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Existing Site Conditions
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Wetland delineation
Aug. 29th 2019
By GZA accordance federal 
manual and they are 
considered hydrologically 
isolated

Also according to GZA:

‘Wetland is unlikely to 
support endangered species’
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Hydraulic Analysis
Hydraulic Analysis Methodology:
• FEMA Information (flows, starting WSEs)
• Surveyed Cross Sections
• Existing Conditions Model
• Proposed Conditions Model
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Hydraulic Analysis
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Hydraulic Analysis

Cross Section Through Field
• Field at edge of floodplain

(ineffective flow area)
• Fill is above 10-year water surface 
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Hydraulic Analysis
Blind Brook Water Surface Profile:
• Flood elevations governed by tidal 

conditions
• Volume of flood storage in reach is 

600,000 cubic yards
• Volume of fill for field is 1,800 cubic 

yards
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Programming and Hours of Use
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» HOURS OF USE
In order to maintain a high-quality surface, natural systems are limited in the play they can 
withstand, and weather only impacts these limitations.

 NATIVE SOIL NATURAL GRASS

 SAND BASED (UNDER DRAINED)

 HYBRID NATURAL GRASS

 SYNTHETIC TURF SYSTEMS

10-15 HOURS PER WEEK (FOR IDEAL SURFACE CONDITIONS WITH CONSISTENT GRASS COVERAGE)

15-25 HOURS PER WEEK 

20 – 30 HOURS PER WEEK

50+ HOURS PER WEEK (FOR IDEAL SURFACE CONDITIONS WITH CONSISTENT INFILL COVERAGE

Programming and Hours of Use

 CURRENT NURSERY FIELD PROGRAM DEMAND: 
 44.5 HOURS PER WEEK IN SPRING 
 0 HOURS PER WEEK IN SUMMER : PREPARATION FOR FALL US, UNABLE TO PROGRAM
 36.5 HOURS PER WEEK IN FALL

» In 2018, 40% of Nursery Field programming was cancelled or relocated due to rain or 
unplayable conditions.

» SUGGESTED PROGRAM USE TO MAINTAIN IDEAL CONDITIONS
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Existing Field & Potential Improvements
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Existing Conditions Review

 200’x330’ field size

 Infiltration is poor
 (0.1” of rain per hour)

 The balance of rainwater ponds within 
one end and corner of  field and flows 
uncontrolled across the field and into the 
existing wetlands 

North
14.72 +

10.68 +

+13.42

13.03+

+9.82 
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Proposed Field Layout

 204’ x 345’ proposed field to 
accommodate soccer, lacrosse, field 
hockey up to high school level of play

 Field elevation lowered to elevation 12.5 
at perimeter.  Finished elevation is 6” 
above the 100-year flood elevation taking 
the entire field out of impacts from flooding

 Field layout shifted south to fit within 
current fence line with no direct impacts to 
the existing wetlands

North
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 NATIVE NATURAL GRASS SYSTEMS
 Surface runoff

 1.5-2% slope to field sideline 
perimeter drainage system

 Balance of water would be control 
released

» How will the field drain?

Proposed Field Layout – Natural Grass Field Renovation – Native Topsoil Rootzone
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Proposed Field Layout – Natural Grass Field Renovation– Native Topsoil Rootzone

North

+12.75 (13.43 ex)

+12.25
(9.82 ex)

12.25+
(10.68 ex)

14.03+

+14.03
12.50 +
(14.72) 

13.03+

 NATIVE NATURAL GRASS SYSTEMS
 Surface runoff, Crown Field Minimize 

water on the surface

 1.5-2% slope to field sideline 
perimeter drainage system

 Balance of water would be control 
released
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 NATURAL GRASS SAND BASED 
SYSTEMS

 Primarily vertical infiltration, minimal 
runoff

 0.5-1% slope to field sideline with 
underdrains to perimeter drainage 
system

 Balance of water would be control 
released

» How will the field drain?

Proposed Field Layout – Natural Grass Field Renovation – Sand Based Rootzone
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Proposed Field Layout – Natural Grass Renovation– Sand Based Rootzone

North

12.75+

+13.00
+12.75
(13.43 ex)

+12.25
(9.82 ex)

12.25+
(10.68 ex)

12.50 +
(14.72) 

13.03+

 NATURAL GRASS SAND BASED 
SYSTEMS

 Primarily vertical infiltration, minimal 
runoff

 0.5-1% slope to field sideline with 
underdrains to perimeter drainage 
system

 Balance of water would be control 
released
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 HYBRID NATURAL GRASS SYSTEMS
 Surface runoff

 1.5-2% slope to field sideline 
perimeter drainage system

 Balance of water would be control 
released

 Blend of natural grass and synthetic 
turf fibers

*Potentially more durable than sand        
based and easier to maintain

» How will the field drain?

Proposed Field Layout – Hybrid Grass Field Renovation – Native Topsoil Rootzone
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Proposed Field Layout – Hybrid

 HYBRID NATURAL GRASS SYSTEMS
 Surface runoff

 1.5-2% slope to field sideline 
perimeter drainage system

 Balance of water would be control 
released
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Proposed Field Layout – Hybrid Grass Field Renovation– Native Topsoil Rootzone

North

+12.75 (13.43 ex)

+12.25
(9.82 ex)

12.25+
(10.68 ex)

14.03+

+14.03
12.50 +
(14.72) 

13.03+

 HYBRID NATURAL GRASS SYSTEMS
 Surface runoff, Crown Field Minimize 

water on the surface

 1.5-2% slope to field sideline 
perimeter drainage system

 Balance of water would be control 
released
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» How will the field drain?

 SYNTHETIC TURF SYSTEMS
 No surface runoff from field, vertical 

infiltration into subgrade soils

 Field acts as a retention basin (2”+ 
rainstorm would be contained within 
the field without discharge)

 Balance of water would be control 
released

Proposed Field Layout – Synthetic Turf Field Renovation
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Proposed Field Layout – Synthetic Turf Field Renovation

North

12.75+

+13.00
+12.75
(13.43 ex)

+12.25
(9.82 ex)

12.25+
(10.68 ex)

12.50 +
(14.72) 

13.03+

 SYNTHETIC TURF SYSTEMS
 No surface runoff from field, vertical 

infiltration into subgrade soils

 Field acts as a retention basin (2”+ 
rainstorm would be contained within 
the field without discharge)

 Balance of water would be control 
released
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» ADVANTAGES AND DISADVANAGES
Native Topsoil Rootzone Sand Based Rootzone
 SURFACE TEMPERATURE
 MAINTAIN NATURAL SURFACE
 INITIAL COST
 MAINTENANCE/FERTILIZER/ WATER/$

 SURFACE TEMPERATURE
 RESILENCY; RESISTING COMPACTION
 WEATHER / LESS FIELD CLOSURES

PR
O

S…
.

C
O

N
S…

.  DURABILITY
 COMPACTION & DRAINAGE  

REQUIRING FIELD CLOSURES

 MAINTENANCE/FERTILIZER/WATER/$$$

Natural Grass Renovation : Native vs Sand Based Rootzones
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» ADVANTAGES AND DISADVANAGES
Natural Grass Systems Synthetic Turf
 SURFACE TEMPERATURE
 MAINTAIN NATURAL SURFACE
 INITIAL COST (NATIVE)

 COST PER HOUR OF USE
 DURIBILTY/HOURS OF USE
 WEATHER RESISTANCE
 LESS MAINTENANCE/NO FERTILIZER/NO 

WATER
 SURFACE CONSISTENCY

PR
O

S…
.

C
O

N
S…

.  INITIAL COST
 SURFACE TEMPERATURE 

Athletic Systems / Surfacing

 MAINTENANCE/FERTILIZER/WATER
 DURABILITY/HOURS OF USE
 WEATHER/FIELD CLOSURES
 OVERALL COST (SAND BASED AND HYBRID)

Synthetic Turf $$$Native Topsoil Rootzone $
Sand Based Rootzone $$$
Hybrid $$$
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Heath & Human Safety
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Health & Human Safety

» What are the health impacts of natural grass systems?

PESTICIDES

 No pesticide use on grounds at schools and day cares centers.
 No school or day care center can apply pesticides to any playgrounds, turf or athletic fields, under 

amendments to the New York State Education Law (Section 409-k) and Social Services Law 
(Section 390-g) *Emergency situation

FERTILIZERS

 NPK (Nitrogen, Phosphorus, Potassium) Run-off
 Phosphorus is one of the leading causes of water pollution, according to the New York State 

Department of Environmental Conservation
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Health & Human Safety
» What are the health impacts of natural grass systems?
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SYNTHETIC TURF FIBERS AND INFILL

 Cancer Concern (Infill)?
 Toxicology – Heavy Metals, PAH’s, PFA’s 
 Leaching Metals (Infill)
 Emissions (Infill)
 Surface Temperature

Health & Human Safety

» What are the health impacts of synthetic turf systems?
PLEASE NOTE: THE INFILL TYPE FOR A SYNTHETIC TURF 
SYSTEM HAS NOT BEEN SELECTED, HOWEVER CRUMB 
RUBBER WILL NOT BE CONSIDERED.
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SYNTHETIC TURF – CANCER LINK?

 Dr. Laura Green, Ph.D., D.A.B.T. – Memorandum to comment on CPSC Report #20150608-
22F81-2147431268

 Washington State Department of Health – Investigation of Reports Cancer Among Soccer Players 
in Washington State, Revised April 2017

 UC Davis Study – Lymphoma and Synthetic Turf Fields
 Letter to the Seacoast Editor from Michael Peterson, board-certified toxicologist

SYNTHETIC TURF – TOXICOLOGY 
 Concord study - Stantec
 Various Metals, PAHs, VOCs Tests  

 Studies above can be provided as requested.

Health & Human Safety
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Synthetic Turf Infill – Crumb Rubber Testing – EN-71-3
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Synthetic Turf Infill – Crumb Rubber Testing – ASTM F3188-16
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Synthetic Turf Infill – Crumb Rubber Testing – CAL 1350 Emissions 
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Synthetic Turf Fiber – CAL 17
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Synthetic Turf Backing – CAL 17
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Infill and Temperature
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Infill – Surface Temperature Location 
Field Surface
(Infill Type)

Air Temp. (°F) 
(weather.com)

Surface Temp. 
Fiber/
Grass (°F)

Surface 
Temp. Infill 
(°F)

12” Above 
Field Temp. 
(°F)

30” Above 
Field Temp. 
(°F)

48” Above 
Field Temp. 
(°F)

Harvard Soccer Field 
Natural Grass 

88 80.6 87.0 87.6 86.2 87.2

Harvard Stadium  
Synthetic Turf 
(Sand/Rubber)

89 119.5 97.9 91.0 88.0 88.8

BC  
Natural Grass 

83 71.3 85.6 87.0 88.0 88.0

BC Soccer
Synthetic Turf 
(Sand/TPE)

83 130.6 99.8 90.0 89.2 87.8

Belmont Hill School
Natural Grass 

82 82.0 77.6 82.0 81.4 81.6

Belmont Hill School
Synthetic Turf  
(Sand/Rubber)

78 93.5 87.6 82.9 82.1 83.8
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» Are there other options for infill other than recycled (crumb infill) rubber?
Infill – Surface Temperature 
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Infill – Surface Temperature 
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Infill – Surface Temperature 
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Infill – Surface Temperature 
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Infill – Surface Temperature 
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Field Maintenance and Turf Field Recycling
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Typical Annual Natural Grass 
with Native Soil Maintenance

Schedule
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Typical Annual 
Synthetic Turf 
Maintenance

Schedule
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Synthetic Turf Recycling 

» 8-12 year life cycle
» Carpet cut and infill removed
» Carpet rolled up and recycled
» Infill – Depending on infill selection 

» 1. Can be tested and re-used 
» 2. Can be composted
» 3. Can be recycled

» Existing drainage system, stone base, 
and shock pad can be re-used and re-
laser graded 



Nursery Field | Rye, New York
February  2020

Cost Comparison 
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NATIVE TOP SOIL FIELD
» Strip and amend topsoil
» Fill and Grade subgrade
» Perimeter drainage
» Spread and laser grade amended soil
» Seed or sod, grow-in time
$550K - $700K

SAND BASED TOP SOIL FIELD
» Remove and dispose topsoil
» Fill and grade subgrade
» Import new topsoil
» Perimeter and underdrainage
» Spread and laser grade new soil
» Seed or sod, grow-in time
$900K - $1.2M
*These are rough costs for comparison and not actual project costs 

» HYBRID GRASS FIELD
» Strip and amend topsoil
» Fill and Grade subgrade
» Perimeter drainage
» Spread and laser grade amended soil
» Install hybrid carpet
» Seed grow-in time
$800K - $1M

» SYNTHETIC TURF FIELD
» Remove and dispose topsoil
» Fill and Grade subgrade
» Drainage layer and perimeter drainage
» Finishing stone and laser grade
» Turf system installation (shock pad, carpet, & infill)
$1.2M - $1.5M

Cost Comparison - Capital Cost – Field Footprint Only
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TYPICAL ANNUAL MAINTENANCE TOTAL

» NATIVE SOIL NATURAL GRASS FIELD +/-$30,000

» SAND BASED SOIL NATURAL GRASS FIELD +/-$50,000

» HYBRID NATURAL GRASS FIELD +/-$35,000

» SYNTHETIC TURF FIELD +/-$14,000

*These include labor costs
**These are rough costs for comparison and not actual project costs 

Cost Comparison
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FIELD LIFE CYCLE COST FOR 20 YEARS TOTAL

» NATIVE SOIL NATURAL GRASS FIELD +/-$1.3M

» SAND BASED SOIL NATURAL GRASS FIELD +/-$2.5M

» HYBRID NATURAL GRASS FIELD +/-$2.2M

» SYNTHETIC TURF FIELD +/-$2.4M

*These include labor costs
**These are rough costs for comparison and not actual project costs 

Cost Comparison
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Summary
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Summary 
HYDRAULIC ANALYSIS – H&H STUDY FINDINGS

» Wetland is hydrologically isolated
» Field edge is in ineffective flood area and proposed fill is above 10 year water surface

PROPOSED FIELD LAYOUT
» Natural Grass Native Topsoil Rootzone, Sand Based Topsoil Rootzone, Hybrid Grass, and Synthetic Turf Options 
» Size of field staying the same in all systems
» Drainage improvements with all systems

ADVANTAGES AND DISADVANTAGES OF SYSTEMS
» Natural Grass Native Topsoil Rootzone : Cost the cheapest, but involves typical field maintenance
» Natural Grass Sand Based Topsoil Rootzone : Most expensive grass option, involves the most extensive maintenance 
» Hybrid Grass : Costs more than Native Topsoil alone, but provides better coverage and about the same maintenance
» Synthetic Turf : Cost the most upfront, but requires the least amount of maintenance 

HEALTH & HUMAN SAFETY 
» Scientific studies show no elevated risk for the synthetic turf option

INFILL AND TEMPERATURE  
» Improvements in synthetic turf systems to reduce temperature

FIELD MAINTENANCE AND TURF FIELD RECYCLING 
» Natural grass requires more maintenance than synthetic turf



Questions?

Thank you
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