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Vertical Salinity Profile
All Sites
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18 November 2010: Vertical profiles of salinity measured at all sites shown in Figure 3-1 using
Conductivity, Temperature and Depth (CTD) sensors.
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Vertical Salinity Profile
R1 - R6
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18 November 2010: Vertical profiles of salinity measured at sites R1 to R6 shown in Figure 3-
1 using Conductivity, Temperature and Depth (CTD) sensors (continued).
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Vertical Salinity Profile
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18 November 2010: Vertical profiles of salinity measured at sites R6 to R12 shown in Figure
3-1 using Conductivity, Temperature and Depth (CTD) sensors (continued).
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Vertical Salinity Profile
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18 November 2010: Vertical profiles of salinity measured at sites R12 to R17 shown in Figure
3-1 using Conductivity, Temperature and Depth (CTD) sensors (continued).
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Vertical Salinity Profile
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18 November 2010: Vertical profiles of salinity measured at a representative selection of sites
shown in Figure 3-1 using Conductivity, Temperature and Depth (CTD) sensors (continued).
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Vertical Temperature Profile
All Sites
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18 November 2010: Vertical profiles of temperature measured at all sites shown in Figure 3-1
using Conductivity, Temperature and Depth (CTD) sensors.
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Vertical Temperature Profile
R1 - R6
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18 November 2010: Vertical profiles of temperature measured  at  sites  R1  to  R6  shown  in
Figure 3-1 using Conductivity, Temperature and Depth (CTD) sensors (continued).
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Vertical Temperature Profile
R6 - R12
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18 November 2010: Vertical profiles of temperature measured at sites R6 to R12 shown in
Figure 3-1 using Conductivity, Temperature and Depth (CTD) sensors (continued).
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Vertical Temperature Profile
R12 - R17
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18 November 2010: Vertical profiles of temperature measured at sites R12 to R17 shown in
Figure 3-1 using Conductivity, Temperature and Depth (CTD) sensors (continued).
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Vertical Temperature Profile
R2, R11 and R13
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18 November 2010: Vertical profiles of temperature measured at a representative selection of
sites shown in Figure 3-1 using Conductivity, Temperature and Depth (CTD) sensors
(continued).
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Vertical Density Profile
All Sites
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18 November 2010: Vertical profiles of density measured at all sites shown in Figure 3-1 using
Conductivity, Temperature and Depth (CTD) sensors.
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Vertical Density Profile
R1 - R6
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18 November 2010: Vertical profiles of density measured at sites R1 to R6 shown in Figure 3-
1 using Conductivity, Temperature and Depth (CTD) sensors (continued).



18 41/23409/419593Ocean Outfall Permitting
Assessment of the Performance of the Rehoboth Beach Ocean Outfall

Vertical Density Profile
R6 - R12
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18 November 2010: Vertical profiles of density measured at sites R6 to R12 shown in Figure
3-1 using Conductivity, Temperature and Depth (CTD) sensors (continued).
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Vertical Density Profile
R12 - R17
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18 November 2010: Vertical profiles of density measured at sites R12 to R17 shown in Figure
3-1 using Conductivity, Temperature and Depth (CTD) sensors (continued).
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Vertical Density Profile
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18 November 2010: Vertical profiles of density measured at a representative selection of sites
shown in Figure 3-1 using Conductivity, Temperature and Depth (CTD) sensors (continued).
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Vertical Salinity Profiles
All Sites
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25 January 2011: Vertical profiles of salinity measured at all sites shown in Figure 3-1 using
Conductivity, Temperature and Depth (CTD) sensors.
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Vertical Salinity Profiles
R1 - R6
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25 January 2011: Vertical profiles of salinity measured at sites R1 to R6 shown in Figure 3-1
using Conductivity, Temperature and Depth (CTD) sensors (continued).
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Vertical Salinity Profiles
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25 January 2011: Vertical profiles of salinity measured at sites R6 to R12 shown in Figure 3-1
using Conductivity, Temperature and Depth (CTD) sensors (continued).
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Vertical Salinity Profiles
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25 January 2011: Vertical profiles of salinity measured at sites R12 to R17 shown in Figure 3-
1 using Conductivity, Temperature and Depth (CTD) sensors (continued).
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Vertical Salinity Profiles
R2, R11, R13 and Outfall 1 and 2
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25 January 2011: Vertical profiles of salinity measured at a representative selection of sites
shown in Figure 3-1 using Conductivity, Temperature and Depth (CTD) sensors (continued).
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Vertical Temperature Profiles
All Sites
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25 January 2011: Vertical profiles of temperature measured at all sites shown in Figure 3-1
using Conductivity, Temperature and Depth (CTD) sensors.
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Vertical Temperature Profiles
R1 - R6
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25 January 2011: Vertical profiles of temperature measured at sites R1 to R6 shown in Figure
3-1 using Conductivity, Temperature and Depth (CTD) sensors (continued).
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Vertical Temperature Profiles
R6 - R12
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25 January 2011: Vertical profiles of temperature measured at sites R6 to R12 shown in
Figure 3-1 using Conductivity, Temperature and Depth (CTD) sensors (continued).
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Vertical Temperature Profiles
R12 - R17
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25 January 2011: Vertical profiles of temperature measured at sites R12 to R17 shown in
Figure 3-1 using Conductivity, Temperature and Depth (CTD) sensors (continued).
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Vertical Temperature Profiles
R2, R11, R13 and Outfall 1 and 2
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25 January 2011: Vertical profiles of temperature measured at a representative selection of
sites shown in Figure 3-1 using Conductivity, Temperature and Depth (CTD) sensors
(continued).
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Vertical Density Profiles
All Sites
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25 January 2011: Vertical profiles of density measured at all sites shown in Figure 3-1 using
Conductivity, Temperature and Depth (CTD) sensors.
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Vertical Density Profiles
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25 January 2011: Vertical profiles of density measured at sites R1 to R6 shown in Figure 3-1
using Conductivity, Temperature and Depth (CTD) sensors (continued).
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Vertical Density Profiles
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25 January 2011: Vertical profiles of density measured at sites R6 to R12 shown in Figure 3-1
using Conductivity, Temperature and Depth (CTD) sensors (continued).
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Vertical Density Profiles
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25 January 2011: Vertical profiles of density measured at sites R12 to R17 shown in Figure 3-
1 using Conductivity, Temperature and Depth (CTD) sensors (continued).
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Vertical Density Profiles
R2, R11, R13 and Outfall 1 and 2
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25 January 2011: Vertical profiles of density measured at a representative selection of sites
shown in Figure 3-1 using Conductivity, Temperature and Depth (CTD) sensors (continued).
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Vertical Salinity Profile
All Sites
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17 March 2011: Vertical profiles of salinity measured at all sites shown in Figure 3-1 using
Conductivity, Temperature and Depth (CTD) sensors.
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Vertical Salinity Profile
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17 March 2011: Vertical profiles of salinity measured at sites R1 to R6 shown in Figure 3-1
using Conductivity, Temperature and Depth (CTD) sensors (continued).
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Vertical Salinity Profile
R6 - R12
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17 March 2011: Vertical profiles of salinity measured at sites R6 to R12 shown in Figure 3-1
using Conductivity, Temperature and Depth (CTD) sensors (continued).
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Vertical Salinity Profile
R12 - R17
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17 March 2011: Vertical profiles of salinity measured at sites R12 to R17 shown in Figure 3-1
using Conductivity, Temperature and Depth (CTD) sensors (continued).
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Vertical Salinity Profile
R2, R11, R13, Site 1 and Site 2
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17 March 2011: Vertical profiles of salinity measured at a representative selection of sites
shown in Figure 3-1 using Conductivity, Temperature and Depth (CTD) sensors (continued).
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Vertical Temperature Profile
All Sites
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17 March 2011: Vertical profiles of temperature measured at the locations shown in Figure 3-1
using Conductivity, Temperature and Depth (CTD) sensors.
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Vertical Temperature Profile
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17 March 2011: Vertical profiles of temperature measured at the locations shown in Figure 3-1
using Conductivity, Temperature and Depth (CTD) sensors (continued).
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Vertical Temperature Profile
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17 March 2011: Vertical profiles of temperature measured at the locations shown in Figure 3-1
using Conductivity, Temperature and Depth (CTD) sensors (continued).
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Vertical Temperature Profile
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17 March 2011: Vertical profiles of temperature measured at the locations shown in Figure 3-1
using Conductivity, Temperature and Depth (CTD) sensors (continued).
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Vertical Temperature Profile
R2, R11, R13, Site 1 and Site 2
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17 March 2011: Vertical profiles of temperature measured at the locations shown in Figure 3-1
using Conductivity, Temperature and Depth (CTD) Sensors (continued).
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17 March 2011: Vertical profiles of density (kg/m3) measured at the locations shown in Figure
3-1 using Conductivity, Temperature and Depth (CTD) Sensors.
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Vertical Density Profile
R1 - R6

0

5

10

15

20
1015 1017 1019 1021 1023 1025

Density (kg/m3)

R1a

R1b

R2

R3

R4a

R4b

R5

R6

17 March 2011: Vertical profiles of density (kg/m3) measured at the locations shown in Figure
3-1 using Conductivity, Temperature and Depth (CTD) Sensors (continued).
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Vertical Density Profile
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17 March 2011: Vertical profiles of density (kg/m3) measured at the locations shown in Figure
3-1 using Conductivity, Temperature and Depth (CTD) Sensors (continued).
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17 March 2011: Vertical profiles of density (kg/m3) measured at the locations shown in Figure
3-1 using Conductivity, Temperature and Depth (CTD) Sensors (continued).
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Vertical Density Profile
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17 March 2011: Vertical profiles of density (kg/m3) measured at the locations shown in Figure
3-1 using Conductivity, Temperature and Depth (CTD) Sensors (continued).
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25 May 2011: Vertical profiles of salinity (all sites).
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25 May 2011: Vertical profiles of salinity (sites R1-R6).
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25 May 2011: Vertical profiles of salinity (sites R6-R12).
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25 May 2011: Vertical profiles of salinity (sites R12-R17)
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25 May 2011: Vertical profiles of salinity (sites as per Figure 3-1)
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25 May 2011: Vertical profiles of temperature (all sites)
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25 May 2011: Vertical profiles of temperature (sites R1-R6)
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25 May 2011: Vertical profiles of temperature (sites R6-R12)
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25 May 2011: Vertical profiles of temperature (sites R12-R17)
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25 May 2011: Vertical profiles of temperature (sites as per Figure 3-1)
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25 May 2011: Vertical profiles of density (all sites)



6541/23409/419593 Ocean Outfall Permitting
Assessment of the Performance of the Rehoboth Beach Ocean Outfall

25 May 2011: Vertical profiles of density (sites R1-R6)
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25 May 2011: Vertical profiles of density (sites R6-R12)
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25 May 2011: Vertical profiles of density (sites R12-R17)
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25 May 2011: Vertical profiles of density (sites as per Figure 3-1)
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11 July 2011
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11 July 2011: Vertical profiles of salinity (all sites).
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Vertical Salinity Profiles
R1 - R6
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11 July 2011: Vertical profiles of salinity (sites R1-R6).
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Vertical Salinity Profiles
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11 July 2011: Vertical profiles of salinity (sites R6-R12).
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Vertical Salinity Profiles
R12 - R17
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11 July 2011: Vertical profiles of salinity (sites R12-R17)
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Vertical Salinity Profiles
R2, R11, R13 and Outfall 1 and 2
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11 July 2011: Vertical profiles of salinity (sites as per Figure 3-1)
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All Sites
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11 July 2011: Vertical profiles of temperature (all sites)
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Vertical Temperature Profiles
R1 - R6
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11 July 2011: Vertical profiles of temperature (sites R1-R6)
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Vertical Temperature Profiles
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11 July 2011: Vertical profiles of temperature (sites R6-R12)
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Vertical Temperature Profiles
R12 - R17
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11 July 2011: Vertical profiles of temperature (sites R12-R17)
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Vertical Temperature Profiles
R2, R11, R13 and Outfall 1 and 2
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11 July 2011: Vertical profiles of temperature (sites as per Figure 3-1)
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11 July 2011: Vertical profiles of density (all sites)
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Vertical Density Profiles
R1 - R6
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11 July 2011: Vertical profiles of density (sites R1-R6)
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Vertical Density Profiles
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11 July 2011: Vertical profiles of density (sites R6-R12)
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Vertical Density Profiles
R12 - R17
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11 July 2011: Vertical profiles of density (sites R12-R17)
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Vertical Density Profiles
R2, R11, R13 and Outfall 1 and 2

0

5

10

15

20

25
1018 1019 1020 1021 1022 1023

Density (kg/m3)

R2
R11
R13
RB1
RB2

11 July 2011: Vertical profiles of density (sites as per Figure 3-1)
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14 September 2011: Vertical profiles of salinity (all sites).
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Vertical Salinity Profiles
R1 - R6

0

5

10

15

20

25
22 23 24 25 26 27 28 29 30 31

Salinity (Practical Salinity Units)

R1

R2

R3

R4

R5

R6

14 September 2011: Vertical profiles of salinity (sites R1-R6).
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Vertical Salinity Profiles
R6 - R12
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14 September 2011: Vertical profiles of salinity (sites R6-R12).
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Vertical Salinity Profiles
R12 - R17
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14 September 2011: Vertical profiles of salinity (sites R12-R17)
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Vertical Salinity Profiles
R2, R11, R13 and Outfall 1 and 2
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14 September 2011: Vertical profiles of salinity (sites as per Figure 3-1)
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14 September 2011: Vertical profiles of temperature (all sites)
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Vertical Temperature Profiles
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14 September 2011: Vertical profiles of temperature (sites R1-R6)
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Vertical Temperature Profiles
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14 September 2011: Vertical profiles of temperature (sites R6-R12)
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Vertical Temperature Profiles
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14 September 2011: Vertical profiles of temperature (sites R12-R17)
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Vertical Temperature Profiles
R2, R11, R13 and Outfall 1 and 2
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14 September 2011: Vertical profiles of temperature (sites as per Figure 3-1)
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Vertical Density Profiles
All Sites
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14 September 2011: Vertical profiles of density (all sites)
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Vertical Density Profiles
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14 September 2011: Vertical profiles of density (sites R1-R6)
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Vertical Density Profiles
R6 - R12
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14 September 2011: Vertical profiles of density (sites R6-R12)
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Vertical Density Profiles
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14 September 2011: Vertical profiles of density (sites R12-R17)
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Vertical Density Profiles
R2, R11, R13 and Outfall 1 and 2
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14 September 2011: Vertical profiles of density (sites as per Figure 3-1)





















































Joint Frequency Distribution
For Raw Data File 44009Aug2010.csv
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Calms included at center.
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Joint Frequency Distribution
For Raw Data File 44009Sept2010.csv
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Joint Frequency Distribution
For Raw Data File 44009Oct2010.csv
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Rings drawn at  5% intervals.
Calms included at center.
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Joint Frequency Distribution
For Raw Data File 44009Nov2010.csv
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Rings drawn at  5% intervals.
Calms included at center.
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  0.00
  0.00
  0.00
  0.00
  0.14
  0.14

  0.00
  0.00
  0.00
  0.00
  0.00
  0.00
  0.00
  0.00

  0.00
  0.00
  0.00
  0.00
  0.00
  0.00
  0.00
  0.00

TOTAL OBS =  708   MISSING OBS =    0 CALM OBS =    6   PERCENT CALM =  0.85



Joint Frequency Distribution
For Raw Data File 44009Dec2010.csv

N

S

W E

No observations were missing.
Wind flow is FROM the directions shown.
Rings drawn at 10% intervals.
Calms included at center.

0.40

  4.99
  4.32

  0.54

  0.81

  0.67

  0.94

  3.37

  1.75
  1.35

  3.10

  2.83

  0.54

  2.29

 18.89

 33.87

 19.30

Wind Speed  ( Meters Per Second)
1 5 10 15 20 25

PERCENT OCCURRENCE: Wind Speed  ( Meters Per Second)
    LOWER BOUND OF CATEGORY

DIR 1 5 10 15 20 25
N

NNE
NE

ENE
E

ESE
SE

SSE

  1.75
  1.89
  0.27
  0.40
  0.27
  0.27
  1.21
  0.40

  1.62
  1.75
  0.27
  0.40
  0.40
  0.54
  0.81
  0.14

  1.48
  0.40
  0.00
  0.00
  0.00
  0.14
  1.35
  1.21

  0.14
  0.27
  0.00
  0.00
  0.00
  0.00
  0.00
  0.00

  0.00
  0.00
  0.00
  0.00
  0.00
  0.00
  0.00
  0.00

  0.00
  0.00
  0.00
  0.00
  0.00
  0.00
  0.00
  0.00

PERCENT OCCURRENCE: Wind Speed  ( Meters Per Second)
    LOWER BOUND OF CATEGORY

DIR 1 5 10 15 20 25
S

SSW
SW

WSW
W

WNW
NW

NNW

  0.54
  1.21
  2.43
  0.40
  1.08
  1.48
  2.29
  2.56

  0.67
  1.62
  0.40
  0.14
  1.08
  4.05

 11.20
  7.96

  0.14
  0.27
  0.00
  0.00
  0.14

 13.09
 17.54
  6.75

  0.00
  0.00
  0.00
  0.00
  0.00
  0.27
  2.83
  2.02

  0.00
  0.00
  0.00
  0.00
  0.00
  0.00
  0.00
  0.00

  0.00
  0.00
  0.00
  0.00
  0.00
  0.00
  0.00
  0.00

TOTAL OBS =  741   MISSING OBS =    0 CALM OBS =    3   PERCENT CALM =  0.40
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Appendix C

Model Calibration and Verification

Calibration to Tides
Verification to Major Driving Forces
Comparisons by NOAA
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Appendix D

Far-Field Modeling

Southern Outfall: Instantaneous snapshots of the plume
Southern Outfall: Percentile maps of effluent
concentration
Northern Outfall: Instantaneous snapshots of the plume
Northern Outfall: Percentile maps of effluent
concentration
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Appendix E

Near-Field Modeling

Results
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