
D
ai

ly
 V

ol
um

e 
D

el
iv

er
y 

(1
07

m
3 

)

12

8

4

0

1   2    3         4             5               6            7   fills

36 days

1996

75 days

12

8

4

0

1   2    3         4             5               6            7   fills

36 days

1996

75 days

1   2    3         4             5               6            7   fills

36 days36 days

1996

75 days75 days

16

12

8

4

0

Time Post-Landfall (days)

1    2 3 4    5    6       7          8       9             10  fills

36 days

75 days

1999

0       10       20    30     40      50       60      70        80

16

12

8

4

0

Time Post-Landfall (days)

1    2 3 4    5    6       7          8       9             10  fills

36 days36 days

75 days75 days

1999

0       10       20    30     40      50       60      70        80

Figure S1.  Comparative delivery volume profiles past the model gate at Mills Branch for the 1996 and 1999 
hurricane periods (6 Sept. – 19 Nov.). The dotted lines indicate mean summer flow (1.8 x 107 m3 d-1, based 
on 30 yr of USGS flow data (Kinston station). The secondary flow maximum post-Fran was caused by 
tropical storm Josephine, and by a USACE controlled release in the upper Neuse watershed at Falls of the 
Neuse Reservoir, intended to increase water flow by 50-fold normal levels (to 212 m3 sec-1 [S1]). The 
secondary flow maximum in 1999 reflects Hurricane Irene.  Net precipitation delivery to the watershed 
during the 75-day post-landfall period represented 26% (Fran) or 48% (Floyd) of the mean annual total 
(averaged over non-hurricane years from 1993-2003). Note that at 36 d post- Hurricane Fran, the 
mesohaline Neuse Estuary study area had received 4.7 volume deliveries, or about 20% of the annual mean.  
By comparison, at 36 d post-Hurricanes Dennis/ Floyd/Irene, the Neuse Estuary study area had received 7.2 
volume deliveries, or ca. 31% of the annual mean. At 75 days, that area had received 7.0 volume deliveries 
post-hurricane Fran and 10.3 volume deliveries post- Hurricanes Dennis/Floyd/Irene, representing 30% and 
45% of the annual mean, respectively.  

 
determined by imputing boundary lines across open water at the intersections of U.S. Geological 
Survey hydrologic units and the estuarine shoreline. Basin volumes were estimated by 
calculating the volume of the TIN below a base height of 0. Volumes of the resulting water 
bodies were determined by calculating the volume of the TIN below a base height of zero.   
 
Total nitrogen and total phosphorus loadings, linearized across dates  
 
  1996 – 1 pre-storm date (27 Aug.) and 3 post-storm dates (17 Sept., 16 Oct., 19 Nov.). 

1999 – 1 pre-storm date (8 Sept.) and 8 post-storm dates (22 Sept., 29 Sept., 6 Oct., 12  
Oct., 13 Oct., 21 Oct., 11 Nov., 8 Dec.). 
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