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January 31, 2019   
 
Mr. Joe Sullivan 
Daedalus Projects, Inc. 
One Fanuel Hall Marketplace, South Market Building 
Floor 3, Suite 4195 
Boston, MA 02109 
 
Re:  Martha’s Vineyard Regional High School – Athletic Field Master Plan 
 
Dear Mr. Sullivan; 
 
I have reviewed the conditions associated with the existing athletic facilities at Martha’s Vineyard High 
School in Oak Bluffs, Massachusetts. The following in a summary of our efforts and our 
recommendations moving forward. 
 
PROJECT DESCRIPTION 
Huntress Associates, Inc was engaged to provide Master Plan services for athletic field improvements at 
Martha’s Vineyard Regional High School in Oak Bluffs, Massachusetts.  HAI to provide Master Plan 
design services for the development of a campus-wide Athletic Facilities Master Plan.  
 
The scope of work includes review of the existing athletic facilities, including One (1) 400m Track & 
Multi-Purpose Field, Two (2) Baseball Fields, Two (2) Softball Fields, Five (5) Tennis Courts, Two (2) 
Multi-purpose football/soccer fields, one (1) 500 seat grandstand and press box, and all walkways, 
parking areas and associated site improvements. 
 
Our scope also includes the preparation of an Athletic Facilities Master Plan detailing two (2) alternative 
plans. Master Plan Option A: Keeps all facilities in their present location while recommending upgrades 
and improvements at each location. Option B: Will review reorganization of the athletic campus to 
achieve more efficient use of space and better location for planned activities.   
 
Existing Conditions Documentation: HAI compiled an existing condition plan utilizing resources from 
the Massachusetts Geographical Information System (MassGIS) to determine existing property lines, 
topographic contours, structures, flood plains, wetlands and boundaries associated with the Natural 
Heritage Endangered Species Program.     
 
We also reviewed soil test reports available from the test pit exploration conducted by Gale Associates in 
December of 2015. The test pits were done in four different locations throughout the athletic campus. 
The on-site soils were classified as gravelly coarse sand (Type A), and ground water was observed at a 
depth greater than eight (8’) feet. Please refer to the attached soil reports for additional information.   
 
Site Visit & General Observations: HAI conducted site visit to review existing conditions on 10/24/18, 
11/15/18 and 12/06/18. We also met with student athletes, coaches and staff to review their concerns and 
thoughts about how to best move forward. The most common discussion with all user groups was their 
desire to see a synthetic turf surface at the High School. We also met with abutting neighbors near the 
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existing track who expressed concern about noise from early morning and late afternoon games and 
practices at the track and field.  The following is a summary of our observations.  
 

1. 400m Track & Field: The 400m Track and Field is in the south west corner of the existing site. 
The track was originally constructed over twenty years ago, and the existing resilient track 
surface received a spray applied topcoat and new lane markings in 2016. The track surface has 
noticeable heaves and depressions. The resilient surface is delaminated in many areas and the 
asphalt surface is cracking and in need of replacement. The typical life span for a running track 
with bituminous concrete is twenty to twenty-four years. This track is at the end of its useful life 
and the MVRHS should consider plans for replacement soon.  

 

 
Figure 1 - 400m Track & Field 
 

  
Figure 2 - 400m Track & Field    Figure 3 - 400m Track & High Jump 
 



Martha’s Vineyard High School  
Athletic Field Master Plan 
January 31, 2019 
Page:  3 of 21 

   

 
17 Tewksbury Street - Andover, Massachusetts                                        ph. 978.470.8882   fx. 978.470.8890  

The field athletic field conditions within the track are poor. The grass is bare in much of the 
field, the surface is very uneven and noticeable tripping hazards are evident throughout the site.  
 

 
Figure 4 – Existing natural grass athletic field 
 
Other observations made at the time of our visit to the 400m Track & Field include the 
following: 1) Long Jump facilities are too close to the edge of the playing field side line, 2) 
Discus event is in conflict with the athletic field and presents a hazard to those using the jumping 
events, 3) Common finish line is on the opposite side of the track, 4) Limited storage of athletic 
supplies, 5) Limited spectator viewing, 6) Natural grass condition is poor, 7) The facility is not 
ADA compliant. To be ADA compliant the facility needs an “accessible route” from the parking 
area to the track, field and spectator areas. This route should be a paved surface with a minimum 
of 4’ width, 8) Neighbors have complained about the proximity of the field to their homes and 
the resulting impact from noise during sporting events. 
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2. Multi-Purpose Field (Football Field): The multi-purpose field is in the northeast area of the 
site. The field accommodates football, soccer, field hockey and lacrosse as a varsity game field. 
The field is supported by irrigation, grandstands, pressbox, sports lighting and a ticket booth. The 
field is in northwest orientation. Although this is arguably the best high school field on the 
campus, the natural grass is suffering from over compaction and variation in grade from over use.   

 

   
  Figure 5 – Multi-purpose Field  
 

    
  Figure 6 – Over compaction in wear areas.  Figure 7 – Over use in wet weather. 
 
  Observation made at the time of our site inspection include the following: 1) Orientation is 

acceptable, 2) Sports lighting is acceptable, 3) Natural grass condition is poor, 4) Limited storage 
for athletic equipment, 5) Spectator seating is adequate, 6) Although the grandstands are ADA 
compliant, the accessible route to the grandstands is not compliant. 
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  Figure 8 – Access to grandstands is not ADA compliant. 
 

  
Figure 8(a) – Existing Facilities Building  Figure 8(b) – Ticket & Concessions Building 
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3. JV Baseball Field: The JV Baseball Field is in the south east corner of the site. The field 
accommodates JV baseball and has a multi-purpose (soccer) field across the outfield. The 
baseball field is supported by a backstop structure, two dugouts, spectator seating, and a storage 
building. The field orientation faces northwest and is adequate. 

 
  Observations made at the time of our inspection include: 1) Field orientation is adequate, 2) 

Outfield is in conflict with soccer, 3) The infield is entirely stone dust, 4) No foul poles or 
outfield fence, 5) Natural Grass condition is poor, 6) Limited storage, 7) Limited spectator 
viewing, 8) The field access, seating and dugouts are not ADA compliant.  To be ADA compliant 
the facility needs an “accessible route” from the parking area to the field and spectator areas. 
This route should be a paved surface with a minimum of 4’ width. 

 

 
Figure 9 – JV Baseball Field 
 

  
Figure 10 – JV Baseball Infield   Figure 11 – JV Baseball Dugouts 



Martha’s Vineyard High School  
Athletic Field Master Plan 
January 31, 2019 
Page:  7 of 21 

   

 
17 Tewksbury Street - Andover, Massachusetts                                        ph. 978.470.8882   fx. 978.470.8890  

4. Overall Facility Observations: The following are a summary of our overall impressions 
regarding the entire athletic campus.  Overall, the campus area contains approximately forty-
seven (47) acres presently dedicated to athletic use. This area is large and significant and should 
accommodate your present and future use quite well. The soils are well drained, with ground 
water below an 8’ depth. The school district is also fortunate that there are no wetlands, flood 
plains, vernal pools or other environmental constraints on site which may limit your future plans. 
The NHESP areas for habitat and wildlife protection have also been revised over the past three 
years to eliminate any real constraint to your future plans for the site.  Refer to the NHESP limit 
plan in the attachments for additional information. 

 
General Observations:  
a. The present challenges on this site stem from overuse of the existing fields and improper / 

inefficient layout resulting in overlapping and overused field areas.  
b. The natural grass playing surfaces are in very poor condition throughout the entire campus. 

Natural grass surfaces are uneven and over-compacted, resulting in conditions that could be 
dangerous for spectators and athletes.  

c. Site parking, access and seating areas are not ADA compliant. 
d. Vehicular arrival and drop off areas for the athletic facilities need to be better defined. Drop-

off and pick-up areas could be better delineated to improve pedestrian safety on campus. 
e. Utilities, including water and electric power appear to be enough for your future use. Sewer 

capacity is in question and needs further study. The State Building code requires bathroom 
and restroom facilities within 300’ of any spectator seating areas proposed in a renovation 
project. 

f. The athletic campus at MVRHS has enough area to accommodate a new master plan with 
adequate field space. Please refer to the attached master plan alternatives below for additional 
information.  

 

 
Figure 11(a) – MVRHS Athletic Campus Overview 



Martha’s Vineyard High School  
Athletic Field Master Plan 
January 31, 2019 
Page:  8 of 21 

   

 
17 Tewksbury Street - Andover, Massachusetts                                        ph. 978.470.8882   fx. 978.470.8890  

MASTER PLAN ALTERNATIVES 
 
Option A: The following plan rearranges the athletic field program to bring the track and field forward 
to front of the site. This new facility would combine the multi-purpose football field with a new 400m 
eight lane running track. The new track and field facility is shown with a new sports lighting system, and 
1000 seat grandstand and pressbox.  
 

  
Figure 12 – Athletic Field Master Plan – Option A 
 
Highlights of the Athletic Field Master Plan Option A include the following: 
 

1. Varsity and JV Softball are relocated to the old track and field area and combined with a 
dedicated field for Field Hockey and Lacrosse. 

2. Four (4) full size fields with playing surface dimensions of 200’ x 360’ are in the middle of the 
site.  

3. JV baseball is reconstructed to have a preferred north-east orientation and shares the outbuildings 
and facilities associated with the MV Sharks Baseball field at the rear of the site. The relocation 
would require some limited tree clearing at the south east corner of the campus. 

4. The five (5) existing Tennis Courts stay in their present location and orientation. 
5. A new, expanded, parking area is proposed just north of the existing buss parking lot. This new 

vehicle parking would allow for a more well-defined pick-up and drop-off location for spectators 
and athletes.     
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6. All facilities could be connected by ADA compliant walkways and provided with accessible 
seating and viewing areas. 

 
Option B: After our community presentation of November 15th, we met with the staff and coaches at 
MVRHS to discuss option A.  
 

 
Figure 13 – Athletic Field Master Plan – Option B 
 
The above plan rearranges the athletic field program to bring the track and field forward to front of the 
site. The changes to this plan include moving softball from the old track and field location to provide for 
two dedicated softball fields. This plans also shifts the JV baseball field a bit further south. This layout 
would allow for better softball tournaments and allow all baseball and softball fields to share the 
facilities associated with the MV Sharks Baseball Field. The new track and field facility is currently 
shown with a new sports lighting system, and 1000 seat grandstand and pressbox. 
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Option C:    The following plan leaves all facilities in their present location and would anticipate 
renovation in place. Although this plan would likely be the least expensive, this layout would not 
alleviate any of the over-crowding or inefficiency of the current field locations.  
 

 
Figure 14 – Athletic Field Master Plan – Option C (Existing Layout) 
 
HAI is not recommending Option C currently for the following reasons: 
 

1. Does not correct any of the over-lapping field areas. 
2. Makes investments in facilities that do not have proper field orientation. 
3. Fails to address any issues with abutting land owners regarding noise. 
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Preferred Alternative – Master Plan: 
 
At their regular meeting on December 6, 2018 the MVRHS Athletic Facility Sub-Committee voted to 
adopt the Athletic Field Master Plan ‘Option B’ as the preferred option. HAI advanced the plan for 
Option B to show ADA compliant walkway connections, grandstands, storage buildings, parking areas 
and landscape plantings.    
 
At the request of the committee, we have also added a conceptual plan for the proposed fieldhouse. This 
field house layout plan accommodates two (2) locker rooms, ticket booth, concessions and bathroom 
facilities. The proposed fieldhouse contains approximately 3000 square feet of area on a single level and 
would have enough space to accommodate two football teams during half-time and provide enough 
bathroom space for the proposed 1000 seat grandstand structure. The proposed building is located on the 
southwest corner of the track and field. Please refer to Figures 15 and 16 for additional information.  
 

 
Figure 15 – Athletic Field Master plan - Preferred Option (Option B)  
 
This option shows a 400m running track in what is called the international style or “broken-back” 
configuration. In this layout the straight-aways are shortened and the radius curves are elongated. This 
helps to fit the 400m track dimensions into the space available at MVRHS, but also provides for a very 
wide athletic field. The total width of the athletic field is approximately 232’ across, allowing for a 220’ 
wide soccer field and easily accommodating all other sports.    
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Figure 16 – Athletic Field Master Plan – Conceptual Field House Plans  
 
As with any master plan, as we advance into construction documents we can expect to made adjustments. 
Areas we would look for further develop would include the impact to the existing ticket booth and 
concession building. Our hope is that the plan could adjusted to either leave it in place or move the 
structure to be at the new front door of the existing facility.  
 
As mentioned previously, all new athletic facilities are required to provide bathroom facilities within 
300’ of the spectator viewing areas. Although there is a sewer line in the roadway, we are aware that 
there are some concerns about the existing capacity of that sewer line. Further study and engineering 
would be required to determine if a connection to that system would be feasible for this project. 
 
The next steps would include engaging a design firm to advance the project through to permitting and 
construction documents. The first piece of that scope would include a thorough existing conditions 
survey and additional geotechnical investigation. The survey should include topographic contours, 
property lines, structures, utilities and existing paved surfaces. Although we used survey from MassGIS 
for this study, it would not be suitable for construction documents. During the next phase a wetland 
scientist should be engaged to reconfirm that the site is clear or any wetlands, flood plains, habitat and/or 
wildlife areas.  
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Preferred Alternative – Phase One: 
 

 
Figure 16(a) - Preferred Alternative – Phase One 
 
The above Phase One layout looks to focus on the construction of the 400m running track, multi-purpose 
athletic field, sports lights, 1000 seat grandstand, pressbox, field house and associated site improvements. 
At the same time, we would recommend a full reconstruction of the existing natural grass athletic field 
within the existing track.  As a cost saving measure, we have not removed the existing track at this time, 
allow it to stay in place for school/community use and t serve as a spectator viewing area for events on 
the infield.   
 
We have lost one softball field in this phase. We could look to reconstruct that field within the track or 
find an off-site location that might accommodate the JV softball team.  
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FIELD USE ANALYSIS 
 
To help determine the proper annual maintenance requirements for your existing and proposed athletic 
fields, HAI reviewed the number of current and proposed annual athletic events held on the high school 
campus. As this effort was primarily focused on reducing the overuse and compaction of the existing 
natural grass fields, we did not include numbers for baseball and softball as those sports are primarily 
impacting the infield areas. 
 
The summary of annual events held on the high school campus, both existing and proposed, have been 
provided by MVRHS staff and are attached as an appendix to this report. The following table (Figure 17) 
shows a breakdown of the existing field usage extended across your existing and proposed athletic fields. 
The annual events are multiplied by a rate of 2.5 hours per event to translate the annual event numbers 
into an annual hours of use per field. The Sports Turf Managers Association (STMA) recommends that a 
well-maintained natural grass field can support a maximum of 680 to 820 hours of use per field annually.  
The range of 680 to 820 annual hours is dependent upon the geographic location of the field. Fields in the 
South and Southwest can expect a top range of 820 hours of use per year. This is based upon the fact that 
the growing season is much longer in those southern climates as compared to the North and Northeast 
regions of the United States. For this reason, we recommend an upper limit of 680 hours of annual use on 
well-maintained natural grass fields at MVRHS. 
 

 
Figure 17 – Existing Athletic Field Use Analysis 
 
The current impact of 1400 events, results in total 3500 annual hours spread across five (5) existing 
fields. This translates to 700 average annual hours per natural grass field. This is above the 680 annual 
hours per field recommended by STMA.   The existing annual use numbers drop to 583 for both Master 
Plan Options A & B because the use is spread across six (6) fields.  This analysis is intended to help the 
owner understand the impact of adding or removing annual events, adding additional natural grass fields, 
or introducing a synthetic turf surface. 
 
In Figure 17 we also provide a review of the impact of adding one or two synthetic turf surfaces to the 
campus. Synthetic turf surfaces can be expected to support 2-3 times as many annual events as compared 
to well-maintained natural grass fields. For this purpose, we have assumed a conservative number of 550 
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events would be shifted to each synthetic turf field built on your campus. This would reduce the total 
annual hours being spread across the remaining natural grass fields to get those fields into a range that 
they could support the expected annual use at MVRHS.  
 
Figure 17 shows that the introduction of one synthetic turf surface would drop the annual hours per 
remaining natural grass field to approximately 425 hours per year. A second turf field would drop the 
annual hours on the remaining natural grass fields to approximately 188 hours per year.   
 
We were also asked to review the impact to the High School athletic fields should the MV United Soccer 
Leagues and MV Adult Leagues be allowed to use the facilities at the High School. MV United 
represents approximately 848 events per year, and the adult leagues would add 84 events per year. This 
would translate into a total of 5830 total hours of use on the high school fields.  Figure 18, below, shows 
the impact of increasing the activity on the campus by including MV United. Under the existing 
conditions the annual field hours jump to 1166, and under the Master Plan Options A & B the annual 
hours per field would be adjusted to 972.          

 
Figure 18 – Proposed Athletic Field Use Analysis 
 
Figure 18 also shows the impact of adding additional synthetic turf surfaces to the proposed conditions. 
As shown above, MVRHS would have to consider the addition of up to three (3) synthetic turf surfaces 
to bring the remaining natural grass surfaces to a sustainable annual maintenance level of less than 680 
hours of use per field.  
 
Give the results of the above study, it is our recommendation that MVRHS would benefit from the 
introduction of at least one synthetic turf surface. Additional synthetic turf surfaces should be considered 
as demand is increased on your campus. Additional copies of Figure 17 and Figure 18 have been 
included in the appendix.  
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ATHLETIC FIELD SURFACE RECOMMENDATIONS 
 
Given the history of discussion related to installing synthetic turf on Marth’s Vineyard we have 
researched all the most current and most sustainable trends in the synthetic turf industry. Below is an 
outline of our goals and objectives in the review of available products to be considered at MVRHS.  
 
Goal:   To develop a sustainable synthetic turf specification which addresses concerns related to 
human health, player safety, heat, water quality and recycling at the end of life. 
 

Objective #1: Specify a turf product that eliminates the polyurethane coating and heavy 
backing from the synthetic turf carpet.  
 
HAI recommend that MVRHS consider a woven synthetic turf carpet. The woven products eliminate 
the use of polyurethanes in the backing and simplifies the recycling efforts at the end of the field’s 
useful life. Presently there are two manufacturers in the United States that make a woven product, 
ACT Global and Greenfields. Please refer to the product information attached in the appendix. 
 
Objective #2: Identify an alternative infill that is sustainable harvested, containing no heavy 
metals, PAH, VOC or other chemically based ingredients. 
 
HAI recommends that MVRHS consider a product called BrockFill, Manufactured by Brock USA. 
This innovative infill product is manufactured from sustainably harvested Loblolly Pine trees from 
Georgia.  The product is 100% organic, recyclable at the end of its useful life, and eliminates the 
need to use crumb rubber as an infill. The installed cost is also comparable to crumb rubber. Please 
refer to the product information attached in the appendix. 
 
Objective #3: Identify a resilient shock pad which meets the above criteria, reduces the reliance 
on infill, and improves player safety and shock attenuation.  
 
HAI Recommends that MVRHS consider the YSR resilient turf underlayment manufactured by 
Brock USA. The YSR pad is made of recyclable polypropylene, is cradle-to-cradle certified and has a 
25-year warranty. The use of a resilient underlayment has been shown to reduce the risk of injuries 
from head to field contact by as much as 50%. Please refer to the product information attached in the 
appendix. 
 
Objective #4: Draft a specification that requires end-of-life recycling, including chain of 
custody certification for all products.  
 
The ability to recycle an entire synthetic turf field, at little to no cost to the owner, is now possible. 
HAI recommends that MVRHS explore the possibility of requiring that their turf go to a recycling 
facility at the end of its useful life.  This process should be documented through proper chain of 
custody certification to insure the products do not get re-purposed or end up in a landfill. One such 
recycling facility is presently being constructed in Pennsylvania by ReMatch Turf Recycling, Inc., 
and is expected be fully operational by 2019.    
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PROBABLE PROJECT COSTS (Preferred Master Plan Alternative) 
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Construction of Phase One improvements, exclusive of the field house building, could be expected to be 
completed in a four-month schedule. The time of year that would be best suited for construction would 
include the months of April through November.   
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ANTICIPATED PERMITS 
 
The following are a list of anticipated permits and approval required to complete the renovation of the 
existing athletic facilities. 
 

1. Planning Board & Zoning Board of Appeals 
a. Special Permit – Sports Lighting 
b. Special Permit – Site Plan Review  
c. Special Permit – Water Resource Protection Overlay District 

 
2. Zone II Wellhead Protection & The Water Resources Protection Overlay District. 

A portion of the high school athletic fields falls within the Zone II Wellhead Protection 
delineated by MA DEP.  The MA DEP Zone II protection is afforded to a well generating over 
100,000 gallons per day. Zone I is within 400’ and carries certain restrictions of what can be 
located within that close proximity of the well. Those restrictions typically include things like 
storage of gasoline tanks, dumps, hazardous materials, etc.. Zone II is a broader zone, and would 
encompass every other piece of land that is within the watershed of the protected well. Zone II 
protection could, and does in this case, extend for miles. The Mass DEP offers guidance for Zone 
II wellhead protection, but the authority and restriction fall to the local zoning bylaw. In this case 
the Town of Oaks Bluffs has a Water Resource Protection Overlay District (WRPOD). This 
bylaw could require that the project secure a Special Permit from the Oak Bluffs Planning Board 
under the WRPOD.  The following are the allowed and prohibited used in the WRPOD, 

 
8.2.4 The following uses are prohibited in the WRPOD: 

1. New Underground Fuel Tanks 
2. Chemical Treatment of Septic Systems 
3. Outside storage of road salt, fertilizers and pesticides. 

 
8.2.5 The following Uses are permitted in the WRPOD: 

1.    Commercial or residential development with on-site subsurface sewerage disposal systems, 
provided that the wastewater flow estimates for new lots shall not exceed the standards of 
310CMR 15.00 for nitrogen sensitive areas. 

 
8.2.6 The following uses are allowed by Special Permit in the WRPOD: 

1.   Any use established after the date of the adoption of this bylaw which involves the 
generation, use or storage of toxic or hazardous materials in greater quantities than that 
associated with a normal household use. 

2.   Parking Lots greater than 3500 square feet, unless the lot shall have an impervious surface 
and shall be constructed with oil retention catch basins. 

 
3. Martha’s Vineyard Commission 

a. Development of Regional Impact (DRI) 
 

4. Local Building Permits 
a. Grandstands, Sports lighting, Scoreboard, Field House & Storage Buildings. 
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SUMMARY & RECOMMENDATIONS 
 
The MVRHS Athletic Field Master Plan has identified the opportunities and constraints associated with 
your existing campus and outlines a path to move forward.  The preferred Master Plan Option B 
eliminates the overlapping of sports field, which will help with soil compaction and overall field safety. 
Huntress Associates recommends that the MVRHS support the following next steps: 
 

1. Provide ADA accessibility to all athletic facilities.  
 

2. Support the construction of a new 400m running track, multi-purpose field, grandstands, pressbox 
and sports lighting, as shown on the preferred option. 
 

3. Consider the introduction of at least one (1) synthetic turf surface. We recommend that the multi-
purpose field within the 400m track include a synthetic turf surface.  To get the most out of your 
synthetic turf surface it should be installed with sports lights and spectator seating. 
 

4. Consider a synthetic turf system and specification which uses sustainable products. Also, plan for 
the end of life disposal now, as you purchase the system, so it will be easier and less expensive to 
ensure that the products do no go into a landfill. 
 

5. Commit to a natural grass maintenance program that insures the health and stability of your 
remaining natural grass field for 20 years or more. This would include the appropriate annual 
funding for maintenance activities for the natural grass fields. 

   
Throughout the process of our review we have been asked about the impact of a synthetic turf field to the 
existing groundwater. The MVRHS is located within a Zone 2 Aquifer Recharge Area and the question 
deserves some discussion. Attached you will find a study completed by Haley & Aldrich dated July 2015. 
This study reviews many of the same concerns raised at our public hearings and is worthy of review. We 
have included the study here for your information only. It may be important to understand the Haley and 
Aldrich study analyzed fields with an SBR crumb rubber infill, which is not being recommended for your 
high school campus. 
 
Please refer to the following attachments for photos, testing results and documents mentioned within this 
report. Thank you for inviting us to assist in your effort. Please feel free to call with any further questions 
or concerns. 
 
Sincerely; 
Huntress Associates, Inc. 

 
Christian C. Huntress 
President 
 
Att:  
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ƚŚĞ�ŚŝŐŚ�ƐĐŚŽŽů�ĨŝĞůĚ
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30 July 2015
File No. 42185 000

Concord Carlisle At Play, Inc.
33 Bradford Street
Concord, Massachusetts 01742

Attention: Mr. John Boynton, President

Subject: Potential for Synthetic Turf Field to Affect Groundwater at
Concord Carlisle Regional High School in Concord, Massachusetts

Ladies and Gentlemen:

As you are aware, as a board certified Environmental Toxicologist with over 30 years of experience, I
routinely conduct risk assessments addressing the potential impacts of hazardous chemicals to both
humans and wildlife. In 2011, I was asked to serve as an expert in the evaluation of the potential impact
that a new synthetic turf field at the Fenn School might have on groundwater quality. At that time I
provided assurance to the Concord Natural Resources Commission (�CNRC�) that synthetic turf would
not result in metals and organic compounds to occur in groundwater at concentrations above the safe
drinking water standard. Since that time, groundwater monitoring has shown this prediction has been
true as the water quality of the aquifer has not changed from the original baseline conditions.

Subsequently, per the request of Concord Carlisle at Play, Inc. (�CCAP�), I have been asked to develop a
more comprehensive review than provided in 2011 to the CNRC for the Fenn School. The attached
report provides a comprehensive review of peer reviewed articles, grey literature documents and
regional case studies to examine the overall weight of evidence on the probability that synthetic turf
may contaminate underlying groundwater. The conclusion of the report affirms what has observed over
4 years (16 quarterly reports) of monitoring at the Fenn School, which is that there is no credible
evidence to suggest that either new or weathering synthetic turf fields pose a risk to the environment.

This report also includes an Appendix with the results of past laboratory analytical measurements that
have been performed on the synthetic turf blades and recycled crumb rubber that is to be used on the
new field at the Concord Carlisle High School. Although the vendor (Sprinturf) guarantees that their turf
polymer will be lead free and their crumb rubber product will not pose a hazard to underlying
groundwater, CCAP requested that the product to be used at the high school also go through the same
tests used to develop Sprinturf�s original product specifications. The results of both the bulk laboratory
analysis as well as the vigorous leaching tests show that the turf materials, even under harsh
environmental conditions, should remain well below levels that may pose a risk to humans and the
environment.

HALEY & ALDRICH, INC.
3 Bedford Farms Drive
Bedford, NH 03110
(603) 625.5353



Concord Carlisle At Play
30 July 2015
Page 2

The additional literature identified since my initial review for the Fenn School in 2011, as well as the
confirmation of the original Sprinturf product specifications by the current testing of the product to be
used at the Concord Carlisle High School, should give both CCAP and the residents of Concord the
confidence that the installation of new synthetic turf fields will not pose a risk to groundwater after
construction.

Sincerely yours,
HALEY & ALDRICH, INC.

Stephen R. Clough Jay Peters
Senior Toxicologist, Ph.D., DABT Lead Risk Assessor

Enclosures
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1. Introduction

Concord Carlisle At Play, Inc. (CCAP) is in the final stages of the development of an outdoor athletic
complex that will be one of the highlights of the new Concord Carlisle Regional High School (CCRHS).
CCAP enlisted the services of Gale Associates, Inc. to provide a comprehensive analysis of what will be
required for the proposed athletic complex (Gale, 2013). Their report covered all aspects of
development including alternative strategies, planning, permitting, renovation, construction and
environmental considerations/concerns. They concluded that the choice of a new synthetic turf field
(�Option 2�) would be the most effective alternative in terms of both playing efficiency (750 times/year)
and long term costs. The selection of a synthetic turf field that has already met the approval of both the
Concord Natural Resources Commission (�CNRC�), Board of Health (�BoH�), Concord Public Works
(�CPW�), and the town residents (via a majority vote at a Concord Town Meeting on April 14th 2015).

Synthetic turf fields in Concord are not a new development. The existing athletic facilities at CCRHS
already have two multi purpose synthetic turf fields, and Middlesex School constructed two synthetic
turf fields in 2010. Additionally, the new synthetic field (installed in 2011) at the Fenn School was
controversial (for similar reasons), but regular monitoring at that facility over 4 years has shown no
impacts to the environment. Despite these precedents, the Town of Concord is always proactive in
terms of maintaining a high level of environmental stewardship. The Town of Concord Zoning Board of
Appeals (�ZBA�), in concert with CPW and BoH, has requested CCAP to ensure that the new facility
presents de minimus risk to the environment. More specifically, they have requested that the �synthetic
turf field material (all colors) and rubber infill are free of heavy metals and hazardous materials� and
that stormwater �leachate is free of heavy metals or hazardous materials from the synthetic turf
material and rubber infill in compliance with all applicable laws, regulations and standards of practice.�
These stipulations can be found in Condition #7 of the Special Permit issued by the ZBA dated May 2,
2014 (the �Special Permit Documentation� � Appendix A).

As synthetic turf fields have been in existence for over three decades, there is considerable evidence, as
documented through both national and regional reviews, that both the turf fiber and the crumb rubber
infill (used as a shock absorbing ballast) presents a insignificant exposure and de minimus risk to humans
and the surrounding environment (Cheng et al., 2014; RMA, 2013; Lioy and Weisel, 2011; Simon, 2010).
Because the location of this field is above an aquifer that is classified as a potential drinking water
source, the Town of Concord has requested additional information as to whether the presence of the
new field may impact underlying groundwater. The purpose of this paper, therefore, is to collate
existing case studies that are applicable to the effect of synthetic turf on groundwater and to present
whether the overall �weight of evidence� is sufficient to warrant any concern at CCRHS.

2. Synthetic Turf Design

Gale Associates recently provided CCAP with extensive documentation necessary to fulfill the
requirements of the Special Permit, including specifications for the synthetic turf field carpet (Appendix
B) and certifications by Sprinturf, the provider contracted to supply and install the synthetic turf system,
that provides a guarantee that the plastic turf will be lead free and the crumb rubber infill will have no
adverse effect on groundwater (Appendix C). This letter was intended to assure CCAP that the design,
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construction and materials that will be performed and/or installed at CCRHS will conform to strict
industry performance standards.

The proposed system consists of an �above ground� playing surface component (i.e., plastic backing and
turf blades; crumb rubber infill) and a �below ground� component (i.e., base layers that consist of
drainage matting). The following is an artist�s rendering of a typical cross section of a segment of
synthetic turf (Gale, 2013):

Because both the plastic components of the carpet and the crumb rubber infill are polymers, almost all
of the chemicals used in making the turf are bound up in the polymer matrix (i.e. plastic or rubber) and
therefore not �bioavailable� (i.e., cannot be absorbed by humans playing on the field). Additionally,
Sprinturf, in order to maintain a quality product and meet industry standards, will copiously wash and
rinse all of the turf materials to ensure that they meet the requirements of the American Society for
Testing and Materials (�ASTM�). This is to ensure that the material meets the specifications provided to
CCAP (Appendix B). For example, the plastic turf blades must be certified as �lead free� prior to the
installation and the crumb rubber infill needs to be less than 0.005% free metal content measured in
accordance with the ASTM D 5603 7.3.2.

3. Regulatory Framework

At CCRHS, the aquifer below the proposed athletic facility is within the Hugh Cargill well field and
thereby classified as a Zone II resource. The Massachusetts Contingency Plan thereby applies �GW 1�
groundwater standards (310 CMR 40.0974(2)) to this aquifer as it can act as either a current drinking
water resource (e.g., within a Zone II of a public water supply) or a potential future source of drinking
water. Standards that would apply to metals and organic compounds in groundwater for this
classification of water are located in Subpart B entitled �Massachusetts Oil and Hazardous Material
List.�1

The GW 1 standards are similar to, or in some cases more stringent than, the Maximum Contaminant
Levels2 that have also been promulgated to protect the health of humans, particularly children who are
more sensitive to environmental contamination (pound for pound, they will receive a bigger �dose� than
an adult). Concentrations at or below these levels are safe for drinking water. The MCLs listed in the
drinking water regulations (310 CMR 22.00) of Massachusetts Drinking Water Regulations (310 CMR

1 http://www.mass.gov/eea/docs/dep/cleanup/laws/mohmla.pdf 
2http://www.mass.gov/eea/agencies/massdep/water/drinking/standards/standards-and-guidelines-for-drinking-
water-contaminants.html#Standards 
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22.00) consist of values promulgated by the USEPA as well as some more stringent values developed
and enforced by the Drinking Water Program.

3.1 ENVIRONMENTAL PERFORMANCE MONITORING

As discussed above, the Board of Appeals has required under Condition #7 of the Special Permit that the
following request be addressed:

Synthetic turf material and rubber infill proposed for installation shall be free of hazardous
materials and heavy metals and in compliance with all applicable laws, regulations and
standards of practice. A minimum of two weeks prior to commencement of installation of the
Stadium Field Turf in Phase 2, the Applicant shall provide to the Health Division, CPW
Engineering and Water and Sewer Divisions for review and approval specifications and test
results (using applicable ASTM testing methods) demonstrating that the synthetic turf field
material (all colors) and rubber infill are free of heavy metals and hazardous materials.

Depending on the review of the specifications and the test results, the Applicant may be
required by the Health Division to adopt a monitoring protocol which includes under draining a
section of the field to allow capture of undiluted leachate and testing of the undiluted leachate
demonstrating that the leachate is free of heavy metals or hazardous materials from the
synthetic turf material and rubber infill in compliance with all applicable laws, regulations and
standards of practice.

Although Sprinturf has provided a written guarantee that ensures the field will not contaminate
underlying groundwater (Appendix C: Sprinturf Letter of Certification), CCAP has requested that the
�lot� of plastic turf and crumb rubber infill that will be used on the CCRHS field undergo both bulk
testing (i.e. digestion of the material and analysis for hazardous constituents) as well as extraction under
acid conditions to simulate �worse case� conditions like acid rain (�Synthetic Precipitation Leaching
Procedure� or �SPLP�). The testing protocol is intended to replicate as nearly as possible the approach
taken in the Teter Engineering Report (Appendix D) and can be summarized as follows:

Lead Testing on Synthetic Turf Fibers (�all colors�) ASTM Method F2765 or equivalent.

Total Metals Analysis All samples are to be analyzed for the California Assessment Manual
17/Title 22 list of metals (CAM 17 metals) prepared by the lab for analysis of total recoverable
metals by USEPA Method 3052 and analyzed using USEPA Method 6010B/7471B or equivalent.

Leachable Metals Analysis � Measurement of infill samples should be consistent with the
protocol citied in Teter Engineering report for �Leachable metals� using a modified multiple
extraction version of the Synthetic Precipitation Leachate Procedure (SPLP). Fluid (leachate) will
be analyzed for CAM 17 Metals using EPA Methods 6020B/7471B and Chromium VI using
Method 7199 or equivalent. Per the spec sheet the SBR �Shall have less than 0.005% free metal
content measured in accordance with the ASTM D 5603 7.3.2�.

Total Semi Volatile Organic Compounds and PAH�s SBR rubber infill samples are to be prepared
by the lab for analysis using EPA Method 3550 or 3540 and analyzed for the SW 846 list of
SVOC�s using EPA Method 8270C or equivalent.
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Leachable SVOC�s and PAH�s As detailed in the Teter Engineering Report, a modified multiple
extraction version of the SPLP will be used to simulate a steady state leaching of SVOC�s and
PAH�s from the crumb rubber infill.

This testing protocol is rigorous and the most effective way to determine the chemical composition of
the actual materials that will be installed at CCRHS. This testing will commence once the materials have
been received from Sprinturf and evaluated against the applicable performance criteria discussed
below.

3.2 EVALUATION OF RISK

The results of the testing of Sprinturf�s product for metals and organic compounds (such as PAHs and
semi volatile compounds) were evaluated in a risk assessment that compared the levels of chemicals in
the tire crumb rubber to health based standards that are known to be safe to both human health and
the environment (Appendix D: Teter Engineering Report). This risk assessment tested two samples,
considered to be representative of Sprinturf�s synthetic field product, for total semi volatile organic
compounds (SVOCs), polycyclic aromatic hydrocarbons (PAHs), leachable metals, and leachable
SVOCs/PAHs. The risk assessment concluded that:

�The concentrations of metals detected in the samples fall below the California human
health soil screening levels (CHHSLs) for unrestricted land use, which are highly
conservative for a recreational use scenario. Although PAHs were detected in both
crumb rubber infill samples, the additional cancer risk from exposure during a
recreational use scenario is estimated to fall below the EPA de minimus risk level of 1E
06. Furthermore, the additional cancer risk from exposure to PAHs in crumb rubber is
indistinguishable from the additional cancer risk from exposure to background levels of
PAHs and arsenic in rural and urban surface soils. The concentrations of zinc and phenol
in the leachate from both crumb rubber samples are below levels required to affect the
taste of drinking water.�

The conclusions of this conservative risk assessment are important because they show, a priori, that
constituents in Sprinturf�s product will not adversely affect either human health or leach to
groundwater.

Following the analysis of the �lot� sampling requested by CCAP, the results will again be compared to
risk based standards. Per the definition in ASTM Standard F2765 09 and D5603, the turf and crumb
rubber will be designated as �lead free� if the analysis shows the total concentration to be less than
0.005% lead (50 mg/kg) by weight. The results of the leachate from the modified SPLP testing of the
crumb rubber will be also be compared to Target Leachate Concentrations (TLC) which are protective of
groundwater. The TLCs are derived by multiplying the Massachusetts GW 1 water quality criteria by a
�Dilution Attenuation Factor� (DAF) of 20. In other words, the DAF anticipates that the �worst case�
concentration in the stormwater runoff from the field will be diluted by a factor of 20 as it makes its way
into the groundwater table.

4. Review of the Applicable Weight of Evidence to Determine if Synthetic
Turf Affects Groundwater



5

One of the most effective methods for determining if a particular technology may pose a risk to the
environment is to review as many applicable studies as possible and determine the overall weight of
evidence, i.e. the number of studies that are, in terms of adverse impacts to groundwater, either pro or
con. Table 1 presents a comprehensive review of groundwater impacts from both peer reviewed
studies as well as studies published in the grey literature. The table summarizes the purpose of the
study, the experimental design, the analytical results for the media tested and a brief summary. The
locations of the case studies include two major studies in Europe (France and Switzerland), one in New
York, and six sites in New England (ME, VT, CT and MA), including the Fenn School in Concord which has
the most robust groundwater monitoring record (quarterly over a 4 year span) of all the studies
presented. These studies mainly address the potential for synthetic turf to impact groundwater,
although a few reports measure metals and organics in leachate sampled from underdrains, catch basins
or stormwater discharge points (chemicals measured in leachate or drainage water would be more
elevated, and thus more conservative, than might be expected in groundwater).

4.1 CASE STUDIES

Both of the European studies (Bergs, 2007; Moretto, 2007) conclude that there should be no problems
with using recycled tires as infill in the �pitches�; none of the EU water quality groundwater or surface
water standards were exceeded. Nilson et al. (2008) who conducted laboratory leaching tests of their
own that included other types of infill (Netherlands) and also reviewed investigations from Norway and
Sweden, concluded that there was �no reason to question the conclusions of the elaborate Swiss,
French and Dutch studies that rubber granules from car tyres pose no major environmental risk�.

The New York study sampled monitoring wells at four different fields of varying ages. The results, which
showed no concentrations above the method detection limits, are very convincing from the standpoint
of groundwater protection. The Connecticut study (Malone and MacBroom, 2008) collected stormwater
over a period of one year from three different fields and demonstrated that metals would have no
adverse impact to groundwater. The study by Sheehan et al. (2006) was based on tire scraps used as
infill but was a peer reviewed study that is directly applicable to the effects of subsurface rubber on
groundwater quality. This 5 year exposure showed no significant release of metals or organics from tire
fill located above the groundwater table.

In 2011, the Fenn School won an adjudicatory hearing which claimed that tire crumb rubber would have
adverse effects on the environment. As part of their Special Permit, Fenn agreed to conditions
requested by the CNRC to monitor groundwater and stormwater over a 5 year period. Three monitoring
wells, one upgradient of the athletic field and two downgradient, were installed in 2011 (Appendix E,
Figure 1). These wells have been monitored and analyzed every quarter for the past four years.
Conventional water quality parameters (temperature, conductivity, dissolved oxygen, pH and oxidation
reduction potential) were generally within normal ranges for natural groundwaters (Appendix E, Figure
2). Figure 3 (Appendix E) presents trace levels of dissolved cadmium, copper, lead and zinc plotted over
time. These metals were all well below the respective MCP standards of 4, 100, 10 and 900 ug/L (Figure
3). Cadmium was rarely detected and when it was, concentrations in all wells stayed within the range in
the up gradient well (0.1 � 0.4 ug/L) during the baseline sampling program (April and May, 2011).
Copper was also infrequently observed above the method detection limit and the highest up gradient
concentration of 12 ug/L was never exceeded in either of the down gradient wells. Similarly, the highest
value observed for lead (8 ug/L) in the up gradient well (December 2012) was never exceeded in the two
down gradient wells for any sampling period. Zinc, which historically is the metal of greatest concern
with regard to leaching from SBR, the ranges for down gradient wells B202 (3.2 � 22.2 ug/L) and B203
(5.2 � 48) fell within the range for the up gradient well (2 � 54.5 ug/L).
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Although the remaining monitoring investigations were not formally published in the literature, the
results are similar to, or better than, the results at Fenn School. Environmental monitoring data for the
New England fields was obtained from Gale Associates, Inc. for Middlebury College (Middlebury, VT),
Brookwood School (Beverly, MA) and a private sports field in Lancaster MA. As shown in Table 1, none
of the New England samples obtained in these case studies had levels of organic compounds in
groundwater or stormwater that were above the method detection limit (monitoring data is presented
in Appendix D). Additionally, levels of metals, typically cadmium, copper, lead and zinc, were always
observed below the groundwater and/or drinking water standards.

5. Summary

Based on this review of at least 9 case studies (Table 1), the overall weight of evidence strongly suggests
that the installation of a new synthetic turf field at the CCRHS will have no adverse effect on
groundwater quality. Generally speaking, the studies reviewed in the literature were either negative or,
when a metal or organic chemical related to tire crumb rubber was detected, the levels were below the
safe, risk based standard.

Of all the studies examined, the Fenn study deserves special attention because it is within the same
town and well field that is below the proposed CCRHS facility and is the only study to regularly monitor
groundwater on a quarterly basis for an extended period of time (>2 years). This study confirmed the
prediction by Haley & Aldrich that neither metals nor organic compounds from synthetic turf materials
would contaminate groundwater and therefore exposure to any site related constituents of concern
would be well below risk based standards.

Finally, Sprinturf has conducted a health risk assessment using a harsh laboratory extraction that mimics
�worst case� environmental conditions (i.e. SPLP method that simulates acid rain). They provide a
guarantee that the �infilled� synthetic turf system will not adversely affect the water quality in the
surrounding areas and ground water� and that that the proposed synthetic turf is "lead free" per
applicable regulations. CCAP is currently repeating those tests using samples from the actual �lot� that
will be installed at the CCRHS facility. It is anticipated the results of that testing and the subsequent
comparisons to actual regulatory benchmarks will not be significantly different from Sprinturf�s original
result for their proprietary product.
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TABLE I
Evaluation of the Potential for Groundwater Contamination by Synthetic Turf Fields
Concord Carlisle At Play, Inc.
Concord, MA

Page 1 of 2

Metals Organics

Sheehan et al .
(Maine, 2006)

Designed to assess if leachates 
from tire shreds used as roadbed 
fill will pose a hazard to 
groundwater.

Chemical concentrations 
measured in reference and 
leachate-affected water 
collected from above and 
below the water table.

Trace metals in wells 
generally below limit of 
detection; zinc detected in 
one of two wells but below 
water quality criteria and 
drinking water standard.

Majority of VOCs were 
below the limit of detection; 
VOCs detected were below 
regulatory standards (0.5 - 
16 ug/L).

Extended 5 year exposure 
showed no significant release of 
metals or organics from tire fill 
located above groundwater 
table.

Bergs
(BASPO/IST,
Switzerland

2006)

Comprehensive field study to 
examine "environmental
effects of synthetic sports 
surfaces" by measuring
individual selected chemical 
trace substances.

Lysimeters used as a 
"reliable and realistic" tool to 
measure leachate under field 
conditions (one surface type, 
1 year exposure period).

None of the lysimeter tests 
revealed elevated zinc 
concentrations in leachate 
compared with the blank 
sample (gravel layer without 
surface).

Initially elevated levels of 
aniline, benzothiazole and 
cyclohexylamine dropped 
off rapidly (> 10 fold) within 
two months of field 
exposure.

Neither small quantities of 
leached substances nor their 
toxicological properties 
constitute any unacceptable 
potential risk for water resources 
.

Lancaster MA 
(2006)

Sampling and analysis of 
underdrains, both 
groundwater wells and 
surface water (upstream and 
downstream of McGovern 
Brook) to identify chemical 
impacts.

Metals, pesticides, water 
quality (pH, conductivity, 
temp, D.O.) and inorganics 
(ammonia, nitrate/nitrite, 
TKN, phosphorus) measured 
in underdrain and monitoring 
well samples.

Metals were not observed 
above the method detection 
limit in every sample but one, 
which was a well within a 
"Stormwater BMP" (retention 
pond).

No organic compounds 
were observed above the 
method detection limit 
(although PAHs and 
SVOCs were not selected 
as an analyte which was a 
shortcoming).

There was no evidence that 
metals impacted groundwater or 
surface water since levels were 
below the detection limit in all 
but one sample (MW-5 was 
positive but located within a 
stormwater retention swale).

Brookwood
School,

Beverly MA 
(2006)

Installation of 3 monitor- ing 
wells, sampling of 2 catch 
basins and baseline surface 
water sampling to ensure that 
site-derived chemicals would 
not migrate and affect the 
environment.

Sampling and analysis of one 
upgradient well (MW-3) and 
two downgradient wells (MW-
1 and MW-2).  "Discharge 
Point", catch basins and 
surface water were also 
sampled.

All metals (cadmium, copper, 
lead, zinc) were below 
ambient water quality criteria 
in surface water and below 
drinking water standards in 
groundwater.

The analysis of the full 
suite of both PAHs and 
SVOCs were not detected 
above the method reporting 
limits.

Samples taken four separate 
sampling events over a span of 
3 years showed that chemicals 
from the field did not migrate 
into either surface water or 
groundwater.

Moretto
(France, 2007)

Chemical analysis of 
"elements and substances 
present in the percolates" 
after transfer through the 
playin surface (both lab 
microcosm and field tests). 

Eleven month study.  Lab 
microcosms received 0.8 m 
rainfall per year (control had 
no SBR).  Field leachate 
collected behind the goal and 
at perimeter of the "pitch" 
(field).

Of the 17 metals measured, 
10 were highest during the 
first month of sampling but 
levels dropped off rapidly 
after that (below the limit of 
detection as well as the safe 
drinking water level).

Cyanide and phenol were 
all below the method limits 
of detection.  PAHs were all 
below the "safe" EU 
drinking water limit of 1 
ug/L.

Both laboratory and field testing 
showed levels of metals and 
organic compounds in leachates 
"are compatible with the water 
resource quality requirements".

PurposeStudy1

(Location) Summary
Design2

Groundwater
Analytical Results2

Groundwater

HALEY & ALDRICH, INC.
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TABLE I
Evaluation of the Potential for Groundwater Contamination by Synthetic Turf Fields
Concord Carlisle At Play, Inc.
Concord, MA

Page 2 of 2

Malone and 
MacBroom

(Connecticut,
2008)

Determine if metals leach 
from crumb rubber infill at a 
level that would adversely 
affect the quality of water.

Sampled stormwater that had 
"infiltrated the field surface in-
fill material and migrated 
downward" into dedicated 
drainage (collected at 3 CT 
synthetic turf fields).

Laboratory analysis indicated 
that lead, selenium, and 
cadmium were below the 
detection limit in the drainage 
water; zinc levels were BDL 
or very low (5 - 36 ug/L).

N/A

Stormwater collected over a 
period of one year from three 
different fields showed metals 
would have no impact to 
groundwater.

Middlebury
College VT 

(2008)

Chemical analysis of 
stormwater obtained from 
catchbasins below a newly 
installed synthetic turf field.

Metals (RCRA 8), PAHs and 
SVOCs sampled on three 
events (July, August, 
December 2008).
Conventional parameters 
(pH, conductivity, nitrates, 
alkalinity) also measured.

No metals were detected 
above the method reporting 
limits.

No PAHs nor SVOCs were 
detected above the method 
reporting limits.
Conventional
measurements were within 
normal ranges.

Negative data  is strong 
evidence that metals and 
chemicals derived from field 
materials pose no health or 
environmental hazard.

NYSDEC
(New York, 

2009)

Designed to assess potential 
environmental impacts from 
the use of crumb rubber as 
infill material in synthetic turf 
fields.

Four turf fields were selected 
ranging from <1 - 7 years old.
Monitoring of both stormwater 
leachate and monitoring 
wells.

No metals were observed 
above method detection 
limits.

Test results of 32 
groundwater samples had 
no detections for 68 
organic compounds.

There is no significant threat 
from chemicals leaching into 
surface water and groundwater.
"Crumb rubber may be used as 
an infill without significant impact 
on groundwater quality."

Connecticut
DEP (2010)

Collect stormwater runoff 
samples from three artificial 
turf fields.  Analyze and 
develop an environmental 
risk assessment (no 
groundwater samples were 
collected in the study). 

Stormwater runoff from 3 
synthetic turf fields collected 
during the first 30 minutes of 
a storm event at locations 
that only drained water from 
the fields.

Detected concentrations of 
zinc in the stormwater 
significantly lower than CAES 
results, with no exceedences 
of drinking water standards 
and no significant concerns 
for groundwater quality. 

The concentrations of 
organic compounds in the 
study did not exceed 
Connecticut groundwater 
protection criteria.

No risk to groundwater 
protection criteria in the 
stormwater runoff from artificial 
turf fields.  Conclusion is an 
extrapolation of the stormwater 
results collected and the 
evaluation of data presented in 
recent studies.

Fenn School 
(Concord MA, 

2015)

Monitor of groundwater to 
ensure that applicable 
Massachusetts groundwater 
and surface water standards 
were not exceeded.

One upgradient well and two 
downgradient wells.  All wells 
were sampled and analyzed 
once per quarter for 4 years.

Dissolved Cd, Cu, Pb and Zn 
were either ND or well below 
their respective MCP 
Massachusetts DEP 
groundwater standards (4, 
100, 10 and 900 ug/L).

Over a period of 4 years, 
only bis 2(ethyl hexyl)
phthalate, a common 
laboratory contaminant, 
was detected at trace 
levels (3 out of 16 
samples).

No significant exposure to 
humans or environmental 
receptors would be expected via 
groundwater or leachate.

1NYSDEC, NY State Dept of Environmental Conservation 
2N/A, Not Applicable; ND, Below Detection Limit; VOC, Volatile Organic Compound; SVOC, Semivolatile 
Organic Compound; SBR, Crumb Rubber Infill; CAES, Connecticut Agricultural Experimental Station
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FOOTBALL

GREENFIELDS MX ELITE
GreenFields MX Elite is a high-tech 
ZRYHQ� V\VWHP� RHULQJ� WKH� YHU\� EHVW�
SHUIRUPDQFH� FKDUDFWHULVWLFV� IRU� ERWK�
amateur and professional players.

The patented woven technology 
results in an extremely high tuft 
ELQG��VWURQJHU� WKDQ�WKDW�RI� WUDGLWLRQDO�
WXIWHG�SURGXFWV��7KLV�IRUFHV�WKH�ȴEUHV�
to stand even straighter and more 
FORVHO\�UHVHPEOH�QDWXUDO�JUDVV�DV�ZHOO�
DV� IDFLOLWDWLQJ�SRVLWLYH� LQȴOO�PRYHPHQW�
which optimises performance. Even 
VSDFLQJ� EHWZHHQ� WKH� WXIWV� HQVXUHV�
HTXDO� EDOO� UROO� LQ� HYHU\� GLUHFWLRQ�
FRPELQHG�ZLWK�ZLGHU�VSDFLQJ�EHWZHHQ�
WKH� LQGLYLGXDO� ȴEUHV� ZKLFK� HQDEOHV�
HDV\�GHFRPSDFWLRQ�RI�WKH�LQȴOO�
 
*UHHQ)LHOGV�0;�(OLWH�RHUV�WKH�KLJKHVW�
QXPEHU� RI� \DUQV� SHU� WXIW� ZLWK� D�
mixture of our top performing yarns;  
Evolution®�� GLDPRQG� DQG� WULOREDO�
VKDSHG��7KLV�SHUIHFW�ȴEUH�FRPELQDWLRQ�
results in an optimum playing surface 
with a natural look as well as ultimate 
resilience. 

USED AT TOP CLUBS WORLDWIDE, OUR  
PREMIUM 3G WOVEN PRODUCT OFFERS 
HIGH SPEED PROFESSIONAL PLAY

The surface 
not only has 
to look good 
it has to play 
well too. And 
these do.

PAUL ASHCROFT
Grounds Manager
Arsenal F.C.

The Groundsman - 
July 2016

Woven technology ensures 
maximum tuft lock 
Equal tuft spacing ensures natural  
EDOO�UROO
7ULR�RI�ȴEUHV�SURYLGHV�DQ�HOLWH�
playing performance 
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2XU�LQQRYDWLYH�V\VWHPV�KDYH�EHHQ�WHVWHG�H[WHQVLYHO\�WR�PHHW�DOO�QHFHVVDU\�UHJXODWLRQV�DQG�KDYH�EHHQ�
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Act Global is a FIFA Quality 
Licensee for Football Turf, FIH 

&HUWLÀHG��DQG�:RUOG�5XJE\�
3UHIHUUHG�7XUI�3URGXFHU��
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INTRODUCTION
To maximize the investment of an Xtreme Turf / UBU 
ÀHOG��SURSHU�PDLQWHQDQFH�LV�HVVHQWLDO��:KHUH�ÀHOG�
RZQHUV�IDLO�WR�GR�WKH�QHFHVVDU\�ZRUN�RQ�D�UHJXODU�EDVLV��
ÀHOGV�ZLOO�VWDUW�WR�ORRN�UDJJHG��DQG�SHUIRUPDQFH�ZLOO�
GHFOLQH��,I�ÀHOGV�DUH�QRW�RU�LQVXIÀFLHQWO\�PDLQWDLQHG��
JXDUDQWHHV�ZLOO�EHFRPH�YRLG�DQG�SHUIRUPDQFH�FULWHULD�
PD\�QR�ORQJHU�EH�PHW��:H�KRSH�WKLV�ERRNOHW�ZLOO�JLYH�
\RX�D�FOHDU�RYHUYLHZ�RI�WKH�JHQHUDO�DFWLYLWLHV�UHTXLUHG�
WR�PDLQWDLQ�\RXU�ÀHOG��3OHDVH�QRWH�WKDW�WKHVH�LQVWUXF-
WLRQV�GR�QRW�WDNH�LQWR�DFFRXQW�SRVVLEOH�GLIIHUHQFHV�GXH�
WR�FOLPDWLF�FLUFXPVWDQFHV�DQG�YDULHG�LQWHQVLW\�RI�XVH��
:KHUH�DQG�LI�QHHGHG��DGGLWLRQDO�LQVWUXFWLRQV�ZLOO�EH�
JLYHQ�LQGLYLGXDOO\�E\�RXU�ORFDO�UHSUHVHQWDWLYH��

PROTECTING YOUR FIELD 
• 'R�QRW�SHUIRUP�DQ\�PDLQWHQDQFH�RU�RWKHU�DFWLY-

LW\�WKDW�PD\�LQYDOLGDWH�WKH�ZDUUDQW\��0DNH�VXUH�LQ�
DGYDQFH�DQ\�PDLQWHQDQFH�HTXLSPHQW��SHUVRQQHO��
WHFKQLTXHV��UHSDLUV�DQG�PDWHULDOV�FRPSO\�

• %XGJHW�DSSUR[LPDWHO\�RQH�KRXU�RI�LQVSHFWLRQ�DQG�
PDLQWHQDQFH�IRU�HYHU\����KRXUV�RI�SOD\LQJ�WLPH��

• 0RQLWRU�WKH�SHUIRUPDQFH�RI�\RXU�ÀHOG�WKURXJKRXW�
LWV�XVHIXO�OLIH�ZLWK�SHULRGLF�ÀHOG�WHVWLQJ�DQG�IUH-
TXHQW�LQVSHFWLRQV�

• 7KH�IROORZLQJ�PD\�GDPDJH�WKH�WXUI��DFFLGHQWV��
YDQGDOLVP��VSLNHG�VKRHV��DQLPDOV��ZLUH�EUXVKHV��
ÀUHV��ÀUHZRUNV��ÁRRGV��OLJKWQLQJ�VWULNHV��FKHPLFDO�
UHDFWLRQV��WKH�XVH�RI�GU\�FOHDQLQJ�ÁXLGV�RU�LPSURSHU�
FOHDQLQJ�PHWKRGV��KLJK�SUHVVXUH�VSUD\V�H[FHHGLQJ�
����SVL��VWRUDJH�RI�KHDY\PDWHULDOV�RQ�WKH�ÀHOG��
QRQ�DSSURYHG�LQÀOO�PDWHULDOV��DQG�QRQ�DSSURYHG�
DUWLÀFLDO�OLJKWV�

• &HUWDLQ�DFWLYLWLHV�PD\�GDPDJH�\RXU�ÀHOG�VXFK�DV�
ELF\FOH�WUDIÀF��WUDFN�DQG�ÀHOG�HYHQWV��JROI�DFWLYLWLHV��
FRQFHUWV��HWF��<RX�PD\�FRQVLGHU�FRQVXOWLQJ�ZLWK�D�
FRPSDQ\�WKDW�VHOOV�ÀHOG�SURWHFWLRQ�

:+<�0$,17(1$1&( 
IS A MUST

Keep your Xtreme Turf / UBU 
ÀHOG�LQ�JRRG�FRQGLWLRQ

 
�$YRLG�GHJUDGDWLRQ�RI�KHDYLO\� 

XVHG�SOD\LQJ�DUHDV�DQG� 
FRPSDFWLRQ�RI�WKH�LQÀOO 

/LYH�XS�WR�\RXU�ÀHOG·V� 
warranty requirements 

�0D[LPL]H�WKH�DSSHDUDQFH��
SOD\DELOLW\�DQG�ORQJHYLW\�RI� 

WKH�WXUI�ÀHOG�V\VWHP�

• 6XLWDEOH�IRRWZHDU�VKRXOG�DOZD\V�EH�XVHG��0HWDO�
VSLNHV�VKRXOG�EH�SURKLELWHG��)RU�ORQJ�SLOH�LQÀOOHG�
�*�VXUIDFHV��PRXOGHG�RU�VFUHZ�LQ�FOHDWV�VWXGV�
DUH�SUHIHUUHG��%ODGHV�DQG�ÁDW�VROHG�VKRHV�VKRXOG�
EH�DYRLGHG�DV�WKH\�JUHDWO\�LQWHQVLI\�WKH�ZHDU�DQG�
WHDU�RQ�V\QWKHWLF�WXUI��)RU�VDQG�EDVHG��*�VXUIDFHV��
ÁDW�VROHG�VKRHV�RU�SXUSRVH�EXLOW�GLPSOHG�VROHV�ZLOO�
GHOLYHU�WKH�EHVW�H[SHULHQFH��

• 3HUIRUP�URXWLQH�LQVSHFWLRQV��UHSDLUV�DQG�PDLQWH-
QDQFH��DQG�PRUH�H[WHQVLYH�ÀHOG�UHMXYHQDWLRQ��RQ�
DQ�DV�QHHGHG�EDVLV�

• (YHQO\�GLVWULEXWH�XVDJH�DQG�UHVXOWLQJ�ZHDU�DFURVV�WKH�
SLWFK�WR�SUHYHQW�DFFHOHUDWHG�ZHDU�LQ�FHUWDLQ�DUHDV��
�7KLV�DSSOLHV�PDLQO\�WR�ÀHOGV�ZLWK�FURVV�ÀHOG�SOD\�� 
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ROUTINE MAINTENANCE
7KH�EDVLF�FRPSRQHQWV�RI�HIIHFWLYH��URXWLQH�PDLQ-
WHQDQFH�LQFOXGH�WKH�IROORZLQJ��7KHVH�VKRXOG�EH�
SHUIRUPHG�RQ�D�GDLO\��ZHHNO\�DQG�RU�PRQWKO\�EDVLV��
GHSHQGLQJ�RQ�WKH�OHYHO�RI�XVH��
• ,QVSHFWLRQV�DQG�PLQRU�UHSDLUV�WR�DYRLG� 

SOD\LQJ�KD]DUGV�
• .HHS�WKH�SOD\LQJ�VXUIDFH�FOHDQ�DQG�IUHH�RI�GHEULV�

DQG�FRQWDPLQDQWV�
• *URRP�WKH�VXUIDFH�WR�SUHVHUYH�DSSHDUDQFH��NHHS�

JUDVV�ÀEHUV�XSULJKW��DQG�PDLQWDLQ�UHFRPPHQGHG�
DQG�HYHQ�LQÀOO�OHYHOV�

• 0DLQWDLQ�D�GHWDLOHG�PDLQWHQDQFH�DQG�DFWLYLW\�ORJ� 
 

INSPECTIONS & MINOR REPAIRS
,W�LV�LPSHUDWLYH�WR�UHSRUW�DQ\�ÀHOG�GDPDJH�LPPHGLDWHO\��
DQG�UHSDLU�TXLFNO\�WR�DYRLG�DQ�HVFDODWLQJ�SUREOHP�

Safety Hazards 
7R�DYRLG�SHUPDQHQW�GDPDJH�RU�VDIHW\�KD]DUGV��FKHFN�
UHJXODUO\�IRU�DQG�DGGUHVV�VXFK�FULWLFDO�LWHPV�DV�IRUHLJQ�
GHEULV��ORZ�LQÀOO�OHYHOV��RSHQ�VHDPV��GHWHULRUDWLQJ�JUDVV�
ÀEHU��GUDLQDJH�FRQFHUQV��HWF�

+LJK�8VH�$UHDV 
3D\�VSHFLDO�DWWHQWLRQ�WR�WKH�PRVW�KHDYLO\�XVHG�DUHDV�
�JRDO�PRXWKV��FRUQHU�DUHDV��HWF���DQG�DGG�QHZ�LQÀOO�RU�
UHGLVWULEXWH�LQÀOO�WR�WKH�UHFRPPHQGHG�GHSWK�

Seams and Joints 
&KHFN�VHDPV�DQG�MRLQWV�ZKHUH�SDQHOV�RU�ÀHOG�PDUNLQJV�
DUH�MRLQHG�WRJHWKHU��2SHQ�MRLQWV�FDQ� 
FUHDWH�D�WULSSLQJ�KD]DUG�DQG�VKRXOG�EH�LPPHGLDWHO\�
UHSDLUHG��$Q�RSHQ�MRLQW�RI����LQFKHV�LQ� 
OHQJWK�RU�OHVV�PD\�QRW�EH�DQ�LQGLFDWLRQ�RI�VHDP�IDLO-
XUH³GLVFXVV�ZLWK�\RXU�ÀHOG�EXLOGHU�LQ�DGYDQFH� 
IRU�VHOI�UHSDLU�WHFKQLTXHV�DQG�LI�VHOI�UHSDLUV�DUH� 
UHFRPPHQGHG��1RWH�WKDW�RSHQ�MRLQWV�RI�JUHDWHU�WKDQ����
LQFKHV�LQ�OHQJWK�VKRXOG�EH�UHSRUWHG�WR� 
DQG�UHYLHZHG�ZLWK�\RXU�ÀHOG�EXLOGHU�
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5(029$/�2)  
Foreign Objects  
& Contaminants

 
 

Chewing gum can best be 
UHPRYHG�E\�XVLQJ�HLWKHU�LFH�RU�
DQ�DHURVRO�WR�IUHH]H�WKH�JXP��
ZKLFK�FDQ�WKHQ�EH�FKLSSHG�
RU�EURNHQ�RII�WKH�WXUI�ÀEHUV��
,I�JXP�KDV�EHHQ�VPHDUHG�
DFURVV�ÀEHUV��SHDQXW�EXWWHU�ZLOO
VRIWHQ�WKH�JXP�VR�WKDW�LW�FDQ�
EH�ZLSHG�RII�

6XQÁRZHU�VHHGV��SHDQXW�
VKHOOV��SLVWDFKLR�VKHOOV��HWF��
VKRXOG�EH�UHPRYHG�E\�XVLQJ�D�
KDQG�KHOG�RU�EDFN�SDFN�EORZHU��
7R�PLQLPL]H�WKH�PRYHPHQW�
RI�LQÀOO��GR�QRW�SRLQW�QR]]OH�GL-
UHFWO\�LQWR�WKH�WXUI��8VH�PLQLPDO�
WKURWWOH�WR�GHFUHDVH�WKH�YROXPH�
RI�DLU�

0HWDO�REMHFWV�VKRXOG�EH�
SLFNHG�XS�E\�D�PDJQHW�WKDW�
LV�DWWDFKHG�WR�JURRPLQJ�DQG�
EUXVKLQJ�HTXLSPHQW�

0RVV��PROG��RU�DOJDH�PD\�
DSSHDU�LQ�XQGHUXWLOL]HG�DUHDV�RI�WKH�V\QWKHWLF�WXUI��
SDUWLFXODUO\�LI�LW�LV�LQ�VKDGH�DQG�GDPS��6SHFLDOW\�
SURGXFWV�DUH�DYDLODEOH��:HHGV�DUH�HDVLO\�UHPRYHG�
E\�KDQG�LI�WKH�LQIHVWDWLRQ�KDV�QRW�EHFRPH�WRR�
H[FHVVLYH��7UHDWPHQWV�DUH�DOVR�DYDLODEOH��

KEEP THE SURFACE CLEAN
5HPRYH�DOO�ZDVWH�LWHPV��RUJDQLF�PDWHULDOV�DQG�
FRQWDPLQDQWV�RQ�D�UHJXODU�EDVLV��(YHU\�ORRVH� 
IRUHLJQ�REMHFW��QR�PDWWHU�KRZ�VPDOO��FDQ�GDPDJH�
\RXU�;WUHPH�7XUI���8%8�ÀHOG�E\�DEUDGLQJ�WKH�ÀEHUV�
DQG�RU�FRQWDPLQDWLQJ�WKH�LQÀOO��/HDYHV�DQG�RWKHU�
GHEULV�FDQ�HYHQWXDOO\�PLJUDWH�LQWR�WKH�V\VWHP��
LQKLELWLQJ�GUDLQDJH�DQG�FDXVLQJ�LQÀOO�FRPSDFWLRQ��
$QLPDO�ZDVWH�FDQ�HQFRXUDJH�WKH�JURZWK�RI�DOJDH��
ZHHG�RU�PRVV�JURZWK��%UXVKLQJ�ZLOO�KHOS�GHWHU�RU-
JDQLF�JURZWK��DV�ZLOO�WKH�XVH�RI�DSSURYHG�IXQJLFLGHV�
DQG�DQWLEDFWHULDO�WUHDWPHQWV��

 
)RRG�DQG�%HYHUDJH
'RQ·W�DOORZ�IRRG��GULQN��FKHZLQJ�JXP�RU�WREDFFR�
SURGXFWV�RQ�WKH�ÀHOG��DQG�HQFRXUDJH�GULQNV�WR�EH�
FRQVXPHG�DZD\�IURP�WKH�SOD\�DUHD��3URYLGH�DPSOH�
OLWWHU�FRQWDLQHUV�RQ�VLWH�

&KHPLFDOV�DQG�RWKHU�OLTXLGV 

DR�QRW�XVH�FOHDQLQJ�FKHPLFDOV�FRQWDLQLQJ�DOFRKRO�
RU�DFHWRQH�VROYHQWV��7DNH�FDUH�WR�DYRLG�VSLOOLQJ�DQ\� 
SHWUROHXP�EDVHG�OLTXLGV�LQFOXGLQJ�IXHO�RQWR�WKH�VXUIDFH�
• 3RVW�VLJQDJH�DQG�UXOHV�IRU�WKH�XVH�RI�WKH�ÀHOG�

WR�DYRLG�FRQWDPLQDWLRQ�DQG�GDPDJH�
• ,I�WKH�ÀHOG�LV�LQ�D�ÁRRG�SODLQ��FRYHU�LW�DW�WKH�

WKUHDW�RI�ÁRRGLQJ�ZLWK�D�WDUS�GHVLJQHG�WR�OLPLW� 
VLOW�DQG�GHEULV�IURP�FRQWDPLQDWLQJ�WKH�ÀHOG�VXUIDFH�

• 5RXWH�ÀHOG�DFFHVV�WUDIÀF�LQ�VXFK�D�ZD\�DV�WR�
PLQLPL]H�WKH�WUDFNLQJ�RI�PXG�DQG�GLUW�RQWR�WKH�ÀHOG�

Bodily Fluids/Germs/Disinfectant 

,I�WKHUH·V�DQ�LQFLGHQW�LQYROYLQJ�EORRG�RU�YRPLW��QRWH�
ZKHUH�LW�KDSSHQHG�DQG�VSUD\�LW�GRZQ�ZLWK�DOFRKRO�
3XUHOO�KDQG�VDQLWL]HU�RU�VLPLODU��127�D�VROYHQW�OLNH�
ODFTXHU�WKLQQHU���WKHQ�GDE�ZLWK�D�WRZHO��,I�WKH�VSLOO�
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LV�ZDWHU�EDVHG��LW�ZLOO�HYHQWXDOO\�HYDSRUDWH��LI�WKH�VSLOO�
LV�RLO�EDVHG��WKH�LQÀOO�ZLOO�KDYH�WR�EH�UHPRYHG�DQG�QHZ�
LQÀOO�SXW�LQ�LWV�SODFH��*DWRUDGH�FDUWV�DQG�MXJV�VKRXOG�EH�
SODFHG�RQ�WDUSV�WR�SURWHFW�WKH�WXUI�IURP�VSLOOV��3URDFWLYH�
SUHYHQWLRQ�LV�IDU�EHWWHU�WKDQ�UHDFWLYH�UHPHG\�

7KH�*UHHQ=DSU�LV�D�JUHDW�VROXWLRQ�IRU�UHJXODU�SHULRGLF�
GLVLQIHFWLQJ�RYHU�WKH�HQWLUH�WXUI�VXUIDFH��6PDOO�DUHDV�
�LI�\RX�NQRZ�ZKHUH�WKH\�DUH��FDQ�EH�PDQDJHG�ZLWK�
27&�DQWLEDFWHULDO�FOHDQHUV��2WKHU�W\SHV�RI�GLVLQIHFW-
LQJ�VROYHQWV�DQG�FKHPLFDOV�FDQ�FDXVH�VWURQJ�DOOHUJLF�
UHDFWLRQV�DQG�EH�GDQJHURXV�WR�DWKOHWHV��WKH�ÀHOG�ZRXOG�
QHHG�WR�KDYH�VLJQDJH�SODFHG�DURXQG�LW�VWDWLQJ�WKDW�
FKHPLFDOV�KDYH�EHHQ�DSSOLHG�

GROOM THE SURFACE &  
MAINTAIN INFILL LEVELS
5HJXODU�EUXVKLQJ���GRQH�HDUO\�LQ�WKH�PRUQLQJ�ZKHQ�WKH�
ÀEHUV�DUH�FRRO��KHOSV�WR�PDLQWDLQ�XQLIRUP�LQÀOO�OHYHOV��
NHHS�WKH�JUDVV�ÀEHUV�XSULJKW��UHPRYH�GHEULV��DQG�LP-
SURYH�WKH�ÀHOG�DSSHDUDQFH�DQG�ORQJ�WHUP�SHUIRUPDQFH�

Keep In Mind:
• ,QÀOO�VKRXOG�EH���PP�EHORZ�WKH�ÀEHU�WLSV� 

�IRU��*�VXUIDFHV��
• ,PSURSHU�LQÀOO�OHYHOV�RU�FRPSDFWHG�LQÀOO�FDQ�OHDG�WR�

ORZ�VKRFN�DEVRUSWLRQ�DQG�FDXVH�VDIHW\�FRQFHUQV�

• +LJK�XVH�DUHDV�DUH�SURQH�WR�JUHDWHU�LQÀOO�GLVSODFHPHQW�
• %UXVKLQJ��GUDJ�PDWV�DQG�SURSHU�UDNHV�FDQ�KHOS�

UHGLVWULEXWH�LQÀOO�HYHQO\�
• ,QÀOO�PD\�DFFXPXODWH�DW�WKH�HGJHV�RI�D�ÀHOG��,I�VR��FOHDQ��

WKH�PDWHULDO�SULRU�WR�EUXVKLQJ�EDFN�LQWR�WKH�PDLQ�ÀHOG�
• 8VLQJ�DQ�LQILOO�GHSWK�JDXJH�RU�D�QDLO�DQG�WDSH� 

PHDVXUH�RQ�D�JULG�SDWWHUQ�LV�WKH�SUHIHUUHG�ZD\� 
WR�PHDVXUH�LQÀOO�GHSWK�DQG�FRQVLVWHQF\�

Equipment
8VH�D�VWDWLF�EUXVK�IRU�JHQHUDO�LQÀOO�OHYHOLQJ�DQG�WR�VWDQG�
XS�WKH�JUDVV�ÀEHUV��$�PHFKDQLFDO�VZHHSHU�RU�RWKHU�VSH-
FLDOW\�V\QWKHWLF�WXUI�FOHDQLQJ�HTXLSPHQW�VKRXOG�EH�XVHG�
WR�UHPRYH�VXUIDFH�GHEULV��'R�QRW�XVH�PDLQWHQDQFH�
HTXLSPHQW�EHIRUH�UHFHLYLQJ�SURSHU�XVH�DQG�VDIHW\�WUDLQ-
LQJ��8VH�RQO\�V\QWKHWLF�ÀEHU�EULVWOHV��QRW�PHWDO�RU�ZLUH�
EULVWOHV��'R�QRW�XVH���ZKHHO�YHKLFOHV�

0HWKRG�	�'LUHFWLRQ 
8VLQJ�DQ�DYHUDJH�DOO�SXUSRVH�YHKLFOH��NHHS�VSHHG�ORZ�
DQG�DYRLG�VKDUS�WXUQV��,W�LV�PRVW�HIIHFWLYH�WR�EUXVK�WKH�
VXUIDFH�ZKHQ�LW�LV�GU\� 
7KH�VXUIDFH�VKRXOG�EH�EUXVKHG�LQ�D�QXPEHU�RI�GLUHF-
WLRQV��DOWHUQDWLQJ�WKH�GLUHFWLRQ�LQ�FRQVHFXWLYH�DFWLYLWLHV��
EXW�JHQHUDOO\�LQ�WKH�GLUHFWLRQ�RI�WKH�LQGLYLGXDO�SDQHOV�WR�
DYRLG�FURVVLQJ�RYHU�WKH�PDLQ�VHDPV��2Q�GLIIHUHQW�GD\V��
VWDUW�DW�GLIIHUHQW�ORFDWLRQV�VR�DV�WR�DOWHUQDWH�WKH�EUXVK-
LQJ�GLUHFWLRQ�IRU�HDFK�SDQHO��

%UXVK�+HLJKW�6HWWLQJ 
7KH�RSWLPXP�EUXVK�KHLJKW�VHWWLQJ�ZLOO�GHSHQG�RQ�WKH�
PRGHO�DQG�W\SH�RI�HTXLSPHQW��EXW�ZLOO�JHQHUDOO\�ZRUN�
EHVW�ZKHQ�WKH�EUXVK�EDUHO\�WRXFKHV�WKH�WLSV�RI�WKH�WXUI��
'R�QRW�VHW�WKH�EUXVK�VR�ORZ�WKDW�LW�GLJV�LQWR�WKH�WXUI�SLOH�
RU�EDFNLQJ��

50 30 103010

503010 30 10
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Football Brushing Maintenance
Always brush in different directions with major seams.

Step 1

Step 2
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Football Brushing Maintenance
Always brush in different directions with major seams.

Step 1

Step 2
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  3OD\LQJ�KRXUV�SHU�ZHHN�
6XJJHVWHG� 
Maintenance �����KUV 10-20 

KUV
20-30 
KUV

30-80 
KUV Reason:

Litter removal GDLO\ GDLO\ GDLO\ GDLO\ $YRLG�GDPDJH�E\�SDSHU��ERWWOHV��FKHZLQJ�
JXP��DWKOHWLF�WDSH�DQG�VXFK�

5HÀOOLQJ�KHDYLO\� 
XVHG�DUHDV ZHHNO\ ZHHNO\ GDLO\� GDLO\ .HHS�LQÀOO�HYHQ�DQG�DW�WKH 

ULJKW�OHYHO�

%UXVKLQJ�KHDYLO\� 
XVHG�DUHDV ZHHNO\ ZHHNO\ ZHHNO\ GDLO\ .HHS�ÀEUHV�LQ�WKH�RSWLPXP� 

XSULJKW�SRVLWLRQ�

7RWDO�VXUIDFH�EUXVKLQJ HYHU\���
ZHHNV

HYHU\���
ZHHNV ZHHNO\ ZHHNO\ .HHS�VXUIDFH�LQ�SHUIHFW�FRQGLWLRQ�

/HDYHV��WZLJV��PRVV��
ZHHG�UHPRYDO� ZHHNO\ ZHHNO\ ZHHNO\ ZHHNO\ $YRLG�SROOXWLRQ�DQG�EHJLQQLQJ� 

FRPSDFWLRQ�

6HDPV�LQVSHFWLRQ monthly monthly monthly monthly $YRLG�ÀHOG�GDPDJH�E\�IDXOW\�VHDPV�

6SHFLDOLVW�PDLQWHQDQFH
�RU�DV�QHHGHG� yearly yearly HYHU\���

months
HYHU\���
months

0DLQWDLQ�SOD\LQJ�SURSHUWLHV�DQG� 
SHUIRUPDQFH�

7KH�DERYH�PDLQWHQDQFH�VFKHGXOH�LV�PHDQW�WR�DVVLVW�LQ�FODULI\LQJ�KRZ�WKH�QXPEHU�RI�SOD\LQJ�KRXUV�LQÁXHQFHV�PDLQWHQDQFH�QHHGV�

Frequencies 
,Q�JHQHUDO��WKH�IUHTXHQF\�ZLOO�EH�UHODWHG�WR�WKH�LQWHQVLW\�
RI�XVH��KRZHYHU��H[FHVVLYH�EUXVKLQJ�FDQ�FDXVH�ÀEHU�
GDPDJH�ZKLFK�RYHU�WLPH�ZLOO�FRPSURPLVH�WKH�ÀHOG·V�
SHUIRUPDQFH�FKDUDFWHULVWLFV�DQG�ORQJHYLW\���6ee mainte-
nance schedule on following page��

 
MAINTENANCE ACTIVITY LOG 
.HHS�D�PDLQWHQDQFH�DFWLYLW\�ORJ�FRQWDLQLQJ�WKH� 
IROORZLQJ�LQIRUPDWLRQ� 
������7\SH�RI�DFWLYLW\�WKDW�WDNHV�SODFH�RQ�WKH�ÀHOG 
������(VWLPDWHG�QXPEHU�RI�KRXUV�WKH�ÀHOG�LV�XVHG�SHU�ZHHN 
������$YHUDJH�QXPEHU�RI�SDUWLFLSDQWV�SHU�KRXU 
������7\SH�RI�PDLQWHQDQFH�DFWLYLW\�SHUIRUPHG 
������5HPDUNV�1RWHV 
������6LJQDWXUH�RI�PDLQWHQDQFH�VXSHUYLVRU 

SEMI-ANNUAL, ANNUAL &  AS NEEDED

6LWXDWLRQV�5HTXLULQJ�
&RPSUHKHQVLYH�0DLQWHQDQFH 
2YHU�WLPH��WKH�IROORZLQJ�VLWXDWLRQV�PD\�DULVH�ZKLFK�ZLOO�
UHTXLUH�WKH�QHHG�IRU�PRUH�FRPSUHKHQVLYH�PDLQWHQDQFH�
• *UDVV�ÀEHUV�EHFRPH�VLJQLÀFDQWO\�EHQW��FUHDVHG�DQG�ÁDW�
• 7KH�SOD\LQJ�VXUIDFH�EHFRPHV�KDUG�DQG�FRPSDFWHG��

:KLOH�FRPPRQ�WR�LQÀOOHG�V\VWHPV��WKLV�LPSDFWV�WKH�
SOD\HUV�DQG�DOVR�FDQ�FUHDWH�GUDLQDJH�LVVXHV�

• 'LUW��GHEULV�DQG�PHWDO�DFFXPXODWH�RQ�RU�ZLWKLQ�WKH�
V\VWHP�GHVSLWH�URXWLQH�PDLQWHQDQFH�

• 6HDPV�EHFRPH�ORRVH�RU�SDQHOV�VKLIW�FUHDWLQJ�D�
VDIHW\�KD]DUG�

• ,QÀOO�OHYHOV�EHFRPH�XQHYHQ��SDUWLFXODUO\�LQ�KLJK�
ZHDU�DUHDV��VXFK�DV�LQ�IURQW�RI�VRFFHU�JRDOV� 

COMPREHENSIVE MAINTENANCE
&RPSUHKHQVLYH�PDLQWHQDQFH�PD\�LQFOXGH�WKH�XVH�RI�
VSHFLDOW\�PDLQWHQDQFH�HTXLSPHQW�E\�WUDLQHG�SURIHV-
VLRQDOV��'HSHQGLQJ�XSRQ�WKH�VLWXDWLRQ��WKH�IROORZLQJ�
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DFWLRQV�PD\�EH�SHUIRUPHG�

Professional Field Inspection 
& Corrective Action 
$VVHVV�WKH�ÀHOG�VXUIDFH��LGHQWLI\�ZHDN�RU�ORRVH�VHDPV�
DQG�LQOD\V��DQG�UHSDLU�WKH�GDPDJH��6SRUW�SHUIRUPDQFH�
WHVWLQJ�PD\�DOVR�EH�GHVLUDEOH�

'HFRPSDFWLRQ�2I�,QÀOO 
,QÀOO�GHFRPSDFWLRQ�LV�LPSRUWDQW�IRU�LPSURYLQJ�VKRFN�
DEVRUSWLRQ�DQG�V\QWKHWLF�WXUI�GUDLQDJH��8VH�RQO\�HTXLS-
PHQW�VSHFLDOO\�GHVLJQHG�IRU�WKLV�SXUSRVH�

5HVWRUH�,QÀOO�OHYHOV
,QÀOO�OHYHOV�PD\�GHFUHDVH�GXH�WR�D�YDULHW\�RI�UHDVRQV³ZLQG��
VWRUPV��RU�PD\�OHDYH�WKH�ÀHOG�RQ�SOD\HUV�FORWKLQJ�RU�VKRHV³
DQG�RYHU�WLPH�WKH�OHYHOV�PD\�QHHG�WR�EH�UHSOHQLVKHG��
5HSODFHPHQW�LQÀOO�VKRXOG�PHHW�WKH�ÀHOG·V�VSHFLÀFDWLRQV�

Metal Removal 
8VH�D�PDJQHW�DWWDFKHG�WR�\RXU�PDLQWHQDQFH�HTXLS-
PHQW�WR�UHPRYH�IHUURXV�PHWDO�REMHFWV�IURP�WKH�ÀHOG�

Weed & Pest Treatment 
7UHDW�ZLWK�KHUELFLGHV�RU�SHVWLFLGHV��DV�UHTXLUHG�

 

FIELD REJUVENATION
)LHOG�UHMXYHQDWLRQ�LV�D�GHHS�FRPSDFWLRQ�DQG�GHHS�
FOHDQLQJ�RI�\RXU�ÀHOG·V�LQÀOO��DQG�VKRXOG�EH�SHUIRUPHG�
RQ�DQ�DV�QHHGHG�EDVLV��$V�ÀHOGV�PDWXUH��WKH�DFFXPXOD-
WLRQ�RI�XQZDQWHG�RU�IRUHLJQ�FRQWDPLQDQWV�LV�LQHYLWDEOH��
HVSHFLDOO\�GHHS�ZLWKLQ�WKH�LQÀOO�OD\HU��(YHQWV��VXFK�DV�
ÁRRGLQJ�RU�GXVW�VWRUPV��PD\�LQWURGXFH�H[WUHPH�OHYHOV�
RI�FRQWDPLQDWLRQ��:KHQ�D�ÀHOG�EHJLQV�WR�VKRZ�VLJQV�
RI�GHHS�FRPSDFWLRQ��VXFK�DV�KLJK�J�PD[�UHDGLQJV�RU�
VLJQLÀFDQW�GUDLQDJH�LVVXHV��IXOO�ÀHOG�UHMXYHQDWLRQ�PD\�

EH�GHVLUHG��7KHVH�PDLQWHQDQFH�VHUYLFHV�DUH�SHUIRUPHG�
XVLQJ�VSHFLDOL]HG�ÀHOG�UHMXYHQDWLRQ�HTXLSPHQW�DQG�
SHUVRQQHO�DQG�PD\�LQFOXGH�
• 5HPRYDO�RI�WKH�YDVW�PDMRULW\�RI�GLUW\�DQG�FRQWDPL-

QDWHG�LQÀOO�WR�JHW�ULG�RI�HPEHGGHG�IRUHLJQ�PDWWHU�
WKDW�KDV�FRQWDPLQDWHG�WKH�LQÀOO�V\VWHP

• 8QWDQJOLQJ�PDWWHG�DQG�FRPSDFWHG�ÀEHUV
• $�FRPELQDWLRQ�RI�FOHDQLQJ�RI�WKH�RULJLQDO�LQÀOO� 

DQG�RU�UH�LQVWDOODWLRQ�RI�QHZ�LQÀOO�
• 5HPRYDO�RI�GXVW��GHEULV�DQG�DSSOLFDWLRQ�RI�D� 

GLVLQIHFWDQW�WR�WUHDW�IRU�EDFWHULD��LI�WKH�RULJLQDO� 
LQÀOO�ZLOO�EH�SURFHVVHG�DQG�FOHDQHG

• 8VH�VSHFLDO�HTXLSPHQW�WKDW�FRPELQHV�PHFKDQLFDO�
EUXVKLQJ��VXFWLRQ��DQG�DQ�LQÀOO�UHWXUQ�V\VWHP�WR� 
UHPRYH�VXUIDFH�GHEULV�DQG�HPEHGGHG�FRQWDPLQDQWV� 

SPECIAL CONSIDERATIONS
)LHOG�0DUNLQJV
7HPSRUDU\�SDLQWV�FDQ�EH�XVHG�LI�IRUPXODWHG�VSHFLÀFDOO\�
IRU�V\QWKHWLF�WXUI��,GHDOO\��SDLQW�VKRXOG�EH�DSSOLHG�RQO\�
WR�WKH�WXUI�ÀEHUV��DQG�QRW�LQWR�WKH�LQÀOO��DOWKRXJK�WKLV�
ZLOO�QRW�EH�SRVVLEOH�LI�LQÀOO�OHYHOV�DUH�WRR�KLJK��5HPRYH�
DQG�UHDSSO\�SDLQW�DIWHU�D�PD[LPXP�RI�IRXU�DSSOLFDWLRQV�
WR�DYRLG�EXLOG�XS��6HUYLFH�FRPSDQLHV�ZLWK�VSHFLDOL]HG�
HTXLSPHQW�DUH�DYDLODEOH�WKDW�FDQ�SDLQW�DQG�UHPRYH�
OLQHV��ORJRV��HQG�]RQHV��JUDSKLFV��HWF�

 
Heavy Rain 
,I�VLJQLÀFDQW�SRQGLQJ�RFFXUV�DIWHU�KHDY\�UDLQIDOO��LW�PD\�
EH�DQ�LQGLFDWLRQ�RI�D�YDULHW\�RI�IDFWRUV��VXFK�DV�FORJJHG�
RU�GDPDJHG�XQGHUJURXQG�GUDLQ�SLSHV�RU�GLVFKDUJH�
RXWOHWV��EDVH�XQHYHQQHVV��GHEULV�LQ�WKH�LQÀOO��RU�LQÀOO�
VXUIDFH�WHQVLRQ��)RU�LQÀOO�VXUIDFH�WHQVLRQ��D�VXUIDFWDQW�
RU�ODXQGU\�IDEULF�VRIWHQHU�FDQ�EH�XVHG�WR�EUHDN�WKH�
VXUIDFH�WHQVLRQ�DOORZLQJ�WKH�WXUI�WR�GUDLQ�

Snow & Ice 
*HQHUDOO\�VQRZ�DQG�LFH�VKRXOG�EH�OHIW�WR�PHOW�DQG�GUDLQ�
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RII�WKH�V\VWHP�ZLWKRXW�DVVLVWDQFH��,I�WKH�VXQ�LV�RXW�DQG�
WKH�LFH�RU�IURVW�LV�QRW�H[FHVVLYH��LW�WHQGV�WR�PHOW�UDSLGO\��
HVSHFLDOO\�ZKHQ�SOD\HUV�DUH�RQ�WKH�ÀHOG�

At times, however, it is necessary to remove snow or 
LFH�WR�PDNH�WKH�ÀHOG�SOD\DEOH�IRU�D�VFKHGXOHG�HYHQW��
7KH�ZRUNLQJ�SULQFLSOH�IRU�UHPRYLQJ�VQRZ�LV�WR�GR�VR�DV�
QHDU�JDPH�WLPH�DV�SRVVLEOH��8VH�RQO\�SQHXPDWLF�WLUHV�
RQ�HTXLSPHQW�XVHG�IRU�WKH�UHPRYDO�RI�VQRZ�DQG�LFH��,I�
D�VQRZ�SORZ�LV�XVHG��PDNH�VXUH�WKH�EODGH�LV�JXDUGHG�
ZLWK�39&�SLSH�DQG�FRUQHU�HOERZV�RU�UXEEHU�WLSV��DQG�WKH�
KHLJKW�LV�DGMXVWHG�WR�OHDYH�ô�óµ�LQFK�RI�VQRZ�RQ�WKH�
VXUIDFH��7KH�UHPDLQLQJ�VQRZ�VKRXOG�EH�OHIW�WR�PHOW�LQ�
WKH�VXQOLJKW�DV�EUXVKLQJ�WKH�UHPDLQLQJ�VQRZ�PD\�DOVR�
UHPRYH�WKH�LQÀOO��$YRLG�XVLQJ�D�WDUS�RQ�WKH�ÀHOG�GXULQJ�
IUHH]LQJ�ZHDWKHU��7DUSV��XQOHVV�YLQ\O�RU�SRO\�FRDWHG��FDQ�
IUHH]H�WR�WKH�VXUIDFH��DQG�ZLOO�EH�YHU\�GLIÀFXOW�WR�UHPRYH�

,Q�VRPH�FDVHV�LW�PD\�EH�QHFHVVDU\�WR�XVH�D�ZHLJKWHG�
ODZQ�UROOHU�RYHU�WKH�ÀHOG�WR�EUHDN�XS�LFH��7KH�EURNHQ�LFH�
FDQ�WKHQ�EH�VZHSW�RII�WKH�ÀHOG��

Static Electricity
6XUIDFWDQWV�OLNH�OLTXLG�ODXQGU\�IDEULF�VRIWHQHUV�FDQ�
UHGXFH�VWDWLF�HOHFWULFLW\�

Stain Removal 
0RVW�VWDLQV�FDQ�EH�UHPRYHG�HDVLO\�ZLWK�D�VROXWLRQ�RI�
KRW��EXW�QRW�ERLOLQJ��ZDWHU�DQG�D�PLOG�KRXVHKROG�GHWHU-
JHQW��%UXVK�WKH�VWDLQ�ZLWK�D�VWLII�EULVWOH�EUXVK��VFUXE�
WKH�DUHD�ZLWK�VRDS�DQG�ZDWHU��ULQVH�ZLWK�FOHDQ�ZDWHU��
DQG�SDW�GU\� 

(TXLSPHQW�/HDNV�RU�6SLOOV 
3UHYHQW�OHDNV�RU�VSLOOV�E\�FKHFNLQJ�HTXLSPHQW�DQG�LWV�
FRPSRQHQWV�WKRURXJKO\�EHIRUH�XVH�RQ�WXUI��GR�QRW�ÀOO�
IXHOV��RLOV��ÁXLGV�ZKLOH�HTXLSPHQW�LV�RQ�WKH�ÀHOG��:LSH�

DQ\�H[FHVV�JUHDVH�IURP�DQ\�DOO�ÀWWLQJV��
HYDRAULIC FLUID & MOTOR OIL��3HWUROHXP�EDVHG�
VSLOOV�FDQ�GDPDJH�WKH�V\QWKHWLF�WXUI��8VH�RQO\�WKH�
QHZHU�ELRGHJUDGDEOH�ÁXLGV��LI�DYDLODEOH�IRU�\RXU�HTXLS-
PHQW³GRQ·W�XVH�SHWUROHXP�EDVHG�ÁXLGV��,I�D�OHDN�RF-
FXUV�ZKHQ�XVLQJ�SHWUROHXP�EDVHG�ÁXLGV��XVH�VSLOO�OHDN�
WRZHOV�WR�VRDN�XS�WKH�PDMRULW\�RI�WKH�ÁXLG��9DFXXP�RXW�
WKH�LQÀOO�LQ�WKH�DIIHFWHG�DUHD��XVH�D�VROXWLRQ�RI�KRXVH-
KROG�GLVKZDVKLQJ�OLTXLG�DQG�ZDWHU�WR�EUHDN�GRZQ�DQG�
FOHDQ�DQ\�UHPDLQLQJ�ÁXLG�IURP�WKH�WXUI��2QFH�WKH�WXUI�LV�
FOHDQ��\RX�ZLOO�QHHG�WR�LQVWDOO�QHZ�LQÀOO�

GASOLINE AND DIESEL��'RQ·W�ÀOO�HTXLSPHQW�ZKLOH�LW�LV�
RQ�WKH�WXUI��'R�QRW�RYHUÀOO��8VH�D�FDWFK�SDQ�ZKLOH�ÀOOLQJ�
WR�SUHYHQW�DFFLGHQWDO�VSLOODJH�

GREASE��8VH�JUHDVH�VSDULQJO\�DQG�ZLSH�DQ\�H[FHVV�RII�
RI�DOO�ÀWWLQJV��EHDULQJV��FKDLQV��HWF�

VEHICLES
• 'R�QRW�SDUN�YHKLFOHV�RQ�WKH�ÀHOG��HVSHFLDOO\�LQ�WKH�

KHDW�RI�WKH�GD\��RU�OHDYH�YHKLFOHV�RQ�D�ZHW�RU�KRW�
ÀHOG�IRU�ORQJ�SHULRGV�RI�WLPH�

• (QJLQH�H[KDXVWV�VKRXOG�QRW�EH�IDFHG�GRZQ�WRZDUG�
WKH�SOD\LQJ�ÀHOG��DQG�D�KRW�PXIÁHU�RU�H[KDXVW�SLSH�
VKRXOG�QRW�WRXFK�WKH�VXUIDFH�

• 8VH�OLJKWHU�YHKLFOHV�ZLWK�/*3��/RZ�*URXQG�3UHV-
VXUH��WLUHV�ZLWK�URXQG�HGJHV�WR�SUHYHQW�UXWWLQJ��'R�
QRW�XVH�FOHDWHG�RU�WUDFWLRQ�WLUHV�

• +HDY\�YHKLFOHV��RYHU�����SRXQGV��VKRXOG�KDYH�D�
PD[LPXP�WLUH�SUHVVXUH�RI����SVL�

• 0DNH�ZLGH��QRW�VKDUS��WXUQV��DQG�RQO\�ZKHQ�WKH�YH-
KLFOH�LV�LQ�PRWLRQ��$OO�YHKLFOHV�VKRXOG�PRYH�DW�VORZ�
VSHHGV��$YRLG�DEUXSW�DQG�VXGGHQ�EUDNLQJ��DV�ZHOO�
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DV�VXGGHQ�DFFHOHUDWLRQ�RU�VSLQQLQJ�RI�WKH�ZKHHOV��
HVSHFLDOO\�RQ�ZHW�VXUIDFHV�

• $OO�YHKLFOHV�PXVW�EH�FKHFNHG�EHIRUH�XVH�RQ�WKH�
ÀHOG�WR�GHWHUPLQH�LI�WKH\�DUH�OHDNLQJ�RLO�RU�JDV��,I�
VR��WKH\�VKRXOG�EH�UHSDLUHG�EHIRUH�HQWU\�RQWR�WKH�ÀHOG� 

Concentrated Heavy Use Projection
6WDJHV�DQG�6SHFLDO�(YHQWV 
6WDJH�RU�RWKHU�VHW�XSV�IRU�VSHFLDO�HYHQWV�RU�DFWLYLWLHV��
VXFK�DV�JUDGXDWLRQV��DUH�QRUPDO��3URSHU�ÀHOG�SURWHF-
WLRQ�RI�WKH�V\QWKHWLF�WXUI�PXVW�EH�SURYLGHG�WR�SUHYHQW�
GDPDJLQJ�LW��8VH�SO\ZRRG��LQWHUORFNLQJ�SODVWLF�SDQHOV�
RU�VLPLODU�ZHLJKW�GLVWULEXWLQJ�PDWHULDOV�XQGHU�DOO�FKDLUV�
DQG�WDEOHV³�FRQVXOW�WKH�ÀHOG�EXLOGHU�RU�D�ÀHOG�SURWHF-
WLRQ�FRPSDQ\��8VH�ÀHOG�SURWHFWLRQ�WKDW�GRHV�QRW�KDYH�D�
GLPHQVLRQDO�SURÀOH��H�J���FRUUXJDWLRQ��EHFDXVH�WKH�SUR-
ÀOH�ZLOO�WUDQVIHU�RQWR�WKH�WXUI�DQG�UHTXLUH�KHDY\�JURRP-

LQJ�WR�UHPRYH��1R�DQFKRULQJ�VSLNHV��SRVWV�RU�IRRWLQJ�
VKRXOG�EH�GULYHQ�LQWR�WKH�WXUI��2QFH�WKH�ÀHOG�SURWHFWLRQ�
LV�UHPRYHG��WKH�DUHD�VKRXOG�EH�JURRPHG�DQG�VZHSW�
ZLWK�D�PDJQHW�WR�UHPRYH�DQ\�PLVSODFHG�RU�GURSSHG�
QDLOV��VFUHZV��HWF�

+HOLFRSWHU�/DQGLQJV 
+HOLFRSWHU�ODQGLQJV�PD\�EH�QHFHVVDU\�WR�UHPRYH�DQ�
LQMXUHG�SOD\HU��IRU�H[DPSOH�DQG�WKH�URWRU�ZDVK�ZLOO�OLNHO\�
FDXVH�LQÀOO�WR�EH�GLVSODFHG��$V�VRRQ�DV�SRVVLEOH�HYDOX-
DWH�WKH�DUHD�DQG�JURRP�RU�EUXVK�DV�QHHGHG�

3URWHFWLQJ�'XULQJ�5HQRYDWLRQV 
3URWHFW�WKH�V\QWKHWLF�WXUI�DV�QHHGHG�ZLWK�DSSURYHG�
WDUSV�ZKHQ�QHDUE\�UHQRYDWLRQV��H�J���UXQQLQJ�WUDFN�
UHFRDWV�RU�LQVWDOODWLRQV��FOHDQLQJ�RU�SDLQWLQJ�RI�EOHDFK-
HUV��FRQVWUXFWLRQ�RU�UHSDLUV�WR�OLJKWLQJ��UHQRYDWLRQV�RI�
DGMDFHQW�QDWXUDO�WXUI�ÀHOGV��HWF���PD\�FDXVH�KDUP�WR�WKH�
V\QWKHWLF�WXUI��&RQWDFW�WKH�ÀHOG�EXLOGHU�IRU�D�SURWHFWLRQ�
UHFRPPHQGDWLRQ��,PSURSHU�SODVWLF�SURWHFWLRQ�ZLOO�FDXVH�
KHDW�GDPDJH�
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Brock International LLC – August 19, 2016 
 

 
Specification & Typical Properties 

Product Number PB2000YSR258 

Material Type Expanded Polypropylene Composite containing up to 23% by volume pre-consumer  
and/or reground post-consumer recycled material 

Part Format Interlocking panel 

Part Size, nominal net coverage 24.15 sq ft per panel (2.24 sq m) 

Material Density, nominal 3.62 lbs / cubic ft  (58.0 g per l) 

Part Thickness, nominal 1.00 in (25 mm)   
Part Length, nominal 73.5 in (1867 mm) 

Part Width, nominal 49.0 in (1245 mm) 

Part Weight, nominal 5.56 lbs per panel (2.52 kg) 

 
Property Typical Value Specification 

Tensile Strength 99 psi > 45 psi ASTM D3575-08 

Tensile Elongation 38% >10% ASTM D3575-08 

Vertical Permeability 978 in / hr > 300 in / hr ASTM F1551: EN 12616/DIN 18-
035, Part 6 

Lateral Transmissivity 
Flow Rate @ .005 Gradient  
Flow Rate @ .0075 Gradient  
Flow Rate @ .01 Gradient  
Flow Rate @ .015 Gradient 

 
0.62 gpm/ft 
0.80 gpm/ft 
0.96 gpm/ft 
1.23 gpm/ft 

 
>0.47 gpm/ft 

- 
- 
- 

ASTM D4716 
 

Linear Thermal Expansion 
per 1o C change 

 
0.0833 mm/m 

 
< 0.15 mm/m/oC 

 
ASTM D696-03 

Compression Strength   
@ 25% strain 
@ 50% strain 
@ 75% strain 

 
31 psi 
42 psi 
78 psi 

 
> 25 psi 
> 40 psi 

- 

ASTM D1621-10 

Compression Set – static load 
(35 psi, 900 sec at 23°C, meas. after 48 hrs) 

 
2% 

 
< 5% 

 
Brock test protocol 

Compression Set – repeated impacts 
(35 psi, repeated load, 10,000 cycles, after 24 
hrs) 

 
12% 

 
< 15% 

 
Brock test protocol 

Friction Coefficient 
movement of artificial turf over 50mm  
  maximum force 
  average force 

 
 

2.44 lbs max force 
1.35 lbs avg force 

 
 

> 1.80 lbs max force 
> 1.00 lbs avg force 

 
 

Brock test protocol 
 

Head Injury Criterion – Critical Fall height 
(2” turf, 65/35 sand/rubber over concrete) 

1.7m 1.4m ASTM F355-E / ASTM F1292 

Force Reduction (shock absorption) 70% 50% EN 14808 

Vertical Deformation 6.7mm 12mm EN 14809 

Gmax  80 g 100 g ASTM F355-A 

Environmental Standards Testing 
Cradle to Cradle  
California Proposition 65 
 
California Title 22 

 
Certified 

Pass 
 

Pass 

 
Certified 

Pass 
 

Pass 

 
EPEA Cradle to Cradle 

California Proposition Update 
effective 06 JUNE 2014 

California Code of Regulations, 
Title 22, Division 4.5, Chapter 11 

Resistance to Acid and Alkaline Liquids 
% tensile strength loss - 100yr model  

 
0% after 12 days 

 
- 

EN 14030:2010 
ISPO 12960:1998 

Resistance to Oxidation (Accelerated Aging) 
% tensile strength loss - 100yr model  

 
6% after 56 days @ 110°C 

 
- 

EN ISO 13438:2004 

Microbiological Analysis  
bacteria resistance 
fungi resistance 

 
No growth 
No growth 

 
No growth 
No growth 

 
ASTM G22-76 
ASTM G21-96 
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“Providing Premiere Environmental & Industrial Hygiene Services since 1986” 
 

Corporate Office  

401 Roland Way, Suite 250 

Oakland, CA  94621 

925.808.6700 

www.mecaenviro.com 

 

 

October 16, 2018 Project 2054.2000 

Mr. Steve Keyser 

COO and VP of Engineering 

3090 Sterling Circle Suite 102 

Boulder, Colorado 80301 

Subject: Environmental Compatibility Testing of Brock Organic Infill 

Dear Mr. Keyser: 

Millennium Consulting Associates (Millennium) is pleased to submit this letter report to Brock International 

(Brock) regarding environmental compatibility testing of a softwood-based organic infill. 

PROJECT UNDERSTANDING 

Brock has developed a softwood-based organic infill for use in synthetic turf systems. Brock has requested 

that Millennium perform an environmental compatibility analysis to determine if the infill has the potential 

to impact human health through direct exposure or the potential to degrade groundwater whose beneficial 

uses include municipal water supply or to degrade surface water whose beneficial uses include freshwater 

aquatic habitat. This analysis will also address if the infill may have any end-of-life waste disposal concerns. 

LABORATORY ANALYSIS 

Total Pesticides 

A sample of the organic infill was shipped under chain-of-custody to Pacific Agricultural Laboratory (PAL) 

of Sherwood, Oregon. PAL analyzed the sample for a comprehensive profile of approximately 250 pesticide 

residues using AOAC Method 2007.01 (Pesticide Residues in Foods by Acetonitrile Extraction and 

Partitioning with Magnesium Sulfate; Quechers Method). No pesticide residues were detected above the 

method limit of quantitation (LOQ). No analytical problems were encountered. 

Total Chlorinated Acidic Herbicides 

The organic infill was analyzed by PAL for total chlorinated acidic herbicide residues using FDA PAM II 

Method 180.292 (GC-MS/MS). No chlorinated acidic herbicide residues were detected above the method 

LOQ. No analytical problems were encountered. 

Total CAM 17 Metals and Hexavalent Chromium 

A sample of the organic infill was shipped under chain-of-custody to McCampbell Analytical of Pittsburg, 

CA. The organic infill was extracted using EPA Method 3050B (Acid Digestion of Sediments, Sludges, and 

Soils) and analyzed for total CAM 17 metals using EPA Method 6020 (Inductively Coupled Plasma – Mass 

Spectroscopy; ICP-MS). The organic infill was also extracted using EPA Method 3060A (Alkaline Digestion 

for Hexavalent Chromium) and analyzed for hexavalent chromium using EPA Method 7199 (Determination 

of Hexavalent Chromium in Drinking Water, Groundwater, and Industrial Wastewater Effluents by Ion 



 

2 

 

Chromatography).Table 1 compares the results of total metals testing to guideline values developed for the 

protection of human health and threshold values for the characterization of hazardous waste. No metals 

were detected above guideline values for the protection of human health or threshold values for the 

characterization of hazardous waste. No analytical problems were encountered. 

Leachable CAM 17 Metals and Hexavalent Chromium 

The organic infill was extracted using EPA Method 1312 (Synthetic Precipitation Leachate Procedure; SPLP) 

with deionized water and analyzed for the CAM 17 suite of metals using EPA Method 6020. The organic 

infill will be extracted using EPA Method 1312 with deionized water and analyzed for hexavalent chromium 

using EPA Method 7199. Table 2 compares the results of leachable metals with target leachate 

concentrations developed for the protection of surface water and groundwater whose beneficial uses include 

municipal water supply and cold freshwater aquatic habitat. No metals were detected above laboratory 

reporting limits and all laboratory limits were below their respective target leachate concentrations. 

Leachable Semi-Volatile Organic Compounds including Phenols 

The organic infill was extracted using the Synthetic Precipitation Leachate Procedure (SPLP; EPA Method 

1312) with deionized water. The extract was analyzed for semi-volatile organic compounds including phenols 

using EPA Method 8270C (Semi-Volatile Organic Compounds by Gas Chromatography/Mass 

Spectroscopy (GC/MS). No semi-volatile organic compounds were detected above the method detection 

limit. The laboratory control spike (LCS)/laboratory control spike duplicate (LCSD) for N-Nitrosodi-n-

propylamine were slightly outside of control limits. This qualifier does not affect the validity of the results. 

DISCUSSION 

Total pesticide and chlorinated acidic herbicide residues were not detected above the method limit of 

quantitation in the softwood-based organic infill. The infill does not contain concentrations of total heavy 

metals that exceed guideline values for the protection of human health or threshold values for the 

characterization of hazardous waste. Leachable heavy metals from the infill were not detected above the 

method detection limit.  

Sincerely, 

Millennium Consulting Associates 

 

_____________________________________ 

David Teter, PhD, PE, QSD 

Director, Engineering and Environmental Services 

Attachments:   

Tables 1-2 

Laboratory Analytical Reports 
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�
Response: Gmax ratings are a measure of the firmness of the athletic field. This test can, and 
often is, performed on both natural and synthetic turf fields. The test results are measured on a 
scale of 0 – 200, with a reading of 200 being similar to a concrete surface. ASTM is reviewing a 
testing procedure that would identify any Gmax result above 165 to be unsafe for play at any 
level.  
 
A very well-maintained natural grass field can be expected to test between 90-110, which is often 
the case for NCAA Division 1 or FIFA Certified Soccer Fields which are limited to game use 
only. The system we are recommending for the synthetic turf fields at MVRHS would allow a 
Gmax range from 90 to 125, with a guarantee that the field would not exceed 125 during the 
eight (8) year warranty period. 
 
We have not been authorized to have Gmax tests performed the natural grass fields at MVRHS. 
Given our experience on similar natural grass fields, I would estimate they are in excess of 165. 
We recommend that MVRHS have Gmax tests performed on all their existing natural grass fields.  
�

��� +RZ�ORQJ�VKRXOG�D�QDWXUDO�JUDVV�ILHOG�JURZ�LQ�EHIRUH�XVH�LV�DOORZHG���
�
Response: We typically recommend two (2) growing seasons on a field grown from seed to allow 
for adequate root growth prior to the first use. This typically results in a one (1) year delay 
before use of field. A sodded field can often be used within 4-6 week of completion.  
�
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Response: The total existing use on your existing five (5) fields is 1400 events per year. The 
current youth and adult use totals 450 events per year. If you remove the current youth and adult 
use and allow only the 950 events associated with the High School sports teams, your use hours 
per field would be approximately 475 hours. Although this use is lower than the 680 hours 
recommended by STMA guidelines, it still represents a significant annual use per field. Over the 
last 25 year of my experience I have not seen a client reduce activity and use on their fields as 
implied above. I would be concerned that should the MVRHS decide today to remove the youth 
and adult programs that the decision would be reconsidered in the future and the use would likely 
return. Given the history of use and maintenance on your High School fields, our 
recommendations made in the December 18, 2018 report remain unchanged. 
�

��� ([SODLQ� WKH� DVVXPSWLRQ� RI� ���� +RXUV�(YHQW� LQ� WKH� 8VDJH� �
V� DQG� ZK\� LW� LV�
DFFXUDWH�DSSURSULDWH�LQ�RXU�FDVH����
�
Response: The Sports Turf Managers Association (STMA), recommends that a natural grass 
athletic field can support a maximum range of 680 to 820 hours of use per year depending on the 
location and soil conditions of the field in question.  Additionally, STMA studies show that 
average event hours range from 2.76 to 3.25 hours per athletic event. These events include 
practices, games and special events. For the purpose of this study we use a conservative number 
of 2.5 hours per event. Actual time of events may vary.     
�

��� $GG�DQ�DQDO\VLV�RI�WKH�OLIH�F\FOH�FRVWV�RI�1DWXUDO�YV�6\QWKHWLF�*UDVV�VR�ZH�FDQ�XQGHUVWDQG�
WKH�ORQJ�WHUP�FRVWV�RI�HDFK��ERWK�FDSLWDO�FRVWV�	�PDLQWHQDQFH�FRVWV��
�

 Response: See attached Probable Long-Term Costs for both Natural Grass and Synthetic Turf. 
�

��� $GG� FRPSDULVRQ� WR� RWKHU� UHOHYDQW� SURMHFWV��� 6SHFLILFDOO\� ��1DQWXFNHW� KDV� D� V\QWKHWLF� WXUI�
ILHOG��
�
Response: I am not familiar with the turf field on Nantucket, and I am not sure what comparison 
is being requested. I would be happy to discuss this in person with the committee at our meeting 
on January 23rd.  
�

��� ,QFOXGH� LQIRUPDWLRQ�RQ� W\SHV�DQG�TXDQWLWLHV�RI�)HUWLOL]HU��:HHG�&RQWURO��DQG�'LVHDVH�3HVW�
&RQWURO�FKHPLFDOV�UHFRPPHQGHG�IRU�1DWXUDO�7XUI�PDLQWHQDQFH����

�
Response: We have provided a draft Annual Turf Maintenance Program as part of our December 
18, 2018 report. I have attached it here for your records. For specific fertilizer, pesticide and 
weed control recommendations, including rate and frequency of application, we would have to 
complete detailed soil testing on your fields.  Soil testing requirements are also included in the 
attached draft Annual Turf Maintenance Program. 
�

��� $PRXQW�RI�+�2�UHFRPPHQGHG�IRU�1DWXUDO�7XUI�ILHOG�PDLQWHQDQFH��
�
Response: A standard multi-use athletic field of 360’ x 200’ requires between 1” to 2” of water 
per week from May through October. The amount of water is directly related to the type of soil 
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and drainage system installed in the field.  The result is approximately 500,000 gallons of water 
per year per field. Varying soil conditions may increase the amount of water needed.  
�

��� 6SHFLILFLW\�RQ�UHFRPPHQGHG�6\QWKHWLF�7XUI�DQG�,QILOO�PDWHULDOV�
� �

Response: A specific recommendation was made in our December 18, 2018 report and includes 
the following manufacturers and products. Please refer to our 12/18/18 report for product 
information, maintenance recommendations, specifications and MSDS data sheets. 

 
1. Synthetic Turf Products: 

a. Greenfields Woven Turf System – MX Elite 
b. ACT Global Woven Turf System – Extreme Turf WX50 

 
2. Synthetic Turf Underlayment 

a. Brock USA – Power Base YSR Resilient Pad 
 

3. Synthetic Turf infill Material 
a. Brock USA – Brockfill (Organic Infill) 

�
����$Q\�DGGLWLRQDO�LQIRUPDWLRQ�RQ�WLPLQJ�SKDVLQJ�IRU�PRYLQJ�RXU�IRRWEDOO�ILHOG�FRQVWUXFWLQJ�D�WUDFN��

DORQJ� ZLWK� PRYLQJ� WKH� DIIHFWHG� VRIWEDOO�RWKHU� ILHOGV�� DQG� LPSURYHPHQWV� WR� FXUUHQW� WUDFN�
DUHD�IRRWEDOO�SUDFWLFH�ILHOG��

�
Response: Depending on the time of year the project breaks ground, you could expect between 6-
9 months for construction of all phase one improvements.  
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LQFOXGLQJ�PLQLPXP����IW�EH\RQG�ILHOG�RU�WR�DGMDFHQW�SDWKZD\V�ZKLFKHYHU�LV�JUHDWHU�DV�RXWOLQHG�
EHORZ��$OO�ZRUN�ZLOO�EH�FRRUGLQDWHG�ZLWK�0DUWKD¶V�9LQH\DUG�5HJLRQDO�+LJK�6FKRRO�PDLQWHQDQFH�
DFWLYLWLHV��

�
%�� %� 0DLQWHQDQFH�VXSSRUW�DFWLYLWLHV��VKDOO�LQFOXGH��EXW�VKDOO�QRW�EH�OLPLWHG�WR��WKH�IROORZLQJ��
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��� /LWWHU�SLFNXS�DQG�GLVSRVDO�ZLWKLQ�ILHOG�DUHD�DQG�VXUURXQGV��

��� /DZQ�PDLQWHQDQFH��

��� 0RQWKO\�WXUI�PDLQWHQDQFH�VLWH�FRQGLWLRQ�UHSRUW���EL�ZHHNO\��

��� 3DSHU�SRVWLQJ�LQ�DFFRUGDQFH�ZLWK�VWDWH�ODZV��IRU�FKHPLFDO�DSSOLFDWLRQV��

��� ,UULJDWLRQ�V\VWHP�PDLQWHQDQFH�DQG�UHSDLU��
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SULRU�WR�WKH�RUGHULQJ�RI�PDWHULDO���,QGLFDWH�SURGXFW�VRXUFH��SXUSRVH��FRQFHQWUDWLRQ��WLPLQJ��PHDQV�
RI�DSSOLFDWLRQ�DQG�IUHTXHQF\�RI�DSSOLFDWLRQ��
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UHYLHZ���7KH�UHVXOWV��UHFRPPHQGDWLRQV�RI�WKH�VRLO�WHVWLQJ�DJHQF\�VKDOO�EH�LQFRUSRUDWHG�LQWR�WKH�
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�
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DFFHSWDQFH�DQG�VKDOO�EH�UHQHZHG�DQQXDOO\�ZLWK�ILHOG�XVH�SHUPLW��
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�
����� 48$/,),&$7,216�
�

$�� 7KH�&RQWUDFWRU�GRLQJ�ILHOG�PDLQWHQDQFH�DFWLYLWLHV�VKDOO�KDYH�H[SHULHQFH�LQ�WKH�ODQGVFDSH�
PDLQWHQDQFH�EXVLQHVV�DV�D�SURSULHWRU��SDUWQHUVKLS�RU�FRUSRUDWLRQ��,Q�DGGLWLRQ��WKH�SULQFLSDOV�PXVW�
JLYH�WKH�QDPH�RI�WKH�VFKRRO�RU�RUJDQL]DWLRQ�IURP�ZKLFK�WKHLU�WUDLQLQJ�DQG�H[SHULHQFH�ZDV�
REWDLQHG��WKH�DGGUHVV�DQG�SHULRG�RI�WLPH�E\�GDWHV�IURP�VWDUW�WR�ILQLVK�RI�WUDLQLQJ��7KH�&RQWUDFWRU�
VKDOO�JLYH�WKH�QDPHV�RI�FRPSDQLHV��DGGUHVVHV�DQG�ZULWWHQ�UHIHUHQFHV�IRU�ZKRP�KH�KDV�GRQH�
PDLQWHQDQFH�ZRUN��DV�UHTXLUHG�E\�WKLV�6HFWLRQ��7KH�0DLQWHQDQFH�&RQWUDFWRU�PXVW�EH�ERQGDEOH�
DQG�VKRZ�HYLGHQFH�RI�ILQDQFLDO�VWDELOLW\��VDWLVIDFWRU\�WR�WKH�0DUWKD¶V�9LQH\DUG�5HJLRQDO�+LJK�
6FKRRO�WKDW�KH�VKH�LV�LQ�D�ILQDQFLDO�SRVLWLRQ�WR�FDUU\�RXW�WKH�ZRUN��7KH�&RQWUDFWRU�PXVW�DOVR�EH�
DEOH�WR�WDNH�RQ�WKH�PDLQWHQDQFH�DQG�ZHOIDUH�RI�WKH�FRQWUDFW�DUHDV�WKURXJKRXW�WKH�VSHFLILHG�
SHULRG��6XFK�FDUH�DQG�PDLQWHQDQFH�RI�WKH�FRQWUDFW�DUHD�VKDOO�EH�VXSHUYLVHG�E\�WKH�&RQWUDFWRU�RU�
E\�D�TXDOLILHG�VXERUGLQDWH�DFWLQJ�XQGHU�WKH�GLUHFWLRQ�RI�WKH�&RQWUDFWRU��0DLQWHQDQFH�&RQWUDFWRU�
VKDOO�EH�DSSURYHG�E\�WKH�0DUWKD¶V�9LQH\DUG�5HJLRQDO�+LJK�6FKRRO�SULRU�WR�PDLQWHQDQFH�
DFWLYLWLHV��

�
%�� $Q\�SDYLQJ��VLWH�DPHQLWLHV��SODQW�PDWHULDOV��IHQFLQJ��RU�DQ\�RWKHU�LWHPV�GDPDJHG�E\�HTXLSPHQW�

RZQHG��OHDVHG�RU�RWKHUV�XVHG�E\�WKH�&RQWUDFWRU�RU�KLV�KHU�DJHQW�VKDOO�EH�UHSRUWHG�LPPHGLDWHO\�WR�
WKH�0DUWKD¶V�9LQH\DUG�5HJLRQDO�+LJK�6FKRRO�DQG�UHSDLUHG�RU�UHSODFHG�ZLWKLQ�D�UHDVRQDEOH�
SHULRG�RI�WLPH�DW�WKH�FRQWUDFWRU
V�H[SHQVH�DFFRUGLQJ�WR�WKH�RULJLQDO�PDWHULDOV��VSHFLILFDWLRQV�
GHVLJQ�DQG�H[HFXWLRQ��

�
3$57���352'8&76�
�
����� 72362,/�/2$0�0,;�
�

$�� 1HZ�7RSVRLO��6KDOO�EH�QDWXUDO��IHUWLOH�ORDP�W\SLFDO�RI�FXOWLYDWHG�WRSVRLOV�RI�WKH�ORFDOLW\��FRQWDLQLQJ�
QRW�OHVV�WKDQ����RU�PRUH�WKDQ����E\�ZHLJKW��RI�GHFD\HG�RUJDQLF�PDWWHU��KXPXV��DV�GHWHUPLQHG�E\�
$670�)������� ,I�RUJDQLF�DPHQGPHQWV�DUH�QHHGHG� WR�REWDLQ� WKH�VSHFLILHG�PDWWHU�FRQWHQW�RI� WKH�
WRSVRLO��WKH�RUJDQLF�PDWWHU�VRXUFH�PD\�EH�D�FRPSRVW�PDWHULDO��&RPSRVW�PD\�EH�XVHG��SURYLGHG�WKDW�
WKH�PDWHULDO�KDV�EHHQ�FRPSRVWHG�LQ�DQ�LQ�YHVVHO�V\VWHP��KDV�DQ�RUJDQLF�FRQWHQW�RI�QRW�OHVV�WKDQ������
DQG�D�3+�UDQJH�RI�����WR������

%�� 7RSVRLO�VKDOO�EH�WDNHQ�IURP�D�ZHOO�GUDLQHG��DUDEOH�VLWH��IUHH�RI�VXEVRLO��ODUJH�VWRQHV��HDUWK�FORGV��
VWLFNV��VWXPSV��FOD\�OXPSV��URRWV�RU�RWKHU�REMHFWLRQDEOH��H[WUDQHRXV�PDWWHU�RU�GHEULV��

&�� 7RSVRLO� VKDOO� EH� IUHH� RI� 4XDFN�JUDVV� UKL]RPHV� Agropyron Repens�� DQG� WKH� QXW�OLNH� WXEHUV� RI�
1XWJUDVV��Cyperus Esculentus��DQG�DOO�RWKHU�SULPDU\�QR[LRXV�ZHHGV��

'�� 7RSVRLO�VKDOO�KDYH�D�S+�QRW�OHVV�WKDQ�����RU�JUHDWHU�WKDQ������
(�� 7RSVRLO�VKDOO�QRW�EH�GHOLYHUHG�RU�XVHG�ZKLOH�LQ�D�IUR]HQ�RU�PXGG\�FRQGLWLRQ��
)�� 7RSVRLO�VKDOO�FRQIRUP�WR�WKH�IROORZLQJ�SDUWLFOH�VL]H�GLVWULEXWLRQ��DV�GHWHUPLQHG�E\�SLSHWWH�PHWKRG�LQ�

FRPSOLDQFH�ZLWK�$670�)�������
�

� � � � 6DQG� � �������
� � � � 6LOW� � �������
� � � � &OD\� � ������

�
,I�GHWHUPLQHG�E\�D�VRLO�WHVW�WKDW�WKH�H[LVWLQJ�VWULSSHG�WRSVRLO�GRHV�QRW�PHHW�WKHVH�VSHFLILFDWLRQV��
WKH�WRSVRLO�VKDOO�EH�DPHQGHG�WR�SURYLGH�DQ�DFFHSWDEOH�WRSVRLO�IRU�XVH��/RDP�VDPSOH�DQG�WHVW�
UHVXOWV�VKDOO�EH�SURYLGHG�WR�0DUWKD¶V�9LQH\DUG�5HJLRQDO�+LJK�6FKRRO�IRU�UHYLHZ�RI�DSSURYDO�SULRU�
WR�XVH�RI�ORDP�RQ�VLWH��

�
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����� $'0,;785(6�
�

$�� $GPL[WXUHV�VXFK�DV�OLPH��VXSHUSKRVSKDWH��FRPPHUFLDO�IHUWLOL]HU��DQG�DOO�RWKHU�UHTXLUHG�PDWHULDOV�
IRU�PDLQWHQDQFH�RI�ODZQV�VKDOO�EH�VXEPLWWHG�WR�0DUWKD¶V�9LQH\DUG�5HJLRQDO�+LJK�6FKRRO�IRU�
UHYLHZ�DQG�DSSURYDO��

�
����� 6(('�0,;785(6�

$�� $WKOHWLF�)LHOG�0L[��,UULJDWHG�)LHOGV����7KH�VHHG�VKDOO�FRQVLVW�RI�����SHUHQQLDO�U\HJUDVV�DQG�����
.HQWXFN\�EOXHJUDVV�RQ�D�ZHLJKW�EDVLV��7KH�.HQWXFN\�EOXHJUDVV�SRUWLRQ�RI�WKH�PL[�VKDOO�EH�D�EOHQG�
RI�WKHH�����.HQWXFN\�EOXHJUDVV�YDULHWLHV��RI�ZKLFK�����RI�WKH�VHHG�PL[�VKDOO�EH�DW�OHDVW�WZR�RI�WKH�
IROORZLQJ� YDULHWLHV�� � $EOH� ,�� $VSHQ�� %DQII�� %ODFNVEXUJ�� &KDOOHQJHU�� &ODVVLF�� (FOLSVH�� (VWDWH��
0LGQLJKW��3ULQFHWRQ��3�������5DP�,��7RXFKGRZQ��RU�7UHQWRQ��7KH�EOXHJUDVV�VKDOO�KDYH�D�PLQLPXP�
JHUPLQDWLRQ�SHUFHQWDJH�RI������7KH�SHUHQQLDO�U\HJUDVV�PD\�EH�DQ\�RQH�RI�WKH�IROORZLQJ��$GYHQW��
$IILQLW\��$VVXUH��%ULJKWVWDU��'DQG\��*HWW\VEXUJ��/HJDF\��0DQKDWWDQ�,,��3DOPHU�,,��3LQQDFOH��3UHOXGH�
,,��3UL]P��4XLFNVWDUW��6DWXUQ��6HYLOOH��6KHUZRRG��65�������RU�<RUNWRZQ�,,,��7KH�SHUHQQLDO�U\HJUDVV�
VKDOO�KDYH�D�PLQLPXP�JHUPLQDWLRQ�SHUFHQWDJH�RI������7KH�SHUFHQWDJH�RI�ZHHG�VHHG�VKDOO�QRW�
H[FHHG� ���� DQG� RWKHU� FURS� VHHG� ��� E\� ZHLJKW� RI� WKH� PL[WXUH�� $Q\� YDULHW\� VXEVWLWXWLRQV� RU�
GHYLDWLRQV�IURP�WKHVH�VSHFLILFDWLRQV�PXVW�EH�DSSURYHG�E\�WKH�0DUWKD¶V�9LQH\DUG�5HJLRQDO�+LJK�
6FKRRO��

�
����� &2$56(�6$1'�

$�� 6DQG�IRU�WRS�GUHVVLQJ�PRZHG�DUHDV�VKDOO�EH�URRW�]RQH�VDQG�DV�PDQXIDFWXUHG�E\�5HDG�6DQG�DQG�
*UDYHO��5RFNODQG��0$�RU�HTXDO�DQG�VKDOO�FRQIRUP�WR�WKH�IROORZLQJ�LGHDO�VDPSOH�UDQJH�E\�WKH�
,QWHUQDWLRQDO�6SRUWV�7XUI�5HVHDUFK�&HQWHU��2ODWKH��.6��
�
7(;785$/�$1$/<6,6� � ������5HWDLQHG�RQ�6LHYH�
���������86'$��PP�� 8�6��6LHYH��PHVK�� 0LQLPXP� 0D[LPXP�
� ����� ��� ��� ��
� ������ � ��� ��
� ��������� ������� ��� ����

�
����3$57,&/(�6,=(�
����',675,%87,21� � ������5HWDLQHG�RQ�6LHYH�
���������86'$��PP�� 8�6��6LHYH��PHVK�� 0LQLPXP� 0D[LPXP�
� ����� ��� ���� ��
� ����� ��� ��� ���
� ����� ��� ��� ���
� ����� ��� ��� ���
� ����� ���� ��� ���
� ��������� ���� ��� ���
� ����� ���� ��� ���

�
3$57���(;(&87,21�
�
����� 0$,17(1$1&(�

$�� :DWHULQJ��$OO�ILHOG�DUHDV�DQG�XVH�DUHDV�DGMDFHQW�WR�ILHOG�FRYHUHG�E\�ILHOG�LQJURXQG�LUULJDWLRQ�
V\VWHP��

�
��� :DWHULQJ�RI�WKH�ILHOG�DUHDV�VKDOO�EH�DSSOLHG�DV�QHFHVVDU\�WR�HQVXUH�D�KHDOWK\��YLJRURXV�ODZQ��

�:DWHU�VKDOO�EH�DSSOLHG�DW�WKH�UDWH�RI���LQ�SHU�ZHHN�VXEWUDFWLQJ�WKH�DPRXQW�RI�QDWXUDO�
SUHFLSLWDWLRQ�RFFXUULQJ�GXULQJ�RQH�ZHHN�IRUP�WKH�DPRXQW�WR�EH�DSSOLHG�E\�WKH�&RQWUDFWRU���
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:DWHU�VKDOO�EH�DOORZHG�WR�SHQHWUDWH�WKH�VRLO�WR�D�GHSWK�RI�VL[�����LQFKHV���&RQWUDFWRU�VKDOO�
FRRUGLQDWH�VLWH�ZDWHULQJ�ZLWK�ZHDWKHU�FRQGLWLRQV�DQG�VFKHGXOHG�XVHV��

�
��� ,UULJDWLRQ�V\VWHP�DV�LQVWDOOHG�VKDOO�EH�XWLOL]HG�E\�WKH�&RQWUDFWRU���7KH�&RQWUDFWRU�VKDOO�QRW�

EH�UHVSRQVLEOH�IRU�FRVWV�DVVRFLDWHG�ZLWK�HOHFWULF�VHUYLFH�IRU�LUULJDWLRQ��
�

%�� 0RZLQJ�RI�DWKOHWLF�ILHOG�DUHDV�VKDOO�EH�WKH�UHVSRQVLELOLW\�RI�0DUWKD¶V�9LQH\DUG�5HJLRQDO�+LJK�
6FKRRO�DQG�VKDOO�LQFOXGH�WKH�IROORZLQJ��

�
��� %HIRUH�WKH�ILUVW�PRZLQJ�LQ�WKH�VSULQJ��DOO�GHEULV��OHDYHV��SDSHU��DQG�WUDVK�WKDW�KDV�

DFFXPXODWHG�VKDOO�EH�SLFNHG�XS�DQG�OHJDOO\�GLVSRVHG�RI�RII�WKH�SURSHUW\����
�

��� 0RZLQJ�LQWHUYDOV�VKDOO�EH�VSDFHG�QRW�PRUH�WKDQ�RQH�����LQFK�RI�OHDI�EODGH�LV�UHPRYHG�DW�
DQ\�RQH�WLPH���$W�WKH�WLPH�RI�FXWWLQJ��NHHS�PRZHU�EODGHV�DGMXVWHG�IRU�D�ILQLVKHG�FXW�KHLJKW�
RI�EHWZHHQ����DQG�WZR�RQH�KDOI���������LQFKHV���*UDVV�FXWWLQJV�VKDOO�EH�SLFNHG�XS�DQG�
GLVSRVHG�RI�RII�WKH�VLWH�E\�WKH�&RQWUDFWRU���$UHDV�DURXQG�WUHHV��VKUXE�EHGV�DQG�RWKHU�
REVWDFOHV�VKDOO�EH�KDQG�WULPPHG�DW�WKH�WLPH�RI�HDFK�PRZLQJ�DQG�QHDW�ODZQ�HGJHV�VKDOO�EH�
PDLQWDLQHG���0RZLQJ��WULPPLQJ�DQG�HGJLQJ�VKDOO�EH�SHUIRUPHG�ZHHNO\��RU�ZKHQ�WKH�JUDVV�
LV�RI�VXIILFLHQW�OHQJWK�WR�SURGXFH�FOLSSLQJV�WKDW�DUH�D�PD[LPXP�RQH�����LQFK�ORQJ���5HHO�RU�
URWDU\�PRZHUV�DUH�DFFHSWDEOH�DQG�VKDOO�EH�ZHOO�DGMXVWHG�ZLWK�VKDUS�EODGHV��

�
��� 7ULP�DOO�JUDVV�HGJHV�DW�HDFK�PRZLQJ��DW�SODQW�EHG��SDYHPHQW�HGJHV�DQG�IHQFH�OLQHV��

�
��� 5HPRYH�DQG�OHJDOO\�GLVSRVH�RI�DOO�YLVLEOH�FOXPSV�RI�JUDVV�DIWHU�HDFK�PRZLQJ��

�
D�� $OO�FOLSSLQJV�DUH�WR�EH�UDNHG�IURP�SODQWLQJ�DUHDV�DQG�SDYHPHQWV�DQG�EH�UHPRYHG�IURP�

WKH�VLWH���,I�JUDVV�FOLSSLQJV�DUH�H[FHVVLYH�RQ�ODZQ�DUHDV�DV�GHWHUPLQHG�E\�WKH�0DUWKD¶V�
9LQH\DUG�5HJLRQDO�+LJK�6FKRRO��WKH\�VKDOO�DOVR�EH�UHPRYHG�DW�QR�DGGLWLRQDO�FRVW��

�
E�� $OO�FOLSSLQJV�DUH�WR�EH�UHPRYHG�IURP�FRQFUHWH�DQG�ELWXPLQRXV��ZDONV��FXUEV�DQG�IURP�

DOO�PDQKROHV�DQG�FDWFK�EDVLQV�DIWHU�HDFK�PRZLQJ�E\�HLWKHU�VZHHSLQJ�RU�KRVLQJ��
�

��� &DUH�VKDOO�EH�WDNHQ�QRW�WR�GDPDJH�WUHH�WUXQNV��ZDOOV��FXUEV��HWF���ZKHQ�PRZLQJ�DQG�
WULPPLQJ��

�
&�� )HUWLOL]DWLRQ�3URJUDP���$OO�DWKOHWLF�ILHOG�DUHDV�DQG�DGMDFHQW�XVH�DUHDV��

�
��� &RQWUDFWRU�VKDOO�EH�UHVSRQVLEOH�IRU�IXUQLVKLQJ�DQG�VXSSO\LQJ�FRPPHUFLDO�IHUWLOL]HU�DW�WKH�

UDWHV�UHFRPPHQGHG�E\�WKH�VRLO�DQDO\VLV��EXW�QRW�OHVV�WKDQ�WKH�IROORZLQJ�UDWHV�DQG�
IUHTXHQFLHV�WR�DOO�DFWLYH�SOD\�ILHOG�ODZQ�DUHDV��VRGGHG�DUHDV��DQG�UHFUHDWLRQDO�VORSHV���5DWHV�
PD\�EH�DOWHUHG�EDVHG�RQ�D�VRLO�WHVW�UHFRPPHQGDWLRQ�DV�DSSURYHG�E\�WKH�0DUWKD¶V�9LQH\DUG�
5HJLRQDO�+LJK�6FKRRO��EXW�RWKHUZLVH�VKDOO�EH�DV�IROORZV��

�
D�� )DOO�)HUWLOL]DWLRQ���%HWZHHQ�2FWREHU���DQG�����DSSO\�D����������IHUWLOL]HU�WR�WKH�ODZQV�

DW�WKH�UDWH�RI���SRXQGV�SHU������VTXDUH�IHHW���7KH�QLWURJHQ�FRPSRQHQW�PXVW�EH�DW�OHDVW�
ILIW\������SHUFHQW�VORZ�UHOHDVH�RUJDQLF�VRXUFH�RU�XUHDIRUP���7KH�IHUWLOL]HU�VKDOO�EH�
HYHQO\�GLVWULEXWHG�DQG�ZDWHUHG�XVLQJ�FDXWLRQ�WKDW�WKH�ZDWHU�GRHV�QRW�ZDVK�DZD\�WKH�
IHUWLOL]HU�DQG�FDXVH�LW�WR�FRQFHQWUDWH�LQ�DUHDV��

�
E�� 6SULQJ�)HUWLOL]DWLRQ���%HWZHHQ�$SULO���DQG�����DSSO\�D����������IHUWLOL]HU�WR�WKH�ODZQV�

DW�WKH�UDWH�RI���SRXQGV�SHU������VTXDUH�IHHW���7KH�QLWURJHQ�FRPSRQHQW�PXVW�EH�DW�OHDVW�
ILIW\������SHUFHQW�VORZ�UHOHDVH�RUJDQLF�VRXUFH�RU�XUHDIRUP���7KH�IHUWLOL]HU�VKDOO�EH�
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HYHQO\�GLVWULEXWHG�DQG�ZDWHUHG�XVLQJ�FDXWLRQ�WKDW�WKH�ZDWHU�GRHV�QRW�ZDVK�DZD\�WKH�
IHUWLOL]HU�DQG�FDXVH�LW�WR�FRQFHQWUDWLRQ�LQ�DUHDV��

�
F�� (DUO\�6XPPHU�)HUWLOL]DWLRQ���%HWZHHQ�-XQH���DQG�����DSSO\�D����������IHUWLOL]HU�WR�WKH�

ODZQV�DW�WKH�UDWH�RI���SRXQGV�SHU������VTXDUH�IHHW���7KH�QLWURJHQ�FRPSRQHQW�PXVW�EH�DW�
OHDVW�ILIW\������SHUFHQW�VORZ�UHOHDVH�RUJDQLF�VRXUFH�RU�XUHDIRUP���7KH�IHUWLOL]HU�VKDOO�EH�
HYHQO\�GLVWULEXWHG�DQG�ZDWHUHG�XVLQJ�FDXWLRQ�WKDW�WKH�ZDWHU�GRHV�QRW�ZDVK�DZD\�WKH�
IHUWLOL]HU�DQG�FDXVH�LW�WR�FRQFHQWUDWLRQ�LQ�DUHDV��

�
��� )HUWLOL]HU�VKDOO�EH�/(6&2�)HUWLOL]HU�SURGXFWV�RU�DSSURYHG�HTXDO�DQG�VKDOO�FRQIRUP�WR�

DSSOLFDEOH�VWDWH�IHUWLOL]HU�ODZV���7KH\�VKDOO�EH�XQLIRUP�LQ�FRPSRVLWLRQ��GU\��IUHH�IORZLQJ�DQG�
GHOLYHUHG�WRS�WKH�VLWH�LQ�RULJLQDO��XQRSHQHG�FRQWDLQHUV��HDFK�EHDULQJ�WKH�PDQXIDFWXUHU
V�
JXDUDQWHHG�DQDO\VLV���)HUWLOL]HU�ZKLFK�EHFRPHV�FDNHG�RU�RWKHUZLVH�GDPDJHG��PDNLQJ�LW�
XQVXLWDEOH�IRU�XVH��ZLOO�QRW�EH�DFFHSWHG���3HUFHQW�VORZ�UHOHDVH�DV�VKRZQ�DERYH�VKDOO�EH�
SHUFHQW�VORZ�UHOHDVH�E\�ZHLJKW�RI�WKH�QLWURJHQ�FRQWHQWV�RI�WKH�IHUWLOL]HU��DQG�GHULYHG�IURP�
RUJDQLF�PDWHULDOV��

�
��� 7KH�DUHDV�VKDOO�EH�IHUWLOL]HG�VXIILFLHQWO\�WR�SURGXFH�FRQWLQXRXV�KHDOWK\�JURZWK�DQG�DQ�

DWWUDFWLYH�DSSHDUDQFH��
�

��� $SSO\�WKH�IHUWLOL]HU�RQO\�ZKHQ�WKH�JUDVV�LV�GU\���$IWHU�WKH�$SSOLFDWLRQ��ZDVK�WKH�PDWHULDO�
LQWR�WKH�VRLO�WR�SUHYHQW�GLVFRORUDWLRQ�RU�EXUQLQJ�RI�WKH�JUDVV��

�
��� :KHQ�IHUWLOL]HU�LV�DSSOLHG��&RQWUDFWRU�VKDOO�SURYLGH�SURSHU�SRVWLQJ�DV�UHTXLUHG�E\�6WDWH�ODZ��

�
'�� /LPLQJ���$OO�VSRUW�ILHOG�DUHDV�DQG�DGMDFHQW�XVH�DUHDV�WR�VXUURXQGLQJ�SDWKZD\V��

�
��� /LPH�VKDOO�EH�JURXQG�OLPHVWRQH�FRQWDLQLQJ�QRW�OHVV�WKDQ�HLJKW\�ILYH������SHUFHQW�RI�WRWDO�

FDUERQDWHG�DQG�VKDOO�EH�JURXQG�WR�VXFK�D�ILQHQHVV�WKDW�ILIW\������SHUFHQW�ZLOO�SDVV�WKURXJK�D�
WZHQW\������PHVK�VLHYH���&RDUVHU�PDWHULDO�VKDOO�EH�DFFHSWDEOH�SURYLGHG�VSHFLILHG�UDWHV�RI�
DSSOLFDWLRQ�DUH�LQFUHDVHG�SURSRUWLRQDWHO\�RQ�WKH�EDVLV�RI�TXDQWLWLHV�SDVVLQJ�WKH�RQH�KXQGUHG�
������PHVK�VLHYH��

��� $W�WKH�VWDUW�RI�WKH�PDLQWHQDQFH�SURJUDP��VRLO�WHVWV�VKDOO�EH�SHUIRUPHG�DV�UHTXLUHG�XQGHU�
3DUDJUDSK�����$��7KLV�VKRXOG�UHYHDO�WKH�FRQGLWLRQ�RI�WKH�ODZQV�DV�WR�ZKHWKHU�OLPLQJ�ZLOO�EH�
UHTXLUHG�DW�WKDW�WLPH��

��� *URXQG�OLPHVWRQH�ZLOO�EH�DSSOLHG�WR�ODZQ�DUHDV�WR�EULQJ�WR�D�GHVLUHG�����WR�����S+�OHYHO��
��� 5DWH�RI�DSSOLFDWLRQ�RI�JURXQG�OLPHVWRQH�VKDOO�EH�DW�OHDVW�WKLUW\������SRXQGV��EXW�VKDOO�QRW�

H[FHHG�ILIW\������SRXQGV�SHU�WKRXVDQG���������VTXDUH�IHHW�DW�DQ\�RQH�WLPH��ZLWK�DW�OHDVW�
WKLUW\������GD\��EHWZHHQ�DSSOLFDWLRQV�WR�EULQJ�WKH�S+�WR�WKH�GHVLUHG�OHYHO��

��� /LPH�DSSOLFDWLRQV�VKDOO�EH�LQ�ODWH�IDOO��PLG�ODWH�1RYHPEHU���
���� /LPHVWRQH�DQG�IHUWLOL]HU�VKDOO�EH�VHSDUDWH�DSSOLFDWLRQV��

�
(�� :HHG�&RQWURO�

�
��� ,I�DQG�ZKHQ�ZHHGV�RFFXU��WKH\�VKRXOG�EH�LGHQWLILHG�DQG�WKH�DSSURSULDWH�VHOHFWLYH�KHUELFLGH�

VHOHFWHG�E\�WKH�8QLYHUVLW\�RI�0DVVDFKXVHWWV�([SHULPHQW�6WDWLRQ�LQ�:DOWKDP��
0DVVDFKXVHWWV���$SSOLFDWLRQ�ZLOO�EH�FDUULHG�RXW�E\�WKH�&RQWUDFWRU�DV�SDUW�RI�WKH�SURJUDP�LQ�
HDUO\�VSULQJ�DQG�ODWH�IDOO��SULRU�WR�DHULILFDWLRQ��DQG�DV�UHFRPPHQGHG�E\�WKH�([SHULPHQW�
6WDWLRQ��

�
)�� 'LVHDVH�DQG�3HVW�&RQWURO�

�
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��� 7KH�FRQWUDFWRU�VKDOO�QRWLI\�WKH�0DUWKD¶V�9LQH\DUG�5HJLRQDO�+LJK�6FKRRO�RI�DQ\�GLVHDVHG�RU�
GLVWUHVVHG�JUDVV�DUHDV��DQG�VXEPLW�GLVHDVHG�RU�GLVWUHVVHG�VDPSOHV�WR�WKH�8QLYHUVLW\�RI�
0DVVDFKXVHWWV�([SHULPHQW�6WDWLRQ�LQ�:DOWKDP��0DVVDFKXVHWWV��IRU�UHFRPPHQGDWLRQV�DQG�
DSSOLFDWLRQ�SURFHGXUHV���7KH�&RQWUDFWRU�VKDOO�DSSO\�LQVHFWLFLGHV�DQG�RU�IXQJLFLGHV�WR�ODZQ�
RQO\�ZKHUH�QHFHVVDU\�DQG�DV�UHFRPPHQGHG�E\�WKH�([SHULPHQW�6WDWLRQ��

�
*�� $HUDWLRQ�	�9HUWL'UDLQ�

�
��� $HUDWLRQ�VKDOO�EH�GRQH�ZLWK�D�GHYLFH�ZKLFK�UHPRYHV�SOXJV�RI�HDUWK�DSSUR[LPDWHO\�RQH�KDOI�

������LQFK�LQ�GLDPHWHU�DQG�D�PLQLPXP�RI�WHQ������LQFKHV�GHHS��0XOWLSOH�SDVVHV�LQ�GLIIHUHQW�
GLUHFWLRQV�DUH�UHFRPPHQGHG��ZLWK�D�JRDO�RI�������SOXJV�SHU�VTXDUH�IRRW��0DNH�PLQLPXP�
WZR�����SDVVHV��6RLO�SOXJV�DUH�WR�EH�UHPRYHG�IURP�WKH�ILHOG��6KRUWHU�WLQHV�PD\�EH�XVHG�XSRQ�
UHYLHZ�ZLWK�DQG�SULRU�DSSURYDO�IURP�WKH�2ZQHU�
�

��� 9HUWL'UDLQ���3URYLGH�D�IXOO�GHSWK�DHUDWLRQ�ZLWK�9HUWL'UDLQ�HTXLSPHQW��/DUJHU�9HUWL'UDLQ�
HTXLSPHQW�WKDW�SHQHWUDWHV�WKH�IXOO���´�GHSWK�RI�WRSVRLO�LV�SUHIHUUHG��9HUWL'UDLQ�HTXLSPHQW�
GULYHV�WLQHV�LQWR�WKH�VRLO�DQG�IUDFWXUHV�WKH�FRPSDFWHG�WRSVRLO��

�
+�� 7RS�'UHVVLQJ�

�
��� $OO�ODZQ�DQG�VRG�DUHDV�VKDOO�EH�DHUDWHG�DQG�WRS�GUHVVHG�ZLWK�RQH�TXDUWHU�������LQFK�OD\HU�RI�

WRSGUHVVLQJ�VDQG�DQG�WKRURXJKO\�ZRUNHG�LQWR�WKH�VRLO���$GMXVW�WRS�GUHVVLQJ�SURJUDP�WR�WKH�
VSHFLILF�FRQGLWLRQV�WR�EH�FRUUHFWHG��

�
,�� 6OLFH�DQG�6HHG�

�
��� $IWHU�DHUDWLRQ�DQG�WRS�GUHVVLQJ��VOLFH�DQG�VHHG�ZLWK�DWKOHWLF�ILHOG�VHHG�PL[�VSHFLILHG���6OLFH�

VHHGHU�DQG�PHWKRG�VKDOO�EH�DSSURYHG�E\�WKH�0DUWKD¶V�9LQH\DUG�5HJLRQDO�+LJK�6FKRRO���
6HHGLQJ�VKDOO�EH�GRQH�LQ�WZR�GLUHFWLRQV�DW�ULJKW�DQJOHV�WR�HDFK�RWKHU�XVLQJ�DQ�DSSURYHG�
VHHGHU�ZKLFK�VOLFHV�H[LVWLQJ�WXUI�DQG�SODQWV�VHHG�DSSUR[LPDWHO\�����LQ�GHHS�LQWR�VRLO��

�
-�� 7RSVRLO�/RDP�)LOO�

�
��� 7RSVRLO�ORDP�DOO�EDUH�DUHDV��GHSUHVVLRQV�DQG�ZDVKRXWV�WR�EULQJ�ILQLVKHG�JUDGH�OHYHO�WR�

DGMDFHQW�WXUI�DUHDV�DQG�VHHG��
�

.�� /DZQ�0DLQWHQDQFH�7DVN�6FKHGXOH�
�

7DVN� � $V�1HF��:HHNO\� 0RQWKO\� <HDUO\� -� )� 0� $� 0� -� -� $� 6� 2� 1��'�
�

6RLO�7HVWV�� � � � ;� �� �� �� �� �� �� �� ;� � �� �� ��
:DWHULQJ� �RI�LUULJDWHG�WXUI�

DUHDV�� ;� � � � �� �� �� �� ;� ;� ;� ;� ;� 2� �� ��
0RZLQJ�DQG�(GJLQJ�E\��
2ZQHU� � ;� � � �� �� �� ;� ;� ;� ;� ;� ;� ;� ;� ��
)HUWLOL]LQJ� � � � �;� �� �� �� ;� �� ;� �� �� ;� ;� �� ��
/LPLQJ� � � � � ;� �� �� �� �� �� �� �� �� �� �� ;� ��
:HHG�&RQWURO� 2� � � � �� �� �� �� �� ;� 2� 2� 2� ;� �� ��
'LVHDVH�DQG�3HVW�&RQWURO� 2� � � � �� �� �� �� 2� 2� 2� 2� 2� 2� �� ��
6OLFH�DQG�6HHG� � � � �;� �� �� �� �� ;� �� �� �� ;� �� �� ��

$HUDWLRQ� �
��� $FWLYH�$UHDV� � � �;� � �� �� �� ;� �� �� �� �� ;� �� �������
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�
9HUWL'UDLQ� �
��� $FWLYH�$UHDV� � � �;� � �� �� �� �� �� �� �� �� ;� �� �������
�
7RS�'UHVVLQJ� �
��� $FWLYH�$UHDV� � � �;� � �� �� �� ;� �� �� �� ;� �� �� ��

�
5ROOLQJ� � � � �;� � �� �� �� �� ;� �� �� �� �� �� �� ��

�
;� �7DVN�LV�PDQGDWRU\�
2� �7DVN�VKDOO�EH�GRQH�DV�QHFHVVDU\�DQG�DQ�DSSURYDO�LV�UHTXLUHG�E\�WKH�0DUWKD¶V�9LQH\DUG�5HJLRQDO�+LJK�6FKRRO�

�
����� ,55,*$7,21�6<67(0�0$,17(1$1&(�
�

$�� 6\VWHP�)DPLOLDUL]DWLRQ�
�

��� 7KH�&RQWUDFWRU�VKDOO�LQVSHFW�WKH�LUULJDWLRQ�V\VWHP�DQG�EHFRPH�IDPLOLDU�ZLWK�WKH�OD\RXW�RI�WKH�
V\VWHP��DOO�PDWHULDOV�DQG�HTXLSPHQW�XVHG�DQG�DOO�VHUYLFHV�UHODWLQJ�WR�LW���7KLV�LQFOXGHV�WKH�
LUULJDWLRQ�V\VWHP�DV�LQVWDOOHG��DOO�SLSLQJ��YDOYHV��VSULQNOHU�KHDGV��DFFHVV�ER[HV��FRQWUROV��
GUDLQV��ZHOOV��SXPSV�DQG�DOO�DSSXUWHQDQFHV��

�
%�� 6KRS�'UDZLQJV�

�
��� ,W�VKDOO�EH�WKH�UHVSRQVLELOLW\�RI�WKH�&RQWUDFWRU�WR�REWDLQ�D�VHW�RI�WKH�FRPSOHWH�6KRS�'UDZLQJV�

DQG�$V�%XLOW�'UDZLQJV�IURP�WKH�0DUWKD¶V�9LQH\DUG�5HJLRQDO�+LJK�6FKRRO��
�

&�� 2SHUDWLRQ�DQG�0DLQWHQDQFH�0DQXDO�
�

��� $W�WKH�VWDUW�RI�WKH�LUULJDWLRQ�V\VWHP�PDLQWHQDQFH�SURJUDP��WKH�&RQWUDFWRU�VKDOO�REWDLQ�RQH�����
FRS\�RI�WKH�2SHUDWLRQ�DQG�0DLQWHQDQFH�0DQXDO�IURP�WKH�0DUWKD¶V�9LQH\DUG�5HJLRQDO�+LJK�
6FKRRO��

�
'�� 6\VWHP�0DLQWHQDQFH�3URFHGXUHV�

�
��� 7KH�&RQWUDFWRU�VKDOO�PDLQWDLQ�WKH�LUULJDWLRQ�V\VWHP�LQ�RSWLPXP�RSHUDWLQJ�FRQGLWLRQ�GXULQJ�

WKH�HQWLUH�PDLQWHQDQFH�SHULRG���7KH�&RQWUDFWRU�VKDOO�EH�UHVSRQVLEOH�IRU�HQVXULQJ�WKDW�WKH�
PDQXIDFWXUHU
V�SULQWHG�LQVWUXFWLRQV�DQG�UHFRPPHQGDWLRQV�DUH�FORVHO\�IROORZHG��

�
��� ,I�DW�DQ\�WLPH�DQ\�LWHP�RU�SDUW�RI�WKH�V\VWHP�LV�QRW�SURSHUO\�IXQFWLRQLQJ��RU�LV�QRW�DV�

LQWHQGHG��LW�LV�WKH�UHVSRQVLELOLW\�RI�WKH�&RQWUDFWRU�WR�EULQJ�WKLV�WR�WKH�DWWHQWLRQ�RI�WKH�
0DUWKD¶V�9LQH\DUG�5HJLRQDO�+LJK�6FKRRO�DQG�UHFRUG�WKH�SUREOHP�LQ�WKH�VHPL�PRQWKO\�
VXPPDU\�UHSRUW�ZLWK�D�GHWDLOHG�HVWLPDWH�RI�UHSDLU�RU�UHSODFHPHQW�EHLQJ�VHQW�WR�WKH�0DUWKD¶V�
9LQH\DUG�5HJLRQDO�+LJK�6FKRRO�LPPHGLDWHO\�DIWHU�GDPDJH�LQVSHFWLRQ�DQG�WKH�0DUWKD¶V�
9LQH\DUG�5HJLRQDO�+LJK�6FKRRO
V�DSSURYDO���7KH�&RQWUDFWRU�VKDOO�EH�SUHSDUHG�WR�VXSSOHPHQW�
ZDWHU�E\�KRVH�WUXFN�DW�VWDWHG�LUULJDWLRQ�UDWHV��LI�DQ\�SDUW�RI�WKH�V\VWHP�LV�PDOIXQFWLRQLQJ�IRU�
ORQJHU�WKDQ�RQH�ZHHN�EHWZHHQ�0D\��VW�DQG�6HSWHPEHU��VW�DQG�VKDOO�FRQWLQXH�XQWLO�WKH�
V\VWHP�LV�IXOO\�RSHUDWLRQDO�DW�WKH�FRVW�RI�WKH�&RQWUDFWRU���$OO�UHSODFHPHQW�SDUWV��PDWHULDOV�DQG�
ODERU��H[FHSW�IRU�GHIHFWV�LQ�WKH�RULJLQDO�SDUWV��PDWHULDOV�DQG�ZRUNPDQVKLS��VKDOO�EH�WKH�
UHVSRQVLELOLW\�RI�WKH�&RQWUDFWRU��LW�VKDOO�DOVR�EH�WKH�UHVSRQVLELOLW\�RI�WKH�&RQWUDFW�WR�SURYLGH�
DQG�HQVXUH�WKDW�DQ\�QHFHVVDU\�FRQGLWLRQ���7KH�&RQWUDFWRU�VKDOO�FDUU\�RXW�WKH�UHSODFHPHQW�
ZLWK�WKH�DSSURYDO�RI�WKH�0DUWKD¶V�9LQH\DUG�5HJLRQDO�+LJK�6FKRRO�DQG�ZLWK�WKH�FRVW�EHLQJ�
ERUQH�E\�WKH�0DUWKD¶V�9LQH\DUG�5HJLRQDO�+LJK�6FKRRO�XQOHVV�WKHUH�KDV�EHHQ�QHJOLJHQFH�RQ�
WKH�SDUW�RI�WKH�&RQWUDFWRU��
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�
��� $OO�UHSODFHPHQW�SDUWV�DQG�LUULJDWLRQ�SLSH�VKDOO�EH�E\�WKH�VDPH�PDQXIDFWXUHU�RU�DSSURYHG�

HTXDO�DFFRUGLQJ�WR�RULJLQDO�VSHFLILFDWLRQV��
�

��� ,Q�DOO�FDVHV�IRU�UHSDLUV�RU�FKDQJHV��D�UHDVRQDEOH�WLPH�SHULRG�VKDOO�EH�GHWHUPLQHG�GXULQJ�
ZKLFK�WKH�ZRUN�FDQ�EH�DFFRPSOLVKHG��

�
��� 7KH�&RQWUDFWRU�VKDOO�EH�UHVSRQVLEOH�IRU�WKH�IROORZLQJ�LWHPV�RQ�D�ZHHNO\�EDVLV��

�
D�� &KHFN�VSUD\�KHDGV�WR�DVVXUH�WKHLU�SURSHU�RSHUDWLRQ�ZKLFK�LQFOXGHV�GHVLJQ�FRYHUDJH��

YROXPH�DQG�WLPLQJ�DQG�WR�FKHFN�IRU�YDQGDOLVP���+HDG�VSUD\�SDWWHUQ�VKDOO�EH�DGMXVWHG��LI�
UHTXLUHG��WR�SURYLGH�FRPSOHWH�DQG�DGHTXDWH�FRYHUDJH�RI�WKH�DUHDV�WR�EH�ZDWHUHG��

�
E�� &OHDQ�VSUD\�KHDG�RI�DQ\�VDQG��VLOW�RU�GHEULV�DQG�WULP�JUDVV�DURXQG�KHDGV��

�
F�� 5HSDLU�DOO�GDPDJH�WKDW�PD\�RFFXU�LPPHGLDWHO\��DIWHU�QRWLI\LQJ�WKH�0DUWKD¶V�9LQH\DUG�

5HJLRQDO�+LJK�6FKRRO
V�5HSUHVHQWDWLYH�DQG�DOVR�QRWLQJ�WKH�SUREOHP�LQ�WKH�VHPL�PRQWKO\�
UHSRUW��

�
��� 7KH�&RQWUDFWRU�VKDOO�WZLFH�SHU�\HDU��UHPRYH�WKH�ODVW�VSUD\�KHDG�IURP�HDFK�OLQH�DQG�IOXVK�

SLSH�OLQHV�RI�JULW�DQG�JUDYHO�E\�GUDLQDJH�DQG�EORZLQJ�RXW�HDFK�OLQH�ZLWK�FRPSUHVVHG�DLU���6HH�
VWDUW�XS�DQG�ZLQWHUL]LQJ�PDLQWHQDQFH�SURFHGXUHV�LQ�WKLV�'LYLVLRQ���7KLV�VKDOO�EH�GRQH�PRUH�
IUHTXHQWO\�LI�LW�LV�QHFHVVDU\��

�
��� 7KH�&RQWUDFWRU�VKDOO�EH�UHVSRQVLEOH�IRU�VWDUW�XS�RI�WKH�LUULJDWLRQ�V\VWHP�LQ�WKH�VSULQJ��

�
D�� 7KH�HQWLUH�V\VWHP�VKDOO�EH�EORZQ�RXW���7KH�V\VWHP�VKDOO�QRW�EH�GUDLQHG��

�
E�� 7KH�&RQWUDFWRU�VKDOO�WHVW�WKH�HQWLUH�LUULJDWLRQ�V\VWHP��LQFOXGLQJ�WKH�SXPS�VWDWLRQ���7KH�WHVW�

VKDOO�FOHDUO\�GHPRQVWUDWH�WKDW�HDFK�DQG�HYHU\�SDUW�RI�WKH�V\VWHP�IXQFWLRQV�DV�LQWHQGHG��
�

��� 0DQXDO�IHDWXUH�RI�WKH�LUULJDWLRQ�V\VWHP�VKDOO�EH�WHVWHG�IRU�VDWLVIDFWRU\�RSHUDWLRQ���
:DWHU�VKDOO�EH�WXUQHG�LQWR�HDFK�SRUWLRQ�RI�WKH�LUULJDWLRQ�OLQH�DQG�PDLQWDLQHG�DW�IXOO�
SUHVVXUH�IRU�QRW�OHVV�WKDQ�RQH�KDOI�KRXU�DIWHU�DOO�DLU�KDV�EHHQ�H[SHOOHG�IURP�WKH�
OLQH��,I�XQVDWLVIDFWRU\�SHUIRUPDQFH�RU�DQ\�OHDNV�GHYHORSHG��WKLV�VKDOO�EH�GHVFULEHG�
LQ�WKH�VXPPDU\�UHSRUW��WKH�FRQGLWLRQ�FRUUHFWHG�DQG�WKHVH�WHVWLQJ�SURFHGXUHV�
UHSHDWHG�XQWLO�VDWLVIDFWRU\�RSHUDWLRQ�LV�REWDLQHG��

�
����� 0,6&(//$1(286�0$,17(1$1&(�
�

$� 7UDVK�DQG�/LWWHU�3LFNXS�
�

��� /LWWHU�VKDOO�EH�SLFNHG�XS�DIWHU�HDFK�HYHQW�RQ�D�GDLO\�EDVLV�DQG�OHJDOO\�GLVSRVHG�RI�RII�WKH�VLWH�
E\�WKH�&RQWUDFWRU��

�
����� '$0$*(�,163(&7,21�
�

$�� &RQWUDFWRU�VKDOO�LQVSHFW�IRU�DQG�UHSRUW�DOO�YDQGDOL]HG�DQG�RWKHUZLVH�GDPDJHG�FRQGLWLRQV�RQ�D�
PRQWKO\�EDVLV�DQG�LQFOXGH�WKH�GDPDJH�UHSRUW�LQ�WKH�PRQWKO\�VXPPDU\�UHSRUW�WR�WKH�0DUWKD¶V�
9LQH\DUG�5HJLRQDO�+LJK�6FKRRO��

�
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%�� 7KH�0DUWKD¶V�9LQH\DUG�5HJLRQDO�+LJK�6FKRRO�ZLOO�SURYLGH�WKH�&RQWUDFWRU�ZLWK�WKH�QHFHVVDU\�
FKHFNOLVW�WR�IDFLOLWDWH�WKH�UHSRUWLQJ��

�
&�� )RUPV�VKDOO�EH�VXEPLWWHG�LQ�WULSOLFDWH�WR�WKH�0DUWKD¶V�9LQH\DUG�5HJLRQDO�+LJK�6FKRRO�RQ�WKH�ILUVW�

0RQGD\�RI�HDFK�0RQWK��
�
�

(1'�2)�'2&80(17�


