Use of the ADD calculation spreadsheet “ADD sound zones v2.4”

Separate calculations should be done for each cage group. Detailed instructions are given in the
"Cage group calculation" sheet. A table of the calculated results is provided in the “Output
summary” sheet. This can be printed or copied and saved. New ADD devices can be added to
the spreadsheet and new cage group location details can be defined in the “Source data” sheet.
Most cells in the spreadsheet are locked to prevent accidental modification.

Area of potential disturbance: Since disturbance relates to the audibility of ADDs, the
spreadsheet takes the loudest device on the site and determines the 120dB threshold radius of
that device. Some manufacturers are considering allowing their units to be synchronised in
which case the total of all the synchronised devices is used.

The disturbance threshold radius is likely to be several kilometres and so may overlap with
those of other cage groups. In this case the threshold radii centred on the centre of each cage
group should be drawn on a map and the total area within the envelope calculated. Areas of
land and should be removed from the total area. Sound shadows caused by the coast or islands
(but not small rocky outcrops) can be removed from the area. Areas affected by two cage
groups do not need to be double counted. The resulting total area should be used to calculate
the number of mammals affected.

By coordinating applications with neighboring cage group owners as recomended by Marine
Scotland, any overlapping areas of disturbance can be removed. This will reduce the overall
calculated impact of ADDs on animals in the zone. | am told that decisions on the acceptability
of disturbance will be made on a zonal basis.

Area of potential PTS injury: For this calculation the spreadsheet adds together the sound
energy of all the devices on a cage group and ascribes it to a point at the centre of the cage
group. A single PTS threshold radius is calculated for the cage group. Any areas of land or
shadow zones within this area can be discounted but if there are areas of overlap with other
cage groups, these areas should not be discounted.

In this spread sheet the devices are combined rather than calculated individually. This is most
appropriate approach where the threshold radii are similar to, or larger than, the separation
are the devices. Where threshold radii are smaller than the device separations, then
consideration of the devices as seperate units could be justified. This results in a slightly smaller
area of effect however it is significantly more work, the difference in total area is likely to be
only a few percent and where these areas are small, the importance of the result is relatively
low.

The area of potential injury calculation assumes a worst case senario with the devices being
used for 24 hours per day. If potential PTS injury is a significant problem for a cage group and
24 hour operation is never used then this can be modified for you.

Submissions:
EPS applictions should probably be acompanied by a copy of this spread sheet in order to meet
the requirement that methodology is clearly identified.

Comparison with use of the Maine Scotland tables: Marine Scotland have seen and confirmed
the calculations of this spread sheet. However Marine Scotland also provide a table of
threshold radii for single notional ADD devices which you are permitted to use. The areas of
potential PTS injury resulting from data in the current version of this document (December
2020 version 4) differ from the spread sheet calculations for reasons that are unclear. | am not
aware of anv device that resembles ADD1 (195dB). but if vou have such a unit then use of the
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Differences in the area of potential PTS injury due to
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Calculation Instructions ADD sound zones V3.0 Marine Scotland zones
iy cells in green can be aitered cells in red contain key model outputs

Aternative ADD data in the yellow cells is penerated by adding new ADO data in sheet “Source data™

Thiz alternative ADD data can be used in the yellow ceils or copied into available green ce I using paste specal - values
1 Enter = i i T

S
2o qui i A ines23-36.
e py Pl wrifes sguinzt et )
At o = PP yetios .
4.1t more < then copy the val y i g peste 5
3. Enter yP
€. If mukple . Nously set si ise NO
{emmplecir its on i 2 2 y lines one with & units ith 2 53
7. Using 05 i area of land t and 7
: e ) : : .
3. Where made for
en aren & velope. Neglect gnificant " Y P Y
0. (injury) ey op
P ial disturb and injury i
| aage grop B - Olcany pen group I
Inrm jocation i Minch
T Single
ADO devices in use number __simuktaneous| SPL SEL Disturbance PTS: L
(ADDL 0 NO 0 0 1950 2333
ADD2 and Mohn Aqua 0 o o ) 1380 2224
ADD3 and Geesforce o o 0 ) 1980 2434
OTAQand ADDS o o o o 1890 314
OTAQ patrol and ADD3 o no o o 1630 2019
Genuswave Ssimonsate o o o o 1800 2153
ace Aquatec /T flex (s1) o o o o 120 2183
ace Aquatec RT1 ring (52) o o o o 1800 283
ace Aquatec US3 8 o o o 1810 2156
Ace Aquatec other 0 NO 0 0 1000 1257
— e —
total SPL or weighted SEL (c8] 151 25
 threshold radius (m) 2138 >
ares of which iz land or sound shadow [sq km) 81 0o
348 000
0.08% 0.000%
—_—
for further information on thiz sheet contact

this file is secured with EPScalc



Calculation Instructions ADD sound zones V3.0 Marine Scotland zones
iy cells in green can be aitered cells in red contain key model outputs

Alternative ADD data in the yellow celis iz generated by adding new ADO data in sheet “Source cata™

Thiz aiternative ADD dsta can be Lzd in the yellow ceils or copied into available green ce is Lzing paste special - values
1 Enter ion usi i T.

S

2o qui A ines23-36.
e i Pl v verfiea guinzt et )
Atk o = PP yetios .
4.1t more < then copy the val y i g peste 5
3. Enter yP
€. If mukple . Nously set si ise NO
(emmple:if! it it g i y lines one with & units ith 2 sit
7. Using = i e of tand b wnd 4
: e ) : : .
3. Where made for
en aren & velope. Neglect gnificant " Y P Y P
0. (injury) ey op
P ial disturb and injury i
| aage grop B - Olcany pen group I
Inrmleaﬁm i Minch
T Single
ADD devices in use number simuktaneous SPL SEL Disturbance PTS: LF PTS: HF
(ADDL 0 NO ° 0 1930 333
ADD2 and Mohn Aqua 0 o o ) 1380 2224 2614
ADD3 and Geesforce o no 0 ) 1980 2434 2044
OTAQand ADDS o no 0 o 1890 314 2305
OTAQ patrol and ADD3 o no o o 1630 2019
Genuswave Ssimonsate o no o o 1800 2133 1875
ace Aquatec /T flex (s1) 3 no o o 120 2183 1912
ace Aquatec RT1ring [52) 0 no o ) 1800 2183 1928
ace Aquatec US3 o o o o 1810 2156 2181
Ace Aquatec other 0 NO 0 0 1000 1257 1281
— m— — —
total SPL or weighted SEL (c8] 152 226 155
 threshold radius (m) 2403 30 1
ares of which iz land or sound shadow [sq km) 22 0o oo
633 000 0.00
0.05% 0.000% 0.000%
—_—
for further information on this sheet contact

this file is secured with EPScalc



Data and calculation of weighted SEL levels

1.Th's sheet sto es the modell ng data p ov ded by Ma ne Scotland and NOAA

Change only the contents of green cells

2.Th's sheet allows new ADD data to be nt oduced to the calculat on us ng & een ce Is K8 - K13 and tests th s dev ce fo MMPA compl ance

3. The sheet a lows new a ea data to be added to the calculat on us ng g een cells 125 - 134

Ace Aquatec ‘Ace Aquatec | Ace Aquatec
RT1 flex (51) RT1 ng (s2) us3
180 181
09 1 8
14 2 1
5% 5% 5%
TRUE TRUE TRUE

MMPA compl ance dete m nes whethe fsh can be expo ted to the USA

https //imlondon sh nyapps. o/NMFSAcoust cDete_entWebTool/

Box1 ADD types Mohn Aqua (?)  Gaelfo ce (?) Otaq (?) Otaqpat ol (?)  GenusWave (?)
Marine Scotland TABLE 2 ADDL ADD2 ADD3, ADD4 ADDS.
sound level@1m dB ms e 1uPa 195 198 198 189 165 180 sound level
lowe f equency bound kHz 1 8 8 9 9 07 lowe f equency
uppe f equency bound kHz 5 12 12 1 1 15 uppe f equency
duty cycle 8% 50% 100% 3% % % duty cycle
Box2 Marine mammal sensitivity
Marine Scotland TABLE 1
LFMammals  HF Mammals  VHF Mammals
(egmnke)  (egdolphns)  (eg Po pose)
THz-35kHz  150Hz- 160kHz  175Hz- 160 kHz
d stu bance daffiat) 120 120 120 fo MMPA ce tf cat on
nju y dB{we ghted) 199 198 73
Box 3 Mar ne Mammal density (animals/sa km)
Mar ne Scotland TABLE 6
Block G H | ) s T al
Ayl zone H Mnch Heb deswest  No thcoastwest  No thcoast & Shetland
Locat on coast 0 knev 1
total a ea (sa km) 15122 18364 13979 35099 32505 40383 65417 100
M nke whale (LF) 0027 0.008 0018 0009 001 0032 1
Ha bou po po se (VHF) 0336 009 0397 0,058 0308 0152 0402 2
Bottlenose dolph n (HF) 0121 0003 0.004 3
R 550 Dolph n (HF) 0.029 0192 0014 4
Common Dolph n (HF) 0133 5
Wh te-s ded Dolph n (HF) 0021 6
| Wh te-beaked Dolph n (HF) 0316 0053 0217 0021 0037 7
Box4 d stance attenuation factor
RL=SL-18 3tog(met es) 183
Box 5 Frequency Weighting coeffi
NOAA Table ES2 i3 HE VHE
a 1 16 18
b 2 2 2
f 02 88 12
2} 19 110 140
c 013 12 136
3 179 77 152
ADD4
divis on of ADD spectrum into 12 equal octave bands
F equency band lowe kHz  uppe kHz cent e (kHz) unwe ghted LF we ghted HF we ghted VHE we ghted
Band 1 09 09 09 1712 1711 1409 1323
Band 2 09 10 10 1712 711 1414 1329
Band 3 10 10 10 1712 1711 1419 1335
Band4 10 10 10 1712 1712 1424 1340
Band S 10 11 11 1712 1712 1429 1346
Band 6 11 11 11 1712 1712 1434 1352
Band 7 11 12 11 1712 1712 1439 1357
Band8 12 12 12 1712 1712 1444 1363
Band9 12 13 12 1712 1712 1449 1369
Band 10 13 13 13 1712 1712 1454 1375
Band 11 13 13 13 1712 1712 1459 1380
Band 12 13 14 14 1712 1712 1464 1386
total we ghted level dB Leg 1820 1820 1548 1467
Calculation result Th s data is passed to ye low cells in sheet "Cage group calculation”
total f equency we ghted SEL (dB) 2183 1912 1830
ADD 1
divis on of ADD spectrum into 12 equal octave bands
F equency band lowe kHz  uppe kHz cent e (kHz) unwe ghted 1.3006100772462: 1.2768852916199; 171 208187539524 we ghted
Band 1 10 11 10 169.2 1692 1405 132.1
Band 2 11 11 11 169.2 1692 1413 1330
Band 3 11 12 12 169.2 1692 1421 1339
Band4 12 13 12 169.2 1692 1429 1348
Band S 13 13 13 169.2 1692 1436 1357
Band 6 13 14 14 169.2 1692 1444 1366
Band 7 14 15 15 169.2 1692 1452 1375
Band8 15 16 15 169.2 1692 1460 1384
Band9 16 17 16 169.2 1692 1468 1392
Band 10 17 18 17 169.2 1692 1475 140.1
Band 11 18 19 18 169.2 1692 1483 141.0
Band 12 19 20 19 169.2 1692 1491 1419
total we ghted level dB Leg 180.0 1800 1564 1488
Calculation result Th s data is passed to ye low cells in sheet "Cage group calculation”
total f equency we ghted SEL (dB) 2163 1928 1852
ADD4
divis on of ADD spectrum into 12 equal octave bands
F equency band lowe kHz  uppe kHz cent e (kHz) unwe ghted 1.7817974362806! 1.7310731220122¢ 169 208187539524 we ghted
Band 1 80 82 81 1702 1689 1660 1625
Band 2 82 84 83 1702 1688 1661 1627
Band 3 84 87 85 1702 1687 1663 163.0
Band4 87 89 88 1702 1687 1665 1633
Band S 89 91 90 1702 1686 1667 1636
Band 6 91 94 93 1702 1685 1669 1638
Band 7 94 96 95 1702 1684 1670 164.1
Band8 96 99 98 1702 1683 1672 1643
Band9 99 102 100 1702 1682 1674 164.6
Band 10 102 104 103 1702 1681 1675 164.8
Band 11 104 107 106 1702 1680 1677 165.0
Band 12 107 110 109 1702 1679 1678 1653
total we ghted level dB Leg 1810 1792 1778 1748
Calculation result Th s data is passed to ye low cells in sheet "Cage group calculation”
total f equency we ghted SEL (dB) 2156 2141 2112
ADD4
divis on of ADD spectrum into 12 equal octave bands
F equency band lowe kHz  uppe kHz cent e (kHz) unwe ghted 10 4313912663391 10.203892369087: 170 208187539524 we ghted
Band 1 100 106 103 89.2 871 865 838
Band 2 106 12 109 89.2 89 868 843
Band 3 12 19 16 89.2 866 871 84.8
Band4 19 126 122 89.2 863 874 852
Band S 126 133 130 89.2 860 877 857
Band 6 133 141 137 89.2 857 879 86.1
Band 7 141 150 146 89.2 853 881 864
Band8 150 159 154 89.2 849 883 868
Band9 159 168 163 89.2 845 884 87.1
Band 10 168 178 173 89.2 841 886 874
Band 11 178 189 183 89.2 836 887 87.6
Band 12 189 200 194 89.2 831 888 87.9
total we ghted level dB Leg 1000 93 987 97.1
Calculation result Th s data is passed to ye low cells in sheet "Cage group calculation”
total f equency we ghted SEL (dB) 1257 1281 1264
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