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Table ME-1. General sampling plan for the beach disposal impact assessment for any 
given seasonal sampling time series.  Dark shaded cells indicate stations 
that were impacted by the beach construction within a few days of 
sampling, light shaded cells indicate recovering stations, and non-shaded 
cells indicate stations sampled before beach construction. 

 
Station 

1 
Station 

2 
Station 

3 
Station 

4 
Station 

5 
Station 

6 
Station 

7 
Station 

8 

Holden 
Beach 
Control 

Trip 1 
(Day 0 ) X X X X X X X X X 

Trip 2 
(Day 14) X X X X X X X X X 

Trip 3 
(Day 28) X X X X X X X X X 

Trip 4 
(Day 42) X X X X X X X X X 

 
 

Table ME-2. Summary of number of benthic samples collected each seasonal sampling 
trip. 

Zone 

Sampling 
Trips Per 
Season 

Stations 
(includes 

control site) 
Transects 
Per Station 

Samples Per 
Transect 

Total 
Samples 

Wrack 4 12 1 2 96 
Swash 4 12 1 2 96 
Shallow subtidal 4 12 1 2 96 
Deep subtidal 4 12 1 2 96 

 
 

Table ME-3. Summary of number of samples collected for larval, juvenile, and adult fish 
for each seasonal sampling trip. 

Gear 
Sampling Trips Per 

Season 
Stations (includes 

control site) 
Samples 

Per Station 
Total 

Samples 
Haul Seine 4 5 2 40 
25-foot Trawl 4 5 2 40 
Ichthyoplankton Net 2 5 2 20 
Experimental Gill Nets 2 5 1 10 
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Table ME-4. Grain Size classification as categorized by Wentworth.  
Mesh Size  U.S. Standard Sieve Size   Wentworth Size Category 
4.75-mm 4 Pebble 
2.00-mm 10 Granule 
850-Fm 20 Very Coarse Sand 
425-Fm 40 Coarse Sand 
250-Fm 60 Medium Sand 
106-Fm 140 Fine Sand 
63-Fm 230 Very Fine Sand  

—63-Fm  Silt/Clay 
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Table ME-5. Impact conditions of stations at Bald Head Island in spring 2001. 
Stations 1-4 sampled on the first trip were replaced with Stations 11-14
in subsequent trips.

Trip
Dates When

Trip Sampling
Began

Station

5 6 7 8 11 12 13 14

Swash and Shallow Habitat

1 4/2/01

2 4/17/01

3 4/30/01

4 5/14/01

Deep Habitat

1 4/2/01

2 4/17/01

3 4/30/01

4 5/14/01

Seine

1 4/2/01

2 4/17/01

3 4/30/01

4 5/14/01

Trawl

1 4/2/01

2 4/17/01

3 4/30/01

4 5/14/01

Table ME-6. Impact dates of stations at Bald Head Island

Station

5 6 7 8 11 12 13 14

Impact
Date

5/22/01 5/21/01 5/5/01 5/5/01 5/5/01 4/18/01 4/15/01 3/25/01
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Table ME-7. Impact conditions of stations at Caswell Beach in summer 2001

Trip
Dates When

Trip Sampling
Began

Station

21 22 23 24 25 26 27 28

Swash and Shallow Habitat

1 7/16/01

2 7/29/01

3 8/13/01

4 8/26/01

Deep Habitat

1 7/16/01

2 7/29/01

3 8/13/01

4 8/26/01

Seine

1 7/16/01

2 7/29/01

3 8/13/01

4 8/26/01

Trawl

1 7/16/01

2 7/29/01

3 8/13/01

4 8/26/01

Table ME-8. Impact dates of stations at Caswell Beach

Station

21 22 23 24 25 26 27 28

Impact Date 7/16/01 7/18/01 7/19/01 7/19/01 7/20/01 7/21/01 7/22/01 7/24/01

Reimpact
Date

8/8/01 8/8/01 8/9/01 8/10/01 8/12/01 8/13/01 8/14/01 8/15/01
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Table ME-9. Impact conditions of stations at Oak Island in fall 2001

Trip
Dates When

Trip Sampling
Began

Station

41 42 43 44 45 46 47 48

Swash and Shallow Habitat

1 10/29/01

2 11/26/01

3 12/10/01

4 1 /14/02

Deep Habitat

1 10/29/01

2 11/26/01

3 12/10/01

4 1 /14/02

Seine

1 10/29/01

2 11/26/01

3 12/10/01

4 1 /14/02

Trawl

1 10/29/01

2 11/26/01

3 12/10/01

4 1 /14/02

Table ME-10. Impact dates of stations at Oak Island

Station

41 42 43 44 45 46 47 48

Impact 
Date

11/1/01 11/7/01 11/21/01 11/24/01 11/28/01 12/2/01 12/3/01 12/5/01
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Table ME-11. Impact conditions of stations at Holden Beach in winter 2002

Trip
Dates When

Trip Sampling
Began

Station

61 62 63 64 65 66 67 68

Swash and Shallow Habitat

1 12/10/02

2 1/14/02

3 1/28/02

4 2/11/02

Deep Habitat

1 12/10/02

2 1/14/02

3 1/28/02

4 2/11/02

Seine

1 12/10/02

2 1/14/02

3 1/28/02

4 2/11/02

Trawl

1 12/10/02

2 1/14/02

3 1/28/02

4 2/11/02

Table ME-12. Impact dates of stations at Holden Beach

Station

64 63 62 61 65 66 67 68

Impact
Date

12/20/01 12/26/01 1/1/02 1/13/02 1/15/02 1/17/02 1/20/02 1/23/02



II-9
 

 

Figure ME-1. Overview of beach monitoring study area
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0
 

 

Figure ME-2. Swash station locations at Bald Head Island sampled in the spring 2001.  Shallow and deep samples were taken 
along a transect leading out from the shoreline.
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1
 

 

Figure ME-3. Swash sampling locations at Caswell Beach in the summer 2001.  Shallow and deep samples were taken along 
a transect leading out from the shoreline.



II-1
2
 

 

Figure ME-4. Swash station locations at Oak Island sampled in the fall 2001.  Shallow and deep samples were taken along a 
transect leading out from the shoreline.



II-1
3
 

 

Figure ME-5. Swash station locations at Holden Beach sampled in the winter 2002.  Shallow and deep samples were taken 
along a transect leading out from the shoreline.
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4
 

 

Figure ME-6. Swash station locations at the Holden Beach reference site.  Shallow and deep samples were taken along a 
transect leaking out from the shoreline. 
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Table SW-9. Donax variabilis and Emerita talpoida abundance interval estimates (90% confidence
level) for differences between categories in the swash habitat.  The null hypothesis of
equal means between two categories is rejected when the confidence interval (CLLower,
CLUpper) does not contain 0.  Shaded intervals are statistically significant.

Parameter Season

Reference vs 
Undisturbed*

Reference vs 
Disturbed*

Undisturbed vs
Disturbed*

CLLower CLUpper CLLower CLUpper CLLower CLUpper

Donax variabilis
Spring

-242.03 146.53 11.21 338.79 118.27 327.23

Emerita talpoida -13.54 24.54 7.44 37.56 5.35 28.65

Donax variabilis
Summer

66.62 830.88

Emerita talpoida -101.79 579.29

Donax variabilis
Fall

-18.61 996.95 48.90 1045.43 -104.28 220.28

Emerita talpoida -403.45 108.45 -47.07 169.40 -24.00 441.33

Donax variabilis
Winter

-133.47 371.80 79.04 518.96 50.89 308.77

Emerita talpoida -257.12 -17.88 -38.73 4.40 1.33 239.34

Donax variabilis All -284.31 393.18 24.88 710.08 132.59 493.50

Emerita talpoida -191.72 240.72 -102.84 255.46 -123.54 227.16

* If the confidence intervals are both negative, then the first station category is significantly lower than the
second category.  If they are both positive then the first station category is significantly higher.
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Table SH-38. Parameter interval estimates (90% confidence level) for differences between categories
of stations in the shallow habitat.  The null hypothesis of equal means between two
categories is rejected when the confidence interval (CLLower, CLUpper) does not contain
0.  Shaded intervals are statistically significant.

Parameter Season

Reference vs 
Undisturbed*

Reference vs 
Disturbed*

Undisturbed vs 
Disturbed*

CLLower CLUpper CLLower CLUpper CLLower CLUpper

Total Abundance

Spring

-3998.55 8108.38 -1322.53 10055.30 -2120.24 6743.19
Total Biomass -0.92 1.95 0.03 2.77 -0.36 2.11
Total Diversity -0.72 0.38 -0.31 0.79 -0.31 1.13
Crustacean Abundance -1042.16 1556.99 35.45 2077.32 -5.32 1603.26
Crustacean Biomass -1.53 1.95 0.13 3.09 -0.08 2.88
Polychaete Abundance -4018.45 7556.62 -2018.35 8465.02 -3165.01 6073.51
Polychaete Biomass -0.91 1.69 -0.63 1.90 -0.96 1.44
Bivalve Abundance -138.72 19.05 -17.43 82.43 20.38 164.28
Bivalve Biomass -0.39 0.90 -0.26 1.01 -0.01 0.24
Total Abundance

Summer

601.76 3170.74
Total Biomass -0.68 5.49
Total Diversity -0.71 -0.01
Crustacean Abundance -1294.64 129.64
Crustacean Biomass -0.73 5.51
Polychaete Abundance -18.99 706.49
Polychaete Biomass -0.18 0.27
Bivalve Abundance 1104.10 3105.90
Bivalve Biomass -0.65 5.42
Total Abundance

Fall

-749.71 718.04 -286.99 855.32 -400.06 1000.06
Total Biomass -0.69 2.40 -0.57 2.52 -0.01 0.25
Total Diversity -0.37 0.34 -0.41 0.55 -0.38 0.55
Crustacean Abundance -687.19 483.85 -332.09 435.09 -400.19 706.52
Crustacean Biomass -0.65 2.44 -0.50 2.57 -0.10 0.37
Polychaete Abundance -215.37 183.71 -136.52 268.52 -33.25 196.92
Polychaete Biomass -0.14 0.18 -0.06 0.25 0.02 0.13
Bivalve Abundance -115.66 298.99 -21.63 346.63 -82.92 224.59
Bivalve Biomass -0.05 0.23 -0.02 0.26 0.01 0.05
Total Abundance

Winter

-1416.85 351.85 -696.32 177.32 -703.78 1249.78
Total Biomass -1.29 2.06 -1.16 2.14 -0.41 0.62
Total Diversity -0.38 0.60 -0.39 0.27 -0.62 0.27
Crustacean Abundance -1257.99 191.32 -630.85 164.19 -515.64 1115.64
Crustacean Biomass -1.58 1.91 -1.42 2.02 -0.74 1.02
Polychaete Abundance -32.30 55.64 -95.51 39.51 -111.92 32.59
Polychaete Biomass -0.01 0.03 -0.01 0.03 -0.02 0.02
Bivalve Abundance -211.37 174.70 -127.39 121.06 -146.61 176.94
Bivalve Biomass -0.31 0.09 -0.10 0.05 -0.11 0.27
Total Abundance

All

-3152.23 3411.77 -1368.82 4507.47 -1126.37 4005.48

Total Biomass -1.25 2.86 -0.71 3.35 -0.26 1.28

Total Diversity -0.57 0.36 -0.47 0.41 -0.47 0.62
Crustacean Abundance -1057.49 694.95 -607.91 753.94 -544.76 1053.33
Crustacean Biomass -1.53 2.79 -0.74 3.41 -0.29 1.70
Polychaete Abundance -2743.08 3437.86 -1728.01 3530.55 -1992.93 3100.69
Polychaete Biomass -0.65 0.76 -0.45 0.84 -0.51 0.80
Bivalve Abundance -521.73 514.20 60.98 1087.44 419.87 736.08
Bivalve Biomass -1.01 2.10 -0.84 2.26 -0.02 0.35

* If the confidence intervals are both negative, then the first station category is significantly lower than the
second category.  If they are both positive then the first station category is significantly higher.
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Table DE-38. Parameter interval estimates (90% confidence level) for differences between
categories of stations in the deep habitat.  The null hypothesis of equal means
between two categories is rejected when the confidence interval (CLLower, CLUpper) does
not contain 0.  Shaded intervals are statistically significant.

Parameter Season
Reference vs 
Undisturbed*

Reference vs 
Disturbed*

Undisturbed vs 
Disturbed*

CLLower CLUpper CLLower CLUpper CLLower CLUpper

Deep Abundance

Spring

-14458.38 7824.00 8224.87 17272.32 5634.78 26496.80
Deep Biomass -3.07 0.48 0.02 2.30 0.68 4.23
Deep Diversity -0.12 0.86 -0.59 0.23 -1.18 0.06
Crustacean Abundance 1650.09 8188.27 6442.06 10974.63 1357.70 6220.62
Crustacean Biomass -3.73 0.86 0.13 3.73 1.05 5.68
Polychaete Abundance -19844.10 3252.89 -98.42 8160.30 1402.50 23250.60
Polychaete Biomass -2.06 0.36 -0.22 0.90 0.04 2.35
Bivalve Abundance 17.11 105.62 -36.42 73.04 -80.20 -5.91
Bivalve Biomass -0.08 0.09 -0.05 0.06 -0.09 0.08

Deep Abundance

Summer

-34.46 4003.21
Deep Biomass -4.52 4.97
Deep Diversity -0.90 -0.10
Crustacean Abundance 1068.37 5137.60
Crustacean Biomass -7.06 6.28
Polychaete Abundance -1758.32 22.52
Polychaete Biomass -0.82 0.22
Bivalve Abundance -351.11 24.40
Bivalve Biomass -1.32 4.16

Deep Abundance

Fall

830.89 5724.72 2383.19 6301.48 -974.06 3103.12
Deep Biomass -0.70 0.98 -0.45 1.49 -0.42 1.18
Deep Diversity -0.56 0.10 -0.38 0.33 -0.23 0.64
Crustacean Abundance 856.73 5676.56 2384.97 6009.93 -1150.80 3012.41
Crustacean Biomass -0.74 1.29 -0.68 2.02 -0.91 1.69
Polychaete Abundance -202.01 175.63 -197.21 346.36 -170.40 345.93
Polychaete Biomass -0.37 0.15 -0.30 0.38 -0.12 0.42
Bivalve Abundance -76.13 67.20 -57.30 80.03 -45.64 77.30
Bivalve Biomass -0.53 0.10 -0.12 0.05 -0.15 0.51

Deep Abundance

Winter

-4171.36 420.41 -2947.15 1688.25 -461.52 2953.57
Deep Biomass -3.23 2.44 -2.36 3.20 -0.77 2.41
Deep Diversity -0.27 0.08 -0.17 0.20 -0.04 0.27
Crustacean Abundance -3724.52 473.57 -2572.34 1714.00 -339.13 2731.75
Crustacean Biomass -4.81 5.70 -3.68 6.82 -0.45 2.70
Polychaete Abundance -342.53 37.61 -438.89 33.77 -300.68 200.49
Polychaete Biomass -0.33 0.02 -0.10 0.07 -0.02 0.31
Bivalve Abundance -186.25 101.97 -77.57 113.55 -61.09 181.36
Bivalve Biomass -0.38 0.09 -0.03 0.05 -0.08 0.39

Deep Abundance

All

-6839.07 6420.19 1706.74 7516.19 -1371.68 11013.49
Deep Biomass -2.40 2.60 -2.27 3.43 -1.66 2.63
Deep Diversity -0.21 0.51 -0.52 0.18 -0.78 0.13
Crustacean Abundance -814.13 4508.47 1824.04 5965.77 38.84 4056.63
Crustacean Biomass -3.17 3.83 -3.45 5.34 -2.65 3.87
Polychaete Abundance -8607.83 4540.04 -1361.04 2878.56 -3520.11 9105.43
Polychaete Biomass -0.98 0.44 -0.40 0.44 -0.43 1.01
Bivalve Abundance -117.34 74.09 -143.04 85.20 -126.27 111.67
Bivalve Biomass -1.14 1.62 -1.02 1.72 -0.15 0.38

* If the confidence intervals are both negative, then the first station category is significantly lower than the
second category.  If they are both positive then the first station category is significantly higher.
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Table WR-5. Ghost crab hole abundance interval estimates (90% confidence level) for differences
between categories in the wrack habitat.  The null hypothesis of equal means
between two categories is rejected when the confidence interval (CLLower, CLUpper)
does not contain 0.  Shaded intervals are statistically significant.  

Season

Reference vs 
Undisturbed*

Reference vs 
Disturbed*

Undisturbed vs 
Disturbed*

CLLower CLUpper CLLower CLUpper CLLower CLUpper

Spring -15.83 25.72 6.20 47.91 10.03 34.19

Summer -9.70 15.04

Fall -4.46 34.80 -3.15 39.76 -7.56 13.84

Winter -9.24 12.86 -4.27 14.10 -6.71 12.92

All -14.98 17.50 -3.59 30.06 0.80 23.15

* If the confidence intervals are both negative, then the first station category is significantly lower than the
second category.  If they are both positive then the first station category is significantly higher.
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Table SE-10. Nekton parameter interval estimates (90% confidence level) for differences between
categories of seine stations.  The null hypothesis of equal means between two
categories is rejected when the confidence interval (CLLower, CLUpper) does not contain
0.

Parameters Season

Reference vs
Undisturbed*

Reference vs
Disturbed*

Undisturbed vs
Disturbed*

CLLower CLUpper CLLower CLUpper CLLower CLUpper

Abundance
Spring

-673.78 1540.28 -1019.44 1699.52 -980.48 794.07

Diversity -0.58 0.60 -0.93 0.61 -0.79 0.45

Abundance
Summer

Diversity

Abundance
Fall

-0.19 46.74

Diversity -0.19 0.98

Abundance
Winter

-1.69 9.02

Diversity -0.06 0.85

Abundance
All

-1009.85 1154.19 -1098.32 1200.09 -474.05 431.49

Diversity -1.00 0.24 -0.91 0.45 -0.39 0.69

* If the confidence intervals are both negative, then the first station category is significantly lower than the
second category.  If they are both positive then the first station category is significantly higher.
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Table TR-10. Nekton parameter interval estimates (90% confidence level) for differences between
categories of trawl stations.  The null hypothesis of equal means between two
categories is rejected when the confidence interval (CLLower, CLUpper) does not contain
0.  Shaded intervals are statistically significant.

Parameter Season

Reference vs
Undisturbed*

Reference vs 
Disturbed*

Undisturbed vs 
Disturbed*

CLLower CLUpper CLLower CLUpper CLLower CLUpper

Abundance
Spring

78.09 377.92

Diversity -0.46 0.33

Abundance
Summer

Diversity

Abundance
Fall

-530.54 158.16

Diversity -0.45 1.03

Abundance
Winter

-269.00 1384.28

Diversity -0.89 0.11

Abundance
All

-2742.28 1751.99

Diversity -0.59 0.55

* If the confidence intervals are both negative, then the first station category is significantly lower than the 
second category.  If they are both positive then the first station category is significantly higher.
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Table PO-5. Florida pompano abundance interval estimates (90% confidence level) for differences
between categories of seine stations.  The null hypothesis of equal means between
two categories is rejected when the confidence interval (CLLower, CLUpper) does not
contain 0.

Season

Reference vs 
Undisturbed*

Reference vs 
Disturbed*

Undisturbed vs 
Disturbed*

CLLower CLUpper CLLower CLUpper CLLower CLUpper

Spring -12.15 45.65 -15.17 43.73 -8.40 3.45

Summer

Fall -2.29 15.59

Winter -0.10 0.35

All -39.86 18.82 -42.54 43.35 -21.29 43.14

* If the confidence intervals are both negative, then the first station category is significantly lower than the
second category.  If they are both positive then the first station category is significantly higher.
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Table KI-5. Gulf kingfish abundance interval estimates (90% confidence level) for differences
between categories of seine stations.  The null hypothesis of equal means between
two categories is rejected when the confidence interval (CLLower, CLUpper) does not
contain 0.  Shaded values are statistically significant.

Season

Reference vs
Undisturbed*

Reference vs 
Disturbed*

Undisturbed vs 
Disturbed*

CLLower CLUpper CLLower CLUpper CLLower CLUpper

Spring -0.95 0.11 -2.51 -0.38 -2.22 0.16

Summer

Fall -7.24 24.66

Winter -2.02 3.69

All -10.09 -4.89 -15.56 15.20 -8.29 22.91

* If the confidence intervals are both negative, then the first station category is significantly lower than the
second category.  If they are both positive then the first station category is significantly higher.
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 Table PL-1  Turbidities recorded with the YSI during the plume mapping
Plume Sample # NTU Dec. Lat. Dec. Long.

1 1 58.6 33.9128 -78.1511
1 2 120.1 33.9129 -78.1527
1 3 107.7 33.913 -78.156
1 4 >1000 33.913 -78.1583
1 5 164.8 33.9131 -78.1606
1 6 67.5 33.9132 -78.1622
1 7 81.3 33.9134 -78.1642
1 8 113.9 33.9134 -78.1667
1 9 113.9 33.9133 -78.1696
1 10 20.9 33.9134 -78.1721
1 11 4.5 33.9126 -78.1716
1 12 0 33.9118 -78.1675
1 13 0 33.9119 -78.1633
1 14 0 33.9117 -78.1585
1 15 0 33.9117 -78.1539
1 16 0 33.9112 -78.1519
1 17 11.4 33.9126 -78.2018
1 18 0.5 33.9125 -78.1981
1 19 0 33.9114 -78.1505
1 20 0 33.911 -78.1663
1 21 0 33.9117 -78.1703
1 22 10.7 33.9128 -78.1735
1 23 15.9 33.9129 -78.1767
1 24 0 33.9122 -78.1795
1 25 20.9 33.913 -78.183
1 26 0 33.9116 -78.1858
1 27 22.9 33.9125 -78.1923
1 28 0 33.9117 -78.2031
1 29 7.8 33.9121 -78.2085
1 30 12.6 33.9122 -78.2114
2 1 26 33.9132 -78.1965
2 2 31.1 33.913 -78.1978
2 3 33.2 33.913 -78.1993
2 4 75.6 33.9134 -78.2009
2 5 50.2 33.9134 -78.2014
2 6 71.9 33.9134 -78.2022
2 7 103.7 33.9134 -78.2028
2 8 90.3 33.9133 -78.2035
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 Table PL-1 (Continued
Plume Sample # NTU Dec. Lat. Dec. Long.

2 9 83.3 33.913 -78.2041
2 10 51.5 33.9128 -78.205
2 11 57.4 33.9131 -78.2056
2 12 87 33.9132 -78.2073
2 13 77.5 33.9131 -78.2086
2 14 113.5 33.913 -78.21
2 15 84.7 33.9129 -78.2117
2 16 51.9 33.9123 -78.2099
2 17 35.1 33.9122 -78.2075
2 18 46.2 33.9123 -78.2058
2 19 33.1 33.9124 -78.2044
2 20 24 33.9124 -78.2029
3 1 32.3 33.9138 -78.1952
3 2 43 33.9132 -78.1952
3 3 295.4 33.9132 -78.1954
3 4 137.8 33.9136 -78.2023
3 5 109.7 33.9135 -78.2024
3 6 65.2 33.9135 -78.2034
3 7 76.9 33.9134 -78.2033
3 8 93.1 33.9133 -78.2047
3 9 433.1 33.9132 -78.2047
3 10 91.3 33.9133 -78.2061
3 11 926.1 33.9131 -78.2061
3 12 >1000 33.9134 -78.2046
3 13 >1000 33.9131 -78.2045
3 14 >1000 33.9134 -78.2026
3 15 >1000 33.9132 -78.2026
3 16 673 33.9132 -78.2018
3 17 54.2 33.913 -78.2017
3 18 37.4 33.9131 -78.2089
3 19 47 33.913 -78.211
3 20 86.8 33.9127 -78.2109
4 1 94.6 33.9122 -78.2188
4 2 93.2 33.9122 -78.2189
4 3 480.3 33.9122 -78.2193
4 4 >1000 33.9122 -78.2196
4 5 >1000 33.9122 -78.2198
4 6 586.3 33.9122 -78.2207
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 Table PL-1 (Continued
Plume Sample # NTU Dec. Lat. Dec. Long.

4 7 254.7 33.9122 -78.2205
4 8 >1000 33.9124 -78.221
4 9 234.1 33.9122 -78.2211
4 10 >1000 33.9122 -78.2217
4 11 >1000 33.912 -78.2218
4 12 56.8 33.912 -78.2221
4 13 89.9 33.9118 -78.2222
4 14 46.9 33.912 -78.2225
4 15 52.8 33.9118 -78.2226
4 16 48.1 33.9122 -78.2233
4 17 51.2 33.912 -78.2233
4 18 46.3 33.9121 -78.2238
4 19 46.8 33.9119 -78.2239
4 20 35 33.9119 -78.225
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