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1.0 BACKGROUND/PURPOSE 

The purpose of this report is to document the completion of construction activities in 

Canal #266 located in Big Pine Key, FL. This project is one of the Monroe County Canal 

Restoration Demonstration Projects testing various canal water quality improvement 

technologies to determine the cost and water quality improvement effectiveness. The 

existing weed barrier system has allowed the entry of seaweed into Canal 266 which has 

formed a thick layer of decomposing organic muck at the bottom. As a result, oxygen 

levels have been consumed, depleted, and the water quality has become Poor.  The 

drop in oxygen levels is also preventing the inhabitance of fish or other marine 

organisms. The Monroe County Canal Management Master Plan, which addresses all of 

the County residential canals, recommends removal of the organic material and 

installing an air curtain at the canal mouth, on the canal bottom, to prevent seaweed 

from entering the canal.  The removal of the organic material was previously completed 

and the Construction Engineering Inspection report for the organic material removal was 

previously submitted.  The air curtain restoration technology will prevent seaweed from 

entering the canal, restore some oxygen levels to habitable conditions, and help improve 

the water quality of the canal system. These restorations are being monitored for the 

next two years by Florida International University (FIU) to determine the effectiveness.  

This monitoring data will be used in the canal program planning to determine if additional 

technologies are required in Canal 266 to improve the water quality to FDEP standards.   

 

Amec Foster Wheeler completed the construction administration and engineering 

inspection services for the installation of the air curtain. The Amec Foster Wheeler 

organizational chart included the following personnel: 

• Ricardo Fraxedas, P.E. – Principal Engineer  

• Stephen Hanks, P.E. – Engineer of Record  

• Greg Corning, P.E. – Project Engineer 

• Jeremy Paris, P.W.S. – Project Scientist 

• Derek Dadesky, E.I. – Field Engineer  

Earth Tech Enterprises, Inc. was contracted by Monroe County to complete the 

installation and operation and maintenance for the air curtain system.   The installation 

contract value was $101,192 and the operation and maintenance is a Not-to-Exceed 

contract value of $49,500. 



MONROE COUNTY CANAL #266 

AMEC FOSTER WHEELER PROJECT NO. 6783-14-2614 

OCTOBER 2016 

 

4 

 

 

1.1 PROJECT AREA 

The project site is located between Witters and Baileys Lanes in Monroe County, Big 

Pine Key, Florida; Section 14 & 25, Township 66 S, Range 29 E, (Latitude: 24°41'56” 

North; Longitude: - 81°21'01” West). Figure 1 provides a site location map. 

 Figure 1 – Doctor’s Arm Big Pine Key 
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1.2 PROJECT OVERVIEW 

The project included the removal of the existing non-working air curtain and the 

installation of an air curtain with 28 diffusers placed on 14 weighted plastic bases placed 

on the canal bottom across the 60 foot wide mouth of the canal. This will result in the 

creation of an air curtain that will prevent the movement of seaweed into the canal under 

most circumstances. Each of the 14 weighted plastic bases contains 2 diffusers that 

connect to a manifold via 0.5-inch bottom line self-weighted tubing. The manifold 

contains 14 needle valves to allow for air flow adjustment. From the manifold, two 1.25-

inch stainless steel lines connect to two equipment cabinets, each of which contains 7 

compressors.  The system also includes a weather monitor and wind vane to allow the 

system to turn off at times of favorable wind conditions, which reduces energy use and 

allows for free passage of sea life in and out of the canal. All work was done per design 

and permit requirements.  

2.0 CONSTRUCTION ENGINEERING & INSPECTION 

Amec Foster Wheeler provided construction engineering and inspection services for the 

oversight of the canal restoration project to ensure that all permit requirements and 

design specifications were followed. The field activities extended from April 18, 2016 

through May 21, 2016. Turbidity and endangered species monitoring was conducted 

during the in-water work associated with the canal restoration. An activity summary table 

is provided below.  

 

2.1 SUMMARY OF ACTIVITIES 

General Field notes were prepared each day of construction and photo documentation of 

the activities were collected. Copies of photo documentation are included in Attachment 

A and the table below provides a weekly summary.   
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Table 1. Weekly Construction Summary 

Construction Week Activities Description 

Week 1: 
April 18 to 22 

Ordering equipment and began upland work including the 
electrical trenching, pour concrete pads for pumps and 
set compressors.  

Week 2: 
April 25 to 29 

Continued upland work including the electrical trenching, 
pour concrete pads for pumps and set compressors.  
Completed electrical inspections and notified 
homeowners of the closure of the canal. 

Week 3: 
May 2 to 7 

Turbidity barrier was installed at the mouth of canal to 
minimize sediment transfer into the OFW.  County 
inspections were completed and the removal of the 
existing weed barrier began.  

Week 4: 
May 9 to 14 

Contractor continued to remove the existing weed barrier 
and also began laying out the proposed diffusers and 
self-weighted tubing.  

Week 3: 
May 16 to 21 

Contractor completed the placement of the proposed 
diffusers and self-weight tubing and tested the 
equipment.   The air curtain was fully functional and the 
project completed. 

2.2 SUMMARY OF TURBIDITY MONITORING 

Water quality samples were taken by Amec Foster Wheeler to ensure that turbidity 

measurements were in compliance with South Florida Water Management District 

(SFWMD) Permit No. 44-00590-P, U.S. Army Corps of Engineers (USACE) Permit No. 

SAJ-2014-03356 (NW/GP-MIB), and Florida Keys National Marine Sanctuary (FKNMS) 

Permit No. FKNMS-2015-067. Per State requirements, turbidity within Florida 

Outstanding Waters is not to exceed an increase of 0 NTU above background levels at 

the canal mouth. Water samples were collected using Florida Department of 

Environmental Protection (FDEP) Standard Operating Procedures (SOP), and turbidity 

was measured using a Hach 2100Q portable turbidity monitor. The turbidity meter was 

calibrated every day prior to processing water samples. 

 

Throughout the course of the project turbidity readings were taken at a designated 

sample location once a day during an outgoing tide (See Figure 2: Water Quality 

Sample Site Map). The sample site was taken just outside the floating turbidity curtains 

to document compliance with a 0 NTU increase within the Florida Outstanding Waters.  

The water sample was taken to measure turbidity at 1 foot below the water’s surface. 
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Initial samples were collected the week prior to construction activities within the canal 

and averaged to establish a background turbidity value (see table below).  

Figure 2 - Doctor’s Arm Big Pine Key 

 

 

Over the course of the project the turbidity at the sample site was mostly consistent 

within background levels in the OFW.  Increased turbidity levels at the sample sites were 

correlated to natural factors that increased the bay water background levels such as high 

winds and rough waters which suspended particles within the bay. The table below 

summarizes the average turbidity measurements at the sample site compared to 

background turbidity levels. The turbidity measurements during the project were in 

compliance with the requirements set forth in the permits. 

Table 2. Average Turbidity Measurements 

Sample 

Locations 

Turbidity Measurements (NTUs) 

Average 

Background at 1’ 

Average at 1’ 

 

Sample Site 1 6.3 5.9 
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Conclusion: Through the course of this project, turbidity did not have any major impacts 

on the project’s progress.   Turbidity readings at the sample site outside the canal were 

mostly consistent with background levels. There were some days where turbidity 

measurements were slightly greater than 1 NTU above background but this correlated to 

natural environmental factors outside the canal such as high wind and rough waters. 

Water quality outside of the canal remained unaffected by the construction activities 

based upon continuous visual observations during construction activities.   

2.3 SUMMARY OF THREATENED AND ENDANGERED SPECIES ISSUES 

The project site is located within an area accessible to and within the known habitat of 

several Federal and State listed endangered and threatened species. The species of 

environmental concern includes the West Indian manatee (Trichechus manatus 

latirostris), the smalltooth sawfish (Pristis pectinate), the Kemp’s ridley sea turtle 

(Lepidochelys kempii), leatherback sea turtle (Dermocheyls coriacea), loggerhead sea 

turtle (Caretta caretta), green sea turtle (Chelonia mydas), and hawksbill sea turtle 

(Eremochelys imbricate). The West Indian manatee and smalltooth sawfish were the 

species most likely to be encountered and a brief description of these animals and their 

involvement with the project are discussed below: 

 

West Indian manatee -Manatees have large, seal-shaped bodies with paired flippers 

and a round, paddle-shaped tail. They are typically grey in color (color can range from 

black to light brown) and occasionally spotted with barnacles or colored by patches of 

green or red algae. The muzzle is heavily whiskered and coarse, single hairs are 

sparsely distributed throughout the body. Adult manatees, on average, are about nine 

feet long (3 meters) and weigh about 1,000 pounds. At birth, calves are between three 

and four feet long (1 meter) and weigh between 40 and 60 pounds. The West Indian 

manatee is listed as endangered by the USFWS, and is federally protected by the 

Marine Mammal Protection Act of 1972 and the Endangered Species Act of 1973. West 

Indian manatees are also protected in the state of Florida by the Manatee Sanctuary Act 

of 1978. 
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Smalltooth sawfish – Sawfish have long, flat snouts edged with pairs of teeth which are 

used to locate, stun, and kill prey. They have 25-29 teeth per side. Smalltooth sawfish 

are listened as endangered by the USFWS. Their diet includes mostly fish but also some 

crustaceans. Adult smalltooth sawfish are occasionally found inshore but most 

commonly found in deeper water. Juveniles most often inhabit brackish water within a 

mile of land. They can be found in a wide range of habitats, including mud bottoms, sand 

bottoms, oyster bars, red mangrove shorelines, docks, seawall-lined canals and piers. 
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Conclusion: The project was not affected by the presence of threatened and 

endangered species. There were no sightings of manatees, smalltooth, sawfish, or sea 

turtles.  

2.4 COMPLIANCE WITH PERMIT AND DESIGN SPECIFICATIONS  

In order to comply with the specifications it was required that the Contractor provide to 

the Engineer and the County two five minute videos demonstrating that the weed barrier 

systems are functioning properly.  At a minimum the videos were required to be shot 

from the northern and southern extent of the weed barrier systems, and preferably from 

water craft that traverses the weed barrier system during the five minute video.  During 

the video the contractor placed an empty plastic water bottle on the windward side of the 

weed barrier system to show that the water bottle does not cross into the canal within a 

one minute period.  The water bottle shall be retrieved from the canal after the video is 

complete.  

 

The contractor was also required to provide additional videos to demonstrate that the 

wind switch was functioning properly and set to the appropriate configuration.  The video 

documented a run condition, a no-run condition, and a chattering condition.  Prior to 

initiating the video, the motor start delay timer was set to one minute.  The contractor 

first demonstrated that the configuration of the wind switch was correct by manually 

holding the weather monitor to face the north direction and shooting the wind switch 
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display. While the weather monitor is still facing north, the contractor demonstrated that 

the green run light is on and the system was running.  The contractor then manually 

rotated the weather station to face the west for a period of one minute, and then 

demonstrated that the green run light was off and the system was not running.  The 

contractor then alternated the position of the weather monitor to face east then west 

every 30 seconds for 2 minutes.  The system should remain off during this two minute 

period.  The motor start delay timer was set to 15 minutes after the video was complete. 

 

Earth Tech Enterprises, Inc. provided the aforementioned videos that demonstrated 

successful completion of the project. Copies of all videos will be placed on CDs.  

 

Additionally, the project specifications required that the system produce no more than 60 

decibels of noise per the Monroe County Code of Ordinances.  Sound readings collected 

near the equipment cabinets exhibited a noise level of approximately 57 decibels.  

However, due to homeowner concerns the manufacturer replaced the cooling fans within 

the cabinets to reduce the noise level.  This modification has alleviated the homeowner 

concerns with the noise level.  

 

Prior to installation, the County entered into an agreement to access the property located 

at 30990 Baileys Lane, Big Pine Key to install and maintain the weed barrier equipment 

for the project. After installation was completed, the staging area was restored to 

preconstruction conditions.  A letter stating that the owner of the staging area property 

approved the final restoration was obtained. A copy of the access agreement and 

staging area approval letter are included as Attachment B and C.  

 

A punch list detailing the completion of the required project elements is provided below. 

The project was completed per all design and permit requirements as detailed in the 

table below and copies of permit close out documents are included as Attachment D. 

 Table 3. Permit Documentation 

Permit Agency Permit Number Issue Date 

SFWMD  44-00590-P June 9, 2015 

USACE SAJ-2014-03356 (GP-MIB) September 4, 2015 

FKNMS FKNMS-2015-067 June 11, 2015 

Monroe County 15105228 March 11, 2016 
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Project:  Canal #266 Air Curtain Installation Canal Water Quality Improvement Demonstration Project 
Location:  Doctor’s Arm, Big Pine Key, Florida 
Contractor:  Earth Tech Enterprises, Inc. 

Date:  17-June-16 
 

 

ITEM NO. DESCRIPTION 
REQUIRED 

QUANTITY 
OBSERVED 

QUANTITY 
COMMENTS 

 
1 

 
Mobilization and Demobilization 

 
1 

 
1 

All equipment was brought to the site as per the contract 

and removed from the project at project completion. 

 
 

2 

 
Erosion and Sediment Controls 

 
1 

 
1 

Wattles were placed around construction area and 

Turbidity curtains were installed at the mouth of the 

canal. Erosion and sediment controls were properly 

maintained during construction activities and removed 

from the site at project completion.  

 
 

3 

 
Air Curtain System 
 

 
1 
 

 
1 
 

Diffusers, compressors, weather monitor and wind vane 

were constructed according to plans and specifications.  

 

PROJECT CLOSEOUT DATE: 06/17/2016  
 
 
SIGN OFF ON COMPLETION:_______________________ 
 
 
PRINTED NAME: Greg Corning 
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ATTACHMENT A 

 

PROJECT PHOTOGRAPHS 



 

 

Existing weed barrier across the mouth of canal (photo dated August 14, 2014) 

 

 

 

 

 

 

 

 

 

 

 

 

 Existing weed barrier and vacant lot at mouth of canal (photo dated August 14, 2014) 

 



 

Erosion and sediment control around the staging area (photo dated April 27, 2016) 

 

Trenching for electrical conduit and tie into temporary electrical pole (photo dated May 3, 2016) 



 

Trenching for electrical conduit (photo dated May 3, 2016) 

 

Frame for concrete pad (photo dated May 3, 2016) 



Compressor cabinets with electrical conduit for control panel (photo dated May 5, 2016) 

 

Turbidity barrier around the existing weed gate to be removed (photo dated May 9, 2016) 

 



 

Control panel, compressor cabinets, and turbidity barrier (photo dated May 11, 2016) 

 

Compressors inside noise reducing cabinet for air curtain (photo dated May 11, 2016) 



 

 

Control Panel for air curtain (photo dated May 11, 2016) 

 

Manifold attached to compressor cabinet with pressure guage (photo dated May 11, 2016) 



 

 

 

Diffusers attached to weighted bases for air curtain (photo dated May 25, 2016) 

 

Compressors in noise reducing cabinets, control panel, wind vane and air curtain installed and site 

restoration complete (photo dated May 27, 2016) 
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ATTACHMENT B 

 

HOMEOWNER APPROVAL OF CONSTRUCTION STAGING 

AREA USED FOR RESTORATION 

 

 

 

 

 

 

 

 



 

 

   BOARD OF COUNTY COMMISSIONERS 

    Danny L. Kolhage, District 1 
    Mayor Heather Carruthers, District 3 

    Mayor Pro Tem George Neugent, District 2 
     David Rice, District 4 

     Sylvia J. Murphy, District 5 
 

 

 

 

 

         

 
 
June 23, 2016 

 
Larry and Pamela Aravena Lejeune 
10035 Ridgely Road 
Baton Rouge, LA 70709-2834 
 
Subject:  Satisfaction with Restoration Work on Your Property 

Related to Use as a Staging Area for Weed Barrier Installation for Water Quality Improvement 
30990 Baileys Lane, Big Pine Key, FL, 33043. Parcel Identification Number 00310730-000000 

 
Dear Mr. Larry and Mrs. Pamela Arvena Lejeune,  
 
The County has completed the Weed Barrier Installation water quality improvement project on your canal.  We 
greatly appreciate the use of your property for staging of material and equipment!  
 
Please note Item #2 of the Hold Harmless/Maintenance Agreement you signed stated:   
During the Weed Barrier Restoration Project, all existing structures and equipment will be removed. Two 3' x 3' 
concrete pads will be constructed on the southern end of the Property. One ¾ horsepower compressor installed 
inside of a noise reducing box will be located on each concrete pad and will be connected to a new electrical panel. 
Concrete pads will be surrounded by ornamental plants. Each compressor will supply air to a diffuser manifold 
which will be installed on canal bottom the width of the Canal. The contractor will be responsible for replacing in-
kind any damage to private property. 
 
Please note Item #3 of the Hold Harmless/Maintenance Agreement you signed stated:   
Once the Weed Barrier Restoration Project is complete, the Contractor will return the property to its original or 
better condition which includes re-grading, re-sodding or resurfacing of disturbed areas. 
 
All of the work related to use of your property for Weed Barrier installation has been completed. The property has 
been restored to its original or better conditions. Please inspect the videos/photographs provided to you and/or the 
actual property and acknowledge that the restoration meets your approval 
 
Please return the signed notarized acceptance of the restoration work at your property to my attention or to an 
Amec Foster Wheeler representative. 
 
 
  
Sincerely, 
 
 
Greg Corning, P.E. 
Amec Foster Wheeler 
Environment & Infrastructure Americas 
5845 NW 158th Street 
Miami Lakes, FL 33014 
Cell Phone – (314) 920-8359 



 

 

ACCEPTANCE OF RESTORATION WORK 
 

 

We, Larry and Pamela Aravena Lejeune, acknowledge that We are satisfied with the restoration work 

completed on our property located at 30990 Baileys Lane, Big Pine Key, FL, 33043, Parcel Identification 

Number 00310730-000000 in association with completion of the Monroe County water quality 

improvement weed barrier installation project.   

 

 

IN WITNESS WHEREOF, the parties have agreed to the acceptance of the restoration work on 

this ___________day of    _______________, 2016 

 

 

 

By: __________________________________________ 

 Larry Lejeune, Property Owner 

Date:_____________________ 

 

 

STATE OF _________________________  

COUNTY OF _______________________ 

The foregoing instrument was acknowledged before me this _______ day of _______, ______ by Larry 

Lejeune, owner of the property listed above.  Who is personally known to me or has produced his  

________________ as identification. 

 

Signature of Notary Public  

______________________    Commission No. _______________ 

_____________________    My commission expires: _________ 

Print Notary Name or Stamp 

 

 
By: __________________________________________ 

 Pamela Aravena Lejeune, Property Owner 

Date:_____________________ 

 

 

 

STATE OF _________________________  

COUNTY OF _______________________ 

The foregoing instrument was acknowledged before me this _______ day of _______, ______ by Pamela 

Aravena Lejeune, owner of the property listed above.  Who is personally known to me or has produced 

her  ________________ as identification. 

 

Signature of Notary Public  

______________________    Commission No. _______________ 

_____________________    My commission expires: _________ 

Print Notary Name or Stamp 

        

   



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ATTACHMENT #1 

 

Photographs of the Pre-Construction and Restored Conditions of the Properties 

 
 

 

 

   



 
Photo No. 1.  Pre-Construction Conditions on Staging Area for Canal #266 

 

 
Photo No. 2.  Pre-Construction Conditions on Staging Area for Canal #266 

 



 
Photo No. 3.  Post Construction Conditions on Staging Area for Canal #266 

 



 
 

Photo No. 4.  Post Construction Conditions on Staging Area for Canal #266 
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ATTACHMENT C 

 

ACCESS AGREEMENT FOR EQUIPMENT 
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ATTACHMENT D 

 

PERMIT CLOSE OUT DOCUMENTS 

 



1

Corning, Greg W

From: Joanne Delaney - NOAA Affiliate <joanne.delaney@noaa.gov>
Sent: Monday, July 18, 2016 11:19 AM
To: Corning, Greg W
Subject: Re: Monroe County Canal 266 and 287 - Weed Barrier Installation Project Completion - 

FKNMS-2015-067

Thank you, Greg, for this notification and congratulations on completing the project. FKNMS does not require 

anything further regarding this permit. 

Sincerely, 

Joanne 

 

 

------------- 

Joanne Delaney 

Permit Coordinator 

NOAA/Florida Keys National Marine Sanctuary 

joanne.delaney@noaa.gov 

(305) 809-4714 

floridakeys.noaa.gov 

Join us on Facebook 

Follow us on Twitter 

 

 

On Mon, Jul 18, 2016 at 8:05 AM, Corning, Greg W <greg.corning@amecfw.com> wrote: 

Joanne,  

  

The construction activities for the Canal 266 and 287 weed barrier installation projects have been 
completed.  Please let us know if you need any additional information to close out the FKNMS-2015-067 permit.   

  

Thanks again for all your assistance 

  

Greg Corning, P.E.  

Technical Professional III - Engineer 

Amec Foster Wheeler 

Environment & Infrastructure Americas 

  

5845 NW 158 St. 

Miami Lakes, Fl. 33014 










