USE AGREEMENT FOR AMEND PARK

THIS USE AGREEMENT, made and entered this day of ,2017 by and
between the following:

THE CITY OF BILLINGS, a Montana Municipal Corporation, Billings, Montana,
hereinafter designated as the City,

and

AMEND PARK DEVELOPMENT COUNCIL, a nonprofit corporation, hereinafter
designated as the APDC;

WITNESSETH;

WHEREAS, the City owns the premises known as Amend Park (50+ acres) that has
been developed as a multi-use sports and special events complex; and

WHEREAS, the APDC was established in approximately 1992 with its mission to
promote and maintain Amend Park, to raise funds to develop Amend Park to
complement the neighborhood, and fill a community need for a multi-use sports and
special events complex through the open space concept of park development with a
focus on soccer;

WHEREAS, the City has spent over $1,560,000 on mowing, irrigation and trash removal
at Amend Park since 1992;

WHEREAS, in 2016, the City spent $30,000 on replacing three roofs and the remediation
of black mold in a park restroom at Amend Park;

WHEREAS, the conception, construction, and maintenance of Amend Park has been
funded by public funds provided by the City of Billings, user fees, and private donations,
majority -of which have come from the soccer community of players, parents, and
supporters;

WHEREAS, the APDC cooperates with and is supported by the Billings Parks and
Recreation Department of the City of Billings, the School District 2, the Yellowstone
Soccer Association, the Magic City Soccer Association, and Edge Soccer Academy,
which collectively sponsor youth and adult recreational and competitive soccer programs,
for more than 5,000 players annually;

WHEREAS, Amend Park is a “multi-use” park that serves as the “home" for Youth,
High School, Adult Soccer and Youth and High School Lacrosse.
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NOW THEREFORE, the Parties agree as follows:

SCOPE: This Agreement shall relate to the scheduling, maintenance, and development of
Amend Park. Amend Park shall, at all times remain a public park available for public use
consistent with this agreement and the City policies and regulations. All development and
operation of Amend Park will comply with all applicable provisions of the Land and Water
Conservation Funds, as set forth in Exhibit "A", attached hereto and incorporated by this
reference and the City regulations, including any future amendments thereto.

. AGREEMENT MONITORING AND BUDGET FOR AMEND PARK

OPERATIONS: The management and operation of Amend Park will be subject to an
annual review by the City Staff. Such review will include financial statements, event and
user fees and charges, maintenance performance, park usage and activities, capital
improvements, facilities maintenance, and future programs. Such review will be
completed by the first monthly meeting of the Billings Parks, Recreation and Cemetery
Board’s January meeting.

. APDC shall submit an annual budget to the City Council for approval, setting forth the
anticipated expenditures, event and user fees and charges for the operation of Amend Park.
The City Council shall review and consider approving the proposed budget on or before the
last regularly scheduled meeting in January of each year.

. TERM: The term of this Agreement shall be for one calendar year commencing upon

the date of its execution (Anniversary Date) by the parties. This Agreement shall renew
automatically for a like term, for each year up to five years, upon the Anniversary Date
unless terminated by one of the parties as specified herein.

PREMISES: Amend Park covered by this Agreement shall include the Amend Park
Soccer Complex, as shown in Exhibit ""B"", attached hereto and incorporated herein by
this reference. Amend Park is located north of King Avenue East between South Billings
Boulevard and the Streeter Brothers Subdivision, approximately, in Billings, Montana.

. TERMINATION: Either party may terminate this agreement by providing the other

notice of their intent to terminate at least ninety (90) days in advance of the Anniversary
Date. Said notice shall be in writing and delivered to the other party in accordance with
the notice provision hereof. Upon termination, APDC shall have a duty to leave the
Premises in a condition similar to that of the Premises upon the execution of this
agreement.

. APDC'S RIGHTS & DUTIES: In addition to the other provisions of this

agreement, the APDC shall have the following rights and duties:
7.1. Schedule: During the term of this agreement, the APDC shall have the exclusive
right to schedule the fields and pavilion located on Amend Park utilizing the use

process described herein. (See Appendix ‘C’)
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7.2. Maintenance Responsibilities: APDC will, at minimum, ensure the following:

7.2.1. Maintain Amend Park restrooms, pavilion building, parking lots, Amend
Park signage; provide playing field layout and marking:

7.2.2. Provide for the playing field turf maintenance and horticultural practices
including fertilization and aerification of the playing fields on the Amend Park
Premises, and the application of turf grass weed control and turf maintenance
treatments thereon as necessary to maintain healthy turf; and make repairs
incidental to wear and tear on the playing fields. The Sports Turf Managers
Guide to International Soccer Pitch Maintenance (See Attachment C) shall be
used as a guide in determining proper field turf maintenance and horticultural
practices;

7.2.3. Provide for the mowing of the soccer playing fields, not otherwise provided
herein, as needed to maintain an acceptable playing height during scheduled
soccer use. The Sports Turf Managers Guide to International Soccer Pitch
Maintenance shall be used as a guide in determining proper mowing height. (See
Attachment C);

7.2.4. Provide regular cleanup of the premises following scheduled uses, to include
picking up litter on playing fields and surrounding areas contiguous to the
playing fields, and depositing all litter into appropriate garbage receptacles
provided by the City. If litter is not picked up prior to the weekly mowing, or in a
timely manner after scheduled activities, the City has the authority to pick up the
litter and charge APDC;

7.2.5. APDC may contract with the City to perform any of its non-turf
maintenance responsibilities described above and any additional non-turf
maintenance that it should elect to undertake.

7.2.6. APDC shall contract with the City to perform all turf related responsibilities
described above.

7.2.6.1.  The City and Amend Park will create a Spring/Summer and Fall/Winter
turf maintenance memorandum of understanding detailing mowing,
fertilization, irrigation, aeration, seeding, sprigging, and sodding, pest
management, plant growth regulators and goal mouth repairs and renovation
detailed in STMA’s Guide to International Soccer Pitch Maintenance (See
Exhibit “C”) and associated costs.

7.2.7. APDC may employ a facilities manager/director/or administrator whose
responsibility, among others, will be to facilitate and coordinate APDC’s duties
under this agreement.

7.2.8. Utilities: APDC shall be responsible for all utility costs associated with the
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Amend Park Premises with the exception of water and electrical service related
to the irrigation of Amend Park.

7.2.9. Restroom Facilities: When permanent restroom facilities are unavailable
APDC shall provide for placement of adequate portable toilet units in Amend
Park, except when no organized activities or events are scheduled. APDC shall
clean the pavilion restrooms as often as needed to provide clean-and sanitary
restrooms for public use during usual Amend Park operation hour. If the
restrooms are not kept clean and sanitary, the City has the authority to clean the
restrooms and charge APDC;

7.2.10. Fees and Charges: APDC may establish and charge fees and expenses,
including but not limited to:

7.2.10.1. An event fee for all approved and scheduled uses, including sport
camps and schools, and other sporting, cultural, recreational events, and
special events;

7.2.10.2. A fee for each individual, and/or organization, for each approved Use
Permit applied for based on the current schedule of uses approved by
APDC. Any such fee shall be equitably applied, charged and collected
from all users, groups, organizations, or entities, public or private;

7.2.10.3. As provided in section 6.1, events scheduled by the City shall not be
subject to any fee established by APDC, except for the costs directly
attributable to that event, including the costs of stocking restrooms and
providing portable toilets, field layout, paint, striping and damage
associated with any event.

7.2.10.4. Improvements: APDC shall have the right to improve the Amend
Park Premises in accordance with the Amend Park Master Plan, as
currently adopted, or amended.

7.2.10.5. Improvements not contained in the Amend Park Master Plan must
either be added to the Amend Park Master Plan through the Parks and
Recreation Department’s Park Master Plan policy;

7.2.10.6. In all cases, APDC and the City mutually agree to notify each other of
any proposed new development sufficiently in advance to allow a reasonable
time for each to review and approve preliminary plans or proposals;

7.2.10.7. Any project greater than $25,000 will be awarded and managed by the
City. For all other projects APDC must secure all applicable permits and
authorizations under municipal, state, and federal law for any
improvement under its control;



7.2.10.8. All improvements made to the Amend Park Premises in accordance
herewith will become property of the City upon completion.

7.2.10.9. Concessions: APDC shall have the right and responsibility for
operation of any, and all, concessions associated with the Amend Park
Premises during APDC scheduled uses and events. The City will receive
all revenue from the City sponsored events for which they provide their
own concessions. Concessions shall include all food and beverage items,
as well as any other products or goods to be sold or served on the Amend
Park Premises. APDC shall have the right to;

7.2.10.9.1. Assign its right to operate any and all concessions to other groups,
organizations, or entities;

7.2.10.9.2. Contract in whole or in part any concession services associated
with the Amend Park Premises or to operate through its own
employees or members or users;

Provided, however, that:

7.2.10.9.3. All concessions shall meet all applicable City Health, Fire, and
Building Codes, including signage; shall comply with all
existing, and/or future, policies adopted by the City relating to
the operations of concessions, and placement of vendors, be off
irrigated fields.

7.2.11. Naming: During the term of agreement APDC shall submit naming and
memorial contribution opportunity requests, and recommendations, to the City
to name and designate field spaces, buildings, other structures, and amenities on
the Amend Park Premises for review under the PRPL park naming policy.

7.2.11.1. Advertising Sales: Amend Park has the exclusive right to sell
advertising rights, space and opportunities, within the facility and retain
all revenue from such sales, including, but not limited to, signage,
banners, scoreboard advertising, displays, announcements, program
advertisements and product placements. Amend Park will coordinate with
the City of Billings Parks, Recreation & Public Lands for placement of
advertising on irrigated fields.

. CITY'S RIGHTS & DUTIES: In addition to the other provisions of this Agreement and
those provided by law, the City shall have the following rights and duties:

8.1. Maintenance Responsibilities: The City will:

8.1.1. Provide for the timely and regular irrigation of the Amend Park and its
playing fields, including trees, shrubs, and other plantings;
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8.1.2. Mow all grass and weed areas in Amend Park during the growing season,
including all playing surfaces that is consistent with standard park practices.

8.1.3. Control weed growth on fences, along curb lines, and walkways;

8.1.4. Maintain all the City sewer lines, water lines, and underground or overhead
electrical lines, electrical services, curbs, gutters, and walkways;

8.1.5. Empty all dumpsters serving the Amend Park complex as needed;

8.1.6. Turn on all water lines and plumbing at the earliest appropriate time, in the
spring, drain and disconnect the same in the fall.

8.1.7. Utilities: The City shall be responsible for water service and electrical service
related to irrigation of Amend Park.

8.1.8. Restroom Facilities: The City shall be responsible for restoring operation of
permanent restroom facilities in the spring and winterizing them in the fall. The
City Park shall be responsible for daily opening and closing of permanent
restrooms seasonally with other City Park Operations.

8.1.9. Cost Reimbursement: Any expenses incurred by APDC attributable to an
event scheduled by the City shall be reimbursed to APDC.

Right of Entry and Inspection: Nothing herein shall interfere with the City’s right to
enter and inspect the premises for any purpose consistent with this agreement or with the
City’s operation and maintenance of public park facilities. The City Department of Parks
Recreation and Public Lands and APDC will jointly conduct a semi-annual (Spring and
Fall) inspection of Amend Park.

USE REQUESTS: All requests for use by the City and any person or organization shall
be submitted to APDC in writing for approval at least fourteen (14) days prior to the
proposed event unless a shorter period is approved by APDC. Approval or disapproval of
all proposed uses shall be the responsibility of APDC and communicated to the event
requestor, within seven (7) days of receiving the event request, unless a shorter period is
approved by the requestor and APDC. Amend Park will post all approved events to its
website within 24 hours of approval and will also notify the City Department of Parks,
Recreation and Public Lands via a method agreed to by both parties. (See Exhibit “D”)

PROCEEDS: The parties agree that the proceeds (defined as gross proceeds from all user
fees, concession revenue, and any other payments, donations, grants, or contributions
related to Amend Park or activities conducted at Amend Park) from the operation of
Amend Park, shall be applied according to the following priorities:



17.

11.1. To APDC’s administrative costs and expenses;
11.2. To fulfill APDC’s maintenance responsibilities, under 7.2;
11.3. To the City’s costs to fulfill its maintenance responsibilities under 8.1;

11.4. Finally, any remainder shall be provided to the City for future operation and
maintenance costs of Amend Park. Funds provided to the City under this paragraph,
will be separately accounted for, and tracked, to ensure that they are expended in
accordance herewith.

12. NOTICE: The APDC shall at all times maintain a mailing address, phone number,
and designated agent accessible to the public and the City for resolution of issues relating
to this agreement and to receive notices associated therewith. The APDC shall notice the
City with any changes in contact information prior to the effective date of that change.

13. ASSIGNMENT: This Agreement is not assignable by the APDC in whole or in part
without the prior written approval of the City Council.

14. NON-DISCRIMINATION: The undersigned, either as an individual or on behalf
of a group or organization, hereby agrees that this facility shall not be used in any manner
that would discriminate against any person or persons on the basis of sex, marital status, age,
physical or mental handicap, race, creed, religion, color, or national origin.

15. BREACH: Should this Agreement be violated, a notice thereof in writing shall be
issued; and if said breach is not corrected within thirty (30) days of said notice, or such
other reasonable period of time as the parties may agree; then this Agreement may be
terminated at the option of the party wronged through a written notice of such provided at
the end of the cure period. In the event of a dispute regarding any asserted breach, the
parties agree to meet in a timely fashion to attempt resolution of the asserted breach. If the
parties are not able to resolve said breach, or reach agreement, regarding such, the parties
agree to mediate the dispute prior to initiating any proceeding to terminate this Agreement
based upon the alleged breach. Each party will be responsible for the payment of one-half
of the mediator's costs. If mediation fails to resolve the dispute. then either party may
pursue termination and all other available remedies including but not limited to litigation.in
court.

16. ATTORNEYS FEES AND COSTS: In the event, it becomes necessary for either
party to this Agreement to retain an attorney to enforce any of the terms on conditions of
the Agreement, then the prevailing party shall be entitled to a reasonable attorney’s fee
and costs, including in-house counsel.

INDEMNIFICATION/INSURANCE:

17.1. The APDC shall require that all organizations, or vendors, providing concessions
to Amend Park Premises shall indemnify, defend and hold the APDC and the City
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harmless from, and against all claims, liabilities, damages; losses and expenses arising
out of or resulting from such organization’s or vendors providing concession
negligent acts, er omissions or those of any sub-contractor, agent, or anyone directly
or indirectly volunteering for or employed by them.

17.2.  The APDC shall provide proof of liability insurance for all of its own programs
and events in the minimum amount of $1,500,000 each occurrence naming the City as
an additional, non-contributory insured. The APDC shall also require that each
additional organization or vendor providing concessions using the Amend Park
Premises carry minimum liability insurance in the amount of one million five hundred
thousand and no/100 Dollars ($ 1,500,000) each occurrence (MCA Section 2-9-108(1)
Each organization shall provide APDC a Certificate of Insurance naming APDC and the City
of Billings as additional insured parties. APDC shall routinely provide a copy of said
certificates to the City for each_event.

18. AMENDMENTS AND MODIFICATION: The parties shall also have the right to
mutually renegotiate the terms and conditions herein on an annual basis upon either
party's request. The parties hereby agree that any amendments, or modifications, to this
Agreement, or any provisions herein shall be made in writing and executed in the same
manner as the original document and shall, after execution, become a part of this
Agreement.

IN WITNESS, WHEREOF, the Parties hereto have executed this Agreement this _
day of ,2017.

CITY: CITY OF BILLINGS, a Montana Municipal Corporation

By:  Thomas W. Hanel, Mayor

ATTEST:
By:
City Clerk
APDC: THE BILLINGS AMEND PARK DEVELOPMENT COUNCIL, A Montana
Corporation
By: Michael Mayott

President, Amend Park Development Council



Land & Water Conservation Fund (LWCF) Local EXHIBIT “A”
Community Grants

Please review these requirements before proceeding with your application.

When local sponsors sign an agreement accepting LWCF program funds, they assume the
responsibility of complying with a number of program requirements. These requirements are found
in several areas. The first is the grant agreement itself. The agreement is in fact a contract, and
program requirements are legally identified in the general provisions included in the body of the
agreement.

Program requirements may also be contained in the existing state and federal laws that authorize the
program. The following is a brief discussion of the program requirements, which originate in these
state and federal laws, with which the local sponsor must comply. Please also consult the Fact Sheet
available online at Recreation Grants, Land & Water Conservation Fund.

1. Contracts and Bidding-Local sponsors receiving grants through the federal LWCF program must
comply with applicable state and federal requirements regarding contracts and bidding.

2. Maintenance-All areas acquired or developed with LWCF must receive adequate maintenance to
ensure continuing public use in a safe and sanitary manner.

3. Operation and Use-All areas acquired or developed with LWCF funds must be open to all people
during reasonable hours of operation. Hours of operation should be determined according to the
type of area or facility being operated and in relation to the seasons of the year.

4. Fees-Reasonable user fees may be charged by the sponsor to offset operation and maintenance
costs. Sponsors may charge a higher fee to non-residents as long as the higher fee is realistic, and
does not preclude use by non-residents.

5. Conversion of Property-Lands acquired or developed with LWCF funds must be kept open to the
public for outdoor recreation and maintained in perpetuity. In rare instances, a portion of an LWCF
site may be converted to another use with permission of Montana Fish Wildlife & Parks and the
National Park Service. However, such a conversion triggers Section 6(f) of the federal Land and
Water Conservation Act of 1965. There are many rules and regulations guiding such conversions. In
all cases, the sponsor will be required to purchase mitigation property of equal fair market value and
recreational usefulness as a replacement.

6. Overhead Powerlines-All electrical or communication lines must be installed underground.
Existing lines must be buried, removed or relocated as necessary. Future lines must be underground.
The sponsor may be required to provide cost data to evaluate disposition of proposed or existing
electrical or communication lines.



7. Retention of Records-All documents related to the LWCF project, including those used to
substantiate your financial claims, should be retained in perpetuity. These papers may include
invoices, cancelled checks, contracts and bid specifications, project agreements, correspondence,
grant application materials, and maps.

8. Accessibility-Compliance with the Americans With Disabilities Act (ADA)-It is necessary for all
projects to comply with ADA as well as other civil rights regulations. This act requires that all
aspects of each project be accessible to (and usable by) disabled citizens. The intent is to enable
disabled citizens to participate in outdoor recreation activities in a way that parallels as closely as
possible participation of non-disabled citizens.

9. Financial Reimbursement-All payments and contracts must be processed through the local (unit
of government) financial system.

10. Natural and Cultural Resources-All projects must satisfy the National Environmental Policy Act
(NEPA) and the Montana Environmental Policy Act (MEPA). Sponsors must complete an
Environmental Analysis (EA). All projects carry potential impacts to the environment (stream
sedimentation, noxious weeds, wildlife displacement, etc.). Pay special attention to the public
scoping requirements at the end of the EA. Projects are also obliged to comply with historic
preservation requirements--the State Historic Preservation Officer must review all LWCF projects.

I 1. Project Start-Up-No project construction may begin or any land acquired until an agreement has
been executed between FWP and the local sponsor.

12. Inspections-The purpose of inspections is to monitor the compliance with the requirements,
which rests with the sponsor. Some inspections will be performed by the State. In other cases, the
sponsor, completing a questionnaire form, will be asked to perform inspections. FWP and NPS
reserve the right to conduct inspections at any time. You will be contacted in person or by letter if a
problem is noted.

Please feel free to call the Helena Headquarters of Montana State Parks with any
questions or concerns at (406) 444-3753.
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STMA's Guide to International Soccer Pitch Maintenance

Developed November 2012 by the STMA International Committee

Sports Turf Managers Association (STMA) is the not-for-profit, professional association for the
men and women who manage sports fields worldwide. Since 1981, the association and its local
chapters have been providing education, information, and sharing practical knowledge in the art
and science of sports field management. Its more than 2,600 members oversee sports fields and
facilities at schools, colleges and universities, parks and recreational facilities, and professional
sports stadiums. The mission of STMA is to be the recognized leader in strengthening the sports
turf industry and enhancing members’ competence and acknowledgement of their professional-
ism. For more information, log on to www.STMA.org.

STMA has created this manual to provide guidance for achieving a healthy and safe soccer pitch
through use of key cultural practices. Whether you are just starting out as a sports turf manager
or have been managing soccer pitches for years, the following information can assist in improving
your soccer pitch to reach the standards required to satisfy user needs.

Turfgrass growth and health is influenced by the atmosphere above and immediately surrounding the turfgrass aerial
shoots, the soil environment, cultural practices, pest organisms, and humans. The atmospheric conditions affecting
turfgrass plants result from seasonal and daily fluctuations in the weather, which includes temperature, moisture,
light, and wind. The amount of light received by turfgrasses is influenced by many factors in the environment such
as clouds, buildings, and trees. Low light intensities can cause thinner, longer leaves, reduced density and tillering,
shallow rooting, and lower food reserves within the plants. Shaded turf exhibits poor germination and growth,
poor recuperative potential, and is less tolerant of wear, disease, and environmental stress. Maximize the amount
of light turfgrasses on the pitch receive by pruning trees, installing artificial lighting, or changing pitch orientation.
Turfgrass species have adapted to various atmospheric environments based on climate and weather conditions.
Each pitch is unique and the atmospheric environment should be considered when selecting a turfgrass species and
to optimize maintenance practices.

The soil environment also influences turfgrass growth and health. Soil texture, structure, moisture, aeration,
temperature, and chemistry are some of the elements to be considered when managing a soccer pitch. While the
soil environment is not discussed at length in this bulletin, consult the STMA website (www.stma.org) for more
information regarding turfgrass rootzones.

Cultural practices, pest organisms, and humans make up the biotic environment that influences turfgrass growth
and health. The biotic environment consists of the use and culture of turf by humans. This bulletin is directed at

Your Resource for Safer Fields - Brought to you by the Sports Turf Managers Association
and its charitable Foundation, The SAFE Foundation * ph. 1-800-323-3875 * www.stma.org



STMA's Guide to International Soccer Pitch Maintenance

mitigating the effects of pest organisms and human impacts through the use of cultural practices. The cultural
practices discussed include mowing, fertilization, irrigation, aeration, overseeding, pest management, and use of
plant growth regulators. In addition, recommendations for goal mouth renovation are provided to help successfully
manage these high wear areas.

Mowing

Mowing is important in turfgrass management because it maintains uniform top growth within specified limits,
helps control undesirable vegetation that is intolerant to mowing, encourages dense turfgrass growth, and provides
a high presentational value.

In order to maintain healthy turf, it is important to mow at the correct height and frequency with the correct type of
mowing equipment. Each turfgrass species has a mowing tolerance range, which indicates the lowest and highest
heights tolerated by a species. Mowing outside of the tolerance range can put stress on the plant and lead to weak
turf that does not reach the required or desired standard to form a satisfactory playing surface. Mowing a turfgrass
species below the tolerated mowing height can result in thinning, invasion of weeds and undesirable grass species,
and scalping. Scalping is the excessive removal of green shoot tissue resulting in the exposure of unsightly shoot
stubble or bare earth. Mowing a turfgrass species above the tolerated mowing height can result in puffy, limp, or
decumbent turf.

Recommended Mowing Heights
(taken from Sports Fields: A Manual for Design, Construction, and Maintenance, by Jim Puhalla, Jeff Krans, and
Mike Goatley)

Cool Season Turfgrasses

Type of Grass Lowest to Highest Heights Tolerated
Kentucky bluegrass (Poa pratensis) 38 mm — 76 mm
15in=3in
Perennial ryegrass (Lolium perenne) 13 mm - 38 mm
0.5in-15in
Tall fescue (Festuca arundinacea) 38 mm —76 mm
15in=3in
Creeping bentgrass (Agrostis palustris, A. stolonifera) 3mm -6 mm
01in-025in

Warm Season Turfgrasses

Type of Grass Lowest to Highest Heights Tolerated
Bermudagrass (Cynodon dactylon) 13mm — 51 mm

0.5in—-2in
Zoysiagrass (Zoysia japonica) 13 mm - 38 mm

0.5in—-15in

Note: The mowing heights provided are recommendations within turfgrass tolerance ranges. On highly maintained
soccer pitches, the ball is expected to roll fast over the turfgrass surface. Higher mowing heights impede ball roll
and slow ball speed. Therefore, turfgrass managers will maintain the pitch at a lower mowing height (23-28 mm
or 1 in) to achieve a fast ball roll. Ball speed may not be an issue on lower maintenance soccer pitches. Be sure to
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STMA's Guide to International Soccer Pitch Maintenance

determine user needs when selecting turfgrass species for soccer
pitches. Match the most appropriate turfgrass to your climate, as
well as user and maintenance needs.

Mowing frequency is the number of mowings per unit of time.
Mowing frequency depends on turfgrass growth and type, level
of maintenance, climatic conditions, and the standard required.
Turfgrass growth influences mowing frequency because if grasses
are actively growing, it must be cut more frequently. A standard rule
in the industry for moderately to intensively maintained turfgrass
is to never remove more than 1/3 (or up to a maximum of 5 mm) of
leaf blade of the grass blade in a single mowing. Removing more
than 1/3 can result in poor plant health and growth due to increased
stress levels. Jerad Minnick

The level of maintenance a turfgrass area receives also determines mowing frequency. Higher levels of maintenance
usually mean more frequent mowing due to aesthetic requirements, nutrient applications, and recreational needs.
Lower maintenance areas often require less frequent mowings.

Climatic conditions also influence how quickly turfgrass grows. Cool-season turfgrasses are actively growing
in the spring and fall and may require more frequent mowings during this period. Most cool season grasses are
not well adapted to hot, dry weather usually experienced in summer. Therefore, summer mowing frequency may
be less due to a reduction in plant growth. Warm season turfgrasses are actively growing in summer months,
which may increase mowing frequency on warm-season turfgrass surfaces. Mowing frequency for warm-season
turfgrasses decreases during cooler temperatures due to a reduction in growth.

Daily weather conditions also influence mowing practices. Rain, frost, and extreme temperatures should all be
taken into consideration when mowing turfgrass areas. In the event of excessive rain, mowing should be avoided
to prevent rutting and compaction. Avoid mowing (and turf use in general) when there is early morning frost.
Traffic on frosted turf ruptures leaf blades and the damage will likely be visible. During hot temperatures, avoid
mowing in the middle of the day if temperatures exceed 32°C or 90°F as this may cause damage to the turf. Avoid
mowing when leaf tissue is wet to prevent clumping of turfgrass clippings.

In most cases, turfgrass clippings will not need to be collected if the turf is being mowed on a regular basis
using the ‘1/3rd rule.” Clippings are actually a source of plant nutrients and include large amounts of nitrogen
and potassium that can be returned to the turfgrass environment if left on the surface. However, variables such
as weather conditions, season of the year, soil fertility, moisture conditions, growth rate of the turfgrass, and the
surface playing characteristics of the sport sometimes require clipping collection. Collect clippings if they are
so long and excessive that they negatively impact surface playability and/or turf health (i.e. blocking sunlight,
increasing disease activity under the piles, etc.). Depending on the level of maintenance expected for the pitch,
clippings may need to be collected to keep the surface free of debris. Excess clippings have the potential to make
the turfgrass surface slippery for athletes.

An additional consideration for mowing turfgrasses is mowing direction. Changing direction each time the pitch
is mowed promotes upright growth and can reduce wear from equipment continually following the same pattern.
On higher cut turf, mowing the same direction creates ‘grain’ and the wave-like ridges have potential to affect
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STMA's Guide to International Soccer Pitch Maintenance

the speed and direction of ball roll. A low height of cut maintained on most professional soccer pitches does not
influence speed and direction of ball roll.

There are three different types of mowers available to cut turfgrass: reel or cylinder mowers, rotary mowers, and
flail mowers.

Reel or cylinder mowers can be trailed, ride-on, or pedestrian (walk behind). These mowers consist of a rotating
reel cylinder equipped with multiple blades and a stationary bedknife. The reel blades guide leaves toward the
bedknife, where they are cut by a shearing-type scissor action. Mowing quality is, in part, a function of the
sharpness of the cutting edges and proper adjustment of the bedknife against the reel blades. Dull cutting surfaces
or poor adjustment may result in tearing and bruising of the leaves. Reel mowers provide the highest quality cut
when properly maintained and operated. Reel mowers are commonly used on soccer pitches to create patterns. The
heavy rollers on the reel mowers are also useful for smoothing out the soil surface.

Rotary mowers are the most common and affordable way to cut grass. Like the reel mowers, they can be trailed,
ride-on, or pedestrian. Horizontally mounted blades rotate on a vertical shaft to cut grass blades. Rotary mowers
cut by sheer impact of a spinning blade hitting the grass leaves. For the best quality cut, a sharp blade and high
blade speed is necessary. A dull blade can result in shredding of leaf blade tips giving a brown cast to the playing
surface. Similar to the reel mower, the rollers on rotary mowers can be used to create patterns on the soccer pitch.

Similar to the rotary mower, a flail mower also cuts by sheer impact. The mowing component consists of numerous
small L-shaped knives hinged to a horizontal shaft. When the shaft rotates, the knives are held out by centrifugal
force. Due to the small clearance between the knives and the mower housing, cut debris is recut until it is small
enough to clear the housing. An advantage of this type of mower lies in its ability to reduce tall vegetation to a
finely ground mulch. The free-swinging knives will fold away upon striking a rock or other hard obstruction. As
with other mowers, sharpness of cutting edges is an important determinant of mowing quality. Flail mowers are
used primarily on utility turfs where mowing is performed infrequently.

Fertilization

Fertilization is important for supplying supplemental nutrients to keep
turf healthy. In order to determine exactly which nutrients the plants
need, a soil test, and sometimes a tissue test, should be performed. Soil
tests should be conducted on a routine basis — every one year for sand-
based pitches and every three years for native soil pitches, or when you
are considering a fertilizer program change. A soil test will analyze
nutrient requirements, pH, phosphorus and potassium levels, and will
provide the best guide to fertilization to maintain or achieve a healthy
pitch. Tissue tests are a great diagnostic tool in that they provide a
snapshot of nutrients present in the plant at the time the sample was
taken. Their real value is realized if conducted simultaneously with a
soil test since only the soil report can provide clues as to why a nutrient  psy

deficiency or toxicity is occurring. Follow the recommendations in

your soil test report to provide your turf with the recommended amounts of nutrients. By applying only what the
plants need, you are not only being environmentally responsible, but you are also saving money.

The primary macronutrients required for turfgrass growth include nitrogen (N), phosphorus (P), and potassium
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(K). Nitrogen is important for plant growth because it enhances green
color, increases overall growth of leaves, shoots, roots, stolons, and
rhizomes, increases turfgrass density, improves tolerance to weather
conditions, improves wear tolerance, reduces susceptibility to some
diseases, insects, and the invasion of weeds, and provides better
recuperative potential. Soil tests do not test for nitrogen because it is
highly mobile in the soil. Nitrogen is often applied to turfgrass areas
on a routine schedule to ensure the grass is receiving the nutrition it
needs.

Phosphorus transfers and stores energy needed for survival, aids
seedling development and establishment, and aids root growth. Many
times turfgrass managers will make fertilizer applications without
taking a soil test and end up having an overabundance of phosphorus
in the soil. Phosphorus is under a lot of scrutiny due to its potential PSU

negative impacts on the environment, which reinforces why soil testing is so important. If your soil test indicates
there is sufficient phosphorus, you do not need to add more. Research indicates that soil test results should indicate
available phosphorus to be between 90-135 kg/ha (80-120 Ibs per acre).

Potassium assists with photosynthesis, manages water inside the plant, improves tolerance to poor/stressful
weather conditions, improves wear tolerance, and reduces susceptibility to diseases, insects, and the invasion of
weeds. Research indicates that soil test results should indicate available potassium between 336-560 kg/ha (300-
500 Ibs per acre).

In addition to the primary macronutrients, there are also secondary
macronutrients. These include calcium (Ca), magnesium (Mg), and
sulfur (S). Calcium aids in cell wall structure and new cell formation,
as well as stimulates root and leaf development. Low levels of calcium
are designated as less than 560 kg/ha (500 lbs per acre) on soil test
results. Magnesium is involved in formation of proteins, improves
phosphorus uptake from the soil, and aids in plant respiration. Low
levels of magnesium are designated as less than 45 kg/ha (40 lbs per
acre) on soil test results. Sulfur is involved with formation of proteins,
and assists with turf growth, green color, shoot growth and density,
root growth, carbohydrate reserves, and disease susceptibility. An
acceptable level of sulfur in the soil is designated as 17-56 kg/ha (15-
50 Ibs per acre) on soil test results. James Brosnan, Ph.D.

Micronutrients required for turfgrass growth include iron (Fe), manganese (Mn), zinc (Zn), copper (Cu), boron
(B), molybdenum (Mb), chlorine (Cl), and nickel (Ni). Adequate amounts of micronutrients are usually present in
the soil as long as pH is appropriate. However, turfgrass managers may choose to make supplemental applications
of iron (Fe) to green up grass without the extra growth nitrogen provides. Excess amounts of micronutrients
are more commonly seen than deficiencies. Deficiencies are much more likely in sand-based soils than heavier
textured native soils. If provided on the soil test results, follow the recommendations if additions of micronutrients
are necessary.
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Lime should only be applied in accordance with what is recommended on soil test results. Correct liming is as
important as fertilization. Liming involves applying an agent to reduce soil acidity (raise pH) and make soils
more favorable for turfgrass growth. Properly managed soil pH regulates nutrient availability and creates a soil
environment not only desirable for turf, but also for healthy soil microorganisms.

Fertilization frequency is dependent on a number of factors: turfgrass species, level of maintenance, weather
conditions, frequency of pitch use, and expected quality of the pitch. Generally, turfgrasses require 226-453 g of N
per 93 m2 per month, or approximately 2.4-5 g of N per m2 per month of active growth (0.5 — 1.0 Ib N per 1000
square feet). This ensures continuous feeding and healthy plants that are able to withstand environmental pressure.

Fertilizers can be quick or slow-release. Quick release products are water soluble and cause a turfgrass response
usually within a week or less. These products are generally inexpensive, but have increased leaching and leaf burn
potential if used improperly. Application of quick release fertilizers should always either be planned before a rain
event or followed with irrigation to prevent turf burn. Slow release products are water insoluble and provide a
gradual, sustained growth response over a period of 3-10 weeks or more. Slow release products normally require
sufficient moisture, optimal temperatures (above 13°C or 55°F) and/or microbial activity to release the intended
nutrient or active ingredient. Time of year in which these products are applied can be critical for their success.
These products are generally more expensive per kg / bag (or per 1b / bag), but rarely burn leaf blades. Application
of fertilizers should always be correctly calibrated to ensure the correct amount of nutrient is being applied to the
correct surface area. Not only does correct calibration make the fertilization process efficient and effective, but it
also reduces waste and maintains turfgrass plant health. Correct fertilizer application can be achieved using rotary
or drop spreaders that can be trailed, tractor mounted, or pedestrian walk-behind.

Irrigation

Turfgrass plants need water to survive.
Therefore, to supplement rainfall, irrigation
is applied. Irrigation ensures an adequate
supply of moisture for turfgrass growth,
maintains sufficient surface moisture to
promote germination of turfgrass seed, and
modifies turfgrass tissue temperatures on
hot days. Irrigation also provides increased
safety and traction due to surface hardness.

Photo courtesy of Jerad Minnick

Irrigation should occur on an as needed

basis, but typically, turfgrasses need 25-30 mm (1-1.5 in) of water (whether it be by irrigation or precipitation) per
week. The amount of water needed by a plant is the sum of the amount lost through the evaporation of moisture at the
soil surface and the transpiration of water through the plant. This loss of water is also known as evapotranspiration.
Cool-season turfgrasses typically lose more than 10 mm (0.4 in) of water per day to evapotranspiration, and warm-
season grasses lose about 6-7 mm (0.25-0.28 in) of water per day. If turfgrass managers monitor evapotranspiration
(ET) rates on a daily or weekly basis, then the minimum amount of irrigation recommended is 70% ET. The daily
ET rate for a specific area should be available from local educators or the weather service. It can also be determined
using the chart below, which indicates approximate potential ET rates for various climates.
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Potential Evapotranspiration Rates for Various Climates
(taken from Sports Fields: A Manual for Design, Construction, and Maintenance, by Jim Puhalla, Jeff Krans, and

Mike Goatley)
Climate Type Daily Loss
Cool humid (average high temperature in midsummer <21°C (70°F); relative humidity is >50% in midsummer) 2.5-4 mm
0.1-0.151n
Cool dry (average high temperature in midsummer <21°C (70°F); relative humidity is <50% in midsummer) 4-5mm
0.15-0.2in
Warm humid (average high temperature in midsummer between 21-32°C (70-90°F); relative humidity is >50% in ~ 4-5mm
midsummer) 0.15-0.21in
Warm dry (average high temperature in midsummer between 21-32°C (70-90°F); relative humidity is <50% in 5-6 mm
midsummer) 0.2-0.251in
Hot humid (average high temperature in midsummer >32°C (90°F); relative humidity is >50% in midsummer) 5-7.5mm
0.2-0.3in
Hot dry (average high temperature in midsummer >32°C (30°F); relative humidity is <50% in midsummer) 7.5-10 mm
0.3-04in

The correct amount of water to apply at any one time is
dependent on the turfgrass rootzone, grass species, and
weather conditions. Soil physical properties such as soil
texture, compaction, infiltration, and percolation influence
irrigation amounts. Native soil rootzones containing high
amounts of clay and/or silt typically have high water
holding capacity with a low infiltration rate. Sand-based
rootzones have little water holding capacity and may
percolate water very quickly. The makeup of the rootzone
may require more or less frequent irrigation of the turfgrass
area. Some turfgrass species are more drought tolerant than
others. For example, fine fescues and tall fescue withstand
drought conditions better than perennial ryegrass or
Kentucky bluegrass. Bermudagrass withstands drought
conditions better than other warm season turfgrasses. Photo courtesy of Jerad Minnick

Another consideration when determining irrigation

amounts are weather conditions. In hot, dry, windy, and sunny conditions, more frequent irrigation is needed to
make up for water lost to evapotranspiration. Turfgrasses should always be watered at the first sign of wilt. Wilt is
characterized by folded or curled leaves, blue-green to gray color, and visible footprints left after walking on the
surface. Wilted turfgrass recovers quickly if it is taken care of immediately. Traffic should not be allowed on wilted
areas or recently recovered wilted grasses.

The best time to irrigate turfgrasses is in the early morning between 4:00 a.m. and 9:00 a.m. Early morning is an
ideal time because there is a reduction in disease potential and water lost to evaporation due to lower temperatures,
less sunlight, and lower wind velocity. Midday irrigation is not an efficient time to irrigate because water lost to
evaporation is at its greatest potential (up to 50%). However, midday syringing is effective if the goal is to cool
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plant temperatures and reduce heat stress. Syringing is a very light application of water applied to the turfgrass leaf
surface that cools the turf so it can get through the hottest part of the day. Syringing does not restore soil moisture.

To promote the healthiest turfgrasses, deep, infrequent irrigation that wets the entire rootzone (generally 100 mm
or 4 inches in depth) should take place. Deep, infrequent watering encourages development of deep, strong root
systems that can extract water from a large volume of soil. When applying water to turfgrass areas, the irrigation
rate should not exceed the infiltration rate of the soil. Once the rootzone is wet, additional irrigation is considered
excess and will be removed by drainage. Overwatering can lead to poor turfgrass health, increased weed, disease,
and insect problems, runoff and/or leaching of nutrients and pesticides, standing water, and compaction.

Light and frequent irrigation is not recommended for established turfgrass areas. It leads to weak, unhealthy plants
and a shallow root system. Light and frequent irrigation is only acceptable when establishing grass from seed
or sod. When establishing turf, because seedlings are very susceptible to drying out, the seedbed should not be
allowed to dry. Once germinated seedlings reach 51 mm (2 in) in height, begin shifting the irrigation strategy to
deep and infrequent watering to promote root growth.

If an area is experiencing drought conditions and an athletic pitch does not have access to irrigation or is facing
water restrictions, allow turfgrass to go dormant. Dormant turfgrass should be watered once every four weeks
during a drought. Turfgrass plants will recover from dormancy as long as wear and usage levels are kept at a
minimum level.

Aeration

Aeration refers to mechanical methods of selective
tillage that modify physical characteristics of turfgrass
areas. Aeration is one of the most important cultural
practices for maintaining turfgrasses. Benefits of
soil aeration include improvement of air, water, and
nutrient movement within the rootzone, correction or
alleviation of soil compaction, and a reduction in thatch
accumulation. If a pitch does not receive mechanical
aeration regularly, chances are it will be extremely
unhealthy with poor turfgrass growth and compacted
soils.

Different methods of aeration include hollow tine Hollow Tine Aeration

aeration, solid tine aeration, shatter coring, water jet

coring, slicing, vertical mowing, spiking, deep tine, and deep drill/drill and fill. Hollow tine aeration is the most
popular type of aeration and is considered essential for a turfgrass area to be successful. All of the mechanical
aeration methods improve turfgrass areas by relieving compaction, managing thatch, and creating channels in the
rootzone for air, water, and nutrients to penetrate and reach turfgrass roots. There are benefits and disadvantages
associated with each aeration method. Be sure to assess site needs to determine which aeration method will provide
the most benefit. The following provides an overview of each of the aeration methods:

Your Resource for Safer Fields - Brought to you by the Sports Turf Managers Association
and its charitable Foundation, The SAFE Foundation * ph. 1-800-323-3875 * www.stma.org



STMA's Guide to International Soccer Pitch Maintenance

Type of Aeration Description

Hollow tine Aerator pulls soil core (9mm-18mm or 0.35 in-0.7 inches in diameter) from a 50-150 mm or 2-6 in depth.
Soil cores can be removed or reincorporated into the rootzone using a dragmat.
This method should be done at least twice a year with high traffic areas receiving it 4-6 times per year
Solid tine Solid tines penetrate through the rootzone with minimal surface disturbance

An ideal tool to utilize during periods of intensive pitch use, but it does not substitute for overall
benefits of core aeration

Shatter coring Solid tines aggressively penetrate the soil and fracture belowground compaction zones at a depth up
to 152 mmor 6 in

Minimal disturbance to the surface and soil stability; does not substitute for overall benefits of core
aeration

Water jet coring Streams of pressurized water penetrate thatch and loosen soil

Effective way to aerate stressed turf in unfavorable weather conditions

Most effective on sand-based pitches

Minimal disturbance to the surface; does not substitute for overall benefits of core aeration
Slicing V-shaped knives mounted on disks attached to a slowly rotating steel shaft cut into the turf

Effective alternative to aggressive aeration during extreme temperatures but does not substitute for
overall benefits of core aeration

Vertical mowing Knives that cut into the turf are attached to a rapidly spinning horizontal shaft.

Depending on height adjustment, can be used to relieve grain, dethatch, or aerate; does not substitute
for overall benefits of core aeration

Spiking Similar to a vertical mower, only blades are pointed rather than broad and flat. Blades are attached to a
slowly turning horizontal shaft.
Deep tine Tines penetrate the soil to a depth of 150-450 mm or 6-18 in
Tines range in diameter up to 38 mmor 1.51in
If using hollow tines, holes can be back filled with a soil amendment
Solid tines are beneficial when aerating heavily compacted clay or gravelly soil
Minimal disturbance to the surface with use of solid tines
Core aeration results in significant surface disruption and a concentrated effort to manage the cores
and/or topdress with new soil material or amendments
Deep drill/drill and fill Drills penetrate the soil to a depth of 150-450 mm or 6-18 in
Attachments are available that will inject sand or amendments immediately into the drilled holes

To sustain turf at a desired level of quality, aeration practices should take place
only when turfgrasses are actively growing. Aeration should not take place
during periods of stress or limited growth. Cool-season grasses should not be
aerated during hot, dry periods as this can cause extreme stress to plants and
inhibit recovery. Cool-season grasses are in a semi dormant state during the
summer and do not have the recovery potential of actively growing plants.
Avoid aeration of warm-season grasses during cooler temperatures when the
plants are not actively growing. Doing so can cause injury to bermudagrass that
will not allow plants to successfully recover. Chad Price, CSFM
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To keep pitches in top playing condition, mechanical aeration should take place once a month during periods
of active turfgrass growth. Playing schedules often make it difficult for aeration to take place at this frequency.
Therefore, turfgrass managers should aim to core aerate at least once in the spring and twice in the fall - once
before the sports season begins and again after the last game. Monthly or more frequent aeration will benefit
turfgrasses, especially in heavy wear areas, as long as the pitch is not under too much stress and temperatures are
favoring growth.

Seeding, Sprigging, and Sodding

Seeding, sprigging, and sodding become necessary
to establish new turfgrass areas, repair bare or thin
areas, as well as transition from one turfgrass species
to another. Turfgrass breeding has developed high
performing turfgrass cultivars for various athletic uses.
A cultivar is a variety or subdivision of a plant species
that, because of similar morphological and performance
characteristics, can be distinguished from other plants
within that species. A hybrid is a cultivar created by
crossing varieties of dissimilar genetic constitution to
ultimately achieve a better performing plant. Selection
of turfgrass species and cultivars depends on pitch and
athletic requirements as well as climate. Simon Gumbril

In warm season areas, sports turf is generally dominated by bermudagrass and zoysiagrass cultivars. These cultivars
flourish in the hot summers and mild winters, and can withstand occasional summer dryness without damage. The
ideal time to seed and sprig bermudagrass or zoysiagrass is from midspring to midsummer. Planting in mid to
late spring will give the plants adequate time for establishment so the pitch can withstand traffic in the fall. Ideal
planting conditions are when soil temperatures reach 18°C (65°F). Planting midspring to midsummer reduces the
risk of cold temperature injury on warm season grasses. It also increases potential for achieving desired coverage
and density before cold temperatures arrive. The following provides recommended seeding and sprigging rates for
warm season turfgrasses:

Turfgrass Species Recommended Seeding or Sprigging Rate
Bermudagrass (seed) 5g/m2
11b /1000 sq ft
Bermudagrass (sprigs) 5-15 bushels / 93 m2 (higher planting rates may require 25+ bushels / 93 m2)
5-15 bushels / 1000 sq ft (higher planting rates may require 25+ bushels / 1000 sq ft
Zoysiagrass (seed) 5-10 g/m2
1-2 1b /1000 sq ft
Zoysiagrass (sprigs) 8-10 bushels / 93 m2
8-10 bushels / 1000 sq ft

Sod of either of these species can be installed at any time as long as the soil is not frozen, but consider that sodding
during warmer temperatures will better ensure root development and a stable playing surface.

In cool season areas, Kentucky bluegrass and perennial ryegrass predominate, and a mixture of those species
is probably the most popular sports turf. Both types tolerate cold winters adequately, and can withstand warm

Your Resource for Safer Fields - Brought to you by the Sports Turf Managers Association
and its charitable Foundation, The SAFE Foundation * ph. 1-800-323-3875 » www.stma.org



STMA's Guide to International Soccer Pitch Maintenance

summers. Seeding of cool season turfgrasses can take place just about any
time the soil can be worked. Seeding throughout the year helps to maintain
turfgrass density. The optimum time for cool season turfgrass establishment
is late summer to early fall. At this time, soil temperatures are near optimum
for germination, there is less weed competition then in the spring, and water
requirements are lower. This time period allows for sufficient establishment
before the onset of freezing temperatures.

The following provides recommended seeding rates for cool season

turfgrasses: Ryan Bjorn, Julie Adamski
Turfgrass Species Recommended Seeding Rate
Kentucky bluegrass 10-15 g/m2
2-31b /1000 sq ft
Perennial ryegrass 20-30g/m2
4-6 b /1000 sq ft
Tall fescue 25-40 g/m2
5-81b /1000 sq ft
Creeping bentgrass 5-7.5g/m2

1-1.51b /1000 sq ft

When seeding to repair high wear areas on the pitch,
higher seeding rates at more frequent intervals may be
needed to maintain turfgrass density and increase the
likelihood of growth and establishment. Seeding rates of
50-100 g/m2 (10-20 Ibs / 1000 sq ft) can help in the rapid
recovery of bare spots on pitches. Seeding following
core aeration is an effective practice to encourage
germination and growth. University research has also
shown that athlete’s cleats assist in incorporating the
seed into the soil. Chad Price, CSFM

Sod of any of these species can be installed at any time as long as the soil is not frozen, but consider that sodding
during the spring and warmer parts of the fall will better ensure root development and a stable playing surface.

The transition zone is characterized by cold winters and hot summers. It is an approximate location where cool
season and warm season turfgrasses encounter the limits of their southern and northern adaptation. Turfgrasses
most tolerant to transition zone temperatures include tall fescue, cold resistant cultivars of bermudagrass, and some
zoysiagrasses. If a pitch is planted with warm season turfgrass, the grass will go dormant at the onset of cooler
temperatures. Warm season turfgrass growth usually ends in mid fall and goes dormant after the first killing frost.
It remains dormant until soil temperatures reach 15°C (60°F) consistently the next spring. Depending on pitch
maintenance expectations and user expectations, the pitch may require overseeding to maintain its green color and
playability. The best time to overseed is early fall during a period when warm season turfgrass growth is slowing
and soil temperatures are optimal for ryegrass seed germination. If pitches are overseeded too early, actively
growing warm season grasses will outcompete the ryegrass. If pitches are overseeded too late, cold temperatures
may prevent sufficient establishment of ryegrass.
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For a smooth transition and uniformly overseeded pitch, ryegrass seeds must have good seed to soil contact.
This can be achieved by dethatching, core aeration, close mowing, collecting clippings, topdressing, sweeping,
and dragging the pitch. However, aggressive aeration and/or vertical mowing so late in the season can be very
detrimental to warm season turfgrass survival. Conduct aggressive aeration programs during active periods of
growth whenever possible.

Following are recommended seeding rates when overseeding warm season turfgrass pitches:

Turfgrass Species Recommended Rate
Perennial ryegrass 50-75 g/m2

10-15 b / 1000 sq ft
Annual ryegrass 50-100 g/m2

10-20 Ib /1000 sq ft
Intermediate ryegrass 50-100 g/m2

10-20Ib / 1000 sq ft

Overseeding is not a required practice for warm season turfgrass pitches. Dormant, brown bermudagrass
or zoysiagrass is not dead and can still provide a quality playing surface if it is maintained properly up until
dormancy. Once it goes dormant, the pitch can withstand traffic, as long as it is not excessive. Overseeding success
is dependent on how bermudagrass and zoysiagrass are prepared for overseeding and the management provided as
ryegrass seeds germinate and plants develop. As part of a seasonal management plan, consider how overseeding
fits the sport and site’s needs. If the pitch is only used in the fall, winter overseeding might not establish quickly
enough to be justified for this use. However, for spring play, winter overseeding of a heavily trafficked turf might
be the best way to provide a safe, quality playing surface.

When overseeding or establishing turfgrass, an effective management plan can ensure healthy germination of
seedlings. Minimize traffic on overseeded pitches as much as possible while seeds are germinating. Lightly irrigate
the pitch 3-4 times per day. Do not overirrigate. Irrigation should be just enough to keep the seedlings moist
throughout the day. As seedlings establish, irrigation can gradually decrease until it is on an as needed basis.
Fertilize with low levels of quick release nitrogen every two weeks. Seedlings can begin to be mowed when they
reach about 50 mm (2 in) in height. Once the seedlings are established, pitches can be mowed at the recommended
height. Use caution when using preemergent weed control as some products may inhibit seedling germination.
Always read the label before applying any type of chemical to the turfgrass surface.

Pest Management

Healthy, dense stands of turfgrass are the best way to
prevent disease, weed, or insect infestations. Following
proper cultural practices throughout the year, including
fertilization, irrigation, mowing, seeding, and soil aeration,
can minimize and sometimes eliminate pest problems. The
goal of turf management is to produce healthy turf while
limiting reliance on pesticides. Many managers follow
Integrated Pest Management (IPM) practices. IPM does not
completely eliminate pests, but maintains the population at a
tolerable level. It is important to routinely check and inspect '
pitches and identify pest problems in the early stages so a  Mike Fidanza, Ph.D.
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decision can be made whether pest effects need to be controlled culturally, biologically, or chemically. Pesticides
are often a part of [IPM programs, but they are selected and applied responsibly to avoid health risks to other
living organisms than those targeted. Pesticide label recommendations should always be followed for personal
and environmental safety and to comply with legislation. The label also provides important information for correct
handling and application of pesticides. Not following the label is a violation of the law. Turfgrass managers in
certain parts of the world may not have access to pesticides or are unable to use pesticides depending on laws.
Following sound cultural practices throughout the year to maintain healthy turf will be the best defense against
insect, disease, and weed infestations.

Weeds

The best way to defend against weeds is by increasing density and vigor of
turfgrasses to discourage weed competition. Weeds are opportunistic and
fill voids in the turfgrass canopy. These voids can be avoided with proper
selection and establishment of turfgrasses, adequate liming and fertilization
per recommendations from soil tests, proper mowing heights, and watering
deeply and infrequently.

If control methods must be implemented to eliminate weeds, cultural
or chemical controls can be utilized. Cultural control methods include ;. Figanza PhD.

hand picking the weeds. If herbicides are necessary to control weeds,

preemergence and postemergence products are available to control winter annual, summer annual, and perennial
broadleaf weeds, grasses, and sedges. Preemergence products will control weeds prior to germination. Always
read the label when applying preemergence herbicides, as some can be detrimental to the growth of new turfgrass
seedlings. If using postemergence herbicides, weeds should be actively growing and young for the most effective
control. Herbicides are also classified as selective and non-selective. Selective herbicides target specific weeds
with minimal effects to desirable plants. Non-selective herbicides kill all plants contacted.

Spring is the best time for weed control because most weed germination occurs in the spring. Applying weed
control products at the correct time can often provide effective control that lasts for most of the growing season.
If weed infestations are a significant problem on the pitch, stopping the problem before it starts can eliminate
additional herbicide applications. Preemergence products are effective for early spring applications to prevent
weed germination. Postemergence products are effective for late spring and supplemental applications to control
broadleaf weeds. Depending on weed prevalence, spot treating weeds may be a more desirable method of control
as opposed to broadcast applications over the entire turf surface.

Herbicides should never be applied when turfgrass plants are drought or heat stressed. Herbicides should only be
applied when turfgrass is actively growing, temperatures are less than 29°C (85°F), and soil moisture is adequate.

Insects

Weak turfgrasses are more susceptible to insect infestations; therefore, correct maintenance and management of
turfgrass areas can help discourage insect infestations and damage. Suitable mowing heights, adequate liming and
fertilization per recommendations from soil tests, watering deeply to a depth of 100 mm (4 in) and infrequently,
and soil aeration are all essential to maintaining healthy turfgrass that can withstand moderate insect damage.

Most insect damage occurs in the summer, but turfgrass managers should always monitor for populations and
treat accordingly. Cultural, biological, and chemical control methods provide options for dealing with insect pests.
Cultural control methods include planting insect tolerant turfgrass species, monitoring fertility and irrigation
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programs, and controlling thatch accumulation. Biological control methods include predators, parasites, and
diseases. If insect populations have reached the determined threshold, chemical control may be the only option.
When applying insecticides, always be sure to read the label. Different insecticides treat for different life stages of
the insect. Be sure to make applications during the appropriate time in the pest’s lifecycle. Some insecticides will
need to be watered in for below ground insects and others will not for surface feeding insects.

Diseases

Turfgrass diseases develop in the presence of optimal environmental conditions, susceptible plant hosts, and a
disease pathogen. An optimal environment is determined by weather conditions and cultural practices. Diseases
can occur during all weather conditions. Knowing the weather conditions that favor certain diseases can help when
monitoring turfgrass areas. Cultural practices such as fertilization, irrigation, mowing height, and compaction and
thatch management can also influence disease development. Diseases can develop under high nitrogen or low
nitrogen conditions, wet or dry conditions, and high or low mowing heights. Diseases also need a susceptible plant
host. Turfgrass plants may be a host for pathogens when conditions are favorable. There are certain diseases that
favor specific grass types and there are other diseases that can infect all turfgrasses. The disease pathogen is almost
always present in the soil and not causing problems. However, if environmental conditions become optimal and
a susceptible host is available, the pathogen can attack the turfgrass plants. Diseases cannot occur unless all three
factors are present in optimal conditions.

Cultural control methods for diseases include maintaining a healthy dense pitch through proper mowing, irrigation,
fertilization, and aeration. Healthy, actively growing turfgrass areas can usually withstand moderate disease
infestations.

Diseases can often become a severe problem on highly maintained turfgrass areas. Therefore, chemical control may
be necessary. There are two types of fungicide applications — curative and preventative. Curative applications are
made when the disease has already appeared. Preventative applications are made before the disease has appeared
to prevent it from becoming a problem. The determination to use preventative applications is usually based upon
history of the site and takes into consideration turf type, temperature, and humidity.

Diseases can pose a severe threat to turfgrass areas. Turfgrass managers must be able to identify diseases and
understand conditions for their development. To assist in disease identification, managers may choose to send a
sample to a lab for correct identification of the pathogen. Turfgrass managers can monitor disease development
by keeping a pitch diagram and marking the areas where disease develops. Over time, a pattern may emerge
and managers will be better able to predict disease onset and take necessary control measures. Once the disease
is identified, managers can start selecting turfgrass varieties for overseeding that are resistant or more tolerant
to the pathogen. If pesticides are an option, specific fungicides can be applied preventatively to control disease
development.

Plant Growth Regulators

Plant growth regulators (PGRs) or inhibitors are used to suppress seedheads and vegetative growth of desirable
turfgrasses, enhance turfgrass quality, and manage annual bluegrass (Poa annua) growth and development.
Depending on the turfgrass situation, PGRs may reduce mowing costs by reducing clippings, prevent scalping, and
increase turfgrass density. Additional benefits of PGR use include suppression of vertical top growth of desirable
turfgrass, increased lateral growth, and improved recuperative potential.

Some disadvantages associated with the use of PGRs are phytotoxicity, cost, and what is known as the rebound
effect. Many PGRs cause discoloration to the turf. The discoloration is only temporary and may be hidden through
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supplemental nitrogen or iron applications. PGR products are expensive; however, the benefits provided by
application may outweigh the costs. If a PGR is applied to a turfgrass surface, once the plants reach to end of
the time period that PGRs are active, there is a surge of growth, known as the rebound effect. While this may be
considered a disadvantage to some turf managers, others may consider it an advantage. If the rebound effect is
timed appropriately, the surge of growth may help recovery on wear areas.

There are three distinct groups of PGRs classified by the way they inhibit turfgrass growth.

1. Cell division inhibitors inhibit cell division and differentiation in meristematic regions. They inhibit both
vegetative growth and seedhead development. Phytotoxicity may be a problem, but cell division inhibitors are
useful for reducing mowing frequency.

2. Herbicides can be used at low rates to suppress growth or seedhead development of turfgrasses. Depending
upon the chemical, herbicides inhibit turfgrass growth and development through interruption of important
plant processes. Use of herbicides can be used to reduce mowing and control weeds.

3. Gibberellin biosynthesis inhibitors inhibit gibberellin production. Gibberellin is a plant-produced hormone
that is needed for cell elongation and normal growth and development. When production is inhibited, plant
cells do not elongate, internodes become shortened and overall plant growth is reduced. Use of gibberellin
inhibitors promote lateral turfgrass growth, which encourages denser growth.

For best results with PGRs, always consult the label for application information. Be conscious of the grass species
for which it is labeled. PGRs are recommended for use only on certain turfgrass species. Additionally, the use of
a PGR is often determined by the type of turfgrass area and level of maintenance. Understand how the product
affects the plant, how the product enters the plant, and if water is necessary following application. Never apply
PGRs to grass that is under stress.

Goal Mouth Repairs and Renovation

Much of the wear that occurs on soccer pitches is concentrated in the goal
mouth area. The poorest surface conditions are most often found where the
best conditions are required. Goal mouth areas need to provide a firm, stable
surface that is safe for use and provides the quality required. They cannot be
hard and compacted with little grass cover. Goal mouth areas require attention
prior, during, and after the playing season. Prior to the playing season, the
goal mouth should have healthy, actively growing grass, a firm, level, playing
surface, and healthy soil physical properties. During the playing season,
turfgrass managers should maintain the goal mouth area by seeding and/or
plugging bare areas, topdressing, and aerating on an as needed basis to relieve  Photo courtesy of Dr. A. J. Powell Jr.
compaction and fill divots. Correct irrigation will be essential to the success of

the repairs and renovation and will need to be carefully planned to coincide with low usage levels. Post season, full
renovation, including soil aeration, topdressing, and seeding, sprigging, and/or sodding, can take place to restore
healthy turfgrass cover and soil properties.

Mowing

Determining the correct mowing height must be balanced with the amount of use the pitch receives, climatic
conditions, turfgrass species, and the overall maintenance program. Many turfgrass managers will raise the
mowing height on the pitch during summer or winter months to improve turfgrass stress tolerance to heat, cold,
drought, and other extreme weather conditions. While this is an effective practice, decreasing mowing height at
the start of the playing season may cause unneeded stress on the grass plants as they adapt to the lower cutting
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height. Therefore, if the pitch is to be mowed at various heights throughout the year, reductions in mowing height
must be conducted slowly to allow the plants to acclimate. Another option is to mow the pitch at the same height
throughout the year. Maintaining the pitch at one height throughout the year will promote healthy, dense turfgrass
growth.

Goal mouth areas may have different mowing requirements depending on their condition. If the turfgrass in goal
mouth areas is healthy and actively growing, the area can be mowed at the same height and frequency as the rest of
the pitch. If the goal mouth is being reestablished with seed, sprigs, or sod, the mowing height should be increased
and mowing frequency decreased to accommodate the plants until they are properly established.

Seeding, Sprigging, Plugging, and/or Sodding

Goal mouth areas need to have grass cover to cushion falls, protect the soil structure, stabilize the soil surface,
and provide a truer roll and bounce of the soccer ball. Grass cover can be achieved with seed, sprigs, plugs, and/
or sod. The strategy for goal mouth areas is to avoid complete failure of turf cover and exposure of bare soil.
Therefore, grass may need to be established or reestablished amidst a continuous pitch use schedule. Research
conducted by Towa State University found that by seeding often and at higher than normal seeding rates is an
effective strategy for maintaining grass cover. Research at Iowa State also found that most cool-season grasses can
be pregerminated to speed establishment and recovery on athletic pitches. Perennial ryegrass, Kentucky bluegrass,
and tall fescue can be pregerminated and used in a divot mix composed of seed and amounts of organic matter
to hasten seedling establishment. Pregerminated seeds have been shown to fill in areas twice as fast as seeding
without pregermination.

Sprigging, plugging, and/or sodding may also need to take place to maintain turfgrass cover. If replacing the goal
mouth with sod, the most effective procedure would be to use sod grown onsite versus purchasing sod. This can
be achieved by dedicating a portion of the grounds to a turfgrass nursery which can be utilized for pitch repairs.
When applying sod, be sure the sod’s soil texture matches the existing soil texture on the pitch. Thick cut sod may
be ideal for the goal mouth as it is less likely to shift during play if it has not had a chance to grow roots into the
existing rootzone. During cooler temperatures, germination blankets may be used to speed turfgrass germination
and growth. Post season seeding, sprigging, or sodding can take place to restore grass to the goal mouth area.

Aeration
Soil aeration is one of the most important practices, and often the most under-utilized tool for goal mouth
maintenance. Aeration corrects or alleviates soil compaction common to high traffic areas. High traffic areas
may require soil aeration 8 or more times per year,
including during the playing season. Frequent soil
aeration relieves compaction, allows turfgrass roots
to grow deeply, and allows air, water, and nutrients to
penetrate the soil and reach turfgrass roots.

Topdressing

Topdressing is important to maintain a level surface
for true ball roll, maintain firmness and stability,
maintain drainage characteristics, dilute and reduce
thatch, and fill aeration holes. When applying
topdressing, the material should always match the
soil texture of the existing rootzone where possible.
If it does not, problems such as layering can occur.
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Layering is a result of introducing different particle sizes into the rootzone and can impede root growth as well
as water and nutrient availability. When leveling the surface, simply dumping topdressing material on the surface
and leveling it out is not a smart solution. It only masks the underlying problem of compaction and loss of grass
cover and does not provide a firm, stable surface on which to play. When applying topdressing when there is still
grass cover, apply in combination with hollow tine aeration. Approximately 3-6 mm (0.1-0.25 in) of topdressing
material can be broadcast as a dusting over the turf surface. More topdressing may be needed in low areas to level
the playing surface. Overseeding or sprigging with the topdressing application can also improve recovery and
health of the goal mouth. Research has shown that topdressing can improve the wear tolerance of the turf and
reduce the rate of grass cover loss.

Irrigation

Goal mouth areas are prone to compaction. Compaction decreases infiltration of water into the soil and may cause
puddles after irrigation or precipitation. If aeration practices are conducted on a frequent basis, compaction can be
reduced and standing water may not be a problem. When applying seed, sprigs, plugs, and/or sod, the goal mouth
must receive light and frequent irrigation to help germination and establishment. As the seed, sprigs, plugs, and/or
sod matures, irrigation programs can gradually be converted to deep and infrequent watering.

Fertilization

Vigorous turfgrass growth is detrimental to the goal mouth area on soccer pitches. Excessive nitrogen leads to
excessive, fast growth. Although faster growth may be seen as essential to plant recovery time, faster growth
actually weakens the plant. Therefore, nitrogen should be provided to plants in consistent, low levels.

In addition to proper cultural practices, the following practices can be implemented to reduce wear in goal mouths:
Where space and play allow, shift the pitch 90 degrees or laterally from one season to the next. Use a pitch for half
of a season, and then relocate the pitch for the second half of the season.

Do not allow any type of practice to take place in the goal mouth area. Reserve these areas for game use only.
Use lightweight, mobile goal posts so the areas of wear can be rotated around to different areas of the pitch.
Goalkeepers often dig marks into the turfgrass as reference points if they cannot see painted lines. Painting fresh
lines on the pitch prior to the game can sometimes eliminate unnecessary turfgrass damage.

Communication

It is important that the end users and supervisors understand the necessity
for reducing damage to goal areas. By providing education on better playing
conditions, they will often respond in a positive manner and collaborate in efforts
to keep pitches safe, healthy, and playable.
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Pitch Layout

To assist with soccer pitch layout, the following diagram provides measurements. The pitch dimensions found
optimal by FIFA are 100-110 m (100-120 yards) long by 64-75 m (55-75 yards) wide. For World Cup and
Confederation games, the pitch should be 105 m by 68 m (115 by 75 yards). For international and national games,
the pitch should be between 100-110 m (100-120 yards) long and 64-75 m (55-75 yards) wide. The pitch can be
between 90-120 m (98-130 yards) long and 45-95 m (50-104 yards) wide for other events. It is recommended to
have a free area behind the goal of 8.5 m (10 yards) and next to the sidelines of 10 m (11 yards).
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EXHIBIT ‘D’

AMEND PARK USE PRIORITY POLICY

It is the desire of the Amend Park Development Council (APDC) to promote multiple uses of Amend
Park. However, the APDC recognizes that it will likely not be possible to accommodate all proposed
park uses. As such, the APDC sets forth the following use priorities that shall serve as a guideline in
determining whether to approve a park use request.

I;

3

Soccer games, leagues and tournaments shall be given the highest priority of sport activities and
events; however, if a group or organization made application for use and was granted such use for
the same season the preceding year, that group shall be given priority use to schedule a similar
league and/or tournament. Users must notify APDC of their intent to hold the same or similar
event by January 1* of the year if they intend to renew their league(s) and/or Tournaments.

In general, based on past use of the Park, throughout the seasons the APDC shall through its
scheduling process provide priority to soccer organizations listed below:

a.

C.

Spring: Magic City Soccer league and tournament and Yellowstone Soccer Association
(YSA) will have priority use of the Park as they have had historical preference and use of
the park. APDC recognizes Edge Soccer Academy has been established providing youth
soccer opportunities and Billings Scorpions Lacrosse, Billings High School Lacrosse and
Yellowstone Valley Lacrosse have been established in Billings, MT. APDC will make
every effort to accommodate their needs by requesting assistance in field scheduling from
the other priority users;

Summer: Magic City Soccer will have priority through its 3 v 3 league typically held in
late June and early July. Yellowstone Soccer Association has priority for its annual
Challenger Camp. Big Sky State Games has priority for its annual games typically held in
mid-July annually.

Fall: School District No. 2, Central High School and YSA will have priority. Magic City
will have second priority. Edge Soccer Academy will have third priority.

d. Winter: No priorities.

With the exception of School District No. 2 and Central High School in the fall, the use priorities
shall apply to league and tournament games only and not to practice. APDC shall have the right to
limit or exclude any groups or organizations from using the park for practice.
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