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Mass Balance — Forward and Inverse

" Mass Balance run in a forward direction starting
from a discharge rate can be used to compute a
daily and cumulative Oil Budget

® Run In reverse Mass Balance starts with an oll

budget and computes a Discharge Rate

® The two are the same If all sources of available
oil are accounted for and all losses are
guantified.




Mass Balance — Accounting

" |In an industrial process where all inputs, outputs,
and losses are known, Mass Balance is simple

accounting

" |In a deep water oil splill, inputs, outputs, and
losses are not all known and may need to be
assumed

" The same assumptions need to be used in both
the forward and inverse oll spill mass balance for
the results to be comparable.




Mass Balance — Measured and Computed

" Oil Budget uses a measured discharge rate
and computes available oil at the sea-surface

" Mass Balance uses measured available oll at
the sea-surface and computes a discharge
rate




Mass Balance — Assumptions

" | osses due to:
" Natural dispersion
® QOil/water ratio in skimmed oll
" Beached oll
" Chemical dispersion - sea-bottom and sea-surface
" Biodegradation
" Evaporation and dissolution




Mass Balance — Oil Budget Calculation

" Start with a measured discharge rate

" Subtract contained oil

" Subtract naturally and chemically dispersed oil
® Subtract evaporated oill |

" Subtract skimmed oll ‘

" Subtract burned oll

" Subtract beach collection

" RESULT = Available oil




Mass Balance — Oil Budget Calculation
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Mass Balance — Discharge Rate Calculation

Start with a measured sea-surface oil volume
Add beach collection

Add burned oll

Add skimmed oill

Add evaporated oll

Add naturally and chemically dispersed oll
Add contained oill

Divide by number of days of oil discharge

RESULT = Average Daily Discharge Rate




Mass Balance — Discharge Rate Calculation




Mass Balance — Discharge Rate Calculation
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Mass Balance — Discharge Rate Calculation
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Overflights

Gulf Oil Spill
May 6, 2010

AVIRIS
Composition Map
USGS, NASA, UCSB
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Imaging Spectroscopy

" I[maging Spectroscopy Is a hyperspectral visible
and infrared remote sensing method which
maps chemical composition

" AVIRIS is much like a digital camera which
measures visible and near-infrared light in 224
bands in a vast number of pixels

Every chemical compound has a unique
spectrum, or combination of reflection or
absorption, analogous to our sensitivity to color
In the visible spectrum




Imaging Spectroscopy

B AVIRIS is a NASA Iinstrument housed at the Jet
Propulsion Laboratory

" Measures in pixels from 2 meters on a side to
over 20 meters depending on mission plan

" Chemical compounds are identified by matching
to a spectral library of laboratory measurements
of chemical compounds and mixtures of
compounds

" Resulting mapping reminiscent of Star Trek
Tricorder, except this one is real




A Method for Quantitative Estimation of the
Volume of Sea-Surface Oil
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A Method for Quantitative Estimation of the
Volume of Sea-Surface Oil
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A Method for Quantitative Estimation of the
Volume of Sea-Surface Oil

® Several oil-seawater emulsion samples collected
from spill on May 7, 2010

" Field spectra measured of spill at the locations
from which samples were collected

" | aboratory spectra also measured of samples

" Samples are being analyzed for organic chemical
composition at USGS Menlo Park labs (R.
Rosenbauer), and metals in USGS Denver labs




A Method for Quantitative Estimation of the
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Additional oil-seawater samples needed from
ocean plume

" For reflectance spectroscopy and chemical analysis

" |ink laboratory chemical analyses to lab, field spectra
and AVIRIS data, to enhance AVIRIS mapping of
plume chemical composition

® Help understand chemical evolution of plume in the
ocean prior to landfall
" Degradation, transformation of oil

" Transfer of heavy metal and organic contaminants to sea
water




Future studies - 2 phase science plan

Phase 1 (June-early July 2010):

AVIRIS will be mobilized to the Gulf to fly low altitude detailed
mapping of the threatened and impacted coastal areas

Deep-sea transects for characterization and calibration.

Coordinated, contemporaneous, seaborne sampling and spectral
calibration data collection

Laboratory analysis of transect oil samples.

Phase 2 (July 2010):
" High altitude, regional AVIRIS data collection
" Sea-surface oil volume mapping
" Determination of sea-surface oil weathering




Mass Balance — Forward and Inverse

" Mass Balance run in a forward direction starting
from a discharge rate can be used to compute a
daily and cumulative Oil Budget

® Run In reverse Mass Balance starts with an oll

budget and computes a Discharge Rate

® The two are the same If all sources of available
oil are accounted for and all losses are
guantified.







