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Cross Canal Culvert 
Underwater Inspection 

 

1. Underwater Inspection Summary & Recommendations 
 

The underwater inspection was led by Andrew Young of Infrastructure Engineers on April 1, 
2014.  The five-barrel (72” diameter, 90’ long) culvert drains water from the L-16 Cross Canal to 
the L-15 Hillsboro Canal.  The dimensions were verified in the field during the inspection.   

 
The Overall Inspection Rating – Underwater Component: 
 
C-2:  There are three C-2 deficiencies that should be monitored.  The recommendations below 
require the use of divers, but do not require dewatering.  The Cross Canal Culvert is generally in 
good condition, and includes 5 CMP barrels (previously listed as 4).  The barrels have areas of 
light pitting up to 1/32” penetration, minor deformations around the end pipe circumferences and 
Barrels 4 and 5 have isolated minor vertical offsets at the joints, but with no observed backfill 
migration.  These conditions are from construction and do not appear to be worsening since 
construction, or affecting the roadway above.  
 
Explanation of Recommendations – Underwater Component: 
 
1. DS115 / DS51 C-2:  The culvert barrels have areas of minor coating loss and pitting up to 

1/32” penetration from the corrosive nature of the water.  Barrel 4 has an open joint, 61’ in 
from the west end, up to 1” high x full circumference.  Barrel 5 has an open joint, 60' in from 
the west end, up to 1 ¾” high x full circumference.  These open joints are due to construction 
and may be the location where the barrel degree of slope changes.  No signs of backfill loss 
are present in the fill above the culvert or sediment within the culvert, and the diver could not 
penetrate the joint deeper than 1” to 2”.  The ends of the culvert barrels have minor 
distortions up to 2” high from construction or minor debris impacts.  These distortions do not 
affect the performance of the culvert.  The exposed ends of the culvert barrels have minor 
pitting up to 1/32” deep, with no significant section loss.  The pitting is from isolated minor 
coating failure and the corrosive nature of the water.   
The barrels were installed at different elevations and slopes, depth of top of pipe below 
water surface (refer to Page UW-6 for a sketch of this condition):  
Barrel 1: Upstream 43”, downstream 48”  
Barrel 2: Upstream 13”, downstream 48” 
Barrel 3: Upstream 33”, downstream 39” 
Barrel 4: Upstream 9”, downstream 30” 
Barrel 5: Upstream 32”, downstream 27” 
The difference in elevations, more significant at the upstream ends, appears to be from the 
barrels being installed at different elevations, and at different slopes, since the barrel 
circumference does not change throughout the lengths.  Monitor the roadway above for any 
signs of fill loss or depressions, and if warranted, use divers to monitor the open joints for 
signs of backfill migration.   

2. DS57 C-2:  The barrel interiors are covered in light marine growth throughout, up to 1” deep.  
The marine growth is from the submerged environment and seems to be protecting the 
remaining asphaltic coating on the barrels.  If drainage issues develop, check the marine 
growth accumulations for a significant increase in amount.  

3. DS58 C-2:  The culvert barrels typically have a minor accumulation of small rocks, in areas 
up to 10’ long x 1’ high, located approximately 25’ from the west end.  These rock deposits 
are from construction, as the culvert ends are typically above the channel bottom, and the 
rocks result in a blockage of less than 10% of the cross sectional area.  If drainage issues 
develop, check the rock accumulations for significant increase in blockage due to debris 
entrapment. 
 

Approach: 
The recommendations above require the use of divers, but do not require dewatering.   
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2. Water Elevations 
 
During the underwater inspection, the water elevations were as follows: 
 
Headwater = N/A . NGVD (No Staff Gauge present) 
Tailwater = N/A . NGVD (No Staff Gauge present) 
 
3. Project Team 
 
The underwater inspection team was led by Andrew Young.  The project personnel, their 
organization, and their responsibilities are as follows: 
 

Individual Company Role Responsibilities 

Andrew Young P.E. Infrastructure 
Engineers Inc.  

Professional 
Engineer 
Dive Supervisor 

Oversee team and work products; 
Monitor diver and dive equipment 

Taylor White E.I. Infrastructure 
Engineers Inc.  

Diver 1 Perform dive inspection 

Kyle Rankin Infrastructure 
Engineers Inc.  

Diver 2 (standby) Standby for dive inspection 

Bill Gehry  Infrastructure 
Engineers Inc.  

Tender Tend lines for diver 

David Jackson Infrastructure 
Engineers Inc.  

Video Technician Monitor recording equipment 

Josh Courson 
Tom Whitehorn 

Rick Lightsey  Alligator Trapper Monitor/control alligators and 
wildlife in inspection area 

 
  



FY14 SIP:  Cross Canal Culvert 
Underwater 

UW-4 

4. Rating Scales 
 
Rating Scale used for the Overall Structure Rating 
 
The overall structure is rated from C-1 to C-5 Critical, based on the impact and extent of the 
deficiencies, and on the timeframe and involvement of the recommended corrective actions. 

Overall 
Rating 

Description for the Overall Structure Application 

C1 All old deficiencies noted from the previous 
inspection have been corrected. 

Applied when no further action is recommended 
for the structure. 

C2 Most old deficiencies noted from the 
previous inspection have been corrected.   

Applied when the overall recommendation is to 
monitor minor deficiencies. Deficiencies will 
generally be re-evaluated at the next five-year 
inspection of the structure. 

C3 Deficiencies have been identified and/or 
several old deficiencies noted in the last 
inspection have not been corrected. 

Applied when the overall recommendation is to 
correct deficiencies. 

C4 Serious deficiencies exist that if not 
immediately corrected may lead to or cause 
deterioration of the structure.   

Applied when the overall recommendation is to 
correct serious deficiencies that if not corrected 
in a timely manner will impact the operation of 
the structure.   

C5 Major deficiencies exist such that the 
structural integrity of the structure will not 
likely withstand a major flood event.   

Applied when the overall recommendation is to 
correct major deficiencies as soon as possible to 
restore structural integrity. 

C5 
Critical 

Emergency deficiencies exist that must be 
addressed immediately.  Deficiencies 
include those that impede operation of the 
structure or jeopardize public safety. 

Applied when immediate repairs are 
recommended in order to restore operational 
capability or address public safety issues.  
Generally the District would respond by 
dispatching its Field Station personnel to triage 
the deficiency (e.g., block access to the 
structure, reduced structure operating capacity) 
until repairs can be performed.  Responding 
District design engineers would be altered to 
fast-track repairs if triage does not ameliorate the 
deficiencies.   

 
Rating Scale used for Individual Deficiencies for a Structure: 

 
C-1 = No Deficiencies Noted 
 
C-2 = Monitor condition at next dive inspection, in five (5) years. 
 
C-3 = Schedule repair/replacement, for routine items. 
 
C-4 = Schedule repair/replacement, for safety items, or items that will hinder operation if not 

corrected. 
 
C-5 = Repair/replace immediately, for structural items. 
 
C-5 Critical = Repair/replace immediately, for operational items.
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5. Site Image 
The location(s) are marked in RED for each deficiency, C-2 and higher, identified from the underwater inspection of the structure.  A legend 
is provided in RED listing the unique item number, C-rating (from C-5 Critical down to C-2), finding number & finding name. The barrels were 
inventoried Barrels 1 thru 5, from south to north.  The flow can reverse direction, but typically flows from west to east, into the Hillsboro 
Canal. 
 

 

Legend 

Item C-Rating 
Finding 
No. Finding Name 

1 C-2 DS115 
 
DS51 

Culverts 
Interior 
Structure – 
General Metal 
Condition 

2 C-2 DS57 Fouling / 
Marine 
Growth 

3 C-2 DS58 Debris 

 

1 

2 

3 
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6. Detailed Inspection Log 
 
Findings and recommendations for elements rated C-3 and higher are detailed below. 
 

Checklist No.: 
DS115 – Culverts 
Interior 
DS51 – Structure – 
General Metal 
Condition 

C-Rating: 
C-2 

Photo Description: 
Barrel 4, open joint offset up to 1” high x full 
circumference, at 61’ from west end 
 
Video Real-time Stamp: 
12:30:50 
 

Deficiency:  The culvert barrels have areas of minor coating loss and pitting up to 1/32” 
penetration from the corrosive nature of the water.  Barrel 4 has an open joint, 61’ in from the 
west end, up to 1”H x full circumference.  Barrel 5 has an open joint, 60' in from the west 
end, up to 1 ¾”H x full circumference.  No signs of backfill loss are present in the fill above 
the culvert or sediment within the culvert and the diver could not penetrate the joint deeper 
than 1” to 2”.   

Probable Cause:  These open joints are due to construction and may be the location where 
the barrel degree of slope changes.  .   

Recommendation:  Monitor the roadway above for any signs of fill loss or depressions, and if 
warranted, use divers to monitor the open joints for signs of backfill migration. 
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Checklist No.: 
DS57 – Fouling/Marine 
Growth 
 

C-Rating: 
C-2 

Photo Description: 
Typical marine growth on barrel interior. 
 
Video Real-time Stamp: 
11:34:20 
 

Deficiency:  The barrel interiors are covered in light marine growth throughout, up to 1” deep.   

Probable Cause:  The marine growth is from the submerged environment and seems to be 
protecting the remaining asphaltic coating on the barrels.   

Recommendation:  If drainage issues develop, check the marine growth accumulations for a 
significant increase in amount. 
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Checklist No.: 
DS58 – Debris 
 

C-Rating: 
C-2 

Photo Description: 
Typical rock deposit inside barrels (Barrel 5). 
 
Video Real-time Stamp: 
13:14:00 
 

Deficiency:  The culvert barrels typically have a minor accumulation of small rocks, in areas 
up to 10’ long x 1’ high, located approximately 25’ from the west end. The rocks result in a 
blockage of less than 10% of the cross sectional area.    

Probable Cause:  These rock deposits are from construction, as the culvert ends are 
typically above the channel bottom.  

Recommendation:  If drainage issues develop, check the rock accumulations for significant 
increase in blockage due to debris entrapment. 
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7. Underwater Inspection Checklist 
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