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“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.” 

PORT EVERGLADES’ TECHNICAL SUB-TEAM 
MONITORING PLAN WORKSHOP 

Prepared by Xaymara Serrano, Ph.D. and Drew Condon, Ph. D., P.E. 
October 23-24, 2018 



  

    
   
     

     

     

    

AGENDA
 

October 23rd 
8:30 Introduction, Participants, Lunch orders 

1. Review of Agenda and Meeting Goals - Marie 
2. Monitoring Plan Goals - Marie 
3. Stepping through the DEP Draft Plan:   Review of Draft Biological Monitoring Methods for the Port 

Everglades Navigation Improvements Project dated February 16, 2017. – Xaymara + IWG 

12:30 Lunch 

1:30 (Cont’d) Review of draft monitoring plan. 

5:30 Wrap up of the Day 



                

     

      
   

     
    

           

AGENDA
 

October 24th 

8:00	 Summary of yesterday’s meeting & continuation or wrap up issues on Biologic Monitoring
Draft Plan. 

9:00	 Implementation of the BMP - Xaymara + IWG 

11:00	 Lunch & Learn - Best approaches for measuring turbidity and suspended sediment 
concentrations in/near reef areas presented by Lew Gramer. 

11:30	 Goals & Parameters for Water Quality Monitoring – Overview – Xaymara and Drew 
Linking Benthic Habitat Monitoring & Water Quality Monitoring 

3:00 Wrap-Up and Next Steps including how to address unfinished topics if any. 

3:30 Close 



    
 

    

   
  

      
    

  

MEETING GOALS
 

1. Agree on the specific goals for each monitoring event (pre, during and post-construction) and best 
methods to collect the data. 

2. Identify specific protocols to be used for each survey, define the timing and sampling locations for 
surveys. 

3. Determine most effective approaches to reduce time lag of data output and speed up communication 
process between contractors, USACE and IWG during construction. 

4. Review DEP’s proposed biological monitoring methods for the project and identify areas where USACE is 
considering supplementing these with additional monitoring (water quality/instrumentation) to address 
lessons learned in Miami. 



  

     

 
 

    
   

   

BIOLOGICAL MONITORING PLAN GOALS
 

•	 Provide the reasonable assurance that any unpermitted impacts will be identified, should they occur. 

•	 Identify project-related unpermitted impacts and to determine their 
– Distribution, 
– Spatial extent (acreage), 
– Severity (functional degradation / loss), and 
– Persistence (during and after construction), should they occur. 

•	 Commensurate with the scope and scale of the project and the potential spatial extent of sedimentation 
impacts. 



  

  

      
  

   

   

   
  

MONITORING PLAN GOALS – CONT’D.
 

•	 Provide adequate input parameters for uniform mitigation assessment model (UMAM) 

•	 Include input from the modeling (i.e., Starting point at from which to base monitoring stations) with goal of 
minimization and avoidance of impacts. 

•	 Document changes in the condition of the resources/site over time. 

•	 Define the appropriate temporal and spatial scale for the sediment impact and biological response to 
stressors. 

•	 Differentiate between naturally induced (ambient) sedimentation and those from dredging (before/after 
impact design). Accounting for sedimentation impacts from all sources 



  

  
      

 

     
 

   

   

       

MONITORING PLAN GOALS – CONT’D
 

•	 Feed into AMP. 

•	 Define how the monitoring plan translates into mitigation requirements for both the direct (up-front) and 
indirect impacts (prediction) and what happens if the impacts for both are exceeded (unpermitted 
impacts). 

•	 Defines what the data is yielding and the level of data resolution (deliverables). Data presented and how 
the results should be communicated…and deadlines 

•	 Must define how the information from monitoring feeds the functional assessments and mitigation 

•	 Must reach consensus on statistical analysis details 

•	 Agreement that AMP is separate but related and is fed by the triggers from data identified in the 
monitoring plan 



 

  

 
  

 

Dredging 
(or other turbidity-
generating events) 

Legend: 

Key interacting 
factors 

Key stressors
 

Biological monitoring 
Water quality monitoring 

Modified from
 
Jones et al. 2016
 

Presenter
Presentation Notes
WQ built on lessons learned from Miami



  

     

 
 

    
   

   

BIOLOGICAL MONITORING PLAN GOALS
 

•	 Provide the reasonable assurance that any unpermitted impacts will be identified, should they occur. 

•	 Identify project-related unpermitted impacts and to determine their 
– Distribution, 
– Spatial extent (acreage), 
– Severity (functional degradation / loss), and 
– Persistence (during and after construction), should they occur. 

•	 Commensurate with the scope and scale of the project and the potential spatial extent of sedimentation 
impacts. 



      

   
      

 
 

10 Review of Draft Biological Monitoring Methods for the Port Everglades Navigation Improvements Project 

2.0 Assessment Area and Control Site Monitoring 
2.1 Spatial arrangement of permanent monitoring stations [Before-After-Control-Impact (BACI) design] 

For discussion: 
Alternative placement of 
~12 sites proposed on 
breakwaters (artificial)? 

Presenter
Presentation Notes
The monitoring efforts described here are commensurate with the scope and scale of the project and the potential spatial extent of sedimentation impacts. Rubble areas parat of the project will not require mitigation but will require mminimization.  Corps to document and provide to DEP – JasonShow stations that would be moved to other areas – Pace



      

   
      

 
 

   
 

   
   

    
  

 
  

  

11 Review of Draft Biological Monitoring Methods for the Port Everglades Navigation Improvements Project 

2.0 Assessment Area and Control Site Monitoring 
2.1 Spatial arrangement of permanent monitoring stations [Before-After-Control-Impact (BACI) design] 

For discussion: 
• Alternative placement 

of ~12 sites proposed 
on breakwaters 
(artificial)? 

USACE recommendation: Re-locate these sites and use as control 
sites. These are pre-existing man-made structures built as part of
the construction of the PEV OEC and is included as part of the
federally authorized project,  with very little benthic cover (based 
on results from ESA and RECON surveys). 
In addition, USACE is not proposing to provide compensatory
mitigation for resources that have colonized these structures. 

Presenter
Presentation Notes
The monitoring efforts described here are commensurate with the scope and scale of the project and the potential spatial extent of sedimentation impacts. 



      

   
     

  
  

  
   

 
  

  
     
   

12 Review of Draft Biological Monitoring Methods for the Port Everglades Navigation Improvements Project 

2.0 Assessment Area and Control Site Monitoring 
2.1.1 Selection of Control Stations – Review of alternatives 

• Alternative 1: no control stations 
• Pros: Less effort 
• Cons: Can’t do a BACI design 

• Alternative 2: include control stations 
• Pros: More powerful design 
• Cons: May require large amount of effort prior and during construction 
• For discussion:
 
How many and how far from the project area should control sites be? 

What is the most appropriate way to select control sites? 


Presenter
Presentation Notes
Question- add USACE’s recommendations?Control Stations:Sampling the sediment itself – desirable (DEP)Wade:  Suggest to establish test plots….exact same composition in both.  There is time.  Find similar sites in similar locations.   ?Assumption Alt 2:  Tie between dredging and impacts easier to assume.N==3 per grid lineNot in Miami:  how to tie to the project?  Controls best Sediment:  Collect baseline sediment everywhere?  Sample costs?  50.00Sediment sample based on a trigger?  Blend of two.  ??42 extra stations for replication  Came from 8 different habitat types, north and south plus replicates. 3 stations per habitat type. Temporal or Spatial component?  Generalizing and buffer differences   between the sites.  Look at community change through time.Looking at spatial extent of impacts…how to get at?  Use grid system to get temporal impacts///n=1 Leaning toward Alternative 1 – no control stations.  Measure sediment itself.Temporal Control:  Hinges on signature of material from dredging.  Big Assumption.  Need testing of material….Compare samples collected previously and now to look at differences?  Ration of low to high mgcalcite and aragonite.  Wade:  grab samples from channel to characterize material coming from the channel.  Is information collecting enough to segregate impacts from the project versus disease.  Jenny:  Looking at quadrat related data including other species.	
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13 Review of Draft Biological Monitoring Methods for the Port Everglades Navigation Improvements Project 

2.0 Assessment Area and Control Site Monitoring 
2.1.1 Selection of Control Stations – Review of alternatives 

• Alternative 1: no control stations 
• 

USACE recommendation: Include control stations (alternative 2). • Suggest using a total of N = 16 control stations located ~2 km 

• outside project area (N = 8 both north and south of channel) but 


•	 need to discuss with IWG how to best identify where to

specifically locate the control sites (in order to identify similar
• attributes and benthic species make-up as the non-control sites). 

• 

Presenter
Presentation Notes
Question- add USACE’s recommendations?No decision on Alternative 1 and 2.  Waiting for additional information.Erik’s suggestions:  Focus on Alternative 1 with sampling control sites once a year for 5 years.  Do a baseline for insurance.



      

 

     
 

   
     

    
     

 

14 Review of Draft Biological Monitoring Methods for the Port Everglades Navigation Improvements Project 

2.2 Monitoring Events 

•	 Pre-construction (Baseline) survey 
•	 For discussion: One full scale survey prior to begin construction or split effort 

into multiple surveys? 

USACE recommendation: Will consider splitting effort into 2 surveys (wet and 
dry seasons ~spring and fall) if the IWG feels is appropriate. If that is the case,
USACE suggests alternating sites from grid in each survey to get same spatial
coverage, which results in no significant net increase in costs associated with the 
survey. 

Presenter
Presentation Notes
ANOTHER concern- what if we have a natural event (storms, bleaching) in between monitoring events?Not sampling a habitat, sampling a set.  Specific sites trying to determine impacts.  Need same baseline for all the sites.   Not a single data point that determines impacts..reliance on all organisms and multiple data points.Baseline = current condition of the organisms.  This is what the community looks like.  Many ways to look at the community using robust data even with bleaching.Agreement to stay with language as is in DEP draft.  



      

 

   
  

      
  

    
    

 
    

 

15 Review of Draft Biological Monitoring Methods for the Port Everglades Navigation Improvements Project 

2.2 Monitoring Events 

•	 During construction monitoring (scaled-down design; less tasks and spatial coverage) 
•	 For discussion: FDEP recommends an interval (2-6 months). This makes it 

challenging to use data in adaptive management plan and more frequent surveys
= huge increment in costs; not necessarily a better outcome (Miami as example -
~10,000 dives). 

USACE recommendation: Conduct 3 surveys per year to capture seasonal variability 
(spring-summer-fall). Avoid winter when weather is expected to hamper ability to
conduct surveys due to high winds and associated high seas. 
In addition, USACE is considering conducting additional scaled-back surveys (e.g.
spot dives) if triggered by adaptive management plan (TBD). 

Presenter
Presentation Notes
ANOTHER concern- what if we have a natural event (storms, bleaching) in between monitoring events?Two vessels operating constantly  - 3 surveys per year.  Don’t want to see a long lag between surveys.  Be able to tied data to a change.  Looking for sedimentation…intent give 3-4 months to complete survey given bad weather days.  No gap for more than 4 months on data collection.  As data is collected should be real time data, and transparent changes in QA/QC.  Do not need lengthy report to bog things down; excel format; not lengthy reports.  Julia Tuttle – template for excel sheet; built in graphs etc; figures automatically generate.  Pivot Tables are immediate.  (Jenny)Bin Item:  Length of time for dredging – pre and post construction survey is problematic.  Precon – full:  Const.  Reduced grid and full protocol (twice?).  Jason:  Clamshell is the slowest so planning for the worse.  Depends on the type of equipment.  Add if-then condition.DEP – Ok with 3 minimally acceptable.;Do as many as you can get in per yr.NOAA – Want to know what is the WQ monitoring program – robust Ok.; FWC agrees with NOAA.  



      

 

 
  

     
        

  
    

16 Review of Draft Biological Monitoring Methods for the Port Everglades Navigation Improvements Project 

2.2 Monitoring Events 

• Post-construction survey 
• For discussion: FDEP recommends completion within 90 days after project ends.
 

USACE comment: Agree but surveys could take longer to be completed, for example 
if the project ends at the beginning of the winter season. Survey initiation also
dependent upon the season when project is completed. Would like to discuss with 
IWG what to do if any of these cases happen. 

Presenter
Presentation Notes
ANOTHER concern- what if we have a natural event (storms, bleaching) in between monitoring events?Where impacts documented if agency said impacts to be mitigation; ok for additional survey to measure recovery.  Corps beneficial to mitigate less or survey.  Follow-up to document recovery.  1 comprehensive post.  Post construction definition – finish dredging what?  Need another if-then condition.  Robust protocol with condensed grid if needed. Reason for 90 days is to light a fire and get in the water to do the post construction survey.  11 months outer entrance channel; 3 month coral window.  If condition says completion outer entrance channel – if corps has accepted that section.  Lot to be considered.  Define completely finish…dredges leave and come back.  Assessing temporary impacts as well.  XX time within the water with full suite of people needed to get the survey done.What are the if-then scenarios? Tasker – Corps – JasonNEED DEFINITIONS FOR PRE, DURING, POST AFTER SCENARIOS.What construction scenarios ……see Jenny.  Post const. survey gets done within given time frame.  Language for Post construction gets done when appropriate.



      

 

      
     

     
     

           
      

    

17 Review of Draft Biological Monitoring Methods for the Port Everglades Navigation Improvements Project 

2.2 Monitoring Events 

•	 GENERAL CONCERN FOR ALL MONITORING EVENTS: What if we have a natural event
 
(e.g., storms) or other weather issues in the middle of a monitoring survey? 


USACE recommendation: Continue/complete survey as soon as possible but note which

sites were surveyed before and after (e.g., RECON). Alternatively, need to discuss with

IWG if we want to start over if we just started a survey or if we want to stop the data

collection if the survey was close to completion prior to the event. Need agreement

from IWG on what percentage of sites completed/remaining triggers the do over/stop

decision.
 

Presenter
Presentation Notes
ANOTHER concern- what if we have a natural event (storms, bleaching) in between monitoring events?Another if-then condition and how it relates to the survey; ie. Start over or ……Comprehensive survey is the goal….or try to finish before September..   Baseline and comprehensive survey at year 2, then storm, will rely on previous survey.  Factor this into monitoring costs.  Different options to look into.  Vlad says just continue ??  Recon report comparing before and after data gathering =s different is not good science.  Doing latitudinal approach gets away from the issue – order of operations for survey.  



      

 
     

 

18 Review of Draft Biological Monitoring Methods for the Port Everglades Navigation Improvements Project 

2.3 Monitoring Protocols
 
2.3.1 Transect, belt transect, and quadrat configuration and establishment
 
2.3.2 Survey Methods
 

Presenter
Presentation Notes
Interval sediment depth, sediment characterization, sediment sample, belt transect, and quadrat survey configurations for transects (three replicate 20 m long permanent transects per site). Note that all survey tasks are intended to be conducted along all transects. Survey tasks have been distributed among the three transects in the figure for ease of depiction. Along each transect, sediment depth measurements, sediment characterizations, and sediment samples are to be taken along the seaward (eastern) side of the transect line. Along each transect, belt transects and quadrats are to be established on the landward (western) side of the transect line. Jenny’s presentation:  Room for improvement for categories used.  Characterization and number of samples might be flip flopped based on discussion today.  Monitoring firm needs to not eyeball the placement of the belts.  Enumerating octocorals and sponges.  Current protocol has eval. Video data if there is a trigger.  Need to discuss.  Initial proposal.   Length is fine and distance between transects could be increased.  Mthods equal to each transect.Protocol during construction, sediment & perm organisms and video. What kind of numbers of tagged sponges and octocorals, n= 10 each.  Scleretinian not abundant enough on one side, use the other side.  Use other side of transect line.  No missing organisms.  Small recruits?  Slow down and take time to identify small recruits.    Losing information on benthic community….use video using point-count methodology.  Prefer looking at quadrats.  Video data ATF but rapidly collected.  5 year time frame not envisioned when written.  800-1200 would not get sampled for 5 years and too long .  Maybe use more rapid field methods. Jocelyn:  Bin – Video taken but not analyzed…missing opportunity when not taking all data during……..20 meter long transects David G. SE University; in light of disease even perhaps need to reevaluate with longer transect.   Brendan:  Incr. replication with a 4th transect; would not go less that 15 meter transect.  Want to know what impacts are not identify the diversity but the impacts.  



      

 
     

 

        

     
     

     

     
       

    
      

     

19 Review of Draft Biological Monitoring Methods for the Port Everglades Navigation Improvements Project 

2.3 Monitoring Protocols 
2.3.1 Transect, belt transect, and quadrat configuration and establishment 
2.3.2 Survey Methods 

For discussion: How to accomplish tasks with limited bottom time at sites with depths

of ~60-90 ft (outer reef)?
 

•	 USACE recommendations: USACE does not allow the use of mixed gases for their

employees and/or contractors (diving regulation EM 385-1-1), so conducting tasks

will likely require multiple days of diving at each site to be able to complete 

transects. 


•	 One alternative for consideration is to use Remote Operated Vehicles (ROVs) for

benthic data collection at these sites (USACE currently owns a few ROVs, but a

minimum specification for the ROV could be developed with the IWG). In addition,

USACE could deploy acoustic altimeters at all these sites (N = 16) long-term to 

assess temporal and spatial changes in bed elevation (as a proxy for sediment

accumulation). 


Presenter
Presentation Notes
There are at least 18 sites in the outer reef grid in depths between 60-90ft. WHAT is USACE’s recommendation?DEP - Do not want two different methodologies with ROV & sediment collection in other areas.Previously agreed to where divers can’t be used but could use ROV’s for eastern most portion of third reef and down slope areas in channel where safety is an issue. Questions during:  Never falls to a single vessel working a specific area.  No solo units out there working along.  What is the back up plan?  Back-up boat to get people in the water.   Into contracts for who is doing the work.  Tell exactly what is necessary.  Transects – sediment depths :  monitoring protocol will run a transect out in unbiased position along the transect.   No random placement permanent transects to reduce error in future.   Data pulled every single meter….when place transects don’t just have posts end and start….also in the middle.  Reduce error where taking measurement.  



Jack onville ROV Program: One Team with all the tools to 
get the information that you need. 

I 
-----------=~~~~~~~~~~~~~======~~~~~~ ~ 

20
 

Presenter
Presentation Notes
ROV program in the District:  Corps gave a strawman proposal on how ROV would be used and where, what the ROV is capable of…..deliverables.  Random dist. Transects etc.  ROV in Ops.  District owns.  Corps needs to look at – Lacy.
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Presenter
Presentation Notes
Fig. 4. Mean (+standard error of mean, SEM) number of species, species diversity (H′) and evenness (J) estimated for Coral Beach, Marine Life Centre Bay and Pier Area obtained by ROV and diver methods.CHECK IF THERE IS MORE RECENT LITERATURE WITH SIMILAR RESULTS!!



   
 

  
 

  
 

  
    

Acoustic Altimetry
 

•	 Compact / relatively inexpensive 
sensor 

•	 Uses sound to track seabed 
elevation – erosion / deposition 

•	 Resolution = ~ 1 mm 
•	 Profiling and bottom tracking 

versions 
•	 Used these and similar technology in 

estuaries, surf zone, and continental 
shelf 



  

 

 

100% Silt, Range: 47.5 cm 

100% Sand, Range: 34 cm Laboratory
 
Evaluation
 



 

  

Example Field 
 Surf Zone Data Estuarine 
1 meter 
in ~3 
hrs! 

From: Ganju et al, 
2014 



      

 
     

 

        

     
   

     

25 Review of Draft Biological Monitoring Methods for the Port Everglades Navigation Improvements Project 

2.3 Monitoring Protocols 
2.3.1 Transect, belt transect, and quadrat configuration and establishment 
2.3.2 Survey Methods 

For discussion: How to accomplish tasks with limited bottom time at sites with depths

of ~60-90 ft (outer reef)?
 

•	 USACE recommendations: If the IWG thinks is appropriate, similar methods could 

be used for monitoring potential downslope impacts (given similar depth ranges) 

(i.e., ROV, unsure if altimeters could be deployed in this area due to dive safety

regulations). 


Presenter
Presentation Notes
There are at least 18 sites in the outer reef grid in depths between 60-90ft. WHAT is USACE’s recommendation?



      

 
     

 

    
      

     
       

 

26 Review of Draft Biological Monitoring Methods for the Port Everglades Navigation Improvements Project 

2.3 Monitoring Protocols 
2.3.1 Transect, belt transect, and quadrat configuration and establishment 
2.3.2 Survey Methods 

For discussion: If using 2 dive teams at all times (recommended), N = 3 transects per

site (20 m long each) make it difficult to split roles among teams. 

USACE recommendation: Increase transects to N = 4 per site to split roles

appropriately among dive teams, but use 15 m long transects to get similar spatial

coverage and bottom time.
 

Presenter
Presentation Notes
There are at least 18 sites in the outer reef grid in depths between 60-90ft. WHAT is USACE’s recommendation?  At end of the day cant dictate how contractor will do the work.  Again, what is the order of operations?  (Jenny)Xaymara:  Team – have one person dedicated to quadrats, one person to do …Brendan:  Miami sponge and octo counting very long now to 1 meter square quads.  Rate limiting is quadrat data collection.  Can rotate in divers if possible.  4 divers at 85 feet can do in ½ hour.  For most sites don’t need 6; 4 man dive teams 2 in water and 2 on boat.  Doable in ½ hour; have timing information.  Being presented as a safety issue – but should not be if boat is staffed appropriately.  Capacity issue and a contractor issue.  N=3 and let contractor.  Or N=4 with 15 foot belts.  



      

 
     

  

   
 

       
  

    
        

     
     

  

27 Review of Draft Biological Monitoring Methods for the Port Everglades Navigation Improvements Project 

2.3 Monitoring Protocols 
2.3.1 Transect, belt transect, and quadrat configuration and establishment 
2.3.2.1 Digital video surveys 

For discussion: FDEP recommends this as an archival dataset- quantitative analyses

are not a requirement.
 
•	 USACE recommendation: Analysis of the video data would be done as the surveys


are completed, results and video archived which would enable immediate review

of the analyses as a result of a triggering incident instead of waiting months to

begin the review of the video data associated with the triggering incident. This

data would not be provided to the agencies until such time as a triggering event 

required discussions of the videos. Would like input from the IWG as to the type of

analyses proposed; e.g. point counts using CPCe). 


Presenter
Presentation Notes
Release of video data and archiving of the data, where to be stored?  Collection of full grid of data and protocol ….  Digital data  - where and when to do analysis.  When is it necessary how often to analyze sediment and video data.  Save money ?  Data if potentially an impacts.  Identify wants and needs.  Cost saving on video analysis….If/then in contract but if triggered.  Rapid to get and useful to have; don’t spend all the labor…visual observations can guide you when to look.How to make sure funding is in place to do the analysis…get contingencies ahead of time to cover costs and contractor gets funded yearly. Tiered approach – everyone gets to seeRegulatory assurance – ability to retrieve and process information when needed.



      

 
  

   

       
      

     
      
    

     
     

    
       

28 Review of Draft Biological Monitoring Methods for the Port Everglades Navigation Improvements Project 

2.3 Monitoring Protocols 
2.3.2.2 Sediment survey protocols 
2.3.2.2.1 Interval sediment depth measurements 

For discussion: Need to ensure consistency in data collection among observers and

appropriate cross-training & calibration exercises. This applies for all data collection,

not just sediment depth measurements.
 
•	 USACE recommendation: Need to discuss with IWG appropriate cross training and 


calibration exercises to be conducted by observers PRIOR to each monitoring event.

In addition, contractor will need to coordinate with IWG to ensure appropriate

methods of data collection prior to beginning the baseline survey. 


•	 For adaptive management, USACE is considering supplementing sediment depths

with monthly/bi-monthly bed elevation data collected from acoustic altimeters at

~20 sites spread across project area (subset of locations proposed for biological

monitoring). 


Presenter
Presentation Notes
Agencies want ability to join contractor in the field during their training before baseline dataset is collected.  Percentage of agreement between divers before starting…LT 10 percent error; crosstraining; calibration documented; not just for sediment – all data.  Drifting of observations; tagged organisms.  Only on reef framework.  QA/QC transparent.  Data collected appropriately in the field.  Contractor put together a QAQC plan; provide SOPs on how to do thing; percentages for QAQc checks; spelling out up front generate QA/QC plan and present for review.  DEP wants to avoid a mod for changes to the QAQC plan.  Get all on front end.  Look at SOPs and come up with a template?  Quality Check with IWG.Gather SOPSHave a face to face in contract with IWG on interpretation; on land and water.One team collect data initially; another team, third party to also collect data.  Need someone who have experience with these large data sets.  Highly qualified team for this….Protocol for naming conventions etc.  Minimum requirements need to be met.   Incorporate into Biological Monitoring Plan QAQC.Presentation by ERDC – Acoustical Altimeters.  Getting information on sediment accumulating on the reef. Pat.



      

 
  

 

       
      

   
    

       

29 Review of Draft Biological Monitoring Methods for the Port Everglades Navigation Improvements Project 

2.3 Monitoring Protocols 
2.3.2.2 Sediment survey protocols 
2.3.2.2.1 Sediment characterization 

For discussion: FDEP recommends a visual (diver) characterization + photograph.

Visual sediment characterizations may take a long time (increasing bottom time) and

everything is likely to be labeled as “mixed” (fines + sand). 

•	 USACE recommendation: Use photographs for visual characterization and for


archival purposes. Can also use the data from the digital video surveys to

characterize the sediments. 


Presenter
Presentation Notes
OK moving away from diver sediment characterization.  Value of in water characterization, data entered, data quickly.Sediment characterization = surficial sediment – scraping off of .Collecting sediment samples and sediment depths.  How and where to measure sediment depths.Collection of sediment samples; analyze – split it save some.Move more to sampling (quantification) not characterization.   How to do that?  Protocol detailed enough to ensure consistency.Jenny:  If dive team SEEING accumulation of fine material should record it.    



      

 
  

 

     
   

    

   
     

   
      

   
     

30 Review of Draft Biological Monitoring Methods for the Port Everglades Navigation Improvements Project 

2.3 Monitoring Protocols 
2.3.2.2 Sediment survey protocols 
2.3.2.2.1 Sediment collection 

For discussion: FDEP recommends analyses of samples if triggered by data indicating

potential project-related impact. However, it could be challenging to clearly define 

what constitutes a project-related impact based just on sediment depths + benthic

data. 

•	 USACE recommendation: Run ALL sediment samples for particle size distribution 


(PSD) analyses, not just when triggered by other data, in order to assess temporal

and spatial changes in grain size should they occur. Recommend collecting 2 

samples per transect (for a total of N = 6-8 per site). Additional samples may be

collected for PSD when servicing proposed instrumentation (at the subset of

stations with monitoring devices) for the water quality monitoring component. 


Presenter
Presentation Notes
Characterizing techniques to characterize sediments.  Modern methods:  Laser defraction devices measuring scattering angle and size of particle.  Use combination of these methods.  What defines a grain size?Sieve diameter, volume equiv. diameter and Sedimentation diameter.  Different methods give a different results.  Which is right?  Stick to same method.Same sample run by everyone.  Each method is very repeatable.  Don’t need a lot of sample for instrument.  Can run multiple small samples from one large sample.  Excellent replication.  Use to analyze fines.  Mixture of sand and fines – wash material through 75 micron mesh sieve,,supernatant split sample and ……  Comes up with sands and TSS.Fines generated by crushing of the limestone – interested in.Interpretation of these samples.  How is it linked to dredge material?  Can take samples off the dredge in the water column, in hopper/scow to see what distribution look like.  Distributions change over time.  Useful in scows could take water sample prior to decanting to see what’s likely to wind up in the water column.  Proposed in Miami:  settlement up to ½ hour before taking off shore.  Potential to reduce time or prove time to show settling rates.  What is effecting reef ecosystem?  Taking them on the transects but also when diveers in water and see material on organisms; collect and compare that to the barge.  Compare grain size and composition.  Where is the signal to connect the barge to the sediment sample.  How much is on surface of reef before starting to dredge?  Using it to see what decanting time makes sense and what does the plume look like?Tasker:  Protocol to come up with Corps and different scenarios plus interpretation – Corps (Xaymara)  Before baseline…….Use of instruments and work out the kinks. Turning Basin – might be an opportunity to work with Port to look at sampling.   
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Data example: grain size analyses of surficial sediments before and after dredging
 

Jones et al. 2016
 

Results show a shift to finer grain sizes 

(silts, clays) after dredging
 

Presenter
Presentation Notes
ADD laser diffraction slides from 
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ANTHONY PRIESTAS (ERDC)’S SLIDES
 

File Name 

Presenter
Presentation Notes
How to differentiate between growth of turf macro algae and sediments.  Purpose is to identify changes in short period of time versus longer period of time with divers.Test?  Want to look at reliability through observations in water; two per site using for life of the projects.  If fouled weaken signal but no drift.  Acoustics not sensitive to fouling in nature. Reefs are very complex but would need replication within that site.  What is the intent of the data from this device?  What is happening and when is it happening?  This is intended for adaptive management.  Using as a trigger point.  Trigger may be to send a dive team.Envision monthly to 45 day trips to collect data.  How spatially dense can you have them?  Looking at 25, 10 north and 10 south.  Meant to augument benthic data.  Preconstruction surveys to get bed elevation.  10 cm informing 10 meters of reef; concern about lost data etc. (Jenny)Wade:  Instrument has continuous measurements over time.  Ascertain rapid sedimentation.   Getting real time data but not getting for 45 days.  Supplemental data to Biological Monitoring Plan.  Protype method, test area.  Kurtis:  Value to the when did it occur/and compare with dredge locations.  Why did it occur.  Very helpful on WHEN things happen.  DISCUSS INTERNALLY Dredge versus natural question….ERDC.  Looking at holistically – impacts from type of dredge ascertain quickly.  Help to eliminate further problems.  Jenny:  Concern over spatial replication.  Wade:  Ways to plan forward.



      

  
 

    

    
    
      

   
 

    
      

     
    

33 Review of Draft Biological Monitoring Methods for the Port Everglades Navigation Improvements Project 

2.3 Monitoring Protocols 
2.3.2.3 Belt transect surveys 
2.3.2.3.2 Assessment of tagged corals, octocorals and sponges 

For discussion: Need to develop appropriate visual guides (flash cards, etc.) for divers

to use prior to beginning the baseline survey to assess the different health 

“conditions” (bleached, diseased, sediment halo, etc.) of these groups, in particular

for octocoral and sponges (for which there may be more limited data compared to 

scleractinian corals).
 
•	 USACE recommendation: Would like FDEP to provide assessment criteria/protocols


for octocorals and sponges to ensure adequate assessment of these functional

groups per FDEP’s monitoring plan. Recommend either peer reviewed criteria, or

criteria developed for other projects permitted by FDEP. 




      

 

    
  

   
  

   
    

    

34 Review of Draft Biological Monitoring Methods for the Port Everglades Navigation Improvements Project 

3.0 Monitoring Team 

For discussion: Minimum qualifications of each team member and essential
field/office staff requirements for data collection/QAQC/submittal. 
•	 FDEP/USACE recommended minimum qualifications: 1) BS or MS degree in Marine 

Biology, or similar degree (specific requirements for each team member listed
below), 2) documented experience monitoring hardbottom / coral reef
communities, and 3) Scientific knowledge of marine benthic ecosystems and
organisms, including but not limited to scleractinian corals, octocorals, sponges and
algae. 



      

 

    
  

  
  

 
 
  

 
     

  
   

 

35 Review of Draft Biological Monitoring Methods for the Port Everglades Navigation Improvements Project 

3.0 Monitoring Team 

For discussion: Minimum qualifications of each team member and essential
field/office staff requirements for data collection/QAQC/submittal. 
USACE recommended essential staff requirements 

Field team staff (2 dive teams working simultaneously): 
•	 Divers/boat operators: BS degree 
•	 Field team leader (2): MS degree 
• Onsite QA/QC officer (1): MS degree
 

Office staff:
 
•	 Data entry staff (2): BS degree in Biology/Environmental Science or
 

commiserate experience
 
•	 QA/QC officer (1): MS degree 
•	 Data manager: BS degree in Computer Science (or similar) or commiserate 

experience 
•	 Digital Video Survey Analysis: BS degree 



      

 

    
  

  
  

 
  

36 Review of Draft Biological Monitoring Methods for the Port Everglades Navigation Improvements Project 

3.0 Monitoring Team 

For discussion: Minimum qualifications of each team member and essential
field/office staff requirements for data collection/QAQC/submittal. 
USACE recommended essential staff requirements 

Environmental management firm (3rd party contractor on-site): 
• Environmental manager: MS degree 
• Other team members: Appropriate degrees or qualifications 

Presenter
Presentation Notes
Mentioned but no discussion of groupl



      

  

     

       
     

         
         

       
     

       
     

37 Review of Draft Biological Monitoring Methods for the Port Everglades Navigation Improvements Project 

4.0 Additional Quality Assurance/Quality Control 

For discussion: Other factors to consider for successful implementation of the plan 

•	 Reducing the time lag of data output and improving the communication process between 
contractors, USACE and IWG (especially during construction) 

USACE recommendation: USACE is considering using an environmental contractor SEPARATE from the 
construction contractor to serve as the 3rd party contractor/monitoring firm. This contractor will hold
multiple responsibilities including hiring the primary biological (data collection) monitoring firm,
provide additional QA/QC, coordinate data management, reporting, deliverables/timelines, and serve 
as the primary contact (on-site) between contractors, dredge company, USACE and IWG. Responsible 
party for AMP data collection, analysis, dissemination TBD. 

Presenter
Presentation Notes
How to address each of these factors? What does USACE recommends for each?SEEE DRAWINGThird party environmental firm. Recommend SOP for third party on when to report trigger to Corps and KO.  Example Port south port turning notch SOP.Do not collect primary data.Separate contract not under the dredging contract. Third party contractor needs to be independent but can be a subcontractor to turbidity contractorDEP would hope for turbidity monitoring independent from the dredger.  Grop agrees.Scope includes in water work to repeat sampling to determine observations are quality across observers.  Third party should not be hired by the dredger.  



      

  

     

   

       
        

         
          

       
           
        

 

          
       

        
 

38 Review of Draft Biological Monitoring Methods for the Port Everglades Navigation Improvements Project 

4.0 Additional Quality Assurance/Quality Control 

For discussion: Other factors to consider for successful implementation of the plan 

• QA / QC process- roles and responsibilities and 3rd party contractor oversight 

USACE recommendation: Need to discuss with IWG but the plan is to have at least 3 levels of QA/QC
(field, office and 3rd party contractor). FDEP recommends that the 3rd party firm QA/QC is done with
10% of the data and that surveys are conducted immediately AFTER the primary biological monitoring
firm is done with the survey using a random set of control and non-control (project area) stations.
Alternatively, the 3rd party QA/QC could be conducted at the same time as the primary monitoring firm
using a subset (10%) of the sites already completed by the primary monitoring teams. QA/QC team will
follow all of the same data collection requirements, archival and QA/QC for their data as is done by the 
primary teams.  

USACE is also considering creating an in-house dive team which can serve as support personnel for
proposed operations and will be trained on the protocols used to conduct surveys, service
instrumentation, etc. as needed. Can also be part of the QA/QC process along with a sub-set of IWG
members if such protocols are developed. 

Presenter
Presentation Notes
How to address each of these factors? What does USACE recommends for each?Compare field sheet with excel data and electronic data looking for transcription errors.Also check the sites completed to see if data sampling repeatable.Go to area most likely to have impact first and then to move out from there.Can the QAQC person do it first? Yes from some but some prefer that it be data c; but timing is very important, short lag time ie. Week before or after.What actions to take when over 10%.  Goal to not have over 10%.  Tasker.   Need to prescribe some type of action on what to do if over 10%. Consider type of contracting and impacts on the cost.When comparing what is OK, LT 10% error in field data.  If find error resurvey and recalibrate.When some discrepancy should be looking at why.  Two firms get together and determine why … calibration process.  No redo video data or sediment collection if find 10% error.5 samples from numerous transects to get sufficient volume plus extra.___________________________________________________________In-house dive team and include IWG members. Struggle in past to ensure timing with contractors when IWG members can get into the water.Annual calibration work; building in inspection points with contractor.



      

  

     

      
         

    

39 Review of Draft Biological Monitoring Methods for the Port Everglades Navigation Improvements Project 

4.0 Additional Quality Assurance/Quality Control 

For discussion: Other factors to consider for successful implementation of the plan 

• Data management 

USACE recommendation: Hire a data management person, with duties including storage of data,
organization of files, submitting to data storage and dissemination website/location, etc. This will be 
part of the responsibilities of the environmental manager/firm. 

Presenter
Presentation Notes
How to address each of these factors? What does USACE recommends for each?Make it transparent as possible to point someone to a public web site.  Website will need to keep very organized.Data manager should be with the Port/Corps.  Available data manager with FWC via Lisa Gregg.  Security factor.Can ask contractor to establish a site?



      

  

     

        
          

    

   

40 Review of Draft Biological Monitoring Methods for the Port Everglades Navigation Improvements Project 

4.0 Additional Quality Assurance/Quality Control 

For discussion: Other factors to consider for successful implementation of the plan 

•	 Reporting requirements, timelines, data formats, mechanism for data submittal and communication 
process among parties Reducing the time lag of data output and improving the communication
process between contractors, USACE and IWG (especially during construction) 

USACE recommendation: Tiered approach for data analyses (See table) 

Presenter
Presentation Notes
How to address each of these factors? What does USACE recommends for each?



   

   

     
  

  

  
 

  
  

 

41 Review of USACE’s proposed Water Quality (WQ) monitoring plan 

Purposes: 
•	 Assess how effective are minimization techniques put in place. 

•	 Help establish water quality-based triggers/thresholds (e.g., Fisher et al. 
2017) to use during dredging operations and assess if these have been 
exceeded. 

•	 Obtain continuous, real-time WQ data, from project area during 

construction.
 

•	 Compare turbidity data collected at permanent stations with turbidity data 
monitored for standard compliance. 

•	 Use in conjunction with biological monitoring data to help 

discern project-related vs. unrelated impacts to benthic
 
resources, should they occur.
 

Presenter
Presentation Notes
Another layer of assurance to determine project related impacts from natural stressors.Need multi parameter indicators.  
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Effect Impact 

?
 
Potential indicators of a project-related 

impact 

Visible signs of stress* 

Partial/total mortality* 

Sediment depths*/bed elevation 

Fine sediments (silt or clay-sized)* 

Turbidity 

Total suspended solids (TSS) 

Light (PAR) 

Natural stressors 
(project-unrelated impacts) 

•	 Freshwater releases (decreases salinity/ 
increases turbidity) 

•	 Temperature (causes bleaching; dredging 
can exacerbate effects) 

•	 Storms and other weather events (may 
cause partial/total mortality and changes 
in water quality) 

•	 Local hydrodynamics (may change patterns 
of sediment transport, turbidity, etc.) 

*Biological monitoring
 

Presenter
Presentation Notes
A conceptual model of the effects of turbidity-generating events on corals based on the US Environmental Protection Agency (USEPA) causal/diagnosis decision information systemframework (CADDIS), identifying the sources of sediment, dredging-related turbidity-generating activities, all known cause–effect pathways, biologically plausible cause–effect pathways,modes of action, interacting factors, and likely physiological and ecological responses (see text for explanation).



 
   

     
  

 
   

   
 

  
    

   43 Review of USACE’s proposed Water Quality (WQ) monitoring plan 

What is under consideration? 
• 2 seasons or up to 1 year of baseline monitoring prior construction 
• Permanent (or mobile) stations housing instruments which MAY include: 

• OBS turbidity sensor 
• Altimeter (“Echo-logger”) 
• Salinity/temperature data logger 
• Light (PAR) data logger 
• Fixed view underwater camera 
• Acoustic Doppler Current Profiler (ADCP)/Acoustic Doppler Velocimeter (ADV) 
• Tilt meter 
• Telemetry (for real-time data acquisition) 

• Daylight camera on high-rise building near channel 
• Boat-towed ADCP measurements during construction 

Presenter
Presentation Notes
*Details for AMP to be discussed laterMUST collect a years worth of data and if not collect for two seasons.Talking about the big picture – understand the hydrodynamics of the system where sediment may travel for kilometers.  Limited replication.  Can tie this more potentially to the dredge including light attenuation.Looking at conditions that may warrant _______________________.  How to cover the 3 major stressors in the environment.  Can we do something immediately during the AMP.Limited sensors – how to determine where to place them?  Will talk about criteria for placement i.e. Mobile stations.  Assume some reasonable loss rates in a modelThink of the list above as a whole because 1 instrument can cover.  Fills in the knowledge “holes”.  How would you determine the triggers i.e. adaptive?Will inform corrective actions.  Sounds more like immediate corrective actions.Can inform minimization measures…are they working.Baseline data would be the temporal controls.Cameras to detect plumes….Instead of just the building; consider drones.  Would need to look at restrictions.
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INSTRUMENTATION PRESENTATION OUTLINE
 

• Objectives 
• Instrument Introduction 

• Hydrodynamics 
• ADCP 
• ADV 
• Tilt meter 

• Water Quality 
• OBS (Turbidity meter) 
• Altimeter (‘echologger’) 
• Salinity / Temperature data logger 
• Light data logger 

• Telemetry 

File Name 
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INSTRUMENTATION OBJECTIVES 

•	 To provide (near) continuous monitoring of hydrodynamic forcing and concurrent water quality response 
across the spatial domain. 

•	 Reduce time-lag in identifying and responding to impacts to resources 

File Name 
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INSTRUMENTATION INTRODUCTION – HYDRODYNAMICS: ADCP
 

Acoustic Doppler Current Profiler (ADCP) 
•	 Measures: 

•	 Current profile 
•	 Waves 
•	 Suspended Sediment Concentration 

(SSC) 
•	 Difference in frequency between sound waves 

the profiler sends out and the waves it receives 
is called Doppler shift. ADCP uses this shift to 
calculate how fast the particle and the water 
around it are moving 

•	 Can be bottom-mounted, side-mounted, or 
vessel mounted 

•	 Estimated Cost: ~$25k per instrument 

•	 Data Uses: 
• Background physical data and forcing 
•	 Can be correlated with benthic data to 


help discern project-related impacts
 

• Advantages 
• No moving parts = less biofouling 
•	 Measures current profiles exceeding 


1,000 m
 
•	 Standard technology used for wave and 


current measurements in depths
 
between 2 and 100 m
 

• Disadvantages 
•	 Sidelobe interference leads to lost of 


information close to the surface
 
• Expensive	 Teledyne Workhorse Sentinel ADCP 

•	 Backscatter isn’t very precise at any
 
concentration, little to no value at low
 
concentrations
 

Presenter
Presentation Notes
The ADCP measures water currents with sound, using a principle of sound waves called the Doppler effect. A sound wave has a higher frequency, or pitch, when it moves to you than when it moves away. You hear the Doppler effect in action when a car speeds past with a characteristic building of sound that fades when the car passes.��The ADCP works by transmitting "pings" of sound at a constant frequency into the water. (The pings are so highly pitched that humans and even dolphins can't hear them.) As the sound waves travel, they ricochet off particles suspended in the moving water, and reflect back to the instrument. Due to the Doppler effect, sound waves bounced back from a particle moving away from the profiler have a slightly lowered frequency when they return. Particles moving toward the instrument send back higher frequency waves. The difference in frequency between the waves the profiler sends out and the waves it receives is called the Doppler shift. The instrument uses this shift to calculate how fast the particle and the water around it are moving.��Sound waves that hit particles far from the profiler take longer to come back than waves that strike close by. By measuring the time it takes for the waves to bounce back and the Doppler shift, the profiler can measure current speed at many different depths with each series of pings.Correlation of measures with TSS.  Not for use of suspended sediments.  Would not use for TSS.  More qualitative than quantitative…secondary use for the instrument; primary wave data.  Rethink how to get to TSS.  Most of papers showing impacts talk in suspended solids.  
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INSTRUMENTATION INTRODUCTION – HYDRODYNAMICS: ADV
 

Acoustic Doppler Velocitymeter (ADV) 
•	 Measures: 

•	 Instantaneous velocity at a single point 
•	 Suspended Sediment Concentration 

(SSC) 
•	 Waves using PUV (Pressure signal and 

directional estimates from orbital 
velocity measurements (U and V) 

•	 Altimetry function when pointed down 
with precision ~ 1 cm 

•	 Measures the velocity particles (sediments) 
at a point in the water column from the 
Doppler shift in frequency of the emitted 
and received acoustic signals 

•	 Estimated Cost: ~$20k per instrument 

•	 Data Uses: 
•	 Point SSC 
•	 Point velocity, can be used to determine 

near bed velocity with high precision 

•	 Advantages 
•	 Very precise u,v,w profiling 
•	 Insensitive to fouling 
• Widely used, proven technology 

•	 Disadvantages 
•	 Small profiling zone (~3 cm) 
•	 Expensive 

Nortek Vectrino 

Presenter
Presentation Notes
These are pulse coherent so technically not using shift in frequency but that’s in the weeds and prob no one cares.Primarily velocity instrument
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INSTRUMENTATION INTRODUCTION – HYDRODYNAMICS: TILT METER
 

Tilt Current Meter (TCM) 
•	 Measures: 

•	 Current velocity 
• Estimated Cost: ~$2k per instrument 

From: Anarde and Figlus, 2017 

• Data Uses:
 
•	 Lower level velocity in low wave 

energy environments 
•	 High spatial coverage 

•	 Advantages 
•	 Inexpensive 

•	 Disadvantages 
•	 Only collect data near bed 
•	 Not as accurate as ADCP/ADV 
•	 Influenced by presence of waves 
•	 Susceptible to fouling 
•	 Not considered industry standard, 

not widely used/proven technology 

From: Technical University of Denmark 
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INSTRUMENTATION INTRODUCTION – WATER QUALITY: OPTICAL BACKSCATTER SENSORS
 

Optical Backscatter Sensor 
•	 Measures: 

•	 Turbidity 
•	 Suspended Solid Concentration 

•	 Detects infra-red light scattered from 
suspended matter 

•	 Estimated Cost: ~$5k per instrument 

From: Campbell Scientific 

•	 Data Uses: 
•	 Turbidity data 
•	 Combine with water samples to 

correlate to TSS 

•	 Advantages 
•	 Relatively inexpensive 
•	 Sensitive to fines 

•	 Disadvantages 
•	 Each sensor has to be calibrated 

using sediment from the site of 
interest 

•	 Biofouling, but can purchase with 
wipers to significantly reduce 

Presenter
Presentation Notes
In most light models, the sediment related inherent optical property is turbidity, not TSS. If you are interested in light attenuation these measure it directly and you may not have to worry about calibrating to TSS
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INSTRUMENTATION INTRODUCTION – WATER QUALITY: ACOUSTIC ALTIMETER
 

Acoustic Altimeter 
•	 Measures: 

•	 Bed elevation 
•	 Suspended Solid Concentration 

•	 Acoustic pulses sent straight down to sea 
bed and returned to instrument. Time 
(corrected speed of sound in water) is used 
to calculate the distance 

•	 Estimated Cost: ~$5k per instrument 

From: EchoLogger 

•	 Data Uses: 
•	 Bed elevation change 

•	 Advantages 
•	 Relatively inexpensive 

•	 Disadvantages 
•	 Frame can lead to scour in 

nearby area 
•	 SSC measurements are suspect 

at best 

From: Ganju et al. 2016 

Presenter
Presentation Notes
The range and resolution of acoustic altimeters are frequency dependent—higher frequencies increase resolution and decrease range. Obtaining reliable data depends on the strength of the reflected signal which requires a strong density contrast between the water column and the bed (impedance ratio). A higher impedance ratio means higher reflection and better data quality, whereas poor bottom reflections reduce resolution and accuracy. Thus, difficulties in resolving the bed location would arise in situations where there exists a gradient of suspended sediment concentration near the bed. Similarly, high concentrations of suspended sediments can cause erroneous, high-amplitude noise due to multiple scattering 
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INSTRUMENTATION INTRODUCTION – WATER QUALITY: SALINITY/ TEMPERATURE DATA LOGGER
 

Salinity / Temperature Sensor 
•	 Measures: 

•	 Temperature 
•	 Salinity / Conductivity 

•	 Determines salinity based on electrical 
conductivity. Measures how much electrical 
current flows through the water. The more 
salt dissolved in water, the better the water 
will conduct electricity 

•	 Estimated Cost: ~$7k per instrument 

•	 Data Uses: 
•	 Temperature data 
• Salinity data 

•	 Advantages 
•	 Low cost 

•	 Disadvantages 
•	 Susceptible to biofouling 
•	 Longer deployments may need 

external data logger 

From: HOBO 

From: Sea-Bird 

Presenter
Presentation Notes
You can buy water quality sensors that will measure salinity, temp and turbidity with wipers for somewhere around $12K-$15K. 
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INSTRUMENTATION INTRODUCTION – WATER QUALITY: LIGHT DATA LOGGER
 

PAR sensor 
• Measures: 

• light 
• Recorded at or just above flora 
• Estimated Cost: ~$6k per instrument 

From: YSI 

• Data Uses: 
• PAR 

• Advantages 
• Low cost 
• Can be integrated with CTDs 

• Disadvantages 
• Biofouling – need wiper 
• External data logger need 
• Real time capabilities? 

From: Sea-Bird 

Presenter
Presentation Notes
The WetLabs ECO sensor that you show on the right would be my choice.  They have a wiper so can prevent biofouling for ~2 months. They cost ~$6K, log internally, and are real time capable.I wouldn’t bother deploying one without a wiper.  Fouling will corrupt your data within days.
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INSTRUMENTATION INTRODUCTION – TELEMETRY 

Real Time Systems (from Nortek) (~$40 - $250k per) 

Presenter
Presentation Notes
Acoustic modems have a reputation for being unreliable or just plain not working. If you are considering these, I would be happy to grill my Nortek rep and see if he can convince me that they actually work now. I don’t know anyone who uses them but I could ask around. For you to do real-time it is an option you will probably have to seriously consider.
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INSTRUMENTATION INTRODUCTION – TELEMETRY 

Real Time Systems (from Nortek) (~$40 - $250k per) 

System 1 
Pros 

• Deployment length and sampling interval not limited by power 
• High bandwidth communications 
• Direct communication with instrument 
• Low Maintenance 

Cons 
• Cable damage by boating and fishing activities 
• Lots of cabling 

Presenter
Presentation Notes
Acoustic modems have a reputation for being unreliable or just plain not working. If you are considering these, I would be happy to grill my Nortek rep and see if he can convince me that they actually work now. I don’t know anyone who uses them but I could ask around. For you to do real-time it is an option you will probably have to seriously consider.
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INSTRUMENTATION INTRODUCTION – TELEMETRY 

Real Time Systems (from Nortek) (~$40 - $250k per) 

System 2 
Pros 

•	 Do not require divers (surface buoy) 
•	 Can profile upper portion of water column 
•	 Relatively high bandwidth for data transmission 
•	 Opportunities to charge batteries via solar or wind 

Cons 
•	 Possible damage by ships, storms, and vandalism 
•	 Cannot measure waves, near bottom parameters 
•	 Local RF noise or GSM coverage may cause 

communication problems offshore 

Presenter
Presentation Notes
Acoustic modems have a reputation for being unreliable or just plain not working. If you are considering these, I would be happy to grill my Nortek rep and see if he can convince me that they actually work now. I don’t know anyone who uses them but I could ask around. For you to do real-time it is an option you will probably have to seriously consider.
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INSTRUMENTATION INTRODUCTION – TELEMETRY 

Real Time Systems (from Nortek) (~$40 - $250k per) 

System 3 
Pros 

•	 Can be located in areas with heavy boating and fishing 
activity 

•	 Less cabling 
•	 Direct communication with instrument 
•	 Need to pre-process data internally for efficient data 

transmission 
Cons 

•	 Relatively low bandwidth communications 
•	 Period battery replacement 

Presenter
Presentation Notes
Acoustic modems have a reputation for being unreliable or just plain not working. If you are considering these, I would be happy to grill my Nortek rep and see if he can convince me that they actually work now. I don’t know anyone who uses them but I could ask around. For you to do real-time it is an option you will probably have to seriously consider.
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INSTRUMENTATION INTRODUCTION – TELEMETRY 

Real Time Systems (from Nortek) (~$40 - $250k per) 

System 4 
Pros 

•	 Bottom mounted instruments 
•	 Can be deployed without regard for nearby communication 

structure 
Cons 

•	 Relatively low bandwidth 
•	 Periodic replacement of batteries 
•	 Requires surface buoy 

Presenter
Presentation Notes
Acoustic modems have a reputation for being unreliable or just plain not working. If you are considering these, I would be happy to grill my Nortek rep and see if he can convince me that they actually work now. I don’t know anyone who uses them but I could ask around. For you to do real-time it is an option you will probably have to seriously consider.



   
     

      
   

 

       
   

        

   58 Review of USACE’s proposed Water Quality (WQ) monitoring plan 

Factors to consider for placement of WQ monitoring stations: 
1.	 Have large spatial coverage; high density of “low” cost stations. 

2. Collect high resolution data in areas of sensitive resources or expected impacts;

few “high” cost stations with real-time data acquisition during construction.
 

3.	 Change timing of real-time acquisition (pre-, during- or post-construction). 

4.	 Consider having mobile stations, location to vary depending on where dredging
is occurring at any given period. Requires more logistics. 

USACE is considering a mixture of “low” cost and “high” cost stations placed across
project area. 

Presenter
Presentation Notes
*Details for AMP to be discussed laterCaveat:  In terms of replication WC measurements integrating a fair amount of space..done’t neet as much replication as bottom measurements.Goal:  to understand what’s happening in the system versus comparable measurements from the same site.



 

   

    

  

  

 

 

 
 

59 Review of USACE’s proposed Water Quality (WQ) monitoring plan 

Equipment under
consideration “Low” cost array “High” cost array 

OBS turbidity sensor OBS turbidity sensor 

Acoustic altimeter Acoustic altimeter 
“Echologger” “Echologger” 

Light (PAR) data logger Salinity/temperature 
data logger 

Tilt meter Light (PAR) data logger 

Fixed view underwater 
camera 

ADCP and/or ADV 

Telemetry package 

~$18K ~$100K 

Presenter
Presentation Notes
Denoted in red are the two most expensive components of the array. 



   
   

   

 

60 Review of USACE’s proposed Water Quality (WQ) monitoring plan 

What is the ideal scope and spatial extent? 

FOR Legend: X= high cost array, O= low cost array, € = real-time during construction 
DISCUSSION-
DRAFT ONLY
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Presenter
Presentation Notes
Discuss with Drew! Describe rationale for placing these stations.NOTES: Grid denotes stations for biological monitoring pre, during and post-construction (see figure legend)
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How can we link the Biological and WQ monitoring data? 

Fisher et al. 2017
 

Presenter
Presentation Notes
Example coral mortality and water quality data used for analyses, showing time series of proportional live coral covermeasurements for representative colonies of each taxa (black circles) and mean daily turbidity (NTU; red lines). Solid black lines represent GAMsmooths (see Appendix S2 for details) with grey bands indicating 95% confidence bounds, fitted using a beta distribution to the proportion oflive coral cover. Right hand panels show images of each colony at the start of dredging and immediately preceding the start of bleaching (day203, used as the end point in the present analysis, Figure 2)___________________________________________________________Example of what could be done.



    
   

  

62 Review of USACE’s proposed Water Quality (WQ) monitoring plan 
How can we link the Biological and WQ monitoring data? 

Fisher et al. 2017 

Presenter
Presentation Notes
Heat maps summarizing the posterior probability of non-zerocoral mortality (upper) and nine water quality exposure metrics(lower) across sites. White boxes indicate sites with insufficient data to assess mortality for that taxa. Control sites labelled in green andpotential impact sites black. Dendrogram shows a Euclidian hierarchical cluster analysis (complete linkage), with sites ordered from the lowest tothe highest branch means within each cluster
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WRAP-UP AND NEXT STEPS INCLUDING HOW TO ADDRESS UNFINISHED TOPICS IF ANY.
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