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 Two placements
« 320K CY placed
107 CY placed

* +20% passing 230

« Sediment monitoring
« Grain Size

« Color
« Compaction
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Traditional
Beach
Placement

107K cy placed
Cross Shore
Swash Zone
Placement




Tampa Harbor MD - Egmont Key 2014
# of Avg. %% by wt.

Samples | passing 230 sieve
In-situ avg. 4] 2.7
In-situ Traditional 45 20"
g e e
Pre-Beach b 0.03
Post-Dredged avg.| 2 0.51*
Post Traditional 4 0.52*
PostCSSZ 7 0.49*




Elevation (NAVD 88 m)

015

Aug 2015 Samples

-Fines deposited in
lower energy area
at.toe of fill

140

160
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CCSZ PLACED FINES?

R10 Profiles with % Fines
——Sept 2014 M Sept 2014 Samples ——Mar 2015 ——Aug 2015 % Mar 2015 Samples @ Aug 2015 Samples

0.2% 0.3%

Stable beach berm
accretion in swash zone
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WHAT ABOUT COMPACTION?
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Tampa Harbor MD - Egmont Key 2014 e a

T — . wmIks LS,

*Measurements made with chart. Munsell color value<5 unacceptable for beach placement in Florida

NOTES: Triplicate measurements of hue, value, and chroma were collected from three areas on each moist sand
: .. . . : US Army Corps
sample using a digital colorimeter (CR-400, Konica Minolta, Osaka, Japan). of Engineers =




Average: 38.1% fines
Post-fill: 1.14% fines

Minimal longitudinal diké"liséd to capture
out hook-up point

© Pump

placed materials basically CSSZ placement

Placement Area
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y Babes Beach - > § Babes Beach

I Babes Beach between 815t and 75 Streat Pre Placment (2014) 4 4 B8 Babes Beach between 615! ard 758 Street post placement
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BABE’S BEACH 2015/6
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GALVESTON BENEFICIAL USE 2015/6

2015 Galveston Seawall Beach Expansion 878 Soa\ & 2 .
Great Lakes' Galveston Beach Surveys e (A TR Y

The first survey, whech covers the first 1200f from the 61sl Peer, was collected in ate
Septembar ! Early October (Actual date unknown).

The second survey runs from 12000 1o 32000 and was collecled 16 Oclober

The last survey takan was from 3200ft to 4500ft and was collacted on 18 November.

Beach Elevation
= <0
& 0-2
B 2.4
& 4-6

Post Placement Survey

showing Elevation change
immediately following the
conclusion of the project

*

12



GALVESTON BENEFICIAL USE 2015/6

Valume V5. Grain Size (by size range)

Volumes Seawall 2015:

Cubic Yards (cy) % of Total
Dredged in Channel 642,279 100.0%
Pumped to Beach 537,185 83.6%
Surveyed on Beach 357,000 55.6%

Coarsening effect
from in-situ and

Ischarge

Inflow to Berm
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Pre-Fill

e | 0] o
inches 6-12’
| Max(PSI) | 600 | 650 |

CONE PENETROMETER DATA".._ .. ..

#ofSamples | 6 | 6

| Refusals | 0 | 2

Post Fill that has been reworked in the swash
Depth in

e | or | e | mar
Min (PSI)

Max (PSI) _-ﬂ-_
Avg (PS)

Post Fill

Depth in
inches 12-18”
Min(PS) | 200 | 400 | 450 |

Max(PS) | 600 | 750 | 700 |
Avg (PSI) 386.11 538.46

#ofSamples | 21 | 23 | 9 |
| Refusals | 3 | 05 | 4 |

| Refusals | 0 | o | o

“The views, opinions and findings contained in this report are those of the authors(s) and should not be f

construed as an official Department of the Army position, policy or decision, unless so designated by other
official documentation.”




Hue Value Chroma
Inflow Grab Sample 225 3.28 152
Overflow Grab Sample 246 3.02 159
Pre-Fill Berm/Swash/Dune 1761 3.96 1.63
Post Fill Berm/Swash/Dune 5.18 415 1.77
Total Change 293 087 025

US Army Corps
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GALVESTON, TX 2016 EGMONT KEY, FL 2015

1D (6) Chemical Formula POF-# NA NR NP Wik (esd) RIR 06 o 'F POF-# NA MR NP Wi (esch aR
Ao (heat-treated) Na(NS308) 010836420 - M4 4 8502y oet Nolll o oy g
S S NUGEW, . = & 61uon 14 Wy jeroe men v mum KAIS(308 010760018 -~ 113 10 30(0.1)  0.60
4 : ; : :
e S bk ndd e 8 YOM BT N g ey KMg3AISI30100HF 010734661 -~ 107 3 0.0(0.0) 1.04
alcite magnesian (Mg.129Ca 871)(CO3) 01-08623%  — 12 3 06(0.1) 294 Sia GONEIH 9~ B 1B HIen 1
rociine matimum KAISI308 010760918 - 13 12 6.8(0.1) 0.60 Cuanz S102 01-085-0764 St 12 1 485 (0.3) an
Quart: Sio2 010850704 — 12 N nres  In Cakite magnesian (Mg.129Ca 871)[CO3) 010852336 — 12 4 27(02) 294
XRE(AT%) CaO=T 6%, K20=1.1% SI02=813%, AZOI*2 0%, MgO=0 0% Na20=1.0% COZ=60% XRE(ATS) CoO27.0%, K200 5%, SI02+50 5%, ALCI=0 8%, MgO=0.1%, CO2=21.3%

16

afinmmnnt Converged (RIEx1.62), & Roundsd, nes, Pest, Res 32% (Ex) 20% EPS#0.5) Refrmmacl Converged (RE=1 45) & Rounded, lwed, Pa62, Re5 35% (E=1 70%. EPSe0 5)

-5 5% B Quartz e Si02 RS T% W Quanz e Si02
> B Albite (heat-treated) o NaiAlSi308) 2.52% B Aragonita » CalCOY)
B Calcite » Ca(CO3) S 8 Caicite » CaiCO3)
@ Wkcrockine maximum o KAISS08 Py B Microchine maximum e KAISI308
B Asagonite « Ca(CO3) ' B Calcite magneswan o (Mg 129Ca 871)(C
B Calcite magnesian e (Mg 129Ca 871)(C.. B Biotite » KMg3AISi30 100HF
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Dredge and Placement Areas Legend

2 Feature 1
* QGalveston

Barrow Area

ey M

vcen.ent Area

Placement

JOAA, U.S. Navy, NGA, GEBCO
PUTH angm
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4th and Seawall 1/

14th and Seawall 5/2014 ¥
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GALVESTON 2017 — GRAIN SIZE

Grain Size Distribution Gal. 2017
, Galveston Seawall Beach Nourishment 2017
Material Source D50 (mm) % Fines (200 Sieve)

Native Beach Sand 0.14* 2.9*
South Jetty Borrow Area 0.16* 9.2*

Post-Fill Samples 0.15 8.6
* data from HDR Design Memo dated 30 Nov 2015

Finer sediment was trapped in the fill
during the placement event primarily

due to methodology

1 (10 Sieve)
0 (18 Sieve)
1 (35 Sieve)
2 (60 Sieve)
2.2 (70 Sieve)
2.4 (100 Sieve)
3 (120 Sieve)
3.2 (170 Sieve)
3.4 (200 Sieve)

Phi (Sieve Size)

=o=BA Comp =e=Native Comp =o=Berm Comp

“The views, opinions and findings contained in this report are those of the authors(s) and should not be
construed as an official Department of the Army position, policy or decision, unless so designated by other

official documentation.”
U.S.ARMY




Escarpment

Erosion due to runoff

Placement dikes



APPLIED R&D — MUNSELL COLOR :
COLOR CHANGE PROPENSITY

Problem? Dark materials Only Light materials . _ R&D by - -
not allowed applied to beach J. Berkowitz, A. Priestas, C. VanZomeren, Jodi Smith

BN N B B

Potential Color Change Dynamics of Beneficial Use
Sediments

Jacob F. Berkowie®, Christine M. VanZomeren, Anthony M. Priestas

A Army Corps of Engineems
Engineer Reseamch and Devel opment Center
Vickshurg, M5 391580, 1184,

ABSTRACT

Berkowitz, J.F; YanZameren, CM., and Prcswa, AM., 0000 Potential esler change dynamics of benefieisl mee
sl et Joar el of Conatel Resoerek, 6000}, 000000, Cosomut Creek (Flardda), 58N 07480208

Had iment edor & impertant in determining sesthetie smd hahite t soitebility for besch noorshment projects; however,
sdimnant derived from dred ging eperations must meet ks lly sstahl ished colsr eompatihi ity requirenents (Le. e most
b o dark). Often, potential sediment soures are coss to meating & pesfisd threshelds, and previeus chearvations
snggestthaet sediments may Hghtan sver time folloering baach neurshment. This work seels to charsmterise the dogres
of enlar ehange potential hesed on the removel of anstitnents sffeting sediment caar. Ths, & sequential chamieal
trestment wis develpid to exsrmine colr ¢hanges & smoristed with the removal of e fhomates, ongen i matter, and inn
oxide coatings from asdiments sollected from edght U2 Army Corps of Enginesrs dredging operations. The results
show that Munsell valnes ineressed by an sversge of 10 unit tharame lighter in ealer ) npen removal of these sesondary
et tente. In sdditien, five of the e ght sedhiments ersmined sorpssed estehlished colsr threshalds (Munsel] valne
= &) from their pretrested state. This proosdore is mesnt to serve &5 & proy br removal of thess consttnents by
natural proswsss. Stoady findings suggest that sed iments with initially uneeseptable caer, and high capasity fr coler
change, may ineresse potential use of imited sediment resonress Futore werk will forther relate clor shifts te
sedimant compesitien, sediment miving, and selar hlksching to predit sadimend esler changes mder realwarld
AT

ADDITIONAL INDEX WORDS: Sadisent color, Munsd] ovdor, beach noamiabee s, benafloal we.

INTRODUCTION and number notation § ‘@) Hue designntions
Color compatibility between dredged and natve beach i (R, ¥ (M { blue (B,

JARMY



APPLIED R&D COLOR CHANGE PROPENSITY

Problem - Dredged material color limits BU due to agency regarding turtle nesting and habitat concerns, etc.

Objectives - Understand sediment color change capacity
- Develop predictive capability for color change to promote BU

Category A - meets criteria in un-treated condition Category B1 ategory B2
Category B1 - potential for rapid color change |

Category B2 - potential for color change over time
Category C - low potential for color change

£
=2
=
=
T
o
1
2
=

MD1 Category A FL1 Category B1 AL1 Category B2 CA1l Category C
Treatment  Value Chroma Value Chroma Value Chroma Value Chroma
Untreated X

Munsell value

Recalcitrance to color change
Beneficial use potential




DOES SILT DECREASE MUNSELL COLOR VALUE?.

Addition of 2-5% fines resulted in darkening beyond established color thresholds

Fine quartz sand + silt

V=-0.475n1S) +27449
roqn? :
s Threshuld Value

Vicksburg silt
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APPLIED R&D COLOR CHANGE PROPENSITY

1. Synthesize bleaching, mixing, and chemistry effects into holistic
model

2. Develop predictive guidance = color change propensity

Sample chemistry/
mineralogy

Holistic model of
color change
potential

Sediment

distribution/ mixing Light exposure/

bleaching




VIAGLIO AND DAS FORMULA

 Given
« Dredged sediment dramatically changes during the dredging and placement process
« Every dredge project is highly variable: in terms of its operations
« Formula non-dimensional

« Based on previous work and field observations
« A few key parameters appear to control sediment changes
* Number of times material was slurried (washed)
« Slope of the discharged return water channel on the beach (velocity)
« Sediment fall velocity (sedimentation)
Specific gravity
Size of particle
Shape factor
Salinity
Temperature

US Army Corps
of Engineers =




MAGLIO AND DAS FORMULA FOR EMPIRICAL

28

DREDGED SEDIMENT CHANGE

X = No. of times sediment slurried

S = Berm Slope

R = Shape Factor adj. Particle Reynolds No.
= Rep *Z , for sphere, Z=1

(S-1)gd’

R,, = (1+0.222—2

)0.5_1

S = Specific Gravity of sediment

v = Kinematic viscosity of water (m?/s)

d = Nominal diameter (m)

g = acceleration of gravity = 9.81 m/s?

Z = Shape Factor Adjustment (Fitted)
=[0.16 In(d) +1.7] * SF

SF = Shape factor ( 0.3 to 1.0)

o = sediment sorting parameter

= ¢84—<P16+¢95—<P5
4 6.6

0}

o < 0.5 (Well sorted);
o = 0.5 — 1.0 (Moderately sorted);
o =1 — 2 (Poorly sorted);

L




MAGLIO AND DAS FORMULA FOR EMPIRICAL
DREDGED SEDIMENT CHANGE

% Loss = VX e(10(1=20)VRS)

Galveston 2015 Galveston 2017

N
—e— Postfill N X —e— postfill
N
—e—BA comp ‘\\ —e—BA comp
--e--Maglio-Das Formula X --e--Maglio-Das Formula
\

3 ) -1 0 - - -1 0 1
Phi Scale Phi Scale




Bonita, Lee Co.

—e—postfill
—e—BA

—e—Maglio-Das Formula

0
Phi Scale

—e—BA
—e— Post Fill
--e--Maglio-Das Formula

0
Phi Scale

Egmont Key 2014/5

—e—BA
—e— Post fill

--e=-Maglio-Das Formula

0.00
Phi Scale

Palm Beach 2014

--e-- Maglio-Das Formula

—e—BA

—e— postfill

0
Phi Scale
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EMPIRICAL FORMULA TO ESTIMATE SEDIMENT CAPABILITY
MAGLIO AND DAS FORMULA

% Logs = o100 1)

Magio-Das Formula)
g 5 g 3 3 8 8

N
o

[y
o

50 60 70 80 90

Post Fill (Observed)
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Sediment Sampling
« Grain Size indicates significant “fines” losses during dredging process
- If allowed for in operations
* Fine material post-placement located at the toe of the fill
- Mobilized during high energy events
« Munsell Color similar to pre-conditions
« Compaction similar to pre-conditions

Predictive Capabilities
« ERDC working on sediment color change potential, 3" year, to assist BU acceptance
« Maglio-Das empirical formula appears to have significant promise

US Army Corps
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Galveston District - Mr. Fred Fenner, Mrs. Lisa Finn, Miss. Amanda Hafemeister, Miss. Ashley Stephens

Great Lakes Dredge and Dock — Mr. Manny Vianzon, Ms. Lynn Nietfeld, Ms. Kate Mason, Mr. Michael Tolivar,
Mr. Robert Ramsdell 11l, Mr. Bill Hanson

University of South Florida — Dr. Ping Wang, Mr. Zachary Tyler, Mr. Mark Horwitz

U.S. Fish and Wildlife Service — Mr. Peter Plage and Mr. Stan Garner

Florida Department of Environmental Protection — Mr. Tom Watson

Tampa Bay Pilots Association — Ms. Leslie Head

Florida Fish and Wildlife Conservation Commission — Ms. Robbin Trindell

USACE Tampa Field Office — Mr. Andy Cummings, Ms. Tina Underwood, Ms. Erin Duffy

USACE Jacksonville District — Mr. Bryan Merrill, Mr. Mike Hensch, Mr. Vic Wilhelm, Mr. Tom Spencer

USACE Engineer Research and Development Center — Mr. Coraggio Maglio, Mr. Jase Ousley, Dr. Katie
Brutsche, Mr. Matthew Taylor, Mr. John Bull, Ms. Cheryl Pollock, Dr. Deborah Shafer, Mr. Tommy Kirkland, Dr. Jacob
Berkowitz, Mr. Jason Pietroski, Mrs. Christine VanZomeren, Dr. Anthony Preistas

U.S. Coast Guard — Mr. Darren Pauly, Mr. lvan Meneses
Galveston Parks Board — Mr. Rueben Trevino
HDR - Mr. Dan Heilman
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