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 T R A N S M I T T A L  
 

To: Mr. Nolin Moon, P.E. From: R. J. “Bo” Bruner III, P.E. 
Florida Department of Environmental Protection 
South District Office 
2295 Victoria Avenue, Suite 364 
Fort Myers, FL 33901 
  
Attn: Mr. Nolin Moon, P.E.  Date: May 24, 2015 
 
Re:  Request for Certification of Completion of Long-Term Care and Release from 
Consent Order 89-0466 – Amendment No. 3 for the Stock Island Landfill (WACS 
#79636) 
 
We Are Sending You:   Method of shipment: FedEx 

 Attached  Under separate cover via  
 
 Drawings  Documents  Tracings 
 
 Prints   Specifications  Catalogs 
 
 Copy of letter  Other:  
 

Quantity Description 

2 Hardcopies Request for Certification of Completion of Long-Term Care and Release from Consent Order 89-
0466 – Amendment No. 3 for the Stock Island Landfill (WACS #79636) 

1 Electronic 
Copy 

Request for Certification of Completion of Long-Term Care and Release from Consent Order 89-
0466 – Amendment No. 3 for the Stock Island Landfill (WACS #79636) 

  

 

If the material received is not as listed, please notify us at once. 

Remarks:  

 

Copy To: Gus Rios/FDEP (Administrator, Marathon Branch Office) 
Dee Dee Green/City of Key West 
John Paul Castro/City of Key West 
Elizabeth Ignoffo/City of Key West 
Sean McCoy/CH2M 
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CH2M 
3011 S.W. Williston Road 
Gainesville, Florida 32608 
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Nolin Moon, P.E. 
Environmental Manager, Domestic & Industrial Waste Water 
South District Office 
2295 Victoria Avenue, Suite 364 
Fort Myers, FL  33901 

May 24, 2016 

Subject: Request for Certification of Completion of Long‐Term Care and Release from Consent Order 89‐
0466 – Amendment No. 3 for the Stock Island Landfill (WACS #79636). 

Dear Mr. Moon, 

On behalf of the City of Key West (“City”), CH2M HILL Engineers, Inc. (“Engineer”) has prepared the 
following request for Certification of Completion of Long‐Term Care for the Stock Island Landfill (WACS 
#79636), as well as a concurrent request for release from Consent Order 89‐0466 – Amendment No. 3 
(Report, Appendix I).  

This request was prepared in accordance with the requirements of Chapter 62‐701.620, Florida 
Administrative Code (F.A.C.) for FDEP review. The following technical report and included appendices 
address subsidence, barrier layer effectiveness, stormwater management, landfill gas production, 
groundwater monitoring data, and perpetual care of the property post long‐term care.  

Following conclusion of the Long‐Term Care period, the City proposes to continue maintenance of the 
property with specific maintenance activities included in the Stabilization Report (Appendix II). 

Should you have any questions regarding the attached submittal, please do not hesitate to contact me 
at 352‐384‐7023 or by email at: bo.bruner@ch2m.com. 

Sincerely,  
CH2M Engineers, Inc. 

 

R.J. (Bo) Bruner III, P.E. 
Senior Technologist 

ATTACHMENTS 
 
cc:  Mr. Gus Rios, Administrator, FDEP Marathon Office 
  Mr. John Paul Castro, Utilities Director, City of Key West 
  Ms. Dee Dee Green, Solid Waste Coordinator, City of Key West 
  Ms. Elizabeth Ignoffo, Contract & Permit Engineer, City of Key West 
  Mr. Sean McCoy, Project Manager, CH2M 
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1 INTRODUCTION 
On behalf of the City of Key West (“City”), CH2M HILL Engineers, Inc. (“Engineer”) has prepared the 
following Certification of Completion of Long‐Term Care for the Stock Island Landfill (WACS #79636), as 
well as request for release from Consent Order 89‐0466 – Amendment No. 3 (included as Appendix I).  
 
For background, the City of Key West encompasses both the main island known as Key West, some small 
nearby islands, and a portion of the island to the east called Stock Island, specifically the portion of Stock 
Island north of US Highway ‐1 commonly referred to as North Stock Island (NSI). NSI was annexed into 
the City along with the closed City landfill prominent on the landscape, reaching an elevation of 
approximately 90 feet (NAVD88). 
 
The Stock Island Landfill was closed in two phases; Phase I was closed in 1990 and Phase II was closed in 
1992. The landfill was closed by placing 18 inches of screening sand over one layer of 30‐mil PVC 
geomembrane, which, in turn, overlies 6 inches of bedding sand. Phase I and II construction information 
not pertinent to this Report is included on OCULUS and therefore omitted from inclusion in this report. 
 
In accordance with the included Consent Order, the City is respectfully requesting the Florida 
Department of Environmental Protection (“FDEP”) release the City from Long‐Term Care of the Stock 
Island Landfill, as defined by 62‐701, Florida Administrative Code (FAC) and the current Consent Order 
(89‐0466 – Amendment No. 3). This request is contingent on the City continuing perpetual care of the 
property, with specifics included in Section 4, Summary and Conclusions and in the Stabilization Report 
(Appendix II). 
 
In addition, in accordance with the requirements of Chapter 62‐701.620(6), the technical report 
required in Paragraph 62‐701.510(8)(b), FAC is included as a separate technical report. Please see 
Appendix III for the Stock Island Landfill Water Quality Monitoring Technical Report (June 2011‐ 
December 2015). 
 
This overall Report was prepared in accordance with the requirements of Chapter 62‐701.620, FAC, for 
FDEP review. This technical report, including appendices, addresses subsidence, barrier layer 
effectiveness, stormwater management, landfill gas production, groundwater monitoring data, and 
perpetual care of the property throughout the post long‐term care period.  

2 STABILIZATION REPORT 
The Stock Island Landfill Stabilization Report is located in Appendix II. 

3 WATER QUALITY MONITORING 
TECHNICAL REPORT (June 2011‐ 
December 2015) 

The Water Quality Monitoring Technical Report (June 2011‐December 2015) is located in Appendix III.  
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4 SUMMARY AND CONCLUSIONS 
On behalf of the City of Key West, CH2M HILL Engineers, Inc. has prepared this notification of 
certification, signed and sealed by a professional engineer, verifying that long‐term care of the Stock 
Island Landfill has been completed in accordance with the Closure Plan (Appendix IV) and is to be 
included in the landfill operating record. 
 
The Engineer noted no signs of subsidence anywhere on the landfill. Slopes and the top shelf were 
relatively smooth, easily navigable by a mower. In addition, there were no signs of extensive erosion and 
no signs of the exposed polyvinyl chloride (PVC) geomembrane cap. The cover system appeared intact 
and operational. 
 
Stormwater management is performed in accordance with the South Florida Water Management 
District Permit 44‐00076‐S. Stormwater structures, berms, and terraces appeared undamaged and 
functional with minimal or no signs of erosion. The inspection was conducted during a dry period; 
therefore, the functionality of the system was not observed. The system will continue to be managed in 
accordance with the aforementioned permit. 
 
In addition to analysis of recent topography, the Stabilization Report (Appendix II) includes a comparison 
of recent topography and the 2007 FDEM LiDAR survey within the landfill footprint. Comparison of 
topography dating back approximately nine (9) years and what was obtained recently indicates the only 
areas of subsidence were either repaired as part of the subsidence repair work described in Section 2.2, 
or low areas located at stormwater drainage inlets where the 2007 LiDAR failed to obtain the same level 
of accuracy as recent topographic mapping. Sideslopes and the top shelf exhibited no significant 
subsidence in the comparison. It is the Engineer’s conclusion that the comparison between recent 
topography and the 2007 FDEM LiDAR survey indicates significant subsidence of the waste has ceased in 
accordance with Chapter 62‐701.620(1)(c), F.A.C. 
 
Sampling of the landfill gas vents indicated the presence of methane and hydrogen sulfide in seven (7) of 
the vents on the top shelf of the landfill with trace amounts of methane in a few additional wells. 
Sampling of the remaining vents indicated no measurable methane or hydrogen sulfide. Landfill gas 
measurements indicated the intermittent presence of landfill gas at the deeper vents (i.e. those on the 
top shelf), with no indication the vents on the sideslope are producing gas in consistently measureable 
amounts. Although LFG production is still occurring, it is occurring at a slow rate and only detectable in 
the deepest portion of the landfill; therefore, LFG production in and of itself should not prevent the 
termination of long‐term care of the landfill. 
 
Regarding groundwater, semi‐annual water quality sampling events for groundwater monitoring wells at 
the Stock Island Landfill over the 5‐year‐period, June 2011 ‐ December 2015, were reviewed and 
evaluated. Only one groundwater parameter was found to occasionally exceed the Groundwater 
Cleanup Target Levels (GCTLs) set forth in Chapter 62‐777, F.A.C. This parameter was TDS at Well #2 and 
Well #3. Both of these wells are between the landfill and the Gulf of Mexico. The background water 
condition is due to the Gulf of Mexico tidal influence the groundwater incurs through the highly 
permeable formations. Therefore, the TDS GCTL exceedance should not be seen as a potential concern 
for leachate leaks. The other parameters that have been monitored have not shown any GCTL 
exceedance or concerning data trends. The data analyzed during the reporting period indicated the 
landfill does not impact groundwater at concentrations that may be expected to result in violations of 
Department water quality standards or criteria. Therefore, CH2M proposes groundwater monitoring be 
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removed and groundwater wells abandoned as part of the Certification of Completion of Long‐Term 
Care for the Stock Island Landfill. 
 
In closing, the request for Certification of Completion of Long‐Term Care for the Stock Island Landfill 
(WACS #79636), as well as release from Consent Order 89‐0466 – Amendment No. 3 (included as 
Appendix I) has been prepared in accordance with Chapter 62‐701.620, FAC. Upon Department 
acceptance of the City’s request to certify discontinuation of the Long‐Term Care requirements of 
Chapter 62‐701.620, FAC, for the Stock Island Landfill, the City will maintain the property throughout a 
period herein referred to as “perpetual.” City perpetual maintenance will continue to include the 
following: 
 

 Management of the property in accordance with the South Florida Water Management District 
Permit 44‐00076‐S (Appendix II, Exhibit 4). 

 Mowing / Clearing of vegetation over the capped area six times per year, or on an as‐needed basis. 
Vegetation clearing would include clearing areas surrounding stormwater structures in accordance 
with the stormwater permit. 

 Iguana control services are utilized on an as‐needed basis. The City will continue to proactively 

protect the geomembrane from iguana activity on the capped landfill area with the ongoing 

assistance of a professional iguana management and removal contractor. 

 In the event subsidence occurs, the City will repair area(s) in such a manner as to return the area(s) 
to their original permitted closure condition. 

 The City will continue to address sparse and / or distressed vegetation over the entire Stock Island 
Landfill by replanting on an as‐needed basis. 
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BEFORE THE STATE OF FLORIDA 
DEPARTMENT OF ENVIRONMENTAL PROTECTION  

 
STATE OF FLORIDA DEPARTMENT ) IN THE OFFICE OF THE 
OF ENVIRONMENTAL PROTECTION ) SOUTH DISTRICT 
 )   
vs. )   OGC FILE NO. 89-0466 
 ) 
CITY OF KEY WEST )   
 ) 

 

CONSENT ORDER AMENDMENT NO. 3 

 This Consent Order Amendment No. 3 (“Order”) is entered into between the State of 

Florida Department of Environmental Protection (“Department”) and the City of Key West 

(“Respondent”) to modify certain terms and conditions of a Consent Order previously entered 

into between the parties. 

The Department and the Respondent agree:  

1. The Department and Respondent previously entered into a Consent Order to 

allow the continued operation of the Stock Island Landfill, to include the Long-term Care 

Period which is scheduled to end on April 24, 2016. The Consent Order (“1989 Order”), with 

the same caption and OGC number as is set forth above, was filed with the Clerk of the 

Department on July 27, 1989 and amended on August 1, 1991, entitled “Consent Order 

Amendment 1” and on July 10, 1992, entitled “Consent Order Amendment 2” (collectively 

referred to as “Amendments”).  The 1989 Order and its subsequent Amendments are attached 

as Exhibit I and incorporated herein.    

2. The Department is the administrative agency of the State of Florida having the 

power and duty to administer and enforce the provisions of the Florida Resource Recovery 

and Management Act, Sections 403.702, et seq., Florida Statutes (“F.S.”), and the rules 

promulgated and authorized in Title 62, Florida Administrative Code (“F.A.C.”).  The 

Department has jurisdiction over the matters addressed in this Order. 

3. Respondent is a “person” within the meaning of Sections 403.031(5) and 

403.703(22), F.S. 
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3. Respondent is responsible for the long-term care, monitoring, and maintenance 

of a Class I Sanitary Landfill, known as the Stock Island Landfill (“Landfill”), located at 5701 

West Junior College Road, Stock Island, in Monroe County, Florida (“Facility”).  The Facility’s 

Facility ID Number is WACS #79636.   

4. Respondent operates the long-term care plan for the Facility under Permit No. 

89-0466 which expires on April 24, 2016.  

5. The Department and Respondent agree to repair the closed landfill, due to 

subsidence of waste and erosion of cover, in accordance with the CH2MHILL Repair Submittal 

(“Submittal”) of March 5, 2009.  A copy of the Submittal is attached as Exhibit II. 

 

Having reached a resolution of the matter Respondent and the Department mutually 

agree and it is 

ORDERED: 

7. Respondent shall comply with the following corrective actions within the stated 

time periods: 

a) By June 1, 2010, Respondent shall complete all repairs to the landfill cap 

addressed in the Submittal to the Department’s satisfaction. 

b) Respondent shall notify the Department’s Marathon Branch Office one 

week prior to starting the repairs.   

c) Respondent shall submit weekly reports to the Department’s Marathon 

Branch Office each Friday, by fax to (305) 289-2314, or by email to 

Barbara.Nevins@dep.state.fl.us summarizing all repair work done, all repair work anticipated to 

be done for the following week, and completion of the project.  

d) By June 30, 2010, Respondent shall submit a certification of completion of 

construction signed and sealed by a Professional Engineer, licensed in the state of Florida.  The 

form for this submittal is attached in Exhibit I.  The completed form shall be sent to the 

Department of Environmental Protection, Post Office Box 2549, Fort Myers, Florida 33902. 



DEP vs. City of Key West  
Consent Order Amendment 3, OGC No. 89-0466 
Page 3 
 

SW_CO  REV. 06/09 

8. Within 20 days of the effective date of this Order, Respondent shall pay the 

Department $ 500.00 for costs and expenses incurred by the Department during the 

investigation of this matter and the preparation and tracking of this Order.   

9. Respondent agrees to pay the Department stipulated penalties in the amount of  

$ 100.00 per day for each and every day Respondent fails to timely comply with any of the 

requirements of paragraph(s) 7 of this Order.  The Department may demand stipulated 

penalties at any time after violations occur.  Respondent shall pay stipulated penalties owed 

within 30 days of the Department’s issuance of written demand for payment, and shall do so 

as further described in paragraphs 10 and 11, below.  Nothing in this paragraph shall prevent 

the Department from filing suit to specifically enforce any terms of this Order.   

10. Respondent shall make all payments required by this Order by cashier's check or 

money order.  Payment instruments shall be made payable to the “Department of 

Environmental Protection” and shall include both the OGC number assigned to this Order and 

the notation “Ecosystem Management and Restoration Trust Fund.” 

11. Except as otherwise provided, all submittals and payments required by this 

Order shall be sent to Department of Environmental Protection, Post Office Box 2549, Fort 

Myers, Florida 33902.  

12. Respondent shall allow all authorized representatives of the Department access 

to the Facility and the Property at reasonable times for the purpose of determining compliance 

with the terms of this Order and the rules and statutes administered by the Department. 

13. In the event of a sale or conveyance of the Facility or of the Property upon which 

the Facility is located, if all of the requirements of this Order have not been fully satisfied, 

Respondent shall, at least 30 days prior to the sale or conveyance of the Facility or Property, 

(a) notify the Department of such sale or conveyance, (b) provide the name and address of the 

purchaser, operator, or person(s) in control of the Facility, and (c) provide a copy of this Order 

with all attachments to the  purchaser, operator, or person(s) in control of the Facility.  The sale 

or conveyance of the Facility or the Property does not relieve Respondent of the obligations 

imposed in this Order.  
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14. If any event, including administrative or judicial challenges by third parties 

unrelated to Respondent, occurs which causes delay or the reasonable likelihood of delay in 

complying with the requirements of this Order, Respondent shall have the burden of proving 

the delay was or will be caused by circumstances beyond the reasonable control of Respondent 

and could not have been or cannot be overcome by Respondent's due diligence. Neither 

economic circumstances nor the failure of a contractor, subcontractor, materialman, or other 

agent (collectively referred to as “contractor”) to whom responsibility for performance is 

delegated to meet contractually imposed deadlines shall be considered circumstances beyond 

the control of Respondent (unless the cause of the contractor's late performance was also 

beyond the contractor's control).  Upon occurrence of an event causing delay, or upon 

becoming aware of a potential for delay, Respondent shall notify the Department by the next 

working day and shall, within seven calendar days notify the Department in writing of (a) the 

anticipated length and cause of the delay, (b) the measures taken or to be taken to prevent or 

minimize the delay, and (c) the timetable by which Respondent intends to implement these 

measures.  If the parties can agree that the delay or anticipated delay has been or will be 

caused by circumstances beyond the reasonable control of Respondent, the time for 

performance hereunder shall be extended.  The agreement to extend compliance must identify 

the provision or provisions extended, the new compliance date or dates, and the additional 

measures Respondent must take to avoid or minimize the delay, if any.  Failure of Respondent 

to comply with the notice requirements of this paragraph in a timely manner constitutes a 

waiver of Respondent's right to request an extension of time for compliance for those 

circumstances.  

15. The Department, for and in consideration of the complete and timely 

performance by Respondent of the obligations agreed to in this Order, hereby conditionally 

waives its right to seek judicial imposition of damages or civil penalties for violations outlined 

in this Order.  This waiver is conditioned upon (a) Respondent’s complete compliance with all 

of the terms of this Order, and (b) the remediation of contaminated areas to the applicable site 

rehabilitation levels.  The Department’s cause of action for damages accrues when the 
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Department concludes that remediation of contaminated areas to the applicable site 

rehabilitation levels is not feasible or that the Respondent failed to completely implement the 

Department-approved remedial or corrective action plan (however designated).  If the 

Department and Respondent fail to reach agreement on the payment of the damages, the 

Department may initiate appropriate legal action to recover the damages as provided by law. 

16. This Order is a settlement of the Department’s civil and administrative authority 

arising under Florida law to resolve the matters addressed herein.  This Order is not a 

settlement of any criminal liabilities which may arise under Florida law, nor is it a settlement 

of any violation which may be prosecuted criminally or civilly under federal law.  Entry of this 

Order does not relieve Respondent of the need to comply with applicable federal, state, or 

local laws, rules, or ordinances. 

17. The Department hereby expressly reserves the right to initiate appropriate legal 

action to address any violations of statutes or rules administered by the Department that are 

not specifically resolved by this Order.  

18. Respondent is fully aware that a violation of the terms of this Order may subject 

Respondent to judicial imposition of damages, civil penalties up to $10,000.00 per day per 

violation, and criminal penalties. 

19. Respondent acknowledges and waives its right to an administrative hearing 

pursuant to sections 120.569 and 120.57, F.S., on the terms of this Order.  Respondent also 

acknowledges and waives its right to appeal the terms of this Order pursuant to section 120.68, 

F.S. 

20. No modifications of the terms of this Order will be effective until reduced to 

writing, executed by both Respondent and the Department, and filed with the clerk of the 

Department.   

21. The terms and conditions set forth in this Order may be enforced in a court of 

competent jurisdiction pursuant to sections 120.69 and 403.121, F.S.  Failure to comply with the 

terms of this Order constitutes a violation of section 403.161(1)(b), F.S.  



DEP vs. City of Key West  
Consent Order Amendment 3, OGC No. 89-0466 
Page 6 
 

SW_CO  REV. 06/09 

22. This Consent Order is a final order of the Department pursuant to section 

120.52(7), F.S., and it is final and effective on the date filed with the Clerk of the Department 

unless a Petition for Administrative Hearing is filed in accordance with Chapter 120, F.S.  

Upon the timely filing of a petition, this Consent Order will not be effective until further order 

of the Department. 

23. Persons who are not parties to this Consent Order, but whose substantial 

interests are affected by it, have a right to petition for an administrative hearing under sections 

120.569 and 120.57, Florida Statutes.  Because the administrative hearing process is designed to 

formulate final agency action, the filing of a petition concerning this Consent Order means that 

the Department’s final action may be different from the position it has taken in the Consent 

Order.   

The petition for administrative hearing must contain all of the following information:  

a) The OGC Number assigned to this Consent Order; 

b) The name, address, and telephone number of each petitioner; the name, address, 

and telephone number of the petitioner’s representative, if any, which shall be the 

address for service purposes during the course of the proceeding; 

c) An explanation of how the petitioner’s substantial interests will be affected by the 

Consent Order; 

d) A statement of when and how the petitioner received notice of the Consent Order;  

e) Either a statement of all material facts disputed by the petitioner or a statement that 

the petitioner does not dispute any material facts;  

f) A statement of the specific facts the petitioner contends warrant reversal or 

modification of the Consent Order; 

g) A statement of the rules or statutes the petitioner contends require reversal or 

modification of the Consent Order; and 
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h) A statement of the relief sought by the petitioner, stating precisely the action 

petitioner wishes the Department to take with respect to the Consent Order. 

 The petition must be filed (received) at the Department's Office of General Counsel, 

3900 Commonwealth Boulevard, MS# 35, Tallahassee, Florida 32399-3000 within 21 days of 

receipt of this notice.  A copy of the petition must also be mailed at the time of filing to the 

District Office at Department of Environmental Protection, Post Office Box 2549, Fort Myers, 

Florida 33902.  Failure to file a petition within the 21-day period constitutes a person’s waiver 

of the right to request an administrative hearing and to participate as a party to this 

proceeding under sections 120.569 and 120.57, Florida Statutes.  Before the deadline for filing a 

petition, a person whose substantial interests are affected by this Consent Order may choose to 

pursue mediation as an alternative remedy under section 120.573, Florida Statutes.  Choosing 

mediation will not adversely affect such person’s right to request an administrative hearing if 

mediation does not result in a settlement.  Additional information about mediation is provided 

in section 120.573, Florida Statutes and Rule 62-110.106(12), Florida Administrative Code.  

24. Rules referenced in this Order are available at 

http://www.dep.state.fl.us/legal/Rules/rulelistnum.htm. 

 25.  Except as expressly provided in this Order, all terms of the original 1989 Order 

and Amendments described in Paragraph 1 of this Order shall remain in full force and effect. 
 

 26. The date of filing this Order remains July 27, 1989. 

FOR THE RESPONDENT: 
  
 
____________________________________  ______ 
Craig Cates, Mayor Date 
City of Key West       
      

 
  
 
 

http://www.dep.state.fl.us/legal/Rules/rulelistnum.htm
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DONE AND ORDERED this ____ day of _________, 2010, in Lee County, Florida. 
 
 

STATE OF FLORIDA DEPARTMENT 
OF ENVIRONMENTAL PROTECTION 
 
 
____________________________________  
Jon M. Iglehart 
District Director  
South District 
 

 
Filed, on this date, pursuant to section 120.52, F.S., with the designated Department Clerk, 
receipt of which is hereby acknowledged. 

 
 
________________________________  _____________________ 
Clerk     Date 
 
Copies furnished to: 
 
Lea Crandall, Agency Clerk  
Mail Station 35  
 
SW_CO (REV. 06/09) 
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1 INTRODUCTION 
On behalf of the City of Key West (“City”), CH2M HILL Engineers, Inc. (“Engineer”) has prepared the 
following Stabilization Report for the Stock Island Landfill (WACS #79636) in accordance with the 
requirements of Chapter 62‐701.620(6), Florida Administrative Code (F.A.C.) for the Florida Department 
of Environmental Protection (“FDEP”/”Department”) review. This technical report addresses subsidence, 
barrier layer effectiveness, stormwater management, and landfill gas production.  
 
As the Stock Island Landfill was constructed without a bottom liner or leachate collection system, 
removal system effectiveness and leachate quantity is not addressed.  
 
The landfill gas “management” system was constructed approximately twenty years ago to effectively 
vent landfill gases into the atmosphere. Additional discussion regarding landfill gas production follows in 
Section 5 – Landfill Gas Production. 
 
In addition, in accordance with the requirements of Chapter 62‐701.620(6), the technical report 
required in Paragraph 62‐701.510(8)(b), F.A.C. is included as a separate technical report submitted to 
FDEP concurrent with this report. Please see Appendix B for the Stock Island Landfill Water Quality 
Monitoring Technical Report (June 2011‐ December 2015). 

2 SUBSIDENCE 

2.1 Site Inspection 
On February 24, 2016 at approximately 10:00 AM, the Engineer performed a site inspection of the Stock 
Island Landfill. The facility was collocated next to a bus terminal under construction at the time of the 
inspection. Weather conditions were clear and sunny with minimal breeze.  
 
Entrance to the facility was properly secured by fencing and waterfrontage. The perimeter road was well 
maintained, and vegetation outside the perimeter road and throughout the lower landfill sideslope 
sections showed signs of healthy growth. No distressed vegetation was observed outside the perimeter 
road. 
 
The certifying engineer from Phases I and II closure noted the thickened growth of mangrove along the 
shoreline. The only gap in growth occurs where an outfall structure drains stormwater, thus scouring the 
shoreline clear for a few feet on either side of discharge. The shoreline mangrove stand, a common 
environmental risk assessment indictor, showed signs of healthy growth throughout. 
 
Following inspection of the landfill perimeter, the Engineer inspected sideslopes and the top shelf for 
subsidence, distressed vegetation, landfill gas vent production, and general signs of erosion. Photos 
were taken of both healthy stands of variegated vegetation, as well as sparse areas undergoing City 
replacement and repair of areas with sparse or limited vegetation. Please see Exhibit 1 for photographs 
from the site inspection and subsequent ongoing City vegetation maintenance / replacement. 
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The variegated vegetation comprises species native to Florida, drought tolerant, and able to withstand 
the saltwater environment. The Engineer initially designed the variegated cover system to best 
withstand the difficult growing environment, as a traditional Bahia grass cover system could not survive 
the harsh environment. Unfortunately, the variegated vegetation does not produce the same level of 
coverage. Regardless, the Engineer estimated adequate coverage over more than 90‐percent of the 
landfill cap, with the remaining areas mostly sparse and/or distressed, but not entirely without 
vegetation.  
 
The Engineer noted no signs of subsidence anywhere on the landfill. Slopes and the top shelf were 
relatively smooth, easily navigable by a mower. In addition, there were no signs of erosion extensive 
enough to have exposed the polyvinyl chloride (PVC) geomembrane cap. The cover system appeared 
intact and fully operational. 
 
Section 3.4 describes the City perpetual maintenance plans and Section 5 describes gas production, 
including recent sampling results. 

2.2 Previous Subsidence Repairs 
In February 2008, two areas of subsidence were observed. The general areas of subsidence are 
described below: 
 
Southwest Face 
The area of subsidence on the southwest face of the landfill began in the first terrace swale 
(approximately elevation 40) and extended up the slope approximately 50 feet. The area extended 
approximately 80 feet northwest to southeast along the face of the slope and approximately 3 feet deep 
at its deepest point. There was no evidence of soft spots or hollow areas beneath the geomembrane. 
The slopes from the edge of the subsidence to the center were relatively flat, and there was no evidence 
of surface cracking or slope failure. The recommended remediation for this area was backfilling with 
clean fill material and grading to approximately the original design slope. Following the completion of 
the grading, the area was sodded with drought tolerant ground cover. 
 
North Face 
The area of subsidence on the north face of the landfill began approximately 1/3 of the way up the 
lower slope below the first terrace swale and extended up the slope approximately 25 feet. The area 
extended approximately 30 to 35 feet west to east along the face of the slope and was approximately 3 
to 4 feet deep at it deepest point. There was no evidence of soft spots or hollow areas beneath the 
geomembrane. The slopes from the edge of the subsidence to the center were relatively steep and 
there was evidence of surface cracking at the top of the area of subsidence. The recommended 
remediation for this area was to expose and replace the geomembrane in the area of subsidence, 
backfill the area with clean fill material and grade to approximately the original design slope. The 
geomembrane repair extended approximately 5 feet in all directions beyond the area of subsidence or 
areas of visible geomembrane damage. Clean bedding sand was placed beneath the new geomembrane. 
Following the completion of the geomembrane repair and grading, the area was sodded with drought 
tolerant ground cover. 
 
The importance of this documented subsidence repair is that it coincided (approximately) with a LiDAR 
(Light Detection and Ranging) survey for Monroe County in late 2007, creating 1‐ft contour maps based 
on a 2‐foot vertical mapping standard (NAVD88) of the County for the Florida Division of Emergency 
Management (FDEM). Details regarding the aforementioned subsidence repairs are included in Exhibit 2. 
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The following Section on Comparison Topography describes the use of the 2007 FDEM survey for 
comparison with a current survey produced for analysis and presentation in this report. 

2.3 Comparison Topography 
Exhibit 3 includes recent topography of the Stock Island Landfill obtained from a licensed surveyor in the 
State of Florida. The survey depicts smooth contours, with no obvious signs of subsidence.  
 
To further analyze topography for subsidence, comparison topography was obtained from a LiDAR (Light 
Detection and Ranging) survey for Monroe County in late 2007, creating 1‐ft contour maps (NAVD88) 
performed on behalf of the Florida Division of Emergency Management (FDEM).  
 
In addition to recent topography, Exhibit 3 includes a comparison of recent topography and the 2007 
FDEM LiDAR survey within the landfill footprint. Comparison of topography dating back approximately 
nine (9) years and what was obtained recently indicates the only areas of subsidence were either 
repaired as part of the subsidence repair work described in Section 2.2, or likely low areas around 
stormwater drainage inlets where the 2007 LiDAR failed to obtain the same level of accuracy as recent 
topographic mapping. Sideslopes and the top shelf exhibited no significant subsidence in the 
comparison. 
  
It is the Engineer’s conclusion that the comparison between recent topography and the 2007 FDEM 
LiDAR survey indicates significant subsidence of the waste has ceased in accordance with Chapter 62‐
701.620(1)(c), F.A.C.  

3 BARRIER LAYER EFFECTIVENESS 

3.1 Barrier Components 
The Stock Island landfill was closed in two phases; Phase I was closed in 1990 and Phase II was closed in 
1992. The landfill was closed by placing 18 inches of screening sand over one layer of 30‐mil polyvinyl 
chloride (PVC) geomembrane which, in turn, overlies 6 inches of bedding sand. 

3.2 Barrier Layer Condition 
Upon recent inspection, there were no signs of erosion extensive enough to have exposed the PVC 
geomembrane cap. The cover system appeared intact and operational. Areas of sparse and/or 
distressed vegetation are scheduled to be addressed by the City. 

3.3 Barrier Layer Recent Repairs 
Subsequent to the Engineer’s inspection, the City made repairs of areas on the Stock Island Landfill 
where sparse and/or distressed vegetation required maintenance. Future City maintenance is discussed 
in Section 3.4 
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3.4 Barrier Layer Perpetual Care  
Upon Department acceptance of the City’s request to certify discontinuation of Long‐Term Care 
requirements for the Stock Island Landfill, the City will maintain the property through a period herein 
referred to as “perpetual.” The City’s perpetual maintenance includes the following: 
 

 Management of the property in accordance with the South Florida Water Management District 
Permit 44‐00076‐S (included as Exhibit 4). 

 Mowing / Clearing of vegetation over the capped area six times per year, or on an as‐needed basis. 
Vegetation clearing would include clearing areas surrounding stormwater structures in accordance 
with the stormwater permit. 

 Iguana control services are utilized on an as‐needed basis. Please note that Exhibit 1 includes 
photographs of an iguana hole and a subsequently filled iguana hole, marked with flagging. The City 
will continue to proactively protect the geomembrane from iguana activity on the capped landfill 
area with the ongoing assistance of a professional iguana management and removal contractor. 

 In the event subsidence occurs, the City will repair area(s) in such a manner as to return the area(s) 
to original permitted closure condition. 

 The City will continue to address sparse and / or distressed vegetation over the Stock Island Landfill 
by replanting on an as‐needed basis. 

4 STORMWATER MANAGEMENT 

4.1 Stormwater Management System Background 

Stormwater management of the Stock Island Landfill is in accordance with the South Florida Water 
Management District Permit 44‐00076‐S (included as Exhibit 4). The City proposes no changes at this 
time to the existing stormwater permit conditions. 

4.2 Stormwater Management System Requirements 

The City will continue to manage stormwater at the Stock Island Landfill in accordance with South 
Florida Water Management District Permit 44‐00076‐S (included as Exhibit 4). Please note that the 
stormwater drainage structures were recently serviced by a third party contractor, and all components 
are reported to be in working condition. Engineer’s inspection indicated nothing to the contrary. 

5 LANDFILL GAS PRODUCTION 

5.1 Landfill Gas Vents 
Exhibit 5 includes results of the methane and hydrogen sulfide gas monitoring conducted on May 4, 
2016 and May 11‐13, 2016 at the Key West Stock Island Landfill. A site plan is also provided showing 
locations of gas vents sampled. 
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Testing for the site was conducted by CH2M, using a MultiRAE gas analyzer. The MultiRAE unit was last 
tested for accuracy and cleared for use by CH2M equipment technicians on 4/22/2016 and was field‐
calibrated using calibration gases prior to gas monitoring. Landfill Gas Vents GV‐1 through GV‐7, all 
located on the landfill peak, showed methane readings of > 100% LEL (% of the lower explosive limit for 
methane), when sampled directly from the vent. GV‐1 through GV‐7 were also the only vents to produce 
hydrogen sulfide readings, ranging from 1.3 to 6.9 ppm. GV‐22, GV‐26, and GV‐29 yielded % LEL readings 
30%, 4%, and 25% respectively. LEL for methane and hydrogen sulfide were not detectable at the other 
gas vents. The LEL of methane in air is accepted as 5% methane by volume while the upper explosive 
limit (UEL) is 15% methane by volume. % LEL readings of greater than 100% LEL, as seen in Gas Vents 1 
through 7, indicate the potential for explosive concentrations. 
 
Initial sampling began at approximately 11:00 a. m. on May 5, 2016 on gas vents 1‐7 (highest point of 
landfill). Venting at these locations could be physically felt and produced odors along the top of the 
landfill. Prior to completing gas monitoring at approximately 14:30 pm, field personnel observed a 
decrease in odor along the top of the landfill and noticed venting could no longer be felt under the gas 
vent screens. Gas Vents 1 through 7 were then sampled a second time, yielding results of between 0 and 
5 % LEL, significantly lower than initial sampling results. 
 
It was hypothesized that the apparent decrease in venting could be associated with local tidal 
fluctuations, as the site is bordered by seawater on two sides and in close proximity on a third side. 
Initial comparisons of field measurements with NOAA tidal charts (Exhibit 5) supported this hypothesis 
and prompted development of a secondary testing plan. Follow‐up gas monitoring was completed from 
14:43 p. m. on May 11, 2016 through 1:06 a. m. on May 13, 2016. The MultiRAE unit was installed at one 
of the more productive gas vents, GV‐3, and was set for data logging, with a sampling interval of 120 
seconds.  
 
Results from data logging indicate minor correlations between gas venting and tidal fluctuation as gas 
vent off‐gassing concentrations fluctuate throughout the day. However, tidal influence does not appear 
to be the sole source of off‐gas fluctuations. Rate of off‐gassing and gas concentrations are likely 
influenced by a variety of factors such as tidal and atmospheric pressure fluctuation. 
 
Although LFG production is still occurring, it is occurring at a slow rate and only detectable in the 
deepest portion of the landfill; therefore, LFG production in and of itself should not prevent the 
termination of long‐term care of the landfill. 
 
Please note that GV‐20 was damaged at the time of sampling, hence the “not available” / “N/A” on the 
provided table in Exhibit 5. 

5.2 Landfill Gas Perimeter Probes 
Two LFG monitoring probes were installed during Phase I closure construction and one additional LFG 
monitoring probes was installed as part of Phase II closure construction. No data or records for gas 
monitoring results were found from a thorough review of electronic files. Paper copies of records stored 
at the Southernmost Waste to Energy (SWTE) facility were determined to be past record storage 
retention dates and subsequently destroyed. A search conducted by the City and Engineer of OCULUS 
does not show gas monitoring data for the vents or the perimeter probes for the Stock Island Landfill. R. 
J. Bruner III, Engineer of Record for this document, remembers discussing the LFG monitoring probes 
with a City official during operation of the SWTE facility as a solid waste transfer facility. At that time, 
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Mr. Bruner was informed that the probes had been monitored for several years, that all reading were 
non‐detectable and that the probes had been properly abandoned by filling with cement grout.  

6 SUMMARY AND CONCLUSIONS 
Following inspection of the landfill perimeter, the Engineer inspected sideslopes and the top shelf for 
subsidence, distressed vegetation, landfill gas vent production, and general signs of erosion. Photos 
were taken of both healthy stands of variegated vegetation, as well as areas undergoing City 
replacement and repair due to sparse or limited vegetation. Please see Exhibit 1 for photographs from 
the site inspection and subsequent ongoing City vegetation maintenance / replacement. 
 
The Engineer noted no signs of subsidence anywhere on the landfill. Slopes and the top shelf were 
relatively smooth, easily navigable by a mower. In addition, there were no signs of extensive erosion and 
no signs of the exposed polyvinyl chloride (PVC) geomembrane cap. The cover system appeared intact 
and fully operational. 
 
In addition to analysis of recent topography, Exhibit 3 includes a comparison of recent topography and 
the 2007 FDEM LiDAR survey within the landfill footprint. Comparison of topography dating back 
approximately nine (9) years and what was obtained recently indicates the only areas of subsidence 
were either repaired as part of the subsidence repair work described in Section 2.2, or low areas located 
at stormwater drainage inlets where the 2007 LiDAR failed to obtain the same level of accuracy as 
recent topographic mapping. Sideslopes and the top shelf exhibited no significant subsidence in the 
comparison. 
 
It is the Engineer’s conclusion that the comparison between recent topography and the 2007 FDEM 
LiDAR survey indicates significant subsidence of the waste has ceased in accordance with Chapter 62‐
701.620(1)(c), F.A.C. 
 
Upon recent inspection of the barrier layer, there were no signs of erosion extensive enough to have 
exposed the polyvinyl chloride (PVC) geomembrane cap. The cover system appeared intact and fully 
operational. Areas of sparse and/or distressed vegetation were already on the City’s schedule to be 
addressed as soon as resources could be made available. 
 
Stormwater management is performed in accordance with the South Florida Water Management 
District Permit 44‐00076‐S. Stormwater structures, berms, and terraces appeared undamaged and 
functional with minimal or no signs of erosion. The inspection was conducted during a dry period; 
therefore, the functionality of the system was not observed. The system will continue to be managed in 
accordance with the aforementioned permit. 
 
Sampling of the landfill gas vents indicated the presence of methane and hydrogen sulfide in seven (7) of 
the vents on the top shelf of the landfill with trace amounts of methane in a few additional wells. 
Sampling of the remaining vents indicated no measurable methane or hydrogen sulfide. Landfill gas 
measurements indicated the intermittent presence of landfill gas at the deeper vents (i.e. those on the 
top shelf), with no indication the vents on the sideslope are producing gas in consistently measureable 
amounts. Although LFG production is still occurring, it is occurring at a slow rate and only detectable in 
the deepest portion of the landfill; therefore, LFG production in and of itself should not prevent the 
termination of long‐term care of the landfill. 
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Exhibit 1 - PHOTOGRAPHS 

  



 



 

Figure 1 - Variegated Vegetation Barrier Layer 

 

Figure 2 - Northwest Landfill Panorama 

 

Figure 3 - Southeast Landfill Panorama 



 

 

Figure 4 - North Sideslope, Perimeter Road, and Mangrove Stand 

 

Figure 5 – Top Shelf and Landfill Maintenance Road (East-Northeast) 



 

Figure 6 – Example Stormwater Structure (Clean Inside & Well-Maintained Outside) 

 

Figure 7 - Sparse / Distressed Vegetation 



 

Figure 8 – Example Iguana Burrow 

 

Figure 9 – Covered and Flagged Iguana Burrow 



 

 

Figure 10 - Ongoing City Barrier Layer Maintenance / Repairs (March 2016) 



 



 

 

 

Exhibit 2 - Subsidence Repair Certification and 
Operations Plan - OGC No 89-0466 (2008-2010)  

   



 





 





 





 

















 



 

 

Exhibit 3 – Topographic Information 
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Exhibit 4 - South Florida Water Management 
District Permit (with Drainage Map)  

   



 





















 



 

 

Exhibit 5 - Landfill Gas Vent Sampling Results 
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SITE: Stock Island Landfill DATE: 5/4/2016 
PERSONNEL: Harrison Barron INSTRUMENT: MultiRAE Gas Monitor 
TEMPERATURE: 80 °F WEATHER: Overcast, 12 mph Winds 

 
Maximum Gas Readings 
Stock Island Landfill 
Date Gas 

Vent No. 
% LEL H2S (ppm) 
In Vent 1 foot 

downwind 
In Vent 1 foot 

downwind 

5/4/2016 GV-1 > 100% 0.0 6.9 0.0 
5/4/2016 GV-2 > 100% 0.0 2.0 0.0 
5/4/2016 GV-3 > 100% 0.0 1.4 0.0 
5/4/2016 GV-4 > 100% 0.0 1.3 0.0 
5/4/2016 GV-5 > 100% 0.0 4.7 0.0 
5/4/2016 GV-6 > 100% 0.0 2.3 0.0 
5/4/2016 GV-7 > 100% 0.0 2.2 0.0 
5/4/2016 GV-8 0.0 0.0 0.0 0.0 
5/4/2016 GV-9 0.0 0.0 0.0 0.0 
5/4/2016 GV-10 0.0 0.0 0.0 0.0 
5/4/2016 GV-11 0.0 0.0 0.0 0.0 
5/4/2016 GV-12 0.0 0.0 0.0 0.0 
5/4/2016 GV-13 0.0 0.0 0.0 0.0 
5/4/2016 GV-14 0.0 0.0 0.0 0.0 
5/4/2016 GV-15 0.0 0.0 0.0 0.0 
5/4/2016 GV-16 0.0 0.0 0.0 0.0 
5/4/2016 GV-17 0.0 0.0 0.0 0.0 
5/4/2016 GV-18 0.0 0.0 0.0 0.0 
5/4/2016 GV-19 0.0 0.0 0.0 0.0 
5/4/2016 GV-20 N/A N/A N/A N/A 
5/4/2016 GV-21 0.0 0.0 0.0 0.0 
5/4/2016 GV-22 30.0 0.0 0.0 0.0 
5/4/2016 GV-23 0.0 0.0 0.0 0.0 
5/4/2016 GV-24 0.0 0.0 0.0 0.0 
5/4/2016 GV-25 0.0 0.0 0.0 0.0 
5/4/2016 GV-26 4.0 0.0 0.0 0.0 
5/4/2016 GV-27 0.0 0.0 0.0 0.0 
5/4/2016 GV-28 0.0 0.0 0.0 0.0 
5/4/2016 GV-29 25.0 0.0 0.0 0.0 
5/4/2016 GV-30 0.0 0.0 0.0 0.0 
5/4/2016 GV-31 0.0 0.0 0.0 0.0 
5/4/2016 GV-32 0.0 0.0 0.0 0.0 

 
  



Gas Vent-3 Real-Time Datalog  
Stock Island Landfill 

5/11/2016-5/13/2016 

Date/Time 
% 

LEL 
H2S 

(ppm) 
5/11/2016 14:43 0 0 
5/11/2016 14:45 0 0 
5/11/2016 14:47 73 0.7 
5/11/2016 14:49 60 0 
5/11/2016 14:51 73 0.5 
5/11/2016 14:53 69 1 
5/11/2016 14:55 85 1.2 
5/11/2016 14:57 69 0.7 
5/11/2016 14:59 72 2.2 
5/11/2016 15:01 59 3.1 
5/11/2016 15:03 83 2.7 
5/11/2016 15:05 77 3.1 
5/11/2016 15:07 71 1.5 
5/11/2016 15:09 76 3.2 
5/11/2016 15:11 73 2.9 
5/11/2016 15:13 72 3.1 
5/11/2016 15:15 76 2.4 
5/11/2016 15:17 67 2.6 
5/11/2016 15:19 73 2.3 
5/11/2016 15:21 70 2.9 
5/11/2016 15:23 76 1 
5/11/2016 15:25 64 3.7 
5/11/2016 15:27 80 2.8 
5/11/2016 15:29 67 3.1 
5/11/2016 15:31 63 3.5 
5/11/2016 15:33 64 0.7 
5/11/2016 15:35 75 0.7 
5/11/2016 15:37 57 1.7 
5/11/2016 15:39 76 1.9 
5/11/2016 15:41 52 1.8 
5/11/2016 15:43 74 0.7 
5/11/2016 15:45 61 0 
5/11/2016 15:47 51 0 
5/11/2016 15:49 69 0.8 
5/11/2016 15:51 64 0.6 
5/11/2016 15:53 80 0 
5/11/2016 15:55 72 0.7 
5/11/2016 15:57 66 2.6 
5/11/2016 15:59 71 2.2 
5/11/2016 16:01 74 3.1 
5/11/2016 16:03 7 0.4 
5/11/2016 16:05 44 0 



5/11/2016 16:07 86 0.7 
5/11/2016 16:09 89 0.5 
5/11/2016 16:11 65 0.7 
5/11/2016 16:13 60 0.7 
5/11/2016 16:15 81 0.8 
5/11/2016 16:17 69 0.7 
5/11/2016 16:19 79 0.8 
5/11/2016 16:21 70 0.9 
5/11/2016 16:23 61 0.9 
5/11/2016 16:25 72 0.6 
5/11/2016 16:27 72 0.8 
5/11/2016 16:29 76 1.7 
5/11/2016 16:31 87 1.2 
5/11/2016 16:33 68 0.6 
5/11/2016 16:35 3 0 
5/11/2016 16:37 52 0 
5/11/2016 16:39 59 0 
5/11/2016 16:41 57 0 
5/11/2016 16:43 76 0 
5/11/2016 16:45 84 0.6 
5/11/2016 16:47 69 0.5 
5/11/2016 16:49 57 0.5 
5/11/2016 16:51 29 0 
5/11/2016 16:53 83 0 
5/11/2016 16:55 22 0 
5/11/2016 16:57 72 0 
5/11/2016 16:59 81 0.6 
5/11/2016 17:01 76 0 
5/11/2016 17:03 69 0.4 
5/11/2016 17:05 80 0.6 
5/11/2016 17:07 91 0.5 
5/11/2016 17:09 75 0.7 
5/11/2016 17:11 63 0.7 
5/11/2016 17:13 77 0.8 
5/11/2016 17:15 87 0.7 
5/11/2016 17:17 64 0.7 
5/11/2016 17:19 82 0.7 
5/11/2016 17:21 86 0.7 
5/11/2016 17:23 72 0.7 
5/11/2016 17:25 77 0.6 
5/11/2016 17:27 83 0.8 
5/11/2016 17:29 80 0.7 
5/11/2016 17:31 71 0.6 
5/11/2016 17:33 75 0.6 
5/11/2016 17:35 73 0.6 
5/11/2016 17:37 79 0.7 
5/11/2016 17:39 82 0.6 
5/11/2016 17:41 73 0.5 



5/11/2016 17:43 79 0.4 
5/11/2016 17:45 78 0.6 
5/11/2016 17:47 79 0.5 
5/11/2016 17:49 62 0.7 
5/11/2016 17:51 73 0.6 
5/11/2016 17:53 77 0.7 
5/11/2016 17:55 72 0.7 
5/11/2016 17:57 90 0.6 
5/11/2016 17:59 84 0.5 
5/11/2016 18:01 77 0.6 
5/11/2016 18:03 67 1 
5/11/2016 18:05 68 0.7 
5/11/2016 18:07 76 0.7 
5/11/2016 18:09 86 0.6 
5/11/2016 18:11 82 0.6 
5/11/2016 18:13 55 0.6 
5/11/2016 18:15 72 0.6 
5/11/2016 18:17 66 0.8 
5/11/2016 18:19 82 0.7 
5/11/2016 18:21 74 0.6 
5/11/2016 18:23 71 0.7 
5/11/2016 18:25 68 0.5 
5/11/2016 18:27 92 0.5 
5/11/2016 18:29 74 0.6 
5/11/2016 18:31 78 0.9 
5/11/2016 18:33 70 0.7 
5/11/2016 18:35 73 0.6 
5/11/2016 18:37 65 0.7 
5/11/2016 18:39 75 0.6 
5/11/2016 18:41 67 0.7 
5/11/2016 18:43 64 0.7 
5/11/2016 18:45 57 0.7 
5/11/2016 18:47 79 0.7 
5/11/2016 18:49 82 0.6 
5/11/2016 18:51 81 0.6 
5/11/2016 18:53 75 0.6 
5/11/2016 18:55 70 0.4 
5/11/2016 18:57 78 0.6 
5/11/2016 18:59 80 0.6 
5/11/2016 19:01 75 0.5 
5/11/2016 19:03 78 0.7 
5/11/2016 19:05 77 0.7 
5/11/2016 19:07 81 0.7 
5/11/2016 19:09 76 0.7 
5/11/2016 19:11 59 0.8 
5/11/2016 19:13 65 1.4 
5/11/2016 19:15 77 1.1 
5/11/2016 19:17 90 1.9 



5/11/2016 19:19 70 0.7 
5/11/2016 19:21 75 1.1 
5/11/2016 19:23 80 1.1 
5/11/2016 19:25 84 0.9 
5/11/2016 19:27 68 0.6 
5/11/2016 19:29 78 0.7 
5/11/2016 19:31 68 0.5 
5/11/2016 19:33 48 0 
5/11/2016 19:35 81 0.5 
5/11/2016 19:37 74 0.7 
5/11/2016 19:39 83 0.7 
5/11/2016 19:41 85 0.6 
5/11/2016 19:43 26 0 
5/11/2016 19:45 18 0 
5/11/2016 19:47 16 0 
5/11/2016 19:49 15 0 
5/11/2016 19:51 14 0 
5/11/2016 19:53 13 0 
5/11/2016 19:55 12 0 
5/11/2016 19:57 12 0 
5/11/2016 19:59 11 0 
5/11/2016 20:01 11 0 
5/11/2016 20:03 11 0 
5/11/2016 20:05 10 0 
5/11/2016 20:07 10 0 
5/11/2016 20:09 10 0 
5/11/2016 20:11 10 0 
5/11/2016 20:13 9 0 
5/11/2016 20:15 9 0 
5/11/2016 20:17 9 0 
5/11/2016 20:19 9 0 
5/11/2016 20:21 9 0 
5/11/2016 20:23 8 0 
5/11/2016 20:25 8 0 
5/11/2016 20:27 8 0 
5/11/2016 20:29 8 0 
5/11/2016 20:42 5 0 
5/11/2016 20:44 7 0 
5/11/2016 20:46 5 0 
5/11/2016 20:48 7 0 
5/11/2016 20:50 5 0 
5/11/2016 20:52 17 0 
5/11/2016 20:54 16 0 
5/11/2016 20:56 14 0 
5/11/2016 20:58 6 0 
5/11/2016 21:00 10 0 
5/11/2016 21:02 10 0 
5/11/2016 21:04 13 0 



5/11/2016 21:06 14 0 
5/11/2016 21:08 8 0 
5/11/2016 21:10 5 0 
5/11/2016 21:12 14 0 
5/11/2016 21:14 8 0 
5/11/2016 21:16 15 0 
5/11/2016 21:18 5 0 
5/11/2016 21:20 5 0 
5/11/2016 21:22 5 0 
5/11/2016 21:24 11 0 
5/11/2016 21:26 8 0 
5/11/2016 21:28 10 0 
5/11/2016 21:30 14 0 
5/11/2016 21:32 7 0 
5/11/2016 21:34 8 0 
5/11/2016 21:36 7 0 
5/11/2016 21:38 23 0 
5/11/2016 21:40 5 0 
5/11/2016 21:42 6 0 
5/11/2016 21:44 5 0 
5/11/2016 21:46 7 0 
5/11/2016 21:48 7 0 
5/11/2016 21:50 10 0 
5/11/2016 21:52 14 0 
5/11/2016 21:54 12 0 
5/11/2016 21:56 14 0 
5/11/2016 21:58 5 0 
5/11/2016 22:00 5 0 
5/11/2016 22:02 10 0 
5/11/2016 22:04 8 0 
5/11/2016 22:06 10 0 
5/11/2016 22:08 6 0 
5/11/2016 22:10 5 0 
5/11/2016 22:12 5 0 
5/11/2016 22:14 15 0 
5/11/2016 22:16 16 0 
5/11/2016 22:18 24 0 
5/11/2016 22:20 18 0 
5/11/2016 22:22 15 0 
5/11/2016 22:24 13 0 
5/11/2016 22:26 12 0 
5/11/2016 22:28 20 0 
5/11/2016 22:30 12 0 
5/11/2016 22:32 13 0 
5/11/2016 22:34 14 0 
5/11/2016 22:36 12 0 
5/11/2016 22:38 11 0 
5/11/2016 22:40 22 0 



5/11/2016 22:42 9 0 
5/11/2016 22:44 11 0 
5/11/2016 22:46 13 0 
5/11/2016 22:48 11 0 
5/11/2016 22:50 13 0 
5/11/2016 22:52 8 0 
5/11/2016 22:54 6 0 
5/11/2016 22:56 12 0 
5/11/2016 22:58 9 0 
5/11/2016 23:00 11 0 
5/11/2016 23:02 17 0 
5/11/2016 23:04 15 0 
5/11/2016 23:06 8 0 
5/11/2016 23:08 10 0 
5/11/2016 23:10 9 0 
5/11/2016 23:12 8 0 
5/11/2016 23:14 8 0 
5/11/2016 23:16 8 0 
5/11/2016 23:18 8 0 
5/11/2016 23:20 10 0 
5/11/2016 23:22 8 0 
5/11/2016 23:24 5 0 
5/11/2016 23:26 5 0 
5/11/2016 23:28 5 0 
5/11/2016 23:30 5 0 
5/11/2016 23:32 5 0 
5/11/2016 23:34 7 0 
5/11/2016 23:36 6 0 
5/11/2016 23:38 5 0 
5/11/2016 23:40 6 0 
5/11/2016 23:42 5 0 
5/11/2016 23:44 5 0 
5/11/2016 23:46 5 0 
5/11/2016 23:48 5 0 
5/11/2016 23:50 6 0 
5/11/2016 23:52 7 0 
5/11/2016 23:54 12 0 
5/11/2016 23:56 11 0 
5/11/2016 23:58 17 0 
5/12/2016 0:00 18 0 
5/12/2016 0:02 12 0 
5/12/2016 0:04 13 0 
5/12/2016 0:06 11 0 
5/12/2016 0:08 15 0 
5/12/2016 0:10 9 0 
5/12/2016 0:12 9 0 
5/12/2016 0:14 12 0 
5/12/2016 0:16 6 0 



5/12/2016 0:18 6 0 
5/12/2016 0:20 11 0 
5/12/2016 0:22 16 0 
5/12/2016 0:24 20 0 
5/12/2016 0:26 13 0 
5/12/2016 0:28 9 0 
5/12/2016 0:30 10 0 
5/12/2016 0:32 11 0 
5/12/2016 0:34 17 0.5 
5/12/2016 0:36 10 0 
5/12/2016 0:38 12 0 
5/12/2016 0:40 13 0 
5/12/2016 0:42 11 0 
5/12/2016 0:44 20 0.6 
5/12/2016 0:46 21 0 
5/12/2016 0:48 11 0.5 
5/12/2016 0:50 12 0 
5/12/2016 0:52 13 0 
5/12/2016 0:54 15 0 
5/12/2016 0:56 9 0 
5/12/2016 0:58 10 0 
5/12/2016 1:00 8 0 
5/12/2016 1:02 9 0 
5/12/2016 1:04 12 0 
5/12/2016 1:06 12 0 
5/12/2016 1:08 10 0 
5/12/2016 1:10 9 0 
5/12/2016 1:12 9 0 
5/12/2016 1:14 8 0 
5/12/2016 1:16 10 0.4 
5/12/2016 1:18 10 0 
5/12/2016 1:20 9 0 
5/12/2016 1:22 8 0 
5/12/2016 1:24 8 0 
5/12/2016 1:26 11 0 
5/12/2016 1:28 10 0 
5/12/2016 1:30 7 0 
5/12/2016 1:32 10 0 
5/12/2016 1:34 14 0 
5/12/2016 1:36 10 0 
5/12/2016 1:38 8 0 
5/12/2016 1:40 9 0 
5/12/2016 1:42 10 0 
5/12/2016 1:44 9 0 
5/12/2016 1:46 18 0 
5/12/2016 1:48 10 0 
5/12/2016 1:50 10 0 
5/12/2016 1:52 9 0 



5/12/2016 1:54 13 0 
5/12/2016 1:56 19 0.6 
5/12/2016 1:58 10 0 
5/12/2016 2:00 11 0 
5/12/2016 2:02 16 0 
5/12/2016 2:04 14 0 
5/12/2016 2:06 14 0 
5/12/2016 2:08 12 0 
5/12/2016 2:10 10 0 
5/12/2016 2:12 15 0 
5/12/2016 2:14 11 0 
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1 INTRODUCTION 
On behalf of the City of Key West (“City”), CH2M Hill Engineers Inc. (“Engineer”) has prepared the 
following Water Quality Report for the Stock Island Landfill (WACS #79636) in accordance with the 
requirements of Chapter 62‐701.510(8)(b), Florida Administrative Code (“FAC”) for the Florida 
Department of Environmental Protection (“FDEP”). This technical report summarizes and interprets 
groundwater quality and water level data and trends at the Stock Island Landfill. 

The report analyzes data from the ten (10) semi‐annual sampling events at the Stock Island Landfill 
during June 2011 through December 2015. Previously, the sampling events happened quarterly, 
however in April 2011, the sampling events were reduced to semi‐annual samplings but increased the 
number of parameters to be sampled (Exhibit 1). In 2014, the number of parameters were reduced for 
the semi‐annual sampling events (Exhibit 2). Information presented includes:  

 Tabular and graphical data of the groundwater monitoring parameters, including water level

hydrographs for each monitoring well;

 Analysis of trends of detected parameters;

 Comparisons between monitoring wells based upon proximity to the coastline;

 Correlation between related parameters;

 Discussion of poorly‐correlated data;

 Interpretation of groundwater elevation contour maps and groundwater movement, and;

 Evaluation of the adequacy of water quality monitoring frequency and sampling location based

upon site condition.

2 DETECTION MONITORING NETWORK 

2.1 Groundwater Monitoring Wells 

The groundwater monitoring network at the Stock Island Landfill consists of five (5) active monitoring 
wells. The locations of monitoring wells around the landfill are shown on Figure 1.  

The five monitoring wells are distributed around the northern and southern borders of the landfill. Two 
wells, MW‐1 and MW‐5 are up‐gradient of the landfill and are located on the South – Southeastern side 
of the landfill. MW‐2 and MW‐3 (Photograph I) are down‐gradient wells located between the Gulf of 
Mexico and the landfill. MW‐4 (Photograph II) is also a down‐gradient well near the Gulf of Mexico, but 
it is located between the landfill and another parcel. There are no other water supply wells or 
monitoring wells located within a 1‐mile radius of the landfill.  

2.2 Surface Water Stations 

There are no surface water stations at the Stock Island Landfill as there is no surface water present 
onsite. The surface water generated by rainfall runoff is collected in retention ponds and outfalls to the 
Gulf of Mexico. Standing water in the retention ponds was not present at the time of groundwater 
monitoring. Therefore, the accumulated rainwater was not tested.  
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2.3 Site Hydrogeologic Framework  
The lower keys are underlain by three formations. In descending depth order the formations are Miami 
Oolite, Tamiami, and Hawthorn formations. The Hawthorn formation is about 60 ft. below mean sea 
level. The Miami Oolite and Tamiami formations are highly permeable layers. The Miami Oolite has a 
higher vertical permeability than horizontal permeability. Due to the proximity of the site to the Gulf of 
Mexico and the high permeability of the ground formations, tidal fluctuations influence groundwater 
levels and groundwater flow direction at the site; as well as, groundwater quality (Exhibit 3).  

3 SUMMARY OF MONITORING RESULTS 

3.1 Summary of Exceedances: Groundwater 
Concentrations of parameters in groundwater from each of the five (5) monitoring wells detected during 
the semi‐annual sampling events from June 2011 – December 2015 are presented in Table 1 of Exhibit 4. 
The data received from the sampling events were compared to the GCTLs for Groundwater of Low 
Yield/Poor Quality Criteria. The data is compared to the G3 water standard due to the saline background 
conditions of the groundwater and the residents of the island do not drink the groundwater. The 
groundwater is only used on the island as part of the fire protection system.  

Graphic plots of groundwater constituent trends at each monitoring well are presented in Exhibit 5.   

pH 

The pH of groundwater samples collected during the past five years was typically in the range of pH 
values from the Florida secondary drinking water standards (6.5‐8.5 pH units). The background 
conditions are the seawater from the Gulf of Mexico which typically ranges from 7.5 to 8.4 pH units. The 
first sampling event for this reporting period (June 2011) had higher than average pH ranging from 8.98 
to 8.24. Another outlier, from MW‐5 on May 2015, was recorded at 9.89 pH units. The remaining 
sampling data showed close to neutral pH.   

Total Dissolved Solids 

Total Dissolved Solids (TDS) exceeded GCTL during eight of the ten different sampling events. These 
exceedances occurred at Well #2 and Well #3, which are between the landfill and the Gulf of Mexico. 
Well #2 exceeded TDS standard 5 times and Well #3 exceeded TDS standard 7 times.  However, TDS may 
be exceeded if no other maximum contaminant level (MCL) is exceeded (FDEP, 2004).  Therefore, the 
TDS exceedance should not be seen as an issue for the groundwater as it is known that the underlying 
conditions are saline from the Gulf of Mexico tidal influence. 

3.2 Field Parameters: Groundwater 
Field parameters measured by personnel in field include: pH, dissolved oxygen, water temperature, 
turbidity, and specific conductivity. These data can be useful to indicate variances in general 
groundwater quality as well as variance around the site. Field measurements of parameters for 
groundwater samples collected over the reporting period are included in Table 2 in Exhibit 4.  
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pH 
The average pH of all sampling events, excluding the outlier data denoted in Section 3.2, is 7.26 pH 
units. This is a bit below background conditions of the saline water of the Gulf of Mexico.   

Dissolved Oxygen  
The Dissolved Oxygen (DO) was lower than typical groundwater conditions, possibly due to the nearby 
mangroves next to the landfill and the tidally influenced groundwater movement.  

Water Temperature 
Groundwater temperatures appeared consistent between monitoring wells and sampling event data 
sets. There was small change (about 1oC) in the average recorded temperature between seasons.  

Fluid Turbidity 
Fluid turbidity did not exceed 20 NTUs in any of the samples collected during the monitoring period.  

Specific Conductivity 
Conductivity varied relative to TDS. The higher conductivity was typically tested from MW‐2 and MW‐3 
as these wells were located between the landfill and the Gulf of Mexico.  

3.3 Indicator Parameters: Groundwater 
In August 2014, several parameters for groundwater monitoring were removed (Exhibit 2). Due to 
background conditions of saline water and some parameters not exceeding the GCTL, CH2M (2012) 
recommended parameters to be removed from testing. These include the need to test for ammonium 
(NH4), arsenic, bicarbonate, chlorides, iron, nitrate, sodium, and total organic carbon (TOC). Specifically 
sodium and iron were not good indicators as these are naturally occurring elements and no background 
data was available for comparison.  

3.4 Trace Metals: Groundwater 

Table 1 in Exhibit 4 presents a summary of trace metals (Cadmium, Chromium, Lead, Mercury, and Zinc) 
detected in the groundwater samples over the monitoring period. During the past five years, there were 
no exceedances for any of the trace metals for the G3 GCTL standards.  

Cadmium 

The GCTL for Cadmium is 50 ug/L. The analyzed groundwater samples ranged from 0.28 – 1.1 ug/L. 

Chromium 

The GCTL for Chromium is 1,000 ug/L. The analyzed groundwater samples ranged from 0.27 – 63 ug/L. 

Lead 

The GCTL for Lead is 150 ug/L. The analyzed groundwater samples ranged from 0.12 – 2.6 ug/L. 

Mercury  
The GCTL for Mercury is 20 ug/L. The analyzed groundwater samples ranged from 0.00025 – 0.73 ug/L. 
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Zinc 
The GCTL for Zinc is 50,000 ug/L. The analyzed groundwater samples ranged from 0.28 – 130 ug/L. 

3.5 Volatile Organic Compounds: Groundwater 
In July 2014, the groundwater parameters to be tested were reduced for the Stock Island Landfill to not 
include VOCs (Exhibit 2). Before the reduction in parameters, CH2M (2012) analyzed the groundwater 
data and found seven VOCs have been detected in groundwater from at least one monitoring well: 1,4‐
dichlorobenzene, carbon disulfide, chloromethane, dichlorodifluoromethane, methylene chloride, 
methyl tert‐butyl ether (MTBE), and toluene.  
 
None of the VOCs were detected at concentrations above the respective GCTLs, and several were 
flagged by the laboratory. Methylene chloride was the most frequently detected VOC, but all of the 
detections were flagged as between the MDL and PQL or present in the associated blank. Methylene 
chloride is used as an extraction solvent in organic chemistry laboratories and is a common laboratory 
contaminant.  
 

4 CORRELATION OF RELATED PARAMETERS 

4.1 TDS vs Specific Conductance 
The relationship between TDS and specific conductance concentrations at each groundwater monitoring 
well over the reporting period is shown graphically in Exhibit 6. Typically, specific conductance and total 
dissolved solids correlated well. There were only two sampling dates that the correlation did not seem 
similar to the other data. These dates were November 2012 and May 2013. During these dates, there 
were no GCTL exceedances besides for TDS.  

4.2 VOCs 
There is no correlation between the related VOCs, as any VOC that was tested for was below the 
respective GCTL and testing for VOCs ended in July 2014 (Exhibit 2).  

5 GROUNDWATER FLOW 
Groundwater at the site was found to generally flow northwesterly toward the Gulf of Mexico (Exhibit 
7). The Miami Oolite and Tamiami formations, underlying the lower keys, are highly permeable layers. 
The Miami Oolite has a higher vertical permeability than horizontal permeability. Due to this formation, 
the groundwater had chemical characteristics of brackish water, but did not change much with the tide 
elevation. Water levels collected before groundwater sampling events, during the reporting period are 
shown in Exhibit 8. The water levels tend to stay relatively consistent between sampling events.  
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6 EVALUATION OF MONITORING REQUIREMENTS 
The monitoring requirements specified in the Closure Plan FDEP Monitoring Plan Implementation for the 
closed Stock Island Landfill required quarterly sampling. In April 2011, the sampling was reduced to 
semi‐annual monitoring (Exhibit 1). In July 2014, the parameters to be monitored were further reduced 
(Exhibit 2). Upon analyzing the collected data for the past 2 years, all parameters are under GCTL except 
the TDS. The TDS is above GCTL due to the background saline conditions of the Gulf of Mexico. However, 
TDS may be exceeded if no other maximum contaminant level (MCL) is exceeded (FDEP, 2004).  
Therefore, the TDS exceedance should not be seen as an issue for the groundwater.  
 

7 SUMMARY AND CONCLUSIONS 
Semi‐annual water quality sampling events for groundwater monitoring wells at the Stock Island Landfill 
over the 5‐year‐period, June 2011 ‐ December 2015, were reviewed and evaluated. Only one 
groundwater parameter was found to occasionally exceed the Groundwater Cleanup Target Levels 
(GCTLs) set forth in Chapter 62‐777, F.A.C. This parameter was TDS at Well #2 and Well #3. Both of these 
wells are between the landfill and the Gulf of Mexico. The background water condition is the Gulf of 
Mexico due to the tidal influence the groundwater incurs through the highly permeable formations. 
Therefore, the TDS GCTL exceedance should not be seen as a potential concern for leachate leaks. The 
other parameters that have been monitored have not shown any GCTL exceedance or concerning data 
trends.  

The data analyzed during the reporting period indicated the landfill does not impact groundwater at 
concentrations that may be expected to result in violations of Department water quality standards or 
criteria. Therefore, CH2M proposes groundwater monitoring be removed and groundwater wells 
abandoned as part of the Certification of Completion of Long‐Term Care for the Stock Island Landfill. 
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Exhibit 1:  Groundwater Sampling Schedule Reduced from 
Quarterly to Semi-Annually Samplings 
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South District 
P.O. Box 2549 

Fort Myers, FL 33902-2549

Rick Scott 
Governor 

Jennifer Carroll 
Lt. Governor 

Herschel T. Vinyard Jr. 
Secretary
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April 12, 2011 
 
 

Jay Gewin, Utilities Manager 
Via Electronic Mail: jgewin@keywestcity.com  
Collier County Solid Waste Management 
3301 East Tamiami Trail, Building H 
Naples, Florida 34112 
 

Re: Monroe County – SW  
 Stock Island Landfill (Class I)  
 WACS ID No. 00079636 
  OGC Consent Order 89-0466 
 

Dear Mr. Gewin: 
 

In an effort to update our water quality monitoring requirements, and to facilitate 
electronic review of Water Quality Monitoring reports pursuant to Rule 6-701.510(8), 
Florida Administrative Code (F.A.C.), we are writing to notify you and acquire your 
permission for the Department to modify condition no. 5a that references water quality 
monitoring in the attached Closure Plan dated July 13, 1993 with the pertinent 
requirements in the aforementioned rule.  The net effect of this modification is that the 
groundwater sampling schedule will be decreased from quarterly (see condition no. 5f) 
to semi-annually and the number of parameters to be analyzed will increase.  The 
collected samples shall be analyzed for the parameters found in 62-701.510(8), F.A.C. 
(see attached).   
 

There will be no fee for this administrative change to your Consent Order. 
 

Whenever possible, please submit your written response(s) electronically to 
Bill.Krumbholz@dep.state.fl.us.  If you have any questions or concerns, please contact 
myself or Mark A. Sautter at (239) 344-5690 or Mark.Sautter@dep.state.fl.us. 
 
Sincerely, 

 
Bill Krumbholz 
Environmental Manager 
 
BK/MAS/se 
 
Attachments: Water Quality Parameter List [62-701.510(8)] 
  July 13, 1993 Closure Plan 
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WATER QUALITY MONITORING PARAMETERS – LONG TERM CARE 
62-701.510(8), FLORIDA ADMINISTRATIVE CODE 

GROUNDWATER 
Field Parameters: 

Static water level in wells before purging 
Specific Conductivity 
pH 
Dissolved Oxygen 
Turbidity 
Temperature 
Colors and Sheens (by observation) 

 
Laboratory Parameters: 

Total Ammonia – N 
Chlorides 
Iron 
Mercury 
Nitrate 
Sodium 
Total Dissolved Solids (TDS) 
Those Parameters listed in 40 CFR Part 258 Appendix I: 

 
SURFACE WATER (storm water when applicable) 

 
Field Parameters: 

Specific Conductivity 
pH 
Dissolved Oxygen 
Turbidity 
Temperature 
Colors and Sheens (by observation) 

 
Laboratory Parameters: 

Unionized Ammonia 
Total Hardness (as mg/L CaCO3) 
Biochemical Oxygen Demand (BOD) 
Iron 
Mercury 
Nitrate 
Total Dissolved Solids (TDS) 
Total Organic Carbon (TOC) 
Fecal Coliform 
Total Phosphorus (as mg/L P) 
Chlorophyll A 
Total Nitrogen 
Chemical Oxygen Demand (COD) 
Total Suspended Solids (TSS) 
Those Parameters listed in 40 CFR Part 258 Appendix I:  



 











 

 

Exhibit 2:  Groundwater Parameters Reduced 
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FLORIDA DEPARTMENT OF

ENVIRONMENTAL PROTECTION
Marathon Branch Office 

2796 Overseas Hwy, Suite 221 
Marathon, FL 33050

RICK SCOTT 
GOVERNOR 

CARLOS LOPEZ-CANTERA
LT. GOVERNOR 

HERSCHEL T. VINYARD JR. 
SECRETARY

August 12, 2014

William Thompson  
Solid Waste Coordinator 
City of Key West 
3140 Flagler Ave 
Key West, FL 33040 
wthompson@keywestcity.com

Re: Monroe County – SW 
      Stock Island Landfill (Class I) 
      WACS ID No. 79636 
      OGC Consent Order 89-0466 

Dear Mr. Thompson: 

In response to a request by the City of Key West through Jay Gewin, we are writing to notify you 
of the Department’s approval of the request for a modification of the above referenced facility’s 
groundwater monitoring plan.  The net effect of this modification is that the groundwater 
sampling schedule which was previously decreased from quarterly to semi-annually, will remain 
semi-annual and the number of parameters to be analyzed will decrease. Please see the attached 
list of parameters to be analyzed. There will be no fee for this administrative change to your 
closure plan. 

If you have any questions or concerns, please contact Barbara Nevins at (305) 289-7073 or 
Barbara.nevins@dep.state.fl.us or Mark A. Sautter at (239) 344-5690 or 
Mark.Sautter@dep.state.fl.us.

Sincerely,

____________________
Jennifer L. Carpenter 
Assistant District Director 
South District Office 

JC/GR/BK/BN 

Attachments:   New Semi-annual monitoring Parameter List 
                        July 13, 1993 Closure Plan, OGC Case 89-0466 

ec:  Bill Krumbholz, FDEP Ft. Myers, bill.krumbholz@dep.state.fl.us
       Mark Sautter, FDEP Ft. Myers, mark.sautter@dep.state.fl.us 



Stock Island Landfill 
Page 2 of 2 
August 12, 2014 

www.dep.state.fl.us 

SEMI-ANNUAL WATER QUALITY MONITORING PARAMETERS – LONG TERM 
CARE

Field Parameters: 
• Static water level in wells before purging 
• Specific Conductivity 
• pH 
• Dissolved Oxygen 
• Turbidity 
• Temperature 
• Colors and Sheens (by observation) 

Laboratory Parameters: 
• Lead (Pb) 
• Mercury (Hg) 
• Chromium (Cr) 
• Cadmium (Cd) 
• Zinc (Zn) 
• Total Dissolved Solids (TDS) 

SURFACE WATER (storm water when applicable) 

Field Parameters: 
• Specific Conductivity 
• pH 
• Dissolved Oxygen 
• Turbidity 
• Temperature 
• Colors and Sheens (by observation) 

Laboratory Parameters: 
• Lead (Pb) 
• Mercury (Hg) 
• Chromium (Cr) 
• Cadmium (Cd) 
• Zinc (Zn) 
• Total Dissolved Solids (TDS) 

 











 

 

Exhibit 3:  Application for Permit to Close City of Key West 
Stock Island Landfill 

   



 

















 

























































 





 





 





 













 





 





























































 





 













 





 





 





 



























































Exhibit 4:  Water Quality Results Summary Tables  



 



Cadmium Chromium Lead Mercury Total Dissolved Solids Zinc Cadmium Chromium Lead Mercury Total Dissolved Solids Zinc Cadmium Chromium Lead Mercury Total Dissolved Solids Zinc

Date Well Site  ug/L ug/L ug/L ug/L mg/L ug/L ug/L ug/L ug/L ug/L mg/L ug/L ug/L ug/L ug/L ug/L mg/L ug/L

Jun‐11 WELL #1 1.1 55 0.12 0.00072 610 0.82 50 1,000 150 20 5,000 50,000

Jun‐11 WELL #2 0.28 35 0.42 0.0016 16,000 4.3 50 1,000 150 20 5,000 50,000 Exceeds

Jun‐11 WELL #3 0.28 29 0.2 0.00025 12,000 2.7 50 1,000 150 20 5,000 50,000 Exceeds

Jun‐11 WELL #4 0.28 59 0.27 0.002 2,000 1.8 50 1,000 150 20 5,000 50,000

Jun‐11 WELL #5 0.28 63 0.17 0.00025 1,200 2.1 50 1,000 150 20 5,000 50,000

Dec‐11 WELL #1 1 7.01 1 0.02 1,640 10 50 1,000 150 20 5,000 50,000

Dec‐11 WELL #2 1 2.03 1 0.02 2,870 10 50 1,000 150 20 5,000 50,000

Dec‐11 WELL #3 1 3.4 1 0.02 11,700 10 50 1,000 150 20 5,000 50,000 Exceeds

Dec‐11 WELL #4 1 1.88 1.53 0.02 1,800 17.5 50 1,000 150 20 5,000 50,000

Dec‐11 WELL #5 1 1.6 1 0.036 1,040 10 50 1,000 150 20 5,000 50,000

Apr‐12 WELL #1 1 1.49 1 0.031 1,670 24.7 50 1,000 150 20 5,000 50,000

Apr‐12 WELL #2 1 2.62 1 0.099 11,300 12.5 50 1,000 150 20 5,000 50,000 Exceeds

Apr‐12 WELL #3 1 2.3 1 0.141 7,130 14.9 50 1,000 150 20 5,000 50,000 Exceeds

Apr‐12 WELL #4 1 9.8 1.28 0.069 1,910 10 50 1,000 150 20 5,000 50,000

Apr‐12 WELL #5 1 1.24 1 0.039 888 23.2 50 1,000 150 20 5,000 50,000

Nov‐12 WELL #1 1 2.9 1 0.02 1,120 10 50 1,000 150 20 5,000 50,000

Nov‐12 WELL #2 1 3.04 1 0.02 3,440 10 50 1,000 150 20 5,000 50,000

Nov‐12 WELL #3 1 4 1 0.02 13,200 21.1 50 1,000 150 20 5,000 50,000 Exceeds

Nov‐12 WELL #4 1 2.68 1 0.02 1,440 10 50 1,000 150 20 5,000 50,000

Nov‐12 WELL #5 1 2.52 1 0.02 610 10 50 1,000 150 20 5,000 50,000

May‐13 WELL #1 1 1 1 0.02 1,340 10 50 1,000 150 20 5,000 50,000

May‐13 WELL #2 1 1 1.36 0.02 9,070 10 50 1,000 150 20 5,000 50,000 Exceeds

May‐13 WELL #3 1 1 1 0.02 10,300 10 50 1,000 150 20 5,000 50,000 Exceeds

May‐13 WELL #4 1 1 1 0.02 1,830 10 50 1,000 150 20 5,000 50,000

May‐13 WELL #5  1 1 1 0.02 872 10 50 1,000 150 20 5,000 50,000

Oct‐13 WELL #1 1 2.2 2.6 0.02 1,240 10 50 1,000 150 20 5,000 50,000

Oct‐13 WELL #2 1 2.9 1.93 0.02 3,930 10 50 1,000 150 20 5,000 50,000

Oct‐13 WELL #3 1 3.84 1.96 0.02 10,400 16.7 50 1,000 150 20 5,000 50,000 Exceeds

Oct‐13 WELL #4 1 1.74 1 0.02 1,370 10 50 1,000 150 20 5,000 50,000

Oct‐13 WELL #5 1 1.19 1 0.02 606 10 50 1,000 150 20 5,000 50,000

Apr‐14 WELL #1 1 1 1 0.02 1,640 23.7 50 1,000 150 20 5,000 50,000

Apr‐14 WELL #2 1 1 1 0.0208 3,340 24.9 50 1,000 150 20 5,000 50,000

Apr‐14 WELL #3 1 1 1 0.0505 4,040 31.3 50 1,000 150 20 5,000 50,000

Apr‐14 WELL #4 1 1 1 0.02 1,520 32.1 50 1,000 150 20 5,000 50,000

Apr‐14 WELL #5 1 1 1 0.02 630 26.9 50 1,000 150 20 5,000 50,000

Nov‐14 WELL #1 1 1 1 0.02 2,120 65.7 50 1,000 150 20 5,000 50,000

Nov‐14 WELL #2 1 1 1 0.02 5,350 31.7 50 1,000 150 20 5,000 50,000 Exceeds

Nov‐14 WELL #3 1 1 1 0.02 9,250 45.5 50 1,000 150 20 5,000 50,000 Exceeds

Nov‐14 WELL #4 1 1 1 0.02 1,410 31.1 50 1,000 150 20 5,000 50,000

Nov‐14 WELL #5 1 22.7 1 0.02 550 10 50 1,000 150 20 5,000 50,000

May‐15 WELL #1 1 1 1 0.02 1,750 10 50 1,000 150 20 5,000 50,000

May‐15 WELL #2 1 1 1 0.02 5,630 10 50 1,000 150 20 5,000 50,000 Exceeds

May‐15 WELL #3 1 1 1 0.02 3,600 10 50 1,000 150 20 5,000 50,000

May‐15 WELL #4 1 1 1 0.02 1,800 10 50 1,000 150 20 5,000 50,000

May‐15 WELL #5 1 1 1 0.02 640 10 50 1,000 150 20 5,000 50,000

Dec‐15 WELL #1 0.28 0.27 0.23 0.73 1,900 130 50 1,000 150 20 5,000 50,000

Dec‐15 WELL #2 0.28 0.46 0.12 0.73 4,400 0.28 50 1,000 150 20 5,000 50,000

Dec‐15 WELL #3 0.28 1.1 0.12 0.73 2,500 1.5 50 1,000 150 20 5,000 50,000

Dec‐15 WELL #4 0.28 0.38 0.12 0.73 360 0.28 50 1,000 150 20 5,000 50,000

Dec‐15 WELL #5 0.28 0.27 0.12 0.73 540 18 50 1,000 150 20 5,000 50,000

G3 Levels Contaminant Exceeds G3 StandardsLab Data



 



Dissolved Oxygen pH Specific Conductance  Temperature Turbidity Water Level 

Date Site mg/L S.T.U. umhos/cm Degrees Celsius NTU Feet (NGVD)

Jun‐11 WELL #1 0.71 8.98 3104 28.64 0.79 1.53

Jun‐11 WELL #2 0.7 8.24 25185 26.99 1.33 1.3

Jun‐11 WELL #3 0.78 8.88 24307 26.93 0.81 1.34

Jun‐11 WELL #4 0.42 8.55 3872 28.17 8.27 1.67

Jun‐11 WELL #5 0.7 8.77 2239 25.39 1.26 1.93

Dec‐11 WELL #1 0.19 7.07 2650 29.6 5.44 1.58

Dec‐11 WELL #2 0.4 6.96 4270 29.6 15.1 1.37

Dec‐11 WELL #3 0.38 7.12 16600 27.9 9.23 1.3

Dec‐11 WELL #4 0.24 7.38 3540 30.5 14.8 1.54

Dec‐11 WELL #5 0.26 7.14 1220 27.2 6 1.89

Apr‐12 WELL #1 0.34 7.38 3020 27.7 1.62 1.66

Apr‐12 WELL #2 0.25 7.11 19100 27.3 4.03 1.15

Apr‐12 WELL #3 0.34 7.46 7830 27.2 3.1 1.3

Apr‐12 WELL #4 0.31 7.44 3470 29.9 3.68 1.39

Apr‐12 WELL #5 0.26 7.14 1530 26.1 2.65 2.16

Nov‐12 WELL #1 0.29 7.24 2100 29.7 0.42 1.94

Nov‐12 WELL #2 0.33 7.07 981 26.8 0.5 1.53

Nov‐12 WELL #3 0.3 7.48 2670 30.9 0.35 1.76

Nov‐12 WELL #4 0.26 7.24 21700 28.1 0.1 2.11

Nov‐12 WELL #5 0.53 7.23 5930 28.1 0.76 2.6

May‐13 WELL #1 0.22 7.12 11700 27.8 8.35 1.76

May‐13 WELL #2 0.57 7.38 12400 26.8 4.44 1.4

May‐13 WELL #3 0.44 7.47 3340 29.8 4.65 1.36

May‐13 WELL #4 0.28 6.86 623 25.7 3.33 1.72

May‐13 WELL #5 0.21 7.14 1640 28.2 3.43 2.13

Oct‐13 WELL #1 0.46 7.4 2180 29.9 1.34 2.01

Oct‐13 WELL #2 0.39 7.33 4850 28.3 4.93 1.75

Oct‐13 WELL #3 0.67 7.26 13200 28.3 0.84 1.66

Oct‐13 WELL #4 0.24 7.44 1750 30.2 0.93 2.03

Oct‐13 WELL #5 0.85 6.96 504 27 0.56 2.43

Apr‐14 WELL #1 0.18 7.6 2750 27.4 1.41 1.85

Apr‐14 WELL #2 0.5 7.24 4990 28 9.44 1.57

Apr‐14 WELL #3 0.57 7.58 5230 27 1.38 1.52

Apr‐14 WELL #4 0.31 7.61 2640 29.5 2 1.83

Apr‐14 WELL #5 0.344 7.26 1030 25.6 1.57 2.14

Nov‐14 WELL #1 3.51 7.24 3060 29.3 2.54 1.89

Nov‐14 WELL #2 2.37 7.12 6990 27.8 4.06 1.43

Nov‐14 WELL #3 4.14 7.09 10700 27.6 1.92 1.78

Nov‐14 WELL #4 4.01 7.37 2140 30.5 2.3 1.97

Nov‐14 WELL #5 3.29 7.11 928 26.2 3.66 2.45

May‐15 WELL #1 0.16 7.24 2640 26.2 0.72 1.76

May‐15 WELL #2 0.1 7.28 8100 27.2 2.15 1.74

May‐15 WELL #3 0.27 7.4 4820 26.6 0.54 1.49

May‐15 WELL #4 0.21 7.44 2850 28.6 0.81 1.86

May‐15 WELL #5 0.25 9.89 1040 24.6 1.53 2.18

Dec‐15 WELL #1 0.58 7.04 3433 27 1.31 2.19

Dec‐15 WELL #2 0.78 7.37 8380 29 2.53 1.89

Dec‐15 WELL #3 0.6 7.38 4531 27.2 2.82 2.1

Dec‐15 WELL #4 0.73 7.41 2546 29.8 1.55 2.18

Dec‐15 WELL #5 1.28 7.25 982 26.2 0.96 2.69

Max  4.14 9.89 25185 30.9 15.1 2.69

Min 0.1 6.86 504 24.6 0.1 1.15



 



 

 

Exhibit 5:  Groundwater Constituent Trend Graphs 

   



 



   

   

   

Stock Island Landfill                  MW‐1 Groundwater Constituent Trends 

 

   



Stock Island Landfill MW‐2 Groundwater Constituent Trends 



Stock Island Landfill MW‐3 Groundwater Constituent Trends 



Stock Island Landfill MW‐4 Groundwater Constituent Trends 



   

   

   

Stock Island Landfill                  MW‐5 Groundwater Constituent Trends 

 

 



 



Exhibit 6:  Groundwater Correlation of Related Parameters 





Stock Island Landfill           Specific Conductance vs. Total Dissolved Solids



 



Exhibit 7:  Groundwater Contour Maps  



 























Exhibit 8:  Monitoring Well Hydrographs 



 



   

   

 

Stock Island Landfill                                        Monitoring Wells Hydrographs 

 



 



 

 

Photographs 



 



Photograph 1:  Monitoring Well #3 is located to the N of the landfill between the landfill and the Gulf of 
Mexico. The well is surrounded by mangroves.  



Photograph 2:  Monitoring Well #4 is located to the East of the landfill. The well is situated between the 
landfill and an adjacent parcel.  



 

 

APPENDIX IV – CLOSURE PLAN 
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