
Key Largo Wastewater Treatment District 
Board of Commissioners Meeting 

Agenda Item Summary 
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July 6, 2021 

Agenda Item Type: Agenda Item Scope: Recommended Action: 

Information / Presentation Review / Discussion Discussion 

Department: Sponsor: 

Engineering Ed Castle 

Subject: 

Force Main Break at MM 102.5 

Summary of Discussion: 

The District staff responded to a force main break on June 15th, 2021 and performed 
permanent repairs to the broken pipe. WEC reviewed the repairs and reviewed 
documents and records related to the original construction of the impacted piping. The 
attached memo, photos and historical summary provide details of the design and 
construction as well as the repair that was made. 

Reviewed I Approved Financial Impact 

Operations: $ 8,673.94 

Administration: Expense 

Finance: Funding Source: 

District Counsel: Rate Revenue 

District Clerk: Budgeted: 

Engineering: N/A 

Approved By: #3 a~ 
General Managl!f 

Attachments 

1. Memo from WEC with photos 
and notes 

Date: -------
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6805 OVERSEAS HIGHWAY |  MARATHON |  FL  33050 
TEL (305) 289-4161 |  FAX(305) 289-4162 

MEMORANDUM 
To: Peter Rosasco, General Manager 

From: Ed Castle, PE 

Date: July 1, 2021 

Re: Vacuum Station D Force Main Break 

The Field Operations crew responded to a force main break on the old Pennekamp State Park 
entrance where Vacuum Station D is located.  Based on the location of the break, it was the 8” 
branch force main from Vacuum Station D that was broken.  At that location, the west vacuum 
main going into Vacuum Station D crosses under the branch force main. 

The Field Operations crew exposed the two pipes and located the break, which appeared to be a 
split in the pipe at about the 4:00 position on the force main.  The Field Operations crew cleared 
the rock bedding and backfill material from around the pipes and installed a full-circle stainless 
steel repair clamp, sealing the pipe.  The stainless steel repair clamps are the industry standard for 
these types of repairs and are commonly used as permanent repairs for pipe breaks such as this 
one.   

After installing the repair clamp, the Field Operations crew used straps to lift the force main to 
provide separation between the two pipes and installed fine #89 rock bedding around and between 
the pipes.  This will ensure that the pipes do not touch, eliminating the possibility for damage that 
might be caused by expansion and contraction of the two pipes. 

It is my opinion that the repair made using the stainless steel repair clamp, followed by re-
bedding the pipes is a permanent repair.  No further action is needed. Mike Dempsey concurs 
with this opinion.   

Throughout the KLWTD collection system, there are other locations where sewer mains cross 
other sewer mains, storm piping and water piping.  The FDEP regulations specify minimum 
separation requirements between sewer pipes and water or storm water pipes. These separation 
requirements were incorporated into the design of the entire system.  There is no specified FDEP 
minimum separation requirement between sewer mains.   However, the design included a 
minimum vertical separation between sewer pipes of 6” to provide room for repairs and 
maintenance of the pipes.  The 6” minimum vertical separation standard was followed throughout 
the project.  

A bullet list summarizing the history of the design and construction of these line is attached to 
this memo.  As the list indicates, the crossing of the vacuum main and the force main was 
included in the design.  The design drawings show adequate vertical separation based on the 
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design depth of the existing force main, and according to KLWTD staff the two pipes show 6” of 
vertical separation at the walls of the repair excavation.  Photographs taken during construction 
also show these pipes with proper bedding being placed.  Copies are attached.   
 
We have reviewed the construction photos for several of the other locations where sewer mains 
cross and in every case, the photos indicated proper vertical separation and proper bedding of the 
pipes.  Based on the photos and the overall quality of the KLWTD sewer construction project, it 
is my opinion that adequate vertical separation between pipes and proper bedding was routinely 
provided.  There is no reason to suspect that improper installation of the pipes had occurred 
during construction.  
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Cameron Kenyon
Callout
Full circle stainless steel repair clamp

Cameron Kenyon
Callout
8" force main

Cameron Kenyon
Callout
10" vacuum main

Cameron Kenyon
Text Box
Photo of repair made to the 8" force main.  It is suspected that the bedding washed out from between the pipes when the leak occurred which would allow the force main pipe to settle downward.  The two pipes had at least 6" vertical separation at the excavation walls.
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dianeb
Callout
Location of hole in force main pipe. 
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dianeb
Text Box
Photograph of sewer piping during construction showing proper techniques being followed. This photo demonstrates that adequate vertical separation and bedding were provided. 



Note on Vac D force main break: 
 
 

• Vacuum Station D was designed by CPH (2005).  The CPH design included the branch 
force main from the vacuum station to the tie-in to the North Transmission Main 

• The Vac D branch main was installed (2006) prior to design of the Vacuum Basin C 
design. 

• Wade Trim designed (2008) the Basin C vacuum system, including the west vacuum 
main. 

• The Wade Trim plans specifically call out that the west vacuum main pass under the 
existing force main and show the crossing in both the plan view and the profile view. 

• The Wade Trim profile view drawings show that the top of the west vacuum main 
should be installed 2’ below the bottom of the existing force main. 

• Mike Dempsey says that where the two pipes went into undisturbed trench, there was 
6” of vertical separation. It is possible that the flow from the broken pipe washed out 
the bedding material, allowing the force main to settle downward onto the vacuum 
main. 

• The photos show a deep scratch from a backhoe bucket tooth in the force main. It is 
assumed that the damage occurred when the contractor installing the west vacuum 
main excavated the location. 

• Photos show that the scratch may have been deep enough to penetrate the pipe, 
allowing a small leak. Toilet paper is seen plugging the hole from the inside. 

• The break in the pipe did not appear to be associated with the pre-existing damage to 
the force main (the deep scratch) 

• It is speculated that the small leak may have washed some gravel out, removing the 
bedding support under the pipe.  The resulting stress on the pipe as it settled is 
suspected to be the cause of the split in the pipe.  The location of the split on the 
bottom portion of the force main supports this speculation.   

• Construction (2009) was by Metro, one of the companies used throughout the 
construction project.  Metro was awarded multiple phases of work, indicating that their 
work was acceptable.   

• The force main was designed to have 36” of cover (top of pipe 3’ below grade) but when 
excavated for the repair, it was found to be about 48” below grade.  The vacuum main 
would have been designed at a depth to allow vertical clearance from a pipe buried 3’ 
blow grade 

• Redline markups on the Wade Trim drawings show that the west vacuum main was 
installed with top of pipe at elevation 5.6’ NGVD. The force main is shown on the 
drawings with a bottom of pipe at 8.3’ NGVD, which would have provided 2.7’ of vertical 
separation if the force main was buried only 3’ of cover. 

• It appears that the cause for less than the design separation was that the branch force 
main was buried deeper than designed, and the change was not reflected on the C-2 
construction drawings.  It is  not clear if the as-built data for the force main was 
available at the time of the design of the west vacuum main.  
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• During construction, each inspector covered from 3 to 6 crews.  Generally, each work 
location had a pre-trenching crew, a pipe crew and a restoration crew.   The inspectors 
went from location to location, so they did not witness every stick of pipe going in the 
ground.   
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Costs Incurred:
Vendor Expenses: $ Amt:

Card Industries (6 hours Emergency Service Cal 2 pump trucks and 4 yards 1/4 inch 
pearock) $1,325.00

CDI of Monroe LLC (Emergency Vac Truck Service by the hour @ 3.5 hours) $997.50

Florida Paving & Trucking Services LLC (Asphalt Patch Installation, install 1.5S3 HMA 
12x25' and 5 ton S3 HMA Material) $3,920.00

JA LaRocco (Base asphalt repair at Circle K MM102.5 due to forcemain failure) $750.00

Internal KLWTD Expenses:
KLWTD Staff Overtime 931.44
Backhoe (5 hours @ $50 each) $250.00
2 Service Trucks (5 hours x 2 @ $50 each) $500.00

Total: $8,673.94

Forcemain Break at MM102.5 near Circle K / Vac Station D on June 15-16, 2021
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