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Pr Trail

Bozed on the Opportunities and Challenges Assessment presented in Section 1, Irree different multi-use
woltwdgy typas wsre davaloped for the potantiol area of the ol ediccant 1o the shoreline, The thres
rmuiti-use trall ypes developed for the creoc - Tvpe 1 (On Ple), Type 2 (Buil-up Rip-Rop) and Type 3 (Wl
- ore predenied and dscused in detall below, In addition. o frol type o al-grode porfions of the froil
Type 4 = At Grads) not clong the waterfront wos developed and B presented below,

. . 7 W _

The Mulbi-Use Trall Opticn Type 1 = On Plas ["Type 17) = 5ee Figure 2.3 on Page 17 - walkway section
propodses on elevated wolkeoy, engineerad struchee designed o span bebween suppord loundations of
pilngs or pier. To provide resiBency from sloam surge and fooding. elevaled walkways in coastal areas
are hypicolly constrected ot an elevation obove potentiol flocdwaters, The sbshhuchee B designed o
withstand the impach of looding and waves, while the main wolway struciure B suspended above the
cesign Baod elevation.

Elevated wabways, however, become much mone vwinerable fo wove aclion should the waloway be
inundated, When fhe underide of an elevabed walldeay i expoaded Iowad action, it can resull in large
hydredynamic fonces being oppied to the bottom of the stucture. These wove lofrces con dslodne
the pilings which support the structune or separate the waliway from the substructure, couting foilune of
the woloenay. The prodimity o the raircod trocks roles concems thot didodged plings or ofher porlicons
af the wallkwoy could alfect citical and winerable porfions of the rakoad infrostruciure and Aght-af-
wiry. Therelore, o deck elevahon of 13 feet B recommended to enture eeboand (1 fool higher than
anfticipated bose fcod elevation discussed in Section 1.3) for the waliwoy secticns [See Figure 2.1).
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Fgure 2.1: Expected sea-devel-rse with Type 1 trall
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A deck elevation of 13 feet will recsonably eccount for seadevel-me whils minimizing adeene wewing
impachs to iders on the Hedson Line.

Tho Ty | woaliowray sechon & proposed o be comnstrucied from precast concrale sections wpparted by
concrsle coikions, Maintenonce of the Type | walioway would prnoinily consis? of repairing of replacing
sections of the proposed rafngs from excessive wear of vandolim. Any karge crocks i the concrete
should be fifed and sealed, and any spalled concrite should be patehed 1o fredece Tufther damage.

2.2 Multi-Use Trail At-Grade Walkway (Type 2 - Builf-Up Rip Rap)

T MullicUse Trol Opfion Type 2 = Bulllp Rip-Bap ["Type 27] = See Figure 2.4 on Poge 18 - consats of ok
grade walkways behind proposed shoreline protection. If propetty constructed, these waloway sechons
couid easily be designed to withstond domage from coastal Boading. Since the walihaay B fush with the
surrcunding earth, the woler and woves con overtep the waliway without resulling in high hydrashalic o
hycrodynomic upsil forces on the struchure of the walieay.

Ot compication for praviding on of-grode waliway in the project orea & the Erited spoce availabe,
Iin crder bo construct the trail, the shoraline must be properly stobllized to prevent ercdon on the woterdront
side of thewalioway, Forsalely and securily reasons, the propaied ral would have to mainiain o sulficient
buitfar from Meho-Morth cpengtions aond facilities, Due to the lecation of Maelro-borth’s infrastruciure, there
i imited space lor construcling shorefne protection.

The Type 2 wallkway sechion enhonces the exisfing rip-rop shoreline peolection by cdding additionod stone
to the exiting revelment slope. The dope and mmegular thapes of the revelmenl stones disspote enengy,
prowding added protachion from waves and storm surge. In addition, revetmant stone hod a kng Ble-
span and reguings lithe maintanance.

Thir proposed Type 2 wallkway seclion consisls of on al-prade concrile walkwoy behind o np-rop siope,
soinfenance of the Type 2 trail B onticipaled to include weed contral, The concrale wallbways and
revetmant stone would need to be monitored for any movement of setthement, Should fp-rop stones be
delodged in O shoam évent, oddstional Stone may need 1o Be ploced 10 prevent endsion of settlement of
the wallkeway. I seltlemnent of the walcsoy coows, sechons of woloeay may need to be removed ond
reploced, Diigent reposr of observed foiures would prevent addilional damaoge to the revetment and
wialkwedy,

2.3 The Multi-Use Trail At-Grade Walkway (Type 3 — Wall)

With smiler edvanioges os ducussed above for Typee 2, T Mulli-Use Trail Oplion Types 2 = Wol [ Type 37) -
iee Figure 2.5 on Page 19- proposes the construction of o concrete wal ancharedinto the exsling rip-rap
af the foce of the wellbwary, Less wave enaigy would b disspabed by e proposed wall of comparned to
the proposed rip-rap: howiver, the wall still provides shosaling protection rem énddion and vndemining of
the wealioveay [Sea Fguee 2.2). The verioal wall allows the walieway to be lbealed much closer o the mean
high woler level than with o revelment, enabling more Rexbility for the wollbwoy olignment, considendng
the Emited spoce avalcble.

Tha primeary design concem with ol-grods wallteays for coashal redliancy ong wawves Breaking onto the
wallkwoy, For this recson, lexible poverments, ke poves of aspholl, cre less kdeal becouse breaking
wioves Can cowse movement of the surface. leoding to folune.

Concrele is the recommended surfcoe matedol for the at-grode walenoys. The design for the concrele
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wialoway con be integroled with the design of the shore prodection for edditional restiency o wave
action. Forexomple, lor Type 3walkwaoy sections, tying the steel reinforcemeant from the concrate wal to
shives rsinforcamant in the conciale wollbaay stobds, the wabardront edge of the wallbway will be protecied
from undermining, In oddifion, lorge concrate sechons have mone mass ond ane siruciuraly supericrs 1o
faxible povemants, providing additional rasittance to diplocameant from dirsct wave action.

The proposed Type 3 wollway section B compeised of o concrete varticol wall over the exsting do-rap
Hope wilh @ concreld walheay behind the propodsed wol., The anficipated mainfenance o ihe Type
3 trodl inciudes weed contnol, seaing of crocks, and patching ol spolled concrate. The proposed raiing
wipdld requine mMaintenance O described oboave,
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Figure 2.2 Expecled seq-leveldse with ol-grode inglls clong the Hudson

2.4 Multi-Use Trail Option (Type 4 - At-Grade)

Thee dulli-Lise Troll Option Type 4 = Al Grade [“Type 4") = 5o Fgure 2.4 on Poge 20 - consists of an af-
grade woliwoy lccated along the ea:l side of the Metno-Hoth racks or ol the end of the potential tngil
as it connects 1o the straal netwodk by Ludiow Station. The lecations of the Type 4 wallkway are described
inomode detal below in Section 3, “Evaluation of Trol Route Allematives,” This type of wallkway would be
constnected of concrate pavemeant. Maost of thls woloway type woulkd be kecaled ab higher alevalions
craran frrm B woler and wareed that Could potentioly interoct with fing othed wallwiay typas and af such
should require less maintenance.

Spoce o construct inis wallway type con be imiled by the number of maolwe rees located along
ther east side of the acks. In order fo construct the nall, malure frees selecied o be preserved could
be ovesded by adiusting fhe trad argund them, This proposed trail type would abio have to maintain o
sulficlent Buller frem Mefro-Morth opanations and faciiities

Maintenonce of the Type 4 gl B anticipated 1o inchede wesd contrdl and replacing/patching of the
pavement Of requirged. Pencdic montaning of the Condition of this waltway Hypa would e redquined 10
mgaintain on optimal froll suriaoe for usears,

Froveding potential costs lor the wallkway gives the end yser/ responsible porty of the frail the bty
o forecast the construction of the paoject. I can oo cliow them o réach out to Tunding souwces far
patenhol grants, The lunding avadobde for the propect Con dichabe windl segmenis may De Conshucted,
Sechion 3, "Evaluation of Trall Boule Alternatives”™ dicusies potential aignments and segments of the trail
in furthes debol,

Proboble contfruchion cosls were developed fof each of the fowr types of woltways anticipabed in thea
stedy areo. The cosls deploted in Fgure 2.7 ore bosed on the combruction of a 20 - fool section of ecch
by o wallkw oy 1o deive ingdr foot costs, Thess Ensdr oot Costs weng wied 1o provide 1he aslirmabes
for Troll Algnments 1 and 2 and Their various oplions, os described in mome detod bekow in Section 3,
“Evauation of Trall Route Altemafivas.”

Fholo AlY: Exomple of New York City Greenway rall of Riverside Favi

16

SECTION 2: PROPOSED TRAIL TYPES

Bronx Greenway Feasibility Study, Volume 2



4" HEMHT RALNG

s’

ST SR WM S0A LDV R
L iy

HUESSCANE. SR STORN TR
s

FIOMA, 500 VEAR FLOOD
LT

ey e UL R
i

MLAN e WATLE
o

15’ MM, CLEAR RAL UNES

HEAN LOW WATER
=0

Phobos shown in this Rgure are for discustion purposes only FIGURE 2.3: TYPE 1 TRAIL - BUILT ON PIERS
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FIGURE 2.5: TYPE 3 TRAIL - RETAINING WALL
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TYPE 1 - BUILT O PIER [20 FT SECTHON] TVPE 3 - RETAIMNG WaALL [20 FT 3ECTIOHN)
CONCRETE FILES (307 DHA] UIT 1 L25.000.00 %25,000.,00 CLEAN FILL CUBIC YARDS 15 120,00 %1,800.00
COMNCRETE CUBC YARDS |8 L2 00000 £04,000.00 CONCRETE WalLL CUBIC TARDS 4 £0.500.00 £6.000.00
4" BALING LIMEAR FOOT £ 30000 1200000 & DENREGRADED AGGREGATE SOUARE YaRDE |3 £20.00 R 00000
SUBTOTAL | $53.000.00 CONCRETE WaLEWAY SQUARE YARDE |27 S150.00 L4.000.00
0% CONTINGERCY | $5.300.00 4 RALING LINEAR FOOT 0 30000 5.000.00
TOTAL FOR 20 FT SECTION | 358.300.00 CHAIN-LINK FENCE LNEAR FOOT |20 | %8000 1.600.00
TOTAL PER LF | $2.%20.00 SUBTOTAL | $17.580.00
I 0% COMTRIGENCY | §1.578.00
R TOTAL FOR 20 FT SECTION | 521,978.00
o TOTAL FER LF | 50.100.00
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TYPE 2 - BUILT-UP RIP-RAP (20 FT SECTION) i
CLEAM FILL CUBC YARDS 12 | 512000 5084000
RIP.RAP TORE 27 |S13000 3 500,00 TYFE 4 - AT GRADE (30 FT SECTROM)
4" CENSE-GRADED AGGREGATE SAUARE YARDS F i B L5000 4" DEGEGRADED AGGREGATE SQUARE ¥ARDS % | 52000 SEE0OD
CONCRETE WALEWAY SGMARE YARDS 2F 1515000 44 00000 CONCRETE WALEWAY SQAUARE YARDS 27 |5130.00 £4,000.00
CHAMR-UNE FENCE LINEAR FOOT 20 8000 4160000 CHAIR-URE FENCE LINEAR FOOT 80,00 £3,200.00
SUBTOTAL | $11.030.00 SUBTOTAL | &7, 78000
0% COMMNGENCY | 50,1 03.00 10 COMTINGEMCY | 77800
TOTAL FOR 20 FT SECTION | 512, 243,00 TOTAL FOR 20 FT SECTION | 58.558,00
TOTAL PER LF | $520000 TOTAL PER LF | S430.00
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FIGURE 2.7: TRAIL TYPE CONSTRUCTION COSTS
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