e Durations of surveys were not clear. On page 3-23 a nominal survey duration of 10.5 months
was applied to all surveys, but elsewhere in the document, e.g. D-177, the survey durations
varied.

e Survey areas, line separations, and other parameters on page D-177 appear to be in the same
conservative direction as the array size and element count; suggesting that line spacing and area
covered by a modeled 2D, 3D, WAZ or other survey may be greater than average and thus
produce elevated sound exposures and take estimates.

Sound Propagation.

BOEM is to be commended for having run some preliminary models (Phase | modeling in Appendix D) to
guantify some of the consequences of using simplifying or conservative assumptions (e.g. see pages D-
100; D-106; D-113; D-122). Therefore we can assign some quantities to what is otherwise a very
complicated variable, the day-to-day fluctuations in wind, temperature, currents, and other factors that
affect sound propagation through the water between the sound source and the animals of concern.

The modeling of sources of variance yielded a 10 decibel difference in sound transmission between an
average sound speed profile in the water and the extreme case used in the model (10 decibels is an
order of magnitude or ten times the average). Use of hard or median properties for the seafloor added
another 4 dB over the most likely outcome, with most of the Gulf being covered with soft sediment that
is a poor reflector of sound). Use of a flat sea surface instead of a rough sea surface adds another 2 dB
minimum, resulting in a conservative value of over-estimated propagation of 16 decibels or 60 times (!)
the amount of energy propagated than would be expected on average. Add this to the conservatism we
saw for the source itself, and we already have an ensonified area and number of animals ensonified that
would be 90 to 120 times the reasonably expected exposures. A “best reasonable estimate” of 100
would become an estimate of 9,000 to 12,000 from these two precautionary measures alone.

Also potentially capable of altering the model outcome, but not addressed in this quick analysis, are:

e Asingle uniform propagation regime is used for the entire deepwater zone (Zone 7).
Assumptions of flat bottom and maximum depth are not met in all cases and propagation is
therefore subject to additional over-estimation factors in the deep water region.

s Survey days and survey effort appear to have been evenly distributed across the area and
seasons, although this is likely not the case for actual survey effort. Theoretically this might
average out, but it is also possible that fewer actual survey days in winter, when propagation
conditions are best, will lead to actual surveys producing fewer takes than the model estimated
by using equal division across winter and summer.

s SPLrms for longer range propagation is derived from the SEL values produced by the model. As
JASCO acknowledges (D-49), modeled SEL at range tends to over-predict SPLrms as the signal is
spread over time. Time resolution of the model also hinders accurate modeling of SPLrms based
on proper analytic units such as rms.90 (average sound pressure over the time than
encompasses 90% of the total pulse energy).

s Single frequency long range propagation modeling leads to increased errors in pulse properties
with range. For modeling purposes a single frequency at the center of each 1/3 octave band is
treated as ‘representative’ of all the sound energy within that frequency band. In practice,
selection of a non-representative frequency (e.g. located at a ghost notch or filtered by
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propagating environment) can lead to errors in weighted SEL values needed for determining
effects thresholds.

s Use of “maximum over depth” in some model estimates of take creates a worst-case scenario
where all individuals are assumed to be at the depth of highest sound exposure all the time. It is
not clear in what context JASCO used maximum over depth as a simplifying step in modeling,
but it will always greatly over-estimate takes when used.(D-296)

s Ranges to effect for mitigation monitoring and shutdown (but not for take estimation?) were
calculated from unweighted values, whereas hearing frequency weighting needs to be applied
to SEL threshold values (JASCO also seems to have applied weighting to SPLrms data, which may
also be inappropriate see section on Threshold Criteria, below).

Animal Abundance, Density and Movements.

This is a complex set of variables, with precautionary assumptions literally varying for each of the
species modeled. But overall, the use of the Duke model creates an increase in predicted abundance
that is about double the official NMFS abundance numbers in the SARs. Some additional modifications
in the use of those data by JASCO add to the conservatism (over-prediction) by a fractional amount, in
most cases.

The Duke model is a novel approach to forecasting animal distribution and density from historical
correlations with readily available environmental data, typically not the true environmental predictors
like prey patches or features like fronts, currents and eddies that are less easy to predict or track. As
such, there are some things that the Duke model likely does better than the SARs, such as predicting
average abundance of pelagic dolphins that move in and out of the US EEZ from one survey to the next,
leading to large sampling variability. However, other similar models for the US west coast, for the UK,
and for global oceans, have shown some extreme misses in their predictions, an expected outcome for
models in the early stages of development for species that are infrequently counted and whose habits
are still poorly understood relative to land animals for example. Too great dependence on a single very
new model like the Duke model can therefore be expected to result in some improvements on the SAR
or US Navy NODES data resources, but is also likely to produce some extreme “misses”. Species with
wide disparities between historical data and Duke model predictions include Atlantic spotted dolphins
(from no historic estimates in SAR, to over 45,000 animals predicted by the Duke model, making them
the third most abundant species in the Gulf, virtually overnight. Duke predictions of Clymene dolphin
abundance are about 85 times higher than the SAR figures, Kogia numbers are increased by a factor of
12, rough-toothed dolphins by a factor of 8 and killer whales by a factor of more than 7. These are
radical changes to our understanding of marine mammal abundance in the Gulf that require more than
blind acceptance of a new model simply because it is generally “better” than the SARs (D-65).

Some of the animal abundance and distribution modeling may be unfamiliar and counter-intuitive to the
average reader. The model in the BOEM DPEIS uses electronic representations of individual animals, or
‘animats’, to construct time series of exposure for a realistic number of animals, ‘behaving’ in realistic
ways, so that the animats move about and dive at realistic speeds and distances relative to the sound
source, which is also moving. As might be expected, capturing the complexities of animal behavior and
all of the other variability of the sound source and the propagating ocean is impossible, so certain
statistical techniques are used to smooth out some of the variability in outcome that can occur just from
sampling errors alone. These techniques, such as over-populating the sound field with hundreds or
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