection facility design and impervious pad
construction need to be consistent with NRCS specifications.

To reduce the potential for air dispersion, surface water runoff, and groundwater
contamination, a fast-growing vegetative cover must be established on the surface
of the. MC within six months after placement.

Passive composting is prohibited in the following locations: within the 100-year
floodplain; within 100 feet of a wetland; within 100 feet of a sinkbole; within

100 feet of a perennial stream or other waters of the Commonwealth; within

300 feet of a drinking water source; within 100 feet of the property boundary; and
in areas where the seasonal high water table is less than 20 inches from the
surface during any season of the year if carried out on bare soil.

If passive composting is carried out using the practices noted above, groundwater
monitoring will not be required. However, if the practices are modified in any way that
results in more MC being applied per acre, groundwater monitoring may be required.
Monitoring should be conducted in a manner that demonstrates 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 part of the MFEMP. The parameters .
tested on a quatrterly basis must include, at a minimum, specific conductance. If the
specific conductance level exceeds 200 pmhos above the background level, the following
additional parameters must be added beginning with the next quarterly sampling: sulfate,
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DOC, chlorides and nitrates. (Though nirates can enter groundwater from a variety of

sources, many of which.are not related to MC placement, nitrates can serve as an
indication of the effect of poorly managed MC on groundwater.)

If the monitoring indicates that groundwater degradation has occurred or is occuiring that

‘exceeds a remediation standard as defined in the Administration of Land Recycling

Program Regulations (25 Pa. Code Chapter 250) for any constituent, a schedule must be
developed within one month which indicates the steps to be taken to further investigate
the groundwater degradation or to initiate mitigating measures, which 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 Standards Act,

35 P.8.§5§6026.101-6026.909. In the future, the same area should not be used for passive
composting unless a revised design that will not cause groundwater degradation is
approved and made part of the MFEMP.

Figure 5.1:

Stowpnmlllgh Wore; Teok.

Figure 5.2: ' Passive Composting of Mushroom Compost
Active Composting of Mushroom Compost on a Farm

Active composting involves mixing the MC and forming it into elongated piles
commonly called windrows. These windrows are periodically turned or agitated. This
process provides faster decomposition due to the attainment of high temperatures and the
trapping of the heat within the fnass of the pile. Tuming the pile provides temporary

. cooling to the hot pile interior, rotates cool outer material to the pile interior, replenishes

pile porosity, and disperses decomposition gases and water vapor.
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After composting, the cured MC must be used in accordance with this manual. If used as
part of normal farming operations, the cured MC must be used in accordance with the
land application procedures identified in this chapter, Additionally, all active composting
must be done in accordance with an MEEMP. Otherwise, an mdmdual or general permit
is required for composting and subsequent use of the material.

- The BMPs of an active composting operation must be completed within one year and

must be carried out as described below.

1.

The composting and storage of any MC or composted MC must be conducted on
a concrete, asphalt, or low permeability compacted earthen pad that is capable of
containing and collecting ail liquids generated from the composting process, or it
must be conducted in a vessel or.under a roof.

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

Composting must be maintained by means designed to promote largely acrobic
conditions.

The compost windrows must be constructed promptly, in no case longer than
two (2) weeks following receipt of the MC. '

‘The MC composting facility, excluding any areas used for storage of bagged
product or bulk product under cover, should not exceed an area that the composter
cannot adequately control. (Facilities of greater than 5 acres may be subject to
additional requirements and review.)

Composting is prohibited in the following locations unless conducted within a
vessel: within 20 inches of the seasonal high water table; within the 100-year
floodplain; within 100 feet of a wetland; within 300 feet of an occupied dwelling,
unless the owner agrees in writing to a lesser distance; within 300 feet of a
residential well; within 100 feet of a sinkhole; and within 100 feet of a perennial
stream or other waters of the Commonwealth and within 100 feet of a property

boundary.

All stormwater should be diverted around the pad. A berm around the pad should
be established to prevent run-on and collect run-off.
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Farroeal Hh VoA b e,

Figure 5.4: Active Composting of Mushroom Compost
Storage and Reuse of Wastewatef from Mushroom Compost Operation

As noted earlier, wastewater also can result from the production of MC and from its storage. To

amuch lesser extent, it can result from composting of the MC for later uses. The collected
wastewater can be reused in the substrate generation process, reapplied to MC storage 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 Wastewater in Tanks

To avoid the detailed design and operating requirements necessary for storagé
impoundments, such as liners and groundwater monitoring, it is recommended by the PA

_ DEP that tanks be used for wastewater storage. The following are requirements for

storage tank use under this manual.

- L 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 Water Conservation Technical Guide
and Specification 313 criteria and all other local, state and federal requirements.

2. The tank must be inspected during construction or installation and annually
during operation for uniformity, damage and imperfections.

3, Subsurface tanks used for wastewater storage must be hydrostatically tested:
armually and when there is evidence of a leak. This can be done by comparing
measurements over a 48-hour petiod. 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 detected, the PA DEP

" Regional Office must be contacted.,

Storage of Wastewater in Impoundments

Storage in impoundments is more heavily regulated by PA DEP because of concerns for
groundwater protection. NRCS’s Pennsylvania Soil and Water Conservation Technical
Guide provides various 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 reliability. The relevant technical guide numbérs are listed in
Appendix A.
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Land Abpiication of Mushroom Compost and Wastewater

" The MC and wastewater generated from mushroom growihg operations can be valuable

agricultural by-products that should be put to use in normal farming operations. Applymg the
MC to fields and lawns nourishes vegetation; improves the tilth, acration, and water-holding
capamty of soil; decreases soil erosion potential; and promotes the growth of beneficial soil
organisms. As an alternative to diverting all wastewater to tanks or impoundments prior to its
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 practlce must be approved

as partof a MFEMP

Unfortunately, many MC or wastewater management systems do not fully utlhzc the nutrients in
MC. Applying MC or wastewater in excess, at the wrong time, or improperly handling it in
other ways, releases the nutrients into the air and water. Instead of nourishing crops, the
nutrients may leach through the soil and into groundwater. One common misuse of agricultural

_ waste, for example, is to apply it to a field and then to supply a crop’s nutrient needs with

commercial fertilizer without considering the nutrients contained in the waste. An efficient MC
or wastewater management and application system meets, but does not exceed, the needs of the

‘crop and thereby minimizes pollution,

The folloxn;ing sections identify the BMPs for the land application of MC and wastewater -
generated from the 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 quality. For first-time applications
of MC to a crop field, a Field Crop Application Sheet must be developed. For subsequent
MC applications to that field, a Nutrient Balance Sheet should be completed. A Nutrient
Balance Sheet should also be completed for all fields where wastewater is applied. The
county conservation district or a private consultant may assist in developing either a Field
Crop Application Sheet or Nutrient Balance Sheet. A

The county conservation district or a private consultant may also develop or assist in the
development of the MFEMP. The MC or wastewater may not be applied on the soil
surface within 100 feet of a drinking water source, 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 Mushroom Compost

Agricultiral applications of MC must be consistent with the Mushroom Field Crop
Application Sheet (Appendix C) for operations receiving more than 100 tons of the
material within a 12-month time frame. 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 nitrogen, phosphorous, and potassium, or N P-—K in the MC or
wastewater vary depending upon the materials used to develop the substrate, as well as

254-5401-001 / November 3, 2012 / Page 28




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 due to the different
substrate mixes, each mushroom farmer or other person who land applies MC and
wastewater must analyze the MC and liquids to determine, at a minimum, their N-P-K
nutrient content. After the baseline nutrient content is established, repeated analyses 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 the methods 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 surface, or it
can be incorporated into the soil.

Seasopal 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 germination or the end of the
dormant period for an existing crop. Summer application of wastewater is suitable for
small-grain stubble, non-crop fields, or little-used pastures. Fall application of
wastewater generally results in greater nutrient loss than does spring application.
However, if wastewater is incorporated or injected immediately, the soil will immobilize
some nutrients, especially at soil temperatures below 50°F. 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 planted, wastewater should be applied to the fields containing
the most vegetation or crop residues.

Winter application of wastewater is the 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 wastewater should be avoided by foresight and good planning. If

occasional spreading is necessary, the wastewater should be applied to distant fields with -

the least runoff potential. Application should be in areas that are at least 100 feet from
streamns and that have slopes less than 3%, unless other provisions are made in the
MFEMP. The wastewater should be applied to limited access fields in early winter, then
to nearer fields later in the season when mud and snow make spreading more difficult.
Winter application of wastewater must not cause surface water pollution. Measures to
prevent surface water pollution must be addressed in the MFEMP

Mushroom Compost

Mushroom Compost is a material of proven value for soil conditioning and long-term

fertilization. It provides a variety of plant macro and micronutrients, many of which are

in the organic form and have slow-release properties. MC adds much-needed organic
matter to poor or impoverished soils.
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MC can be applied as a top dressing to an existing crop (for example, hay), as mulch or
as a fertilizer. Due to the physical characteristics of MC, its nutrients are in a more stable
form than those in its raw mgredxem‘.s or in manures. They pose less threat to surface
water resources if reasonable care is taken to avoid application to areas where erosion is

likely.

As noted above for wastewater, MC can be applied during any season, but spring
applications are most beneficial for seasonal field crops. Summer application is also

. suitable for small-grain stubble, non-crop fields, or little-used pastures. Spreading MC
following the removal of one hay cutting has logistical advantages and also provides
nutrients for the growth of the next cuiting. MC application in the fall should be targeted
for fields with winter grains, cover crops, significant vegetation or crop residues. As with
wastewater, winter application of MC requires careful choice of fields and must be
performed according to any winter restrictions in the MFEMP. MC may also be stored
until the season of use as outlined earlier in this chapter.

Because of its solid form, MC 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 application in spring, summer or fall. During winter, slopes should be limited to

- 3%, and application should be in areas that are at least 100 feet from streams. Vegetated
buffer areas located at the base of steep slopes can effectively take up nutrients that might
be transported during heavy precipitation. A 35-foot setback from streams should be the
minimum distance for MC application when a permanent vegetative buffer is provided.

Application Rate

In the MEEMP a Field Crop Application Sheet or Nutrient Balance Sheet will provide a
guide as to the amount of MC to be placed on the field or other crop. Itis unportant that
the nutrient contents (N-P-K) of the MC match the needs of the vegetation in the
application areas. See Appendix C for supporting information. .For wastewater
application to crop land, the 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 plan. See the conservation
district for site-specific plan development regarding wastewater system desxgn and
operational planmng

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 grown. The organic nature of the MC
gives it slow release properties and allows only a portion (approximately 20% of its
nitrogen to be available in the first year. IfMC is being applied as the only fertilizer, this
fairly low rate of nitrogen availability will affect the amount of MC to be applied. The
application guidelines in Appendix C account for this slow-release. Occasionally, MC is
used as a protective layer to reduce evapotation, prevent erosion or control weeds-— |
somewhat in the role of mulch. For those uses where subsequent tillage is avoided, the
depth may be up to six inches. ' ‘

Under some circumstances, test results of soil fertility, wastewater 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 '
management, consult with the county conservation district or NRCS representative, or
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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 from the PA DEP Regional
Water Quality Management Program.

Mushroom Compost Uses Other Than Normal Farming Operations

There is an increasing potential for the use of MC in numerous non-farming applications
such as reclaiming mined land or assisting in the establishment of wetlands. This use is
not considered a normal farming operation, and, therefore, the permit exemption for its
use does not exist. However, in many instances, the use of MC can be done as part of”
another permit. For example, the use of MC in re-vegetating a landfill or active mine site
can be done as part of the operating permit issued to those facilities. In other instances, a
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, or
a determination that the MC is a co-product for these purposes may be pursued. Also,
PENNDOT has used MC in roadside restoration efforts in their Strategic Recycling
Program. If the MC is qualified as a co-product for these uses, no residual waste permit
is required. At these operations, the use of MC that is covered by a general permit or
qualified as a co-product 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 construction
activity. The beneficial use of finished compost under General Permit WMGRO2S5 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 waste when it has satisfied
the conditions of this permit.

Since these uses are not considered normal farming operations, the grower must maintain
records of the date, volume and identity of the person taking the waste, a brief description
of the proposed use and a description of the co-product determination.

Distribution and Sale Requirements
In addition to the requirements in this manual, MC that is sold or distributed in bulk or

bag as a fertilizer or soil conditioner in the Commonwealth must be registered with the
Pa. Department of Agriculture. MC has a dual purpose specialty fertilizer/soil
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amendment label available showing the results of chemical analysis in 2005
(Appendix B). The label provides a generic outline of labeling requirements for MC or .
MC mixed products that would be marketed as a fertilizer, soil amendment or both.

A Spec1alty fertilizer is a fertilizer distributed for non-farm use and fertilizer material
primarily intended to supply plant nutrients other than nitrogen, phosphate and soluble

. potash. All fertilizers must be sold on the basis of net weight because of the requirements -
of the guaranteed anaIy31s

A soxi amendment is any substance that is intended to change the chemical or physical
characteristics of soil. A plant amendment is any substance applied to plants or seeds that
are intended to improve germination, growth, y1e1d product quality, reproduction, flavor
or other desirable characteristic of plants.

Multi-purpose products intended to supply plant nutrients, soil/plant amendments and/or
limiting materials must be labeled, licensed, and registered (as required) under each
respective law prior to being offered for sale, sold or distributed in Pennsylvania.

Specialty fertilizers and soil and plant amendment materials are regulated through the
product registration to ensure consumer safety and efficacy. Samples are collected and
analyzed to ensure products are currently registered, meet labeling requirements and are
pot adulterated.

For licensing, labeling, product rcglstratlon and tonnage reporting, the program
requiremnents for fertilizer and soil amendments are available for review at the
Pennsylvania Department of Agriculture website at www. agziculture 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 well, 2) goodie water used to increase the
moisture content of substrate, 3) roof water and lawn area stormwater, 4) runoff water
from hard surfaces where substrate or ingredients are present, and 5) leachate. Any
wastewater not used in accordance with normal farming operations and managed in
accordance with these BMPs may require waste and/or water permits for processmg, use
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 microbial protein. Excess water applied to the substrate can lead to the
loss of nutrients, which can become pollutants if not properly managed. A recommended
practice is to add sufficient water, but not so much water as to cause wash-out of
ingredients and nutrients. To find the balance point, wetting of the initial piles of
substrate ingredients in the preliminary or “pre-conditioning” step, the watering volumes
and schedules for the substrate ricks, substrate turning schedules, and composting period
may need to be modified until the optimum microbial growth is obtained. Since release
of some water from the ricks is normal and unavoidable, the design and operation on the
compost wharf must be adequate to control and capture the highly 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 issue, but existing wharves can and must be
upgraded to meet the same objective. S

Enclosed or partially enclosed facilities for preparing substrate usually have an acrated
floor. Fresh air, with oxygen and lower temperature, is used to manage the microbial
growth in the substrate material. These types of enclosed facilities have microbial and
condensation 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 to as “goodie water,” recognizing its important
characteristics 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 pipes, it can be handled by gravity or
pumping, and transferred to appropriate temporary holding. If holding the goodie water
more than a few hours, there may need to be supplemental acration to keep the beneficial
microbes growing and to address odor issues associated with this important water supply,
and microbe inoculation source. :

Rainwater falling onto the substrate preparation area differs from natural leaching of
microbial water from the substrate. Storm events may deliver large volumes of water,
whereas the leachate may be a relatively small volume. Nonetheless, good practice and
environmental laws dictate that there be no discharge of untreated runoff from the raw
. materials storage area, the wharf or bunkers to the surface or groundwaters of the
Commonwealth, The runoff water generated on the wharf (goodie water) must be
collected and used in the composting procedure, or treated as wastewater. The collection
of the goodie water is not only important for the envirorment, but this water serves an
important role in hydrating and 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 accumulation of this water is in excess of the needs for the composting process. The -
goodie water may be stored.-in either tanks or impoundments, and must be aerated.
Aeration, including agitation, that keeps dissolved oxygen concentration at 1 milligram
. per liter (1 ppm) has been found most beneficial for both odor reduction and application
of goodie water to substrate mixes. The volume of containment for this recyclable water
must be designed according to the total area of impervious material and the appropriate .
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
“pre-conditioning” heaps or to the bunker substrate, or fo ricks during turning. This
practice adds moisture to the mix and also reduces the accumulation of high strength
nutrients in collection basins. This recycled goodie water must be kept aerated to reduce
anaerobic activity, odors, and settlement of solids in the collection basins.

Provisions must be made for control of ¢clean stormwater as well, The wharf and
ingredient storagé areas must be designed and operated to negate the run-on of
stormwater to these surfaces. All upslope diversion systems and associated drainage
channels implemented to keep this clean water must be adequately sized and constructed
to carry storm-water away, preventing contamination by wharf material. Care must be
taken to size stormwater storage units to accommodate the higher volumes of water from
storm cvents. Critical 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 downstream areas due to excessive
hydraulic loads. References for these management practices are listed in Appendix A.
Once constructed, these stormwater management practices must be maintained to be
serviceable at all times to control clean stormwaters. This relatively clean stormwater
may be used for substrate preparation when needed. Emergency drawdown of a full
storm-water pond can be provided by land application (irrigation) equipment. Such land
application events need to be planned according to both nutrient and hydraulic guidelines
(see nufriment management references) with the eXpectatmn 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 nutrients. This water trickling through the ricks is referred to in this guidance
document as leachate. A covered bunker for aerated composting will not have leachate,’
but as noted above there is water expected in the floor drains of a bunker. Leachate
relative to MC piles and rows is addressed in Chapter 5.

Care taken in daily operations can also reduce the likelihood of pollution. “Good
housekeeping” should include cleaning up clumps of MC and raw materials scattered
about the wharf and placing them in ricks 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 pollution-generating materials, Dry, dusty areas can be lightly moistened
with a fine spray of water to 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 purpose. It also reduces the extent
to which the solids will dissolve into the channel water, thus reducing the pollution Joad
on the collection and treatment system. Stormwater and drainage channels should
likewise be kept free of stones, gravel, and other inorganic materials. As suggested
earlier, using 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 ENVIRONMENT AL MANAGEMENT PLANS (MFEMPs)

Introduction

Undcr state law, PA DEP has the responsxblllty to protect the quahty 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 that operate in accordance with
this manual and that have developed, filed, and impleménted an MFEMP may not be required to
obtain a waste management permit or comply with the residual waste storage requirements. An
MFEMP is a carefully planned program and documented record outlining how the mushroom
farmer or landowner intends, within practical limits, to manage the farm to prevent pollution
incidents and to maintain or improve the condition of the soil, water, and air resources.

To comply with applicable regulations, all operations listed below need MFEMPs:

1. farms that produce mushrooms,
2. farms and other producers of MS, and
3. MC processors.

The NRCS’s Pennsylvania Soil and Water Conservation Technical Guide provides various
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 rellablhty The
relevant technical gulde numbers are listed in Appendlx A.

The MFEMP

The MEFEMP may be developed for a specific operation in cooperation with the NRCS and the
county conservation district, taking into-account the particular characteristics of the operation.

An updated MFEMP is required perlodlcally according to the conservation district, usually every
three to five. years. For many farms, in addition to unproved operational measures, some new
BMP structures will need to be installed. .The agencies that assist in development of the MFEMP
may also provide technical help for installation of the practices. With certain qualifications, -

there may be cost-share funds available to implement the MFEMP.

As the MFEMP is implemented, it serves as a documented record of the farmer’s effort to
comply with regulatory requirements. If the requirements in the plan are being met, the 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 changes in technology, govemmcnt
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 implement a nuirient 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 practices and, at the very least,
includes an erosion and sedimentation control plan. In addition, all farms that apply mushroom
compost as a soil conditioner or fertilizer or wastewater, including water coming from the
compost production or storage areas, must follow the guidelines for application’ (Appendix C).

Basic Components of an MFEMP

The MFEMP is designed to prevent pollution or the danger of poilution 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 components. All components
shown below may not be required for each farm. ‘

a. Erosion and Sediment Control

This section of the plan looks at the soils, geology, topography, ground cover, and other
natural features of the site. Depending on these natural features, BMPs may be required
to prevent erosion and pollution from sediment. Some examples of BMPs are: contour
strips, diversions, waterways, terraces, crop rotation, and critical area planting. The

- Clean Streams Law and regulations promuigated thereunder, 25 Pa. Code, Chapter 102,
require an erosion and sedimentation control plan for all plowing or tilling activities.

b. - Surface Water and Stormwater Management

Earlier chapters have presented operational practices that can reduce potential for
pollution of surface waters. When properly implemented, a stormwater management plan
will assure that the quality of runoff during a storm event is protected. At most
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mushroom farm operations, stormwater runoff can be divided into uncontaminated and

contaminated. 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 systems, roof downspouts, gutters, drains, and waterways. BMPs must
be in place 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 groundwater contamination. Some of the BMPs that could be utilized
include storing raw materials and MC on impervious surfaces or under roofs, installing
monitoring wells around impoundment structures, and developing well head protection
Zones. '

Nutrjent Management for MC Utilization or Spray Irrigation Programs

A Mushroom Compost Field Crop Application Sheet is site'specific and implicitly
accounts for the crop nutrient requirements (nitrogen, phosphate and potassium),
providing for maximum crop yields while protecting water quality. The Application
Sheet includes the following: expected crop yield, and any limitations based on
proximity to water resources and a 35-foot buffer from stream, lakes and ponds.

If spray irrigation is to be utilized at an operation, a Nutrient Balance Sheet may be
required to include a water budget, spraying schedule, proper sizing and layout to address
infiltration and water holding issues, as well as other necessary BMPs.

MC that leaves a mushroom growing farm for field application should be applied on
those fields according to the MC Field Crop Application sheet. The receiving farmer will
maintain those appropriate records unless the mushroom grower or their employee is .
applying the MC, in 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 (nitrogen, phosphorus and potassium) required for maximum
crop yields while protecting water quality. The Plan includes the following:

L, expected crop yield;

2. existing nutrient levels in the soils;

3. the season, method of application, and the amount of nutrients applied to maintain
optimum nutrient levels for a particular crop;

4, normal farming practices including 1hning, pest control, crop rotation, and
harvesting; -

5. adescription of farming practices such as spray irrigation of runoff water
collected from the wharf or MC storage areas, impoundments, and land
application of MC; and -
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6. limitations based on land slope, cover type, infiltration rates, soil moisture and
proXimity to water resources.

Integrated Pest Management (IPM)

Use of chemical pesticides can be minimized when an effective IPM Plan is 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 control may be
accomplished using the proper non-chemical or alternative controls. It is recommended
that chemical control of pests should be used only as needed. AnIPM Plan includes the
proper use, handling, and storage of all pesticides. (See ‘
http://extension.psu.edu/ipm/agriculture/mushrooms/mushroom-manual pdffview for
more information on pest management.) -

Operations and Maintenance Requirements

Any BMP that is installed has normal required maintenance. No system, no matter how
well it worked when it was installed, can function without maintenance. Operation and
maintenance for individual practices are described in the NRCS’s Pennsylvania Seil and
Water Conservation Technical Guide used by county conservation districts. The
following are examples of items to address: ' ‘

1. Grassed diversions, waterways, and impoundment embankments need to be
mowed at least twice a year;

2. Structures must be inspected for cracks or structural failure;
3. Pumps need periodic inspection and greasing; and
4. Schedules for the removal of solids from collection basiné, screens or entrapﬁients
should be developed.

These items and others pertinent to the specific farm should be included 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 inspected. The inspection date and
any corrective action taken should be recorded. -

Best Management Practices Implementation Schedule

The implementation schedule must include a full listing of the farm’s planned BMPs with
the dates they are scheduled to be implemented. The detailed schedule must be included
in the MFEMP, 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 Management Program. '
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6.4.

6.5.

h. Odor Management

Qdors are natural occurrences in mushroom composting operations. However, a farmer
must minimize and control potential odors from his operation. Many of the odor

" reduction techniques and BMPs have already been described in Chapter 3, section 3.5,
Odor Reduction Opportunities. A description of the specific odor control methods that
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 agencies, the steps to minimize the damage in
a pollution event, and the telephone numbers a farmer needs to have immediately
available if an emergency occurs. -A description of the Emergency Prcparcdness Plan
must be included in the MFEMP.

i Wastewater Man agement

The plan identifies the methods of collection, monitoring, 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 management, reuse or disposal of the MC and any off- spec
subsfrate. :

Development of an MFEMP

A mushroom farmer has alternatives when deciding who will prepare and provide technical
assistance in developing an MFEMP. The county conservation district and/or the NRCS will
prepare the.plan, usually at little or no cost, upon request of the farmer as time, resources and
priorities permit. There are also many private consultants and engineering firms qualified to

~ develop MFEMPs in consultation with the county conservation district or the NRCS. Regardless

of who develops the MFEMP, all structural and management BMPs will be evaluated based on
current and relevant technical standards and specifications. The MFEMP must be reviewed and
approved by the PADEP through the local conservation district.

Funding Sources to Implement BMPs

The miushroom farmer has the basic responsibility to pay for the cost of. rimpler'nenting the
MFEMP. However, some 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 madé up of farm, government and community
representatives sets the local priorities and allocates funds to selected projects. Farms in cértain
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 interest-loans for the installation
of BMPs. A farmer interested in participating in any of these funding sources can get
information and direction from either the county conservation district or the NRCS.
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6.6.

Monitoring for Compliance
MFEMPs should be submitted by the County Conservation Districts to the PA DEI; Regioﬁa!

Waste Mapagement Section, which will share with Regional Water Quality Management
personnel as appropriate. A template MFEMP is available in Appendix D.
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APPENDIX A

CONSERVATION PRACTICE STANDARIiS' PREPARED BY USDA -
NATURAL RESOURCES CONSERVATION SERVICES

Selected Examples:

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

* Water and Sediment Control Basin - PA638
Grassed Waterway - PA412
Filter Strip - PA393
Manure Transfer - PAG34
Sediment Basin - PA350
Structure for Water Control - PA5S87
Waste Storage Facility - PA313
Windbreak/Shelterbelt - PA380
Pumping Plant - PAS533
Roof Runoff Structure - PAS558
Underground Outlet - PA620

For Standards applicable in Pennsylvania, go to this website, and then select PA using the following
address: ' ' ‘

hitp://efotg.sc.egov.usda.gov/efotg_locator.aspx -

OR, look at the general national website to get started:

http://www.nrcs.usda.g' ov/iechnical/efotg/
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APPENDIX B

FERTILIZER LABELS FOR MUSHROOM COMPOST

“PA Department of Agriculture may obtain samples of MC if sold or distributed as a commercial
fertilizer. Penalties shall be assessed for deficiencies from the guaranteed analysis.”

MC is a relatively consistent material as it comes from the Agaricus growing facility. With this
uniformity, the consumer can be confident of minimum nutrient content values for nitrogen,
phosphorous, and potassium. The following page shows a Sample Fertilizer Label for MC-Fresh, 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 MushroomCompést Fertilizer & Soil Amendment:

Guarantor

Fresh Mushroom Compost

F ertil_izér & Soil Amendment

The Possibiities

_ - are Endless...
-
QQARANTEED éﬂALYSIS
Total Niteogea (N . ... _____09%
Available Phosphate (P205) ______ e B3%
Sofuble Potash (K20) ____ .. 1.0%
NetWt XX lbs.

Manufactued by:
Company Name
Address, PA
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Generic Fertilizer Lahel: Fresh M shrqom Qompost Feyﬁili?er &Spil Am_epd:me_n_t'
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" APPENDIX C

MUSHROOM COMPOST FIELD CRO?P APPLICATION SHEET AND TABLE
’ SHOWING MAXIMUM ANNUAL APPLICATION RATES

The following pages/sheets should be photocopied and provided to farmers who apply Mushroom -
Compost (MC) to agricultural fields. As noted in Chapter 5 of this Manual, a completed MC Field Crop
Application Sheet should be rétained by the appropriate business for each MC application. This record
of application will provide evidence of proper procedures should authorities have questions in the future.

v
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MC Field Crop Application. Sheet

MC Application Date:

Planting Date:

Field Identification:

Crop to benefit from MC:

Crop area in acres:

Expected yield:

Application of MC needed, according to the attached reference table:

Total delivery needed for this yield in this field:

Other Considerations:

After harvest reporf:

Yield per acre:

Crop Quality:

Diseases:

Pests:
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MUSHROOM COMPOST
MAXIMUM ANNUAL APPLICATION RATES

. MC Maximum Annual .
Crop Yield Application Rate/Acre Inchies/Acre
Corn Grain 100 bushel .| . 30 tons (105 yd’) * 0.8
Corn Grain 125 bushel | 40 tons (140 yd*) ’ " 1.1
Corn Grain __150 bushel 50 tons (175 yd°) 1.3
Corn Grain 175 bushel 60 tons (225 yd°) . 1.7
Corn Silage | 17 tons 40 tons (140 y&) Ll
Corn Silage 20 tons 50 tons (175 yd*) 1.3
Corn Silage 23 tons 50 tons (175 yd*) * 1.3
Corn Silage 26 tons 60 tons (225 yd°) 1.7
Grasshay” | 3tons 50 tons (175 yd3) 13
Grass hay ’ 4tons . 60 tons (225 yd*) * 1.7
Grass hay® 5 tons 80 tons (280 yd’) 2.1
Wheat . 50 bushel 15 tons (52 yd”) 0.4.
Wheat- 60 bushel 20 tons (70 yd*) 0.5
Wheat 70 bushel " 20 tons (105 yd°) ! 0.8
Soybeans 30 bushel 30 tons (105 yd°) 0.3
Soybeans 40 bushel 40 tons (140 yd*) 1.1
Soybeans 50 bushel- 40 tons (140 yd°) 1.1

General Note: In additional to meeting the nitrogen needs of these crops, these application rates listed
above will supply all the necessary phosphorus and potassiumn needs of the various crops listed above.

Please be aware that continual annual applications of these compost materials on farm fields may elevate
phosphorus levels in the soils. Farmers are recommended to soil test their fields at least once every
“three years to monitor phosphorus levels in the soil.

Use caution when applying MC near to water bodies or active drinking water sources. In general it is
best to maintain at least a 35-feet, no-application buffer from. water bodies and a 100-feet, no-application
buffer from drinking water sources.

! These fields may benefit from an additional 10 Ibs of nitrogen applied per acre.

2 'These fields may benefit from an additional 20 Ibs of nitrogen applied per acre.

3 Applications of greater than 1” of MC on a growing sod crop could damage productivity of the field.
Application rates on sod fields of over 17 are recommended to be split applied over the course of the
growing season. For example, application to a 4-ton grass field could be split applied to 0.9 inches in
the early spring, with an additional 0.8 inch application after the first cutting. '
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APPENDIX D
A TEMPLATE DOCUMENT FOR .
A MUSHROOM FARM ENVIRONMENTAL MANAGEMENT PLAN

A template document for a MFEMP has been developed by the Chester County. Conservation District.
This Word® document is available by contacting that office.

Website-: httn://dsf.chcsco.org/conservationjsite]default.zﬁg

The table of contents for the template is essentially the same as the list of components presented in
Chapter 6. The Table of Contents for the template as of October 2011 is presented below:
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TABLE OF CONTENTS

CONTACT INFORMATION
SITE LOCATION
TYPE OF MUSHROCOM/AGRICULTURE OPERATION -
OPERATION STATISTICS
: Environmental Concerns for this Operation
WASTEWATER MANAGEMENT
Interior Mushroom House Wastewater Collection
Wharf Runoff Collection
MC Wastewater Collection
A Isolation Distances and Existing Facilities
MUSHROOM COMPOST (MC)
Normal Farming Operation and Permit Requirements
Storage of MC Prior to Reuse on Farms
Storage Plan for MC
Composting of MC
Isolation Distances and Existing Facilities
HANDLING OF MUSHROOM STUMPS
NUTRIENT MANAGEMENT '
Nutrient Analysis
REUSES OF MUSHROOM COMPOST AND/OR WASTEWATER
Land Application of MC and/or Wastewater
Method and Timing Directions for MC and/or Wastewater Application
Isolation Distances and Existing Facilities
EROSION AND SEDIMENT CONTROL
STORMWATER MANAGEMENT
INTEGRATED PEST MANAGEMENT
AIR QUALITY MANAGEMENT
GOOD HOUSEKEEPING
RECORDKEEPING
BEST MANAGEMENT PRACTICES (BMPs)
BMPs Installed Prior to the Development of a MFEMP
BMPs Implementation Schedule
Operation and Maintenance of the BMPs
- REFERENCES
EMERGENCY PREPAREDNESS PLAN
Emergency Contact Numbers
MFEMP AGREEMENT SHEET
ADDITIONAL MAPS '
Soils Map
Contour Map (w/ Streams and Watershed)
Existing Conditions Map :
Planned Conditions Map
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