Motivation: Co -location

Challenges, Benefits Next Steps

R

Expansion and Multi -use:
Design and Economics of Gucated
Seaweed Farms

Tobias Dewhurst

Kelson Marine Co. 2 Portland Fish Pier Ste. 210, Portland, ME 04101
*Toby@KelsonMarine.com



Motivation: Co -location Challenges, Benefits Economics

‘ €l : e = -
214 25 263 181
EHOW, . 7 = - 5,
'\ " W i - 20 ] o8 ,'950 iy = 280 \
\ ! if . . J 2-:“[;.'-’ 8 T80 13 ReLCE 104 s, - 2%1
|‘ . 137 seel | (g8 98 Egnken Duck RK WO:;NO = 164 27 £ 165
| : Al 4 " or S 2 i » ¥ 278 an
‘ ) o ‘w ¥ 8;) a6 ekl L\ " 354 = a3\ 8 o L g
| f75) 5 151 49 Bastorn Duck Rock 133 24 Al
) M6 ek nocks, B 0 i1 Wi o . % g Allen Shoal
& - ~ 200 4z
04, 190 47 % 43 28 @ Ly B m 28
Q8 287 -} Seai Looged & |
106 m 8 : & s 3 ]
205 149 * AR e : 78
& h f70 68 Dovdmargal7® N > Diack L pcd Tr:;(y
Inner Duck Bk | » 3 141 0
‘ 21 /106 125 ‘ 9 24 1 B
o 269 e g L &
\ 207 213 0§
"‘ n/ -J‘M o) 4 2
5. 108/ .
. 202 J 154 4
- - ! Manata | ey = 265 -
: o1 3 29 :
187 | 152 4 OM h Apmmmiate bt Onverdades P :
i onhegan Gapl | i
‘\9 | (o 172 219 { [
e 2
o Island e =
23 i ) MG B 2 ] -~
18 & n : J
4 G R 206 165 - ] /5,
Sasuiice SN A2 RN R - - : Iy
‘ 205, . {50 Gull Rk Ledge = f02 3 / 23 Xz
il (5 =i >0 35 %0 T T AR h / o
Mid Mooring Buoy s 56 67 19 - . ! N
// 330 fi. 215 Gy & 06
100 a4 158
(100 m) 150 38 . ) 290 299
B
Anchor e - . N
: \ X 320 2 210 (
Sea Bottom . Y o 273 9 m
342
3 180
204 255 282
I
e 151 |
\ 246 M 186
32 249 300 s M
. 0 - ,, 237 213 180 y
3x 1din trewl foat Moaring Tether Sheathing " in Deuble Brasd Polvester " \ < . y 315
110 T net buoyaney S ) HDeE Py 308 Jength ' Y / f
T ‘ 244 1% 249, a6
Mid Mooring Busy Shackle . > m
Shin. | | a4 318 & 207
(pper uoy Tether Upper Mouring Line I Cultivation Line 3 7 5
- é[;:l‘:ﬁf’ :LI\;% ﬁ’s'::: e Upper Mwml.g Connection S : 386 305 209 185 eR 228 : 1
i Conmection 516 in. UHMPE Soft Shackle | 263 255 278 20‘”
paermenmes [ - ‘
Lash aver soft Buoy Tether
pderierite 3\‘ ey — [ 210 !
b o Chtn Shackle {emred orceterhole) — p N
W aam Anchor Chain #in. 3 strnd mplon
CrowaLine Chain 91 mch Mocring Chain___, 2t Blengls
5% m mocrmg chain 90 A length L Mooring Shackle ac]
o e i Lowse Meorig Shacke — Soft Shackle | —
P . T i — —
B i | 44082 Site 3 SOUNDINGS IN FEET = | 7T
= MARINE - e IMMERCE P TR
. - RIC ADMINISTRATION

. - A e fgce werwns | |11 .l ,.IJ 4




Motivation: Co -location Challenges, Benefits Next Steps

Resolving nOffshoreo:

Specific factors

>

00 (1) Sheltered (2) Exposed

Q :

c|CJ Main site conditions: wear on equipment

‘S " Wave conditions (extreme operational challenges

) values and regularity) . )

go = Current conditions (extremne Solutions app“ed

Q values and regularity) submersible or larger, more rigid structures

o larger and more specialized vessels

9 (3) Near to land Effects (4) Far from land
m .

S Mainsite conditions:

= * Proximity to infrastructure h more farming area available é
g = Regulatoryregime lower nutrient concentration, less pollution

m - -

= Solutions applied

©

&

() longer response times in emergencies
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Distance from Coast vs. Exposure Energy
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Enter values here...

Hydrodynamic Exposure Calculator

Water Depth 782 m
Significant Wave Height 340 m
Peak Wave Period 129 s
Ocean Current Velocity 0.89 m/s
Distance Below Surface 0 m
Optiunal Inputs v
Calculate

EXPOSURE VELOCITY: 1.76 m/s

EXPOSURE VELOCITY AT

REFERENCE DEPTH OF 1.67 m/s

SM:

mommom gy
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e v B *» 0

Home Whatwe Do Case Studies News Resources Careers

...or click on the map to use estimated ocean conditions for the selected location.

Water Depth 782m
Significant Wave Height 3.40m
Peak Period 12.9s
Current Velocity 0.89m/s

Estimated 95th Percentile Conditions
for (57.6, -1.50). 95th Percentile values
are regularly exceeded and should not

be used for design.

OpenStreetMap Improve this map

Contact Us
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Hydrodynamic Exposure Calculator

Water Depth 582 m
Signiﬁcam Wave Height 297 m
Peak Wave Period 12.9 s 3
(0]
c
Ocean Current Velocity 1.00 m/s 3
| g
= -
- m m
Distance Below Surface 0 m Qi
I —
(0]
e
Optional Inputs v =
v}
(O]
o
Calculate wv
EXPOSURE VELOCITY: 1.79 m/s
EXPOSURE VELOCITY AT
REFERENCE DEPTH OF 1.780 m/s
SM:
SPECIFIC EXPOSURE
ENERGY: 1.61 J/kg
DEPTH-INTEGRATED o o
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Saco Bay, Maine:

Umaro Foods/UNH/Kelson/UNE/ Otherlal/ StationKeepgHoldfast
I 0.6 kmoffshore (2.5 km from mainland)

I Soecific Exoosure Energ,v of 5.1 J/kg

Tip:
Peak loads can
occur at low tide!

Tip.
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Engineering for Celocation
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Engineering for Celocation

Offshore sites: 1. Calculate structural capacities | Design

I Deeper water 2 1Id d |

Exposed sites: . Identify required structura components

I More severe wind, waves, currents 3. Results drive techneeconomlc model

Typical ocean structural modeling =——

techniques insufficient —_— ;’i.';—' ———

I Cultivation systems comprlsed oflexible = =
ropes, biomass, moorings — e =

I Nonlinear wave, current forcmg == — e

Hydro-Structural Dynamic Finite Element

Analysis (HSDFEA) approach B
'|' Solves equations of motion at each trme step,. —
Nonlinear. methods for 1arge dtspfacements —

A Validated Finite Element Modeling Tool for
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Engineering for Celocation

Contact and Tangling



