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NOTICE 

The research described in this report has been funded wholly by the U.S Environmental 
Protection Agency. This report is contribution number ORD-013449 of the Atlantic Ecology 
Division, National Health and Environmental Effects Research Laboratory, Office of Research 
and Development. This document has been subjected to USEPA’s peer review process and has 
been approved for publication. The mention of trade names of commercial products does not 
constitute endorsement for use.  

 

ABSTRACT 

Bio-optical models describe the quality and quantity of the light field at various depths in the 
water column. The absorption and scattering of light within the water column are wavelength 
dependent. The behavior of light also varies depending on the specific dissolved and particulate 
constituents in the water column, making local (or at least regional) calibration of such models 
necessary. This report provides the calibration data specific for Narragansett Bay, Rhode Island, 
relative to absorption by colored dissolved organic matter (CDOM), non-algal particles (NAP) 
and phytoplankton, and total backscattering. With the calibration in place, information on the 
concentration of CDOM, total suspended solids and chlorophyll a is all that is needed in order 
to calculate the light for any depth for sites those parameters represent. 

Keywords: bio-optical model, Narragansett Bay, diffuse attenuation coefficient, light absorption, 
light scattering 
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INTRODUCTION 

The data contained in this report supports the development of calibration curves for the use of 
a bio-optical model for Narragansett Bay, RI. The calibration will support research evaluating 
the applicability of a bio-optical model for light quantity in establishing depth limits for seagrass 
(Zostera marina) in Narragansett Bay, RI. To accomplish this, a site specific calibration of the 
model was necessary. The model provides estimates of changes in light quantity and quality with 
depth which can be used, to predict the maximum depth likely for seagrass. In the case of 
Narragansett Bay, the seagrass is Zostera marina. As light travels through the water column 
it interacts with water molecules, dissolved materials, suspended inorganic and organic 
particulates and phytoplankton, resulting in a variety of absorption and scattering phenomena. 
Because these phenomena (especially absorption) are wavelength dependent and vary with the 
particular constituents of a given waterbody, it is necessary to calibrate the bio-optical model’s 
parameters for each region of the country—and maybe for each body of water of interest within 
those regions. With calibrations completed, measures of colored dissolved organic matter 
(CDOM), total suspended solids (TSS) and chlorophyll a (Chl a) for any given location allows 
estimates of light penetration to be calculated.  

The model used is based on Lee et al. (2005), as described by Kenworthy et al. (2014). 

𝐾𝐾𝑑𝑑(𝜆𝜆) = (1 + 0.005𝜃𝜃0)𝑎𝑎𝑡𝑡(𝜆𝜆) + 4.18[1 − 0.52𝑒𝑒𝑒𝑒𝑒𝑒(−10.8𝑎𝑎𝑡𝑡)]𝑏𝑏𝑏𝑏(𝜆𝜆) EQ 1 

Where: 
 λ = wavelength of light (nm)—Equation 1 is wavelength dependent, 
 Kd (λ) = spectral diffuse attenuation coefficient (m-1), 
 θ0 = above-water solar angle of incidence (degrees)—zenith angle, 
 at (λ) = total absorption coefficient (m-1)—note, λ omitted when this is in the exponent  

           for simplicity, 
 bb (λ) = backscattering coefficient (m-1). 

By integrating over the visible wavelengths, the diffuse attenuation coefficient for 
photosynthetically active radiation (PAR) can be calculated, 

           𝐾𝐾𝑑𝑑(𝑃𝑃𝑃𝑃𝑃𝑃) = 1
𝑧𝑧

ln (𝑃𝑃𝑃𝑃𝑃𝑃𝑧𝑧
𝑃𝑃𝑃𝑃𝑃𝑃0

).  EQ 2 

Where: 

 Kd (PAR) = diffuse attenuation coefficient, integrated over 400 to 700 nm, 
 z = depth in meters, 
 PARz = light spectrum at depth z, and 
 PAR0 = light spectrum at surface. 

The Equation 1 requires two site specific pieces of information, the absorption and back 
scattering coefficients. The absorption coefficient (m-1) is an additive equation:  

𝑎𝑎𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡(𝜆𝜆) = 𝑎𝑎𝑤𝑤𝑡𝑡𝑡𝑡𝑤𝑤𝑤𝑤(𝜆𝜆) + 𝑎𝑎𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶(𝜆𝜆) + 𝑎𝑎𝑝𝑝𝑡𝑡𝑤𝑤𝑡𝑡𝑝𝑝𝑝𝑝𝑡𝑡𝑤𝑤𝑝𝑝(𝜆𝜆) + 𝑎𝑎𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑤𝑤𝑝𝑝𝑡𝑡𝑝𝑝(𝜆𝜆) EQ 3 
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Where total absorption is a function of four primary components, absorption by water itself, 
by colored dissolved organic matter (CDOM), by particles (total suspended solids—TSS) and 
by pigments (i.e., phytoplankton—usually related to chlorophyll a). Absorption by pure water 
is a fixed function (wavelength dependent), and the relationship between wavelength and 
absorption from Pope and Fry (1997) is usually used. The difference in the absorption of light 
between pure water and seawater is minimal and often ignored. The other three components 
have predictable relationships between absorption and wavelength of light; however, these 
relationships need to be calibrated for each body of water.  

Since we are interested ultimately in how much light makes it down to a given depth for 
seagrass, absorption only gives a portion of the story. Light also is scattered within the water 
column. While most of this light is scattered in the forward direction (e.g., continues downward), 
a significant portion of the light entering the water column is scattered back out of the system. 
The percentage of light backscattered is empirically derived for each area of interest. Total 
scattering (m-1) is calculated as: 

𝑏𝑏(𝜆𝜆) = 𝑏𝑏𝑝𝑝(𝜆𝜆) + 𝑏𝑏𝑤𝑤(𝜆𝜆) EQ 4 

Where 𝑏𝑏𝑤𝑤(𝜆𝜆) is the total scattering associated with pure water (also referred to as molecular 
scattering), and, light absorption, is considered a constant, wavelength dependent factor. 
The other parameter, 𝑏𝑏𝑝𝑝(𝜆𝜆), is total particulate scattering (in all directions). Unlike absorption, 
there is no easy method to distinguish between pigmented and non-pigmented particle scattering. 

The methods to calibrate each of the parameters associated with the bio-optical model are 
presented below. All of the data represented by the calibration figures are presented in 
Appendices.  

METHODS 

This calibration establishes the relationship between several easily measured water column 
properties (Chl a, TSS and CDOM) and the components of absorption and scattering that 
contribute to Equation 1. Samples from Narragansett Bay were collected from the upper, 
middle and lower Bay (see Figure 1) from different times of the year, representing Zostera’s 
predominant growing season. The purpose of the sampling scheme was to establish how variable 
the calibration parameters are with respect to time and space. One calibration has been 
established for the entire Bay for all months within which the seagrass Zostera marina grows.  
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Figure 1. Map of Narragansett Bay showing location of sampling stations 
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Absorption by water 

There is no calibration associated with the absorption by pure water. It is considered a standard 
relationship, and is plotted in Figure 2. In general, the additional absorption at seawater salinities 
due to the salts is minimal in the 400 to 680 nm range (Kirk 2011), and is usually ignored in 
coastal applications. 

 

 Figure 2. The relationship between wavelength and absorption coefficient in pure 
water. Data from Pope and Fry, 1997 

Absorption by CDOM—The relationship between absorption coefficient due to Colored 
Dissolved Organic Matter (CDOM) and wavelength of light follows an exponential decay 
function (Bricaud et al. 1981, Kirk 2011). The slope for the decay function (designated as 
SCDOM) is generally consistent for a given body of water. Because the relationship between 
absorbance and wavelength is assumed consistent, the curve can be normalized to a single 
reference wavelength—usually 440 nm.  

𝑎𝑎𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶(𝜆𝜆)𝑝𝑝𝑡𝑡𝑤𝑤𝑝𝑝 = 𝑒𝑒−𝑆𝑆𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶(𝜆𝜆−440) EQ 5 

The actual absorbance of light at a given wavelength will be governed entirely by the 
concentration of CDOM at the reference wavelength. Therefore, all that is needed is the 
absorbance at 440 on a filtered sample in order to “reconstitute” the entire absorbance vs 
wavelength curve. That is: 

𝑎𝑎𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶(𝜆𝜆) =  𝑎𝑎𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶(440) ∗ 𝑎𝑎𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶(𝜆𝜆)𝑝𝑝𝑡𝑡𝑤𝑤𝑝𝑝 EQ 6 

Note : a(440) vs CDOM concentration is generally considered to be a linear relationship. 
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Calibration method: water samples were processed as described in Keith et al. (2002). CDOM 
measurements were made using a Perkin-Elmer Lambda 35 spectrophotometer using a 10 cm 
path length cell with deionized water as the reference. Measured absorbance was recorded at 
1 nm intervals from 400 to 750 nm. Final data scans were averaged1 every 5 nm. 

Generally, when using a spectrometer to measure the concentration of a dissolved compound or 
compounds the only interaction of the beam of light with the substance in the cuvette is either 
absorption or transmission. However, even under the best of conditions some light will be 
scattered out of the pathway (scattering due to water is accounted for with the blank, but not 
scattering due to CDOM). Since this is neither absorbed nor transmitted, it is a source of error—
it did not get measured as part of the transmitted light. To correct for this, measured absorbance 
recorded at 750 nm was subtracted from values measured at all of the other wavelengths. 
Absorbance at 750 nm is usually assumed to be zero, therefore any recorded non-transmittance 
at 750 nm was assumed to be a loss of light due to scattering rather that true absorbance. These 
corrected measurements are in absorbance, which is the log10 of the ratio of transmitted to 
incident light. Because we are interested in the absorption coefficient (which is related 
to exponential decay), we actually need the natural log of that ratio—which is the same as 
multiplying the original Perkin-Elmer absorbance by 2.303 (the natural log of 10). Finally, 
the absorption coefficient was divided by the path length in meters (0.1 m) to convert the 
units to m-1. 

Absorption by non-pigmented particles (or non-algal particles (NAP)—As with CDOM, the 
relationship between absorbance due to non-pigmented particulates and wavelength of light 
follows an exponential decay function (Gallegos 2001, Roesler et al. 1989). This decay 
coefficient (SNAP) is fairly consistent for a given body of water. As with CDOM, the NAP curves 
also were normalized to a reference wavelength—440 nm.  

𝑎𝑎𝑁𝑁𝑃𝑃𝑃𝑃(𝜆𝜆)𝑝𝑝𝑡𝑡𝑤𝑤𝑝𝑝 = 𝑒𝑒−𝑆𝑆𝑁𝑁𝑁𝑁𝑁𝑁(𝜆𝜆−440)  EQ 7 

The actual absorbance of light at a given wavelength will be governed largely by the 
concentration of TSS at the reference wavelength. Once that relationship is established the entire 
absorption curve can be recreated. That is: 

𝑎𝑎𝑁𝑁𝑃𝑃𝑃𝑃(𝜆𝜆) =  𝑎𝑎𝑁𝑁𝑃𝑃𝑃𝑃(440) ∗ 𝑎𝑎𝑁𝑁𝑃𝑃𝑃𝑃(𝜆𝜆)𝑝𝑝𝑡𝑡𝑤𝑤𝑝𝑝 EQ 8 

Note: unlike CDOM, aNAP (440) vs TSS concentration is not necessarily a linear relationship. 
Therefore, the calibration step needs to include establishing the site-specific relationship between 
the absorbance at a reference wavelength (usually 440 nm) and TSS. Our data for aNAP vs TSS 
was very scattered. However, the range of TSS values in Narragansett Bay was narrow compared 
to other locations (e.g, Chesapeake Bay—Gallegos et al. 2006). Our data appeared to be 
consistent with that presented by Babin et al. (2003), therefore in our final model we used their 
relationship between aNAP and TSS.  

                                            
1 For example, data for 400 nm is the average of 400 through 404 nm, for 405 the average of 405 through 409, 
and so forth.  
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Calibration method: Calibration was performed in two parts. We followed the procedure 
outlined in Gallegos and Neale (2002) and Mitchell et al. (2003), except we used a 50 mm 
integrating sphere coupled to the Perkin-Elmer Lambda 35. Sample water (200 mL) was filtered 
using a glass fiber filter (GF/F, nominal pore size of 0.7 µm), and absorption on the filter 
(from 350 to 750 nm) was measured before and after extraction with methanol (to remove algal 
pigments—see below)2. The second measurement is the one needed for non-pigmented particles. 
The difference between the two spectra is the absorption by phytoplankton pigments (see next 
section). Just as with CDOM, the decay slope for absorption coefficient plotted against 
wavelength was calculated by fitting the exponential equation to the data. The second calibration 
step was to establish the relationship between TSS and absorption at 440 nm. TSS was 
determined by filtering a volume of water (e.g., 500 mL) onto a pre-weighed glass fiber filter. 
Just as with CDOM, we multiplied the absorbance data from the spectrophotometer by 2.303 
to convert to absorption coefficients (see Kishino et al. 1985, Tassan and Ferrari 1995). In 
addition, correction for volume filtered and area of the filter was included (see below). The 
750 nm correction listed above for CDOM is even more important with the quantitative filter 
technique. Scattering of the light away from the entrance of the integrating sphere may be 
appreciable, and will be recorded as absorption. Generally, absorption at 750 nm is considered 
to be negligible, so any values recorded at this wavelength were likely due to scattering. 

In addition to the above scattering error, photons have a high probability of experiencing 
multiple scattering events on their way through the filter. This increases the effective path length 
of the light for which correction is also needed. Fortunately, Cleveland and Weidemann (1993) 
have done this correction empirically: 

𝑂𝑂𝐷𝐷𝑝𝑝𝑠𝑠𝑝𝑝𝑝𝑝(𝜆𝜆) = 0.378 𝑂𝑂𝐷𝐷𝑓𝑓𝑝𝑝𝑡𝑡𝑡𝑡(𝜆𝜆) +  0.523 𝑂𝑂𝐷𝐷𝑓𝑓𝑝𝑝𝑡𝑡𝑡𝑡(𝜆𝜆)2 EQ 9 

Where ODsusp is the optical density of the suspended particles for a given wavelength, and ODfilt 

is the optical density of the particles on the filters. Remember, optical density is the ratio of the 
log10 of the absorbance of the sample to the log10 of a reference. To adjust this to an absorption 
coefficient—which accounts for the exponential decrease in light with depth—we have to 
convert to natural logarithms (multiply by 2.303). Finally, we have to account for the volume 
filtered (V) and the clearance area (A) of the filter. If we express the former in m3 and the latter 
in m2, then the unit for the absorption coefficient will be in m-1: 

𝑎𝑎𝑁𝑁𝑃𝑃𝑃𝑃(𝜆𝜆) = 2.303 𝐶𝐶𝐶𝐶𝑠𝑠𝑠𝑠𝑠𝑠𝑠𝑠(𝜆𝜆)
𝑉𝑉
𝑃𝑃�

 EQ 10 

Methanol treatment—After each filter was measured for total particle absorption, each was 
placed into a separate polystyrene petri dish (60 x 15 mm) and 10 mL of room temperature 
methanol was gently added. Extraction in the methanol lasted a minimum of 1 hr. Filters were 
then removed from the petri dish, replaced into the filter apparatus, and the methanol within the 
petri dish run through the filter to remove any particulates that might have been dislodged during 

                                            
2 Because the degree of wetness of the filter can affect the scan results, after filtering each sample, 100uL of 0.22 um 
filtered seawater was added back to each filter just prior to measurements. 
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the extraction process. Afterwards, 10 mL of 0.22 um filtered seawater was used to rinse the 
methanol from the filter.  

Absorption by phytoplankton—The relationship between absorbance due to phytoplankton and 
wavelength does not follow a set function (e.g., exponential) as did CDOM and non-algal 
particulates. Therefore, an empirically derived absorption spectrum is used in the modeling 
effort. We used two procedures to establish this average spectrum. The first is derived from the 
most recent research on seagrass bio-optical models. (Biber et al. 2008, Gallegos 2005, Gallegos 
and Neale 2003, Gallegos et al. 2006). Here the empirically derived spectra were normalized to 
absorption at 675 nm and then averaged by wavelength. 

𝑎𝑎𝜙𝜙(𝜆𝜆)𝑝𝑝𝑡𝑡𝑤𝑤𝑝𝑝 = 𝑡𝑡𝜙𝜙(𝜆𝜆)
𝑡𝑡𝜙𝜙(675)

 EQ 11 

Where: 

 𝑎𝑎𝜙𝜙(𝜆𝜆)𝑝𝑝𝑡𝑡𝑤𝑤𝑝𝑝 = the normalized absorption of pigmented particles for a given wavelength, 
 𝑎𝑎𝜙𝜙(𝜆𝜆) = the absorption of pigmented particles for a given wavelength, and 
 𝑎𝑎𝜙𝜙(675) = the absorption of pigmented particles at 675 nm.  

A relationship between chlorophyll a (Chl a) concentration and 𝑎𝑎𝜙𝜙(675) was used to establish 
a specific pigment absorption spectra for a given location. As with aNAP(440) vs TSS 
concentration, the relationship between absorption at 675 nm and chl a concentration is not 
necessarily linear. Therefore, the calibration step included establishing the site specific 
relationship between the absorbance at 675 nm and chl a concentration. 

𝑎𝑎𝜙𝜙(675) = 𝑃𝑃[𝐶𝐶ℎ𝑙𝑙 𝑎𝑎]𝐵𝐵 EQ 12 

The coefficients A and B are empirically derived. The actual absorbance of light at a given 
wavelength now can be estimated entirely by the concentration of chlorophyll a using the 
reference wavelength. That is: 

𝑎𝑎𝜙𝜙(𝜆𝜆) =  𝑎𝑎𝜙𝜙(675) ∗ 𝑎𝑎𝜙𝜙(𝜆𝜆)𝑝𝑝𝑡𝑡𝑤𝑤𝑝𝑝 EQ 13 

In a second approach, we established relationships between Chl a and every wavelength between 
400 and 700 nm in 5 nm steps. This is the approach used by Bricaud et al. (1995) and Matsuoka, 
et al. (2007). This latter approach accounts for the fact that phytoplankton light absorption in the 
blue region of light is much more variable than that in the red region. This is largely due to 
packaging effect (the amount of pigment per unit cell and its arrangement within the cell), photo-
acclimation, or both. Photo-acclimation can result in a significant change in the concentration of 
accessory photosynthetic pigments, as well as non-photosynthetic, photo-protective pigments. 
Both of these types of pigments have their greatest absorption in the blue region.  

Calibration method: As with absorption by non-pigmented particles, absorption by 
phytoplankton pigments requires two steps. However, the first step—establishing the absorption 
spectrum—was accomplished during the calibration of the non-pigmented particles by 
subtracting from the total absorption spectrum of the filter the absorption spectrum of the 
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particulates alone. The second calibration step needed was to establish the relationship between 
the concentration of Chl a and absorption (from the particle filter method) at wavelengths of 
interest. In general, the procedure for collecting and processing water samples followed those 
used by NASA (Mitchell, et al. 2003)—which were consistent with the procedure used by 
Gallegos and Neale (2002) for their work in Case 2 waters. Chlorophyll a analyses were similar 
to those described in Keith et al. (2002). Samples (100 mL) were filtered onto 47 mm Whatman 
GF/F filters using a hand vacuum pump. Filters were placed into 15 mL screw-capped 
polystyrene tubes containing 10 mL of 90% acetone, and extracted in a freezer overnight 
(approximately 18 hr) in the dark. Fluorescence was measured using a Turner Designs Model 
AU-10 fluorometer equipped with the Non-Acidification Optical Kit (P/N 10-040R).  

Scattering 

Unlike absorption, whose parameters can be measured with typical instrumentation available 
in most laboratories, scattering requires specialized equipment. We used an ac-s in situ 
spectrophotometer from WET Labs to measure total scattering. This instrument simultaneously 
measures total light attenuation and total absorbance in approximately 4nm increments between 
the wavelengths of 400 and 730 nm. Scattering is calculated by the difference between total 
attenuation and total absorption. Absorption was corrected for scattering using 739 nm as the 
reference wavelength according to the procedure described by Slade et al. (2010). The ac-s 
measurements were made in the laboratory using a gravity fed system (Slade et al. 2010).  

The actual scattering of light at a given wavelength is governed largely by the concentration 
of TSS. Scattering is assumed to be minimally influenced by CDOM (if at all) and Chl a has no 
direct influence. Its influence on scattering is through the “particles” (phytoplankton) with which 
it is associated. The relationship between scattering at a reference wavelength (555 nm) and total 
suspended solids (TSS) is described by the equation (Kenworthy et al. 2014): 

𝑏𝑏𝑝𝑝(555) = 𝛼𝛼𝑇𝑇𝑇𝑇𝑇𝑇𝛽𝛽 EQ 14 

Where: 

𝑏𝑏𝑝𝑝(555) = total particle scattering at 555 nm,  
TSS = total suspended solides (mg/L), and 
α and β are empirically derived coefficients.  

In 2014 backscattering was measured directly in situ Narragansett Bay using a Satlantic 
Profiler II Ocean Profiler (Satlantic LP Canada), equipped with a backscattering sensor 
(a 470 and 700 nm). We also made some direct backscattering measurements in 2013 using 
a HydroScat (Hydro-Optics, Biology and Instrumentation Laboratories) (at 420 nm). The data 
from both were combined3 to establish the relationship between TSS (mg/L) and backscattering 

                                            
3 Backscattering data from the HydroScat at 420nm was adjusted downward using the relationship between 
wavelength and particle backscattering established using the Satlantic profiler.  
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coefficient (m-1). Wavelength specific backscattering was calculated assuming a linear 
relationship between backscattering at 470 and 700 nm.  

As with absorption, there is no calibration associated for scattering by pure water, it is 
considered a standard relationship with wavelength of light (Buiteveld et al. 1994). 
Backscattering is assumed to be half of the total scattering The backscattering absorption 
coeffients are plotted in Figure 3.   

 
Figure 3. Plot of standard backscattering coefficient for pure water (Buiteveld et al. 1994) 

RESULTS 

CDOM Calibration 

Figure 4 shows the CDOM scans for samples collected during the summer 2013 and spring 2014. 
Figure 5 is a summary of all of the data in Figure 4 normalized at 440 nm. The overall average 
spectral slope (SCDOM) was 0.0159 nm-1 with a standard deviation of 0.0011 nm-1 (n = 51). This 
is similar to the spring/summer average for data reported by Keith et al. (2002) from the years 
1999 and 2000 (0.0166 nm-1). It is also similar to the overall average (0.0176 nm-1) presented in 
Babin et al. (2003) for 346 CDOM samples for coastal waters around Europe. It appears that, at 
least for coastal waters, the calibration curve for CDOM is fairly consistent.  
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Figure 4. CDOM absorption scans for samples from Narragansett Bay—summer 2013 and spring 2014. 
Data for these curves are presented in Appendix A 
 

 
Figure 5. Summary of CDOM calibration data for Narragansett Bay—normalized at 440 nm. Solid black 
line is the mean of all 51 curves. Red dashed lines are plus and minus one standard deviation. Solid yellow 
line is the best fit trend line (Equation 5). The open and closed markers are data from Gallegos and Neale 
(2002) for the Rhode River, Maryland and the St. Johns River, Florida, respectively 
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NAP Calibration 

Figure 6 shows the Non-algal particle (NAP) absorption scans for samples collected during the 
summer of 2013. Figure 7 is a summary the data presented in Figure 6 normalized to 440 nm. 
The overall average spectral slope (SNAP) was 0.0136 nm-1 (n = 37). As with CDOM, this also is 
similar to the overall average (0.0123 nm-1) presented in Babin et al. (2003) for 348 NAP 
samples for coastal waters around Europe. Although, it is greater than the average reported 
(0.0088 nm-1) for recent work in the Chesapeake Bay (Gallegos et al. 2006). Figure 7 also shows 
a slight depression in the absorption coefficient for wavelengths less than 425 nm. It is not clear 
why this happened; however, a similar effect is shown in samples from the Baltic Sea in Babin et 
al. (2003). For the purposes of the bio-optical model for Narragansett Bay, this slight shift in 
absorption coefficient was ignored.  

The absorption curves for NAP occasionally were not smooth, especially in the 400 to 450 and 
650 to 700 nm ranges. This is not uncommon. We followed the procedure as presented by Babin 
et al. (2003) and Matsuoka et al. (2011), whereby the non-linear regression was conducted on 
each curve without the data in these ranges. This was done to “avoid any residual pigment 
absorption that might still have been present.” 

 

Figure 6. Non-algal particle (NAP) absorption scans from Narragansett Bay—summer 2013 (July, August 
and September). Data for these curves are presented in Appendix B 
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Figure 7. Summary of NAP calibration data for Narragansett Bay—normalized at 440 nm. Blue markers 
represent the mean of all 37 curves. Red dashed lines are plus and minus one standard deviation. Solid black 
line is the best fit trend line (Equation 7) 
 

Typically, a correlation between absorption by non-pigmented particles and TSS is used to adjust 
the normalized calibration curve to in situ absorption coefficients (Gallegos et al. 2006, and 
others—including Kenworthy et al. 2014). Figure 8 (top left) shows the relationship between 
aNAP (440) and TSS for samples collected in Narragansett Bay. There does not appear to be a 
relationship. However, the range of TSS values in our data set is narrow compared to those in 
other data sets. Gallegos et al. (2006) show what appears to be a similar amount of scatter within 
their Figure 9a. Our Figure 8 (top right) shows the Narragansett Bay data re-plotted with the 
range on the axes the same as the range used in Gallegos et al. (2006). The degree of vertical 
scatter is similar to that displayed in Gallegos et al. (2006) Figure 9c—although the absorption 
coefficient in Narragansett Bay for a give TSS value is slightly less than that in their Figure 9c. 
Similarly, we re-plotted the data along with the regression for aNAP vs TSS (SPM4 in their paper) 
published in Babin et al. (2003), see Figure 8 (bottom). The degree of scatter within the range of 
TSS for Narragansett Bay is similar to that depicted in Figure 15 of Babin et al. (2003). The 
central tendency of our absorption coefficient data appears to line up fairly well with the 
regression from Babin et al. (2003), so for the purpose of using TSS to establish NAP absorption 
(m-1) within Narragansett Bay, we used their equation (0.31 * TSS in mg/L).  
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Phytoplankton Calibration 

Figure 9 shows the phytoplankton (pigmented particles) absorption scans for samples collected 
during the summer of 2013 (July, August and September). Each curve is normalized to the 
absorption at 675 nm. Figure 10 shows the average of all 31 normalized curves. This is the 
empirical calibration curve for the bio-optical model. The final absorption curve is created based 
on the chlorophyll a concentration for a given site (see Equation 3). Figure 11 shows the 
relationship between chl a and phytoplankton particle absorption at 675 nm. A similar plot is 
shown in Figure 12 for chl a and absorption at 440 nm. Table 1 contains all of the coefficients 
for absorption at wavelengths ranging from 400 to 700 nm in 5 nm increments relative to chl a 
concentration. These data can be used to establish a calibration curve whose shape will vary 
depending on the concentration of chl a. This is the process used by Matsuoka et al. (2007) and 
others to create their absorption curves. Figure 13 compares calculated absorption curves using 
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Figure 8. The relationship between non-algal 
particle absorption and total suspended solids for 
Narragansett Bay. The data in the plot at the top 
left are re-plotted in the top right plot using the 
axes ranges from Gallegos et al. (2006). The data 
are re-plotted again in final panel using the axes 
from Babin et al. (2003). Data are in Appendix C. 
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both procedures. The “normalize” curves use Figure 10 and the relationship in Figure 11 
to create the five phytoplankton absorption curves for chl a ranging from 0.5 to 20 ug/L. 
The “A-B” curves used the data presented in Table 1 to create an additional five absorption 
curves. The difference between the two calibration techniques is chl a concentration dependent 
and confined largely to the blue end of the spectrum. This region of the curves are influenced 
by photo-acclimation. During photo-acclimation cells growing in higher light (e.g, low 
concentrations of Chl a in the water) create additional pigments (mostly non-photosynthetic 
pigments) for protection against the higher energy wavelengths (the blue region). The clearer 
the water (i.e., the lower the concentration of Chl a), the greater the expected concentration of 
photo-protective pigments—which have their primary absorption in the higher energy (short 
wavelengths) end of the spectrum.  

 

Figure 9. Phytoplankton particle absorption scans from Narragansett Bay—summer 2013 (July, August and 
September). Each curve is normalized to its absorption at 675 nm. Original, non-normalized data are in 
Appendix D 
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Figure 10. Average of the normalized pigmented particle (phytoplankton) absorption scans from Figure 9 

 

Figure 11. The relationship between chl a concentration and particle absorption at 675 nm. Data are in 
Appendix E 
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Figure 12. The relationship between chl a concentration and particle absorption at 440 nm. Data are in 
Appendix E 

 
Figure 13. A comparison of phytoplankton particle absorption spectra using two different methods of 
calibration. See text for explanation. Top 2 plots are for 20 ug/L, next 2 are for 10 ug/L, and so on 
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Table 1. Parameters for power regression expressed as Abs(λ) = A*Chl aB. Units of absorption are m-1, units for 
chl a are ug/L. These data are used to create absorption curves for phytoplankton particles—the shape of which is 
chl a concentration dependent.  

Wavelength 
(nm) A B r2  

Wavelength 
(nm) A B r2 

400 0.0576 0.636 0.647  555 0.0111 0.819 0.772 
405 0.0617 0.642 0.678  560 0.0097 0.831 0.735 
410 0.0663 0.644 0.700  565 0.0094 0.814 0.756 
415 0.0703 0.643 0.715  570 0.0089 0.815 0.757 
420 0.0634 0.669 0.713  575 0.0081 0.840 0.761 
425 0.0641 0.662 0.674  580 0.0075 0.862 0.769 
430 0.0675 0.669 0.723  585 0.0074 0.867 0.766 
435 0.0702 0.672 0.751  590 0.0071 0.870 0.753 
440 0.0695 0.673 0.764  595 0.0068 0.867 0.726 
445 0.0675 0.667 0.770  600 0.0067 0.869 0.716 
450 0.0642 0.670 0.779  605 0.0071 0.872 0.728 
455 0.0632 0.669 0.787  610 0.0077 0.881 0.760 
460 0.0627 0.666 0.792  615 0.0085 0.886 0.788 
465 0.0611 0.664 0.795  620 0.0089 0.885 0.806 
470 0.0588 0.659 0.786  625 0.0093 0.881 0.815 
475 0.0557 0.658 0.782  630 0.0098 0.877 0.830 
480 0.0533 0.661 0.780  635 0.0102 0.861 0.839 
485 0.0506 0.673 0.786  640 0.0104 0.844 0.839 
490 0.0476 0.686 0.796  645 0.0104 0.835 0.847 
495 0.0436 0.701 0.805  650 0.0103 0.858 0.865 
500 0.0389 0.717 0.810  655 0.0116 0.891 0.898 
505 0.0344 0.731 0.809  660 0.0158 0.895 0.921 
510 0.0302 0.748 0.810  665 0.0220 0.882 0.929 
515 0.0266 0.763 0.806  670 0.0272 0.867 0.933 
520 0.0238 0.774 0.802  675 0.0282 0.855 0.931 
525 0.0213 0.787 0.805  680 0.0237 0.864 0.928 
530 0.0190 0.802 0.809  685 0.0162 0.888 0.916 
535 0.0172 0.810 0.808  690 0.0089 0.913 0.871 
540 0.0156 0.816 0.808  695 0.0050 0.904 0.776 
545 0.0140 0.819 0.800  700 0.0032 0.879 0.626 
550 0.0126 0.818 0.792      

 

 

Backscattering Calibration 

Scattering is the most variable of the parameters measured for water clarity estimates using a 
bio-optical model. Scattering data also are not as prevalent in the literature as are absorption 
data, since scattering measurements require specialized instrumentation that has only recently 
become more available. Calibration for scattering coefficients typically involves establishing 
a correlation between TSS and total scattering for a reference wavelength (usually 555 nm). 
Although relationships between a combination of parameters (e.g., TSS, Chl a and CDOM) have 
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been used occasionally (Gallegos 2005). No matter what parameter or combination of 
parameters, the variability of scattering coefficients is usually fairly high, especially when 
compared with that for absorption coefficients. One plausible explanation is that scattering is 
highly dependent on not only the concentration of suspended matter, but also the specific make 
up of that material with respect to size, shape and composition (especially inorganic versus 
organic). And, unlike absorption measurements, there is not an easy method to segregate 
measurements on the different components.  

Figure 14 shows the relationship between total scattering at 555 nm and the concentration of TSS 
for samples collected in Narragansett Bay. Clearly there is not a good relationship. There also 
was no relationship between location or time of year, with respect to the relationship. Gallegos 
(2005) explains some of the variation observed in scattering coefficient for water samples 
collected in the lower St. Johns River, Florida by segregating his samples by salinity. He was 
able to show better relationships among TSS and total scattering than we were; however, the 
ranges of values for both TSS and measured scattering were greater for his measurements. When 
our data are plotted with these expanded ranges (Figure 15), the degree of variability is very 
similar to that presented in Figure 9c of Gallegos (2005). This is also true when we compare our 
data using observation from Figure 11a in Gallegos et al. (2006) for Chesapeake Bay. Figure 16 
is our data re-plotted again, this time using the axes ranges from Gallegos et al. (2006). 

 

Figure 14. Relationship between total scattering at 555 nm and total suspended solids for Narragansett 
Bay. Data are in Appendix F 
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Figure 15. The same data as presented in Figure 14 except the axes are expanded to coincide with those 
from Gallegos (2005) 

 

Figure 16. The same data as presented in Figure 14 except the axes are expanded to coincide with those 
from Gallegos et al. (2006) 
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Our highly variable relationship between total scattering and TSS is consistent with what others 
have experienced. We were able, however, to establish a better relationship between TSS and 
particle backscattering. Data showing this are presented in Figure 17. Gallegos et al. (2006) also 
had a relationship between backscattering and TSS. The range of their data was estimated from 
their Figure 12c. The backscattering data from Gallegos et al. (2006) was measured at 532 nm. 
We adjusted these data upward by about 10% to account for the slight influence of wavelength 
on backscattering (see below). Even though backscattering is a better relationship to TSS, it still 
is not great, but it is likely the best that can be done for now. The regression line is a non-linear 
fit to a power function. The equation for the line is: 

𝑏𝑏𝑏𝑏𝑝𝑝(470) = 0.0095 ∗ 𝑇𝑇𝑇𝑇𝑇𝑇0.379  EQ 15 
Where: 

𝑏𝑏𝑏𝑏𝑝𝑝(470)= particle backscattering at 470 nm (m-1), and 
TSS = total suspended solids (mg/L). 

A calibration curve for backscattering versus wavelength was established using the data we have 
for backscattering at 470 nm and 700 nm from the Satlantic profiles. By necessity we assumed 
that the relationship between wavelength and backscattering was linear. This line is: 

𝑏𝑏𝑏𝑏𝑝𝑝(𝜆𝜆) = −0.041 � 𝜆𝜆
1000

� + 0.0477 EQ 16 

We then took these data and normalized them to bbp (470). This relationship is multiplied by the 
bbp (470) calculated from the relationship in Figure 17 to achieve the final backscattering 
coefficients for a given site. 

 
Figure 17. Relationship between backscattering at 470 nm and total suspended solids for Narragansett Bay. The red 
markers are data collected using a HydroScat in 2013. The blue markers are data from the Satlantic Profiler in 2014. 
The blue solid line is the regression (Equation 15) fit to the red and blue markers. The vertical dashed lines are 
ranges estimated from Gallegos et al. (2006) for comparison. Data are in Appendix F. 
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PUTTING IT ALL TOGETHER 

Referring back to Equation 1, we need three pieces of information in order to calculate the 
diffuse extinction coefficient (Kd): the solar zenith angle of incidence in degrees, total absorption 
by wavelength, and total backscattering, also by wavelength. The zenith angle is easily 
calculated using NOAA’s solar calculator, which can be used directly on their webpage, or 
spreadsheets can be downloaded (http://www.esrl.noaa.gov/gmd/grad/solcalc/calcdetails.html). 
All that is needed is the latitude and longitude for a site, date, time zone and time of day. For 
total absorption and backscattering all that is needed are measurements or modeled values for 
CDOM, TSS and Chl a. 

Total absorption (Equation 3) is wavelength dependent. We have chosen to make the calculation 
in 5 nm increments from 400 to 700 nm.  Absorption by water (awater) has a fixed relationship 
with wavelength (see Figure 2). Absorption by CDOM for Narragansett Bay is calculated from: 

𝑎𝑎𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶(𝜆𝜆) =  𝑎𝑎𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶(440) ∗ 𝑒𝑒−0.0159∗(𝜆𝜆−440) 

Where: 𝑎𝑎𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶(440) is the directly measured (or modeled) value of CDOM absorption at 440 nm. 
Absorption by non-algal particles is calculated by first deriving the absorption at 440 nm: 

𝑎𝑎𝑁𝑁𝑃𝑃𝑃𝑃(440) = 0.31 ∗ 𝑇𝑇𝑇𝑇𝑇𝑇 

Where: TSS is total suspended solids in mg/L. Absorption for each wavelength of interest is 
then calculated using: 

𝑎𝑎𝑁𝑁𝑃𝑃𝑃𝑃(𝜆𝜆) =  𝑎𝑎𝑁𝑁𝑃𝑃𝑃𝑃(440) ∗ 𝑒𝑒−0.0136∗(𝜆𝜆−440) 

Finally, absorption by phytoplankton, 𝑎𝑎𝜙𝜙(𝜆𝜆), is estimated by first deriving the absorption at 
675 nm, using: 

𝑎𝑎𝜙𝜙(675) = 0.0282[𝐶𝐶ℎ𝑙𝑙 𝑎𝑎]0.855 

Where: [Chl a] is the concentration of chlorophyll a in µg/L. This value is then used to establish 
the absorption at all of the wavelengths of interest, using: 

𝑎𝑎𝜙𝜙(𝜆𝜆) =  𝑎𝑎𝜙𝜙(675) ∗ 𝑎𝑎𝜙𝜙(𝜆𝜆)𝑝𝑝𝑡𝑡𝑤𝑤𝑝𝑝 

Where: 𝑎𝑎𝜙𝜙(𝜆𝜆)𝑝𝑝𝑡𝑡𝑤𝑤𝑝𝑝 is the wavelength dependent absorption curve, normalized to 675 nm 
(see Figure 10). Alternately, we could derive the phytoplankton absorption curve by calculating 
absorption for each wavelength as an independent relationship with the concentration of Chl a 
(see Table 1).  

Total backscattering is calculated as the sum of backscattering from pure water and 
backscattering due to everything else. Backscattering from water is considered a fixed 
relationship with wavelength (see Figure 3). Backscattering by the constituents within 

http://www.esrl.noaa.gov/gmd/grad/solcalc/calcdetails.html
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Narragansett Bay water is calculated based on spectral backscattering coefficients normalized 
to 470 nm. Backscattering at 470 nm is calculated using: 

𝑏𝑏𝑏𝑏𝑝𝑝(470) = 0.0095 ∗ 𝑇𝑇𝑇𝑇𝑇𝑇0.379 

Where: TSS is total suspended solids in mg/L. Final spectral backscattering coefficients 
are calculated using: 

𝑏𝑏𝑏𝑏𝑝𝑝(𝜆𝜆) = 𝑏𝑏𝑏𝑏𝑝𝑝(470) ∗ (1.678 − 0.00144 ∗ 𝜆𝜆) 

The latter portion of the right side of the above equation is the Equation 16 normalized at 470 nm 
(dividing Equation 16 by Equation 16 solved using λ = 470). 

The total spectral absorption and spectral backscattering coefficients are then plugged into 
Equation 1 to calculate the spectral diffuse attenuation coefficients. These are used, in turn, in 
Equation 2 to calculate the total diffuse attenuation coefficient for photosynthetically active 
radiation (PAR). To do this you need the spectrum of light at the surface of the water. This 
information can be calculated using readily available free software from the National Renewable 
Energy Laboratory (http://www.nrel.gov/rredc/smarts/). What is needed is the global horizontal 
irradiance (the irradiance hitting a horizontal surface). This is a combination of direct, beam and 
diffuse irradiance. The units used are not important (Wm-2 or photon flux are often used), the 
attenuation coefficent is a ratio—the units cancel out.  

 

 

 

  

http://www.nrel.gov/rredc/smarts/
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Appendices 

Appendices A through F are in the attached Microsoft Excel file, Bio-optical model appendices—
data for Narragansett Bay.xlsx. To access the file, select the attachments icon within Adobe 
Acrobat. It contains the data used to create the figures associated with the calibration for absorption 
and scattering. 
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		WaveLength (nm)		June 20 2013 Station 1		June 20 2013 Station 2		June 20 2013 Station 3		June 20 2013 Station 4		June 20 2013 Station 5		June 20 2013 Station 6		June 20 2013 Station 7		June 20 2013 Station 8		June 20 2013 Station 9		June 20 2013 Station 10		July 17 2013 Station 3		July 16 2013 Station 4		July 17 2013 Station 6		July 17 2013 Station 7		July 17 2013 Station 8		July 17 2013 Station 9		July 17 2013 Station 10		July 17 2013 Station 11		July 17 2013 Station 12		July 24 2013 Station J1		July 24 2013 Station J2		July 24 2013 Station J3		July 24 2013 Station J4		July 24 2013 Station J5		July 24 2013 Station J6		July 24 2013 Station J7		July 24 2013 Station J8		August 7 2013 Station 1		August 7 2013 Station 2		August 72013  Station 3		August 7 2013 Station 4		August 7 2013 Station 5		August 7 2013 Station 6		August 7 2013 Station 7		August 7 2013 Station 8		August 7 2013 Station 9		August 7 2013 Station 10		August 28 2013 
Station J1		August 28 2013 Station J2		August 28 2013 Station J 3		August 28 2013 Station J4		August 28 2013 Station J5		August 28 2013 Station J6		August 28 2013 Station J7		August 28 2013 Station J8		April 25 2014 Station 1		 April 25 2014 Station 2		April 25 2014 Station 3		April 25 2014 Station 4		April 25 2014 Station 5		April 25 2014 Station 6

		400		1.462		0.886		2.182		2.110		3.929		4.097		2.693		2.056		1.996		1.951		1.253		1.256		1.191		1.212		0.947		0.971		0.824		0.639		0.825		1.427		1.694		1.169		0.915		1.082		0.790		0.687		0.470		0.877		0.867		0.792		0.701		0.695		0.816		0.825		0.683		0.684		0.492		1.694		1.157		1.011		0.841		0.895		0.728		0.526		0.490		1.024		0.913		0.937		0.872		0.795		0.945

		405		1.344		0.812		2.011		1.943		3.627		3.783		2.477		1.889		1.836		1.789		1.153		1.153		1.095		1.112		0.869		0.894		0.754		0.588		0.758		1.313		1.559		1.077		0.842		1.002		0.727		0.632		0.433		0.814		0.802		0.731		0.648		0.644		0.755		0.765		0.631		0.635		0.457		1.570		1.071		0.938		0.778		0.832		0.677		0.486		0.455		0.948		0.846		0.865		0.806		0.735		0.874

		410		1.234		0.745		1.850		1.786		3.345		3.489		2.277		1.737		1.686		1.639		1.058		1.063		1.005		1.019		0.798		0.820		0.691		0.539		0.693		1.207		1.435		0.994		0.776		0.926		0.668		0.584		0.401		0.758		0.743		0.676		0.601		0.596		0.696		0.707		0.585		0.588		0.424		1.456		0.994		0.871		0.721		0.775		0.630		0.451		0.424		0.873		0.777		0.793		0.740		0.675		0.804

		415		1.133		0.683		1.704		1.643		3.083		3.219		2.095		1.596		1.547		1.502		0.970		0.971		0.920		0.932		0.727		0.750		0.629		0.495		0.636		1.109		1.321		0.915		0.711		0.851		0.612		0.535		0.366		0.701		0.686		0.624		0.555		0.549		0.641		0.650		0.537		0.542		0.393		1.345		0.914		0.804		0.663		0.715		0.581		0.415		0.392		0.806		0.716		0.729		0.680		0.622		0.739

		420		1.038		0.625		1.568		1.508		2.843		2.971		1.929		1.465		1.420		1.374		0.888		0.886		0.842		0.853		0.664		0.689		0.573		0.454		0.585		1.014		1.210		0.837		0.650		0.777		0.560		0.488		0.334		0.650		0.631		0.574		0.513		0.507		0.590		0.601		0.495		0.501		0.365		1.242		0.841		0.740		0.608		0.660		0.535		0.382		0.362		0.742		0.659		0.672		0.626		0.570		0.681

		425		0.951		0.569		1.438		1.382		2.617		2.735		1.767		1.342		1.300		1.252		0.810		0.811		0.770		0.777		0.606		0.630		0.521		0.414		0.531		0.931		1.109		0.765		0.593		0.713		0.509		0.446		0.306		0.602		0.580		0.526		0.471		0.466		0.541		0.553		0.456		0.462		0.337		1.145		0.772		0.680		0.555		0.609		0.489		0.349		0.333		0.684		0.605		0.614		0.573		0.524		0.625

		430		0.865		0.517		1.316		1.262		2.397		2.506		1.615		1.224		1.183		1.139		0.739		0.738		0.704		0.708		0.550		0.574		0.471		0.378		0.484		0.848		1.016		0.701		0.542		0.648		0.465		0.405		0.277		0.555		0.532		0.481		0.433		0.428		0.494		0.507		0.418		0.422		0.309		1.056		0.707		0.624		0.507		0.559		0.446		0.318		0.304		0.627		0.556		0.565		0.526		0.481		0.573

		435		0.788		0.470		1.204		1.152		2.199		2.300		1.477		1.114		1.079		1.035		0.673		0.673		0.641		0.646		0.501		0.525		0.426		0.343		0.440		0.776		0.929		0.641		0.495		0.592		0.424		0.368		0.254		0.514		0.487		0.442		0.395		0.392		0.453		0.468		0.384		0.388		0.285		0.973		0.649		0.573		0.463		0.514		0.410		0.291		0.279		0.575		0.509		0.514		0.481		0.440		0.524

		440		0.720		0.427		1.103		1.054		2.018		2.111		1.352		1.018		0.984		0.943		0.618		0.614		0.588		0.591		0.457		0.480		0.389		0.315		0.403		0.710		0.852		0.586		0.453		0.541		0.386		0.338		0.233		0.475		0.448		0.405		0.364		0.359		0.414		0.429		0.350		0.357		0.262		0.897		0.596		0.526		0.425		0.471		0.375		0.266		0.257		0.528		0.468		0.473		0.439		0.400		0.481

		445		0.655		0.388		1.009		0.964		1.853		1.941		1.239		0.931		0.898		0.859		0.566		0.563		0.538		0.539		0.416		0.442		0.352		0.285		0.368		0.650		0.784		0.538		0.413		0.494		0.353		0.308		0.210		0.442		0.412		0.374		0.337		0.333		0.382		0.397		0.322		0.332		0.245		0.829		0.549		0.485		0.389		0.435		0.346		0.246		0.237		0.486		0.432		0.435		0.403		0.370		0.441

		450		0.603		0.355		0.929		0.885		1.709		1.791		1.141		0.855		0.824		0.787		0.518		0.519		0.495		0.495		0.381		0.408		0.322		0.262		0.338		0.602		0.724		0.496		0.379		0.455		0.325		0.283		0.192		0.413		0.382		0.346		0.312		0.308		0.354		0.368		0.298		0.308		0.228		0.770		0.507		0.448		0.358		0.404		0.318		0.225		0.220		0.445		0.395		0.398		0.368		0.340		0.407

		455		0.551		0.321		0.853		0.808		1.574		1.650		1.047		0.781		0.753		0.714		0.477		0.474		0.456		0.456		0.350		0.375		0.293		0.243		0.312		0.554		0.666		0.457		0.350		0.417		0.297		0.258		0.177		0.386		0.354		0.319		0.288		0.286		0.327		0.341		0.278		0.285		0.209		0.715		0.470		0.415		0.331		0.374		0.294		0.210		0.204		0.412		0.367		0.367		0.341		0.313		0.376

		460		0.505		0.293		0.784		0.742		1.450		1.520		0.961		0.714		0.688		0.652		0.437		0.437		0.419		0.418		0.320		0.346		0.269		0.223		0.286		0.511		0.614		0.421		0.321		0.386		0.273		0.239		0.162		0.359		0.327		0.297		0.267		0.264		0.302		0.315		0.257		0.263		0.196		0.666		0.434		0.385		0.304		0.349		0.274		0.193		0.189		0.381		0.339		0.339		0.315		0.290		0.349

		465		0.463		0.267		0.720		0.680		1.337		1.401		0.883		0.654		0.629		0.596		0.404		0.403		0.388		0.387		0.294		0.320		0.250		0.208		0.266		0.471		0.568		0.388		0.296		0.354		0.251		0.221		0.150		0.337		0.304		0.276		0.249		0.246		0.281		0.294		0.237		0.245		0.183		0.621		0.404		0.358		0.282		0.325		0.253		0.180		0.177		0.351		0.313		0.312		0.289		0.267		0.321

		470		0.424		0.241		0.664		0.625		1.236		1.297		0.814		0.599		0.576		0.543		0.372		0.372		0.357		0.355		0.270		0.294		0.227		0.190		0.244		0.438		0.526		0.361		0.275		0.328		0.232		0.204		0.139		0.317		0.284		0.259		0.232		0.231		0.261		0.273		0.221		0.230		0.172		0.579		0.375		0.333		0.259		0.302		0.236		0.167		0.165		0.325		0.291		0.288		0.268		0.247		0.298

		475		0.391		0.220		0.612		0.575		1.146		1.203		0.754		0.552		0.528		0.498		0.340		0.344		0.330		0.327		0.247		0.275		0.207		0.174		0.224		0.406		0.490		0.335		0.254		0.304		0.215		0.188		0.129		0.298		0.264		0.242		0.217		0.215		0.243		0.254		0.205		0.215		0.161		0.544		0.347		0.312		0.241		0.282		0.219		0.156		0.154		0.303		0.271		0.266		0.247		0.229		0.276

		480		0.360		0.199		0.566		0.529		1.064		1.116		0.696		0.508		0.485		0.455		0.315		0.319		0.305		0.303		0.228		0.255		0.190		0.162		0.208		0.377		0.455		0.312		0.236		0.283		0.200		0.175		0.119		0.281		0.248		0.227		0.205		0.201		0.228		0.239		0.194		0.201		0.151		0.508		0.323		0.289		0.223		0.263		0.205		0.144		0.144		0.282		0.252		0.248		0.229		0.212		0.258

		485		0.332		0.181		0.524		0.489		0.991		1.037		0.647		0.468		0.447		0.418		0.292		0.298		0.284		0.281		0.210		0.238		0.175		0.150		0.193		0.350		0.424		0.291		0.219		0.263		0.185		0.164		0.111		0.263		0.231		0.212		0.188		0.187		0.211		0.224		0.181		0.187		0.142		0.479		0.303		0.272		0.209		0.248		0.193		0.135		0.137		0.262		0.235		0.230		0.213		0.198		0.241

		490		0.306		0.166		0.486		0.452		0.924		0.968		0.600		0.431		0.412		0.385		0.273		0.276		0.265		0.262		0.196		0.222		0.163		0.140		0.181		0.328		0.396		0.272		0.205		0.248		0.173		0.154		0.104		0.249		0.217		0.199		0.179		0.177		0.199		0.212		0.170		0.178		0.134		0.448		0.283		0.257		0.194		0.232		0.182		0.129		0.129		0.245		0.220		0.216		0.200		0.185		0.226

		495		0.281		0.147		0.449		0.416		0.858		0.901		0.555		0.397		0.379		0.351		0.254		0.257		0.247		0.245		0.180		0.207		0.149		0.129		0.167		0.306		0.371		0.255		0.193		0.231		0.162		0.145		0.098		0.235		0.203		0.187		0.170		0.167		0.187		0.198		0.159		0.168		0.127		0.421		0.264		0.242		0.181		0.218		0.170		0.120		0.121		0.228		0.206		0.201		0.185		0.173		0.209

		500		0.259		0.133		0.415		0.385		0.801		0.840		0.516		0.367		0.349		0.323		0.233		0.240		0.229		0.224		0.166		0.195		0.136		0.118		0.154		0.285		0.347		0.239		0.179		0.216		0.151		0.134		0.090		0.222		0.190		0.176		0.158		0.156		0.175		0.185		0.149		0.156		0.117		0.395		0.247		0.227		0.170		0.205		0.164		0.113		0.114		0.214		0.194		0.188		0.173		0.163		0.198

		505		0.242		0.121		0.387		0.357		0.751		0.787		0.481		0.340		0.322		0.298		0.220		0.225		0.220		0.211		0.159		0.185		0.129		0.112		0.143		0.268		0.325		0.224		0.167		0.202		0.143		0.126		0.086		0.212		0.181		0.168		0.152		0.149		0.167		0.179		0.142		0.149		0.114		0.374		0.233		0.214		0.157		0.195		0.155		0.106		0.108		0.200		0.180		0.175		0.161		0.150		0.186

		510		0.226		0.111		0.362		0.333		0.704		0.737		0.450		0.318		0.300		0.279		0.206		0.210		0.204		0.200		0.147		0.173		0.119		0.106		0.136		0.253		0.305		0.208		0.155		0.188		0.130		0.116		0.078		0.199		0.170		0.157		0.142		0.139		0.153		0.169		0.134		0.140		0.107		0.353		0.218		0.200		0.147		0.183		0.144		0.099		0.101		0.186		0.170		0.163		0.149		0.140		0.171

		515		0.209		0.097		0.335		0.308		0.657		0.690		0.417		0.289		0.276		0.252		0.194		0.192		0.190		0.187		0.138		0.162		0.111		0.100		0.128		0.235		0.286		0.196		0.146		0.176		0.122		0.109		0.074		0.188		0.158		0.149		0.133		0.132		0.145		0.158		0.127		0.132		0.102		0.331		0.204		0.191		0.139		0.173		0.140		0.094		0.094		0.173		0.159		0.153		0.140		0.132		0.161

		520		0.189		0.087		0.310		0.282		0.611		0.643		0.387		0.266		0.254		0.231		0.182		0.180		0.179		0.177		0.128		0.152		0.103		0.094		0.120		0.222		0.267		0.183		0.136		0.166		0.114		0.103		0.069		0.179		0.151		0.141		0.127		0.125		0.139		0.148		0.119		0.126		0.097		0.310		0.190		0.180		0.129		0.163		0.133		0.089		0.091		0.162		0.148		0.142		0.129		0.123		0.151

		525		0.175		0.079		0.289		0.264		0.570		0.601		0.360		0.249		0.236		0.213		0.170		0.170		0.168		0.164		0.117		0.141		0.095		0.088		0.112		0.208		0.251		0.171		0.129		0.156		0.108		0.096		0.065		0.169		0.142		0.135		0.121		0.119		0.129		0.139		0.113		0.119		0.091		0.288		0.176		0.169		0.120		0.153		0.127		0.083		0.085		0.153		0.140		0.134		0.122		0.117		0.143

		530		0.159		0.068		0.263		0.239		0.529		0.557		0.331		0.227		0.211		0.193		0.160		0.157		0.158		0.154		0.111		0.134		0.088		0.082		0.105		0.196		0.234		0.160		0.118		0.144		0.100		0.089		0.060		0.162		0.134		0.126		0.115		0.114		0.123		0.132		0.108		0.113		0.086		0.271		0.167		0.159		0.111		0.145		0.121		0.079		0.081		0.142		0.132		0.126		0.114		0.110		0.134

		535		0.147		0.061		0.244		0.222		0.494		0.520		0.308		0.208		0.194		0.176		0.149		0.146		0.148		0.144		0.102		0.125		0.081		0.078		0.098		0.182		0.219		0.151		0.112		0.136		0.094		0.084		0.056		0.152		0.124		0.118		0.107		0.107		0.116		0.123		0.100		0.107		0.081		0.257		0.157		0.150		0.105		0.136		0.116		0.074		0.077		0.133		0.124		0.117		0.106		0.103		0.125

		540		0.140		0.058		0.229		0.208		0.463		0.486		0.288		0.194		0.183		0.164		0.139		0.138		0.138		0.138		0.095		0.117		0.076		0.073		0.092		0.169		0.206		0.140		0.106		0.129		0.089		0.078		0.052		0.143		0.118		0.111		0.100		0.102		0.109		0.115		0.095		0.099		0.076		0.238		0.146		0.139		0.099		0.129		0.111		0.070		0.071		0.126		0.116		0.108		0.098		0.096		0.117

		545		0.127		0.051		0.211		0.190		0.433		0.453		0.266		0.180		0.168		0.150		0.130		0.127		0.129		0.126		0.090		0.111		0.069		0.069		0.087		0.160		0.193		0.132		0.098		0.120		0.082		0.073		0.049		0.136		0.113		0.106		0.096		0.097		0.105		0.110		0.090		0.095		0.074		0.223		0.137		0.133		0.093		0.122		0.107		0.066		0.068		0.114		0.107		0.100		0.090		0.090		0.109

		550		0.117		0.044		0.196		0.175		0.401		0.423		0.246		0.166		0.154		0.136		0.122		0.117		0.122		0.119		0.082		0.105		0.063		0.062		0.082		0.151		0.185		0.126		0.093		0.116		0.081		0.070		0.047		0.129		0.104		0.099		0.092		0.089		0.098		0.102		0.083		0.092		0.070		0.209		0.129		0.127		0.088		0.115		0.101		0.064		0.065		0.109		0.102		0.095		0.087		0.084		0.105

		555		0.114		0.042		0.185		0.166		0.382		0.401		0.232		0.156		0.144		0.127		0.112		0.109		0.113		0.110		0.076		0.099		0.057		0.059		0.076		0.141		0.169		0.115		0.085		0.106		0.074		0.063		0.042		0.120		0.098		0.094		0.086		0.086		0.093		0.095		0.078		0.083		0.064		0.196		0.121		0.118		0.081		0.109		0.095		0.060		0.062		0.101		0.097		0.090		0.081		0.082		0.100

		560		0.106		0.039		0.175		0.155		0.357		0.373		0.217		0.145		0.136		0.118		0.105		0.104		0.106		0.102		0.069		0.094		0.051		0.054		0.070		0.131		0.159		0.108		0.081		0.099		0.071		0.059		0.039		0.114		0.093		0.088		0.083		0.083		0.087		0.092		0.076		0.081		0.063		0.182		0.111		0.110		0.076		0.101		0.089		0.058		0.058		0.094		0.091		0.086		0.076		0.078		0.094

		565		0.101		0.039		0.165		0.146		0.334		0.350		0.204		0.137		0.127		0.112		0.096		0.095		0.099		0.096		0.064		0.088		0.047		0.051		0.064		0.123		0.149		0.102		0.076		0.095		0.068		0.057		0.037		0.105		0.085		0.081		0.077		0.077		0.080		0.083		0.069		0.076		0.056		0.170		0.105		0.104		0.070		0.096		0.084		0.053		0.056		0.088		0.084		0.079		0.071		0.071		0.087

		570		0.096		0.039		0.158		0.138		0.316		0.331		0.193		0.128		0.122		0.105		0.092		0.089		0.093		0.090		0.063		0.082		0.046		0.049		0.061		0.114		0.140		0.094		0.071		0.089		0.065		0.053		0.035		0.099		0.081		0.077		0.072		0.074		0.076		0.080		0.066		0.071		0.054		0.160		0.100		0.098		0.066		0.091		0.080		0.052		0.054		0.082		0.081		0.075		0.067		0.067		0.082

		575		0.092		0.037		0.150		0.132		0.296		0.311		0.182		0.119		0.115		0.100		0.084		0.081		0.087		0.083		0.056		0.076		0.040		0.045		0.057		0.107		0.132		0.088		0.068		0.083		0.062		0.048		0.031		0.094		0.074		0.071		0.068		0.070		0.070		0.072		0.060		0.067		0.049		0.151		0.095		0.092		0.064		0.086		0.075		0.051		0.052		0.076		0.076		0.067		0.062		0.064		0.077

		580		0.089		0.035		0.143		0.123		0.278		0.292		0.171		0.114		0.109		0.094		0.076		0.073		0.080		0.078		0.049		0.069		0.035		0.040		0.051		0.097		0.123		0.082		0.061		0.077		0.058		0.044		0.029		0.088		0.070		0.067		0.064		0.064		0.067		0.065		0.055		0.062		0.047		0.138		0.087		0.085		0.056		0.077		0.069		0.047		0.049		0.070		0.071		0.063		0.057		0.058		0.072

		585		0.086		0.034		0.134		0.117		0.261		0.273		0.160		0.106		0.102		0.088		0.070		0.068		0.072		0.069		0.043		0.066		0.028		0.035		0.045		0.092		0.115		0.076		0.056		0.071		0.056		0.042		0.027		0.082		0.065		0.063		0.061		0.060		0.062		0.060		0.052		0.058		0.043		0.129		0.081		0.080		0.053		0.072		0.064		0.043		0.044		0.064		0.065		0.057		0.051		0.053		0.065

		590		0.082		0.031		0.125		0.108		0.244		0.255		0.151		0.099		0.094		0.082		0.063		0.060		0.066		0.063		0.041		0.062		0.023		0.033		0.041		0.084		0.105		0.070		0.051		0.064		0.052		0.038		0.022		0.074		0.059		0.056		0.055		0.054		0.056		0.056		0.047		0.052		0.037		0.120		0.073		0.070		0.048		0.065		0.057		0.039		0.042		0.059		0.062		0.052		0.047		0.049		0.061

		595		0.073		0.024		0.112		0.096		0.223		0.234		0.135		0.087		0.085		0.074		0.054		0.054		0.058		0.055		0.033		0.056		0.015		0.025		0.032		0.076		0.097		0.062		0.046		0.059		0.048		0.034		0.018		0.069		0.052		0.051		0.049		0.049		0.051		0.051		0.041		0.047		0.033		0.112		0.069		0.066		0.043		0.061		0.052		0.037		0.037		0.053		0.056		0.044		0.040		0.042		0.053

		600		0.067		0.016		0.100		0.086		0.207		0.214		0.122		0.078		0.076		0.069		0.047		0.046		0.052		0.049		0.029		0.050		0.010		0.021		0.027		0.067		0.089		0.056		0.039		0.053		0.043		0.028		0.013		0.063		0.045		0.044		0.043		0.042		0.045		0.044		0.034		0.042		0.029		0.103		0.064		0.060		0.038		0.053		0.046		0.033		0.034		0.047		0.051		0.038		0.033		0.035		0.045

		605		0.063		0.015		0.095		0.081		0.192		0.200		0.114		0.075		0.072		0.069		0.043		0.043		0.047		0.046		0.026		0.047		0.008		0.019		0.025		0.062		0.084		0.053		0.038		0.050		0.043		0.028		0.013		0.060		0.044		0.043		0.042		0.041		0.044		0.042		0.033		0.041		0.028		0.099		0.059		0.057		0.037		0.052		0.043		0.032		0.033		0.044		0.050		0.037		0.030		0.034		0.042

		610		0.062		0.016		0.091		0.075		0.181		0.187		0.108		0.070		0.067		0.069		0.041		0.040		0.047		0.044		0.027		0.047		0.008		0.019		0.026		0.061		0.079		0.050		0.035		0.047		0.043		0.026		0.012		0.058		0.043		0.041		0.042		0.040		0.043		0.040		0.032		0.041		0.029		0.094		0.057		0.054		0.035		0.049		0.041		0.031		0.033		0.041		0.047		0.036		0.031		0.035		0.041

		615		0.058		0.017		0.085		0.069		0.167		0.172		0.100		0.064		0.062		0.069		0.041		0.040		0.045		0.043		0.026		0.044		0.007		0.020		0.025		0.058		0.076		0.047		0.033		0.045		0.043		0.026		0.012		0.057		0.041		0.040		0.041		0.039		0.042		0.037		0.030		0.040		0.026		0.090		0.054		0.053		0.035		0.048		0.040		0.030		0.031		0.040		0.046		0.036		0.031		0.035		0.041

		620		0.054		0.018		0.081		0.063		0.153		0.158		0.092		0.058		0.057		0.055		0.038		0.038		0.043		0.041		0.025		0.041		0.007		0.020		0.026		0.056		0.071		0.044		0.033		0.043		0.044		0.025		0.012		0.052		0.038		0.038		0.038		0.035		0.039		0.035		0.028		0.035		0.024		0.087		0.052		0.049		0.035		0.047		0.040		0.029		0.031		0.038		0.044		0.035		0.030		0.034		0.040

		625		0.052		0.019		0.076		0.060		0.142		0.147		0.086		0.053		0.053		0.046		0.037		0.037		0.041		0.040		0.023		0.039		0.008		0.020		0.026		0.053		0.068		0.041		0.030		0.041		0.041		0.024		0.012		0.049		0.035		0.036		0.035		0.033		0.037		0.033		0.027		0.034		0.022		0.082		0.049		0.046		0.035		0.045		0.037		0.028		0.030		0.034		0.041		0.032		0.029		0.031		0.039

		630		0.048		0.020		0.072		0.055		0.128		0.134		0.078		0.048		0.048		0.046		0.036		0.035		0.039		0.037		0.022		0.038		0.006		0.021		0.025		0.050		0.064		0.040		0.029		0.039		0.043		0.024		0.012		0.047		0.034		0.034		0.034		0.031		0.035		0.030		0.024		0.033		0.021		0.078		0.047		0.044		0.034		0.042		0.035		0.027		0.029		0.032		0.040		0.031		0.028		0.029		0.036

		635		0.046		0.020		0.068		0.050		0.119		0.123		0.074		0.047		0.046		0.046		0.035		0.032		0.037		0.036		0.021		0.035		0.006		0.020		0.025		0.048		0.058		0.037		0.026		0.037		0.041		0.021		0.010		0.044		0.033		0.031		0.033		0.030		0.035		0.028		0.023		0.032		0.021		0.071		0.042		0.040		0.031		0.040		0.035		0.025		0.029		0.031		0.037		0.030		0.027		0.030		0.035

		640		0.044		0.019		0.063		0.043		0.108		0.111		0.067		0.046		0.046		0.046		0.030		0.031		0.034		0.033		0.021		0.032		0.003		0.018		0.023		0.043		0.052		0.033		0.025		0.034		0.041		0.021		0.010		0.041		0.030		0.029		0.030		0.027		0.031		0.025		0.022		0.030		0.018		0.066		0.040		0.037		0.029		0.038		0.030		0.023		0.025		0.028		0.033		0.028		0.025		0.028		0.032

		645		0.041		0.019		0.058		0.039		0.099		0.099		0.059		0.046		0.046		0.046		0.028		0.029		0.032		0.031		0.021		0.029		0.003		0.019		0.023		0.041		0.047		0.031		0.023		0.030		0.039		0.019		0.009		0.037		0.029		0.027		0.028		0.025		0.030		0.024		0.018		0.027		0.016		0.059		0.036		0.033		0.028		0.034		0.029		0.021		0.022		0.025		0.030		0.027		0.023		0.027		0.031

		650		0.038		0.018		0.053		0.034		0.085		0.089		0.054		0.046		0.046		0.032		0.027		0.025		0.029		0.029		0.020		0.026		0.001		0.016		0.020		0.035		0.042		0.029		0.021		0.029		0.037		0.018		0.008		0.034		0.026		0.025		0.025		0.022		0.027		0.021		0.015		0.026		0.015		0.052		0.033		0.030		0.026		0.032		0.027		0.019		0.022		0.022		0.026		0.022		0.020		0.023		0.026

		655		0.033		0.017		0.044		0.029		0.076		0.077		0.048		0.037		0.046		0.023		0.021		0.022		0.023		0.023		0.017		0.023		-0.004		0.013		0.016		0.032		0.037		0.025		0.019		0.025		0.034		0.017		0.006		0.029		0.022		0.019		0.021		0.019		0.022		0.018		0.012		0.021		0.012		0.046		0.028		0.027		0.022		0.028		0.024		0.016		0.020		0.017		0.020		0.018		0.015		0.019		0.021

		660		0.031		0.015		0.040		0.024		0.067		0.068		0.041		0.023		0.032		0.023		0.017		0.019		0.019		0.018		0.015		0.021		-0.009		0.010		0.012		0.028		0.032		0.023		0.015		0.023		0.029		0.014		0.003		0.025		0.020		0.018		0.019		0.016		0.020		0.016		0.009		0.021		0.011		0.040		0.023		0.024		0.019		0.025		0.021		0.014		0.016		0.016		0.018		0.015		0.012		0.016		0.018

		665		0.029		0.014		0.036		0.023		0.058		0.060		0.036		0.023		0.023		0.023		0.017		0.018		0.021		0.018		0.015		0.020		-0.008		0.012		0.014		0.026		0.029		0.022		0.015		0.022		0.028		0.013		0.003		0.025		0.020		0.019		0.020		0.016		0.021		0.018		0.009		0.020		0.010		0.038		0.022		0.023		0.016		0.023		0.020		0.013		0.016		0.016		0.016		0.017		0.013		0.016		0.018

		670		0.024		0.013		0.033		0.023		0.049		0.052		0.032		0.023		0.023		0.023		0.018		0.017		0.019		0.018		0.018		0.018		-0.006		0.012		0.013		0.025		0.026		0.019		0.013		0.018		0.022		0.012		0.002		0.021		0.019		0.016		0.018		0.014		0.019		0.016		0.010		0.018		0.009		0.036		0.022		0.023		0.016		0.023		0.021		0.016		0.015		0.015		0.015		0.014		0.012		0.014		0.017

		675		0.022		0.012		0.029		0.023		0.040		0.043		0.026		0.023		0.023		0.023		0.016		0.018		0.017		0.016		0.015		0.016		-0.006		0.013		0.012		0.022		0.023		0.017		0.014		0.017		0.017		0.013		0.003		0.017		0.017		0.016		0.016		0.013		0.017		0.015		0.009		0.016		0.009		0.029		0.018		0.021		0.014		0.019		0.019		0.014		0.014		0.012		0.012		0.012		0.011		0.013		0.015

		680		0.019		0.012		0.025		0.023		0.032		0.035		0.023		0.023		0.023		0.018		0.013		0.015		0.015		0.014		0.016		0.013		-0.003		0.011		0.010		0.019		0.018		0.017		0.012		0.016		0.015		0.012		0.001		0.014		0.012		0.010		0.012		0.012		0.015		0.013		0.009		0.013		0.009		0.024		0.016		0.018		0.013		0.017		0.018		0.012		0.012		0.012		0.012		0.012		0.010		0.014		0.013

		685		0.014		0.012		0.021		0.023		0.024		0.028		0.023		0.018		0.023		0.005		0.014		0.014		0.012		0.013		0.013		0.010		-0.001		0.011		0.012		0.014		0.016		0.014		0.010		0.013		0.009		0.010		0.000		0.008		0.009		0.010		0.010		0.009		0.012		0.011		0.007		0.010		0.008		0.018		0.012		0.014		0.012		0.015		0.013		0.011		0.009		0.010		0.009		0.008		0.009		0.011		0.012

		690		0.009		0.010		0.015		0.014		0.017		0.020		0.023				0.023				0.007		0.010		0.008		0.009		0.009		0.009		-0.001		0.007		0.007		0.011		0.011		0.008		0.008		0.008		0.003		0.006				0.006		0.008		0.007		0.008		0.007		0.010		0.007		0.005		0.008		0.005		0.012		0.008		0.010		0.010		0.011		0.010		0.007		0.007		0.006		0.005		0.005		0.006		0.007		0.007

		695		0.006		0.005		0.008				0.007		0.010		0.018								0.005		0.006		0.005		0.004		0.003		0.004		-0.000		0.002		0.004		0.005		0.006		0.006		0.003		0.004		0.000		0.004				0.004		0.006		0.006		0.005		0.006		0.007		0.006		0.004		0.006		0.004		0.007		0.003		0.006		0.008		0.006		0.006		0.004		0.004		0.001		0.002		0.002		0.002		0.003		0.003

		700																																																								0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000		0.000





Appendix B--NAP

		Wavelength (nm)		July 17 2013 Station 3		July 16 2013 Station 4		July 17 2013 Station 6		July 17 2013 Station 7		July 17 2013 Station 8		July 17 2013 Station 9		July 17 2013 Station 10		July 17 2013 Station 11		July 17 2013 Station 12		July 24 2013 Staton J1		July 24 2013 Station J2		July 24 2013 Station J3		July 24 2013 Station J4		July 24 2013 Station J5		July 24 2013 Station J6		July 24 2013 Station J7		July 24 2013 Station J8		August 7 2013 Station 1		August 7 2013 Station 2		August 7 2013 Station 3		August 7 2013 Station 4		August 7 2013 Station 5		August 7 2013 Station 6		August 7 2013 Station 7		August 7 2013 Station 8		August 7 2013 Station 9		August 7 2013 Station 10		August 28 2013 Station J1		August 28 2013 Station J2		August 28 2013 Station J3		August 28 2013 Station J4		August 28 2013 Station J5		August 28 2013 Station J6		August 28 2013 Station J7		August 28 2013 Station J8		September 19 2013
Station 1		September 19 2013
Station 2		September 19 2013
Station 5		September 19 2013
Station 6		September 19 2013
Station 7

		400		0.346		0.431		0.261		0.267		0.281		0.253		0.283		0.221		0.173		0.697		0.812		0.605		0.385		0.624		0.274		0.080		0.207		0.545		0.661		0.458		0.377		0.282		0.389		0.351		0.350		0.300		0.121		1.424		0.726		0.895		0.622		0.593		0.477		0.334		0.249		0.302		0.231		0.257		0.234		0.245

		405		0.337		0.415		0.254		0.260		0.275		0.249		0.274		0.215		0.170		0.664		0.773		0.585		0.371		0.606		0.265		0.076		0.199		0.526		0.641		0.447		0.368		0.274		0.381		0.342		0.342		0.296		0.119		1.374		0.694		0.867		0.602		0.573		0.463		0.324		0.238		0.290		0.223		0.250		0.226		0.238

		410		0.324		0.401		0.243		0.250		0.268		0.242		0.263		0.206		0.165		0.633		0.735		0.564		0.356		0.585		0.254		0.073		0.191		0.507		0.618		0.433		0.357		0.267		0.371		0.331		0.332		0.290		0.117		1.321		0.665		0.842		0.577		0.550		0.447		0.314		0.229		0.279		0.215		0.240		0.217		0.231

		415		0.310		0.383		0.232		0.239		0.258		0.232		0.249		0.198		0.161		0.597		0.693		0.537		0.339		0.559		0.241		0.068		0.181		0.483		0.591		0.415		0.342		0.255		0.356		0.315		0.317		0.279		0.114		1.275		0.636		0.816		0.558		0.529		0.433		0.305		0.222		0.267		0.205		0.228		0.206		0.222

		420		0.281		0.364		0.226		0.204		0.252		0.224		0.240		0.163		0.130		0.561		0.642		0.485		0.309		0.513		0.228		0.060		0.180		0.447		0.558		0.384		0.306		0.240		0.306		0.298		0.296		0.219		0.070		1.223		0.610		0.792		0.538		0.509		0.417		0.296		0.216		0.271		0.206		0.241		0.216		0.226

		425		0.281		0.342		0.215		0.214		0.237		0.212		0.218		0.175		0.142		0.526		0.605		0.482		0.302		0.501		0.214		0.061		0.165		0.427		0.523		0.373		0.291		0.225		0.285		0.280		0.283		0.180		0.033		1.171		0.585		0.766		0.516		0.488		0.403		0.287		0.209		0.239		0.182		0.206		0.189		0.203

		430		0.263		0.323		0.199		0.199		0.222		0.199		0.205		0.166		0.138		0.491		0.567		0.453		0.282		0.473		0.200		0.056		0.152		0.402		0.495		0.351		0.274		0.211		0.272		0.262		0.268		0.173		0.035		1.101		0.534		0.722		0.480		0.450		0.371		0.264		0.189		0.223		0.173		0.193		0.177		0.192

		435		0.244		0.299		0.186		0.186		0.209		0.185		0.189		0.154		0.125		0.456		0.526		0.423		0.263		0.441		0.188		0.052		0.141		0.378		0.462		0.329		0.257		0.199		0.254		0.246		0.252		0.164		0.037		1.048		0.532		0.723		0.462		0.446		0.370		0.285		0.193		0.207		0.158		0.179		0.165		0.178

		440		0.226		0.276		0.175		0.173		0.193		0.171		0.173		0.144		0.117		0.426		0.486		0.395		0.246		0.409		0.173		0.048		0.128		0.354		0.428		0.307		0.239		0.185		0.237		0.229		0.235		0.157		0.037		0.989		0.495		0.679		0.442		0.420		0.347		0.264		0.188		0.193		0.147		0.168		0.154		0.167

		445		0.207		0.256		0.162		0.162		0.175		0.159		0.161		0.133		0.109		0.395		0.452		0.367		0.227		0.380		0.161		0.042		0.116		0.328		0.397		0.283		0.222		0.171		0.221		0.211		0.216		0.148		0.036		0.928		0.468		0.639		0.413		0.392		0.326		0.249		0.175		0.176		0.134		0.152		0.141		0.153

		450		0.191		0.235		0.145		0.149		0.161		0.144		0.149		0.124		0.101		0.368		0.420		0.340		0.210		0.355		0.148		0.038		0.106		0.306		0.369		0.263		0.207		0.158		0.207		0.195		0.202		0.142		0.037		0.874		0.440		0.607		0.390		0.368		0.305		0.235		0.169		0.168		0.126		0.144		0.133		0.145

		455		0.177		0.218		0.135		0.139		0.148		0.134		0.138		0.114		0.095		0.346		0.393		0.317		0.197		0.332		0.137		0.035		0.098		0.284		0.344		0.243		0.191		0.148		0.192		0.182		0.187		0.133		0.036		0.816		0.412		0.565		0.365		0.342		0.286		0.223		0.159		0.156		0.116		0.136		0.125		0.135

		460		0.163		0.201		0.124		0.127		0.138		0.124		0.129		0.106		0.088		0.323		0.368		0.295		0.184		0.309		0.127		0.031		0.090		0.266		0.321		0.227		0.177		0.138		0.179		0.170		0.174		0.124		0.034		0.765		0.381		0.521		0.337		0.315		0.265		0.203		0.148		0.148		0.108		0.127		0.116		0.126

		465		0.150		0.187		0.113		0.117		0.128		0.114		0.119		0.098		0.080		0.306		0.346		0.276		0.171		0.290		0.118		0.028		0.083		0.249		0.299		0.211		0.167		0.129		0.167		0.158		0.162		0.117		0.031		0.717		0.352		0.481		0.313		0.289		0.245		0.187		0.135		0.139		0.101		0.120		0.111		0.120

		470		0.139		0.173		0.105		0.108		0.119		0.109		0.111		0.092		0.075		0.287		0.325		0.258		0.160		0.272		0.110		0.026		0.076		0.234		0.280		0.196		0.155		0.119		0.155		0.147		0.151		0.109		0.029		0.674		0.331		0.449		0.291		0.269		0.229		0.173		0.128		0.132		0.094		0.112		0.104		0.112

		475		0.130		0.163		0.098		0.101		0.112		0.102		0.105		0.086		0.070		0.272		0.307		0.243		0.151		0.256		0.104		0.023		0.072		0.219		0.264		0.184		0.147		0.112		0.146		0.137		0.142		0.104		0.027		0.632		0.308		0.418		0.270		0.249		0.212		0.161		0.119		0.125		0.087		0.105		0.097		0.105

		480		0.121		0.153		0.092		0.094		0.104		0.094		0.098		0.081		0.066		0.256		0.289		0.228		0.141		0.241		0.096		0.020		0.066		0.207		0.248		0.172		0.137		0.104		0.138		0.129		0.133		0.098		0.026		0.595		0.289		0.391		0.254		0.232		0.199		0.150		0.113		0.118		0.082		0.099		0.091		0.099

		485		0.114		0.143		0.087		0.089		0.099		0.090		0.093		0.077		0.062		0.242		0.273		0.215		0.133		0.227		0.090		0.019		0.061		0.194		0.234		0.164		0.130		0.098		0.130		0.122		0.126		0.094		0.026		0.560		0.271		0.365		0.237		0.215		0.187		0.140		0.106		0.113		0.078		0.094		0.086		0.094

		490		0.107		0.134		0.081		0.084		0.094		0.085		0.088		0.072		0.059		0.228		0.257		0.203		0.125		0.215		0.084		0.018		0.056		0.183		0.221		0.154		0.122		0.092		0.123		0.116		0.118		0.089		0.026		0.528		0.255		0.342		0.223		0.202		0.175		0.131		0.098		0.106		0.073		0.088		0.081		0.088

		495		0.100		0.126		0.076		0.080		0.087		0.080		0.083		0.068		0.055		0.214		0.241		0.191		0.117		0.203		0.078		0.017		0.052		0.172		0.208		0.145		0.116		0.086		0.117		0.109		0.111		0.086		0.025		0.498		0.239		0.322		0.209		0.189		0.164		0.121		0.092		0.101		0.068		0.083		0.076		0.084

		500		0.094		0.118		0.071		0.074		0.080		0.074		0.077		0.063		0.051		0.202		0.228		0.180		0.111		0.193		0.074		0.015		0.049		0.162		0.198		0.136		0.110		0.081		0.110		0.104		0.106		0.082		0.024		0.471		0.225		0.304		0.198		0.178		0.155		0.114		0.086		0.097		0.064		0.079		0.072		0.079

		505		0.088		0.110		0.066		0.069		0.075		0.069		0.072		0.059		0.048		0.190		0.214		0.169		0.105		0.181		0.070		0.014		0.045		0.153		0.187		0.129		0.104		0.077		0.105		0.098		0.100		0.078		0.023		0.445		0.214		0.287		0.187		0.168		0.147		0.108		0.082		0.093		0.062		0.075		0.069		0.075

		510		0.083		0.103		0.063		0.065		0.069		0.065		0.067		0.055		0.044		0.179		0.202		0.160		0.099		0.172		0.066		0.013		0.043		0.144		0.177		0.121		0.100		0.073		0.099		0.092		0.094		0.074		0.022		0.417		0.199		0.269		0.177		0.159		0.139		0.102		0.077		0.088		0.058		0.071		0.065		0.071

		515		0.079		0.096		0.058		0.060		0.065		0.061		0.062		0.052		0.041		0.168		0.190		0.151		0.094		0.163		0.062		0.012		0.040		0.135		0.167		0.115		0.094		0.069		0.094		0.087		0.089		0.070		0.020		0.394		0.190		0.253		0.167		0.151		0.133		0.095		0.072		0.083		0.055		0.067		0.062		0.068

		520		0.072		0.089		0.054		0.056		0.060		0.057		0.058		0.048		0.038		0.158		0.178		0.142		0.087		0.153		0.059		0.011		0.037		0.127		0.157		0.107		0.089		0.064		0.088		0.082		0.083		0.066		0.019		0.368		0.175		0.234		0.156		0.140		0.124		0.088		0.065		0.079		0.051		0.063		0.059		0.065

		525		0.068		0.082		0.050		0.053		0.055		0.054		0.054		0.045		0.035		0.148		0.166		0.132		0.082		0.142		0.054		0.010		0.034		0.119		0.147		0.100		0.083		0.060		0.083		0.077		0.077		0.062		0.017		0.346		0.165		0.219		0.147		0.132		0.117		0.083		0.061		0.075		0.049		0.060		0.056		0.061

		530		0.062		0.076		0.046		0.048		0.051		0.050		0.050		0.042		0.032		0.138		0.155		0.124		0.077		0.133		0.050		0.008		0.032		0.111		0.137		0.093		0.077		0.056		0.076		0.071		0.072		0.057		0.015		0.325		0.154		0.205		0.138		0.123		0.110		0.077		0.056		0.071		0.046		0.057		0.053		0.058

		535		0.057		0.069		0.042		0.044		0.047		0.047		0.045		0.039		0.030		0.130		0.146		0.115		0.071		0.125		0.047		0.007		0.030		0.104		0.129		0.087		0.072		0.052		0.071		0.066		0.066		0.053		0.014		0.304		0.143		0.191		0.128		0.116		0.104		0.072		0.052		0.067		0.043		0.053		0.050		0.055

		540		0.053		0.063		0.038		0.040		0.043		0.043		0.042		0.036		0.027		0.122		0.136		0.107		0.067		0.117		0.044		0.006		0.028		0.098		0.120		0.081		0.067		0.049		0.066		0.062		0.062		0.049		0.012		0.284		0.133		0.178		0.119		0.106		0.098		0.066		0.047		0.065		0.042		0.051		0.047		0.053

		545		0.049		0.059		0.035		0.037		0.041		0.040		0.039		0.035		0.024		0.114		0.127		0.099		0.062		0.108		0.041		0.005		0.026		0.091		0.112		0.076		0.062		0.046		0.060		0.058		0.056		0.045		0.010		0.264		0.123		0.165		0.110		0.098		0.091		0.061		0.044		0.062		0.039		0.047		0.045		0.050

		550		0.045		0.054		0.031		0.034		0.038		0.037		0.037		0.033		0.022		0.106		0.118		0.092		0.058		0.099		0.038		0.003		0.025		0.085		0.103		0.069		0.056		0.042		0.055		0.053		0.051		0.040		0.006		0.245		0.113		0.153		0.103		0.091		0.085		0.057		0.040		0.059		0.037		0.044		0.041		0.047

		555		0.041		0.049		0.029		0.030		0.034		0.035		0.034		0.031		0.020		0.098		0.109		0.084		0.053		0.091		0.034		0.002		0.022		0.079		0.095		0.063		0.051		0.039		0.049		0.048		0.047		0.037		0.004		0.230		0.105		0.143		0.096		0.084		0.079		0.052		0.037		0.055		0.034		0.040		0.039		0.044

		560		0.043		0.045		0.029		0.026		0.032		0.033		0.035		0.034		0.017		0.087		0.102		0.083		0.046		0.081		0.036		0.002		0.020		0.074		0.088		0.056		0.048		0.037		0.046		0.044		0.042		0.035		0.000		0.214		0.097		0.133		0.089		0.078		0.074		0.049		0.035		0.054		0.033		0.035		0.033		0.038

		565		0.033		0.040		0.022		0.025		0.029		0.029		0.027		0.025		0.017		0.085		0.095		0.071		0.047		0.078		0.027		0.001		0.018		0.069		0.081		0.055		0.044		0.034		0.043		0.041		0.039		0.033		0.005		0.198		0.090		0.123		0.083		0.071		0.069		0.045		0.033		0.048		0.028		0.034		0.034		0.039

		570		0.031		0.036		0.021		0.023		0.027		0.028		0.025		0.024		0.016		0.081		0.090		0.066		0.044		0.073		0.026		0.000		0.018		0.065		0.076		0.052		0.042		0.033		0.040		0.039		0.037		0.032		0.005		0.184		0.084		0.115		0.078		0.066		0.064		0.043		0.031		0.047		0.027		0.032		0.033		0.038

		575		0.030		0.034		0.020		0.021		0.025		0.025		0.023		0.023		0.015		0.077		0.084		0.063		0.042		0.068		0.024		0.000		0.017		0.062		0.073		0.049		0.040		0.031		0.038		0.036		0.035		0.031		0.005		0.171		0.073		0.106		0.076		0.059		0.053		0.039		0.031		0.047		0.028		0.032		0.033		0.038

		580		0.027		0.031		0.018		0.020		0.023		0.023		0.021		0.022		0.014		0.073		0.080		0.059		0.039		0.064		0.023		-0.000		0.015		0.059		0.068		0.046		0.037		0.030		0.036		0.034		0.033		0.029		0.005		0.158		0.070		0.100		0.066		0.055		0.053		0.036		0.025		0.045		0.026		0.031		0.031		0.036

		585		0.026		0.028		0.017		0.019		0.021		0.021		0.019		0.019		0.012		0.069		0.075		0.056		0.037		0.060		0.022		-0.000		0.014		0.054		0.064		0.043		0.035		0.028		0.034		0.032		0.030		0.028		0.005		0.149		0.066		0.095		0.062		0.052		0.050		0.034		0.024		0.042		0.024		0.028		0.029		0.033

		590		0.024		0.025		0.017		0.017		0.020		0.019		0.017		0.017		0.011		0.065		0.071		0.053		0.035		0.056		0.021		-0.000		0.014		0.051		0.060		0.040		0.033		0.026		0.032		0.031		0.029		0.027		0.007		0.140		0.061		0.090		0.058		0.049		0.048		0.033		0.023		0.040		0.023		0.028		0.028		0.031

		595		0.023		0.022		0.016		0.016		0.019		0.017		0.016		0.015		0.011		0.061		0.067		0.051		0.034		0.054		0.020		0.000		0.014		0.048		0.057		0.038		0.030		0.023		0.030		0.028		0.027		0.027		0.008		0.132		0.057		0.085		0.054		0.045		0.045		0.030		0.021		0.036		0.022		0.027		0.025		0.029

		600		0.022		0.020		0.015		0.016		0.017		0.015		0.015		0.014		0.010		0.057		0.063		0.048		0.032		0.051		0.019		0.000		0.013		0.045		0.053		0.035		0.028		0.021		0.029		0.026		0.025		0.025		0.009		0.125		0.053		0.080		0.050		0.042		0.042		0.028		0.020		0.032		0.020		0.026		0.023		0.026

		605		0.020		0.018		0.014		0.015		0.016		0.013		0.013		0.012		0.009		0.053		0.060		0.046		0.030		0.048		0.017		0.000		0.012		0.043		0.050		0.033		0.025		0.018		0.027		0.025		0.023		0.024		0.009		0.118		0.049		0.075		0.046		0.040		0.040		0.026		0.018		0.029		0.018		0.024		0.022		0.024

		610		0.018		0.016		0.014		0.014		0.015		0.012		0.012		0.012		0.009		0.050		0.056		0.043		0.028		0.045		0.016		0.001		0.011		0.040		0.047		0.030		0.023		0.017		0.026		0.023		0.021		0.023		0.009		0.111		0.044		0.069		0.042		0.037		0.036		0.022		0.016		0.027		0.016		0.024		0.020		0.022

		615		0.018		0.014		0.013		0.013		0.014		0.011		0.011		0.010		0.009		0.047		0.053		0.041		0.027		0.043		0.016		0.001		0.011		0.038		0.045		0.029		0.022		0.016		0.024		0.022		0.020		0.021		0.008		0.106		0.041		0.065		0.038		0.033		0.033		0.020		0.015		0.024		0.015		0.021		0.018		0.020

		620		0.017		0.013		0.011		0.012		0.014		0.011		0.010		0.010		0.008		0.044		0.051		0.039		0.026		0.040		0.015		0.001		0.009		0.036		0.042		0.027		0.020		0.015		0.023		0.021		0.018		0.020		0.008		0.100		0.038		0.061		0.035		0.031		0.030		0.017		0.014		0.023		0.014		0.020		0.017		0.019

		625		0.015		0.011		0.011		0.011		0.013		0.009		0.010		0.009		0.008		0.041		0.047		0.037		0.024		0.038		0.014		0.000		0.009		0.035		0.040		0.025		0.019		0.014		0.021		0.019		0.017		0.019		0.006		0.095		0.036		0.059		0.032		0.029		0.027		0.016		0.014		0.022		0.013		0.019		0.016		0.017

		630		0.014		0.011		0.010		0.009		0.012		0.009		0.009		0.009		0.007		0.038		0.044		0.034		0.023		0.036		0.013		0.000		0.008		0.032		0.037		0.024		0.018		0.013		0.019		0.018		0.016		0.017		0.006		0.091		0.035		0.057		0.031		0.029		0.026		0.016		0.014		0.020		0.012		0.017		0.015		0.016

		635		0.013		0.009		0.008		0.009		0.010		0.008		0.008		0.008		0.007		0.037		0.042		0.033		0.022		0.034		0.013		0.000		0.008		0.030		0.035		0.022		0.016		0.013		0.018		0.017		0.015		0.015		0.005		0.087		0.034		0.055		0.029		0.027		0.024		0.016		0.013		0.019		0.011		0.016		0.014		0.015

		640		0.012		0.008		0.007		0.008		0.010		0.008		0.008		0.007		0.006		0.034		0.039		0.030		0.021		0.031		0.012		-0.000		0.008		0.027		0.032		0.020		0.015		0.011		0.016		0.016		0.013		0.013		0.003		0.082		0.033		0.052		0.027		0.025		0.023		0.014		0.013		0.018		0.010		0.014		0.013		0.014

		645		0.011		0.006		0.006		0.007		0.009		0.006		0.008		0.007		0.005		0.033		0.037		0.028		0.020		0.028		0.012		0.000		0.008		0.026		0.030		0.019		0.013		0.011		0.014		0.015		0.012		0.011		0.002		0.078		0.032		0.051		0.026		0.025		0.023		0.015		0.014		0.017		0.009		0.014		0.012		0.013

		650		0.010		0.006		0.006		0.007		0.010		0.006		0.006		0.007		0.005		0.031		0.035		0.027		0.019		0.027		0.011		-0.000		0.008		0.025		0.028		0.018		0.013		0.010		0.013		0.014		0.011		0.010		0.002		0.073		0.029		0.048		0.024		0.023		0.021		0.014		0.013		0.017		0.010		0.013		0.012		0.014

		655		0.010		0.004		0.005		0.006		0.011		0.006		0.007		0.007		0.005		0.030		0.033		0.026		0.019		0.026		0.010		0.000		0.008		0.024		0.027		0.017		0.011		0.010		0.012		0.013		0.010		0.008		0.001		0.068		0.027		0.045		0.022		0.021		0.020		0.013		0.013		0.016		0.009		0.013		0.012		0.013

		660		0.008		0.003		0.005		0.006		0.013		0.006		0.007		0.007		0.005		0.030		0.032		0.026		0.019		0.025		0.010		0.000		0.009		0.024		0.027		0.017		0.010		0.010		0.011		0.013		0.010		0.007		-0.000		0.063		0.024		0.042		0.019		0.019		0.018		0.011		0.011		0.016		0.009		0.013		0.011		0.013

		665		0.008		0.003		0.005		0.006		0.015		0.006		0.007		0.007		0.007		0.030		0.031		0.025		0.019		0.024		0.011		0.001		0.010		0.024		0.025		0.018		0.010		0.010		0.011		0.014		0.010		0.006		-0.000		0.059		0.021		0.040		0.018		0.017		0.015		0.010		0.010		0.015		0.009		0.012		0.011		0.012

		670		0.006		0.002		0.005		0.005		0.014		0.005		0.006		0.006		0.006		0.028		0.029		0.023		0.017		0.022		0.009		0.000		0.009		0.023		0.024		0.017		0.009		0.010		0.010		0.013		0.009		0.004		-0.001		0.057		0.021		0.042		0.018		0.017		0.014		0.011		0.011		0.014		0.008		0.011		0.010		0.011

		675		0.004		0.001		0.003		0.004		0.011		0.004		0.005		0.005		0.005		0.025		0.027		0.021		0.016		0.020		0.009		0.001		0.009		0.021		0.022		0.015		0.008		0.009		0.008		0.012		0.009		0.002		-0.004		0.059		0.025		0.048		0.020		0.017		0.015		0.014		0.014		0.013		0.008		0.010		0.009		0.011

		680		0.004		0.000		0.002		0.003		0.008		0.004		0.003		0.005		0.003		0.022		0.024		0.017		0.013		0.016		0.007		-0.000		0.007		0.018		0.018		0.012		0.005		0.007		0.005		0.009		0.007		-0.002		-0.007		0.063		0.032		0.055		0.023		0.020		0.019		0.018		0.019		0.011		0.006		0.010		0.008		0.010

		685		0.003		-0.001		0.002		0.002		0.005		0.003		0.002		0.004		0.002		0.019		0.020		0.015		0.011		0.014		0.006		0.000		0.006		0.016		0.016		0.010		0.008		0.006		0.010		0.008		0.006		0.011		0.006		0.062		0.035		0.057		0.023		0.021		0.020		0.019		0.021		0.010		0.005		0.008		0.007		0.009

		690		0.002		-0.001		0.001		0.001		0.003		0.002		0.001		0.003		0.001		0.016		0.018		0.013		0.010		0.012		0.006		-0.000		0.005		0.013		0.013		0.008		0.006		0.004		0.008		0.007		0.004		0.010		0.006		0.057		0.034		0.052		0.023		0.021		0.020		0.019		0.021		0.009		0.004		0.007		0.006		0.008

		695		0.001		-0.001		0.000		0.000		0.002		0.002		0.001		0.002		-0.000		0.015		0.015		0.011		0.009		0.010		0.005		0.000		0.005		0.011		0.011		0.006		0.005		0.004		0.007		0.006		0.003		0.009		0.005		0.054		0.037		0.048		0.025		0.023		0.023		0.021		0.023		0.007		0.003		0.006		0.005		0.006

		700		0.002		-0.002		0.000		0.001		0.002		0.002		0.001		0.002		-0.000		0.013		0.014		0.010		0.008		0.009		0.005		-0.000		0.005		0.010		0.010		0.006		0.005		0.003		0.006		0.005		0.003		0.008		0.004		0.039		0.022		0.038		0.013		0.014		0.015		0.011		0.014		0.007		0.004		0.005		0.004		0.006





Appendix C--TSS vs NAP

		Station		TSS (mg/L)		NAP Abs 440

		July 17 2013 Station 3		8.3		0.226

		July 16 2013 Station 4		9.7		0.276

		July 17 2013 Station 6		8.6		0.175

		July 17 2013 Station 7		6.9		0.173

		July 17 2013 Station 8		7.6		0.193

		July 17 2013 Station 9		9.1		0.171

		July 17 2013 Station 10		8.7		0.173

		July 17 2013 Station 11		8.3		0.144

		July 17 2013 Station 12		7.1		0.117

		July 24 2013 Station J1		6.3		0.426

		July 24 2013 Station J2		6.4		0.486

		July 24 2013 Station J3		8.3		0.395

		July 24 2013 Station J4		6.8		0.246

		July 24 2013 Station J5		6.4		0.409

		July 24 2013 Station J6		5.9		0.173

		July 24 2013 Station J8		7.0		0.128

		August 7 2013 Station 1		12.5		0.354

		August 7 2013 Station 2		11.8		0.428

		August 7 2013 Station 3		11.3		0.307

		August 7 2013 Station 4		7.3		0.239

		August 7 2013 Station 5		9.8		0.185

		August 7 2013 Station 6		10.5		0.237

		August 7 2013 Station 7		9.2		0.229

		August 7 2013 Station 8		9.1		0.235

		August 28 2013 Station 1		7.4		0.989

		August 28 2013 Station 2		9.4		0.495

		August 28 2013 Station 3		8.7		0.679

		August 28 2013 Station 4		10.5		0.442

		August 28 2013 Station 5		9.2		0.420

		August 28 2013 Station 6		11.4		0.347

		August 28 2013 Station 7		7.3		0.264

		August 28 2013 Station 8		9.0		0.188

		September 19 2013 Station 1		12.6		0.193

		September 19 2013 Station 2		11.3		0.147

		September 19 2013 Station 5		20.3		0.168

		September 19 2013 Station 6		14.7		0.154

		September 19 2013 Station 7		16.7		0.167





Appendix D--phytoplankton abs

		Wavelength (nm)		July 17 2013 Station 3		July 16 2013 Station 4		July 17 2013 Station 6		July 17 2013 Station 7		July 17 2013 Station 8		July 17 2013 Station 9		July 17 2013 Station 10		July 17 2013 Station 11		July 17 2013 Station 12		July 24 2013 Station J1		July 24 2013 Station J2		July 24 2013 Station J3		July 24 2013 Station J4		July 24 2013 Station J5		July 24 2013 Station J6		July 24 2013 Station J7		July 24 2013 Station J8		August 7 2013 Station 1		August 7 2013 Station 2		August 7 2013 Station 3		August 7 2013 Station 4		August 7 2013 Station 5		August 7 2013 Station 6		August 7 2013 Station 7		August 7 2013 Station 8		August 7 2013 Station 9		August 7 2013 Station 10		August 28 2013 Station J1		August 28 2013 Station J2

GThursby: GThursby:
Average of 2A and 2B		August 28 2013 Station J3		August 28 2013 Station J4		August 28 2013 Station J5		August 28 2013 Station J6		August 28 20113 Station J7		August 28 2013 Station J8		September 19 2013
Station 1		September 19 2013
Station 2		September 19 2013
Station 3		September 19 2013
Station 4		September 19 2013
Station 5		September 19 2013
Station 6		September 19 2013
Station 7

		400		0.127		0.196		0.114		0.124		0.135		0.132		0.110		0.154		0.148		0.444		0.440		0.270		0.217		0.268		0.164		0.099		0.064		0.188		0.294		0.176		0.199		0.243		0.232		0.214		0.186		0.185		0.144		0.473		0.432		0.381		0.311		0.374		0.358		0.237		0.236		0.187		0.267		0.185		0.122		0.102		0.084		0.120

		405		0.144		0.213		0.126		0.139		0.144		0.146		0.118		0.163		0.158		0.457		0.459		0.295		0.232		0.290		0.173		0.109		0.067		0.213		0.330		0.194		0.213		0.252		0.243		0.232		0.199		0.201		0.159		0.516		0.469		0.421		0.342		0.404		0.394		0.263		0.260		0.210		0.286		0.191		0.132		0.115		0.098		0.131

		410		0.160		0.228		0.139		0.154		0.153		0.160		0.127		0.173		0.169		0.469		0.477		0.324		0.251		0.317		0.188		0.120		0.072		0.237		0.369		0.213		0.230		0.264		0.258		0.251		0.213		0.218		0.170		0.557		0.501		0.460		0.374		0.435		0.435		0.287		0.283		0.231		0.302		0.195		0.140		0.128		0.112		0.139

		415		0.175		0.242		0.147		0.166		0.161		0.173		0.134		0.179		0.177		0.479		0.490		0.350		0.264		0.340		0.198		0.129		0.075		0.258		0.401		0.229		0.245		0.270		0.268		0.269		0.224		0.234		0.178		0.587		0.521		0.489		0.399		0.457		0.461		0.305		0.301		0.247		0.315		0.199		0.147		0.140		0.124		0.148

		420		0.120		0.260		0.108		0.111		0.149		0.103		0.148		0.211		0.203		0.466		0.468		0.324		0.225		0.356		0.215		0.130		0.075		0.253		0.329		0.251		0.279		0.273		0.304		0.212		0.226		0.209		0.132		0.601		0.476		0.480		0.392		0.419		0.447		0.261		0.269		0.223		0.324		0.230		0.171		0.109		0.106		0.154

		425		0.101		0.263		0.089		0.090		0.176		0.103		0.149		0.196		0.193		0.491		0.507		0.290		0.219		0.370		0.209		0.143		0.071		0.233		0.282		0.248		0.277		0.279		0.316		0.182		0.241		0.203		0.131		0.637		0.413		0.460		0.362		0.392		0.447		0.229		0.249		0.269		0.328		0.269		0.226		0.150		0.134		0.154

		430		0.121		0.277		0.110		0.106		0.185		0.122		0.154		0.201		0.201		0.497		0.510		0.318		0.235		0.390		0.225		0.151		0.077		0.256		0.320		0.268		0.293		0.288		0.327		0.208		0.251		0.222		0.140		0.674		0.455		0.512		0.393		0.421		0.484		0.261		0.265		0.287		0.337		0.268		0.230		0.159		0.146		0.163

		435		0.137		0.291		0.116		0.118		0.193		0.139		0.163		0.203		0.207		0.497		0.514		0.345		0.248		0.408		0.229		0.156		0.080		0.273		0.358		0.281		0.301		0.291		0.333		0.223		0.261		0.238		0.148		0.704		0.481		0.543		0.419		0.441		0.507		0.279		0.286		0.299		0.350		0.265		0.233		0.167		0.154		0.171

		440		0.149		0.286		0.118		0.125		0.192		0.147		0.162		0.199		0.206		0.489		0.505		0.355		0.250		0.409		0.230		0.153		0.077		0.275		0.368		0.278		0.296		0.283		0.326		0.228		0.255		0.239		0.148		0.695		0.486		0.541		0.418		0.438		0.504		0.284		0.287		0.290		0.339		0.249		0.217		0.161		0.149		0.165

		445		0.153		0.274		0.118		0.125		0.186		0.147		0.153		0.189		0.197		0.466		0.482		0.344		0.244		0.394		0.219		0.149		0.076		0.265		0.355		0.265		0.280		0.266		0.308		0.225		0.243		0.232		0.144		0.656		0.468		0.520		0.406		0.422		0.468		0.273		0.280		0.276		0.319		0.228		0.201		0.154		0.140		0.158

		450		0.157		0.265		0.121		0.126		0.177		0.150		0.146		0.178		0.188		0.444		0.459		0.339		0.237		0.376		0.209		0.144		0.074		0.257		0.341		0.252		0.266		0.253		0.295		0.221		0.231		0.226		0.137		0.623		0.457		0.503		0.392		0.401		0.438		0.270		0.272		0.256		0.295		0.208		0.177		0.140		0.126		0.142

		455		0.160		0.259		0.121		0.126		0.175		0.153		0.144		0.174		0.182		0.432		0.444		0.336		0.235		0.365		0.207		0.142		0.073		0.257		0.336		0.251		0.261		0.242		0.287		0.222		0.225		0.225		0.137		0.606		0.451		0.498		0.387		0.393		0.425		0.270		0.273		0.250		0.285		0.198		0.167		0.132		0.121		0.139

		460		0.161		0.254		0.124		0.128		0.170		0.152		0.140		0.169		0.179		0.424		0.430		0.334		0.232		0.359		0.204		0.141		0.072		0.254		0.336		0.250		0.256		0.237		0.281		0.221		0.221		0.226		0.136		0.594		0.443		0.492		0.383		0.387		0.420		0.272		0.270		0.249		0.279		0.192		0.164		0.131		0.121		0.138

		465		0.157		0.241		0.122		0.125		0.163		0.152		0.135		0.162		0.175		0.408		0.414		0.323		0.227		0.347		0.198		0.140		0.070		0.247		0.327		0.243		0.245		0.229		0.271		0.217		0.215		0.218		0.132		0.573		0.431		0.479		0.374		0.378		0.408		0.269		0.264		0.243		0.270		0.184		0.158		0.127		0.116		0.135

		470		0.151		0.226		0.116		0.119		0.154		0.141		0.129		0.153		0.167		0.391		0.392		0.308		0.216		0.333		0.187		0.135		0.069		0.232		0.314		0.231		0.233		0.218		0.258		0.209		0.204		0.207		0.128		0.537		0.408		0.454		0.354		0.362		0.388		0.259		0.252		0.228		0.254		0.175		0.149		0.121		0.110		0.128

		475		0.145		0.213		0.113		0.116		0.148		0.137		0.121		0.143		0.158		0.373		0.371		0.290		0.205		0.316		0.175		0.131		0.065		0.219		0.299		0.213		0.216		0.206		0.242		0.199		0.192		0.197		0.123		0.507		0.386		0.434		0.340		0.345		0.365		0.249		0.241		0.210		0.239		0.162		0.139		0.111		0.104		0.120

		480		0.144		0.207		0.110		0.113		0.142		0.134		0.119		0.137		0.152		0.355		0.356		0.282		0.198		0.308		0.168		0.126		0.063		0.211		0.289		0.203		0.207		0.197		0.230		0.193		0.183		0.189		0.117		0.488		0.373		0.423		0.330		0.333		0.350		0.241		0.234		0.195		0.226		0.153		0.130		0.106		0.099		0.113

		485		0.144		0.205		0.110		0.112		0.139		0.132		0.115		0.133		0.146		0.346		0.347		0.279		0.192		0.300		0.163		0.121		0.061		0.208		0.283		0.196		0.201		0.190		0.223		0.188		0.176		0.184		0.113		0.483		0.371		0.418		0.325		0.322		0.342		0.235		0.229		0.185		0.217		0.143		0.121		0.099		0.094		0.107

		490		0.142		0.199		0.107		0.111		0.131		0.129		0.108		0.130		0.140		0.339		0.338		0.274		0.187		0.288		0.159		0.115		0.058		0.204		0.273		0.190		0.193		0.182		0.215		0.183		0.169		0.180		0.108		0.476		0.366		0.409		0.314		0.307		0.332		0.224		0.219		0.179		0.209		0.135		0.114		0.095		0.088		0.102

		495		0.135		0.189		0.102		0.106		0.126		0.123		0.104		0.123		0.134		0.327		0.324		0.262		0.179		0.271		0.151		0.101		0.054		0.195		0.254		0.180		0.182		0.172		0.204		0.176		0.159		0.171		0.103		0.461		0.354		0.393		0.297		0.285		0.314		0.209		0.204		0.169		0.196		0.124		0.104		0.087		0.081		0.094

		500		0.124		0.175		0.093		0.098		0.118		0.117		0.099		0.117		0.127		0.312		0.302		0.244		0.167		0.251		0.140		0.087		0.049		0.180		0.230		0.166		0.165		0.158		0.189		0.165		0.146		0.161		0.096		0.438		0.336		0.367		0.275		0.259		0.287		0.190		0.185		0.153		0.178		0.112		0.093		0.077		0.072		0.084

		505		0.114		0.161		0.086		0.091		0.109		0.110		0.092		0.109		0.118		0.292		0.279		0.225		0.153		0.229		0.127		0.074		0.045		0.163		0.202		0.149		0.148		0.144		0.174		0.152		0.132		0.149		0.088		0.408		0.312		0.340		0.252		0.231		0.252		0.170		0.164		0.134		0.159		0.100		0.080		0.066		0.060		0.073

		510		0.105		0.150		0.079		0.083		0.102		0.101		0.087		0.104		0.113		0.272		0.256		0.205		0.140		0.208		0.115		0.061		0.040		0.148		0.177		0.135		0.131		0.131		0.160		0.140		0.120		0.137		0.081		0.382		0.294		0.317		0.232		0.207		0.221		0.153		0.147		0.117		0.144		0.090		0.071		0.056		0.052		0.066

		515		0.096		0.141		0.073		0.075		0.095		0.093		0.082		0.098		0.105		0.255		0.236		0.188		0.130		0.190		0.104		0.053		0.037		0.135		0.155		0.121		0.118		0.120		0.147		0.128		0.110		0.127		0.076		0.358		0.273		0.294		0.212		0.183		0.194		0.137		0.131		0.102		0.129		0.079		0.061		0.048		0.044		0.057

		520		0.090		0.132		0.068		0.069		0.089		0.086		0.076		0.092		0.098		0.237		0.217		0.171		0.120		0.173		0.095		0.046		0.032		0.122		0.137		0.111		0.106		0.111		0.136		0.118		0.100		0.118		0.070		0.333		0.256		0.274		0.195		0.166		0.171		0.125		0.118		0.092		0.117		0.072		0.054		0.043		0.038		0.050

		525		0.083		0.122		0.062		0.062		0.082		0.079		0.072		0.086		0.091		0.222		0.200		0.158		0.111		0.158		0.088		0.040		0.030		0.112		0.121		0.101		0.097		0.101		0.125		0.109		0.092		0.108		0.066		0.313		0.240		0.256		0.180		0.148		0.155		0.114		0.108		0.086		0.108		0.066		0.049		0.037		0.033		0.046

		530		0.076		0.112		0.056		0.057		0.076		0.071		0.065		0.080		0.084		0.207		0.184		0.143		0.103		0.142		0.082		0.036		0.028		0.102		0.109		0.094		0.088		0.094		0.117		0.101		0.084		0.100		0.062		0.294		0.225		0.241		0.167		0.134		0.142		0.106		0.100		0.080		0.100		0.060		0.044		0.034		0.029		0.042

		535		0.069		0.103		0.051		0.052		0.070		0.065		0.060		0.075		0.076		0.195		0.171		0.132		0.095		0.128		0.075		0.033		0.026		0.093		0.097		0.086		0.081		0.087		0.108		0.093		0.079		0.093		0.057		0.275		0.210		0.223		0.154		0.124		0.132		0.098		0.094		0.075		0.092		0.055		0.041		0.031		0.026		0.037

		540		0.061		0.093		0.046		0.047		0.064		0.058		0.053		0.068		0.070		0.182		0.159		0.120		0.086		0.116		0.069		0.030		0.024		0.083		0.088		0.079		0.074		0.080		0.098		0.086		0.073		0.085		0.054		0.254		0.194		0.205		0.139		0.113		0.123		0.091		0.087		0.070		0.086		0.051		0.038		0.029		0.024		0.034

		545		0.052		0.082		0.040		0.041		0.057		0.051		0.047		0.062		0.064		0.170		0.147		0.107		0.078		0.104		0.062		0.028		0.021		0.073		0.078		0.070		0.067		0.073		0.090		0.077		0.066		0.077		0.050		0.231		0.176		0.185		0.125		0.103		0.113		0.083		0.079		0.065		0.078		0.047		0.036		0.027		0.021		0.030

		550		0.044		0.072		0.035		0.036		0.051		0.043		0.042		0.055		0.056		0.156		0.134		0.095		0.069		0.093		0.054		0.026		0.019		0.062		0.070		0.063		0.060		0.067		0.081		0.068		0.060		0.068		0.046		0.207		0.156		0.164		0.109		0.094		0.102		0.074		0.071		0.060		0.072		0.044		0.034		0.025		0.020		0.027

		555		0.036		0.062		0.029		0.030		0.046		0.035		0.035		0.049		0.048		0.144		0.121		0.081		0.060		0.083		0.048		0.023		0.018		0.052		0.061		0.055		0.054		0.060		0.072		0.060		0.054		0.058		0.042		0.183		0.135		0.144		0.095		0.085		0.092		0.065		0.062		0.054		0.065		0.041		0.033		0.023		0.016		0.022

		560		0.026		0.052		0.027		0.027		0.042		0.027		0.027		0.041		0.044		0.140		0.108		0.068		0.059		0.076		0.035		0.021		0.020		0.041		0.059		0.051		0.045		0.054		0.061		0.054		0.052		0.052		0.045		0.166		0.126		0.131		0.088		0.080		0.086		0.059		0.054		0.043		0.054		0.039		0.032		0.023		0.012		0.016

		565		0.030		0.047		0.027		0.025		0.036		0.030		0.029		0.039		0.037		0.120		0.102		0.068		0.048		0.068		0.041		0.019		0.013		0.039		0.059		0.042		0.045		0.051		0.058		0.052		0.045		0.048		0.037		0.151		0.121		0.119		0.076		0.082		0.088		0.059		0.051		0.049		0.058		0.033		0.026		0.021		0.015		0.018

		570		0.029		0.044		0.025		0.025		0.033		0.027		0.025		0.036		0.033		0.113		0.097		0.066		0.046		0.065		0.038		0.019		0.012		0.037		0.060		0.040		0.041		0.048		0.053		0.050		0.043		0.045		0.037		0.145		0.112		0.111		0.077		0.079		0.082		0.056		0.053		0.045		0.055		0.030		0.024		0.020		0.013		0.016

		575		0.028		0.041		0.025		0.024		0.031		0.027		0.025		0.034		0.032		0.106		0.093		0.065		0.045		0.063		0.037		0.019		0.012		0.037		0.060		0.038		0.040		0.045		0.051		0.049		0.040		0.044		0.036		0.143		0.111		0.109		0.075		0.076		0.081		0.054		0.052		0.039		0.049		0.025		0.019		0.017		0.010		0.011

		580		0.028		0.040		0.025		0.025		0.031		0.028		0.025		0.033		0.032		0.102		0.091		0.066		0.045		0.063		0.036		0.020		0.011		0.037		0.061		0.040		0.038		0.043		0.050		0.049		0.039		0.044		0.035		0.144		0.112		0.108		0.074		0.073		0.079		0.052		0.051		0.035		0.045		0.021		0.014		0.014		0.007		0.009

		585		0.028		0.039		0.025		0.025		0.031		0.029		0.025		0.032		0.033		0.099		0.089		0.067		0.045		0.063		0.035		0.021		0.011		0.039		0.064		0.040		0.037		0.041		0.048		0.050		0.039		0.044		0.033		0.142		0.112		0.107		0.074		0.073		0.079		0.053		0.052		0.032		0.042		0.018		0.011		0.013		0.005		0.007

		590		0.028		0.037		0.024		0.026		0.028		0.029		0.024		0.030		0.030		0.094		0.085		0.067		0.045		0.062		0.034		0.022		0.011		0.040		0.066		0.039		0.036		0.039		0.047		0.049		0.037		0.042		0.031		0.137		0.108		0.103		0.074		0.073		0.077		0.053		0.051		0.028		0.037		0.015		0.007		0.009		0.003		0.006

		595		0.027		0.036		0.022		0.027		0.025		0.030		0.022		0.029		0.028		0.090		0.082		0.066		0.044		0.060		0.032		0.022		0.011		0.039		0.066		0.037		0.035		0.038		0.044		0.048		0.035		0.040		0.029		0.129		0.105		0.098		0.073		0.073		0.074		0.052		0.050		0.025		0.032		0.012		0.003		0.006		0.001		0.004

		600		0.026		0.035		0.022		0.027		0.024		0.031		0.022		0.027		0.026		0.090		0.082		0.065		0.043		0.059		0.030		0.022		0.011		0.039		0.068		0.036		0.034		0.038		0.042		0.048		0.035		0.040		0.027		0.127		0.106		0.096		0.073		0.074		0.074		0.052		0.051		0.025		0.030		0.011		0.002		0.005		0.000		0.005

		605		0.029		0.037		0.024		0.030		0.024		0.034		0.024		0.029		0.028		0.095		0.086		0.070		0.044		0.062		0.031		0.022		0.012		0.042		0.072		0.038		0.036		0.039		0.044		0.051		0.036		0.042		0.027		0.135		0.112		0.101		0.078		0.078		0.079		0.054		0.053		0.027		0.032		0.012		0.003		0.006		0.002		0.007

		610		0.033		0.042		0.027		0.034		0.027		0.037		0.026		0.032		0.031		0.104		0.093		0.079		0.049		0.068		0.035		0.023		0.014		0.048		0.079		0.043		0.039		0.042		0.048		0.055		0.040		0.047		0.029		0.154		0.124		0.114		0.086		0.083		0.087		0.058		0.057		0.032		0.036		0.015		0.006		0.008		0.005		0.011

		615		0.035		0.048		0.028		0.037		0.030		0.041		0.028		0.035		0.036		0.112		0.101		0.087		0.053		0.075		0.039		0.025		0.015		0.054		0.086		0.049		0.044		0.044		0.053		0.060		0.044		0.052		0.031		0.173		0.136		0.127		0.095		0.089		0.097		0.063		0.062		0.039		0.041		0.019		0.010		0.013		0.009		0.015

		620		0.036		0.051		0.030		0.038		0.032		0.042		0.029		0.037		0.038		0.116		0.105		0.092		0.055		0.079		0.041		0.027		0.016		0.057		0.090		0.053		0.047		0.046		0.056		0.062		0.046		0.054		0.032		0.183		0.142		0.135		0.100		0.092		0.103		0.066		0.065		0.043		0.045		0.022		0.013		0.015		0.012		0.018

		625		0.037		0.053		0.032		0.039		0.033		0.044		0.030		0.037		0.039		0.119		0.109		0.095		0.057		0.081		0.042		0.028		0.016		0.059		0.092		0.055		0.049		0.047		0.057		0.064		0.047		0.056		0.033		0.189		0.145		0.139		0.102		0.094		0.106		0.068		0.067		0.047		0.047		0.024		0.015		0.017		0.013		0.020

		630		0.038		0.055		0.032		0.041		0.035		0.043		0.031		0.039		0.041		0.121		0.110		0.098		0.059		0.084		0.044		0.030		0.017		0.062		0.093		0.058		0.050		0.048		0.060		0.065		0.049		0.059		0.034		0.196		0.147		0.146		0.106		0.097		0.110		0.071		0.070		0.050		0.050		0.027		0.018		0.021		0.017		0.023

		635		0.038		0.055		0.033		0.040		0.036		0.044		0.031		0.039		0.042		0.119		0.109		0.099		0.059		0.085		0.046		0.034		0.017		0.062		0.092		0.059		0.051		0.049		0.061		0.065		0.050		0.059		0.035		0.194		0.144		0.146		0.106		0.097		0.110		0.071		0.070		0.052		0.052		0.030		0.022		0.023		0.019		0.025

		640		0.036		0.051		0.032		0.037		0.035		0.041		0.029		0.037		0.041		0.115		0.105		0.094		0.058		0.082		0.045		0.038		0.018		0.061		0.090		0.059		0.050		0.048		0.060		0.062		0.049		0.057		0.034		0.186		0.137		0.141		0.104		0.096		0.108		0.071		0.070		0.053		0.051		0.031		0.023		0.025		0.020		0.026

		645		0.034		0.049		0.031		0.035		0.034		0.040		0.027		0.036		0.040		0.110		0.100		0.090		0.055		0.078		0.044		0.043		0.018		0.058		0.088		0.058		0.050		0.047		0.059		0.059		0.048		0.054		0.034		0.181		0.131		0.137		0.100		0.095		0.107		0.072		0.070		0.055		0.052		0.033		0.026		0.026		0.022		0.028

		650		0.037		0.054		0.032		0.036		0.035		0.042		0.031		0.039		0.043		0.113		0.103		0.093		0.056		0.077		0.046		0.049		0.019		0.062		0.087		0.062		0.052		0.048		0.061		0.060		0.050		0.055		0.033		0.196		0.140		0.148		0.106		0.095		0.114		0.075		0.075		0.057		0.054		0.035		0.027		0.027		0.023		0.030

		655		0.046		0.072		0.038		0.043		0.044		0.050		0.038		0.049		0.055		0.133		0.123		0.113		0.066		0.089		0.055		0.051		0.021		0.079		0.098		0.076		0.062		0.056		0.073		0.072		0.058		0.067		0.039		0.250		0.176		0.188		0.129		0.107		0.141		0.088		0.089		0.070		0.067		0.044		0.036		0.035		0.030		0.039

		660		0.068		0.107		0.052		0.058		0.061		0.070		0.054		0.069		0.079		0.170		0.162		0.154		0.090		0.118		0.077		0.061		0.029		0.112		0.130		0.106		0.086		0.073		0.101		0.098		0.078		0.094		0.052		0.346		0.243		0.262		0.176		0.137		0.192		0.116		0.119		0.101		0.097		0.062		0.055		0.052		0.049		0.058

		665		0.094		0.149		0.070		0.078		0.085		0.095		0.075		0.094		0.106		0.216		0.212		0.210		0.124		0.160		0.106		0.075		0.037		0.156		0.175		0.146		0.117		0.098		0.138		0.132		0.106		0.130		0.071		0.460		0.323		0.357		0.239		0.182		0.258		0.155		0.160		0.141		0.136		0.087		0.079		0.075		0.072		0.083

		670		0.114		0.180		0.083		0.093		0.103		0.112		0.090		0.110		0.128		0.249		0.248		0.252		0.149		0.195		0.128		0.088		0.044		0.190		0.210		0.177		0.143		0.117		0.165		0.157		0.129		0.156		0.084		0.538		0.374		0.423		0.285		0.215		0.306		0.183		0.188		0.172		0.165		0.106		0.099		0.092		0.090		0.101

		675		0.112		0.176		0.083		0.090		0.104		0.111		0.089		0.109		0.127		0.254		0.253		0.253		0.150		0.200		0.130		0.092		0.045		0.190		0.217		0.181		0.145		0.119		0.165		0.156		0.131		0.154		0.084		0.535		0.366		0.419		0.284		0.220		0.317		0.186		0.190		0.179		0.168		0.109		0.104		0.096		0.094		0.104

		680		0.089		0.143		0.067		0.074		0.089		0.089		0.075		0.092		0.108		0.231		0.226		0.214		0.127		0.176		0.112		0.080		0.039		0.159		0.189		0.156		0.124		0.102		0.140		0.132		0.111		0.128		0.070		0.465		0.308		0.358		0.239		0.189		0.283		0.157		0.161		0.158		0.145		0.097		0.093		0.082		0.081		0.089

		685		0.072		0.097		0.054		0.064		0.061		0.072		0.052		0.063		0.076		0.180		0.172		0.161		0.097		0.126		0.077		0.051		0.028		0.115		0.152		0.106		0.081		0.070		0.091		0.107		0.076		0.094		0.056		0.343		0.236		0.259		0.175		0.135		0.204		0.109		0.117		0.106		0.099		0.056		0.050		0.055		0.053		0.059

		690		0.041		0.053		0.032		0.039		0.034		0.042		0.030		0.036		0.043		0.123		0.115		0.095		0.057		0.076		0.043		0.027		0.017		0.064		0.091		0.057		0.044		0.040		0.051		0.063		0.042		0.052		0.033		0.206		0.146		0.144		0.106		0.082		0.115		0.064		0.062		0.056		0.054		0.029		0.023		0.029		0.027		0.031

		695		0.023		0.027		0.019		0.023		0.018		0.023		0.015		0.020		0.022		0.083		0.077		0.053		0.033		0.044		0.022		0.014		0.010		0.034		0.052		0.028		0.023		0.023		0.027		0.035		0.023		0.027		0.019		0.108		0.081		0.079		0.058		0.046		0.060		0.032		0.032		0.026		0.028		0.014		0.008		0.014		0.011		0.014

		700		0.014		0.015		0.012		0.015		0.010		0.015		0.009		0.012		0.012		0.062		0.057		0.032		0.021		0.029		0.013		0.008		0.006		0.020		0.033		0.014		0.013		0.014		0.015		0.022		0.014		0.016		0.014		0.060		0.050		0.047		0.038		0.030		0.035		0.020		0.019		0.012		0.016		0.006		0.000		0.007		0.004		0.006

























Appendix E--abs vs Chl a

		Date		Station		Chl a		400 nm		405 nm		410 nm		415 nm		420 nm		425 nm		430 nm		435 nm		440 nm		445 nm		450 nm		455 nm		460 nm		465 nm		470 nm		475 nm		480 nm		485 nm		490 nm		495 nm		500 nm		505 nm		510 nm		515 nm		520 nm		525 nm		530 nm		535 nm		540 nm		545 nm		550 nm		555 nm		560 nm		565 nm		570 nm		575 nm		580 nm		585 nm		590 nm		595 nm		600 nm		605 nm		610 nm		615 nm		620 nm		625 nm		630 nm		635 nm		640 nm		645 nm		650 nm		655 nm		660 nm		665 nm		670 nm		675 nm		680 nm		685 nm		690 nm		695 nm		700 nm

		September 19 2013		Station 1		11.0		0.187		0.210		0.231		0.247		0.223		0.269		0.287		0.299		0.290		0.276		0.256		0.250		0.249		0.243		0.228		0.210		0.195		0.185		0.179		0.169		0.153		0.134		0.117		0.102		0.092		0.086		0.080		0.075		0.070		0.065		0.060		0.054		0.043		0.049		0.045		0.039		0.035		0.032		0.028		0.025		0.025		0.027		0.032		0.039		0.043		0.047		0.050		0.052		0.053		0.055		0.057		0.070		0.101		0.141		0.172		0.179		0.158		0.106		0.056		0.026		0.012

		September 19 2013		Station 2		8.1		0.267		0.286		0.302		0.315		0.324		0.328		0.337		0.350		0.339		0.319		0.295		0.285		0.279		0.270		0.254		0.239		0.226		0.217		0.209		0.196		0.178		0.159		0.144		0.129		0.117		0.108		0.100		0.092		0.086		0.078		0.072		0.065		0.054		0.058		0.055		0.049		0.045		0.042		0.037		0.032		0.030		0.032		0.036		0.041		0.045		0.047		0.050		0.052		0.051		0.052		0.054		0.067		0.097		0.136		0.165		0.168		0.145		0.099		0.054		0.028		0.016

		September 19 2013		Station 3		4.5		0.185		0.191		0.195		0.199		0.230		0.269		0.268		0.265		0.249		0.228		0.208		0.198		0.192		0.184		0.175		0.162		0.153		0.143		0.135		0.124		0.112		0.100		0.090		0.079		0.072		0.066		0.060		0.055		0.051		0.047		0.044		0.041		0.039		0.033		0.030		0.025		0.021		0.018		0.015		0.012		0.011		0.012		0.015		0.019		0.022		0.024		0.027		0.030		0.031		0.033		0.035		0.044		0.062		0.087		0.106		0.109		0.097		0.056		0.029		0.014		0.006

		September 19 2013		Station 4		4.8		0.122		0.132		0.140		0.147		0.171		0.226		0.230		0.233		0.217		0.201		0.177		0.167		0.164		0.158		0.149		0.139		0.130		0.121		0.114		0.104		0.093		0.080		0.071		0.061		0.054		0.049		0.044		0.041		0.038		0.036		0.034		0.033		0.032		0.026		0.024		0.019		0.014		0.011		0.007		0.003		0.002		0.003		0.006		0.010		0.013		0.015		0.018		0.022		0.023		0.026		0.027		0.036		0.055		0.079		0.099		0.104		0.093		0.050		0.023		0.008		0.000

		September 19 2013		Station 5		4.5		0.102		0.115		0.128		0.140		0.109		0.150		0.159		0.167		0.161		0.154		0.140		0.132		0.131		0.127		0.121		0.111		0.106		0.099		0.095		0.087		0.077		0.066		0.056		0.048		0.043		0.037		0.034		0.031		0.029		0.027		0.025		0.023		0.023		0.021		0.020		0.017		0.014		0.013		0.009		0.006		0.005		0.006		0.008		0.013		0.015		0.017		0.021		0.023		0.025		0.026		0.027		0.035		0.052		0.075		0.092		0.096		0.082		0.055		0.029		0.014		0.007

		September 19 2013		Station 6		5.3		0.084		0.098		0.112		0.124		0.106		0.134		0.146		0.154		0.149		0.140		0.126		0.121		0.121		0.116		0.110		0.104		0.099		0.094		0.088		0.081		0.072		0.060		0.052		0.044		0.038		0.033		0.029		0.026		0.024		0.021		0.020		0.016		0.012		0.015		0.013		0.010		0.007		0.005		0.003		0.001		0.000		0.002		0.005		0.009		0.012		0.013		0.017		0.019		0.020		0.022		0.023		0.030		0.049		0.072		0.090		0.094		0.081		0.053		0.027		0.011		0.004

		September 19 2013		Station 7		6.3		0.120		0.131		0.139		0.148		0.154		0.154		0.163		0.171		0.165		0.158		0.142		0.139		0.138		0.135		0.128		0.120		0.113		0.107		0.102		0.094		0.084		0.073		0.066		0.057		0.050		0.046		0.042		0.037		0.034		0.030		0.027		0.022		0.016		0.018		0.016		0.011		0.009		0.007		0.006		0.004		0.005		0.007		0.011		0.015		0.018		0.020		0.023		0.025		0.026		0.028		0.030		0.039		0.058		0.083		0.101		0.104		0.089		0.059		0.031		0.014		0.006

		August 28 2013		Station J1		32.7		0.473		0.516		0.557		0.587		0.601		0.637		0.674		0.704		0.695		0.656		0.623		0.606		0.594		0.573		0.537		0.507		0.488		0.483		0.476		0.461		0.438		0.408		0.382		0.358		0.333		0.313		0.294		0.275		0.254		0.231		0.207		0.183		0.166		0.151		0.145		0.143		0.144		0.142		0.137		0.129		0.127		0.135		0.154		0.173		0.183		0.189		0.196		0.194		0.186		0.181		0.196		0.250		0.346		0.460		0.538		0.535		0.465		0.343		0.206		0.108		0.060

		August 28 2013		Station J2

GThursby: GThursby:
Average of 2A and 2B		18.1		0.432		0.469		0.501		0.521		0.476		0.413		0.455		0.481		0.486		0.468		0.457		0.451		0.443		0.431		0.408		0.386		0.373		0.371		0.366		0.354		0.336		0.312		0.294		0.273		0.256		0.240		0.225		0.210		0.194		0.176		0.156		0.135		0.126		0.121		0.112		0.111		0.112		0.112		0.108		0.105		0.106		0.112		0.124		0.136		0.142		0.145		0.147		0.144		0.137		0.131		0.140		0.176		0.243		0.323		0.374		0.366		0.308		0.236		0.146		0.081		0.050

																																																																																																																																		

GThursby: GThursby:
Average of 2A and 2B		

GThursby: GThursby:
Average of 2A and 2B		August 28 2013		Station J3		23.4		0.381		0.421		0.460		0.489		0.480		0.460		0.512		0.543		0.541		0.520		0.503		0.498		0.492		0.479		0.454		0.434		0.423		0.418		0.409		0.393		0.367		0.340		0.317		0.294		0.274		0.256		0.241		0.223		0.205		0.185		0.164		0.144		0.131		0.119		0.111		0.109		0.108		0.107		0.103		0.098		0.096		0.101		0.114		0.127		0.135		0.139		0.146		0.146		0.141		0.137		0.148		0.188		0.262		0.357		0.423		0.419		0.358		0.259		0.144		0.079		0.047

		August 28 2013		Station J4		12.6		0.311		0.342		0.374		0.399		0.392		0.362		0.393		0.419		0.418		0.406		0.392		0.387		0.383		0.374		0.354		0.340		0.330		0.325		0.314		0.297		0.275		0.252		0.232		0.212		0.195		0.180		0.167		0.154		0.139		0.125		0.109		0.095		0.088		0.076		0.077		0.075		0.074		0.074		0.074		0.073		0.073		0.078		0.086		0.095		0.100		0.102		0.106		0.106		0.104		0.100		0.106		0.129		0.176		0.239		0.285		0.284		0.239		0.175		0.106		0.058		0.038

		August 28 2013		Station J5		7.0		0.374		0.404		0.435		0.457		0.419		0.392		0.421		0.441		0.438		0.422		0.401		0.393		0.387		0.378		0.362		0.345		0.333		0.322		0.307		0.285		0.259		0.231		0.207		0.183		0.166		0.148		0.134		0.124		0.113		0.103		0.094		0.085		0.080		0.082		0.079		0.076		0.073		0.073		0.073		0.073		0.074		0.078		0.083		0.089		0.092		0.094		0.097		0.097		0.096		0.095		0.095		0.107		0.137		0.182		0.215		0.220		0.189		0.135		0.082		0.046		0.030

		August 28 2013		Station J6		14.3		0.358		0.394		0.435		0.461		0.447		0.447		0.484		0.507		0.504		0.468		0.438		0.425		0.420		0.408		0.388		0.365		0.350		0.342		0.332		0.314		0.287		0.252		0.221		0.194		0.171		0.155		0.142		0.132		0.123		0.113		0.102		0.092		0.086		0.088		0.082		0.081		0.079		0.079		0.077		0.074		0.074		0.079		0.087		0.097		0.103		0.106		0.110		0.110		0.108		0.107		0.114		0.141		0.192		0.258		0.306		0.317		0.283		0.204		0.115		0.060		0.035

		August 28 2013		Station J7		7.3		0.237		0.263		0.287		0.305		0.261		0.229		0.261		0.279		0.284		0.273		0.270		0.270		0.272		0.269		0.259		0.249		0.241		0.235		0.224		0.209		0.190		0.170		0.153		0.137		0.125		0.114		0.106		0.098		0.091		0.083		0.074		0.065		0.059		0.059		0.056		0.054		0.052		0.053		0.053		0.052		0.052		0.054		0.058		0.063		0.066		0.068		0.071		0.071		0.071		0.072		0.075		0.088		0.116		0.155		0.183		0.186		0.157		0.109		0.064		0.032		0.020

		August 28 2013		Station J8		8.1		0.236		0.260		0.283		0.301		0.269		0.249		0.265		0.286		0.287		0.280		0.272		0.273		0.270		0.264		0.252		0.241		0.234		0.229		0.219		0.204		0.185		0.164		0.147		0.131		0.118		0.108		0.100		0.094		0.087		0.079		0.071		0.062		0.054		0.051		0.053		0.052		0.051		0.052		0.051		0.050		0.051		0.053		0.057		0.062		0.065		0.067		0.070		0.070		0.070		0.070		0.075		0.089		0.119		0.160		0.188		0.190		0.161		0.117		0.062		0.032		0.019

		August 7 2013		Station 1		9.7		0.188		0.213		0.237		0.258		0.253		0.233		0.256		0.273		0.275		0.265		0.257		0.257		0.254		0.247		0.232		0.219		0.211		0.208		0.204		0.195		0.180		0.163		0.148		0.135		0.122		0.112		0.102		0.093		0.083		0.073		0.062		0.052		0.041		0.039		0.037		0.037		0.037		0.039		0.040		0.039		0.039		0.042		0.048		0.054		0.057		0.059		0.062		0.062		0.061		0.058		0.062		0.079		0.112		0.156		0.190		0.190		0.159		0.115		0.064		0.034		0.020

		August 7 2013		Station 2		9.8		0.294		0.330		0.369		0.401		0.329		0.282		0.320		0.358		0.368		0.355		0.341		0.336		0.336		0.327		0.314		0.299		0.289		0.283		0.273		0.254		0.230		0.202		0.177		0.155		0.137		0.121		0.109		0.097		0.088		0.078		0.070		0.061		0.059		0.059		0.060		0.060		0.061		0.064		0.066		0.066		0.068		0.072		0.079		0.086		0.090		0.092		0.093		0.092		0.090		0.088		0.087		0.098		0.130		0.175		0.210		0.217		0.189		0.152		0.091		0.052		0.033

		August 7 2013		Station 3		13.0		0.176		0.194		0.213		0.229		0.251		0.248		0.268		0.281		0.278		0.265		0.252		0.251		0.250		0.243		0.231		0.213		0.203		0.196		0.190		0.180		0.166		0.149		0.135		0.121		0.111		0.101		0.094		0.086		0.079		0.070		0.063		0.055		0.051		0.042		0.040		0.038		0.040		0.040		0.039		0.037		0.036		0.038		0.043		0.049		0.053		0.055		0.058		0.059		0.059		0.058		0.062		0.076		0.106		0.146		0.177		0.181		0.156		0.106		0.057		0.028		0.014

		August 7 2013		Station 4		6.6		0.199		0.213		0.230		0.245		0.279		0.277		0.293		0.301		0.296		0.280		0.266		0.261		0.256		0.245		0.233		0.216		0.207		0.201		0.193		0.182		0.165		0.148		0.131		0.118		0.106		0.097		0.088		0.081		0.074		0.067		0.060		0.054		0.045		0.045		0.041		0.040		0.038		0.037		0.036		0.035		0.034		0.036		0.039		0.044		0.047		0.049		0.050		0.051		0.050		0.050		0.052		0.062		0.086		0.117		0.143		0.145		0.124		0.081		0.044		0.023		0.013

		August 7 2013		Station 5		7.2		0.243		0.252		0.264		0.270		0.273		0.279		0.288		0.291		0.283		0.266		0.253		0.242		0.237		0.229		0.218		0.206		0.197		0.190		0.182		0.172		0.158		0.144		0.131		0.120		0.111		0.101		0.094		0.087		0.080		0.073		0.067		0.060		0.054		0.051		0.048		0.045		0.043		0.041		0.039		0.038		0.038		0.039		0.042		0.044		0.046		0.047		0.048		0.049		0.048		0.047		0.048		0.056		0.073		0.098		0.117		0.119		0.102		0.070		0.040		0.023		0.014

		August 7 2013		Station 6		7.2		0.232		0.243		0.258		0.268		0.304		0.316		0.327		0.333		0.326		0.308		0.295		0.287		0.281		0.271		0.258		0.242		0.230		0.223		0.215		0.204		0.189		0.174		0.160		0.147		0.136		0.125		0.117		0.108		0.098		0.090		0.081		0.072		0.061		0.058		0.053		0.051		0.050		0.048		0.047		0.044		0.042		0.044		0.048		0.053		0.056		0.057		0.060		0.061		0.060		0.059		0.061		0.073		0.101		0.138		0.165		0.165		0.140		0.091		0.051		0.027		0.015

		August 7 2013		Station 7		9.0		0.214		0.232		0.251		0.269		0.212		0.182		0.208		0.223		0.228		0.225		0.221		0.222		0.221		0.217		0.209		0.199		0.193		0.188		0.183		0.176		0.165		0.152		0.140		0.128		0.118		0.109		0.101		0.093		0.086		0.077		0.068		0.060		0.054		0.052		0.050		0.049		0.049		0.050		0.049		0.048		0.048		0.051		0.055		0.060		0.062		0.064		0.065		0.065		0.062		0.059		0.060		0.072		0.098		0.132		0.157		0.156		0.132		0.107		0.063		0.035		0.022

		August 7 2013		Station 8		5.6		0.186		0.199		0.213		0.224		0.226		0.241		0.251		0.261		0.255		0.243		0.231		0.225		0.221		0.215		0.204		0.192		0.183		0.176		0.169		0.159		0.146		0.132		0.120		0.110		0.100		0.092		0.084		0.079		0.073		0.066		0.060		0.054		0.052		0.045		0.043		0.040		0.039		0.039		0.037		0.035		0.035		0.036		0.040		0.044		0.046		0.047		0.049		0.050		0.049		0.048		0.050		0.058		0.078		0.106		0.129		0.131		0.111		0.076		0.042		0.023		0.014

		August 7 2013		Station 9		6.5		0.185		0.201		0.218		0.234		0.209		0.203		0.222		0.238		0.239		0.232		0.226		0.225		0.226		0.218		0.207		0.197		0.189		0.184		0.180		0.171		0.161		0.149		0.137		0.127		0.118		0.108		0.100		0.093		0.085		0.077		0.068		0.058		0.052		0.048		0.045		0.044		0.044		0.044		0.042		0.040		0.040		0.042		0.047		0.052		0.054		0.056		0.059		0.059		0.057		0.054		0.055		0.067		0.094		0.130		0.156		0.154		0.128		0.094		0.052		0.027		0.016

		August 7 2013		Station 10		4.6		0.144		0.159		0.170		0.178		0.132		0.131		0.140		0.148		0.148		0.144		0.137		0.137		0.136		0.132		0.128		0.123		0.117		0.113		0.108		0.103		0.096		0.088		0.081		0.076		0.070		0.066		0.062		0.057		0.054		0.050		0.046		0.042		0.045		0.037		0.037		0.036		0.035		0.033		0.031		0.029		0.027		0.027		0.029		0.031		0.032		0.033		0.034		0.035		0.034		0.034		0.033		0.039		0.052		0.071		0.084		0.084		0.070		0.056		0.033		0.019		0.014

		July 24 2013		Station J1		11.8		0.444		0.457		0.469		0.479		0.466		0.491		0.497		0.497		0.489		0.466		0.444		0.432		0.424		0.408		0.391		0.373		0.355		0.346		0.339		0.327		0.312		0.292		0.272		0.255		0.237		0.222		0.207		0.195		0.182		0.170		0.156		0.144		0.140		0.120		0.113		0.106		0.102		0.099		0.094		0.090		0.090		0.095		0.104		0.112		0.116		0.119		0.121		0.119		0.115		0.110		0.113		0.133		0.170		0.216		0.249		0.254		0.231		0.180		0.123		0.083		0.062

		July 24 2013		Station J2		11.1		0.440		0.459		0.477		0.490		0.468		0.507		0.510		0.514		0.505		0.482		0.459		0.444		0.430		0.414		0.392		0.371		0.356		0.347		0.338		0.324		0.302		0.279		0.256		0.236		0.217		0.200		0.184		0.171		0.159		0.147		0.134		0.121		0.108		0.102		0.097		0.093		0.091		0.089		0.085		0.082		0.082		0.086		0.093		0.101		0.105		0.109		0.110		0.109		0.105		0.100		0.103		0.123		0.162		0.212		0.248		0.253		0.226		0.172		0.115		0.077		0.057

		July 24 2013		Station J3		14.2		0.270		0.295		0.324		0.350		0.324		0.290		0.318		0.345		0.355		0.344		0.339		0.336		0.334		0.323		0.308		0.290		0.282		0.279		0.274		0.262		0.244		0.225		0.205		0.188		0.171		0.158		0.143		0.132		0.120		0.107		0.095		0.081		0.068		0.068		0.066		0.065		0.066		0.067		0.067		0.066		0.065		0.070		0.079		0.087		0.092		0.095		0.098		0.099		0.094		0.090		0.093		0.113		0.154		0.210		0.252		0.253		0.214		0.161		0.095		0.053		0.032

		July 24 2013		Station J4		7.9		0.217		0.232		0.251		0.264		0.225		0.219		0.235		0.248		0.250		0.244		0.237		0.235		0.232		0.227		0.216		0.205		0.198		0.192		0.187		0.179		0.167		0.153		0.140		0.130		0.120		0.111		0.103		0.095		0.086		0.078		0.069		0.060		0.059		0.048		0.046		0.045		0.045		0.045		0.045		0.044		0.043		0.044		0.049		0.053		0.055		0.057		0.059		0.059		0.058		0.055		0.056		0.066		0.090		0.124		0.149		0.150		0.127		0.097		0.057		0.033		0.021

		July 24 2013		Station J5		8.9		0.268		0.290		0.317		0.340		0.356		0.370		0.390		0.408		0.409		0.394		0.376		0.365		0.359		0.347		0.333		0.316		0.308		0.300		0.288		0.271		0.251		0.229		0.208		0.190		0.173		0.158		0.142		0.128		0.116		0.104		0.093		0.083		0.076		0.068		0.065		0.063		0.063		0.063		0.062		0.060		0.059		0.062		0.068		0.075		0.079		0.081		0.084		0.085		0.082		0.078		0.077		0.089		0.118		0.160		0.195		0.200		0.176		0.126		0.076		0.044		0.029

		July 24 2013		Station J6		6.4		0.164		0.173		0.188		0.198		0.215		0.209		0.225		0.229		0.230		0.219		0.209		0.207		0.204		0.198		0.187		0.175		0.168		0.163		0.159		0.151		0.140		0.127		0.115		0.104		0.095		0.088		0.082		0.075		0.069		0.062		0.054		0.048		0.035		0.041		0.038		0.037		0.036		0.035		0.034		0.032		0.030		0.031		0.035		0.039		0.041		0.042		0.044		0.046		0.045		0.044		0.046		0.055		0.077		0.106		0.128		0.130		0.112		0.077		0.043		0.022		0.013

		July 24 2013		Station J7		4.9		0.099		0.109		0.120		0.129		0.130		0.143		0.151		0.156		0.153		0.149		0.144		0.142		0.141		0.140		0.135		0.131		0.126		0.121		0.115		0.101		0.087		0.074		0.061		0.053		0.046		0.040		0.036		0.033		0.030		0.028		0.026		0.023		0.021		0.019		0.019		0.019		0.020		0.021		0.022		0.022		0.022		0.022		0.023		0.025		0.027		0.028		0.030		0.034		0.038		0.043		0.049		0.051		0.061		0.075		0.088		0.092		0.080		0.051		0.027		0.014		0.008

		July 24 2013		Station J8		1.9		0.064		0.067		0.072		0.075		0.075		0.071		0.077		0.080		0.077		0.076		0.074		0.073		0.072		0.070		0.069		0.065		0.063		0.061		0.058		0.054		0.049		0.045		0.040		0.037		0.032		0.030		0.028		0.026		0.024		0.021		0.019		0.018		0.020		0.013		0.012		0.012		0.011		0.011		0.011		0.011		0.011		0.012		0.014		0.015		0.016		0.016		0.017		0.017		0.018		0.018		0.019		0.021		0.029		0.037		0.044		0.045		0.039		0.028		0.017		0.010		0.006

		July 17 2013		Station 3		5.1		0.127		0.144		0.160		0.175		0.120		0.101		0.121		0.137		0.149		0.153		0.157		0.160		0.161		0.157		0.151		0.145		0.144		0.144		0.142		0.135		0.124		0.114		0.105		0.096		0.090		0.083		0.076		0.069		0.061		0.052		0.044		0.036		0.026		0.030		0.029		0.028		0.028		0.028		0.028		0.027		0.026		0.029		0.033		0.035		0.036		0.037		0.038		0.038		0.036		0.034		0.037		0.046		0.068		0.094		0.114		0.112		0.089		0.072		0.041		0.023		0.014

		July 16 2013		Station 4		7.5		0.196		0.213		0.228		0.242		0.260		0.263		0.277		0.291		0.286		0.274		0.265		0.259		0.254		0.241		0.226		0.213		0.207		0.205		0.199		0.189		0.175		0.161		0.150		0.141		0.132		0.122		0.112		0.103		0.093		0.082		0.072		0.062		0.052		0.047		0.044		0.041		0.040		0.039		0.037		0.036		0.035		0.037		0.042		0.048		0.051		0.053		0.055		0.055		0.051		0.049		0.054		0.072		0.107		0.149		0.180		0.176		0.143		0.097		0.053		0.027		0.015

		July 17 2013		Station 6		4.0		0.114		0.126		0.139		0.147		0.108		0.089		0.110		0.116		0.118		0.118		0.121		0.121		0.124		0.122		0.116		0.113		0.110		0.110		0.107		0.102		0.093		0.086		0.079		0.073		0.068		0.062		0.056		0.051		0.046		0.040		0.035		0.029		0.027		0.027		0.025		0.025		0.025		0.025		0.024		0.022		0.022		0.024		0.027		0.028		0.030		0.032		0.032		0.033		0.032		0.031		0.032		0.038		0.052		0.070		0.083		0.083		0.067		0.054		0.032		0.019		0.012

		July 17 2013		Station 7		5.0		0.124		0.139		0.154		0.166		0.111		0.090		0.106		0.118		0.125		0.125		0.126		0.126		0.128		0.125		0.119		0.116		0.113		0.112		0.111		0.106		0.098		0.091		0.083		0.075		0.069		0.062		0.057		0.052		0.047		0.041		0.036		0.030		0.027		0.025		0.025		0.024		0.025		0.025		0.026		0.027		0.027		0.030		0.034		0.037		0.038		0.039		0.041		0.040		0.037		0.035		0.036		0.043		0.058		0.078		0.093		0.090		0.074		0.064		0.039		0.023		0.015

		July 17 2013		Station 8		4.9		0.135		0.144		0.153		0.161		0.149		0.176		0.185		0.193		0.192		0.186		0.177		0.175		0.170		0.163		0.154		0.148		0.142		0.139		0.131		0.126		0.118		0.109		0.102		0.095		0.089		0.082		0.076		0.070		0.064		0.057		0.051		0.046		0.042		0.036		0.033		0.031		0.031		0.031		0.028		0.025		0.024		0.024		0.027		0.030		0.032		0.033		0.035		0.036		0.035		0.034		0.035		0.044		0.061		0.085		0.103		0.104		0.089		0.061		0.034		0.018		0.010

		July 17 2013		Station 9		6.0		0.132		0.146		0.160		0.173		0.103		0.103		0.122		0.139		0.147		0.147		0.150		0.153		0.152		0.152		0.141		0.137		0.134		0.132		0.129		0.123		0.117		0.110		0.101		0.093		0.086		0.079		0.071		0.065		0.058		0.051		0.043		0.035		0.027		0.030		0.027		0.027		0.028		0.029		0.029		0.030		0.031		0.034		0.037		0.041		0.042		0.044		0.043		0.044		0.041		0.040		0.042		0.050		0.070		0.095		0.112		0.111		0.089		0.072		0.042		0.023		0.015

		July 17 2013		Station 10		4.3		0.110		0.118		0.127		0.134		0.148		0.149		0.154		0.163		0.162		0.153		0.146		0.144		0.140		0.135		0.129		0.121		0.119		0.115		0.108		0.104		0.099		0.092		0.087		0.082		0.076		0.072		0.065		0.060		0.053		0.047		0.042		0.035		0.027		0.029		0.025		0.025		0.025		0.025		0.024		0.022		0.022		0.024		0.026		0.028		0.029		0.030		0.031		0.031		0.029		0.027		0.031		0.038		0.054		0.075		0.090		0.089		0.075		0.052		0.030		0.015		0.009

		July 17 2013		Station 11		5.2		0.154		0.163		0.173		0.179		0.211		0.196		0.201		0.203		0.199		0.189		0.178		0.174		0.169		0.162		0.153		0.143		0.137		0.133		0.130		0.123		0.117		0.109		0.104		0.098		0.092		0.086		0.080		0.075		0.068		0.062		0.055		0.049		0.041		0.039		0.036		0.034		0.033		0.032		0.030		0.029		0.027		0.029		0.032		0.035		0.037		0.037		0.039		0.039		0.037		0.036		0.039		0.049		0.069		0.094		0.110		0.109		0.092		0.063		0.036		0.020		0.012

		July 17 2013		Station 12		6.0		0.148		0.158		0.169		0.177		0.203		0.193		0.201		0.207		0.206		0.197		0.188		0.182		0.179		0.175		0.167		0.158		0.152		0.146		0.140		0.134		0.127		0.118		0.113		0.105		0.098		0.091		0.084		0.076		0.070		0.064		0.056		0.048		0.044		0.037		0.033		0.032		0.032		0.033		0.030		0.028		0.026		0.028		0.031		0.036		0.038		0.039		0.041		0.042		0.041		0.040		0.043		0.055		0.079		0.106		0.128		0.127		0.108		0.076		0.043		0.022		0.012





Appendix F--Scattering vs TSS

		Date		Station		TSS (mg/L)		Total Scattering: b(555)								Date		Station		TSS (mg/L)		Backscattering: bp(470)

		August 11 2014		V1S 811		20.9		2.492								August 11 2014		V1S 811		20.9		0.0469

		August 11 2014		V1B 811		19.9		2.711								August 11 2014		V1B 811		19.9		0.0469

		August 11 2014		V3S 811		18.6		1.614								August 11 2014		V3S 811		18.6		0.0373

		August 11 2014		V3B 811		18.1		1.821								August 11 2014		V3B 811		18.1		0.0373

		July 31 2014		V1S 731		13.7		2.528								July 31 2014		V1S 731		13.7		0.0348

		July 31 2014		V1B 731		15.5		2.482								July 31 2014		V1B 731		15.5		0.0348

		July 31 2014		V2S 731		12.7		2.312								July 31 2014		V2S 731		12.7		0.0312

		July 31 2014		V2B 731		21.0		2.322								July 31 2014		V2B 731		21.0		0.0312

		June 16 2014		V1S 616		15.8		5.186								June 16 2014		Station 1		17.4		0.0261

		June 16 2014		Station 1		17.4		3.567								June 16 2014		Station 2		17.4		0.0430

		June 16 2014		Station 2		17.4		3.120								June 16 2014		Station 3		17.1		0.0237

		June 16 2014		Station 3		17.1		4.404								June 16 2014		Station 4		22.4		0.0247

		June 16 2014		Station 4		22.4		2.609								June 16 2014		Station 5		30.3		0.0229

		June 16 2014		Station 5		30.3		2.587								June 16 2014		Station 6		19.7		0.0210

		June 16 2014		Station 6		19.7		2.601								June 16 2014		Station 7		15.6		0.0213

		June 16 2014		Station 7		15.6		3.061								June 16 2014		Station 8		14.9		0.0199

		June 16 2014		Station 8		14.9		4.382								June 16 2014		Station 9		15.5		0.0192

		June 16 2014		Station 9		15.5		4.534								April 24 2014		Station 1		20.3		0.0229

		April 24 2014		Station 1		20.3		5.561								April 24 2014		Station 2		17.3		0.0290

		April 24 2014		Station 2		17.3		8.659								April 24 2014		Station 3		16.3		0.0193

		April 24 2014		Station 3		16.3		8.891								April 24 2014		Station 4		18.7		0.0188

		April 24 2014		Station 4		18.7		9.007								April 24 2014		Station 5		12.9		0.0221

		May 14 2014		Station 0		10.7		3.632								April 24 2014		Station 6		15.7		0.0192

		May 14 2014		Station 1		12.2		4.691										hydroscat (420)		6.9		0.0099

		May 14 2014		Station 2		12.9		5.256										hydroscat (420)		7.1		0.0150

		May 14 2014		Station 3		11.5		6.241										hydroscat (420)		7.3		0.0210

		May 14 2014		Station 4		11.2		5.870										hydroscat (420)		8.2		0.0269

		May 14 2014		Station 5		9.6		6.583										hydroscat (420)		8.3		0.0227

		May 14 2014		Station 6		12.1		8.512										hydroscat (420)		8.3		0.0151

		July 17 2014		Station 1		15.3		1.628										hydroscat (420)		8.4		0.0272

		July 17 2014		Station 2		21.9		7.072										hydroscat (420)		8.4		0.0175

		July 17 2014		Station 3		14.8		1.067										hydroscat (420)		8.4		0.0330

		July 17 2014		Station 4		13.0		1.864										hydroscat (420)		8.6		0.0084

		July 17 2014		Station 5		16.1		2.488										hydroscat (420)		9.0		0.0216

		July 17 2014		Station 6		13.2		4.823										hydroscat (420)		9.2		0.0175

		July 17 2014		Station 7		13.0		1.581										hydroscat (420)		9.9		0.0278

		July 17 2014		Station 8		11.3		3.568										hydroscat (420)		10.0		0.0254

		July 17 2014		Station 9		12.9		3.930										hydroscat (420)		10.8		0.0255

		July 17 2014		Station 10		20.0		6.031										hydroscat (420)		11.3		0.0217

		August 1 2014		Station 2		30.0		5.917										hydroscat (420)		11.8		0.0248

		August 1 2014		Station 3		30.4		4.619

		August 1 2014		Station 4		28.8		3.821

		August 1 2014		Station 5		29.3		4.713

		August 1 2014		Station 6		23.7		3.602

		August 1 2014		Station 8		30.9		6.377







