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 The Indian River Lagoon stretches 156 miles and is 
home to more than 4,000 plant and animal species 

with $700million economic impact to the region 
Its Estimated that there is over 5 million cubic yards 

of muck in Brevard County waterways Alone. 



Muck  

It has been estimated that 5 million cubic 
yards of fine-grained organic-bearing material 
currently blanket the lagoon bottom - based 
on a variety of survey methods including 
manual probes.  
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Plan & Procedure 

 
 
 
 

 Horizontal & Vertical Control 
 Bathymetric Survey 
 Geophysical Survey 
 4D Geophysical Model 
 Vibracore Verification Testing 
 Sediment Characterization & 

Chemical Testing 
 Muck Mapping & Quantities 

 



Aquares Geophysical Surveying System  



How It Works 



Resistivity Profiles 4D Model & Vibracore Locations  

P robes  Compared to 
Res is tivity  

Tes t area 7 0 0 0 ’  x 4 0 0 0 ’  +/ - 
6 4 2  acre s urvey in 2  days  



Muck at Various depths Below Lagoon Bottom 

7000’ x 4000’ = 642.79 acres @ $ 93.34 /  acre = $60,000  
Including m ob/ dem ob,  hydrographic &  geophys ical s ur vey,  data proces s ing,   

4 D m odel,  m apping &  com puting 
Muck Quantity of  5 3 0 ,0 0 0  cubic yards   

S urvey cos t $ 6 0 ,0 0 0  or $ 0 .1 1  per cubic yard 
E s tim ated dredging cos ts  are $ 6 0 .0 0  /  cubic yard 

 
 



Vibracore Verification 



Vibracore Verification 



Chemical Analysis 

N itrogen P hos phorus  



 
 
 
 
 
 
 
 
 
 
 
 
 
 

Muck Quantity 530,000 Cubic Yards 
(Based On 450’ Line Spacing) 

 

“ Surgical ”  Dredging 



Summary and Conclusions 

 ArcDMC has successfully shown that our resistivity survey followed by 
vibracore sampling and testing is an effective approach in determining the 
presence and precise quantities of muck, in particular contaminated muck, 
in the Indian River Lagoon (IRL).  

 The ArcDMC IRL Test Survey cost $60,000 or $0.11 per cubic yard, a 
minimal amount considering the cost of dredging @ $60.00 per cubic yard 
and we can precisely locate muck deposits.  

 Our data shows strong correlations between resistivity muck thicknesses 
and corresponding chemical concentration of the muck layers. 

 Our methods will significantly impact restoration-dredging and dredged-
material management costs while delivering minimal damage to the 
lagoon bottom. 

 In order to improve survey resolution and muck quantification, a 
georeferenced bathymetric and an Aquares geophysical resistivity survey 
at 100 feet line spacing along with additional vibracore sampling for 
physical and chemical analyses needs to be conducted. 

 

 

 

 

 



Benefits 

 Identi fy the locations and thicknesses of  highly organic, ni trogen and 
phosphorus laden muck that over ly histor ic and uncontaminated sediments. 

 El iminate the questionable use of  manual  probes to determine 
contaminated muck thickness. 

 Precisely identi fy the interface of  contaminated and non-contaminated 
sediments 

 Identi fy the total  and more precise quanti ty of  sediments to be excavated 

 Avoid the use of  use of  standard dredging design excavat ion templates that 
may include the unnecessary excavation of  uncontaminated sediments. 

 Reduce the cost of  treatment and disposal  of  contaminated sediments 

 Provide dredging excavation l imi ts (xyz) for the precision removal  of  
contaminated sediments only. 

 Provide high technology and cost saving excavation designs assuring the 
stewardship of  tax dol lars. 

 



Por t Canaveral Resist ivity & Bathymetric Survey 
A CH2 M /  Jacobs  E ngineering P roject 



Por t Canaveral 
Ver tical Res is tivity S ections  

sand 

clay 
fine clayey sand 

(fresh pore water) 



Por t Canaveral 
Horizontal Res is tivity S ections  



Major Geophysical Projects 

 

Bahrain Sand Searches 
Kill van Kull 

Miami Harbour Deepening 
Delaware Deepening  

St Johns River Deepening 
 



Sand Searches in Bahrain 
Caprock 



Kill Van Kull 
New York 

Manhattan 

Bronx 

Newark 

Staten Island 

Hudson 



Miami Harbor Deepening 

Horizontal  Resist ivi ty Section at 50 ft below char t datum 



Delaware Deepening 

Wilmington 

Phi ladelph
ia 



Jacksonville, Florida 
S t.  J ohns  R iver Deepening 



St. Johns River Deepening 

Ver tical  Resist ivi ty Sections 



St. Johns River Deepening 

Ver tical  Resist ivi ty Sections at 100 ft  Nor th,  
center l ine and 100 ft  South 



St. Johns River Deepening 

Horizontal  Resist ivi ty Sections 

Ver t ical  Cross sections 



St. Johns River Deepening 



Typical Cross Section 



Summary and Conclusions 

Advanced 4D geophysical site investigations provided by ArcDMC are useful 
on dredging projects regardless of material types. 

Competitive response to dredging tenders based on high-quality geological 
information included in contract documents  – everyone has the same 
information – eliminates  guessing. 

Best selection of dredging equipment based on accurate geological 
information. 

Efficient planning of dredging operations. 

Compatible with popular dredging software formats. 

Geological documentation eliminating changed/differing site conditions.  
 

 

 

 



Thank you for viewing this presentation  
For more infor mation contact:  

J ohn F.  S awyer,  VP   (9 0 4 ) 2 3 7 -5 9 4 9   

ArcDMC S ediment S olutions ,  LLC  

www.arcdmcs ediment.com  

js awyer@ arcs ur veyors .com  

Jeremy Loudenbeck,  VP,  R LS   (9 0 1 ) 8 6 7 -5 3 3 3  

Arc S ur veying &  Mapping,  Inc 

 www.arcs ur veyors .com  

jloudenbeck@ arcs ur veyors .com  
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