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N.J.A.C. 7:26A-4.5(a)6 IS A VALID MEASURE TO
PROMOTE THE AIR QUALITY OF THE COMMUNITIES
SURROUNDING FACILITIES THAT RECEIVE AND
TRANSFER GRASS CLIPPINGS BECAUSE GRASS
CLIPPINGS ARE USUALLY ODOROUS BY THE TIME THEY
ARRIVE AT RECYCLING CENTERS. S

TWO

N.J.A.C. 7:26A-4.5(a) 6 SHOULD BE UPHELD BY THIS
COURT BECAUSE IT IS WELL WITHIN THE
CONTEMPLATION OF THE ENABLING ACT, IS SUPPORTED
BY THE RECORD, AND IS REASONABLE IN ALL

RESPECTS
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THE 1000-FOOT BUFFER REQUIREMENT FOR ALL CLASS
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PRELIMINARY STATEMENT

In this matter, appellants seek to disturb a valid,
reasonable and statutorily authorized regulation, N.J.A.C. 7:26A-
4.5(a)6, properly promulgated by the Department of Environmental
Protection. Specifically, appellants challenge the validity of
N.J.A.C. 7:26A-4.5(a) 6 and contend the application of the 1000-foot
buffer to grass transfer facilities, 1like themselves, is
unconstitutional, arbitrary, capricious and unsupported by the
record. Appellants’ challenge, however, must fail.

N.J.A.C. 7:26A-4.5(a)6 establishes a 1000-foot buffer
between the materials staging areas and areas of human use or
occupancy for facilities accepting grass. It is designed to
effectuate a policy deemed vital to the health and welfare of the
people in the communities surrounding facilities which accept grass
clippings either for transfer or for compost. The supporting data

unquestionably indicates that the unloading of grass clippings has

the potential for creating obnoxious odors. In adopting the

regulation, the Commissioner of the Department of Environmental
Protection used his measured judgment and determined that the
buffer was necessary to prevent off-site odors. As such, the
regulation promotes a legitimate state interest -- the protection

of human health and welfare. Therefore, N.J.A.C. 7:26A-4.5(a)6
should be upheld.




COUNTERSTATEMENT OF FACTS AND PROCEDURAL HISTORY'

On June 19, 2002, S. Rotondi & Sons, Inc. (Rotondi or

appellants) received approval from the Department of Environmental

Protection (DEP or Department) to operate a Class C recycling

center? (General Approval) in Chatham, New Jersey in accordance

- The procedural history and facts are so intertwined that
they are being combined herein.

2 N.J.A.C. 7:26A-1.3 provides the following definitions:

“Class C recyclable material” means a source
separated compostable material which is
subject to Department approval prior to the
receipt, storage, processing or transfer at a
recycling center in accordance with N.J.S.A.
13:1E-99.34b, and which includes, but is not
limited to source separated yard trimmings.

“Compostable” means able to undergo physical,
chemical, thermal and/or biological
degradation under aerobic conditions such that
the material to be composted enters into and
is physically indistinguishable from the
finished compost (humus), and which ultimately
minerializes (biodegrades to carbon dioxide,
water, and biomass) in the environment at a
rate like that of known compostable materials
such as paper and yard trimmings.

“Composting” means the controlled biological
degradation of organic matter to make compost.

“Recycling center” means a facility designed
and operated solely for receiving, storing,
processing or transferring source separated
recyclable materials

“Yard trimmings” means grass clippings, leaves
and brush.

[N.J.A.C. 7:26A-1.3].




with N.J.S.A. 13:1E-99.34(b) and N.J.A.C. 7:26A-1.° Pal79.! The
) General Approval permits appellants to receive and transfer a
maximum of two hundred and sixty (260) tons per day of leaves,
grass clippings, brush and tree branches. PalB8l; Palo4. The
@ facility is surrounded by residential and commercial neighbors,
which are located within 1000 feet of the facility entrance.

Dal30.

. On December 17, 2001, the Department proposed, among
other things, to re-adopt with amendments the Recycling Rules found
at N.J.A.C. 7:26A-1 et seqg. 33 N.J.R. 4273(a) (Lecember 17, 2001).
e

At issue herein is the Department’s re-adoption with amendment of
N.J.A.C. 7:26A-4.5(a)6, which requires that recycling facilities,

P not otherwise covered under the exemption at N.J.A.C. 7:26A-

© 3 Prior to the issuance of the General Approval, appellants
operated their transfer station pursuant to the solid waste rules
at N.J.A.C. 7:26B.1 et seq. See 19 N.J.R. 979 (June 1, 1287) and
28 N.J.R. 2242 (December 16, 19°6). To ensure that adverse
impacts, such as the migration of odors, were minimized and

° environmental pollution was prevented, the DEP required at N.J.A.C.
7:26B.5(b)2 and 7:26B.5(b)7 that transfer operations be conducted
in an enclosed building. 19 N.J.R. 983 (June 1, 1987). Because
appellants, under their solid waste facility permit, received less
than 100 tons per day of vegetative waste, the Department
authorized the unloading of grass clippings directly into a closed

o compactor hopper as an equivalent odor control method. Pal67.

4 Pursuant to R. 2:6-8, the following abbreviations are

used herein:

° “Pa” for appellants’ appendix; and
“Da” for the Department’s appendix.

3




1.4(a)13,° receiving grass clippings, have a minimum buffer of 1000

» feet between the materials staging area and areas of human use or
occupancy.® On January 16, 2002, the Department held a public
hearing and interested parties, including appellants, submitted

® written comments concerning the proposed re-adoption with
amendments. 34 N.J.R. 2088(a) (June 17, 2002). Thereafter, the
Department re-adopted the Recycling Rules with amendments, which
became operative December 17, 2002. Ibid.

The underlying support for the adoption of N.J.A.C.
7:26A-4.5(a)6 follows in detail below. In the 1980s, the
Department sponsored a project by Rutgers University which led to
the development of the "“Leaf Composting Manual for New Jersey

PS Municipalities” (Leaf Composting Manual). Dal-2. The Leaf
Composting Manual was designed to assist municipalities in the
establishment and operation of vegetative waste compost operations.

r- Da3. The Leaf Composting Manual recognized that all vegetative
waste, including grass clippings, produces odor and that therefore
appropriate buffer zones should be required. Da9. With respect to

© grass clippings, Rutgers University noted in the Leaf Composting

Manual that because of the organic composition of grass clippings,

o 8 The exemption will be discussed in more detailed below.

2 The prior rule, N.J.A.C. 7:26A-4.5(a)1l5v, established a

minimum buffer distance of 1000 feet between the materials staging

area and areas of human use or occupancy for recycling facilities

° which sought to receive, store and compost grass clippings. 28
N.J.R. 5395-5396 (December 16, 1996).

4




“they are often highly odorous by the time they are delivered” to
a site. Dal2. Therefore, Rutgers University strongly recommended
that “additional precautions such as enlarging the buffer zone” be
mandated for facilities accepting grass clippings. Ibid.
Moreover, the University stated that once the grass clippings are
mixed into the leaf windrows’, no further odor problem is expected.
Dal2.

In 1992, Cook College forwarded a Masters thesis,
entitled “Yard Waste Composting: Processing Technology, Compost
Quality, and Composting Endpoint” (thesis) to the Department.
Dal9. The thesis was a result of field trials conducted to
determine the success of incorporating grass clippings in yard
waste composting. Dal9. Like the Leaf Composting Manual, the
thesis acknowledged that grass clippings present a serious odor
problem and that the odors are present with the delivery of grass
clippings to a site. Da2l; Da30-31; Da32; Da42; Da45-46.
Specifically, the field studies disclosed that “the strongest odors
overall, by far, came from the grass clippings following arrival on
site and before incorporation into the windrows.” Da2l.

In 1993, the Department set forth buffer zone
recommendations for leave/vegetative waste composting facilities.
Dad7. The recommendations suggested minimum buffer distances

between 150 feet and 1500 feet depending on the type of processes

A “windrow” is defined as an elongated pile. Dals.

5




at the compost facility and whether grass clippings would be
received. Ibid. The Department’s rationale for the buffer
recommendations was based primarily on its concern with air quality
issues for the surrounding communities. Ibid.

In 1994, in conjunction with the Department of
Environmental Services at Cook College and the New Jersey
Agricultural Experiment Station at Rutgers University, the
Department produced “New Jersey’s Manual on Composting Leaves &
Management of Other Yard Trimmings,” (New Jersey Manual). Da48-50.
The New Jersey Manual superseded all previous versions of the Leaf
Composting Manual. Da53. The New Jersey Manual reflected
scientific and technological advances in the management of other
yard trimmings, particularly grass clippings. Ibid. Moreover, the
New Jersey Manual explained that a buffer requirement was necessary
to minimize the possible negative impacts on surrounding properties
by Class C recycling center operations. To that end, the New
Jersey Manual noted that “a buffer zone is required between the
site activities and neighboring land use to minimize possible odor,
noise, dust and visual impacts. . . . If grass clippings will be
brought to the site, at least 1000 foot buffer zones from the
staging and grass clipping handling areas are probably necessary.”
Da58; Da7l. As explained in the New Jersey Manual, the 1000-foot
buffer zone is warranted because grass clippings are usually

odorous by the time they are delivered. Da66; Da70; Da76.




Consistent with real studies’ results, circa 1995, the

Department established a policy that grass should only be accepted

at sites that had a 1000-foot buffer from the grass
receiving/handling areas to sensitive land use property line in
“Design Criteria and Recommendations for Vegetative Waste Compost
Facilities.” Da78. However, if it was an enclosed operation, the
buffer for the building setback should be 50 feet. Ibid.®? Again,
the Department’s establishment of the buffer policy for composting
facilities was to promote air quality. Ibid.

In 1995, the 1000-foot buffer policy was extended to
facilities that sought to transfer grass clippings. In a letter
from DEP to the Middlesex County Improvement Authority establishing
a pilot grass recycling program for Middlesex County, the DEP
required that grass clippings transfer depots be located at least
1000 feet from any area of human use or occupancy. Da79.

Subsequently, in 1996, the Department issued a policy
statement entitled “Policy Concerning the Consideration of Grass
Mulching Demonstration Requests” for the purpose of soliciting
proposals to determine the long-term viability and to develop an
appropriate regulatory framework for grass clipping mulching on
farmland. Da8l. The DEP required that any applications submitted

for grass mulching demonstration must indicate whether the

’ Under the solid waste rules, transfer operations, such as

those performed by Rotondi herein, were required to be an enclosed
operation. See 19 N,J.R. 983 (June 1, 1987).

7




receiving areas for the staging of grass was closer than 1000 feet

of any property line of a sensitive receptor (i.e., area of human

use or occupancy).’ Da82.

Meanwhile, in 1994, the DEP launched a comprehensive re-
evaluation of its current recycling rules found at N.J.A.C. 7:26A-1
et seq. To that end, a committee, which included DEP technical
staff and representatives from the regulated community, was
established to evaluate the entire recycling program to determine
what revisions were necessary to ensure that the State’s recycling
programs operated in a cost-effective and environmentally sound
manner. 28 N.J.R. 2241 (Summary) (December 16, 1996). The
suggestions offered by the committee formed the basis of many of
the new rules, which included the introduction of a new class of
recyclable materials defined as Class C recyclable material.'® 28
N.J.R. 2241 (December 16, 1996). See also 28 N.J.R. 2262 (December
16, 1996).

2 Likewise, application guidelines issued in May 2001 also

required that any application must indicate whether the receiving
areas for the staging of grass is closer than 1000 feet of any area
of human use or occupancy. Da87.

18 Previously, Class C recyclable materials (such as leaves,
grass clippings and brush) were classified as solid waste. 28
N.J.R. 2242 (December 16, 1996). To encourage the expansion of
recycling activities relating to certain compostable materials, the
DEP moved the requirements for solid waste composting facilities to
the recycling rules and added additional operational requirements
to ensure protection of the public health and the environment.
Ibid. The DEP stated that the purpose of the new rules was to ease
permitting requirements for composting facilities accepting yard
trimmings. Ibid. See also 28 N.J.R. 2262 (December 16, 1996).




On May 6, 1996, therefore, the Department proposed
operational requirements applicable to recycling centers for Class
C recyclable materials in an effort to ensure the protection of the
public health and the environment. 28 N.J.R. 2242 (December 16,
1996) . Seven months later, the DEP pronulgated Subchapter 4 of
the Recycling Rules, which sets forth the »perational standards and
general rules for recycling centers which receive, store, process
or transfer Class C recyclable material. 28 N.J.R. 5395 (December
16, 1996). N.J.A.C. 7:26A-4.5, entitled “Additional design and
operational requirements for recycling centers which receive, store
and process Class C recyclable materials,” provides:

(a) In addition to the requirements of

N.J.A.C. 7:26A-4.1, the following operational

and design criteria apply to recycling centers

receiving Class C recyclable materials

consisting only of yard trimmings:

15. Recycling centers which provide

composting of the Class C material
shall operate in accordance with the
following:

V. Materials staging and processing

shall be done in areas on the site

which meet the following buffer
distance requirements:

Buffer Buffer
Level of with leaves Use for with
technology @ only (FT) = = grass
(1) Minimal 2500? No N/A
(2) Low 50/5002 No N/A
(3) Intermediate 50/150/250°? Yes 1000
(4) High 50 Yes 50
Notes:
1. From operations to sensitive land uses.

9




25 From operations to property line/to sensitive land uses.

3. From operating to property line/to sensitive land
uses/to inhabited structure.

4. From grass clipping staging and handling areas to
sensitive land uses.

5 Building setback for enclosed operation.

[28 N.J.R. 5395-5396 (emphasis supplied)
(December 16, 1996)].

Thus, N.J.A.C. 7:26A-4.5(a)15v established various buffer distances
and specifically mandated the 1000-foot buffer for facilities
seeking to compost grass clippings. 28 N.J.R. 5395-5396 (December
16, 1996).

In establishing the buffer distances, the DEP
Commissioner deemed that they were necessary to protect human
health and welfare and stated:

The buffer distance requirements are not new.
These buffer requirements have been used by
the Department in guideline form for over 10
years. The same distances are published in
“New Jersey’s Manual on Composting Leaves &
Management of Other Yard Trimmings” last
revised on December 1994. The distances have
been found over the years to be protective of
human health and welfare. These buffers also
establish part of a “best management practice”
for compost facilities when the Department
considers enforcement actions arising from
citizen complaints concerning odors from
compost facilities.

[28 N.J.R. 5374, Response to Comment 85

(emphasis supplied) (December 16, 1996). See

also 28 N.J.R. 5367 and 5372, Responses to

Comments 40 and 74 (December 16, 1996) .-

Believing that exempting some facilities from the

requirement of obtaining a general or limited approval to operate
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a recycling center would encourage and facilitate the establishment
of new recycling operations, the Department promulgated a series of
exemptions at N.J.A.C. 7:26A-1.4. 28 N.J.R. 2251 (December 16,
1996). Specifically related to the issue at hand, the Department
adopted an exemption for facilities receiving yard trimmings at
N.J.A.C. 7:26A-1.4(a)13. If a facility met the various conditional
criteria that serve to safeguard the environment, a facility would
not need a general or limited approval to operate the recycling
center. 28 N,J.R., 2251 (December 16, 1996); 28 N,J,R. 2257
(December 16, 1996). In order to qualify for the exemption, a
facility must, among other things, be limited to the receipt of no
more than 10,000 cubic yards of yard trimmings per year. N.J.A.C.
7:26A-1.4(a)l3i. In addition, if grass clippings are received,
they shall constitute no more than 10 percent by volume of all yard
trimmings received annually. N.J.A.C. 7:26A-1.4(a)l1l3ii. Moreover,
“the windrow composting area shall not exceed three acres. In
addition, . . . if grass clippings are received, the composting
windrows shall terminate a minimum of 500 feet from the property
line of any area of human use or occupancy.” N.J.A.C. 7:26A-
1l.4(a)13vi.

When the DEP adopted the exemptions relative to yard
trimmings in 1996, it provided the following rationale for limiting
the exemptions to facilities receiving less than 10,000 cubic yards

of yard trimmings annually:
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The Department is dropping the capacity limit
from 20,000 cubic yards per year to 10,000
cubic yards per year. The Department
established the 20,000 cubic yard limit in
1987 [in response to the disposal ban of
leaves in landfills]. . . . This limit was
established with the understanding that this
would accommodate the needs of most
municipalities and a finding that associated
environmental impacts would be minimal.
Through routine inspection of many of these
facilities, the Department has become aware of
operational problems that have arisen since
this regulation when into effect. The
majority of these problems occurred at
facilities with capacities in excess of 10,000
cubic yards per year. Additionally, the
Department has further determined that leaf
collection in the vast majority of communities
. occurs in the course of six to eight
weeks per year. The limit of 20,000 cubic
yards was too high for exemption from approval
given the amount of truck traffic that was
occurring at the larger sites. For these
reasons, the Department has reduced the size
limit for exempt yard trimmings compost
facilities to 10,000 cubic yards.

[28 N.J.R. 2245 (December 16, 1996)].

The Department’s enforcement records stemming from
citizen complaints regarding odors confirm that unprocessed grass
clippings like that which arrives at both transfer and compost
facilities (i.e., Class C recycling facilities) generate foul
odors. Dal00-129. For instance, prompted by a citizen complaint
on June 14, 2000, the Department conducted a field investigation to

determine the source of the odors. Dal00. The DEP inspector

determined that odors, of a putrid, rotting character, were being




emitted from two piles of unprocessed grass/brush at a compost
facility known as Nature’s Choice Corporation (NCC). Dal02.

On June 15, 2000, the DEP received numerous odor
complaints regarding NCC. Dal06. The investigator traced odors to
the piles of unprocessed grass/brush and described the odors as
“putrid, rotting character.” Dal08. Again, on June 16, 2000, a
DEP inspector traced objectionable odors, described as “semi-
putrid, acrid, rotting odors" to “new piles of fresh
grass/brush/vegetative waste” at NCC. Dall3. Responding to
numerous complaints on July 9, 2000, a DEP investigator observed at
NCC three large piles of unprocessed grass/vegetative waste which
were emitting putrid, rotting odors. Dall9. Once again, on July
21, 2000, the DEP determined that 3 piles of unprocessed
grass/vegetative waste at NCC were the source of putrid, rotting
odors. Dal2s.

In the interim, on January 17, 1992, the Legislature

supplemented Title 13 of the Revised Statutes and enacted a series

of related acts concerning the Department’s various permitting

programs. N.J.S.A. 13:1D-101 et segq. At N.J.S.A. 13:1D-111, the
DEP was directed to develop a technical manual for each class or
category of permit. In September 2001, the DEP developed a
technical manual governing General Approvals for Class C recycling
centers. Da89. The Class C Technical Manual clarified

departmental policies and interpretations of regulations with
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respect to the application of the 1000-foot buffer requirement to
recycling centers providing transfer of grass clippings. The Class
C Technical Manual reads:

2 Recycling Centers Providing Transfer Only

The Department will require recycling centers
providing only transfer of Class C recyclable
materials to comply with any applicable .
design and operational requirements at
N T AL G T3 26R=4°1  ‘and A48 il Sl Any
requirement discussing composting, windrow
management, curing or finished product
handling is not applicable, except for the
following:

ii. N.J,A.C. 7:26A=4.5(a)l5v =
Materials staging and handling
activities shall be performed only
in areas on the site which meet the
following minimum [sic] buffer
distance requirements:

Buffer with grass and/or
vegetative food material

Not Fully Enclosed 1000!
Fully Enclosed 502

Notes:

1. From material staging to sensitive land uses.
2% Building setback for enclosed operations.

[Da95-96] .
Thus, the Class C Technical Manual was clearly indicative of the

Department’s intent to apply the 1000-foot buffer to all facilities

accepting and receiving grass clippings where there was no building

enclosure.




During the re-adoption of the recycling rules in 2001, the
Commissioner believed that the rules would continue to provide a
mechanism for the expansion of recycling activities in an
environmentally sound manner. 33 N.J.R. 4273(a) (Subchapter
Summary) (December 17, 2001). The Department also expected that the
exemption at N.J.A.C. 7:26A-1.4(a)1l3 would continue to entice more
facilities to begin composting, thereby saving disposal costs. In
other words, the compost exemption would promote the State’s
recycling goal. 33 N.J.R. 4283 (Economic Impact) (December 17,

2002). See also 33 N.J.R. 4285 (Environmental Impact) (December 17,

2001) .

Consistent with wunderlying data indicating that the
strongest odors came from the grass clippings following arrival on
site and before incorporation into the windrows and the Department’s
policy statements and its own experience, on December 17, 2001, the
Department proposed an amendment to N.J.A.C. 7:26A-4.5 which would
extend the 1000-foot buffer to all facilities whether composting or
transferring grass clippings.!® 33 N.J.R. 4280 (December 17, 2001).
The 2001 rule proposal read:

In addition to the requirements of N.J.A.C.

7:26RA-4.1, the following operational and design

criteria apply to recycling centers receiving

Class C recyclable materials consisting only of
yard trimmings.

15 Previously, the rule, at N.J.A.C. 7:26A-4.5(a)l5v, only
required recycling facilities composting grass to meet the 1000-
foot buffer requirement. 28 N.J.R. 5395-5396 (December 16, 1996).
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6. If the incoming material contains grass, it
shall be accepted only in areas of the site
that are at least 1,000 feet from any areas of
human use or occupancy, and processing of such
material shall begin on the day of receipt.

[33 N.J.R. 4299-4300 (December 17, 2001)].
The DEP Commissioner explained:

At N.J.A.C. 7:26A-4.5, the Department is
proposing to delete certain requirements and
reorder the remaining requirements to clearly
separate those requirements pertaining to all
recycling centers handling Class C recyclable
materials and those specific to facilities that
compost the materials received. g >
Similarly, N.J.A.C. 7:26A-4.5(a)l4 has been
reworded to clarify that any recycling center
receiving grass clippings must provide a 1,000-
foot buffer from areas of material receipt to
neighboring properties to help prevent odor
problems.

[33 N.J.R. 4280 (December 17, 2001)].

A total of six comments were received concerning the 1000-
foot buffer. 34 N.J.R. 2088(a) (June 17, 2002). In responding to
each comment, the Commissioner noted that the 1000 buffer zone was
necessary to meet the policy goals of preventing offsite odors
associated with the receipt of grass clippings at recycling centers
receiving more than 1,000 cubic yards of grass clippings per year.
34 N.J.R. 2088(a) (June 17, 2002). The comments and responses
thereto follow.

Two comments sought clarification from the Department

whether the buffer requirement was applicable to their operations.

16




One commenter asked whether facilities that merely transferred grass
clippings would have to maintain the 1000-foot buffer. 34 N.J.R.
2103, Comment 91 (June 17, 2002). Another commenter questioned
whether the buffer requirement would apply to facilities which
receive commingled loads of vegetative waste material containing
grass clippings. 34 N.J.R. 2103, Comment 93 (June 17, 2002). In
clarifying that the buffer requirement was applicable to all
facilities accepting grass clippings, the DEP noted that the purpose

of the buffer requirement was to help prevent off-site odors

associated with the unloading of grass clippings at a site. As

such, the buffer requirement was applicable to all sites that accept
grass clippings. See 34 N.J.R. 2103, Responses to Comment 91 and
93 (June 17, 2002).

The Commissioner also rejected the suggestion in a comment
that the buffer zone for facilities which compost grass should be
reduced to 750 feet. He replied:

The buffer distance for areas on the site used
for the receipt of grass clippings 1is
established at 1,000 feet in an attempt to
reduce potential odor problems. The Department
has used this distance for more than 10 years.
Over this time, compost sites accepting grass
clippings at this distance have been found in
violation of the Air Pollution Code at N.J.A.C.
7:27 because of odors associated with the grass
clippings being received. Accordingly, if the
Department were to consider a change in the
buffer requirement it would be to increase the
distance, not decrease it.

[34 N.J.R. 2108, Response to Comment 124 (June
17, 2002)].
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Two comments focused on the different buffer requirements
for exempt and non-exempt recycling facilities. As statod earlier,
if a facility accepts less than 1,000 cubic yards annually of grass
clippings and it meets the other specific conditions of N.J.A.C.
7:26A-1.4(a)13, the facility must maintain a buffer of at least 500
feet from the property line of any area of human use or occupancy.
In essence, the comments questioned why exempt recycling facilities
were treated differently than permitted facilities, which were
required to have a 1000-foot buffer, and recommended a buffer of 500
feet for both permitted and exempt facilities.

In developing the different buffer requirements for exempt
and permitted facilities, the Department clearly stated that it had
considered the maximum amount of grass clippings that would be
received at a facility and the types of equipment, process and
t.:.chnology that a facility would utilize. Having considered those
factors, the Department believed that the 500 and 1000-foot buffers

for exempt and permitted, respectively, facilities would provide

adequate protection from the migration of odors to neighboring

properties. The Department stated:

The 500-foot buffer provided for the receipt
and composting of grass clippings at compost
sites exempt from General Approval is set with
the recognition that these sites may, according
to regulation, only receive a maximum of 1,000
cubic yards of grass clippings over an entire
season. The amount of grass delivered to the
site averages less than eight cubic yards per
day over a typical six-month grass season. The
requirement that the compost operation be
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maintained with the same 500-foot buffer takes
into consideration that windrow turning is
accomplished with a bucket loader and not a
dedicated windrow turning machine. For compost
facilities that require General Approval, the
1,000-foot buffer from areas where grass
clippings are received to sensitive land uses
was set because of an expectation of much
greater volumes of grass clippings being
delivered to the site. The buffer requirement
for composting and curing areas at a site
requiring General Approval are based on the
technology to be used at the site. The
Department has set a requirement of 500 feet
only for sites that turn windrows a minimum of
four times per year with a bucket loader.

[34 N.J.R. 2097, Response to Comment 54 (June
17, 2002). See also 34 N.J.R. 2103, Response
to Comment 92 (June 17, 2002)].

Finally, Comment 94 was submitted by appellants:

The commenter stated that the Department is
proposing a new requirement for recycling
centers which receive, store, process or
transfer Class C recyclable materials to
maintain a 1,000-foot buffer between areas that
receive material containing grass from any
areas of human use or occupancy. The commenter
noted that the preamble to the proposed rule
stated that this new restriction is necessary
to “help prevent odor problems.” Based on its
experience, the commenter believes the new
restriction is not only unnecessary, but would
result in a severe negative economic impact in
that at any one point, up to one =-third of
incoming recyclable material may be grass. The
commenter further notes that its two facilities
have operated for over 24 months without a
single verified odor complaint from a neighbor.
Historically, both facilities have operated
with only minor, sporadic odor problems. The
commenter notes that the Department currently
has several existing mechanisms to control
odors, including requiring facilities to
develop an odor control plan, as .well as
existing air pollution control standards that
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prohibit operating facilities from emitting
odors. The commenter stated that rather than
institute a mandatory 1,000-foot buffer, the
Department should require recycling facilities
to operate without causing off-site odor, and
to develop and implement odor control
provisions. The commenter further suggested
that the Department adopt similar language for
odor control as proposed in N.J.A.C. 7:26A-
3.2(a)20 for noise control. In N.J.A.C. 7:26A-
3.2(a)20, the Department requires that an
applicant demonstrate the ability to meet noise
control rules, rather than specify a specific
noise buffer zone. The commenter also noted
the proposed language contained in N.J.A.C.
7:26A-3.18(a)7, with requires compliance with
New Jersey Air Pollution Control Regulation
regarding odor. The commenter believes this
requirements should be enforced, rather than a
mandatory buffer. At the very least, existing
facilities that are operating without odor
problems should be grandfathered and not be
required to meet a new odor buffer zone limit.

[34 N.J.R. 2103 (June 17, 2002)].
The DEP’s response makes clear that the DEP’s overriding

coicern was the protection of human health and of the environment.

Thus, the Commissioner stated that exempting existing facilities

from the buffer requirement would undermine that public policy. The
Department replied:

The requirement for a 1,000-foot buffer from
grass clippings receiving areas to areas of
human use and occupancy is not a new
requirement. Composting facilities accepting
grass have been subject to this requirement for
over 10 years, first in guideline form and then
in rule form starting in December 1996. Over
this time, compost sites accepting grass
clippings at this distance have been found in
violation of the Air Pollution Code at
N.J.A.C.7:27 because of odors associated with
the grass clippings being received.
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Accordingly, if the Department were to consider
a change in the buffer requirement it would be
to increase the distance, not remove the
requirement.

The Department has also required the 1,000-foot
buffer at sites receiving and transferring
grass clippings by policy as defined in the
Technical Manual for Class C Recycling Center
Approvals available by contacting the
Department’s Division of Solid and Hazardous
Waste at (609) 984-6880 or by downloading it
from this Division’s web site at
www.state.nj.us/dep/dshw/resource/techman.htm.
Allowing existing operations to continue
without having to meet the requirement would be
contrary to the policy goals.

With respect to the commenter’s suggestion that

the Department adopt an odor control provision

similar to that which it uses for noise

control, the Department’s regulations already

contain such a provision. The Department

refers the commenter to N.J.A.C. 7:26A-

3.18(a)2xiv recodified as N.J.A.C. 7:26A-

3.18(a)7 in this adoption.

[34 N.J.R. 2103-2104 (June 17, 2002)].

Thereafter, the Commissioner re-adopted with amendment
N.J.A.C. 7:26A-4.5(a)6é and required all Class C recycling
facilities, with the exception of those facilities op=rating
pursuant to N.J.A.C. 7:26A-1.4(a)13, to maintain a 1000-foot buffer
between the materials receipt area and areas of human use or
occupancy. Rotondi, who operates pursuant to a General Approval and
who is not an exempt facility, was thus subject to the rule as of
December 17, 2002. 34 N.J.R. 2088(a) (June 17, 2002).

In the interim, on June 5, 2002, Department employees

visited appellants’ site in connection with their application for
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a General Approval to operate a Class C facility. Dal30. The DEP
employees canvassed the surrounding community and noted that
appellants had “residential and commercial neighbors within a 1000
foot buffer of the facility.” Dal30. The DEP employees also
inspected the material drop off area where grass clippings and brush
would be received and found that “odor was noticeable within the
vicinity of the drop off area and emanating off the site
approximately 1000 feet away at the facility entrance.” Dal3l.
Thus, the Department identified the odor emanating from the grass
clippings as a major issue to be addressed in connection with
Rotondi’s application. Dal3l.

On June 19, 2002, the Department issued a General Approval
to appellants to operate a Class C recycling center.!? Pal79a. The
General Approval authorizes Rotondi to receive and transfer a
maimum of two hundred and sixty (260) tons per day of leaves, grass
clippings, brush and tree branches. Pal8l; Pal94.

On December 11, 2002, 2003, S. Rotondi & Sons, Inc. and
Angelo G. Rotondi filed the instant appeal, challenging the adoption
of N.J.A.C. 7:26A-4.5(a)6. Dal32. Appellants then filed a motion
to stay the application of N.J.A.C. 7:26A-4.5(a)6é before the

Commissioner of the Department of Environmental Protection. Palé60.

12 By local resolution, appellants have authority to operate

a leaf and grass transfer station. Pal73.
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On December 17, 2002, the Commissioner granted the stay pending
disposition of this appellate proceeding. Palé3.

On February 27, 2003, the Department modified the General
Approval to incorporate the rule changes which became operative on
December 17, 2002. Pal8l. Thus, the modification required that if
the incoming material contains grass, it shall be accepted only in
areas of the site that are at least 1,000 feet from any areas of
human use or occupancy. However, because of the Commissioner’s
December 17, 2002 Order which granted a stay of the application of
N.J.A.C. 7:26A-4.5(a)6, Rotondi is not obligated to comply with the
buffer requirement during the pendency of this appeal. Pal%90-191.

Thereafter, appellants filed a motion to stay these
proceedings pending disposition of another matter, Rotondi v. DEP,

OAL Docket No.: EHW-7647-02; Agency Docket No.: 1405001001, before

the Office of Administrative Law.!* The Department opposed said

motion on June 19, 2003. This court denied appellants’ motion on
July 1, 2003. Dal35.

On August 15, 2003, Rotondi filed its .ierits brief. On
October 15, 2003, the DEP filed a motion to supplement the record,
which appellants opposed. This court granted the DFP’s motion to

supplement the record on November 17, 2003. Dal36.

Hearings are scheduled for July 6, 7, 8, 9, and 12, 2004.
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ARGUMENT

POINT ONE

N.J.A.C. 7:26A-4.5(a)6 IS A VALID MEASURE TO
PROMOTE THE AIR QUALITY OF THE COMMUNITIES
SURROUNDING FACILITIES THAT RECEIVE AND
TRANSFER  GRASS CLIPPINGS BECAUSE GRASS
CLIPPINGS ARE USUALLY ODOROUS BY THE TIME THEY
ARRIVE AT RECYCLING CENTERS.

This matter concerns a preventative effort by the
Department to promote air quality by lessening actual and potential
odors arising from the unloading of grass clippings. The regulation
at issue, N.J.A.C. 7:26A-4.5(a)6, seeks to accomplish this by
requiring a buffer of 1000 feet from the materials staging area to
areas of human use or occupancy. The regulation makes no
distinction between permitted facilities that compost grass
clippings or merely transfer grass clippings. Moreover, the rule
rationally addresses an area of recognized and legitimate local
concern -- public health. It should therefore be affirmed by this
court.

Under well-established judicial principles, administrative
regulations are presumed to be valid and reasonable. A heavy burden
is thus imposed on their challengers to prove that they are
arbitrary, unreasonable or fail to comport with the legislative
will. See In re Producer Assignment Program, 261 N.J. Super. 292,
302 (App. Div.), ¢ if ied, 133 N.J. 438 (1993). Generally,
an ultra vires finding is disfavored. City of Newark v. Natural
Resources Council in Dep’t of Environmental Protection, 82 N.J. 530,
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539, cert. denied, 449 U.S. 983, 101 S, Ct. 400, 66 L. Ed. 2d 245
(1980) .

Moreover, a reviewing court may not substitute its
judgment regarding the wisdom of an administrative action for the

judgment of the agency as long as the action is statutorily

authorized and is reasonable. In re of Commissioner of Insurance’s
Issuance of Orders A-92-189 and A-92-212, 274 N.J. Super. 385, 398
(App. Div. 1993), aff’d, 137 N.J. 93 (1994). See also Bergen County
Utilities Authority v. U.S. Environmental Protection Agency, 507 E.
Supp. 7180, 784 (D NiJ.  1981). “Judicial deference to
administrative agencies stems from the recognition that agencies
have the specialized expertise necessary tc enact regulations
dealing with technical matters and are ‘particularly well equipped
to read and understand the massive documents and to evaluate the
factual and technical issues that . . . rulemaking would invite.’”
v. D r nt of Communi
Affairs, 158 N.J. 211, 222 (1999) (citing Bergen Pines County Hosp.
v. New Jersey Dep’t of Human Services, 96 N.J. 456, 474 (1984)).
Further, a reasonable and practical regulation which is generally

fair and equitable, while not necessarily so as applied to a

particular entity, is not unconstitutional when general regulations

are necessary to accomplish an appropriate congressional purpose.

Exxon Corp. v. Federal Energy Admin., 417 E. Supp. 516 (D. N.J.
1975) . See also Penn Central Transport Company v. New York City,
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438 U.S, 104, 98 S, Ct. 2646, 57 L, Ed, 2d 631 (1978) (Legislation

designed to promote the general welfare commonly burdens some more

than others); Toms River Affiliates v, Department of Environmental
Protection, 140 N.J. Super. 135 (App. Div.), certif. denied, 71 N.J.
345 (1976) (Concluding that the Coastal Area Facility Review Act was
a general law, this court stated, “the mere fact that the property
of appellants is subject to its provisions while property in other
areas of the State is not regulated does not establish a 14t
Amendment deprivation of equal protection of the laws”). Applying
these principles to the objections raised by Rotondi, this court
should respectfully conclude that N.J.A.C. 7:26A-4.5(a)6 meets the
test of a wvalid, reasonable, and statutorily authorized
administrative action.

The Solid Waste Management Act, N.J.S.A. 13:1E-1 et seq.,
(che Act) provides ample authority for the Commissioner of the
Department of Environmental Protection to adopt regulations
necessary to promote the public health in the area of solid waste
disposal. N.J.S.A. 13:1E-2 and N.J.S.A. 13:1E-9. The statutory
intent of the Act is most clear -- to protect the public health
through the preservation of the environment. Specifically, the
Legislature found:

that the collection, disposal and utilization

of solid waste is a matter of grave concern to

all citizens and is an activity thoroughly

affected with the public interest; that the

health, safety and welfare of the people of
this State require efficient and reasonable
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solid waste collection and disposal service or
efficient utilization of such waste. . . .

[NsJd.S.A, 13:1E-2].

Relative to the Department’s jurisdiction to regulate odors, the
Legislature expressly delegated to the DEP the power to establish
standards requiring odor control programs “deemed necessary to
protect the public health and safety and the natural environment.”
N.J.S. A, 13:1E=6.

In an effort to encourage recycling, in 1987, the
Legislature supplemented the SWMA and enacted the New Jersey
Statewide Mandatory Source Separation and Recycling Act, N.J.S.A.
13:1E-99.11 et seg. (Recycling Act). The stated purpose of the
Recycling Act was to encourage recycling and source reduction of
solid waste. N.J.S.A. 13:1E-99.11. Thus, it is the Department’s
responsibility to protect human health and the environmental through
the use of its solid waste and recycling regulations.

Consistent with that directive, the DEP promulgates rules
which encourage recycling but simultaneously protect the
environment. 28 N.J.R. 5372, Response to Comment 74 (December 16,
1996). As the Commissioner recognized when he proposed the Class
C recycling center rules, “there are potential negative
environmental impacts such as ground and surface water run-off,
odors, and noise which require an appropriate level of operational
controls to ensure proper management of the recycling center.” 28

N.J.R., 2257 (December 16, 1996). See also 28 N.J.R. 5372, Response
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to Comment 74 (December 16, 1996). To that end, the Commissioner
amended the recycling rules to make clear that all recycling
facilities, not meeting the exemption criteria at N.J.A.C. 7:26A-
1.4(a)13, had to satisfy the 1000-foot buffer requirement if they
accepted grass clippings. N.J.A.C. 7:26A-4.5(a).

The legitimate state interest which the Commissioner
sought to advance by the buffer requirement was the prevention of
the migration of odors associated with grass clippings. The
amendment at issue herein, N.J.A.C. 7:26A-4.5(a), is reasonably
related to that legitimate state interest and is thus valid. The
years and years of data which the DEP accumulated and analyzed in
the Leaf Composting Manual, the thesis, and the New Jersey Manual
undisputedly shows that grass clippings are highly odorous by the
time they are delivered to a recycling facility. Dal2; Da2l; Da30-
31; Da32; Dad42; Da45-46; Da58; Da66; Da70; Da72; Da76.

Likewise, because the record demonstrates that the organic
composition of grass clippings has the potential of creating a
malodorous situation, the DEP required a 1000-foot buffer for grass
clippings (as recommended in the aforementioned manuals) in each and
every policy statement that it issued since 1993. Dad47; Da78; Da81l;
Da87. 1In fact, the Department extended the 1000-foot buffer policy
to a pilot program for the transfer of grass clippings in 1995.
Da79. In the most recent pronouncement of that policy, the

Department required in the Class C Technical Manual that grass
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clippings transfer stations maintain a 1000-foot buffer between the
materials staging area and areas of human use or occupancy. Da95-
96. The regulation at issue is just a codification of that policy.

This court should reject appellants’ argument that the
regulation be cast aside because of the lack of verified odor
complaints at their facility. The department inspections confirm
that grass clippings emit odors. Dal00-129. More important, odors
were noted at the Rotondi facility during a site visit. Dal30. The
DEP employees specifically noted that “odor was noticeable within
the vicinity of the drop off are and emanating off the site
approximately 1000 feet away at the facility entrance.” Dal3l.
Moreover, the Department is hardly required to refrain from
regulating recycling facilities until odors are emitted from and
verified at each and every facility accepting grass clippings.
Rat 1er, consistent with its delegated responsibility, the Department
of Environmental Protection is allowed to take steps to prevent
environmental pollution before it occurs.

Similarly, this court should reject appellants’ argument
that N.J.A.C. 7:26A-4.5(a)6 is capricious. As the Court stated in
Worthington v. Fauver, 88 N.J. 183 (1982),

Arbitrary and capricious action of

administrative bodies means willful and

unreasoning action, without consideration and

in disregard of circumstances. Where there is

room for two opinions, action is [valid] when
exercised honestly and upon due consideration,
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even though it may be believed that an
erroneous conclusion has been reached.

[Id. at 204-205 (quotation omitted)].

Here, the Commissioner held a public hearing and provided
an opportunity for members of the regulated community to submit
comments. The Department considered all of the comments, including
Rotondi’s, and determined that the best solution for preventing the
off-site migration of odors was to insist on a 1000-foot buffer from
the materials receipt area to areas of human use or occupancy.

Under these circumstances and this record, this court should

respectfully find that the regulation is reasonable and was a proper

exercise of administrative expertise and discretion.




POINT TWO

N.J.A.C. 7:26A-4.5(a)6 SHOULD BE UPHELD BY THIS
COURT BECAUSE IT IS WELL WITHIN THE
CONTEMPLATION OF THE ENABLING ACT, IS SUPPORTED
BY THE RECORD, AND IS REASONABLE IN ALL
RESPECTS.

Appellants allege that the Commissioner acted arbitrarily
and capriciously because it made no record justifying its decision
to extend the 1000-foot buffer policy to grass clippings transfer
facilities at N,J.A.C. 7:26A-4.5(a). In other words, Rotondi
contends that there was an absence of administrative findings with
respect to grass clippings transfer stations. In purported support
of their assertion, appellants highlight certain responses made by
the Commissioner during the public comment period of N.J.A.C. 7:26A~
4.5(a). Rotondi’s argument, however, is specious.

First, it is axiomatic that facts sufficient to justify
the regulation must be presumed. In re Adoption of N.J.A.C. 10:52-
3.14(d)2 and 3, 276 N.J. Super. 568 (App. Div. 1994), certif.
denied, 142 N.J. 448 (1995). The burden is not upon the agency to
establish that the requisite facts exist. Rather, the burden is on

the challengers to establish that they do not. Ibid. (gciting

idati o. V an » 105 N.J. Super. 104, 115 (App.
Div.), aff’d, 54 N.J. 11 (1969)). OQuite simply, the benefit of

doubt is accorded to the agency.
Here, factual support for the extension of the buffer

policy to grass clippings transfer centers is derived from the
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various manuals preceding the regulation. The Leaf Composting
Manual, the thesis and the New Jersey Manual all reflected that
substantial odor production often occurs before the grass clippings
arrive at a recycling center. Dal2; Da30; Daé66. The site
inspections conducted by DEP, which confirmed that grass clippings
emit odors, also provide the technical support for the proposition
that a buffer zone is warranted. Dal00-129; Dal30. The numerous
policy statements issued by the Department throughout the years is
also indicative of the DEP’s intent to apply the 1000-foot buffer
to all grass clippings operations in an effort to prevent off-site
odors. Da47; Da78; Da8l and Da86.

The fact that the Department did not specifically
reference each and every supporting document during the public
comment period does not mean that those documents did not contribute
to the rule-making decision. Nor should the 1lack of precise
memorialization in the record cause this court to disturb the wisdom
of the Department in promulgating N.J.A.C. 7:26A-4.5(a)6. As this

court recognized in Kandle, supra, 105 N.J. Super. at 114-119, an

administrative agency is not required to make findings of facts in

a rule-making proceeding. Moreover, an agency can draw upon its
accumulated experience in performing its delegated duties.

Securities and Exchange Commission v. Chenery Corp., 332 U.S. 194,

67 S, Ct., 1575, 91 L. Ed. 1995 (1947).




On the contrary, consistent with well-established legal
principles, facts, real or presumed, sufficient to justify the
regulation are accorded a presumption of existence because
administrative agencies tend to consult broad relevant data. Hudson
Hutton Park Gardens v. Town Council of West Orange, 68 N.J. 543
(1975) (there is an assumption that enactments by legislative bodies
rest upon some rational basis within their knowledge and
experience) . The record here manifests that the Department
consulted authoritative studies and its own experience with grass
clippings in extending the buffer requirement to facilities like
appellants’ facility. In response to three out of the five
comments, the Commissioner specifically stated that the buffer
distance had been in place for more than ten (10) years. 34 N.J.R.
2103-2104 and 2108, Responses to Comments 92, 94 and 124 (June 17,
2002) . Some of the replies expressly stated that the buffer
distances had been required first in guideline form and then in the
1996 rule, N.J.A.C. 7:26A-4.5(a)15v. 34 N.J.R. 2103-2104, Responses
to Comments 92 and 94 (June 17, 2002). Responding to Comment 124,
the DEP specifically referenced the Class C Technical Manual which
had required that facilities transferring grass clippings comply
with the 1000-foot buffer. 34 N.J.R. 2108 (June 17, 2002). Thus,
it is clear that DEP, in establishing the 1000-foot buffer, relied

on a variety of pertinent technical studies.
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In addition, the replies to Comments 94 and 124 refer to

odor problems associated with grass clippings at compost facilities.

34 N.J.R., 2103-2104 and 2108 (June 17, 2002). Moreover, the rule-
making history of the predecessor rule, N.J.A.C. 7:26A-4.5(a)l5v,
contains references to the New Jersey Manual!* as support for the
buffer distance. 28 N.J.R. 5272 and 5374, Responses to Comments 74
and 85 (December 16, 1996). Thus, it is reasonable to presume that
the DEP was relying on the information concerning grass clippings
contained in all of the collective manuals (i.e., the Leaf
Composting Manual, the thesis, the New Jersey Manual and the Class
C Technical Manual), all of its policy statements and its own
enforcement history with facilities accepting grass clippings and
not just those items that were expressly identified in the rule-
making record. Moreover, the rule-making record undisputedly shows
that grass clippings are highly odorous by the time they arrive at
a facility. Therefore, the whole record clearly sustains the
Department’s decision to extend the buffer policy to all facilities

accepting grass clippings as promulgated at N.J.A.C. 7:26A-4.5(a)6.

14 As stated previously, the New Jersey Manual specifically

superseded all previous versions of the Leaf Composting Manual.
Da53. Therefore, any reference to the New Jersey Manual also
acknowledges the earlier manual, which is the Leaf Composting
Manual.
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POINT THREE

THE 1000-FOOT BUFFER REQUIREMENT FOR ALL CLASS
C RECYCLING CENTERS AT N,J.A.C. 7:26A-4.5(a)6
BEARS A CLEAR NEXUS TO THE LEGITIMATE STATE
INTEREST OF PROTECTING THE PUBLIC HEALTH BY
PRESERVING THE ENVIRONMENT AND DOES NOT RESULT
IN A TAKING OF PROPERTY WITHOUT JUST
COMPENSATION.

While Rotondi has asserted in this appeal that the
Department’s promulgation of N.J.A.C. 7:26A-4.5(a)6 resulted in a
taking of their property, both the applicable case law and the facts
in this case illustrate that a taking has not occurred. The burden
of demonstrating that a taking has occurred lies upon the party
alleging that the state action is unconstitutional and proof must
be by clear and convincing evidence. In re Egg Harbor Associates,
94 N.J. 358, 374 (1983). A party cannot establish a taking simply
Yy showing that they have been denied the ability to exploit the
property interest that they previously believed available. Penn
Central Transport, supra, 438 U.S. at 104, 98 S. Ct. at 2646, 57 L.
Ed. 2d at 631. Moreover, particularly in an industry that long has
been the focus of great public concern and significant governmental
regulation, no “reasonable” expectation of continued governmental
inactivity or lack of supervision can be established. Ruck u
v. Monsanto, 467 U.S. 986, 1008-1009, 104 S. Ct. 2862, 2876, 81
L.Ed. 2d 815, 863 (1984).

Both the New Jersey and United States Constitutions

prohibit the government from taking private property for public use
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without just compensation. N.,J. Const., art. 1, 9 20; U.S. Const.

amend V. There is no set formula for determining when governmental
action results in a taking; rather, the particular circumstances in
each case must be examined. “It must be borne in mind that commonly
resolution of constitutional questions <concerning inverse
condemnation represents no more than a value judgment upon a given
factual complex rather than an evident application of a precise rule
of law.” Rieder v. State Dep’t of Transportation, 221 N.J. Super.
547, 554 (App. Div. 1987).

As a result of the ad hoc inquiry, the courts have applied
different test to determine whether there has been a regulatory
taking. Under one analysis, the court reviews: the character of the
governmental action, the economic impact of the regulation, and
whether the regulation interfered with reasonable investment-backed
expectations. In i wal f ew Jer
Twin City Fire Insurance Co., 248 N.J. Super. 616, 627-628 (App.
Div. 1991), aff’'d, 129 N.J. 389 (1992). Under another analysis, the
court focuses on whether the regulation substantially advances a
legitimate public purpose and whether it excessively interferes with
property rights and interests. w rsey Pinelan
Commission, 125 N.J. 193 (1991). Regardless of which test is used,
the analysis is essentially the same.

“A taking may more readily be found when the interference

with property can be characterized as a physical invasion by
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government than when interference arises from some public program
adjusting the benefits and burdens of economic life to promote the
common good.” Twin City, supra, 248 N.J. Super. at 626 (citations
omitted). See Kaiser Aetna v. United States, 444 U.S. 164, 100 S.
Ct. 383, 62 L. _Ed. 2d 332 (1979) (where regulation compelling owner
to allow the public to use marina constituted a physical invasion);
Loretto v. Teleprompter Manhattan CATV Corp., 458 U.S. 419, 102 S.
Ct. 3164, 73 L. Ed. 2d 868 (1982) (where ordinance compelling
landlords to allow cable T.V. hookups constituted a physical
invasion). The character of the governmental action here cannot be
characterized as a physical invasion as there is no permanent
physical occupation of appellants’ property. Rather, the buffer
adjusts the benefits and burdens of economic life by balancing the
need for recycling with environmental preservation and human health
protection.

Nor can it be said that N.J.A.C. 7:26A-4.5(a)6 has
interfered with Rotondi’s distinct investment-backed expectations.
Interference with distinct investment-backed expectations occurs
only when the government has made a specific promise to induce
investment in an enterprise and then later, after investments have

been made in reliance on that promise, the government reneges. Iwin

City, supra, 248 N.J. Super. at 627-628. It is here where

appellants’ argument fail as they have not in any way intimated that

the DEP made a promise which it then decided not to keep.
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To successfully assert a claim that property has been so
over-regulated that it has been “taken” by government, the
regulation must be so restrictive that “the only substantial
difference, in such a case, between regulation and actual taking is
the restriction leaves the owner subject to the burden of taxation,
while outright confiscation would relieve him of that burden.”
Morris County Land Improvement Co. v. Parsippany-Troy Hills Tp., 40
N.J. 539, 557 (1963) (citations omitted). The level of interference

with property rights that must be shown is high; “not every

impairment of value establishes a taking.” Washington Market

Enterprises v. Trenton, 68 N.J. 107, 116 (1975). A property owner

must be deprived of “all or substantially all of the beneficial use
of the totality of his property under excessive police power
regulation.” id _Develo v. B , 186 N.J.
Super. 432. 446 (App. Div. 1982) (citations omitted). An inverse
condemnation claim is defeated “if the regulations permit some
reasonable use of the property in light of the statutory purposes.”
Morris County Land, supra, 40 N.J. at 557. 1In other words, where
an owner possesses a full “bundle” of property rights, the
destruction of one “strand” of the bundle is not a taking. Andrus
vy Allard, 444 U, 8, 51, 100 8. Ck. 318, 62 L. Ed. 2d 210 (1979).
Gardner is instructive. There, the plaintiff claimed that
the land-use restrictions resulted in an unlawful taking of his

property. Recognizing that the health, safety and morals or general
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welfare may be promoted by prohibiting certain uses of land and that
the prevention of damage to the environment constitutes a
particularly strong justification for prohibiting inimical uses, the
Supreme Court found that the Pinelands Protection Act advanced a
valid public purpose by preventing or reducing harm to the public
(i.e., by limiting development of certain protected lands). Id. at
207. Thus, the Court concluded that the Act and the regulations
implementing it substantially advanced legitimate and important
governmental objectives. Id. at 210.

Relative to the inquiry whether the regulation excessively
interfered with plaintiff’s property interests, ths Court stated
that restrictions on uses do not necessarily result in takings even
though they may reduce income profits. Ibid. Finding that
plaintiff retained several viable, economically-beneficial uses of
his land, the Court held that plaintiff had not suffered a taking.

Id. at 215. See also Kirby v. Township Committee of the Township
of Bedminster, 341 N.J. Super. 276 (App. Div. 2000) (ordinance that

changed minimum lot size from 3 acres to 10 acres did not result in

a confiscatory taking even if property value was reduced by one-
third).
Similarly, this court refused to find that a unlawful

taking had occurred in United Property Owners Association of Belmar
Y. Borough of Belmar, 343 N.J. Super. 1 (App. Div.), certif. denied,

170 N.J. 390 (2001). In that case, a provision in an ordinance

39




prohibited inspection of a dwelling unit for summer rental licensing
® if the unit was occupied by another tenant. Plaintiffs claimed that
the provision prevented them from renting their properties for an
entire year. The Appellate Division, however, found that the
e restriction had no impact on year-round rentals and only a limited
impact on seasonal rentals. Id. at 30. Thus, this court found that
there was no taking as plaintiffs had retained a viable economic use

of their property. Id. at 32.
New Jersey Used Car Trade Ass’'n v. Magee, 1 N.J. Super.
371 (Ch. Div. 1948), relied upon by Rotondi, is readily
distinguishable. There, the Chancery Division Court determined that
the licensing law which required used car dealers to have a place
® of business consisting of a permanent building not less than one
thousand square feet in floor space had no relation to the public
health, morals or general welfare. Ibid. Here, however, the
e regulation bears a reasonable relation to the stated goal of
preventing the migration of off-site odors. The materials on which
the Department relied and the enforcement history of facilities
® receiving grass clippings collectively show that grass clippings are
highly odorous vegetative waste. Therefore, the regulation at
issue, which is aimed at preventing off-site odors, has a real nexus
to its stated purpose. 1In this case, the requirement of a buffer
in the regulation at issue promotes environmental, safety, and

public health and welfare concerns. In fact, the buffer was
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established to prevent the migration of off-site odors. The 1000-
foot buffer, therefore, substantially advances a legitimate
governmental objective.

Like the Gardner and Belmar plaintiffs, Rotondi has
retained several rights with respect to their transfer operation.
The record here reveals that there are alternative vegetative waste
materials which appellants can receive and transfer. The General
Approval authorizes appellants to receive and transfer a maximum of
two hundred and sixty (260) tons per day of leaves, grass clippings,
brush and tree branches. Pal8l; Pal94. The regulation here does
not preclude Rotondi from receiving and transferring leaves, brush

or tree branches. Under the circumstances, the fact that the buffer

may'® prevent Rotondi from receiving grass clippings does not

deprive appellants of all of their property rights, particularly
when the buffer was set to prevent the migration of odors off-site.
Thus, this court should find that the operation of N.J.A.C. 7:26A-

4.5(a)6 does not constitute an unlawful taking.

18 Nothing prevents the appellants from suggesting an

alternative odor control method, like the enclosed compactor/hopper
which the DEP had approved when appellants were regulated as a
solid waste facility. Palé7.
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POINT FQUR

THIS COURT SHOULD NOT SECOND GUESS THE WISDOM
OF THE DEP TO REQUIRE DIFFERENT BUFFER ZONES
FOR EXEMPT AND PERMITTED RECYCLING FACILITIES
RECEIVING GRASS CLIPPINGS BECAUSE THERE IS A
RATIONAL RELATIONSHIP UNDERLYING THE DISPARITY
OF THE TREATMENT AND THE LEGITIMATE
GOVERNMENTAL PURPOSE, AND SUCH DISPARATE
TREATMENT DOES NOT VIOLATE THE EQUAL PROTECTION

CLAUSE.

Rotondi contends that the Department’s decision to have
a different buffer requirement for exempt facilities is irrational
because the potential for odors is caused by the nature of the
facility’s operation and not by the quantity of the grass clippings
which it receives. In appellants’ view, the DEP must justify the
different buffer zones by presenting evidence that the 500-foot
buffer zone for exempt facilities accomplishes the same goal of
preventing off-site odors as the 1000-foot buffer zone. However,
“he rule-making record shows that the DEP considered other relevant
factors and policy goals, and not just the quantity of grass
clippings received at a facility, in adopting the exemption at
N.J.A.C. 7:26A-1.4(a)l3. Rotondi’s argument shifts tl.e burden to

the Department to demonstrate that 1,000 cubic yards of grass

clippings'® smell a lot less than the tons and tons of grass

14 Rotondi misquotes the exemption as it argues that an

exempt facility may receive up to 10,000 cubic yards of grass
clippings per year. However, the 10,000 cubic yards limit in
N.J.A.C. 7:26A-1.4(a)13i is for yard trimmings. N.J.A.C. 7:26A-
1.4(a)13ii further restricts the exemption by stating that “if
grass clippings are received, they shall constitute no more than 10

(continued...)
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clippings which Rotondi is authorized to transfer. Quite simply,
the DEP does not have to prove that a single bird is not as loud as
a flock.

It has been generally held that the Equal Protection

Clause is satisfied so long as there is a plausible policy reason

for the classification. New Jersey State League of Municipalities
v. New Jersey, 257 N.J. Super. 509, 518 (App. Div. 1992), cert.
dismissed, 133 N.J. 423 (1993). The challenger bears the burden
of proving that the classification is palpably arbitrary or
capricious. Indeed, the challenger must refute all possible
rational bases for the differing treatment, whether or not the
Legislature, or in this case, the Department, cited those bases as
the reasons for the enactment. Chamber of Commerce of the U.S.A.
v. New Jersey, 89 N.J. 131, 159 (1982). Further, the classification
must be upheld if the court can conceive of any reason to justify
it. Newark Superior Officers Ass’n v. City of Newark, 98 N.J. 212,
227 (1985).

Rotindi asserts that the DEP’s decision to exempt some
facilities from the requirement that their operations be 1000 feet

away from areas of human use or occupancy effects an equal

16(,..continued)

percent by volume of all yard trimmings received per year.” Thus,
assuming that an exempt facility receives its maximum allowed
capacity of 10,000 cubic yards of yard trimmings, the maximum
amount of grass clippings that it may receive to qualify for the

exemption is 1,000 cubic yards annually. N.J.A.C. 7:26A-
1.4(a)13ii.
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protection violation. The constitutional guarantee of equal
protection of the laws, however, is infringed only where persons who

are situated alike are not treated alike, and where the difference
in treatment is not supported by a rational basis. New Jersey State

League of Municipalities v. New Jersey, supra, 257 N.J. Super. at
519. Appellants have failed to meet their burden of establishing

that the Department had no rational basis for adopting the exemption
at N.J.A.C. 7:26A-1.4(a)1l3.

In New Jersey Chapter, American Institute of Planners v.
NJ State Bd. of Professional Planners, 48 N.J. 581 (1967), our

Supreme Court upheld an act exempting certain professionals from the
requirements of taking and passing an examination for a planner’s

license. Planners, supra, 48 N.J. at 601. In summarizing the

controlling case law, the Court stated:

The cor.ititutional mandate for equal protection
does not mean that the regulation must reach
every class to which it might be applied--that
the Legislature must regulate all or none. The
Legislature has wide discretion in the creation
of or recognition of classes for different
treatment. . . . If there is some reasonable
basis for the recognition of separate classes,
and the disparate treatment of the classes has
a rational relation to the object sought to be
achieved by the lawmakers, the constitution is
not offended.

Equal protection is not denied because a
regulatory statute might have gone farther than
it did, or might have included some persons or
classes of ©persons who were excluded.
: ; ;
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one area than in another. Consequently the

reform may proceed one step at a time,
addressing itself to the aspect of the problem
which seems the most pressing. . . . In short,
: : y
ggnal__p;9;s;L;9nT_dgg§,J£4;.Q§n@uuL_;mm§Q;§&§
lfgif3lT%f%lp2§&L_nQleirﬁi_!igﬁﬁﬁﬁq_bﬁsfnif
the full reform or result intended to be
produced. In an area of many competing
pressures the constitution is satisfied if the
Legislature . . . did not disregard reason in
drawing its lines.

[Planners, supra, 48 N.J. at 601-602 (citations
omitted) (emphasis supplied)].

Again, in New Jersey State League of Municipalities v. New
Jersey, supra, 257 N.J. Super. at 509, this court found that an act,
which required municipalities to provide or pay for certain
municipal services to condominiums, but excluded apartment
complexes, did not violate equal protection guarantees. The
purported purpose of the act was to foster home ownership by
preventing condo owners from having to pay twice (in property taxes
and ir association fees) for the same municipal services.
Plaintiffs complained that the distinction was irrational because
a significant percentage of condo owners rented their units thus
making them similarly situated to apartment owners. Id. at 518.
The Appe. ite Division recognized, however, that the Legislature in
addressing an issue must invariably draw lines and make choices,
thereby creating some inequity as to those included or excluded.

Id. at 519. The Court stated, “it is not sufficient grounds for

invalidation that we may find that the Act’s distinction is unfair,
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underinclusive, unwise or not the best solution from a public-policy

standpoint; rather, we must find that there is no reasonably

rational reason for the differing treatment.” Id. at 520. See also
Toms River Affiliates, supra, 140 N.J. Super. at 148 (The mere fact
that property was subject to the Coastal Area Facility Review Act
while property in other areas of the State was not regulated did not
establish a 14" Amendment deprivation of equal protection of the
laws) .

Like the plaintiffs in New Jersey State Leaque of
Municipalities v. New Jersey, appellants here contend that the

exemption is irrational as compost facilities have the potential of
generating more odors than transfer stations. Thus, Rotondi
contends, erroneously, that the Department’s decision to allow some
facilities to receive grass clippings and have composting windrows
containing grass clippings closer than 1000 feet from an area of
human use or occupancy is not rationally related to the stated
purpose of preventing the migration of odors off-site.

Under N.J.A.C. 7:26A-1.4(a)l1l3, the DEP exempts certain
composting facilities from the requirement to obtain a general or
limited approval. Without referencing all the criteria for the
exemption, the exemption applies only to facilities that receive
less than 10,000 cubic yards per year of yard trimmings (i.e., grass
clippings, leaves and brush) and whose total grass clippings receipt

constitutes less than 10 percent by volume of all yard trimmings
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received per year. N.J.A.C. 7:26A-1.4(a)l1l3. In other words, the
exempt facility may not receive more than 1,000 cubic yards of grass
clippings. N.J.A.C. 7:26A-1.4(a)l3ii. Furthermore, in order to
ensure that the exempted facility is in fact a small scale
operation, the windrow composting area shall not exceed three acres.
If the facility accepts grass clippings, the composting windrows
shall terminate a minimum of 500 feet from the property line of any
area of human use or occupancy. N.J.A.C. 7:26A-1.4(a)l3iv.

To adequately address appellants’ argument, it is
necessary to discuss the rule-making history of the recycling rules
and of the exemption at issue. In 1994, the DEP launched a
comprehensive re-evaluation of its current recycling rules. A
committee, comprising of DEP technical staff and representatives
from the regulated community, evaluated the entire recycling program
to determine what revisions were necessary to ensure that the
State’s recycling programs operated in a cost-effective and
environmentally sound manner. 28 N.J.R. 2241 /Summary) (December
16, 1996). The suggestions offered by the committee formed the

basis of many of the new rules, which included the introduction of

a new class of recyclable materials defined as Class C recyclable

material. 28 N.J.R. 2241 (December 16, 1996). See also 28 N.J.R.
2262 (December 16, 1996).
Previously, Class C recyclable materials, leaves and grass

clippings, were classified as solid waste. 28 N.J.R. 2242 (December
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16, 1996 . To encourage the expansion of recycling activities
relating to yard trimmings, the DEP moved the requirements for solid
waste composting facilities to the recycling rules and added
additional operational requirements to ensure protection of the
public health and the environment. Ibid. The DEP stated that the
purpose of the new rules was to ease permitting requirements for
composting facilities accepting yard trimmings. Ibid. See also 28
N.J.R. 2262 (December 16, 1996).

To further encourage and facilitate the establishment of
new recycling operations, particularly for yard trimmings, the
Commissioner adopted N.J.A.C. 7:26A-1.4(a)l3, which exempts some
compost operations from the requirement of obtaining a general or
limited approval. In order to provide the necessary safeqguards to
protect public health, safety and the environment, the DEP limited
the exemption to compost facilities receiving less than 10,000 cubic
yards of yard trimmings, of which only 1,000 cubic yards could
consist of grass clippings. 28 N.J.R. 2251 (December 16, 1996) and
28 N.J.R. 2257 (December 16, 1996). The Department also established
minimum buffer distances for these exempt compost facilities. In
developing the capacity limit and the minimum buffer distances, the

Department considered its experience with compost operations. 28

N.J.R. 2245 (December 16, 1996). See also 28 N.J.R. 5367, Response

to Comment 40 (December 16, 1996).




During the re-adoption of the recycling rules in 2001, a
comment was submitted which sought the Department’s rationale for
treating exempt and permitted facilities differently with respect
to buffer distances and which recommended that the Department
establish a 500-foot set back for material containing grass
clippings from the property line of any area of human use or
occupancy for both permitted and exempt facilities. Explaining the
reasons for the disparate treament, the Commissioner stated:

The 500-foot buffer provided for the receipt
and composting of grass clippings at compost
sites exempt from General Approval is set with
the recognition that these sites may, according
to regulation, only receive a maximum of 1,000
cubic yards of grass clippings over an entire
season. The amount of grass delivered to the
site averages less than eight cubic yards per
day over a typical six-month grass season. The
requirement that the compost operation be
maintained with the same 500-foot buffer takes
into consideration that windrow turning is
accomplished with a bucket loader and not a
dedicated windrow turning machine. For compost
facilities that require General Approval, the
1,000-foot buffer from areas where grass
clippings are received to sensitive land uses
was set because of an expe tation of much
greater volumes of grass clippings being
delivered to the site. The buffer requirement
for composting and curing areas at a site
requiring General Approval are based on the
technology to be used at the site. The
Department has set a requirement of 500 feet
only for sites that turn windrows a minimum of
four times per year with a bucket loader.

[34 N.J.R. 2097, Response to Comment 55 (June
17, 2002); See also 34 N.J.R. 2103, Response to
Comment 92 (June 17, 2002)].
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As is clear from the foregoing rule-making history and the
Denartment’s mandate, the Department must develop rules which
balance the protection of the environment with the State’s goal to
reduce the solid waste stream by encouraging recycling efforts. The
reduced buffer of 500 feet for exempt compost facility represents
a reasonable compromise. Based on years of experience, the
Department determined that limiting the amount of yard trimmings to
10,000 cubic yards annually and further limiting the amount of grass
clippings to 1,000 cubic yards per year would have minimal
environmental impact. Specifically, the rule-making record
demonstrates that the Department considered its enforcement
experience and the suggestions from the regulated community and its
staff, which presumably took into account the data contained in the
Leaf Composting Manual, the thesis and the New Jersey Manual which
had concluded that grass clippings emit foul odors during the
tipping process. The record also shows that the Department wanted
to reduce the regulatory burden, including costs, associated with
the permitting process so as to encourage recycling operations for
yard trimmings.

Moreover, consistent with the Leaf Composting Manual and
the New Jersey Manual, once the grass clippings are mixed into the
leaf windrows, no further odor problem is expected. Dal2; Daé67.
Therefore, the 500-foot buffer at N.J.A.C. 7:26A-1.4(a)l3vi is

neither arbitrary nor factually unsupported and is rationally
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related to the legitimate state interest in encouraging recycling

efforts while protecting the public welfare and the environment.

Finally, it should be noted that the decisions made by the
Department were not made to single out Rotondi to have it bear alone
whatever burdens are associated with the public policy of human
health and environmental preservation. Different operations and
processes obviously support different buffer requirements without
running afoul of equal protection concerns. For these reasons, this
court should not second guess the wisdom of the DEP to exclude
certain compost operations from the 1000-foot buffer requirement.
Accordingly, this court should find that N.J.A.C. 7:26A-4.5(a)6 and
7:26A-1.4(a)1l3 do not violate Rotondi’s equal protection rights

under either the New Jersey or United States Constitution. N.J.

Const. Art 1, 9 1; U.S. Const. amend. XIV, § 1.




POINT FIVE

APPELLANTS CANNOT COMPLAIN THAT AN AMENDMENT TO
A RECYCLING RULE IMPAIRS A CONTRACTUAL
OBLIGATION WHEN THEY ARE ENGAGED IN A HIGHLY
REGULATED INDUSTRY.

Rotondi next complains that N.J.A.C., 7:26A-4.5(a) 6 effects
an unconstitutional impairment of contract in violation of the
United States and New Jersey constitutions. Specifically,
appellants argue that the buffer requirement will put them out of
business with respect to grass clippings, thereby impairing
appellants’ obligations of contracts.

The contract clause of the U.S. Constitution prohibits a
state from passing any “law impairing the obligation of contracts

oL WESEE Gopnaty rart. tIL 0 6§19, el, 1. The New Jersey
Constitution provides a similar, parallel prohibition. N.J. Const.
Art. IV, § 7, 9 3. However, “the [Contract] Clause is not . . . the
Draconian provision that its words might seem to imply. As the
United States Supreme Court has recognized, ‘literalism in the

construction of the contract clause would make it destructive of the

public interest by depriving the State of its prerogative of self-

protection.’” Allied Structural Steel Company v. Spannaus, 438 U.S.
234, 98 8. Ck., 2716, 57 L, Ed, 2d 727 (1978) (citations omitted).

In In re Recycling & Salvage Corp., 246 N.J. Super. 79
(App. Div. 1991), appellants contended that the certification
requirement of N.J.S.A. 48:13A-6(a) and a BPU order, which ordered

that appellants cease their solid waste business until they obtained
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a certificate of public convenience and necessity, substantially
impaired some contracts. This court acknowledged that the State
in the exercise of its police powers may adopt regulations that
result in the impairment or destruction of private contracts under
certain circumstances. It stated:

Although the language of the federal contract
clause is absolute on its face, its prohibition
against the impairment of contracts must be
accommodated to the inherent police power of
the states to safeguard the vital interests of
their residents. The contract clause does not
deprive the states of their power to adopt
general regulatory measures even if those
regulatory measures result in the impairment or
destruction of private contracts. The United
States Supreme Court has “long recognized that
a statute does not violate the Contract Clause
simply because it has the effect of
restricting, or even barring altogether, the
performance of duties created by contracts
prior to [the statute’s] enactment.”

[Id. at 100-101 (citations omitted)].

This court then applied the following three-pronged test:

The first inquiry is whether the challenged
regulatory measure has, in fact, caused a
substantial impairment of a contractual
relationship. If [so] . . ., then the second
inquiry is whether the regulatory measure came
into being pursuant to a significant and
legitimate public purpose. Once a legitimate
public purpose has been established . . ., the
inquiry shifts to whether the adjustment of the
rights and responsibilities of the contracting
parties caused by the regulatory measure is
based upon reasonable conditions and whether
the adjustment is sufficiently related to the
appropriate governmental objective or interest.

[Id. at 101 (citations omitted)].
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Although the Recycling & Salvage Court did not find a

substantial impairment of an existing legal contract, the Court
nonetheless, stated that even if appellants had proven a substantial
impairment of an existing contract, a significant and legitimate
public purpose is served by the comprehensive regulation of the
solid waste industry. Id. at 102. Moreover, particularly in light
of the deference to which the Legislature’s judgment is entitled,
the Court found that the certification requirement was a reasonable
condition that was sufficiently related to an appropriate
governmental interest of protecting the public from unscrupulous
persons engaging in the solid waste industry. Id. at 102-103.

In determining whether a contract impairment is
substantial, courts consider whether the industry has been regulated
in the past. General Food Vending Inc. v. Town of Westfield, 288
N.J. Super. 442, 453 (Law. Div. 1995) (citing nolly v. P io
Guazancy Corp,, 475 U .8, 211, 106 S, Ct, 1018, 89 L, Ed., 2d 166
(1986) (those who do business in the regulated industry cannot

object if the legislative scheme is buttressed by subsequent

amendments to achiege the legislative end)). There is no doubt that

the solid waste industry has been subject to extensive state
regulation. In re Intercounty Co., 222 N.J. Super. 258 (App. Div.
1988) ; W Inc., 257 N.J. Super. 506 (App. Div.
1992). See also_Recycling & Salvage, supra, 246 N.J. Super. at 105

(where Appellate Division found that there was no unconstitutional
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interference with Recycling & Salvage’s contracts or a taking
because having chosen to operate in the solid waste industry,
Recycling & Salvage subjected itself to the BPU’s jurisdiction).
Thus, it would be unreasonable for appellants to expect that their
business would be immune from additional regulation necessary to
protect the environment and human health. As articulated
supra, N.J.A.C. 7:26A-4.5(a)6 does not impact Rotondi’s contractual
obligations with respect to leaves, tree branches, and brush.
Appellants can continue to receive and transfer up to a maximum of
250 tons per day of these vegetative waste. Pal81; Pal94. Thus,

the Department submits that the regulation at issue does not cause

a substantial impairment of a contractual obligation. Even assuming

arguendo, as the Recycling and Salvage Court recognized, a

significant and legitimate public purpose is served by the

comprehensive regulation of the solid waste industry. Recycling &
Salvage, supra, 246 N.J. Super, at 102. See also Edgewater
Investment Associates v. Borough of Edgewater, 201 N.J. Super. 267

(App. Div. 1985), aff’d, 103 N.J. 227 (1986) (statute, which prevent
apartment owners who wished to convert the apartments to condos from
evicting elderly and disabled tenants, did not violate the contract
clause); Gateway Apts. v. Mayor & Township Council of Nutley, 605
E. Supp. 1161 (D. N.J. 1983) (ordinance which required landlords to
share property tax rebates with their tenants, even though landlords

did not necessarily return the rebate to the particular tenant who
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suffered the tax, did not unconstitutionally impair the contract
between the landlords and the tenants); General Food Vending, supra,
288 N.J. Super. 442 (ordinance which prohibited cigarette vending
machines in town did not violate the contracts clause).

The next question is whether the buffer requirement is a
reasonable condition sufficiently related to the Department’s
objective of preventing the migration of off-site odors. 1In light
of the underlying data supporting the premise that grass clippings
are generally highly odorous by the time they are delivered to a
site and the Department’s enforcement record with regards to

facilities accepting grass clippings, a buffer of 1,000 feet from

the grass clippings receipt area to areas of human use or occupancy

is a very reasonable condition imposed upon the regulated community.
In sum, this court should conclude that the regulation, N.J.A.C.

7:26A-4.5(a)6, does not violate the contracts clause.




POINT SIX

THE 1000-FOOT BUFFER REQUIREMENT FOR ALL CLASS
C RECYCLING CENTERS OF N,.J.A.C., 7:26A-4.5(a)6
IS RATIONALLY RELATED TO A LEGITIMATE STATE
INTEREST AND DOES NOT VIOLATE APPELLANTS’
SUBSTANTIVE DUE PROCESS RIGHTS.

The right to a particular occupation, “unlike the right
to work in general, has never been regarded as fundamental.”
Greenberg v. Kimmelman, 99 N.J. 552, 572 (1985). Relative to
appellants’ argument that N.J.A.C. 7:26A-4.5(a)6 violates the
substantive due process, it has been generally held that when
legislation “does not attempt to regulate a fundamental right, then

it need only be shown that it is rationally related to a legitimate

state interest.” Or Pro W A i ion v

Commissioners of Dover Township Fire District No. 1, 320 N.J. Super.

132, 137 (Law Div. 1998), aff’d, 330 N.J. Super. 358 (App. Div.),
certif. denied, 165 N.J. 530 (2000). 1In the context of substantive
due process, our Supreme Court has consistently held that economic
regulations should be upheld if they are not arbitrary, capricious,
or unreasonable and the means bear a rational relationship to the
legislative objective. Brown v. City of Newark, 113 N.J. 565, 572
(1989). Also in the context of due process, the New Jersey Supreme
Court has ruled that when a regulation is reasonably related to a
legitimate governmental interest, the courts should not substitute
their judgment for that of a legislative body. Brown, supra, 113
N.J. at 565.




Throughout this century, the United States
Supreme Court has alternately resorted to the
due process and the equal protection clauses to
invalidate various forms of state legislation.
Although both clauses are available as a means
of protecting against uvnjustified state
regulation of individual rights, they protect
against different evils. When a court
invalidates a statute on due process grounds,
the court is saying, in effect, that the
statute seeks to promote the state interest by
impermissible means.

[Greenberg, supra, 99 N.J. at 562].
Thus, in making the argument that the law is neither arbitrary,
capricious, nor unreasonable, DEP has already made the case that it
has acted in compliance with Rotondi’s due process rights.

Appellants assert the DEP’s requirement for a 1000-foot
buffer denies them the continued operation of their business in
violation of their due process rights. However, according to the
Greenberg Court, it is not “the availability of . . . employment,
or its greater reward” but rather of the “nature” of the right in
question that the court must consider in determining the success of
a due process challenge. Id. at 572. Appellants have failed to
meet their burden of establishing that the nature of the restraint
outweighs the apparent public justification.

In Greenberg, supra, 99 N.J. at 572, our Supreme Court
upheld an amendment of the Conflicts of Interest Law that precluded

the spouse of a full time member of the Judiciary, residing in the

same household, from casino employment. Id. at 558. In summarizing

the controlling case law the court stated:
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The protectible interest stems from the

substantive due process notions implicit in

article 1, paragraph 1, of the New Jersey

Constitution. Notwithstanding that protection,

the right to employment opportunity is subject

to reasonable measures to promote the general

welfare under both the federal constitution,

and the New Jersey Constitution.

[Id. at 570-571 (citations omitted)].

Plaintiff in Greenberg complained that the amendment would cause her
great loss because the casino industry offered the most significant
job opportunities in the area where she lived. Plaintiff in
Greenberg established that by denying her the ability to work for
a casino, over her working life, the differential could amount to
one million dollars. Id. at 559. Our Supreme Court ruled that the
legislative interest in preventing the appearance of impropriety was
supported by a rational basis; therefore, the Legislature’s interest
outweighed the plaintiff’s need to work in the casino industry,
despite her financial loss or the absence of any actual impropriety
on her part. Id. at 573-574.

Like the plaintiff in Greenberg, appellants here contend
that because the loss they will incur is great and the DEP can not
demonstrate that there have been odor complaints regarding its
facility, the 1000-foot buffer required by N.J.A.C. 7:26A-4.5(a)6
violates their due process rights by denying them the ability to
operate. Based on the evidence in the record, DEP’s reasoning to

enact the 1000 foot buffer to prevent odors to the surrounding

public was rational.
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Rotondi erroneously contends that the facts of this case

are like that of Southland Corp. v. Township of Edison, 217 N.J.
Super. 158 (Law Div. 1986), aff’d, 220 N.J. Super. 294 (App. Div.

1987). 1In that case, the Court ruled that a municipal ordinance
that prohibited retail establishments from being open to business
between the hours of 12 a.m. and 6 a.m. violated the plaintiff’s
substantive due process rights. The court made this determination
because it found that “the restriction imposed unreasonably and
irrationally exeed[ed] the public ne=d.” Southland, supra, 217 N.J.
Super. at 178. Very unlike the case at hand, the municipality could
not demonstrate that the ordinance furthered any public need
whatsoever. The public need, as articulated by the municipality,
was to decrease the number of armed robberies that were taking place
between the hours of 12 a.m. and 6 a.m. The court did not question
the power of a municipality to address the problem of armed robbery.
In Southland, the court made its determination in favor of the
plaintiff because the municipality completely failed to address the
problem. Ibid. There was no evidence that more robberies took
place between the hours in question and any other time. In fact
there was evidence to the contrary. Ibid. at 178. In this case,

the DEP has presented ample evidence that demonstrates that grass

clippings are highly odorous by the time they arrive at recycling

centers. Thus, the DEP has established a nexus between the 1000-




foot buffer and its goal to prevent bad odors from reaching members
of the public.
Appellants also erroneously rely on a group of cases in

which a regulation was passed to benefit private interests rather

than public interests. See Borden Farm Products of New Jersey v.
Board of Health of the Borough of Somerville, 36 N.J. Super. 104
(Law Div. 1955); gheffield Farms Co., Inc. v Seaman, 114 N.J.L. 455
(1935). This case differs from such cases because there is a clear
public interest in the promulgation of N.J.A.C. 7:26A-4.5(a)6 rather
than a private one. Compare Borden Farm Products, supra, 36 N.J.

Super. at 104 (regulation preventing the sale of out of state milk

in the Borough of Somerville) with Reingold v. Harper, 6 N.J. 182

(1951) (regulation banning self-service at gasoline stations).

For example, in Magee, supra, 1 N.J. Super. at 371, the
court ruled that a regulation placing certain requirements on car
dealerships violated substantive due process because it favored
dealerships that stored their cars in permanent buildings rather
than those that stored their cars on lots. The court in Magee did
not, as appellants seem to assert, strike down the regulation simply
because it would cause dealerships that used lots instead of
permanent buildings to go out of business; the court was merely
articulating the property interest at stake in making its

determination. Id., at 378. The regulation seemed to benefit only
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those dealers with permanent buildings and not the general public.
Ibid.

Judge Freund writing for the court stated that “[i]f the
dominant purpose be the service of private interest under the cloak
of the general public good, it must be adjudged a perversion of
power.” 1Id., at 378. Thus, in actuality, the court struck down the
regulation because there was no evidence that the public as a whole
would benefit from the regulation. Ibid. In this case, the DEP has
articulated the benefit to the public and such benefit is not for
the purpose of forwarding private means. For the foregoing reasons,
this court should find that N.J.A.C. 7:26A-4.5(a)6 does not violate

appellants’ substantive due process rights.
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CONCLUSION

For the foregoing reasons, the Department respectfully

requests that this court find that N.J.A.C. 7:26A-4.5(a)6 is a

valid, reasonable and statutorily authorized regulation, which is

wholly supported by the administrative record.

PETER C. HARVEY
ATTORNEY GENERAL OF NEW JERSEY
Attorney for Respondent NJDEP
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PREFACE

Leaves fallen to the floor of a forest or woodland undergo 8 slow
process of decomposition. This is brought about through the action of
numerous organisms, with microorganisms (including many different kinds of
bacteria, fungi and protozoa) playing & dominant role. Forest litter,
consisting of partially decomposed materisl, represents an intermediate
step in the process. Eventually, a thoroughly decomposed state is reached,
and the organic residue becomes part of the soil. The nutrients that were
formerly in the leaves may now be aveilable to plants, closing the cycle of
growth and decay.

In contrast, leaves collected in developed areas represent a waste
panagement problem. The "easy solution” of open burning was banned by New
Jersey air pollution regulations in 1972. This action put an additional
burden on landfills and could similarly burden altercative approaches to
solid waste management now being considered throughout the state.

Like leaves in the forest, those collected from developed areas can
also be decomposed microbially and the organic residue returned to the
soil. However, the leaves must be processed in concentrated form, the
decomposition accelerated, and the residue deliberately applied to soil.
This cycle can be accomplished economically by means of the composting
process linked to a compost use progras. .

This manual is designed to assist sunicipalities in the establishment
and operation of leaf composting facilities and programs for use of the
compost. It esploys the best available scientific information to find
technically simple, cost-effective solutions that may be implemented by
sunicipal personnel. Underlying principles are first explained so that the
basis of the "how-to" recommendations may be understood. In this manner
the composting operation may be flexibly adapted to meet site-specific
needs.
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is the basic consideration underlying the recommendations for
vindrow size and turning operations (see Section VI). If precise
peasurements of pile temperature are’ required, the County Extension Service
should be consulted (see Appendix D).

E. Windrow Size and Turning

Control over process temperature and oxygen conteat can be exercised
to a useful extent through windrow size and turning cperstions. A basic
probleam is to reconcile the needs for oxygsnation and heat conservation,
which are somewhat in conflict. The need for oxygenation favors small
‘windrows to minimize the distance that air must penetrate to the pile
interior. In contrast, the need for heat conservatiom, especially in the
winter, argues for large windrows for greater insulation. Excessively
large windrows, however, might result in excessively high temperatures and
anserobic conditions. These requirements can be reconciled in part by
managesent of windrow size and turning. Specific recommendations are given
in Sections V and VI.

I. Pregrinding

Pregrinding or shredding of leaves make them more susceptible to
microbial attack, potentislly speeding up the composting process. However,
this is pot desirable in most cases, unless provision has been made to
supply the extra oxygen that will be needed, and resove the extra heat that
will be generated. Thus it is normally mnot recommended, and the
guidelines given later assume no pregrinding. Also, it should be noted
that the equipment typically used for the final shredding of finished
compost (ses Sectiom VI. H) is not suitable for preshredding of leaves

prior to cowmposting.
IV. TFACILITY SITING AND INITIAL PREPARATION

Site selection is an extremely important decision that should be made
only after careful consideration, as each situstion is unique. The
deliberation over site selection should take into account- nearness - to
residences and streams, prevailing winds, traffic patterms, t.avel distance
and its effect on equipment and labor costs, and other factors. Many of
these are discussed below, yet familiarity with local circumstances is
essential and cannot be reduced to writtea imstruction. It is suggested
that the County Extension Service and County Department of Solid Waste
Management, among other agencies, be involved in the early stages of ’
planning (see Appendix D). .

A. Permits

In New Jersey a State permit or approval is required for all solid
waste facilities, including vegetative waste and leaf composting
facilities. The type of permit or spproval required for vegetative waste
composting facilities and leaf composting facilities depends on the amount
of vegetative waste or leaves accepted and what types of ‘materials will be
composted. In October, 1988, the State adopted an emergency rule which
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enabled the Department of Environmental Protection to expeditiously
authorize the operation of leaf and vegetative waste composting

facilities. One subsection of the nev rule, N.J.A.C. 7:26-1.11, applies to
leaf cowposting facilities with a capacity not in excess of 20,000 cubic
yards sanually which compost leaves only. Another subsection of the new
rule, N.J.A.C. 7:26-1.7 applies to vegstative vaste composting facilities
which accept greater than 20,000 cubic yards of leaves annually or, any
size vegetative waste composting facility which accepts, in addition to
leaves, other non-crop residues such as grass clippings, tree branches,
shrubbery and garden wastes. .

For further information on obtaining a permit or approval for
‘composting facilities, please contact the New Jersey Department of
Environmental Protection, Division of Solid Waste Management, Bureau of
Small Facility Review, 401 E. State St., CN 414, Trenton, N.J. 08625,
(609) 292-3276. A pre-spplication meeting-is -strongly -recommended.
Composting facilities must also be incorporated into the District Solid
Waste Management Plans. Please contact your County Solid Waste Managemeant
Office listed in Appendix D for further information on including your
composting facility in the District Solid Waste Management Plan.

B. Area Requirement

A minimum of one acre per 3000-3500 cubic yards of leaves collected is
required for the actual composting operation. This assumes the use of the
low-level technology described later, and is in addition to the requirement
for a buffer zome.

C. Buffer Zone

A buffer zone is required between the site activities and neighboring
land use to minimize possible odor, noise, dust and visual impacts. There
are no hard and fast rules, however, on the size of the buffer zone needed
for composting. It would seem prudent to provide at least 50 feet between
the composting operatiocn and ths property line. At least 150 feet ahould
be allowed between composting activities and any sensitive neighboring land
uses, such as residences. ¥

The buffer zone may include a berm, consisting at least in part of
finished compost to serve as a visual barrier, help control vehicular
access, and reduce noise levels off-site. A landscaping plan, including
plantings, is strongly recommended to enhance the appearance of the
facility.

D. Locatien
A centralized area is puiou‘bl- to reduce transportation time and

costs, although such sites are not often available or otherwise practical.
Access is preferably over non-crowded, non-residential, hard surface roads.
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other extranecus msterials. The "rejects” may be composted for an
edditional period, then reshredded or screened to minimize the amount

requiring dispos al. Ve

This step is fairly labor intensive. Leaf compost can only be
processed at sbout half the rated capacity of some of the equipment.
Typically, a front-end loader is required for f£illing the hopper, and at
least cne person is required to operate the shredder/screener itself.

The major advantage of using a shredder or screener is that it yields
s more uniform and debris-free final product. In some cases it can also be
used to mix finished compost with soil. - Disadvantages include the labor
and equipment requirements, the need to dispose of rejects, and of course
the capital cost of the specialized machine (for exampls, around $60,000
for ons model rated at 125 cubic yards per.hour). One wey to reduce costs
{s to share a single unit among several sites or communities. Sharing is
possible since the specialized equipment is only needed for a month or two
" per year, and scheduling can be flexible. .

Shredding and screening will proceed more rapidly if the compost is
pot too wet. Moist material to be shredded often can be spread out to dry
for a day of two beforehand.

VII. TROUBLESHOOTING

Table 3 summarizes the more common problems at leaf composting sites,
their causes, and recommendations for their remedy. MNost problems can be
prevented by proper facility siting, design, cperation, and maintenance.

A. Odor

The major problenm oncmi:cted-ct leaf composting sites is odér. Those
unfamilisr with handling large masses of leaves may be surprised at how
serious a problem it can be. Starting with relatively innocuous leaves, it
is possible to generate odors comparable to those of a barnyard.

In general, odor problems develop in four stages:

1) odorous compounds must be present initially or be produced during
processing; 2) these odors must be released from the pile; ‘3) the
odors must travel off-site; and ‘4) they must be detected by
sensitive individuals (receptors). If any stage is absent, no odor
problems exists. :

With the minimal technology described previcusly, stages 1-3 all
occur, but since no receptors are present (stage 4), no problem exists.
Except where very large buffer zones are present, however, this approach to
odor "control" is not possible.

In most cases, prevention of odor problems can best be achieved by
preventing odor formation in the first place (stage 1). For leaf
composting this means avoiding prolonged anserobic conditions. Under
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anaerobic conditions, volatile organic acids (which have vinegar, cheesy,
goaty, and sour odors), alcobols (fruity, floral, alcobol-like), and amines
and sulfur cowpounds (barnyard, rotten) can be produced. In contrast, with
aerobic conditions only @ mild earthy odor is expected. If excessive
ammonis or urea-based fertilizer is added, an ammonis odor may also be

produced.

‘The major cause of odor production at leaf composting sites is making
the windrow too large, especially when first assembled. Because of the
initial high concentration of readily degradable material, there is a high
demand for oxygen. If the piles are too largs, sufficient oxygen cannot
penstrate from the outside, and a large anserobic core develops.
Decomposition slows down, switching over to the odor-producing acid
fermentation described above.

A second important source of odor ‘production is failure to form
wvindrows quickly enough once the leaves are collected. Unless they are
very dry, leaves cannot be simply dropped at the site for later composting
or collected and stored elsewhers. Although the intention might be to
store theam, vigorous decomposition will nonetheless begin within one to two
days, anaerobic conditions will develop, and odors will be produced.

1f odors should be produced at a site, or if odorous materials are
dropped off at the site, the second line of defense is to preveant their
release (stage 2). Theoretically, this can best be accomplished by leaving
the odorous mass undisturbed until oxygen has penetrated sufficiently to
destroy the odors, though this may take several months or even years.
Shaving off thin (perhaps 1-2 foot) leysrs from the edges as they become
serobic may help speed this process.

If a long wait is not practical, another approach may be possible.-
Since many of the odorous compounds are acidic in nature, raising the pH
(neutralizing the acids) will convert them to an ionized (negatively
charged, dissociated) form. In this form they cannot be releassd to the
air and will remain in thes pile.

Application of pulverized limestone is probably the best way tn raise
the pH. Sprinkling the limestone in powdered form directly onto surfaces
from which odors are escaping may be the simplest approach, although a
liquid slurry of limestons in water could also be used. j

If odors are still produced and released despite these precautions, it
may still by possible to minimize their offsite impact (stage 3). This
approach relies on timing odor-releasing operations to coincide with
favorable wind conditions. A wind sock should be installed at the site to
determine wind direction, and odor releasing operations performed only when
the site is downwind of residence and other sensitive neighboring land
uses. Also, higher winds are preferable to calm and light conditions
because the higher the wind speed and turbulence, the greater the dilution
of any released odors. : :
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of purchased orgsnic soil amendments. The park and road departments may
have the largest requirements. The compost may also be blended with poor
soils to produce a good quality topsoil.

Other bulk users may include nurseries, landscapers, and builders. In
some cases the compost may be offered to such users at no cost, but in
others & modest charge is made.

IX. COMPOSTING OF OTHER YARD WASTES

o — e

A. Grass Clippings

Grass clippings represent another significant seasonal solid waste.
In some New Jersey suburban communities they msy account for nearly omne-
third of the total municipal refuse ‘loading during pesk grass-growving
periods. Although grass clippings are readily compostable, the odor
problems they poss make this trestment option difficult to implement for
post communities. Likewise, State permitting requirements are more
stringent, particularly with respect to staging, buffer zones, and odor
control. Optimal means of co-composting leaves and grass clippings are not
yet fully developed.

Since they are typically still green when collected, grass clippings
are relatively high in nitrogen, moisture content, and readily degradable
organics compared to the fallen leaves collected in sutummn. For these
reasons they decompose mors rapidly, have a higher oxygen demand, and
quickly go ansercbic. Thus they are often highly odorous by the time they
are delivered to a composting site. Therefore it is especially important
to properly implement and strictly enforce the odor control measures
discussed in Section VII A. Addition precsutions such as enlarging the oy
buffer zone will also be necessary.

1f the grass clippings could be delivered to a leaf composting site
without causing odor problems, they could be incorporated (before the end
of the day) into the partially composted leaf windrows. A ratio of 3
volumes of partially composted leaves to 1 volume of grass clippings is
recommended, although lower ratios may also be satisfactory in some cases.
Good mixing is essential and can be achieved with a front-end loader by
working togsther 20-30 bucketfuls of material at a time, theu forming a
windrow with the mixturs. "

Once the material has been mixed in this way, mo further odor problem
is expected. The partially composted leaves act as a bulking agent to
improve penetration of oxygen to the grass clippings. The grass in turn
speeds the decomposition of the leaves by providing needed nitrogen. The
end result is a higher quality compost product which is ready in shorter
period of time. However, these benefits must be balanced against the
incressed potential for odor problems. |

Other alternatives for handling grass clippings exist but depend on
the generator for implementstion. Probably the best alternative is not to
collect them st all. Turf grass specialists, such as Dr. Heary Indyk at




Cook College, recommend mowing frequently enough so that the short
clippings filter through the growing grass and return their nutrients to
the soil. If the clippings must be collected they can be incorporated in

® moderate amounts in backyard leaf composting piles or used as a garden
mulch. For use as & mulch, the clippings should be dried for a day or two
first to minimize any problem with slugs.

The Cooperative Extension Service at Cook College, Rutgers
University, has published a factsheet (FS 389) entitled "Minimizing Waste
o Disposal: Grass Clippings." A single copy is included in Appendix G. For
information on obtaining additional copies, contact your County Extension
Agent or Cook College.

B. Woody Materials

® Wood tends to decompose very slowly, making composting of woody
materials impractical in most cases. Thus woody materials should not be
intentionally incorporated in leaf composting windrows. Small amounts of
incidentally included branches and twigs pose little probleam.

. Tree trunks and large branches can usually be easily given away or
Y even sold as firewood if cut to reasonable lengths. For smaller diameter
woody materials, chipping usually produces a usable mulch.

X. BACKYARD COMPOSTING

Backyard and municipal le2f composting are complementary activities.
Y Municipalities should encourage backyerd composting as a part of their
overall yard waste management program. All municipal collectionm,
processing, and distribution costs are avoided for leaves that are
composted by homeowners. Additiocnally, grass clippings and some other
wastes can be included in backyard composting, thus reducing handling of
these wastes by the municipality as well.

The Cooperative Extension Service at Cook College, Rutgers
University, has published a factsheet (FS 074) on backyard leaf
composting. A single copy is included in Appendix E. For information on
obtaining additional copies, contact your county extension agent (in New
, Jersey) or Cook College. The method recommended is much less complex than
o those suggested by others, and was designed to make it easy for homeowners

to get started with composting.-
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GLOSSARY
Aerobic. Oxygen present.

Anserobic. Oxygen abseat.

Buffer zome. " Area between the composting operation and homes or other
sensitive land uses. v g

Compost. Thoroughly decomposed, humidified, organic matter produced
through composting and suitable for application to soil.

Composting. Process of accelerated organic matter decomposition based on
microbial self-heating.

Cuzing. Late stage of composting, after much of the readily metabolized
material has been decomposed, which provides additional szabilization.

Decomposition. The breaking down, or destructionm, of dead organic
materials such as fallen leaves.

Fermentation. Anserobic decomposition involving only organic compounds.

Inorganic. Substance in which carbon-to-carbon bonds are absznt; mineral
matter. ) :

Leachate. Liquid, often highly colored, which has passed through or been
in contact with a composting piils.

Metabolism. Chemical processes necessary for life.

Metabolizable substance. A material which can be metabolized, or
digested, to the benefit of the organism.

Microbe. Living organism of a size such thnt' it can be seen only with a
microscope. '

Organic. Substance which includes carbon-to-carbon bonds.

Oxygen demand. The requirement for oxygen exerted in aerobic
decomposition.

Percolation. Passage of water down through soil.

pH. A measure of ‘how acid (pH less than 7) or basic (pR above 7) a
material is.

Putrescible. Organic materials prone to degrade rapidly, giving rise to
obnoxious odors.

Respiration. Metabolic functions consuming oxygen.
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-heating. Spontanecus incresse in temperature of organic masses
resulting from microbial action.

PY Stabilization. Used synonymously with decomposition.

Staging ares. Ares where newly received lesves are decowpressed (if
compacted) and wetted, prior to forming windrows.

Windrow. An elongated pile.




BIBLIOGRAPHY

Clark, C.S., Bjornson, H.S., Schwartz-Fulton, J., Holland, J.W., Gartside,
P.S. "Biological health risks associated with the composting of wastewater
treatment plant sludge". J. Water Pollution Control Federation 56:1269-
1276 (1984). .

Finstein, M.S., Miller, F.C., Strom, P.F., MacGregor, S.T., Psarianos, K.NM.
"Composting ecosystem management for waste treatment”. Bio/Technolo
1:347-353 (1983).

Strom, P.F., Morris, M.L., Finstein, M.S. "Leaf composting through
appropriate, low-level, technology" Compost Science
(now BioCycle) 21(6):44-48 (1980).

Finstein, M.S., Miller, F.C., Strom, P.F. "Waste treatment composting as a
controlled system". In, Biotechmology: Microbial Degradations, Verlag
Chemie (German Chemical Society),

In Press.

Finstein, M.S., Miller, F.C., MacGregor, S.T., Psarianos, K.M. "The Rutgers
strategy for composting: process design and control"”. USEPA Report,
EPA/600/2-85/059, Available from U.S. Dept. Commerce, National Technical
Infl;:;ntien Service, Springfield, VA. 22161, accession no. PB85 207

538 5




RUTGERS COOPERATIVE EXTENSION

NEW |ERSEY AGRICULTURAL EXPERIMENT STATION

Minimizing Waste Disposal:

Grass Clippings
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Peter F. Strom
Associase Professor of
Environmental Science

Since refuse disposal costs have dramatically
increased, and some landfills no longer accept
grass clippings, many individuals and govem-
mental agencies are seeking alternatives for dis-
posal of clippings. During the maximum grass
growing period, the municipal refuse load in
some New Jersey suburban communities may
contain nearly one-third grass clippings. Col-
lectez clippings become anacrobic rather
quickly because of their high demand for oxy-
gen. After becoming anacrobic they emit very
unpleasant odors. Therefore, grass clippings (in
quantity) are difficult to handle and to process.

From our own experience with the handling
and disposal of grass clippings and discussions
with others such as lawn care professionals, we
suggest considering the following methods to
reduce landfilling:

RETURN TO LAWN - Itis desirable to leave
grass clippings uncollected on the lawn so that
they are recycled, contributing to soil organic
matter and supplying par of the fertilizer needs
of the lawn. Adopt a mowing schedule to keep
clippings short enough to filter through growing
grass and not remain as a mat on top of the lawn.

Henry W. Indyk
Specialist'in
* Turfgrass Management

Research and experience indicate thatonly 14 to
1/2 of the grass length should be removed during
mowing. Never allow the lawn grass to double
its height between mowings. This approach not
only eliminates collection and disposal prob-
1zms, but also can contribute to improvement of
the lawn.

Clippings are pot a cause of thatch in lawns.
Rather, thatch is formed primarily from a dense
accumulation of grass roots and stemmy mate-
rial.

GARDEN MULCH - Grass clippings can be
used as a garden mulch. To minimize any ten-
dency to protect slugs, clippings should be dried
in the sun for a day prior to being used in this
way. Clippings can be spread on garden soil to
check weed growth, reduce soil spattering,
moderate soil temperatures, etc. Asaprecaution,
do NOT use grass clippings from herbicide wreated
lawns undl after two grass cuttings have been -
made.

SOIL INCORPORATION -- Clippings can
serve as a source of organic matter for soil im-
provement when incorporated into the garden.

Oy St ———
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BACKYARD COMPOSTING — Grass clip-
pings can be composted, particularly when in-
corperated into a backyard leaf compost pile.
However, grass has a high niogen content, a
much higher demand foroxygen than leaves, and
a tendency to mat, thereby greatly reducing the
passage of oxygen. Composting piles containing
grass clippings thus readily become anaerobic.
This, in turn, can produce soong, unpleasant
odors. These odors are partcularly noticeable
when the pile is disturbed.

Because of these problems, grass clippings
should not be composted alone, but rather mixed
with composting leaves. The partially decayed
Jeaves which now (6-9 months after leaf fall)
have 2 low demand for oxygen, will serve as a
bulking agent permitting more oxygen to reach
the grass. Grass, which is high in nizogen, will
provide a more rapid decomposition of the.re-
maining leaves as long as it remains under acro-
bic conditions. Grassclippings will also contrib-
ute 1o 1 better end product (higher niogen
conteny, than that obtained from composting
leaves alone. One must be aware, however, that
an excess of damp grass in the pile will soon
become anaerobic, produce very unpleasant odors,
and reduce the rate of decompositon. The
objective is to keep the material aerobic.

The resultng compost can be used as a soil
amendment, as a mulch for gardens, flower or
shrub beds, or as a potting medium.

MUNICIPAL COMPOSTING ~ Some grass
clippings can be incorporated into a municipal
leaf composting operation. Howevez, problems
that may be experienced with backyard grass
composting could be grealy magnified at 2
municipal facility. Even grass stored by lawn
maintenance workers for 1 day orlessin the back
of a pick-up truck may emit very unpleasan:
odors when being unloaded. Research is con-
tinuing on this practice.

CLIPPING REDUCTION - The amount of
grass clippings can be reduced by avoiding ex-
cessive lawn ferilizing and watering. Neither
should be reduced to the point where the lawn de-
teriorates. Using a fertilization programin which
major emphasis in fertilizing the lawn is in the
fall season rather than in the spring can be
effective, not only in reducing the amount of
clippings produced, but also ixi contributingtoa
berter lawn. Assistance with these procedures
may be obtained from the Rutgers Cooperative
Extension office in your county. The telephone
number appears under County Government in
the directory.

Fertlizing and watering above the require-
ments of the grasses may be more dewimental
than beneficial to the lawn. .One of the effectsis
increased production of clippings. Judicious and
proper use of fertilizer can provide an atrractive
lawn with a reduction in the costs, effort, suscep-
tibility to disease, and amount of clippings pro-
duced.

RUTGERS COOPERATIVE EXTENSION
N.J. ACRICULTURAL EXPERIMENT STATION
RUTGERS. THE STATE UNIVERSITY OF NEW JERSEY
NEW BRUNSWICK
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- THE STATE UNIVERSITY OF NEW JERSEY

RUTGE

Department of Environmental Sciences « Cook College
P.O Box 231 « New Brunswick » New Jersey 08903-0231 - 908/932-9185 « FAX: 908/932-8542

May 29, 1992

Guy Watson, Chief

‘Bureau of Source Reduction & Market Development
Division of Solid Waste Management

NJDEPE, CN 414 2

840 Bear Tavern Road

West Trenton, NJ 08625-0414

Dear Guy:

Enclosed please find a copy of Bill Schulz's Masters thesis on the
incorporation of grass clippings in yard waste composting. We are
submitting this as the draft final report for this portion of our contract.
After your review, we can make any necessary substantive revisions and
format changes.

I anticipate having a draft final report on the Aspergillus fumigatus
portion of the project to you shortly. Please do not hesitate to call if you
feel further discussion would be helpful.

Sincerely yours,

Peter F. Strom
Associate Professor
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ABSTRACT OF THE THESIS

Yard Waste Composting: Processing Technology,

Compost Quality, and Composting Endpoint
by WILLIAM HENRY SCHULZ

Thesis Director: Professor Peter F. Strom

Field trials were initiated to determine the most efficacious methdd of
composting yard waste (i.e. leaves, grass clippings, and brush) by comparing

@ two types of processing technologies and @varying the ratios of materials

incorporated and th@mount of agitation employed. Temperature, oxygen,

formation of combustible gases, pH, moisture, volatile solids, cross-sectional
area, and odor were monitored in order to determine the differences between

the experimental units.

Greater reductions in cross-sectional area aﬁd % volatile solids were
found for windrows incorporating grass clippings into leaf windrows at a 2:1
ratio of leaves to grass than for the other leaf/grass ratios. The greatest
amount of reduction was found for a windrow made solely of grass clippings;
Odors were found to increase in direct response to the amount of grass
clippings incorporated into the windrow. The strongest odors observed
during the composting period were from the 100% grass windrow. The
strongest odors overall, by far, came from the grass clippings following arrival

on site and bef i ration into the windrows.
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In addition to this, samples were collected from twelve composting
———
fadlities throughout the state and the following parameters determined for
each: pH, conductivity, moisture, field moisture capadity, spedific volume,
volatile solids, total Kjeldahl nitrogen, acute phytotoxicity (by % seed

germination), plant productivity (by plant growth experiments), and

concentrations of seventeen elements. The samples were compared in terms

of: age of the sampl i ite, and

composition of the material (leaves versus leaves and grass clippings). The

results were compared to existing and proposed standards and regulations to
determine the quality of the compost. A linear regression model was
performed in order to examine the relationship between plant productivity

and the other parameters measured.

‘k’ Substantial differences were found between material that was

considered_"fii\_iﬂ\gﬂ_gompost and that which was considered "cured"
compost in terms of pH, % volatile solids, field moisture capacity, specific

volume, Kjeldahl nitrogen, and conductivity. No significant direct
relationship was found between any of the measured parameters and plant

productivity. The samples analyzed were within related standards for heavy

Ln,e_te_ls_c_%se_nmm, except for ingent levels for cadmium.
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INTRODUCTION

The United States currently generates 180 million tons of municipal
-7 solid waste per year (EPA, 1990). An estimated 18 percent of this output is in
the form of yard wastes, i.e. leaves, grass clippings, brush, and woody

materials. The U.S. Environmental Protection Agency has set a national goal

of 25 % sdurce reduction and recycling of the solid waste stream by 1992

(Taylor and Kashmanian, 1988). New Jersey's goal of 60% is even more
aggressive (Glenn, 1991). In an effort to reach these goals, an alternative to

landfilling of yard wastes is essential. - \a

Composting, particularly composting of leaves, is one possible
alternative which has already demonstrated its usefulness in this regard to a
large degree. The success of leaf composting facilities, of which there are more
than 200 in New Jersey (NJDEP, 1990), allowed the state to pass a measure
banning leaves from landfills in April, 1988 (Glenn, 1988). However,
composting of grass clippings, though mandated by some other states, has
received only limited research attention and many questions remain to be
answered before environmentally sound full-scale implementation of this

process can occur (Dusalt, 1990).

Incorporation of Grass Clippings into Leaf Composting .

Grass clippings will compost, but also Present a serious odor problem.

Even as they are delivered to a site, bulk or bagged grass clippings may be
highly odorous. Experience has shown that substantial odor production often

occurs before the clippings arrive at a site (Dean and Wollenweber, 1989). This
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y succulent and actively respiring when it is cut, so

that storage for any substantial amou;t‘]of time in either an airtight piastic bag

or compacted in 2 packer truck will cause the depletion of the oxygen within
the matrix due to respiration. This presents a materials handling problem

that often needs to be addressed before the question of how to compost grass

clippings can be resolved.

Once windrows have been constructed, several factors may lead to the
production and evolution of odors. First of all, the typically high moisture
JRaid = T
content (70-80%) of freshly cut grass will reduce pore space and prevent the

flow of oxygen to, and conversely, the release of ventilative heat from, the
inner portions of the pile (Simpson, Martinson, and Fulford, 1990). In
addition to this, grass clippings contain about 2.4% nitrogen on a dry weight
basis (Poincelot, 1975). The carbon to nitrogen (C:N) ratio of grass clippings is
about 19:1 (Richard et al., 1990). This high amount of nitrogen will
substantially lower the C:N ratio of a windrow of composting leaves if grass
clippings are added to it. The C:N ratio of fallen leaves is 60:1 (Biddlestone,
Gray, and Day, 1987). This initial C:N ratio may have already been somewhat
reduced by the time grass clippings begin to arrive on a site in the spring. The
addition of a large amount of grass clippings to 2 windrow of composting
leaves may lower the C:N value of the material to less than between 25:1 and
30:1, which was found (Biddlestone et al., 1987) to be the optimum value for

the type of composting technology commonly employed at yard waste
composting facilities.

The high levels of organic nitrogen brought to the composting process
by the addition of grass clippings create the potential for very malodorous

conditions. The main constituent of these odors is likely to be ammonia’
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because it is produced in large concentrations both aerobically and
anaerobically by the oxidative and reductive de-amination of protein amino
acids (Miller and Macauley, 1988). Major production of amines is less likely

considering that amines are generally formed in a low pH range and the

amount of ammonia produced in grass cbmposting causes the pH to be

alkaline (Wilber and Murray, 1990). However, under anaerobic, reducing
conditions amines may be produced within the windrow and, because of the
extremely low odor thresholds of some of the more prevalent amines, their
contribution to any observed odors may be great (Haug, 1980). The particularly
odoriferous amines putrescine and cadaverine may be produced through the
degradation of the amino acids arginine and lysine, respectively (Meister,
1957).

Strom and Finstein (1986) showed that by mixing grass clippings with
partially composted leaves, the odor problem could be attenuated. In fact, the
addition of grass clippings to the composting leaves appeared to accelerate the
process and yield a higher quality product, presumably due to the higher

nitrogen content. However, the initial odor problem still remained to ba

addressed. Also, the best method for mixing partially composted leaves and
fresh clippings had not been investigated. Another question was the

minimum leaf-to-grass ratio that would be acceptable, and whether the same

windrow might be used to incorporate more than one load of grass. These

prm—

two factors may be critical to the success of an operation, not only in terms of

cost, but also practicality. For example, some towns estimate that they collect
about equal amounts of leaves and grass in a given year (Glenn, 1990).
However, by the spring grass collection season, the partially composted leaves

have decreased in volume by 50 % or more. Thus even a 1:2 leaf/grass ratio




might not be possible without reusing the leaves, whereas previous work has

recommended using a 2:1 or 3:1 leaf/grass ratio (Strom and Finstein, 1989).

Another approach which has been mentioned is the mixing of the
Er‘a'ss with brush and other woody materials. In general, wood does notﬁ
compost at an adequate rate for waste trea'ment purposes (Barkdoll and
Nordstedt, 1991). Therefore, such mixtures would still contain the woody
material after composting. This is acceptable only if there is a use for such a

mixed product. Alternatively, use of a tub grinder (a dedicated pﬁge of

equipment that is capable of turning branches and small stumps intoa™
product that resembles a combination of small wood chips and sawdust) prior
to or early in the composting process, might lead to the production of a

“finished” compost material within a reasonable period of time.

Incorporation of grass clippings into leaf composting also raises the
question of which type of composting technology is appropriate for this
endeavor. Generally, three technologies are used in this state to compost

/
leaves (Anonymous, 1988)7 Minimal technology involves forming a large

s

windrow of leaves (e.g. 12 ft. high by 24 ft. wide) that is turned and reformed
once a year. The material is stabilized in three to five years. Because of the
amount of time that the material stays on site, and the potential for odor
initially, this technology is designed for isolated sites that haye little space and
equipment available for the actual composting of the leaves.z' w-level
technology involves constructing windrows that are moderate in size (6 ft.
high by 12-14 ft. wide), then combining two windrows into one in a month
after the initial burst of microbial activity. The material is turned in the
spring and throughout the summer. In the fall, it may be moved and formed

into larger "curing" piles. The entire process usually takes about 16-18
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months. ‘l'hougt; more space is required for the actual composting than in the
minimal technology, less total space is required because of the reduced buffer
requirement (NJDEP, 1987@mediate-level tgggologz involves more
frequent turning of the material and usually has the advantage of windrow

turning equipment designed for this specific purpose, while in minimal and
low-level technology the turning is accomplished using front end loaders.

Compost ality /Compostin: dpoin

In addition to the actual processing of yard waste, interest has been
shown towards the development of product quality criteria and specifications
for yard waste compost (Glenn, 1989). Regulations exist for the land
application of composts derived from sewage sludges and municipal solid
waste (Kuchenrither and McMillan, 1990; De Bertoldi et al., 1990). New York
state has set standards that are inclusive for facdilities that compost sewage
sludge, septage, solid waste, and yard waste (NYDEC, 1988). Leaf composting
manuals prepared in New York (Richardson, et al., 1990) and New Jersey
(Strom and Finstein, 1989) both include recommendations as to what
constitutes a composted material in | in terms of PH, nutrients, and the general

- — e ———_——— ditrean. e -

appearance of the product (e.g. color, texture, and friability). What has been
missing, to date, are data that document the actual characteristics of compost

derived from yard waste, and the changes that occur within the windrows

during successive stages of composting.

Zucconi and de Bertoldi (1987) classify the products of composting into
four groups according to age and completeness of degradation. "Fresh organic

matter" (not to be called compost) is raw material that is at the beginning of
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decomposition. This is the starting material of composting. "Fresh compost”
e ——————

defines material that has gone through the thermophilic stage of composting
_‘f

and has achieved sanitization but has not yet stabilized into mature compost.
/

Wresems mature compost. "Cured.€ post” is a highly
stabilized product which results from exposin mpost" to a prolonged

‘_—’—_—.
period of humification and mineralization beyond maturity. The latter three
products may all be used as a soil amendment and it is suggested by the
/-.--;:—-—"—-_- g
authors that the application of "fresh compost” may provide benefits to the
soil in terms of increased organic matter and soil microbial activity. However,
Riffaldi et al. (1986) and others (Zucconi et al., 1981; Marchesini et al., 1988)
have expressed concern in regard to the application of compost products that
are not fully stabilized. This concern has been the focus of studies carried out
to evaluate the toxicity of immature compost and to determine what
represents a mature compost (Dyer and Razvi, 1987; Fogarty and Tuovinen,
1991; Gouin, 1991; More and Sana, 1987).

Objectives

In the current study, experimental windrows were constructed at y’

composting fadlities using various ratios of leaves to grass clippings.

Additionally, tubgrinded brush and two by-products resulting from the @
/ =

processing of Perlite (Schundler Company, Metuchen, NJ) were used in
il

several mix ratios with grass clippings.\The variables examined in this study -

were the turning equipment, turning schedules, materials incorporated into

the windrows, and the ratios of materials used.
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/' “ Also, samples were collected from throughout the state at facilities that

compost yard waste and analyzed to determine the organic and inorganic
characteristics of the material that is presently leaving the sites as "stabilized"

compost. Materials from different stages of composting, and which had been -

composted using differing processing technologies, were compared in order to

examine the changes that occur with increased processing in terms of time

m—

_and technology emploved.

W
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MATERIALS AND METHODS

Field Trials

Experimental windrows were constructed at two composting facilities
in order to examine the effects of adding grass clippings to yard waste
composting. Leaf to grass ratio, incorporation of other materials (brush and
Perlite), processiﬁg technology, and frequency of turning were considered as

variables in the field trials that were carried out.

Experimental Sites

Windrows were constructed at two sites: Kilmer Intermunicipal
Compost Facility, Edison Township, Middlesex County, NJ (Kilmer) and
Morris County Shade Tree Commission, Morris Township, Morris County,

N7 (Shade Tree). Table 1 lists the materials and ratios used in the

experimental windrows at each site. A 100% leaf windrow was constructed at
each site as a positive control. A 100% grass windrow was constructed at

Shade Tree.

Experimental Design

/

Eight windrows were constructed at the Kilmer site (Figure 1). Each

windrow was constructed to the following dimensions: 30 foot length, 10 foot
width, anc@oot height. The grass clippings delivered to the site were
collected from the residents of Piscataway Township and brought to the site in

packer trucks.

The Perlite by-products were supplied by the Schundler Company
(Metuchen, NJ). "Perlite" is a generic term for naturally occuring siliceous _

volcanic rock that, when heated to a certain point in its softening range, will
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lower explosive limit of methane gas. Cross-sectional area was determined by
measuring the distance to the edge of the pile at different heights, using a
vertical pole marked at one-foot intervals placed at the edge of the base. The
height of the pile was measured, then measurements were made at one-foot
intervals starting at ground level up to the highest whole foot increment. The
base widths of the windrows were kept constant by "cleaning-up” the
windrows after turning. This was accomplished by pushing the material back
within its marked boundaries using a front end loader, and to a lesser extent
using a pitchfork. (The outline of each windrow was n}arked with a brightly
colored banner attached to a stake driven into the ground so as not to

interfere with the turning process.)

Laboratory Analyses

The pH of the composting material was measured weekly. The %
moisture and % volatile solids were determined bi-weekly. The pH was
measured on a pH meter (Model 825MP, Fisher Sdientific, Springfield, NJ) by
adding 10 grams of material to 500 ml of reverse osmosis purified water
(Carnes and Lossin, 1970). Samples were dried at 105 °C to determine the %
moisture, and ashed at 550 °C for volatile solids (American Public Health
Association, 1985). Sample igging to thel?er@of QM
experimental windrow with a shovel and filling a plastic bag with the

material.

Odor Analyses

Odor measurements were made at both experimental sites. The

technique followed for the odor study was based upon the air pollution

complaint investigation procedure used by the New Jersey Department of

Environmental Protection (N.J.A.C., 1987). Relative intensity of the odor was
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recorded using a scale of 0 to 5, with 0 representing background levels (no
perceivable odor) and 5 representing an extremely powerful odor. A
qualitative description of the odor was also made. A list of terms frequently
used to desa'ige common odors was provided to the members of the odor
panel to aid them in characterizing the odors. An odor panel consisting of
three people was employed at both sites.

Odor was measured during the delivery, unloading, and mixing of the
raw materials at a spot 50 feet downwind of the operation. After construction
of the windrows, odor was measured and recorded at a distance 10 feet from
the windrows during the turning process (three times at Shade Tree and once
at Kilmer). At Shade Tree, readings were taken by walking down the aisle
between each windrow before turning, and then by following the Wildcat
windrow turner as it turned each windrow. Readings were taken at Kilmer by
standing 10 feet downwind of each windrow as the front end loader cut into it
and recording the intensity and quality of the escaping odor. Any interference
caused by the composting leaf piles or other materials on site was determined

by smelling the air 50 feet downwind of the leaf piles and 50 feet downwind of
the experimental piles.

Com uali ting En int

Samples were collected from nine composting facilities in New Jersey
that currently compost grass clippings, or have composted grass clippings
within the last year. Table 2 lists the facilities that particdpated in this study,
the location of each by county, the processing technology employed at the site
during the composting of the sample(s) collected, and the age of the sample(s)
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and GLS30) are compared and presented graphically in Figures 16 through 27.
These plots show that the temperature averages were higher at Shade Tree for
these windrows (though only initially for GL33). The control pile (L100) at
Shade Tree consistently had temperature averages 10°C higher than those for
the comparable windrow at Kilmer. The average % oxygen reading was lower
at Kilmer for GL25 and GL33 throughout the study. The % oxygen readings
for L100 were similarly low at both sites. The readings for GL50 were higher at
Kilmer and less than 2% at Shade Tree for most of the trial period. The % LEL
combustible gas readings were low for L100 at both sites. The readings were
consistently higher at Kilmer for GL25. Higher overall cémbustible gas
readings were found for GL33 at both sites, though the levels decreased later
in the study at Shade Tree while remaining high at Kilmer. High readings
were found initially for GL50 at both sites. These levels decreased at both sites
later in the study.

Odor Analyses

Tables 11 and 12 present the averaged odor data generated at both sites
during the set-up of the experimental windrows and then later during the
turning process. The most offensive odors at both sites (in terms of both
intensity and quality) were detected during the set-up of the experiment,

particularly during the later stages of the set-up after the grass clippings had
been on site for some time.

The odor was measured once during turning at Kilmer (day 30). The
strongest and most distinct odors were detected emanating from the three
Perlite/grass piles (GD50, GOS0, and GO33). There was a distinct smell of
i“_i“_g_“iiﬁ?m these windrows that was noticeable before each was turned,

and was much stronger after the bucket of the front end loader cut into each

- —
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pile. The odors from the leaves/grass piles were not quite as strong and less
offensive. The odors were described as "earthy" for GL332 and L100, and as
"pungent, fatty acid" for the other three piles. There was no distinguishable

single component to these odors as there was in the Perlite piles.

The strength of the odors detected during turning of the windrows at

Shade Tree genefally increased with mwﬂﬁm
in the pile. With the exception of GL50 on August 17 which was described as

"slightly fecal", the odors from the grass/leaf piles (and L100) were relatively

inoffensive throughout the study and were characterized as "earthy". The

/ grass/brush combinations produced a distinct smell of ammonia on July 27
and August 8, and then, with the exception of GB50 which was characterized

as having a "slight ammonia” smell, were described as "earthy" on August 17.

The swat and most offensive odors were produced by the 00% grass pile
(G100). The odors emanating from G100 were described as "ammonia" smells
during the first two odor analyses and "somewhat fecal" during the third

measurement (August 17).

Compost Quality /Compostin Endpoint

The samples were placed in one of three mtggcziﬂn terms of age:
_agtive, finished, angiule. The active samples incdluded material that was
taken from windrows that were being actively processed (aerated according to
the turning regimen typically used at each site). Finished samples induded
material that was actively processed that Spring and/or Sumumer (1991) and

had then been moved to the perimeter of the site or to one centrally located

stockpile where it was to remain until its removal from the site. Cured
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as grass clippings remaining within the windrow at the termination of the

study. Also, the powdery nature of the Perlite dust represented a nuisance,

and perhaps a potential health risk to workers. In this study, the dust was

mixed during a light rain with the workers opening the bags of dust wearing

nuisance dust masks.

Odor Analyses

The odor data collected from both sites reveal that the strongest and

most offensive odors were detected during thL arrival and mixing of grass at
the sites—Fhis initial odor problem was augmented by the conditions present
at each site during construction of the experimental windrows. For instance,
it was raining throughout much of the construction of the windrows at

Kilmer. This caused the grass to arrive on-site wet, and once it arrived it was
unloaded into areas with puddles. This added moisture seemed to exacerbate

the odor problem created by the unloading and mixing of the materials.

The grass incorporated at Shade Tree was transported to the site by
truckload from a neighboring composting facility in Hanover Township
where it had been stored for some time. The material arrived on site highly
odorous, with odors that were overpowering in both quantity and quality. A
large amount of this grass was also unloaded into puddles that had collected

on site. These odors were reduced to a great extent once the windrows were

formed, though the piles G100, GB50, and GL50 at Shade Tree continued to
release strong odors for some time after this, as did the Perlite piles at Kilmer.

All the piles released some odors during the initial turnings. The strongest of

these odors, again in terms of quantity and quality, emanated from G100 at

Shade Tree an i iles at Kilmer.
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The odors released from the Perlite piles at Kilmer, and from the
grass/brush piles at Shade Tree, were similar in that they contained a very
distinct ammonia smell. The presence of ammonia in the volatile emissions

from the windrows was to be expected since w

aerobic and anaerobic metabolism. This ammonia smell may have resulted
L — S ——

from the fact that Perlite is an inert mineral product which, though it may

increase oxygen penetration into the pile, does not increase the carbon to
nitrogen ratio. of the materjal and, in fact, may have facilitated the release of
volatile ammonia produced in the degradation of the grass clippings. The tub

grinded brush, did contain large amounts of sawdust-like material that

appeared to have decomposed during the trial pericd. However, it was largely

composed of woodchip-sized material that was not degraded to any noticeable

degree in the amount of time used in this study, and thus may have acted
similarly to the Perlite in providing little available carbon, and allowing the
ammonia produced within the pile to be released. Additionally, the highest

mm——

recorded pH readings were found in these windrows (9.3 in GO50 and 9.2 in

GB50). The pH readings in the grass/brush windrows at Shade Tree, and the
grass/oversized Perlite windrows at Kilmer were typically higher than those
found for the grass/leaf windrows throughout the course of the study. The
same, however, was not true for theéi’sé??@lite dm@GDSO) at

Kilmer. B

Compost ali m ing Endpoint

Measurement of the inorganic properties of the compost was done for

the purpose of comparison to exisiting and proposed standards for compost
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Table 11. Kilmer: odor data.

Hon

6/13
6/14
6/15
7/13(8AM)

windrow set-up
windrow set-up
windrow set-up
during turning

50 ft from mixing
50 ft from mixing
50 ft from mixing
10 ft from pile:

GL50
GL332
GL334
GL25
L100
GD50
GO50
GO33

4

Wh b= =W

cription

putrid, bad silage
putrid, bad silage
putrid, bad silage

pungent, fatty acid
earthy

pungent, fatty add
pungent, fatty acid
earthy -
ammonia, fecal
ammonia
ammonia




Table 12. Shade Tree: odor data.

nce intensity description

6/26 windrow set-up 350 ft from staging area 3 putrid, sour
6/27 windrow set-up 50 ft from staging area « putrid, fecal

6/28 windrow set-up 350 ft from staging area 9
7/27(9AM) before turning:

putrid, fecal

50 ft downwind of leaf
composting area

50 ft downwind of ex-
perimental windrows O(slight) musty

during turning 10 ft from pile:

L100
GL25
GL33
GLS0
B100
GB25
GB33
GB50
G100
GLB33

after turning 50 ft downwind of
experimental rows

earthy
earthy
earthy
earthy
timber
ammonia
ammonia
ammonia
ammonia
ammonia

N
meuN--»—l»-a'-»-l

-

musty
8/8(8:30AM) before turning:

50 ft downwind of leaf
composting area 0

50 ft downwind of ex-
perimental windrows 0. =

during turning 10 ft from pile:

L100 ol T
GL25
GL33
GL50
B100
GB25
. GB33
GB50
G100
GLB33

after turning 50 ft downwind of
experimental rows

-

earthy

earthy

earthy

earthy

earthy, ammonia
earthy, ammonia
earthy, ammonia
ammonia, septic
ammonia
ammonia, pungent

—_ N N

fary

ammonia (slight)
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Table 12. Shade Tree: oddr data (continued).

tion

8/17(8:30AM)before turning

after turning

50 ft downwind of leaf
composting area

50 ft downwind of ex-
perimental windrows

10 ft from pile:

L100
GL25
GL33
GL50
B100
GB25
GB33
GB50
G100
GLB33

50 ft downwind of
experimental rows
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list ity decint

earthy

earthy

earthy

slightly fecal
earthy

earthy =
earthy

ammonia (slight)
somewhat fecal
earthy

earthy




Table 12. Shade Tree: oddr data (continued).

0 ﬁon I. l . l -I ! . I.
8/17(8:30AM)before turning

50 ft downwind of leaf
composting area 0 -

50 ft downwind of ex-
perimental windrows

10 ft from pile:

L100
GL25
GL33
GL50
B100
GB25
GB33
GB50
G100
GLB33

after turning 50 ft downwind of
experimental rows

earthy

earthy

earthy

slightly fecal
earthy

earthy =
earthy

ammonia (slight)
somewhat fecal
earthy

NN = N e

-

earthy
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COMPOSTING FACILITY BUFFER ZONE RECOMMENDATIONS

Below are minimum buffer recommendations developed to assist the applicant in
siting and designing a leaf/vegetative waste composting facility. These
buffer recocumendations reflect the distance between the composting activity
and the property line of the nearest semnsitive receptor (i.e. residential,
commercial, institutiomal).

RECOMMENDED BUFFER FOR THE
COMPOSTING OF:

Veg. Waste
Compost Cycle . (Including
Technology Time Frame . Leaves Grass)

Minimal 2 - 3years 1000 feet 1500 feet
Low-Level 16 - 18 moanths 500 feet 1000 feet

Intermediate less than 1 year 150 - 300 750 feet
Level feet

High-level less than 1 year 150 feet 150 feet

Note: The above buffer recommendations are based primarily on the
Department's coancern with air quality issues. The Department reserves the
right to ad just buffer requirements based on additional factors, including but
not limited to the following:

dB(A) levels on proposed equipment;

use of sound barriers;

degree of operational monitoring/controls;

size of windrows;

co~composting ratios;

use of air pollution coatrol devices; and

proximity to envirommentally semsitive areas; {i.e. wetlands,
surface waters, endangered plant/animal species, parklands, etc.

New Jersey Is an Equal Opportunity Employer
Recycled Paper
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PREFACE

This manual supersedes all previous manuals entitled “Leaf Composting Manual for
New Jersey Municipalities”. Scientific and technological advances made it necessary to
bring the manual up to date. Previous manuals focused primarily on leaves. This revision
provides information on the latest recognized technology for leaf and yard trimming
composting applications. This manual also provides more information on the management
of other yard trimmings, particularly grass clippings.

This manual serves as a useful tool when planning for a leaf and/or vegetative
trimmings composting facility on a local, county or regional level; however, we must not
ignore the continued benefits of Mackyard composting (source reduction). Backyard

composting has been widely pracficedand well accepted for many years. Residents c;
g'grganic (leaf and other yard trimmings) mateerPg
Yy

help our local governgweat by reduc
the sourggtkwdt_:gh-z_homug_gm ostmg practices. Since leaves in New Jersey are @lread
required {0 be-composted or-;_'eefey z

follows. Besides, by composting source sepay4
product beco"m_'ss readily ayailable for immed}

eevem,  PREE to révigus.) dfons

ard-eggnposting of other organies naturally
ted organics and yard trimmings, a rich end
ate application aigygdsiﬁ‘e home and yard.

Leaves.fallén to thefagr of Sst o ’:o‘&‘l'i”nh undergo a slow process of
decompqsninn._'[his is brought ; t thrQugh thg action &f numerous organisms, with
microorganisms (inélodi different kigds of bagteriaf ngi and protozoa) playing a
dominantfole. F-O[§§L1itt§r. consisting»of,p’a{tially decomgosed material, represents an
intermediate Step.in‘the pfocess. Eventually, a thoroughly glecomposed state is reached,
and the arganic residue becomes p "the soy™The rt;t ents that were formerly in the
leaves may now be av:.", € tospiants, dosing the cycgi growth and decay.

i -'.A/.sr-‘"'-..w. r - :‘t il %

In"contrast,-léaves ca lected j* develgped residentia' areas represent a waste
management problem. The “easy soltion" db’pen burning was banned by New Jersey air
pollution regulations in 1972. §Thigfactigp’put an additional burden on landfills and could
similarly strain alternate approachies#o solid waste management now being considered
throughout the State.

Like leaves in the forest, those collected from developed areas also can be
decomposed microbially and the organic residue returned to the soil. However, the leaves
must be processed in concentrated form, the decomposition accelerated, and residue
deliberately applied to the soil. This cycle can be accomplished economically by means of
the composting process linked to a compost use program.
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This manual is designed to help municipalities in the establishment and operation of leaf
composting facilities and programs for use of the compost. It employs the best available
scientific information to find technically simple, cost-effective solutions that may be
implemented by municipal personnel. Underlying principles are first explained so that the
basis of the 'how-to" recommendations may be understoed. In this manner, the
composting operation may be fiexiblly adapted to meet site-specific needs.
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IV. FACILITY SITING AND PREPARATION

Site selection for a composting facility is an extremely important decision that should
be made only after careful consideration, as each situation is unique. The deliberation over
site selection should take into account proximity to residences, recreational facilities,
institutions and environmentally sensitive areas (streams, wetlands). Other factors should
be considered as well, such as local zoning/planning, traffic patterns, travel distance (effect
on labor and equipment costs) and prevailing winds. Many of these are discussed below,
yet familiarity with local circumstances is essential and cannot be reduced to written
instruction. It is suggested that the county Cooperative Extension Office be involved in the
early stages of planning. An important requirement for any compostmg facility is that the
siting (location) must be approve ‘ by the host county and included in the county's Solid
Waste Management Plan before the\ahplication can be submitted to the NJDEP/DSHW, or
permit review. Sorgm.counties have ket plan inclusion. policies to help facilita
requiremeni-et Waste Management Office).

o

fic, noise, litter, water pollution,

S*Fupigatus. Surrounding property
d as ™ We benefits of composting, and
y also Reed to be informed about the
rial which will be accepted, the level

propos
of tech ogy. and €q

akility. It also may be necessary
alreactiorhpfsome community members. An
b maintairied throughout both the planning
ase970f the project. This can be accomplished by
edyfcationdl and informal discussion sessions during hours
convenidnyto e public. The county Cooperative Extension office
iyMElpful in developing site specific programs and offering
personal expertise. Many sites offer the finished compost free of
charge to residents, further increasing knowledge and support within
the community.




B. Pemmits

In New Jersey a state permit or letter of authorization is required for all solid waste
facilities, including vegetative and leaf composting facilities. The type of permit or approval
required depends on the amounts and types of materials accepted. In October, 1988, the
State adopted an emergency rule which enabled the NJDEP to expeditiously authorize the
operation of leaf and vegetative waste composting facilities. One subsection, N.J.A.C. 7:26-
1.11, applies to facilities with a capacity not in excess of 20,000 cubic yards annually which
compost leaves only.

Permits can also be obtained for vegetative waste composting facilities that accept
a volume greater than 20,000 cubic yards annually or accept yard trimmings in addition to
leaves ( N.J.A.C. 7:26-2.4).

NJDEP also alfowg for the de ﬁ mapt of leaf composting demonstraﬁogﬁs
for educationat‘purposSes on Angds o Sarated by recognized academic institutions.
Such fadm‘i“e‘smat’aecept up-ta 500 cubicyards ﬁves. only. A

o T }{m : . 3 i M .
The nservatiol z s eridix D) may assist in developing and
submitting the jsite plans for nstruction # oeratigns~&nd maintenance of leaf
v ate

composting facili es’o Cuftussfor horticultural land, or on lands
owned or operated by g)ecognized academic jmstiution, The SCD must then conduct
annual inipgmiehs of these facwiios t i ‘with NJDEP regulations.

G — i
For.further in i n obtaining & permit 9 apd'r al for composting facilities,
pleasg‘,poﬁtaét the.N SHW, Bur Resourge Rdeovery (Appendix D). A pre-
applipétion’m' ing'f§ stro gly recommer}?éd. As rhenl%u%l earlier, composting facilities

P

mustbé inepfporated into the,dist Wwast agément plan. Please contact your

c_@bw”syfd Waste M ement > (?e ix D}:.;t%jrther information on including

Feequire a permit or approval from the NJDEP
raposting of household organic/yard waste, on the

C.  Area Requirement

A minimum of an acre per 3000-3500 cubic yards of leaves collected is required for
the actual composting operation. This assumes the use of the low or intermediate level
technology described later, and is in addition to the requirement for a buffer zone (see
Table 1). Calculation of site capacity is shown in Appendix A.

Use of the intermediate level of technology may require additional space, since
smaller windrows are needed to accommodate specialized turning machines. However, this
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should be determined individually for the type of equipment chosen. Windrows often can
be assumed to have the approximate cross-sectional shape of a semi-circle. Necessary
aisle space depends again on the type of equipment used.

D.  BufferZone

A buffer zone is required between the site activities and
neighboring land use to minimize possible odor, noise, dust and
visual impacts. Other than “the larger the better,” it is difficult to
generalize exact buffer zone requirements for composting. It
would seem prudent to provide at least 50 feet between the
composting operaticn and the property line. At least 150 feet
must be allowed between composting activities and any sensitive neighboring land uses,

such as residential property lines. ¢/ 'onally. at least a 250 foot buffer is needed betwegen
composting acﬁviﬁgs,:a&ga:hpla e ‘of human occupancy (house, school, etc.')a.}g&
clippings-wilbe-brought lo-ie sitg, at. G ¢ foot buffer zones from the staging and
grass cligping fianidiing areds. aferpbably,negessar (see Section VI). Calculations of area
requiremeqts for Hu}egzg.nes‘._are, shown in Appendix A. T

g 4

The bufter zone may in berm (of
barrier, help coritrotvehicular a ; dpholSe
including plantings, is s ngly recommended t ‘enhal

AT i

d afvee
W?.”‘“ — j ,__:-:_4/- \ .

Y ~em

A.;"&:entra'lly“‘[og_at- . acility is prefefable to réQuce gransportation time and costs,
although such sites'are ngt often availablejor Gtherwise xg fical. Access is preferably over

o raby

nqn.-,grogbc{l{edf' non-residéntial-pard surtéice ro

T
o .-.‘-"

> A JI b,

_v__mw_“{wm*a_’sij&gv on resdand is not strictly p‘rgplbited. it will be considered only
as a last resort focde f (onlyrgomposfing appl' ations. Contact the Green Acres Program
Office (see Appendix D) for oreinformation.

77 B
Siting of a leaf composting facility in a flood plain normally is not allowed by state
regulations. During times of high water the windrows might impede water flow, and/or
leaves and leachate might wash into the stream. Flooding of the site could pose serious
operational difficulties, including problems with equipment access and operation. Flooding
of the windrows also may lead to extensive anaerobic conditions and the attendant
problems of odor and lower decomposition rate. Flood plain maps are available through
the Federal Emergency Management Agency or the NJDEP, Land Use Regulation Program
(see Appendix D). Special permits may be required if operations are considered in these
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V. APPROPRIATE LEVEL OF TECHNOLOGY

Four levels (minimal, low, intermediate, and high) of composting technology can be
considered. The particular one that is most appropriate for a given application will depend
mainly on the quantity and types of material accepted and the site selected. Available
equipment and manpower are also factors. Table 1 shows that the lower the level of
technology, the greater the requirements for available space and composting time, but the
lower the cost. 3

The level of technology refers to the extent to which the ideal conditions for
composting are met. Minimal technology meets the conditions poorly, leading to slow
processing and a strong potentiz fe odors. However, if site conditions allow this type of

operation, it can be highly cost effe ? It might be considered for leaves only, or for so
agricultural wastes. \ j
the nme requnreme id odor potential. THS!i &

smaller ope ons handli ves only
comparison for the-other meth

dered acceptable.in’ many cases for
etaitbelow as a point of

Intermediate-level chnology mvests ore okg

process. u.waﬁbropnate for-dar

recelvep‘_at.a.sgg X
\x Y

If alarge ea thatis

- ensitive neighboring land uses is available,
a very low-cost approach to 18z

ng is possible. Leaves brought to the site are
formed into large windrows (fo ple, 12 feet high by 24 feet wide) using a front-end
loader. Once each year the w is turned and reformed. An additional windrow is
constructed with the new leaves each fall. After three to five years the material in a windrow
is usually sufficiently well stabilized to be used as compost.

With this “minimal® technology the necessary conditions for rapid composting are not
achieved. Much of the pile remains anaerobic for a full year at a time between turnings.
The center of the pile will probably also reach excessively high temperatures, especially the
first year. However, the greatly reduced rate of activity is compensated for by providing a
prolonged composting time.




Using this approach, odors can be expected for the first year, and serious odors
likely will be released during the first turning. Usually by the second turning, odors have
diminished. Because of these odors, an extensive buffer zone is required. Up to a quarter
mile distance or more to sensitive neighboring land uses is recommended.

The obvious advantage of this approach is that it is extremely inexpensive. Only a
few days per year of front-end loader operation is required. Even wetting of the incoming
leaves may not be necessary except in very dry years. The large piles will conserve
moisture, and the long time period ensures the cumulative exposure to considerable
precipitation.

A second advantage is that little space is required for the composting itself because
the piles are so large and little ais ‘:5 bace is needed. For example, using 12 feet high by
24 feet wide piles, a single windrogv §hyards long would contain approximately 1500 cupic

: : 5t Stay on site for at least three years, a anﬁre
{&aguate for a yearly collection of 4000 cubic

Ho:v" er; bécaus ] A zone is needed. Thus, a
very large tot%area is rd'é'ﬁir gmall portios6t it is actually used for the

composting. - of sit rengilabié A aswooded area, where only a small
clearing would be requir§d, or at an isolated,ind fsftirsite or public works yard.

inig¥é technology facility is rarely
uisance free composting have
ar job must be done of ensuring

s aesired temperature range would be to build piles
alf not so large as to overheat. On the other
ivd diffusion of air from outside the pile could be

single pile size completely re !

However, the desired conditions can be approached by
starting with moderate size piles (6 feet high by 12-14 feet
wide). Two piles can then be combined after the first burst
of microbial activity (which lasts approximately one month).
During this time a 50% reduction in volume occurs. Hence,
two - one month old piles can be combined into one that is
again no more than six (6) feet in height and fourteen (14) feet in width. Water addition at
the outset is usually necessary to provide adequate moisture.




Using this approach it is possible to produce a thoroughly decomposed (finished)
compost product in 16-18 months. The compost is ready for use in the spring, which is the
time of peak demand for the product. Slight odors may be produced early in the
composting cycle but these usually are not detectable more than a few yards away from the
windrows. After 10-11 months large curing piles are formed around the perimeter of the
site, freeing the original area to receive the new leaf collection. Costs are still quite low, as
only three to four operations with a front-end loader are required after initial windrow
formation (initial combining, one or two turnings, and one curing pile formation). Although
more space is required for the actual composting (roughly 1 acre per 3500 cubic yards of
leaves) compared to the minimal technology, less total area is needed overall because of

the reduced buffer requirement.

Unless otherwise indicated e low-level technology is recommended for small to

medium size sites composting leivesionly. This is the technology that NJDEP/DSH
prescribes in its pqugi;_gxemp on\Yelylgtions (NJ.AC. 7:26-1.11). However,ms
technology gerierallyis net & 2| iy sites, or if grass clippings are ; cepted

. e b A4 A \ i
Table, 2 sufm .‘ , _
requirements’fq[‘a moder ing facility (15,9;66 ic yards of leaves
per year) emplo;gnglhe low level Yheang al st&ps are discussed in more
detail below. A shegt: ,
Appendix B. *
A . g _1\
A<lindicateg, a number of
time estimates, in particular
at a spegific site,-sinc

R
2 e A
st D

.. Before gach col { sita myst be readled to allow all necessary truck
access and froﬂt-end loade one part of the operation that has little
scheduling flexibility is deliv leavas. Once leaves are collected, they
must be promptly processed thgou aging area and formed into windrows (Section
V.B.2-4). Itis critical, therefore, t t operational hangups, such as an area becoming

so muddy that trucks get stuck &g to drop off their loads.

The yearly site preparation should include regrading and road and leachate system
(if any) maintenance. All refuse and debris from the previous year's operation should be
removed and disposed of appropriately. Normally this step will require at most a few days
work. It can be scheduled any time after the active site has been cleared of the leaves from
the previous year (by formation of the curing piles), but before the new collection season
begins. :




This step is fairly labor intensive. Leaf compost can only be processed at half the
rated capacity of some equipment. Typically, a front -end loader is required for filling the
hopper, and at least one person is required to operate the shredder/screener itself.

Shredding and screening will go more rapidly if the compost is not too wet. Overly
moist material to be shredded might be spread out to dry for a day or two beforehand.

The majo? advantage of usiFg—a shredder or screener is that it yields a more uniform -

and debris-free final product. Sometimes it also can be used to mix finished compost with
soil. Disadvantages include the labor and equipment requirements, the need to dispose of
rejects, and the capital cost of the specialized machine. For amending final landfill cover
or sale to topsoil companies (where it will be shredded during blending), shredding or

screening is not needed.
a single shredder/screener unit among:gﬁl
fagreement. Sharing is possible sidce the

 @ritwo per year, and schedufing can be
ofterd ibe the answer tos¥educing yearly
he use of the tornage grant program

One way to redlueg costs is % SKAre
sites or;commitinities tfirautih,an Kte
specialized equi

Wm i$ only-yeeded for &
flexible. [nter-loca gree

municipal costs;” Costs
by the NJDEP/CISHW.
S jate- hn

e

" i .
Mg’fe’:ttequ.gnt Yurning M’ ill skeed theigomposting process through
improved aeration ant-physieaf mixing and gtinding article §ize reduction). Since there

is an ir]c_:;éas'ed rate ogical activity; ing mu§t be gontinued regularly once it is
star;e‘a. Acid- obic gonditions and gdors quickly‘develop if windrow turning is not
regular’ As'gresult, odors wil t the fiext turping. During the first few weeks,
two.turilings per week may,be r i Iate§ “Be ced to one turning per week,
mén.._qg_éggem two ks . The geed foh;gning should be monitored by
measurément of gxygen contdgt and tgfperatuge within the windrows. Turning should be
scheduled to prevent oxygen frpm drgpping w 5% for prolonged periods, and to prevent
temperatures from exceeding . Once the operator becomes familiar with his
system, turning can be based og g sghedule with only periodic monitoring. Following this
approach, finished compost produced in as little as 6 months or even less.

Except for very small sites, such frequent turning by front-end loader is impractical.
The turning takes too much time, equipment and labor costs are too high, the mixing and
grinding is not very thorough, and compaction of the windrow is likely. Also, the soil at
these sites is subject to getting rutted or muddy. For these reasons, specialized turning
machines must be used.

Several commercially available turning machines are currently in use in New Jersey.
Some are mounted on a tractor or front-end loader, and are driven first along one side of
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the windrow and then the other, tuming half at a time. Others straddle the pile, turning the
composting material all at once and displacing it backward. Another approach applied by
some equipment is to lift the material and displace it to the side.

Before investing in expensive equipment, careful thought should be given as to its
advantages and disadvantages. A major advantage may be the shorter composting period.
This shorter time results from faster biological action due to more thorough aeration, mixing
and grinding. However, this is really an advantage only if the site is required for another
use the following summer.

Besides the expense, an important disadvantage to consider is that (perhaps
surprisingly) this approach may require more land than the low level technology process.
This is because often windrow Jraight is limited to only 5 feet or less for the turning
machines. Some larger models gz ommodate a 7 foot high windrow but piles of igis

wgenerationy Peireg indrows cannot be used with windrow t rs
ol plcause of the need to tumn windrows fgom both
:To V- nt turners may requirg:only narrow

3 g the"elfect of reducing average
overall oxygen ithi A\l dyglh, s turning itself does incorporate
additional oxygen, the hi itiGh1Harresults from the concurrent mixing

ad to rapih(a few &tion and anaerobic conditions.

ef graded surface for efficient
operatigs. R e fewer ruts and less muddy
corgaTﬁorgs tha §

loisy. This should be mitigated

tive land uses are located nearby.

eptor's property line as set forth in the New
fhese noise level considerations apply to all

A staging area is not as jnpbrtant for an intermediate level of technology. Turning
can be used to help reduce differences in initial windrow size, compactness, and
composition. Frequent turning also makes initial water addition less critical. |f inadequate
moisture is present, turning during or immediately after it rains (or snows) can be used to
incorporate water. This may make an on-site water source unnecessary (if fire officials
approve).

Grass clippings, other than those incidental to fall leaf collection, should not be

accepted at a site unless frequent turning is available (see Section VI.A). Specialized
turning equipment then is required.
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Finally, the overall economic impact of accelerated composting should be examined.
The increased turning efficiency (time, energy, and labor) of the specialized equipment may
justify the initial expense at larger sites even if the shortened composting period is not a
major factor. For sites of 10,000 cubic yards or less, such equipment may not be
economical unless shared, but at sites of 30,000 cubic yards or more it may be a necessity.

D.  High-Level Technology

To approach a maximum rate of decomposition, near optimal levels of temperature
and oxygenation are required. These factors minimize odors, as the putrescible (odor-
causing) materials are quickly decomposed, and anaerobic conditions are reduced. These
desired conditions can best be achieved by using an approach originally developed for
sewage sludge composting, knowras the Rutgers process control strategy. While this
strategy has been successfully fiel !' ed for leaf composting, exact design and operatig
details for this applicitiqn have nc baertully developed. ﬁg

Briéﬂy,—-me;futge’r‘s c'antr sirategy Qo |,of‘§using forced pressure %g;ﬂﬁon of the
composting.pile wi - Elowe’r. controlled byfa tem érature feedback gystém. When the
temperature 'gt-a speci nitéring locatiog withimia pile exceeds™a preset value, the

y comés o move hegt 2 ater and cool the pile. This

control strategy near ppﬁﬂﬁ?n‘mge sm*the bulk of the material, while
maintaining a well-oxygen3ted-condition. During th&-s

needed) the bigw ) tr
15 minutes) to provide'oxygen. /€
cal
)

oha timer
of composti
be removed, and the'windro periodically. iti

St'a'99¥l§P'W’ of the papers-jisted i ibli .
An_',édv ntage of ﬂ(is is’f i can be formed initially, thus

usihgl“e‘«isﬁsf':ace. yet exte j i o nof develop because of the good
aeration” Therefore, sexidus o sloweddecompegition do not occur. The largest
pile testéd to da 10 fe8% high by?20 fegt yide, which may be close to the maximum

in the season, composting ca
month of ventilation followed b

The addition of nitrogen may be beneficial, since the temperature and oxygen ™
limitations are largely overcome with this control strategy, unlike the case with the minimal,
low, and intermediate levels of technology. This would further speed decomposition without
leading to odor problen:s. As a first approximation, 5 pounds of nitrogen per ton of wet
leaves (about one pourid per cubic yard) could be tried.

A moderate size buffer zone, as with the low-level technology, is still required since

the incoming leaves may, themselves, be odorous. These odors may continue to be
released during initial windrow formation and start up. Also, the need for the blowers,
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timers, and controllers (several hundred dollars per setup) and the additional labor for
installation and security requirements will increase the cost of this approach relative to the
low-level technology. Although the overall cost still is expected to be moderate, in general
this approach does not seem to be warranted for leaves.

On the other hand, a high level of technology may be warranted for grass clippings
and is probably necessary for food wastes. The high level of technology lends itself well
to enclosed systems, and in fact some of the best composting "tunnel* systems developed
in the mushroom industry are now being adapted for solid waste applications. These
systems, besides employing temperature feedback control and being totally enclosed, are

e of recirculating part of the blower air stream. This makes odor control much more
efficient and will minimize any potential problem with vermin.




Vl. MANAGEMENT OF OTHER YARD WASTES

A.  Grass Clippings

Grass clippings represent another significant seasonal solid waste. In some
suburban New Jersey communities they may account for nearly one third of the total
municipal solid waste load during peak grass-growing periods. Although grass clippings
are readily compostable, the odor problems they pose make this treatment option difficult
to implement for most communities. State permitting requirements are more stringent,
particularly with respect to buffer zones, staging, and odor control. Collection costs may

also be substantial.

The best alternative for grass clippings is not to collect them at all (see also Section
|.B.1 and Appendix E3). Residents and lawn care services should be encouraged to leave
grass clippings on the lawn. Turf grass specialists, such as Dr. Henry W. Indyk (Professor
Emeritus) and Dr. James A. Murphy at Cook College, Rutgers University, recommend
mowing frequently enough so that the short clippings filter through the growing grass and
return their nutrients to the soil. This is best for the lawn, as well as for reducing collection
and disposal costs. Clippings also can be incorporated in moderate amounts in backyard
leaf composting piles or used as garden mulch.

If grass clippings are to be composted at a municipal facility, extra care must be
taken to ensure that the windrows do not become anaerobic. Grass clippings are still alive
when first cut, and are relatively high in nitrogen, moisture content, and readily degradable
organics compared to the fallen leaves collected in autumn. For these reasons grass
clippings decompose more rapidly, have a higher oxygen demand, and quickly go
anaerobic. They are often highly odorous by the time they are delivered to a composting
site. Therefore, it is especially important to properly implement and strictly epforce the odor

agsgs of a windrow
aveswithout grass

jrect contact
)nt@ning grass

control measures discussed in Section VII.A. Additional precautions suc - panding the
buffer zone and improved management of leachate also wi;l ?e necessa] 3 F J/"«"'

If the grass clippings can be deliyered to a;g_qmpos}_ﬁwg si s(ﬁg odor
problems, they sh &lld bg incorporated hefore tﬁe"kp{ %t partially
composted leaf wind A ratio of no less thag 3 volumes-atigast osted leaves
to 1 voldﬂ\\e of grass elippin i§ recommendgd, Good 1G-S vBS d can be
achieved 3t{on d loadeny working togeher20-30 Bucker at a time.
A windrow car'hen Besfo qrR the mi Thewi g turned with
a specialized tdrmﬁufﬁl?\ achigey } 3 f mruny of £lippings might

be placed on tap'ef.
turning machine, Jn i
clippings, be left att i\
with the soil have{ajgredidr péteptial fqr
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clippings should not be constructed to a height of greater than 6 feet or width of 12 feet,
however, 5 feet in height by 10 feet in width is preferable.

Since the leaves collected in the fall typically have lost half their original volume by
the grass clipping collection season, the 3 to 1 ratio means that the amount of grass
clippings that can be handled is only one sixth of the collected leaves. Generation ratios
are often closer to 1 to 1. This serves to further emphasize the need to reduce the amount
of grass clippings collected by educating residents about the benefits of recycling (cutting
and leaving them) in their own yards. There may be some potential for reuse of windrows
already containing grass clippings, but this is probably limited to @ minimum overall ratio of

2to 1.

Once the leaves and grass have been mixed in this way, no further odor problem is
expected. The partially composted leaves act as a bulking agent to improve penetration
of oxygen to the grass clippings, and as a sorbent to trap small amounts of odorous
compounds. Because of their high C to N ratio, the leaves also tie up ammonia as it is
released from the decomposition of the clippings, minimizing both ammonia odors and the
release of nitrogen to leachate and groundwater or surface waters. The grass, in turn,
speeds the decomposition of the leaves by providing needed nitrogen. The result is a
higher quality compost product which is ready in a shorter period of time.

However, these benefits must be balanced against the increased potential for odor
problems presented by grass clippings at the site. Only facilities that can provide an
adequate buffer zone and that have the flexibility to turn the windrows on a more regular
basis than is required for leaf composting alone, should attempt to compost grass clippings.
The buffer zone should be 1000 feet or greater from the grass handling areas. A smaller
buffer zone might be considered where demonstrated to be acceptable. Facilities that
compost grass clippings also should monitor nitrogen levels in leachate and groundwater,
including background sampling both upgradient from the site and on-site befare receiving
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in leaf or leaf/grass composting windrows unless there is an end use for a mixed
wood/compost product. (Separation by screening usually is too expensive.) Small amounts
of incidentally included branches and twigs pose little problem.

Tree trunks and large branches often can be given away or even sold as firewood
if cut to reasonable lengths. For smaller diameter woody materials, chipping, alone or
followed by composting (with or without leaves or grass clippings), may produce usable
mulch. Direct incorporation of woodchips or other woody materials into the soil is not
recommended or allowed because of the slow rate of decomposition and the high C to N

ratio.

C.  Qther Organic Materials

Many other organics, such as most agricultural and food wastes, are potentially
compostable. However, these materials may not be suitable for the composting
technologies being used at permitted leaf or yard waste composting facilities. Contact the
NJDEP/DSHW Bureau of Resource Recovery (see Appendix D) for further information on
the permitted composting facilities in the State of New Jersey.
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vil. POTENTIAL PROBLEMS AND THEIR SOLUTIONQ

Table 3 summarizes the more common problems at leaf composting sites, their

auses, and recommendations for their remedy. Most problems can be prevented by

. o r'facility siting, design, operation, and maintenance. Grass clippings present
a;ditional concerns that also are addressed in the discussion below.

A Qdor

The major problem encountered - even at leaf only composing sites - is odor.
persons unfamiliar with handling large masses of-leaves may be surprised at how serious
a problem this can be. Starting wj latively innocuous leaves, it is possible to generate
odors comparable to those of a Harward or worse. Grass clippings greatly intenyth

the odor strength afG.L uple L1

ion V.A), stages 1-3 all occur,
problem. Except where very
odor "control" is not possible.

: pa¥'composting, this means avoiding prolonged
anaerobic conditions. Unddg angerghigf conditions, volatile organic acids (which have
vinegarey, cheesy, goaty, and §opr gélors), alcohols and esters (fruity, floral, alcohol-like),
and amines and sulfur compougfis’{barnyard, fishy, rotten) can be produced. In contrast,
with aerobic conditions only a mild earthy odor is expected. |f excessive ammonia or urea-
based fertilizer, grass clippings, or other high nitrogen materials are added, an ammonia
odor also may be produced even under aerobic conditions. Prevention of anaerobic
conditions is virtually impossible with grass clippings.

The major cause of odor production at leaf composting sites is making the windrow
too large, especially when first assembled. Because of the initial high concentration of
readily degradable material, there is a high demand for oxygen. If the piles are too large,
sufficient oxygen cannot penetrate from the outside, and a large anaerobic core develops.
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Decomposition slows, switching over to the odor-producing acid fermentation described

above.

A second important source of odor production is failure to form windrows quickly
enough once the leaves are collected. Leaves cannot be simply dropped at the site for later
composting, or collected and stored elsewhere. Although the intention might be to store
them, temporary storage of leaves, unless they are very dry, can result in vigorous
decomposition within one or two days. This in turn can lead to anaerobic conditions and
the production of offensive odors. Grass clippings, as discussed earlier (Section VI.A), are
usually odorous when they are delivered to the composting site.

If odors should be produced at a site, or if odorous materials are dropped off at the
site (such as occurs with grass cfip pings or previously stored leaves), the second line of
defense is to prevent their releasg (a 2). This might best be accomplished by leawifg
the odorous mass uffdiaturbed unty oRYey na penetrated sufficiently to destroy the g@ors.
Howevesnthisay tdke severg] mogths orieven years during which low levels of g Hor may
continueo bé-a.problem. Shaving gf thin oairfayers from the edges agfiey become

épaagi‘ttlis process. o

pprdach may*be possible. Since many
idcApdiamn®, raising the pH (neutralizing the
acids) will convert them tp an ionized (negatiye hatged, dissociated) form. In this form
they cann eased to the.ai t iNin the'phe. For example, with the most

commoy ed organic acid, ), the réaction is:
T )
: ) CH,COOH£'GH,CO0 + HP™

..a" T

i AT réga:n of pdiverjzed limestf the best way to raise the pH.
Sponkling' the limestone #fi pogwdered gofy digectly surfaces from which odors are
o f althbugh a liquitkglurry of limestone in water might
finisheddcompost spread over the odorous material
Brvingsaf a “bio-scrubber.”

e'. : in mexpethe Fev e eSyFd

be m%’ effectivie.~A one foek layer

also helps to reduce odor relg¢ase;
The use of limestone maw He jeffective with odors generated from grass clippings

or other high nitrogen wastes. Agasfonia and amines are weak bases rather than acids, and

raising the pH may therefore actually increase odor release: »

NH,* - NH, + H*

If odors are still produced and released despite these precautions, it may still be
possible to minimize their off-site impact (Stage 3). This approach relies on timing odor-
releasing operations to coincide with favorable wind conditions. A wind sock should be
installed at the site to determine wind direction. Odor releasing operations should be
performed only when the site is downwind of residences and other sensitive neighboring
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land uses. Also, higher winds are preferable to calm and light wind conditions because the
higher the wind speed, the greater the dilution of any released odors.

Some commercially available products claim to mask or eliminate composting odors
when sprayed onto windrows. Masking agents try to use another odor (lemon, pine, roses,
etc.) to hide the objectionable odors. To our knowledge, they have not been successful at
composting sites. Odor elimination agents, with the exception of limestone noted above,
are also unsuccessful in our experience.

B.  Leachate

One way in which leachate may pose a problem is by forming small pools or "ponds.*
Ponding is a concern because it: 4 create an odor problem (since anaerobic conditions

are likely to develop both in the J and in the base of any water saturated piles);
G : nd could interfere with operations on thé;;#;%
s the

ot:ponding by properly grading the site

generat'g;}g;s_wfﬂyudd;" Sas
best remq?yf:%ﬂag windrows, shey 3

4 t !
for the water. to ruri-off.rather than accumulate
odors are reT&Qad om

lop rather than across, making it easier
Stween windrows.» If ponding occurs and
ay:5& helpful.

Pollution %f : s Je.of€r major concern with leachate.
While leachate from leaf)tomposting is generallFuatYeoxic, it may deplete the dissolved
oxygen in the.watsf, possibly evepn \s could occur. Because of its
dark colg 1ate might also |
", o
'[g-.%)reVenLtbis 18 pSbe allowed to enter surface
waters without pri st @f simple percolation down into

constructed to intercept any
hate is both physically filtered
the pollutants. Contamination

or thrdugh;the soil, or pas

p ight-congist
R v as barsfler
horizontal flow. In passing#roye SoilQr s;::\hﬂl a
e grpove-a sfibstanti portié?\?

and bictogica

RWE eafhate may contain high levels of nitrogen. This
may pose a problem of nitrogen pphtas ination for both surface and groundwaters,and may
not be adequately treated withkSiniple soil or sand filters. Such contamination must be
prevented either by limiting the nitrogen in the leachate (through control of the carbon to
nitrogen ratio - by minimizing the amount of grass clippings, for example), or by more
sophisticated (and expensive) leachate collection and treatment systems. NJDEP will
consider both depth to groundwater and proposed treatment methods when reviewing
permit applications.

: Treatment of high nitrogen leachate on site is not a simple matter. Initially the
nitrogen may be in a reduced form, either as ammonia or as organic nitrogen, but under
aerobic conditions it will be converted to nitrate. Nitrate is the number one groundwater
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L 2
Level of Capadty!  Buffer Time Relative  Use for Grass
Technology (yd3/acre) (feet)  (months) Cost Clippings*
L
Minimal 4000 very low no 2
low no g«‘-‘g“
low-moderate gehapst
e modengeﬁ* perhaps
®
®
[
[
o
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Table A1 shows the resulting site capacities, in cubic yards, for various
windrow and aisle sizes, considering the area used for windrowing only
(including aisles between windrows, but not buffer zones, staging areas, roads,
etc). For eample, for 6 foot high windrows with average 14 foot wide aisles,
3509 cubic yards per acre can be composted.

Table A2 can be used to determine the acres of site capacity (for
windmwhgcnly)nqdredforagivmlafooﬂecﬁonﬁnmbicwds). Fora
givenwindrawmmdahlewidﬂx,ﬂndthemuededper&wusmdmbic
yards of leaves collected. Then multiply by the thousands of cubic yards
collected. For the kve (6 foot high windrows, 14 foot aisles), 0.285
acyes is required per 1000 »" ds of leaves. For a leaf collection of 18,000
cubic yards, theréfoss 18 x 028 % \cres is needed.

-

y buffer zone of a Spedt 'thonallsidsn. ite.
indrowing are find fie additional acrés needed
0 foot buffer*Zone is needed in

MRS SATITRG

indifowing thiswould
éfequired would then be 5.13
put 15 acres.

sirfgibuffer zone
e, withl a specified buffer
jtotal acreage that is

$5,agfes - enough spa
coptipost orily.atiout 200 »ds of legves. A X buffer would make
62% of the ite available Jor 3.1 gres, giyihg a capacity of over 10,000 cubic
yards. Sites which havelg long rectafigular (rather than square) shape have
less available windrowi 22




Table AL Maximum Initial Site Capacity
(cubic yards per acre of windrowing area)

windrow average aisle width
(feet
10 12 14 16
2253 | 2027 | 1843 | 1689
2701 | 2444 | 2231 | 2053
3168 | 2880 | 2640 | 2437
3650 | 3333 | 3066 | 2839
4147 | 3801 | 3509 | 3258
4655 | 4283 | 3966 | 3692
5174 | 4776 | 4435 | 4139
5702 | 5280 | 4916 w
6238 | 5792 | 5406 |
Site Size -
1000 cubic
e aisle width
) 12 | 14 [ 16 |
0. 0.493 | 0543 | 0592
0.370% 0409 | 0.448 0.487
0253 /] 0284\ 0316 § 0.347 | 0379 | 0410
0248 0300 | 0326 | 0352
0.1 0219 | Q241 | 0.263 | 0285 | 0307
-0 0 18 | 0233 | 0252 | 0271
() 77 *p.0. 0209 | 0225 | 0242
.147 161 %; 0.189 | 0203 | 0217
1136 { 9.148 | 0.160 | 0.173 | 0.185 | 0.197
Table A3. ne Area Requirements
(additional eeded for specified buffer size)
buffer zone Windrowing Area Required
v (acres)

(feet) 1 | 2 | 3 | 5 [ 10 ] 20 [ 30 [ 50
50 12 | 1.6 | 19 | 24 | 33 | 45 [ 55 | 70
100 28 3.6 42 52 70 9.5 114 | 145
150 49 6.1 7.0 85 112 | 149 | 178 | 224
200 75 9.1 103 | 122 | 158 | 208 | 24.7 | 308
250 105 | 125 | 140 | 165 | 209 | 272 | 320 | 396
500 325 | 365 | 396 | 444 | 533 | 658 | 754 | %07
1000 111.0 | 1189 125.0 | 14.7 1524 | 177.5 1968 | 227.3

Assumes site is square; if length = 2 x width, add 5%; if 3 x, add 10%.
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RUTGERS COOPERATIVE EXTENSION

NEW JERSEY AGRICULTURAL EXPERIMENT STATION

Minimizing Waste Disposal:
Grass Clippings

Peter F. Strom James A. Murphy Henry W. Indyk
Associate Professor of Amstalt Extension Specialist in Specialist Emeritus in
Environmenzal Science grass Management Turfgrass Management

atioft v movingeouecuonbags
%, Some machines are not designed to

mouubagoroﬁuramdmemin

becomeama'o cverquckly

m@mmm becomitig anz ipplier.
bic they emit strongly unp rs. There- _ s Al
fore, grassclippings (i are difficultto RDEN MULCH — Grass clippings can
mwnm g garden mulch. To minimize any
,.Fmg?.mr‘ownexpeﬁence ith: ha (\ %y to protect slugs, clippings can be dried in
and disposz! of grass clippi | s fm“gx prior to being used in this way.
with others.sth aslawn ¢ fedsfonals, spread on garden soil to check
suggest eonsxdenngﬁ following 3&4 growth, reduce soil spattering and crusting,
reduce landfilling: oderate soil temperatures, etc. As a precaution,
do not use grass clippings from herbicide-treated .
1. RETURN TOLAWN — Itis} i lawns until after two grass cuttings have been
able to leave grass clippings unco made.
lawn so that they are recycled, contributing to soil
organic matter and supplying part of the fertilizer 3. SOIL INCORPORATION — Clippings
needs of the lawn. Adopt a mowing schedule to can serve as a source of organic matter for soil
keep clippings short enough to filter through improvement when incorporated into the garden.
gmwmggnssandmuemmnasamxmwpof
the lawn. Research and experience indicate that 4. BACKYARD COMPOSTING — Grass
only 173 of the grass length should be removed clippings can be composted, particularly when
during mowing. Never allow the lawn grass 10 umrpomedmabackyudleafmposungpue.
double its height between mowings. This approach However, grass has a high nitrogen content, a
not only eliminates clipping collection and dis- much higher demand for oxygen than leaves, and a
posal problems, but also can contribute to improve- | tendency to mat, thereby greatly reducing the
ment of the lawn. passage of oxygen. Composting piles containing
SR LNVERTTY OF NEW SSNEY
NI ITf‘ | = Qs
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gmscﬁmingsthusnadilybememmbic.

'l‘heseodorsmpanimlarlymﬁceablewhmme

should not be composted alone, but rather mixed
with composting leaves. The partially decayed
mwﬁdlww(wmmmufﬁn)hﬂe
a low demand for oxygen, will serve as a bulking
agenxpermiuingmouoxygenwmmem
Grass, which is high in nitrogen, will provide a
momnpiddewmpodﬁmoflhemmm

asbngasitm:insmdeuaoﬁc.
Grass clippings will also contribute to '1
m(ﬁmlﬁ f.gulal.. v .*
-_'!||'\lll-i e (A"I LD st

nicipal facility. Even grass stored Jgr.c fday OF
less in plastic bags or the back of a I
nance pick-up truck may emit very ulipledsani
odors when being unloaded at the site. For this

agriculure. home economica. and 4-H. john L. Cer
without regard W ses, race. Color

This, in turn, can produce strong, unpleasant odors.

aerobic. Also, to not yate lut udicious and proper use of
given off as ammoaia, do n i erfitifer3fid water can provide an attractive lawn 3
fresh grass cli partially composte i duction in the costs, effort, susceptibility :
leaves ot r d'smount of clippings produced. A
ammdmeﬁgas_amnd: gardensS, flower or
shrullp_edﬁﬁo:gsa' -
.«‘,‘.”';’5"-7 UNICIPAL COMPOSTING — Som
grass clippirigs can be incorpoptiied jffio'a murici-
palJeaf oxaposing operaiod. Holver probien
m‘m‘y (D .u:u -t wim D t.\- 0 gras 3

composting could be greatly magnified af S mu- 2

reacon, grass clippings are banned at many leaf
composting facilities, unless they are very isolated.
Research is continuing in this area, but other
include the high cost of collection and an
imdeqlmempplyofkavesfameammof

Partially composted leaves should be mixed o ol
with the grass in a 3:1 ratio, or more. Because the
leaves have already decomposed by the time the
grass comes to the site, however, this means the
ratio actually collected must be at least 6:1. For
most towns this would be possible only if most of ;
the grass clippings are handled directly by resi- i
dents on their own property. F

amcmumon—kg&
ering above the requirements of the grasses
miay bé fore detrimental than beneficial to the

the lawh in the flll season rather than in the spring.
i Fective not only in reducing the
ippings produced, but also in contrib-

This can

amount

T{‘ ""-" lawn.
’ 'No“ fact sheets: “Backyard Leaf

'(!-‘SllT).mdassimﬁ&prmcomed
above, may be obtained from the Rutgers Coopera-
tive Extension office in your county. The tele-
plmnnnbeuppwsunduCotmyGovcmmmt

RUTGERS COOPERATIVE EXTENSION
N.J. AGRICULTURAL EXPERIMENT STATION
RUTGERS. THE STATE UNIVERSITY OF NEW JERSEY
NEW BRUNSWICK
om:mnu-unonmnamusmmndnﬂnﬂuenmdumdmdmlﬂm Y. l’:.:mmmmn
et <
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State of Xefo Jersey

Christine Todé Whitmar Department of Environmenta. Protection Rober: C. Sminn, It
Governor Commissioner

Division of Solid and Hazardous Waste
CN 414
Trenton, NJ 08625-0414
Tel. # (609) 530-8591
® Fax. # (609) 530-8899

DESIGN CRITERIA AND RECOMMENDATIONS FOR
VEGETATIVE WASTE COMPOST FACILITIES

1 PILE SIZE - Windrows shall be constructed and reconstructed to a height of 6' with a corresponding base of 14". Sucn
() piles may be constructed in pairs with 2' separation on one side and 16' on the other. In general, separation distance
between piles can be reduced with demonstration of equipment maneuverabilty. Pile height can be increasea it
dedicatec wincrow turning equipment is proposed, i.e. not front end loaders or other bucket loaders, or if nearest
sensitive land use is over 1000' from site. Sensitive land use shall include residential, commercial, and recreational and
passive open space used by the public.

@ 2. GRASS - Grass may be accepted at a site only if the following are met.

. A distance of 1000’ from the grass receiving/handling areas to sensitive land use property line.
. Dedicated windrow turning equipment is proposed unless the buffer area from the site to any sensitive land uses
is greater than 2500'.
. Temperature and oxygen rnonitofing equipment on site for daily monitoring of windrows.
@ - Schedule of pile turning based on maintenance of pile temperature below 140°F and oxygen levels above 5%.
- Pile height no greater than 6'.
- Mixing with semi-composted leaves at a ratio of 1 volume of grass to 3 volumes of leaves.
- Grass may be incorporated into existing piles up to two times.

3. BUFFER ZONE REQUIREMENTS

e e —————————————

L LEVEL OF TIME (MONTHS) BUFFE'R W/LEAVES USE FOR GRASS BUFFER WITH
TECHNOLOGY' ONLY (FT) GRASS (FT)
MINIMAL 3660 1000* NO N/A
Low 16-18 50/150/250° NO N/A
Py INTERMEDIATE 4-6 50/150/250 YES 1000*
HIGH 34 s0* YES so*
Notes: Technologies defined in Leat Composting Manual for NJ Municipalities.

1
2. From operations to sensitve land uses.

3. From operations 1o property line/lo sensitive land uses or areas/to place of human use or occupancy (structure).
4 From grass clipping staging and handling areas to sensitive land uses.

§ Building setback for enclosed operations; otherwise, same as INTERMEDIATE.

The above cnteria are based primarily on the Department's concemn with air quality, sound level impact, and compost product quality issues. The
Department reserves the right to adjust butfer requirements and other criteria based on additional factors, including but not limited to the following:
. Sound levels associated with proposed equipment;
«  Use of sound barriers and/or use of odor control devices;
® +  Degree of operational monitoring/controls;
. Size of windrows;
«  Co-composting ratios;
Types of materials proposed for composting; and
Proximity to environmentally sensitive areas, i.e. wetlands, surface waters, endangered planyanimal species, parklands, etc.

.« - -
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State of Xetw Jersey

Asistine Togs Whitmar Cesarimen: of Environmental Proteciior Rogess S Shtii e
Covernor it SUn it Z ! 7 Sommuss:oner
Civisicn c¢f Sclid anc Hazardous Wasze
CN <13

Trenzon, NJ 086235-0414
Tel. # (609 530-8591
Tax. ® (609, S530-8899

®
May 8, 1995
M>. Richazd Bucc:, Executive Directo:r
® Middlesex County Improvement Authority
101 Interchange Plaza
Cranbuary, New Jersey 08512
Re: Middlesex County District Yard Waste Management Plan
Pilot Grass Recycling Program
L

This offiice has reviewed your request to Director Hart of

April 20, 1895 regarding the establishment of grass clipping

transier depots in Middlesex County. While such facilities would

o normally be treated as transfer stations in accordance with

1.J.2.C. 7:26, we are of the position that with the appropriate

safeguards, such transfer points can be considered as convenience

centers. The minimum requirements outlined in your letter fulfill

these appropriate safeguards. As such, your pilot program is
hereby approved.

e Given that this is the first county-wide plan of its kind, we
are limiting approval to September 30, 1996, pending evaluation of
program results. The following conditions shall be adhered to
during the course of the pilot program:

® 1. Sites to be utilized for transfer depots shall be located

at least 1000 feet from any area of human use~or
occupancy. ) e

2, A listing of all sites approved for transfer shall be
submitted to this office upon inclusion in the District
g Plan.

34 All grass delivered to the site(s) shall be placed/loaded
into roll-off containers upon receipt and shall be
removed from the site by the contractor on the same
calendar day as received.

( B New Jersey 1s an Eqi
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4. provisions shall be made for the control of spillage and
odors.
® 8. Security shall be provided (i.e., personnel during hours

of open access, locked gates, etc.) o preclude
contamination of materials.

6. A schedule of hours of operation will be posted and
complied with.

. 7/ Grass shall be delivered loose or in biodegradable paper
bags. No plastic bags will be utilized.

8. Only residents, or municipal vehicles of participating

municipalities will be permitted to bring grass clippings

® to the site(s). No commercial firms or landscapers will

be permitted to utilize the site(s).

S. Operators of existing compost sites shall submit a
request for modification to this office to provide for
grass clippings transfer operations at their sites. No

® grass clippings can be accepted without approval from
this Division.

10. The MCIA or its designated agent(s) shall inspect all
participating sites at least once each week during any
grass collection season. Site operators shall identify

PY any problems being experienced to the inspector.

11. Monthly reports shall be submitted by the 15th of the
following month to this office. Said reports shall
include site inspection reports for all participating
sites and the number and size of containers removed from

P each site. The contractor shall further provide the
final destination of each container.

We 1look forward to working with the MCIA in _.he future
development of the county-wide recycling program. If you should
have any questions or concerns, please do not hesitate to contact

- me.
Sincerely,
Robert C. Ciolek
% Assistant Director
Engineering and Finance
TTB/1lk
(=t D. Samuel, CME AssocC.
° G. Sondermeyer, Planning

J. Feast, Solid Waste Enforcement
C. Majorossy, Middlesex County
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State of Xefo Jersey

L Christine Todd Whitmar Department of Environmenta! Protection Rober: C. Shunn, Jr
Covernor Divis:icon ¢f Sclid and Hazardous Was:e . Commussioner
CN 414
Trenton, NJ 08625-0414
Tel. # (605) 984-6900
Fax. & (609) 984-6874

ICY CONCERNING THE CONSIDERATION OF
G S _MULCHING ONSTRATION REQUESTS

Given that grass clippings are currently considered a solid waste, no individual can
receive grass clippings for use or disposal without approval from the Department of
Environmental Protection. Further, while the Department encourages the beneficial use
of grass clippings through the "Cut It and Leave It" Program and composting, it
continues to consider other management options to provide alternatives to landfilling
and incineration. The option which is the subject of this policy is grass clipping
mulching on farmland. The Department seeks propcsals from individuals to
demonstrate this technology to determine its long term viability and to develop an
appropriate regulatory framework.

A prospective operator requesting permission to conduct demonstrations shall provide
an application to:

Robert Ciolek, Assistant Director
Office of Permitting

Division of Solid and Hazardous Waste
CN 414

Trenton New Jersey 08625-0414

The application must include:

1. Written documentation of support from the host solid waste management
district (county).

A plot plan of the area intended for grass clipping application.

A Nutrient Management Plan on which the application rate of grass
clippings will be based. The plan may be prepared by the farmer, an agent
acting on behalf of the farmer or the local Soil Conservation District (SCD)
office and shall be approved by the SCD for each farm field on which grass
clippings will be muiched. A copy of the approval shall be provided. The
Nutrient Management Plan shall be based on the U.S.D.A. Soil
Conservation Service Technical Guide.

A detailed description of the proposed use of grass clippings, including,
but not limited to, the type of crop(s) to be grown from the grass amended
soil, the timing of grass application relative to crop growth and the
measure which will be used to determine success of the demonstration,

such as reduction in fertilizer use or in water consumption.
New Jersey 1s an Equal Oppor
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5. A description of operations, including but not limited to, the schedule of
grass clipping receipt and application, the types of vehicles transporting
grass clippings, the method of grass clipping application, and activities

[ which follow application.

6. A description of the equipment to be used for the handling and spreading
of grass clippings.
A A description of the proposed methods for controlling odors associated

e with grass clippings.

8. A description of how the farm will comply or not comply with the following
criteria. For any of the criteria which the farm can not comply, the
prospective operator shall explain what mitigating circumstances exist or

P'Y will be provided which would provide equal environmental performance.

a. Only those lands which have been deemed actively devoted to
agricultural or horticultural use, as defined in the Farmiand
Assessment Act of 1964, N.J.S.A. 54:4-23.5, shall be used for grass

& mulching activities.

b. The farm shall possess good access rcads providing a firm surface
: for delivery vehicles and good access controls to prevent
unauthorized persons from entering after operational hours.

PY c. Receiving areas for staging of grass shall be no closer than 1000
feet of any property line of a sensitive receptor (area of human use
or occupancy).

d. Grass shall be delivered to the farm un-bagged and free from debris.

o e. Within twenty-four (24) hours after delivery, the participatiﬁg farm
operator shall make all reasonable effort to spread or land apply the

: clippings at the loading rate specified in the Nutrient Management
Plan.

° f. The location of the grass mulching activity shall not be within a 106
year floodplain zone or within 100 feet of a surface water body
(whichever is more stringent); nor shall the operation of grass
mulching activities conflict with the objectives of any applicable
Federal, State or local land use and environmental requirements.

® g. A farm shall not operate grass muiching activities within 50 feet of
the property line. A buffer of at least 150 feet shall also be provided
to the property line of the nearest sensitive receptor , and 250 feet
from any occupied structure.

° h. The operator shall maintain a written log of the date and time of
delivery, the estimated volume of grass clippings delivered, the
solid waste registration number of the vehicle delivering the grass
clippings (if applicable), the date and time of grass clipping
application, and a sketch of the approximate location where the
spreading occurred.

L 4
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After review of an application, the Division may ask for additional information, deny the
request based on failure of the demonstration to meet any of the criteria in Number 8
above, or issue an approval letter with conditions. The conditions will include, but not

be limited to: <

1. The acceptance of odorous grass at demonstration farmland must be
prevented to the greatest extent possible. If at any time a load of odorous
grass is delivered, the farm operator shall immediately notify the sending
community of the necessity to deliver grass within shorter time frames.

A grass mulching demonstration shall be terminated if one of the following
occurs:

a. The owner or operator fails to obtain any applicable permits or
approvals required by Federal, State, County and local statute, rule
and ordinance;

The owner or operator fails to comply with the requirements and
restrictions of the demonstration approval for grass mulching; or

The Department determines that the facility poses a threat to the
public health, safety or the environment.

The Department may enter and inspect the facility, at any time, in order to
ascertain compliance or non-compliance with such Federal, State or local
land use and environmental requirements. No person shall refuse, prohibit
or otherwise inhibit the Department from lawfully entering and inspecting
the facility, atany time. This right to inspect includes, but is not limited to:

a. Sampling any materials on site;
b. Photographing any portion or portions of the facility;

Investigating an actual or suspected source of pollution of- the
environment; i

Reviewing and copying all applicable records, which shall be
furnished upon request and made available at all reasonable times
for inspection.

A final report of findings shall be prepared and submitted at the completion
of the demonstration which includes:

a. A discussion of the initial objective of the profect;

b. A copy of the daily logs maintained during the demonstration;
A discussion of any unexpécted problems which arose; and,

A discussion of the final resulits.
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State of Xefo Jersey

Christine Todd Whitman Department of Environmental Protection Rober: o Shinn Is
AL R RO 9 - R4S 3 . g
® Governor Commussioner

Division of Solid and Hazardous Waste
P.0.Box 414
Trenton, NJ 08625-0414
Tel. # (609) 984-6880
[ : Fax. # (609) 777-0769

Mr. Bernard Paterson L s G BCR
Recycling Coordinator
Township of Woodbridge
225 Smith Street
® Keasbey, New Jersey 08816
é

RE: Township of Woodbridge, Middlesex County

Grass Clipping Transfer General Approval Application

Facility ID# 1225001419

Dear Mr. Paterson:

Your application has been reviewed for ADMINISTRATIVE COMPLETENESS and
found to be COMPLETE. Accordingly, your application has been assigned for technical review.
Please note that during the technical review, further information may be requested by your
reviewer. However, at this time your attention is drawn to the following issues. These issues need
to be resolved before the technical review continues.

1. Please be advised that the inclusion of the township’s operation in the district solid waste
management plan was contingent on compliance with mandated conditions as set forth in the
Department'’s letter dated May 8, 1995 (copy enclosed). Condition 1 of that letter states that the
sites to be utilized for transfer depots shall be located at least 1000 feet from any area of human
use or occupancy. The site plan dated October 1997 submitted with your March 16, 1998 letter
shows a distance of 425 feet from the proposed tipping area to the residential area. Please
explain this discrepancy. Further, you have stated in your letter that you have been operating
this facility in this fashion since 1995 under the pilot program with the Middlesex County
Improvement Authority. If this is the case, the operation has not been in compliance with the
approved pilot program.

e

o

The site is located adjacent to a tidal waterway. A Waterfront Development Permit is required
[ ] for any construction or activity on all lands lying within 500 feet of the mean high water line of
the tidal waterway. If a Waterfront Development Permit has already been procured for the site

) New Jersey is an Equal Opporturut
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from the Department piease provide a copy of the permit™ If not, please contact Rober: Piel o

Bureau of Inland Regulation at (609) 633-6363 for further assistance.

The additional information shall be submitted to my anention within 30 days of recsiving
this lerter as an addendum to the application for a Recycling Center General Approval. Failure to
submit the requested additional information as required shall constitute cause for denial of the

application.

- Should you have any questions with any aspect of the issues discussed above, please do not
hesitate contact Krish Kasturi of my staff at (609) 984-6664 for assistance.

Enclosure

KK

C: Richard Pucci, Executive Director, MCIA
Edward Windas, Recycling Manager, MCIA
Brian Petitt, Compliance and Enforcement




State of Xefw Jersey
james £ MaGrasvar Deparmnent of Environmenta! Protecuon Bradiey M. Campoel!
@ Coemor Division of Solic and Hazardous Waste Commussione:

ursau of Resource Recovery and Technical Programs
P.O.Box 414 40! East Stats Stree:
Trenton, New Jersey 08623-041+
Telephone: (609) 984-6985  Telecopier: (609) 633-9839
hrep:/ www.state.nj.us dep/dshwrrtp/rrtp.hom

APPLICATION GUIDELINES FOR A CERTIFICATE OF AUTHORITY TO OPERATE FOR
A RESEARCH. DEVELOPMENT AND DEMONSTRATION PROJECT FOR
LAND APPLICATION OF GRASS CLIPPINGS AS A SOIL AMENDMENT

The receipt, storage and processing of grass clippings for use or disposal requires approval from the
Department of Environmental Protection. While the Department encourages the beneficial use of grass
clippings through the "Cut It and Leave It" Program and composting, it continues to consider other
management options to provide alternatives to landfilling and incineration. The option which is the
subject of these guidelines is land application of grass clippings as a soil amendment. The Department

@ seeks Research, Development and Demonstration (RD&D) proposals to demonstrate this technology to
determine its long-term viability and to develop an appropriate regulatory framework.

A prospective operator requesting permission to conduct an RD&D project shall provide an application
to:

PY Assistant Director
Office of Permitting and Technical Programs
Division of Solid and Hazardous Waste
P.O. Box 414
Trenton New Jersey 08625-0414

@ The application must include:

1. The location of the RD&D project, including a site plan map and a plot plan of the area(s) intended
for grass clipping application.

2.  Adescription of the proposed project including:
a. ldentification of the proposed source(s) of grass clippings.

b. A detailed description of the use of grass clippings, including, but not limited to, the grass
clipping application rate, type of crop(s) to be grown from the grass amended soil, and the

, timing of grass application relative to crop growth. The application rate of grass clippings
specific to each crop shall be based on a Nutrient Management Plan. The plan may be prepared

by the operator, an agent acting on behalf oi the operator or the local Soil Conservation District

(SCD) office and shall be approved by the SCD for each field on which grass clippings will be

muiched. A copy of the approval shall be provided. The Nutrient Management Plan shall be
based on the U.S.D.A. Soil Conservation Service Technical Guide.

o
c. A description of operations, including but not limited to, the schedule of grass clipping receipt
and application, the types of vehicles transporting grass clippings, the method of grass clipping
application, and activities which follow application.
New Jersey is an Equal Oppe—~ A
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d. A description of the equipment to be used for the handling, and land application process of
spreading and soil incorporation.

3. The propos~d duration of the project, including a start and end date.

e
4.  An outline of the need for the project and the measure which will be used to determine success of
the demonstration, such as reduction in fertilizer use or in water consumption.
5. A description of the information or improved operation that this project will provide and/or a
® description of the data gaps this project will fill.
6. A description of the improved environmental effectiveness and/or efficiency of operations that will
be demonstrated.
° 7. The operational procedures to minimize, control and mitigate impacts such as noise, air quality,

traffic, and stormwater runoff including but not limited to a description of the proposed methods
for controlling odors associated with grass clippings.

8. A description of the sampling and analytical plan of the material and process being demonstrated

and the potential air, water or soil emissions or discharges. As a minimum, incoming grass

® clippings and soils receiving grass clippings shall be sampled and analyzed for moistur<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>