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versus 

QUESTION: Does fine-grained dredge material impact the coast, 

and if so, how does it compare to natural processes???
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“The issue” 
Erosion happens… 

The “80:20” Rule 

The Monterey Bay National 
Marine Sanctuary REALLY 
doesn’t like dumping on 
its protected natural 
resources 
UNITED STATES CODE OF FEDERAL
 
REGULATIONS, TITLE 15, PART 922.40  

“PROHIBITED ACTIVITIES”
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The 2009 USGS 

experiment's goals 


1) Determine if fine-
grained dredge 
material is stable 
on the beach and 
inner shelf, and if 
not, why? 

2) If the fine-grained 
dredge sediment is not stable, where does it go? 
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Determine if fine-grained dredge material 

is stable on the beach and inner shelf
 

Measure beach and seabed 
response (change in grain 
size) to determine if 
change, and thus impact, 
occurs 

Measuring seabed grain size using the USGS 
“Flying Eyeball” from the R/V Frontier

? 



 
 

   

March 2018 Meeting March 2018 Meeting 

If fine-grained dredge material is (or is not)
 
stable on the beach and inner shelf, why?
 

Measure forcing (tides, 
waves, and currents) 
using instruments and 
determine if 
hydrodynamics are 
sufficient to allow or 
inhibit deposition of fine-
grained material on the 
beach and inner shelf Deployment of hydrodynamic and sediment transport 

tripods from the R/V Shana Rae 
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Where does the fine-grained dredge material 
go if it is not stable on the beach and inner 
shelf? 
1) Measure sediment flux 

using tripods (What are 
sediment concentrations, where are 

they going, and how fast?) and
 

sediment traps (Is sediment 

relict, fluvial, or dredge material?) 

2) Model dredging using Delft3D 
Using geochemistry to 

determine 
 Dredge sediment: High Cu, low 7Be 
sediment Relict shelf sediment: Low Cu, low 7Be/210Pbxs, low 7Be 
origin New fluvial sediment: Low Cu, high 7Be/210Pbxs, high 7Be 

Schematic of sediment trap design 



 

March 2018 Meeting March 2018 Meeting 

remnants 
of Super 
Typhoon 

Melor 
~48 m3/m 
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remnants 
of Super 
Typhoon 

Melor 
~48 m3/m 

Average: 450 m3/day, 71% fines 
(7600 m3 total) 



After(!)Be ore 

During 

• 0-24 NTU 

Q) 25-49 NT 

Q_) 50-74 NT 

@ 75-99 NT 

• 100-124 

250 500 

12Z4'1'W 

S nta Cruz Harbor Turbidity Measurements 

March 2018 MeetingMarch 2018 Meeting 



After(!) Before 

During 

@ Very coarse sand (1.00-2.00 mm) 

@ Coarse sand (0.50-1.00 mm) 

@ Medium sand (0.25-0.50 mm) 

• Fine sand (0.13-0.25 mm) 

122''1'W 

Santa Cruz Harbor Grain Size Measurements 
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Critical stress for SAND 
Critical stress for SILT 

Critical stress for CLAY
  (MUD = SILT + CLAY) 
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Significant wave height 
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Spatial and Temporal Variations in Oceanographic 
and Meteorologic Forcing Along the Central 
California Coast, 1980-2002 
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Spallal and temporal variability in occanographtc and meteorologic 
forcing along Central California and it~ implications 

on ncarshorc processes 
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The innuence of El Nino-Southern Oscillation (ENSO) cycles on wave-driven 
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1. lnlrocl!Ktlon 

While disc:unions of nwrine- biodivcrsl1y rmiuc.ntly focus on 
l'l.lrd bollom ecosysltmS such u cor.lll tttB:, ktlp fo1cs1s. .llNI lhe 
rodcy lnler!ld.11 (Thrush .and ~ton. 2002). more tNn ?OS of th• 
ttrth's .sc.afloor is compo.std of unconsollda1M sediment 
(Snetgr<M!. 1999). Although this type of )l.jbiw m.;ay not .;appeu 
10 be ;u hip.ly SlnJ«ured .u wmr lwrd bou om nurlllt' tublUts. 
unc0fl$01ida1ed sediments c.in support very high spttles dl11ersl1y 
(Colenun et •1~ 1997: S~lgr<We. 1999). Ecologfsts IW~ k>rtg 
tt<:aanizM th.lit the sttuct11~ .and runctlon of btnthie nwti~ 
«OS)'Sttms Mt" dosdy linkrd 10 ocr.-nosr.1phk pn>«SSd' 
(Mmn. 197]; GrWm d •L 1997); n»st l h.1chts. howr~. 
tuvc rrlltd ~ttver upon quln•uvc ~pl.ions of 0ttMqr.llphic 
f.-:100 (c~ ~1~. ~mechum·. or ~high• ttie:ID' tt1'1ironmen1J) or 
on qtwnliutlvc v•lun: bucd on me:•n OC'NMJV.llphic conditions 

·~M.-..WTot;.•ISll-014711. ~ •1'114Z'U'f"' 
~...-...~(C.D.SMVz:zll. 

~OAllN~ 
'Ta.: •ltllU1fm;laa::•l*11.i10.ui 

vn .. >'Jl'l·-"--__.._..,.._ftlftlillfUcl 
"91.I0.101~..20111.0U!M 

(E.S.. t~J rqe or w•ve Mights). Rettnt!y, the impotunce of 
lntennktent dl.Stul'N.ntt on muioe lwb1t~ h.ls bttn "'~ 
by Thrush .ind D.lytr1n (2002). Roff ft d (200l); .llnd Goodsell 1.nd 
Con~ll (2005) .llmons: ot~. Th~ studies ~w th.It qu;antify· 
lna the n.iuul $p.at:i.lll ind tempoul v•ri•bilily or disnUb.l!\Ces 
o\1fec1ina ~nthk m..irloe e<0$)'$1emS un be critic.i.I ftK rn.lln.llgrn: 
o\nd pt.iinntr' IUkt'd with fortt.mlng t~ eff«u of p.iinicutu 
m•rw~~nt pr;artm such u rn.nne prottrted ;uus. Undrr· 
.i:t.;andlna lhe rwtunl v•riil.billty of~• floor dlsturboincr 1s ;llso 
nilic.i.I for loc.il, St;ite. •nd fl!der..l .i:gendcs responsible for 
pt"mtil'llng offsnoi'c .llCCivillft wch u tr•wling. dredging. •nd IM 
pli«mttit of .ta·ft~r enlin«ring struct11res (ublcs, pipeline-s. 
Olhrrt) lhll dl.stUTb the SH noor. 

nw OC'H"°lf•Phk prottSlel IM disturb the mntincnt.1J .dir\f 
.llnd uppt'f slope 11rludc I.he oKtJOm ol mrf~ w~ intcnwl 
Vfil\l'H, .1nd curmrti (t~~ dcnsuy. w.1w~ wind:-drillm, 
mdll'Ostn:IC)l\ic:). TIW:Nonh P.adficOo:.lfl un~tecxtremcly 
lugit sutf.Kt W•YCS, md the fntlk1ng nt.llr-bed W.l'le artlil•I 
wtoollt9 on 1he eo1tinft1.lill Uldr ~.ally •tt much IM&« tlwl 
W'°°bft due IO atTttlU and U'ltnn.&I w~ (Sherwood d .II... 
1994~ Storl&r..o •nd~t. 2002; Slorlu:.o d ... 2003). Althoqtl 
~.Uudles lwvrin~td tht wnr dim.ate .1kinJ ce:ntnl 
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Implications of Findings to Dredge 
Disposal Projects 

In situ measurements to calibrate and validate 
numerical sediment transport models , in 
conjunction with meteorologic and 
oceanographic climatologies, can provide 
insight into the suitability of fine-grained 
dredge disposal for other locations. 
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