





Table A5-6

Jan64 | 2.04 |2.30 | 225 |2.21 [212 | 205 |1.89 |1.57
Jan92 | 2.11 |2.36 [233 [231 [225 |2.21 |21 |1.92
Fob78 | 1.37 [ 1.57 | 153 |1.51 |1.46 |1.43 [1.35 | 124 |
Febs3 | 1.80 | 2.03 | 2.00 | 1.97 | 1.90 | 1.85 |1.72 |1.46 |
Mar56 | 1.40 | 1.62 | 1.58 | 1.55 |1.51 [1.48 |1.39 |1.27
Mar62 | 2.12 | 2.36 [2.32 | 230 226 [2.23 |2.18 |2.07
Aprs6 | 1.83 | 2.02 |2.01 [1.97 |1.80 [1.82 | 163 |1.37 |
Apr71 | 173 |1.91 |1.88 |1.86 [1.80 |1.75 [1.60 [1.37 |
| Apr7e [ 1.33 [1.51 |1.47 |1.45 [1.39 |1.3¢ [1.23 [1.00 |
sep33 [ 1.93 [2.16 |2.13 [2.10 [2.03 |1.98 [1.86 |1.64 |
Sepss | 216 | 2.42 [ 240 [2.38 [2.33 [2.30 |2.20 [201 |
Sep56 | 2.03 | 2.27 [2.23 |2.19 [2.11 [205 |1.90 |1.60
Sep60 [ 1.56 | 1.81 [1.76 |1.73 [1.67 |1.63 |1.55 | 1.40
l sepes | 1.98 | 2.23 |[2.19 |2.16 |2.11 [2.06 [1.97 [1.79
Nov62 | 1.88 | 2.13 | 208 |2.03 [1.97 |1.92 |1.78 | 1.55 h
Nov81 [ 2.12 | 2.39 | 233 |2.30 |220 |2.14 [1.94 [1.52
Dec74 | 1.60 | 1.81 [1.76 [1.73 |1.66 [1.60 |1.45 |1.24 |
Deco2 | 2.23 | 251 [ 250 248 [243 240 224 [1.89 H



Table A5-7
Breach Sensitivity. (meters/NGVD)

North Breach Node | Node | Node | Node | Node | Node Node | Node
Width | Depth 40 41 46 47 48 49 54 55
250 1.07 1.31 1.49 1.65 1.74 1.87 1.95 1.93 | 1.87
1.52 1.33 1.51 1.67 1.76 1.89 1.97 1.95 1.88
570 1.07 1.53 1.74 1.92 2.02 2.16 2.25 2.19 1.95
1.52 1.54 1.75 1.92 2.01 2,16 2.26 2.19 1.96
750 1.07 1.56 1.78 1.95 2.04 2.19 2.29 2.22 1.97
1.52 1.56 1.77 1.94 2.04 2.18 2.28 2.21 1.96
1000 | 1.07 1.58 1.80 1.97 2.07 2.21 2.31 2.24 | 1.97
1.52 1.569 1.80 1.97 2.07 2,22 2.31 2.24 | 1.97
South Breach Node | Node | Node | Node | Node | Node | Node | Node
Width | Depth 40 41 46 47 48 49 54 55 JI
250 1.07 1.70 1.92 1.91 1.90 1.89 1.88 1.86 | 1.82
1.52 1.72 1.95 1.93 1.92 1.91 1.90 1.88 1.84
570 1.07 1.99 2.24 2.21 2.18 2.14 2.12 2.07 1.91
1.52 2.02 2.26 2.23 2.21 2.17 2.14 2.09 | 1.91
750 1.07 2.07 | 2.33 2.30 2.27 2.23 2.20 2.14 | 1.93
1.52 2.08 2.33 2.30 2.28 2.24 2.22 2.16 | 1.93
1000 1.07 2.10 2.36 2.33 2.31 2.27 2.24 2.18 1.94
1.52 2.10 2.35 2.32 2.30 2.26 2.24 2.17 1.94
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APPENDIX B

Geotechnical Design Analysis

1. Purpose and Scope: The purpose of this study is to identify, from a geotechnical standpoint,
the most appropriate source of beachfill material to utilize for the restoration of Assateague
Island. The study includes an assessment of the properties of the native beach sand, and potential
borrow sources for obtaining the material. Economic, environmental, and other appropriate
criteria were taken into consideration in the selection process. This study was prepared in the
District’s Dams and Embankments Section, Geotechnical and Water Resources Branch (CENAB-
EN-GD) by James R. Snyder P.E. under the supervision of Mr. O. Davis Ditman.

2. Beach Sampling and Analysis: The determination of a “composite” gradation to represent
the native beach material was based on gradation data obtained from grab samples taken in
November 1995. The beach samples consisted of separate samples for 13 profiles taken at the
dune base, mean high water, mid tide, mean low water, in the trough, on the bar crest, and at the -
3.05and -6.10 meter (-10 and -20 foot) elevations. Composite gradations and design
parameters were calculated for various combinations of the existing beachfill. The resulting mean
phi values are presented in Section B-1. A composite gradation representing samples from the
mean high water, mid tide, and mean low water locations was selected to represent the “native
beach” material for determining the suitability of borrow sources. This selection is considered
consistent with the methodology presented in Coastal Engineering Technical Note I1-29, “Native
Beach Assessment Techniques for Beach Fill Design”. As shown in Section B-1, a mean phi
(#w) value of 1.62 (0.33 mm) and a standard deviation (o,) of 0.80 phi have been selected to
represent the native material in the analysis.

3. Borrow Area Analysis:

3.1 General: Only offshore areas have been considered in this study. It has been assumed
that the expense of trucking material from a land based borrow and the potential disruption of the
environmentally sensitive island by truck haul operations would make offshore dredging the only
viable alternative. Numerous offshore shoals could be considered as potential sources for
obtaining beach fill material. Several known offshore sources were eliminated from consideration
for various reasons. Borrow Area 9, located about 5.6 kilometers (3.5 miles) offshore from the
northern end of Ocean City, MD, has a significant quantity of material available. However, this
area has previously been used and is proposed for future use for nourishment of the Ocean City
beach, and may not be available for use on Assateague. The distance from the placement site
would also be a significant cost factor. Borrow Area 1 (ebb tidal shoal) is located off the northern
end of Assateague Island. Previous studies have shown the sand to likely be too fine grained,
with mean phi values in the 1.8 to 2.0 range. Sand from the back bay areas west of Ocean City is
- also considered to be too fine for use as beachfill.

3.2 Potential Borrow Areas: Four shoal areas were selected for consideration as borrow
sources for the project. Criteria used for the selection included: proximity to the project area; and



potential for producing an adequate quantity of sand with an appropriate grain size distribution.

A report published by the Maryland Geological Survey entitled Potential Offshore Sand
Resources in Central Maryland Shoal Fields (September 1994, by Robert D. Conkwright and
Rebecca A. Gast) was utilized in the initial screening. The areas selected included Little Gull Bank
and Great Gull Bank shoals, which are relatively close to shore; and shoals designated as B & C,
which are further off shore, but, according to the aforementioned MGS report, had a higher
potential for producing adequate quantities of quality beachfill sand. The location of the shoals is
presented on Figure 1-2 in the main report.

3.3 Borrow Exploration: Vibracore drilling in the four proposed borrow areas was performed
during October and November 1995 by Ocean Surveys Inc., under contract to the Baltimore
District. Thirty-five holes were accomplished at spacings of approximately 914 meters (3000
feet). The hole locations are shown on the fold-out plates in Sections B-2, B-3, and B-4. The
vibracoring was accomplished utilizing an OSI Model 1500 Vibracore with the characteristics
indicated in the notes to the logs. Refusal was defined in the field when the penetration rate was
less than 0.3048 meters (1 foot) in 3 minutes. The purpose of the drilling was to determine the
general characteristics of the proposed borrow areas, and to determine their suitability for use as a
beachfill material source. Additional drilling will be accomplished in the selected area during the
plans and specifications stage, to more accurately define the horizontal and vertical limits of
suitable material. '

3.4 Sample Preparation and Testing: Vibracore samples were cut into 1.524 meter (5-foot)
maximum lengths and sealed by the drilling contractor prior to delivery to the District Soils
Laboratory at Fort McHenry. Samples were contained in 8.38 cm (3.3 inch) diameter clear Lexan
tubing (core liner). Samples were cut in half longitudinally in the lab and visually examined by a
geotechnical engineer. Trench samples were obtained along the axis of one half of the core for
each visually distinctive material in the core. The remaining half of each core was placed in a
plastic sleeve, sealed, labeled, and archived by the Maryland Geologic Survey. Mechanical
analyses were performed on each selected sample utilizing screens corresponding to the
Wentworth size designations. Final drill logs are presented in Section B-5.

. 3.5 Analysis of Data: The proposed borrow areas were divided into sub-areas for analysis based
on general mean grain size differences. These sub-areas are shown on the fold-out plates in
Sections B-2, B-3, and B-4. Additional adjustments in the areas were subsequently made to
eliminate from consideration areas defined as “fish havens” as indicated on the revised plates
shown in Sections B-2(a), B-3(a), and B-4(a). Composite gradations representing each sub-area
or combinations of sub-areas were calculated for various slice elevations, both cumulatively from
the surface and for individual vertical (generally 1.524 meter (5-foot)) increments. In calculating
the composites, all samples were weighted in direct proportion to the length represented by each
sample falling within the vertical increment being studied. Where the total length of a gradation
sample lay only partially within the study increment, only the length within the increment was
considered as the weighting factor. Since the spacing of the drilling was relatively uniform, no
areal weighting factor was applied. All calculations, including determinations of composite
gradations, and mean and standard deviation values, were performed utilizing a program written
by Thomas Ressin, CENAB-EN-G. The data base for the program includes gradation data



(percent passing on designated Wentworth sieves) labeled as to hole number, sample number, and
elevation limits for each sample. Equation 4-3 from the Shore Protection Manual [Mg = (D1 +
Dso + Ds4) / 3] was used for calculation of the mean diameter of the material for use in the
analysis. Input for each calculation run includes holes to be considered in the study field and
elevation limits of the vertical slice to be considered. Results of the analysis are presented in
Sections B-2, B-3, and B-4 in the tables showing Mean Phi values (+) and Standard Dewviations
(o,) for the various areas and vertical increments. Selected gradation curves depicting “typical”
composite gradations are also presented in the aforementioned sections.

4. Determination of Overfill and Renourishment Factors: The method presented in Section
III of Chapter S in the Shore Protection Manual was used to calculate the anticipated overfill
factor (Ra) and the renourishment factor (Rj) for the proposed borrow areas and sub-areas. The
Automated Coastal Engineering System (ACES) program was used to perform the calculations.
The results, including estimated quantities of available beach fill material, are presented in
Sections B-2, B-3, and B-4.

5. Summary and Conclusions: Sand material suitable for restoring the beach on Assateague
Island can be obtained from portions of Shoal B, Great Gull Bank, and Little Gull Bank. A
significant quantity of material from each of these areas has a grain size distribution such that an
overfill factor of 1.0 would be realized. Only the design beach fill template quantity would
therefore have to be dredged and placed if any of these areas are used. Approximately
36,700,000 cubic meters (48,000,000 cubic yards) are available from Shoal B, with lesser
amounts available from Great Gull and Little Gull Banks. The renourishment factors calculated
for these areas is less than 1.0, indicating that the beach retreat rate would be less than the
existing rate. Theoretically, after the first renourishment cycle, renourishment would be required
less often than the calculated retreat rate would indicate. Material from Shoal C has been
determined to be too fine for consideration as beach fill.

6. Recommendations: The initial restoration contract will require placement of approximately
1,400,000 cubic meters (1,830,000 cubic yards) of sand. Since this material is available from
either Little Gull Bank or Great Gull Bank, these areas are recommended as the initial source of
material. Shoal B is significantly further from shore and would be less cost effective to use. Sub
area I of Great Gull Bank has been selected for use. The material from this area more closely
matches the gradation of the native material than does that from Little Gull Bank. Also, Great
Gull Bank is slightly further offshore than Little Gull Bank, and its mining would have minimal
influence on shore erosion. (see Appendix A) Final design level drilling (vibracoring) will be
accomplished in this area with hole spacings at approxlmately 300 meter (1000 foot) intervals
during the plans and specifications stage .



SECTION B-1

NATIVE BEACH ANALYSIS



MEA. .iXLS

001 002 003 004 005 006 007 008
OCWR is_gt_eague Island Mean phi values - native beach *(phis0) [composms
Profile | Dune Base MHW Mid Tide MLW Trough | Bar Crest EL-10 — . EL-20 mean phi _ |std dev

675 162 2.05 1.96 -0.01 2.06 272 1.81 4.18 2.08 1.03
625 1.88 1.90 1.71 1.37 145 1.94 297 2.33 1.95 0.83
575 1.87 1.75 1.92 1.65 2.31 1.58 2.30 3.37 2.18 0.81
525 0.85 1.54 1.91 0.37 0.56 1.89 5.54 *5.90 1.95 2,03
415 2.07 203 1.80 0.87 2.46 265 3.32 3.27 2.43 0.89
425 1.79 1.37 1.73 1.89 2.45 2.49 *6.45 *7.35 2.31 0.95
3rs 1.93 2,05 1.51 2.12 1.22 1.20 *4.64 1.69 1.89 0.89
325 2,02 1.55 1.58 1.41 2.45 255 2.02 2.11 2.01 0.76
2715 1.61 1.80 1.08 1.71 2.09 2.36 2.80 283 2.04 0.88
225 1.64 1.77 0.89 1.46 2.41 2.32 *7.28 2.57 247 1.14
178 1.41 167 164 047 164 1.92 2.49 1.69 1.68 0.85
125 177 1.85 1.92 133 1.50 1.51 2.48 2.56 1.86 0.78
50 161 165 2.11 1.54 1.80 223 1.94 2.71 1.97 0.78

[mean phi 1.76 1.77 172 1.15 2.01 2.18 2.50 2.79 203 |SlEEs

std dev 0.63 0.60 065 1.45 0.82 0.70 0.57 1.07 AT 909

mean phi 162 (Stauble & Hoel)

std dev . 0.80

mean phi 1.80

sid dev 0.81

mean phi 1.80

sid dev 0.75

mean phi 1.77

std dev 0.77




'

MHW+Mid Tide+MLW

Holes used: 05002
22502

- 37502

52502
67502

Analysis from 0.0
Total core length

05003
22503
37503
$2503
67503

to -1.0

05004
22504
37504
52504
67504

in samples:

Computed Gradations

Phi Sieve Size:
Percent Finer:

Phi Sieve Size:
Percent Finer:

Phi 16 = 0.76
Phi 50 = 1.73
Phi 84 = 2.37

Mean = 1.62 Phi,
Standard Deviatio

-3.00
98.53

+2.50
9.63

-2.00
98.10

+3.00
1.75

0.33 mm
n = 0.80 Phi

12502
27502
42502
57502

39

-1.00
85.38

+4.00
0.51

12503
27503
42503
57503

+0.00
92.16

12504
27504
42504
57504

+0.50
88.29

17502
32502
47502
62502

+1
80

17503
32503
47503
62503

.00 +1.
.12 64

17504
32504 -
47504
62504

50 +2.00

.40 33.51
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SECTION B-2

SHOALS B and C



