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Existing Site Conditions

Wetland delineation

Aug. 29" 2019

By GZA accordance federal
manual and they are
considered hydrologically
isolated

SB-05

Also according to GZA:

‘Wetland is unlikely to

SB-01 . 11.77
support endangered species’ 3
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Hydraulic Analysis _ _
Hydraulic Analysis Methodology:

 FEMA Information (flows, starting WSES)
e Surveyed Cross Sections

» Existing Conditions Model

e Proposed Conditions Model
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Hydraulic Analysis
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Hydraulic Analysis

304

25

201
fill required

f for soccer field

nursery_field

Plan:

1) proposed
Section 3123

2) Existing

existing home

rd

100-year flood
water surface

(existing and proposed)

Elevation (ft)

Milton Road

10-year

water surface
(existing and proposed)

Legend

WS 500-year - Existing
WS 500-year - proposed
WS 100-year - Existing
WS 100-year - proposed
WS 50-year - proposed.
WS 50-year - Existing
WS 10-year - proposed.
" WS 10-year - Existing

- Existing
- Existing
Ground - Existing

i

Bank Sta - Existing

- proposed

H

- proposed
Ground - proposed

L]
Bank Sta - proposed

flood

Table 2: Existing and Proposed Water Surface Elevations — 100-Year Storm

Cross Section Through Field

» Field at edge of floodplain
(ineffective flow area)
Fill is above 10-year water surface

Station (ft)

(E1.7.5) g‘,;g?,fgf‘* Section ID | WSE Existing (ft.) | WSE Proposed (i) | Difference (ft)
FEMA D (5470) 12.63 12.63 0.00
4760 12.64 12.64 0.00
N 4065 12.64 12.64 0.00
3719 12.63 12.63 0.00
3123 12.62 12.62 0.00
2967 12.61 12.61 0.00
2747 12.58 12.58 0.00
‘ : : : ‘ . 2354 12.57 12.57 0.00
00 400 o0 800 oo 1200 FEMA C (1742) 12.50 12.50 0.00
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Hydraulic Analysis

nursery_field Plan: 1) proposed 1/13/2020 2) Existing 1/13/2020

i Blind Brook Water Surface Profile:
==l * Flood elevations governed by tidal
W o B conditions

WS 100-year - proposed

secton locations proposed and oxising |G Ty || [ Volume of flood storage in reach is
/‘ N e surtace (12.6) L 600,000 cubic yards

WS 50-year - proposed

el ¢ VVolume of fill for field is 1,800 cubic
WS 10-year - Existing yards

Ground
Ground

Playland
Parkway

g
€
&
@
H
w

bottom of Blind Brook
footbridge channel

2000

Main Channe! Distance (ft)
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Programming and Hours of Use
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Programming and Hours of Use

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

NATIVE SOIL NATURAL GRASS 10-15 HOURS PER WEEK (FOR IDEAL SURFACE CONDITIONS WITH CONSISTENT GRASS COVERAGE)
SAND BASED (UNDER DRAINED) 15-25 HOURS PER WEEK
HYBRID NATURAL GRASS 20 — 30 HOURS PER WEEK
SYNTHETIC TURF SYSTEMS 50+ HOURS PER WEEK (FOR IDEAL SURFACE CONDITIONS WITH CONSISTENT INFILL COVERAGE
Nursery Field | Rye, New York () stantec
February 2020



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

Nursery Field | Rye, New York () stantec
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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

Nursery Field | Rye, New York () stantec
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Proposed Field Layout — Natural Grass Field Renovation — Native Topsoil Rootzone

How will the field drain?

NATIVE NATURAL GRASS SYSTEMS
Surface runoff

1.5-2% slope to field sideline
perimeter drainage system

NATURAL GRASS
(SEED OR SOD)

NATIVE SOIL OR AMMENDED Balance of water would be control

SOIL (VARIES 6" MIN. 10" TYPICAL,
2 NAX released

IMPORTED FILL MATERIAL
(DEPTH VARIES)

PROOF-ROLLED
SUBGRADE

Nursery Field | Rye, New York () stantec
February 2020



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

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

Nursery Field | Rye, New York () stantec
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Proposed Field Layout — Natural Grass Field Renovation — Sand Based Rootzone

How will the field drain?

Nursery Field | Rye, New York

NATURAL GRASS
(SEED OR SOD)

SAND BASED ROOTZONE
(VARIES 8" MIN. 10" TYPICAL,
12" MAX.

PEASTONE DRAINAGE LAYER
(4" MIN.)

SLOPE SUBGRADE TO
DRAIN LINES

NON-WOQVEN
GEOTEXTILE FABRIC

PROOF-ROLLED
SUBGRADE
PERFORATED ATHLETIC
FIELD UNDER DRAIN
DOUBLE WASHED

CRUSHED STONE TRENCH
(12" DEEP MIN, 18" WIDE

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

@ Stantec
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Proposed Field Layout — Natural Grass Renovation— Sand Based Rootzone

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

Nursery Field | Rye, New York () stantec
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Proposed Field Layout — Hybrid Grass Field Renovation — Native Topsoil Rootzone

How will the field drain?

NATURAL GRASS
(SEED OR SOD)

NATIVE SOIL OR AMMENDED

SOIL (VARIES 6" MIN. 10' TYPICAL,

12" MAX.

IMPORTED FILL MATERIAL
(DEPTH VARIES)

PROOF-ROLLED
SUBGRADE

Nursery Field | Rye, New York

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

@ Stantec
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Proposed Field Layout — Hybrid
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Nursery Field | Rye, New York

HYBRID NATURAL GRASS SYSTEMS
Surface runoff

1.5-2% slope to field sideline
perimeter drainage system

Balance of water would be control
released

@ Stantec
February 2020



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

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

Nursery Field | Rye, New York () stantec
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Proposed Field Layout — Synthetic Turf Field Renovation

How will the field drain?

Nursery Field | Rye, New York

TUFTED SYNTHETIC TURF YARN

INFIL MATERIAL

FREE DRAIN

FREE DRAI

PERFORATED ATHLETIC FIELD UNDER 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

@ Stantec
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Proposed Field Layout — Synthetic Turf Field Renovation

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

Nursery Field | Rye, New York () stantec
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Natural Grass Renovation : Native vs Sand Based Rootzones

ADVANTAGES AND DISADVANAGES

SURFACE TEMPERATURE SURFACE TEMPERATURE
MAINTAIN NATURAL SURFACE RESILENCY; RESISTING COMPACTION
8 INITIAL COST WEATHER / LESS FIELD CLOSURES
E MAINTENANCE/FERTILIZER/ WATER/$
: DURABILITY MAINTENANCE/FERTILIZER/WATER/$$$
(2 COMPACTION & DRAINAGE
8 REQUIRING FIELD CLOSURES
Nursery Field | Rye, New York () stantec
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Athletic Systems / Surfacing

ADVANTAGES AND DISADVANAGES

SURFACE TEMPERATURE COST PER HOUR OF USE

; MAINTAIN NATURAL SURFACE DURIBILTY/HOURS OF USE
3 INITIAL COST (NATIVE) WEATHER RESISTANCE
8 LESS MAINTENANCE/NO FERTILIZER/NO

WATER
SURFACE CONSISTENCY

: MAINTENANCE/FERTILIZER/WATER INITIAL COST
9 DURABILITY/HOURS OF USE SURFACE TEMPERATURE
S+ WEATHER/FIELD CLOSURES

OVERALL COST (SAND BASED AND HYBRID)
Nursery Field | Rye, New York () stantec
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Heath & Human Safety
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Health & Human Safety

What are the health impacts of natural grass systems?

NEW
YORK
STATE

Department of
Environmental Conservation

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

Nursery Field | Rye, New York () stantec
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Health & Human Safety
What are the health impacts of natural grass systems?

OTHER NUTRIENTS FOUND IN FERTILIZER

The other nutrients found in fertilizers fall into two categories:

OTHER NUTRIENTS FOUND
IN FERTILIZER

CONDARY ELEMENTS INCLL MICRONUTRIENTS IN FERTILIZERS
@ corcium Q) poron D Manganase
@ Hsgresium @ criorine @ Motybienum smaller amounts of secondary nutrients than they do

secondary nutrients and micronutrients. Most plants need

© sutfur @ cooper Q wickel macronutrients, and they require micronutrients in even smaller
@ 1en D zine quantiti till. Although plants need less of these nutrients, they
still perform vital roles.

Secondary nutrients include calcium (Ca), magnesium (Mg}, and sulfur (5):

e Calcium reduces the acidity of soil and helps the plant absorb nutrients. It also improves disease resistance and supports cell division, cell
wall formation, and the activation of enzyme systems related to plant growth.

® Magnesium is necessary for photosynthesis. As an element of chlerophyll, it also helps the plant to metabolize phosphorous. It impacts
crop quality, plant development and aids in the production of oils, fats, and sugars.

#® Sulfur helps plants to synthesize various amino acids and proteins. It is an essential component of chlorophyll as well and helps promote
hardiness through winter. Additionally, it helps te decrease nitrate and non-protein nitregen build-up in the plant. It improves the structure and
water filtration in the soil, too.

Micronutrients together support various aspects of plant growth and contribute to increasing yields, improving structural integrity, and
producing vitamins, You may find the following micrenutrients in fertilizers:

Boron (B) helps move sugars from the roots to the rest of the plant, assists in cell division, and helps with amino acid production.
Chlorine (CI) aids in plant metabolism, disease resistance, and photosynthesis.

Copper (Cu) activates enzymes and helps with protein synthesis and the creation of chlorophyll.

Iron (Fe) is required for the production of chlorophyll and is a component of enzymes.

Manganese (Mn) zlso contributes to chlorophyll production and activates enzymes.

Molybdenum (Mo) reduces nitrates to help with protein synthesis.

Nickel (Ni) is also necessary for the creation of chlorophyll.

Zinc (Zn) activates enzymes and helps with plant hormene balance.

Nursery Field | Rye, New York () stantec
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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.

SYNTHETIC TURF FIBERS AND INFILL

Cancer Concern (Infill)?

Toxicology — Heavy Metals, PAH’s, PFA's
Leaching Metals (Infill)

Emissions (Infill)

Surface Temperature

Nursery Field | Rye, New York () stantec
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Health & Human Safety

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.

Nursery Field | Rye, New York () stantec
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Synthetic Turf Infill — Crumb Rubber Testing — EN-71-3

Project Information

Project Name i
Infill Heavy Metals Analysis

Stantec
Client Information 226 Causeway 51, #600
Baoston, MA 02114-2155
Date Octaber 25, 2019
lob no. 95373/5748
Report 5tatus Final
Megan tilsie,
Prepared by o ~
Loboratory Director
Je, Gentife
Checked by e
Operotions rector

EATATCT W The Client and wit

£ limiraricns of the resoarces devored fo f,

of Flrefly Sports Labs LSA arcepts ho responsibility whatsoever fo thind parties
sade knawn. Any such party refies ugan the repart ob theic awn sk,

This repeet is confidential 1o the Clien
to wham this report, srany gart thereof, s

3. This repart shall not be used for engh
uniess the report stotus 5 “Fnal ™

artual purpases unless signed by the Author and the Checker and

Standard / Regulation:

The STC suggests that any toxicological test and analysis of infill for synthetic turf fields be performed
according to European Standard EN 71-3 — Safety of Toys Part 3: Migration of certain elements, The
analytical methed for each metal can be found in the results table below,

Requirements:

The target detection limits for each metal can be found in the results table below. The limits shown are
per European Standard EN 71-3 = Safety of Toys Part 3; Migration of certain elements,

Results:

All results were found to be below the limit criteria referenced above.

is report has been prepared by Firefly Sports Labs USA with ol veasonable siill, care and diligence within the retims of

fi re“ﬂy%

Results Table:
-
Analyte uete:;ﬁwn il ';::‘:‘;‘1:::;'“ (58 pass /AL
{mg/ke) ! |

Extractable Aluminum 70,000 4.4 mp/kg PASS
Extractzble Antimony | Se I ©.51 mgfkg I PASS
Extractable Arsenic 47 . < 0.5 melke . PASS

Extractable Barium | 18750 . 0.86 mefke PASS T
Extractaole Boron | 15000 . = 25 mg/kg : PASS
Extractable Cadmium i 17 i < 0.5 mg/kg [ PASS
Extractable Chromium T . 460 <05 mafkg . PASS
Extractable Chromium vl . G2 [ < 0.2 mgfhg | PASS
Extractable Cobalt . 130 . 0.62 mefke . PASS
Extractable Copper . 7,700 . 29mgfke . PASS
Extractable Lead I 160 I 0.68 mgfkg I PASS
Extractable Manganese . 15,000 . 1.4 mgfkg . PASS
Extractable Mercury 94 0,19 mgf_kg . PASS

Extractable Mickel . 930 | « 0.5 mg/kg . PASS T
Extractable Selenium 460 = 2.5 mgfkg . PASS
ExtractsbleStrontiom | 56000 <05 mafky | pass
Extractzhle Tin I 186,000 < 0.5 mglke : PASS
Extractable Crganic Tin 12 < 0.5 mgfkg | FASS
Extractable Zinc (i 46,000 . 97 mefkg PASS

=Limits par Eurapaan Standard EN 71-3 — Safaty of Tays Part 31 Migration of certain alaments.



Synthetic Turf Infill — Crumb Rubber Testing

firefly%

Project Information
Project Name fob | ge373/5748
Infill Heavy Metals Analysis F3185  no.
Stantec
Client Information 226 Causeway St., #600
Boston, M4 F)__Z'_J_._l_4-2155
Date of Repart October 25, 2019 ‘ Sample Arrival October 1, 2019
= Report Status Final
Megan Hsley M
Prepared W
i Laboratory Director /!m }%T
Jeffrey Gentile . G =
Checked by Hrey ; * i
Operations Directar
fites:

2, This nepatt ha
el wanl

g Firafhe Sperts Daahs (750 wift el peasananio SE are o ditigenra wirin S sarms of i catace wirh
aliuny 1 e sesuarcey devided Lo i

G U5 G o e pomy ity wisiCsoe s 0 AN et foopinn i
renark ot thel awn risk

Standard / Regulation:

ASTR F3188-16, Standard Specification for Extractable Hazardous Metals in Synthetic Turf Infill
Materials

Reguirements:

This specification relates 1o the amourt af certain metals that have the potential 1o be extracted fram
syrthetic wrf infill materals if ingested. The time, Temperature, and pH of the extraction fluid
approximate the canditions the infill material would experience in the stormach during the digestive
process. The levels of extractable metals are compared to maximum levels allowed in children's toys.

This specification applies to all materials {man-made or natural} that are intended for use az infill
materials for synthetic turf sports surfaces.

Results:

All results were found to be below the limit criteria referenced above.

— ASTM F3188-16

firefly ¥

Results Table:
Analyte i c_.aif'w% Sample hesult pass /FAL
Limit {mgfkg) AR
Antimony ASTM F3188 £0 <05 | PSS
Arsenic | ASTM F3188 1 25 =05 PASS
Barium . ASTM F2188 . 1000 - <05 | PASS
| | | |

Cadmium | ASTM F3138 75 <05 PASS
Chramium | ASTMFa1ze &0 =05 | PASS
Lead ASTM F3188 90 | <05 PASS
Wercury ASTM FA188 &0 | <0.02 | PASS
Selenium . ASTM F3188 . 500 | =25 . PASS

#The suggested cencentration limits shewn are based on screening levels per ASTM F3128-16 Migration of Cartain
Elements. These limits have been included for reference and are not project specific.

End of Repaort



nthetic Turf Infill = Crumb Rubber Testing — CAL 1350 Emission

[DATE: _ 05-05-2016

TEST NUMBER: 0401751 |

[ cuEnT

TEST CONDLUCTED

| cAL 1350 Emissions Testing |

L

PRODUCT NAME

Infill Product

DESCRIPTION OF PRODUCT TESTED

Black

The submitted product was tested for VOC emissions by test method-ASTM D5116 Medified Crganic
Emissions Testing. The capture media used were Sclid Sorbent Tubes (terax TA/Carbor) and 2.4
DNPH on Si0;. The day 11 results below show the highest levels detected over the 4 timed readings.

TEST RESLLTS
Test Test Results
Results
Emission Emission
Target Compound (pg/m? Target Compound (ug/m®)

1,1-Dichloroethylene 4.0 Formaldehyde <50
1, 4-Dichlorcbenzene <40 Haxane <40
1,4-Dioxane 40 Isophorone <10.0
Acetaldehyds 5.0 Isopropanol <100
Eenzene 4.0 Methyl Chloroform <40
Carbon Disulfide £10.0 Methylene Chloride <40
Carbon Tetrachloride A0 Methyl t-butyl Ether <40
Chlorobenzene <40 M M-Dimethylformamide <10.0
Chloraform 4.0 Mapthalene <40
Epichlorahydrin <1.0 Phenol <100
Ethyl Benzane A0 Propylene glycol Monomethyl ather <10.0
Ethylene Glycol A0 Styrene <40
E.G. Monomethyl ether 4.0 Tetrachlorethylene <AD
EG. Monomethyl ether acetate 4.0 Toluene <40
Ethylene glycal Monomethyl ether 4.0 Trichlaroethylene <40
EG Momomethyl ether acetate <40 Vinyl Acetate <40

Kylenes £12.0

LABOSPOR
PTL &V
TEST REPORT

All chemicals of concern were found fo he under the CAL 01350 required criteria at the 11, 12 13,
and 14 day marks indicating the material as submitted meets the requirements set forth under CAL
01350.



Synthetic Turf Fiber — CAL 17 ANALYTICAL INDUSTRIAL RESEARCH LABORATORIES, INC.

State of Tennessee (ID #02034) IS NOW Scope of Accreditation: )
Asbama Deptot AIRL, INC. Drinking Wote, S, Hucardos Wase Soits,
(ID #40780) i ( CL;:SVS% 37TH ST., NE | Sediments, and Sludges.
LAND, TN 37312 ;
423.476.7766 FAX: 423.476.7714 ~ Dote Received 72112015
Lab Report 282043 Date Sampled  None Given
Date Requested 7 /31/2015
8609 Rush Status Normal
Shaw Sports Turf/Dalton Phone (706) 532-2150
Attention: Phil Stricklen Extension
1010 V.D. Parrot Parkway U Fax  (706) 331-5407
Dalton. GA 30720 W eMail: philstricklen
PO#
Sample Information
Shaw HP Slit Tape
“Turf Yarn
___Lab Report: 282043 Result LCL Method SDL Date Time Analyst
CAM 17 Metals
Antimony (Sb) <025 mg/Kg 025 EPAB010 025 8/5/2015 1029 JAG
Arsenic (As) <025 mg/Kg 025  EPAB010 025 852015 1029 JAG
Barium (Ba) <025 mg/Kg 025  EPAG0D10 025 8/5/20156 1029 JAG
Beryllium (Be) <025 mg/Kg 025  EPAGDI0 025 8/5/2015 1029 JAG
Cadmium (Cd) <025 mg/Kg 025  EPAB010 025 8/5/2015 1029 JAG
Chromium (Cr) <025 mg/Kg 025  EPAG010 025 8/5/2015 1029 JAG
Cobatt (Co) <025 mg/Kg 025  EPAG0O10 025 8/5/2015 1029 JAG
> 250 mo/kg Copper (Cu) 308 mg/Kg 025  EPAGB010 025 8/5/2015 1020 JAG
> 50 ma/k Lead (Pb) 540 mg/Kg 025  EPAB010 025 852015 1029 JAG
g Molybdenum (Mo) <025 mg/Kg 025  EPAB0D10 025 8/5/2015 10:20 JAG
Nickel (Ni) <025 mg/Kg 025  EPABDI0 025 8/52015 1029 JAG
Selenium (Se) <025 mg/Kg 025  EPAB010 025 8/5/2015 1028 JAG
Silver (Ag) <025 mg/Kg 025  EPABDI0 025 8/52015 10:29 JAG
Thallium (TT) <025 mgKg 025  EPABDI0 025 8/52015 1028 JAG
Vanadium (V) <025 mg/iKg 025  EPABDI0 025 8/5/2015 10:20 JAG
Zinc (Zn) <025 mg/Kg 025  EPASBOI0 025 8/5/2015 1029 JAG
Mercury (Hg) <01  mg/Kg 0.1  EPA7471B 041 B8/4/2015 1515  JAG

Lowest Calibration Level [LCL] - reporting limit; Sample Detection Level [SDL] - Sample Specific

NUISery Field | Ry, New York [ e st et e et et e aett

achieved unless otherwise noted. No significant mod:l'u.mmns have been made to the Mclhndis] | atest Ihﬂl based upon my inquiry of those individuals immediately
responsible for reviewing the i ion, the ined in this report is, to the best of my knowledge and belief, accurate and complete.




Dalton, GA 30720 R T . T T e

Synthetic Turf Backing — CAL 17 ot
Sample Information
Shaw Sports Turf
Primary Backing
Lab Report: 282462 Result LCL Method SDL Date Time Analyst
PAH - SIMS
2-Methylnaphthalene <10 ug/L 10 8270C SIMS 10 8/22/2015 17:11 RRP
Acenaphthene <10 ug/L 10 8270C SIMS 10 8/22/201517:11  RRP
Acenaphthylene <10 ug/L 10 8270C SIMS 10  8/22/201517:11 RRP
Anthracene <10 ug/L 10 8270C SIMS 10 8/22/201517:11 RRP
Benzo(a)anthracene <10 ug/L 10 8270C SIMS 10 8/22/201517:11 RRP
Benzo(a)pyrene <10 ug/L 10 8270C SIMS 10 8/22/201517:11 RRP
Benzo(b)fluoranthene <10 ug/L 10 8270C SIMS 10 8/22/201517:11 RRP
Benzo(g,h,i)perylene <10 ug/L 10 8270C SIMS 10 8/22/201517:11 RRP
Benzo(k)fluoranthene <10 ug/L 10 8270C SIMS 10 8/22/2015 17:11 RRP
Chrysene <10 ug/L 10 8270C SIMS 10  8/22/201517:11 RRP
Dibenz(a,h)anthracene <10 ug/L 10 8270C SIMS 10 8/22/201517:11 RRP
Fluoranthene <10 ug/L 10 8270C SIMS 10 8/22/201517:11 RRP
Fluorene <10 ug/L 10 8270C SIMS 10 8/22/201517:11 RRP
Indeno(1,2,3-cd)pyrene <10 ug/L 10 8270C SIMS 10  8/22/2015 17:11 RRP
Naphthalene <10 ug/L 10 8270C SIMS 10 8/22/201517:11 RRP
Phenanthrene <10 ug/L 10 8270C SIMS 10 8/22/201517:11 RRP
Pyrene <10 ug/L 10 8270C SIMS 10 8/22/201517:11 RRP
CAM 17 Metals
Antimony (Sb) <0.25 mg/Kg 0.25 EPA 6010 0.25 8/26/201516:17 JAG
Arsenic (As) <0.25 mg/Kg 0.25 EPA 6010 0.25 8/26/201516:17 JAG
Barium (Ba) <025 mg/Kg 0.25 EPA 6010 0.25 8/26/201516:17  JAG
Beryllium (Be) <0.25 mg/Kg 0.25 EPAB010 0.25 8/26/201516:17  JAG
Cadmium (Cd) <025 mg/Kg 0.25 EPAB010 0.25 8/26/201516:17  JAG
Chromium (Cr) <0.25 mg/Kg 0.25 EPA 6010 0.25 8/26/201516:17 JAG
Cobalt (Co) <0.25 mg/Kg 0.25 EPA 6010 0.25 8/26/2015 16:17 JAG
Copper (Cu) 6.17  mg/Kg 0.25 EPA 6010 0.25 8/26/201516:17 JAG
Lead (Pb) 590 mg/Kg 0.25 EPA 6010 0.25 8/26/201516:17 JAG
Molybdenum (Mo) <025 mg/Kg 0.25 EPA 6010 0.25 8/26/2015 16:17 JAG
Nickel (Ni) <025 mg/Kg 0.25 EPA 6010 0.25 8/26/2015 16:17 JAG
Selenium (Se) <0.25 mg/Kg 0.25 EPA 6010 025 8/26/201516:17  JAG
Silver (Ag) <0.25 mg/Kg 0.25 EPA 6010 0.25 8/26/201516:17 JAG
Thallium (T1) <0.25 mg/Kg 0.25 EPAB010 0.25 8/26/2015 16:17  JAG
Vanadium (V) <025 mg/Kg 0.25 EPA 6010 0.25 8/26/2015 16:17  JAG
Zinc (Zn) 734 mg/Kg 0.25 EPA 8010 0.25 8/26/2015 16:17 JAG
N u rse r F = I d R N Y k Mercury (Hg) <0.1 mg/Kg 0.1 EPA 7471B 0.1 8/26/2015 8:20 JAG
y I e | ye ) eW O Hexavalent Chromium <4 mg/Kg 0.1 EPATI96A 4 8/11/201513:25  JAG
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Infill and Temperature
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Location Air Temp. (°F) Surface Temp. Surface 12" Above 30" Above 48" Above
Field Surface (weather.com) Fiber/ Temp. Infill | Field Temp. Field Temp. Field Temp.

(Infill Type) Grass (°F) (°F) (°F) (°F) (°F)

Harvard Soccer Field 88 80.6 87.0 87.6 86.2 87.2
Natural Grass

Harvard Stadium 89 119.5 97.9 91.0 88.0 88.8
Synthetic Turf
(Sand/Rubber)

BC 83 71.3 85.6 87.0 88.0 88.0
Natural Grass

BC Soccer 83 130.6 99.8 90.0 89.2 87.8
Synthetic Turf
(Sand/TPE)

Belmont Hill School 82 82.0 77.6 82.0 81.4 81.6
Natural Grass

Belmont Hill School 78 93.5 87.6 82.9 82.1 83.8
Synthetic Turf
(Sand/Rubber)



Infill — Surface Temperature

Are there other options for infill other than recycled (crumb infill) rubber?

EPDM RUBBER
(ETHYLENE PROPYLENE DIENE)
» ale®

SILCA SAND

*

e
COATED SER RUBBER NIKE GRIND

Nursery Field | Rye, Tmm

NATURAL
(COCONUT HUSK & CORK)

NATURAL
(WALNUT SHELLS)

NATURAL
00D FIBERS]

.

ROUNDED COATED SAND
(GREEN)

ROUNDED COATED SAND
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Infill — Surface Temperature
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Infill — Surface Temperature

. ¥ i s
.'.r{“'k W .‘zr'

v ' .
"y 98 "'c\".“" Lo PR
KR LIS

Nursery Field | Rye, New York () stantec

February 2020



Infill — Surface Temperature
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Field Maintenance and Turf Field Recycling
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ypical Annual Natural Grass

Typical Annual Natural Grass with Native Soil Maintenance Schedule . . . 3
with Native Soil Maintenance

SCHEDULE SC h ed u Ie

TASK FREQUENCY JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

1 FERTILIZATION

[ E—— N HEEEN

l 1.0 Ib Nitrogen/ 1,000 s.f. -
l 1-2 |b soluble Nitrogen/ 1,000 s.f. -

4 OVERSEEDING

l After aeration, 2 passes 1/. e ea

l Re-seed bare spots

5 WEED CONTROL

Chickweed/knotweed control. NOT to be applied it over
seeded/re-seeded

@ Stantec
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Nursury Field
Typical Annual Synthetic Turf Maintenance Schedule

Decompacts and displaces high and low infill areas to level
infill and stands up matted fibers

SWEEPING AND MAGNET TOW

Removes debris from field

N

I

6-8 weeks or 80-120
hours of use

Seasonal / As Needed

INFILL TOP DRESSING

Goal mouths, center spots, and high use areas As Needed
Entire field / as needed 1
GMAX shall be between 70 and 120 1

HIC shall be under 900 @ 1.3M drop 1

NOTES:

Typical Annual
Synthetic Turf
Maintenance
Schedule

1. These are recommendations to allow for budget and planning for schedules to serve as an outline. The schedules can vary 2-4 weeks and are dependent on field use and weather.
2. Recommended maintenance varies per manufacturer. Synthetic Turf Manufacturer will provide actual Maintenance Log when field is constructed.
3. Maintenance on an as needed basis:

a. High use areas requiring periodic infill topdressing; including the corner kicks, center spots, and extra point pick spot.

b. The turf seems and line markings should be inspected by towns facilities crew periodically to ensure proper sewing/gluing

@ Stantec
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Cost Comparison
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Cost Comparison - Capital Cost — Field Footprint Only

NATIVE TOP SOIL FIELD HYBRID GRASS FIELD
Strip and amend topsoil Strip and amend topsoil
Fill and Grade subgrade Fill and Grade subgrade
Perimeter drainage Perimeter drainage
Spread and laser grade amended soll Spread and laser grade amended soil
Seed or sod, grow-in time Install hybrid carpet

Seed grow-in time

SAND BASED TOP SOIL FIELD SYNTHETIC TURF FIELD
Remove and dispose topsoil Remove and dispose topsoll
Fill and grade subgrade Fill and Grade subgrade
Import new topsoill Drainage layer and perimeter drainage
Perimeter and underdrainage Finishing stone and laser grade
Spread and laser grade new soil Turf system installation (shock pad, carpet, & infill)

Seed or sod, grow-in time

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

Nursery Field | Rye, New York () stantec
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Cost Comparison

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
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Cost Comparison

FIELD LIFE CYCLE COST FOR 20 YEARS
NATIVE SOIL NATURAL GRASS FIELD
SAND BASED SOIL NATURAL GRASS FIELD
HYBRID NATURAL GRASS FIELD
SYNTHETIC TURF FIELD

*These include labor costs

TOTAL

+/-$1.3M

+/-$2.5M

+/-$2.2M

+/-$2.4M

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

Nursery Field | Rye, New York
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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

Nursery Field | Rye, New York
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