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To:

City of Tampa Water Department Engineering Services

Prepared by:

Reiss Engineering, Inc.
Broadway Engineering, P.A.
KTA-Tator, Inc.

Date:

January 7, 2021

RE:

Technical Memorandum - FINAL
Task Order 6 – Repair Recommendation for the Northwest
Pump Station GST and Morris Bridge Pump Station East GST

This report is intended for review by the City of Clearwater
and other parties as considered necessary by the City of
Clearwater and Reiss Engineering, Inc. This report has been
prepared under the supervision of Weston T. Haggen, FL
P.E. Lic. 77777.
Printed Copies of this document are not considered signed
and sealed and this signature must be verified on any
electronic copies.

I.

This item has been digitally
signed and sealed by Weston
Haggen on the date adjacent to
the seal.

Introduction

The Tampa Water Department (TWD) owns and operates the Morris Bridge Pumping Station
(MBPS), and the Northwest Pumping Station (NWPS), two storage and re-pump facilities within
the water distribution system. There are two (2) pre-stressed concrete ground storage tanks (GST)
in use at MBPS, the East GST and the West GST and one (1) GST at the NWPS. The MBPS West
GST was recently rehabilitated with interior and exterior structural repairs followed by interior
and exterior coatings as part of a separate project and does not require additional repairs.
The TWD had the East GST at MBPS and the GST at NWPS inspected by Crom Engineering &
Construction Services (CECS), on August 13, 2018 and February 18, 2016, respectively, as shown
in Appendix A and B. CECS prepared inspection reports, which detailed the condition of the tanks
and recommended repairs. The TWD recently had both GSTs exterior repainted in 2019 to
improve the visual aesthetics of the tanks. Surface cracks were not repaired at that time though and
will be addressed as part of this project.
Per the CECS reports, the East GST was found to be in good structural condition with no signs of
leakage but in need of some repairs. The NWPS GST requires more significant repairs to address
some items, such as shrinkage cracking and corrosion on the interior tank dome.
To assist with addressing the required improvements to the East GST at MBPS and the GST at
NWPS, TWD requested Reiss Engineering, Inc. (Reiss) to inspect the GST and provide repair

recommendations, design and construction documents, permitting services, bidding assistance
services and services during construction. The Reiss Team includes Broadway Engineering
assisting with structural evaluation and KTA-Tator assisting with coating evaluation.
The purpose of this Memorandum is to present the inspection results and repair recommendations
necessary to implement improvements for the NWPS GST and the MBPS East GST. Preliminary
opinion of construction costs are also presented in this memo.
II.

Background

MBPS East GST
The MBPS East GST is 170 feet in diameter with 29.5foot tall sidewalls and has a storage volume of five (5)
million gallons (MG). The East GST is a pre-stressed
concrete storage tank with a concrete dome roof built by
the Crom Corporation in 1977. Appurtenances to the
tank are summarized below:
•

•
•
•
•
•
•
•
•
•

Three pipe penetrations through the floor of the
tank:
o 36-inch ductile iron pipe (DIP) influent line with a 7-foot tall standpipe
o 54-inch DIP effluent line with vortex plate
o 6-inch DIP drain sump line
2-inch stainless steel (SS) transmitter line
Two cast steel framed manway openings with aluminum alloy covers
One interior fiberglass ladder with safety climbing device
Hatch opening in the dome near the edge with a hinged fiberglass cover
Six emergency overflow openings
50-inch fiberglass center vent
A lightning protection system
One exterior galvanized steel ladder with safety cage and safety rail
An aluminum handrail on the dome

NWPS GST
The NWPS GST is 128 feet in diameter with 32.0-foot tall
sidewalls and has a storage volume of three (3) MG. The
East GST is a pre-stressed concrete storage tank with a
concrete dome roof built by the Crom Corporation in
1969. Appurtenances to the tank are summarized below:
•
•

One (1) pipe penetration through the floor of the
tank:
o 12-inch DIP drain sump line
Eight (8) pipe penetrations through the wall of the tank:
o 24-inch DIP influent line
o 14-inch DIP influent line (abandoned and capped)
o 24-inch DIP effluent line
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•
•
•
•

o 12-inch DIP overflow line
o Three (3) 1” pipe penetrations
o One (1) ½” pipe penetration
One cast steel framed manway opening
Hatch opening in the dome near the edge with a hinged fiberglass cover
50-inch fiberglass center vent
One exterior galvanized steel ladder with security door and safety climbing device

Note that the NWPS GST is not equipped with a handrail and ladder cage on top of the dome
where the access hatch is located. In addition, there is no interior access ladder.
III.

Methodology

The Reiss Team reviewed the Tank Inspection Reports prepared by CECS dated February 18, 2016
and August 15, 2018, which detailed CECS’s evaluation of the condition of both tanks and CECS’s
recommended repairs. The Reiss Team performed a visual inspection of the internal and external
components of the NWPS GST on February 16, 2016 and the MBPS East GST on August 26,
2019. At that time, the tanks were out of service and the tanks were accessible to the interior.
Based on the visual inspection, the Reiss Team evaluated the extent of the shrinkage cracking,
steel corrosion, and coating degradation, and assessed the condition of the substrate beneath the
coating where visible. A preliminary structural assessment of the concrete and metal components
was also conducted. The results of the observations and recommendations from the evaluations
are presented below.
IV.

Tank Evaluation

MBPS East Tank Evaluation
Tank Interior
The evaluation of the MBPS East tank interior includes assessment of the concrete and coating of
the floor, walls, and dome as well as equipment within the tanks, such as pipes, hatches and ladder.
Portions of the un-coated concrete have deteriorated leaving reinforcing steel and mesh exposed.
This has resulted in corrosion of the exposed metal. The tank floor appeared to be in a generally
good condition, with little spalling observed. The interior concrete vertical walls had multiple areas
of efflorescence along cracks as shown in Figure 3. The concrete dome had multiple cracks and
efflorescence as shown in Figure 4. There were multiple areas in the concrete dome with concrete
loss (spalling) exposing the steel mesh as shown in Figure 5. CECS reported that the tank floor
and interior walls have minor defects.
From the examination of interior coated, ferrous metal components at the MBPS East GST it was
found that several of the appurtenances are exhibiting corrosion and rust. These included interior
piping and the dome access hatch opening. The interior 54-inch DI effluent pipe had corrosion
visible on the metal in multiple areas as shown in Figure 6. The interior 36-inch DI effluent pipe
had corrosion visible at the top and bottom of the pipe as shown in Figure 7. The 6-inch floor
drain appeared to be in good condition as shown in Figure 8. The interior access ladder and
climbing device are in good condition as shown in Figure 9 and Figure 10. The access hatch for
the interior ladder had minor corrosion on the metal hardware as shown in Figure 11 and the
secondary interior access hatch had minor cracks as shown in Figure 12. Additional testing was
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completed on the ferrous components inside the tank which noted the presence of lead, cadmium,
and chromium. Additional detail is included in Appendix C.
Tank Exterior
The evaluation of the MBPS East tank exterior includes assessment of the concrete and coating of
the walls and dome as well as equipment such as vents, manways, hatches and ladder.
Examination of the exterior of the MBPS East GST revealed multiple cracks on the exterior
vertical concrete walls, which have been previously repaired as shown in Figure 15. Although
there are cracks and shallow spalls in the exterior concrete walls, there was no indication that the
pre-stressed wires have been exposed or produced rust stains or stress cracks.
Based on the Reiss Team’s observations and CECS’s reports, it appears that the damage to the
GST is confined to the interior and exterior concrete surfaces, and that structural damage to the
walls and foundation of the tank has not occurred. As a result, structural analysis of the tank walls
and foundation will not be required.
Examination of the exterior of the tank also revealed that the existing coating was peeling from
the cast steel manway frame and corrosion and pitting were found on the aluminum alloy manway
cover as shown in one of the manways by Figure 17. The exterior galvanized steel ladder and
climbing device was in good condition at the MBPS East GST as shown on Figure 18. The
hardware on the fiberglass dome access hatch showed rusting. The aluminum alloy handrails and
top of the exterior galvanized steel ladder cage were in good condition at the MBPS East GST.
There was cracking on the hatch perimeter as shown in Figure 19. The center dome vent was in
good condition with minor corrosion on metal vent supports and cracking on the vent curb as
shown in Figure 20. The perimeter dome vents were in good condition with minor cracking. The
screens at the MBPS East GST were all replaced in 2019. The lightning protection appeared to be
in good condition at the MBPS East GST as shown in Figure 22 and Figure 23.
Piping/Valving
The existing piping and valving (influent sleeve valve) to the MBPS GST is in new/good condition
and do not need repairs. The influent piping and valving was rehabilitated in early 2020 as part of
the North Tampa Water Improvements.
NWPS Tank Evaluation
Tank Interior
The evaluation of the NWPS tank interior includes assessment of the concrete and coating of the
floor, walls and dome as well as equipment within the tanks, such as pipes, hatches and ladder.
Portions of the un-coated concrete have deteriorated leaving reinforcing steel and mesh exposed.
This has resulted in corrosion of the exposed metal. The tank floor appeared to be in a generally
good condition with little spalling observed. The interior concrete vertical walls had multiple areas
of efflorescence along cracks as shown in Figure 25. The concrete dome had multiple cracks and
efflorescence. There were multiple areas in the concrete dome with concrete loss (spalling)
exposing the steel mesh.
From the examination of interior coated, ferrous metal components at the NWPS GST, it was
found that several of the appurtenances are exhibiting corrosion and rust. These included interior
piping and the dome access hatch opening. The 24-inch interior DI pipe had corrosion visible on
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the metal in multiple areas as shown in Figure 27. The abandoned 14-inch interior DI effluent pipe
had corrosion visible at the top and bottom of the pipe as shown in Figure 28. The access hatch
for the interior ladder had minor corrosion on the metal hardware as shown in Figure 34 and the
secondary interior access hatch had minor cracks. It is recommended to install an interior access
ladder and climbing device. Additional testing was completed on the ferrous components inside
the tank which noted the presence of lead, cadmium, and chromium. Additional detail is included
in Appendix C.
Tank Exterior
The evaluation of the NWPS tank exterior includes assessment of the concrete and coating of the
walls and dome as well as equipment such as vents, manways, hatches and ladder.
Examination of the exterior of the NWPS GST revealed multiple cracks on the exterior vertical
concrete walls, which have been previously repaired as shown in Figure 31. Although there are
cracks and shallow spalls in the exterior concrete walls, there was no indication that the prestressed wires have been exposed or produced rust stains or stress cracks.
Based on the Reiss Team’s observations and CECS’s reports, it appears that the damage to the
GST is confined to the interior and exterior concrete surfaces, and that structural damage to the
walls and foundation of the tank has not occurred. As a result, structural analysis of the tank walls
and foundation will not be required.
Examination of the exterior of the tank also revealed that the existing coating was peeling from
the cast steel manway frame and corrosion and pitting were found on the aluminum alloy manway
cover. The exterior galvanized steel ladder at NWPS GST corrosion as shown on Figure 33. The
hardware on the fiberglass dome access hatch showed rusting. There was cracking on the hatch
perimeter as shown in Figure 34. The center dome vent was in good condition with minor
corrosion on metal vent supports and cracking on the vent curb as shown in Figure 35. The
perimeter dome vents were in good condition with minor cracking. The perimeter dome vents also
had holes and tears in the screens. The NWPS GST exterior walls are covered with bio growth.
Piping/Valving
The existing altitude valve on the 24-inch influent line to the NWPS GST is in poor condition
(Figure 37), partially corroded, leaking and requires extra maintenance to ensure that the valve is
working properly. A line stop may be required to isolate the altitude valve and replace the existing
isolation valves. The functionality of the existing isolation valves is unknown.
V. Proposed Improvements
The evaluation of the two tanks resulted in similar observations and the proposed improvements
for both tanks are therefore summarized in the next subsections as one set of improvements.
V.1. Tank Interior
Tank Floor
Once the floor is completely cleaned, any areas that are exhibiting loose or spalled concrete should
be repaired using a concrete restoration product, such as MasterEmaco. If steel corrosion is
observed at this time, the surrounding concrete should be chipped away, and the steel thoroughly
cleaned and sealed with an epoxy-based corrosion protection product, such as MasterProtect by
BASF. The concrete restoration product can then be applied.
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Tank Interior Walls
Cracking of the shotcrete can be repaired using a concrete restoration product, such as
MasterEmaco. Any areas that are exhibiting loose or spalled shotcrete should be repaired by
removing all loose, delaminated, or damaged material, and chipping to expose approximately 4inch of clean diaphragm.
A coating is not required, though if extra protection is preferred for the concrete walls, an
NSF/ANSI 61 coating is appropriate if the surfaces are cleaned sufficiently. The items in need of
cleaning and coating should be addressed at the next opportunity to remove the tank from service
and effect repairs.
Tank Interior Dome
As with the walls, any areas that exhibit loose or spalled concrete should be repaired by removing
all loose or deteriorated concrete, chipping around and behind to expose the corroded steel, and
continuing to remove the concrete until approximately 4-inch of clean steel is exposed. Any
corrosion should be thoroughly cleaned and sealed with an epoxy-based corrosion protection
product, such as MasterProtect. The shotcrete can then be repaired using a concrete restoration
product, such as MasterEmaco.
A coating is not required, though if extra protection is preferred for the concrete dome, an
NSF/ANSI 61 coating is appropriate if the surfaces are cleaned sufficiently. The items in need of
cleaning and coating should be addressed at the next opportunity to remove the tank from service
and effect repairs.
Ferrous Metal Components
Interior ferrous metals (ductile iron and or carbon steel) require removal and replacement of
existing coating, corrosion products and preparation for application of an NSF/ANSI 61 coating
system.
Prepare all interior ductile iron surfaces in accordance with NAPF 500-03 Surface Preparation
Standard or Ductile Iron Pipe and Fittings in Exposed Locations Receiving Special External
Coatings and/or Special Internal Linings, specifically:
•
•
•

NAPF 500-03-01 Surface Preparations Standard for “Solvent Cleaning”
NAPF 500-03-05 Surface Preparations Standard for “Abrasive Blast Cleaning of Cast
Ductile Iron Fittings”
Prepare interior carbons steel surfaces for painting in accordance with SSPC SP-1 Solvent
Cleaning and SSPC-SP-10 Near White Abrasive Blast Cleaning.

Prepare non-ferrous metal surfaces (i.e. aluminum) in accordance with SSPC-SP 16 Brush-Off
Blast Cleaning of Coated and Uncoated Galvanized Steel, Stainless Steels, and Non-Ferrous
Metals supplement cleaning with power tools to remove interference materials. Treat cleaned
aluminum surfaces with a coating, chemical conversion coating or surface treatment recommended
by the coating manufacturer to promote adhesion of the coating system.
The manway ferrous frames at the MBPS East GST require removal and replacement of the
existing coating system. NSF/ANSI 61 coating products are required since the surface will be in
contact with potable water. The aluminum covers require cleaning and can be painted if properly
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prepared. A surface conversion coating may be necessary to produce a surface for proper adhesion
of an NSF/ANSI 61 coating. Gaskets and fasteners should be replaced in kind.
V.2. Tank Exterior
Tank Exterior Walls
All of the cracks need to be cleaned, grouted as required, and sealed with an elastomeric terpolymer
sealant to prevent further water infiltration. Small areas of concrete spalling should be cleaned,
grouted as required, and patched with a concrete restoration product, such as the MasterEmaco
products by BASF. For the MBPS GST, the exterior walls shall be completely recoated with a
prime, first, and second coat. The final finish shall match the existing color. For the NWPS GST,
the exterior walls coating shall be spot repaired as necessary at the locations where repairs were
completed and at all other necessary areas where coating repair is required. The final finish shall
match the existing color.
Tank Exterior Dome
The cracks need to be cleaned, grouted as required, and sealed with an epoxy sealant to prevent
further water infiltration. Small areas of concrete spalling should be cleaned, grouted as required,
and patched with a concrete restoration product, such as the MasterEmaco products by BASF. For
the MBPS GST, the exterior dome shall be completely recoated with a prime, first, and second
coat. The final finish shall match the existing color. For the NWPS GST, the exterior dome coating
shall be spot repaired as necessary at the locations where repairs were completed and at all other
necessary areas where coating repair is required. The final finish shall match the existing color.
Ferrous Metals
The hardware on the fiberglass dome access hatches at both NWPS and MBPS GSTs showed
corrosion and should be thoroughly cleaned and coated with a corrosion resistant paint or replaced
if hardware is extensively corroded.
Prepare ductile iron surfaces having cracked, peeling or blistered paint and/or corrosion in
accordance with NAPF 500-03 Surface Preparation Standard in Exposed Locations Receiving
Special External Coatings and/or Special Internal Linings, specifically:
•
•
•

NAPF 500-03-01 Surface Preparations Standard for “Solvent Cleaning”
NAPF 500-03-05 Surface Preparations Standard for “Abrasive Blast Cleaning of Cast
Ductile Iron Fittings”
Prepare interior carbons steel surfaces for painting in accordance with SSPC SP-1 Solvent
Cleaning and SSPC-SP-10 Near White Abrasive Blast Cleaning.

V.3. Exterior Piping/Valving
The above ground 24-inch influent line to the NWPS GST needs to be replaced with new piping
and altitude valve and isolation valves as shown in Drawings 1 and 2. Existing underground
isolation valves will be utilized to install the proposed butterfly valve, plug valve, and altitude
valve. A line stop may be required to isolate the altitude valve and replace the existing isolation
valves. The functionality of the existing isolation valves is unknown. The influent line does not
currently have an influent flow meter to the tank.
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Drawing 1. Existing Piping, Fittings and Altitude Valve to be Removed

Drawing 2. Proposed Piping, Fittings and Cla-Val
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VI.

Permitting Considerations

It is not anticipated a Hillsborough County Department of Health (HCDOH) permit or an
Environmental Resources Permit (ERP) will be required. It is recommended to inform HCDOH
by submitting a letter indicating that the proposed repairs and confirm that the products used will
comply with NSF-61. A building permit is not anticipated, though if one is required during
construction, the selected Contractor will be responsible for obtaining the permit.
VII.

Opinion of Probable Construction Cost

A preliminary opinion of probable construction cost (OPCC) was developed for the proposed
improvements to the MBPS East GST and NWPS GST. The total construction costs are
estimated to be $2.76 million, with an additional bid alternative for the complete exterior coating
of the NW GST and coating of the NW GST exterior building and piping at $2.86 million. These
preliminary costs have a ±20% accuracy level. The OPPC is presented in Table 1, for MBPS
East GST and NPWS GST. The OPCC is based on past experience and quotes, however current
conditions will have an unknown impact on actual costs
Table 1. Opinion of Probable Construction Cost
No.

Description

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23

General Conditions (10%)
Mobilization/Demobilization (7%)
Permitting, Bonds, and Insurance (3%)
Investigation Beneath Tank Floors
Repair Concrete Spalls at Base of Interior Tank Walls
Repair Concrete Spalls on Interior Tank Domes
Repair Cracks on Interior Tank Dome and Walls
Repair Cracks on Exterior Tank Dome and Walls
Repair Concrete Spall on Exterior Tank Dome and Walls
Repair Wall Manholes
Repair Interior Tank Piping
Replace Hardware on Dome Access Hatch Cover
Repair Cracking on Dome Access Hatch Curb
Repair Cracking on Dome Center Vent Curb
Repair Concrete Spall on Overflow Opening
Tank Disinfection and Testing
Prepare Tank Interior Walls and Ceiling
First, Second and Third Coat Tank on Interior Walls and Ceiling
Prepare Tank Exterior at Morris Bridge East GST
Prime, First and Second Coat Tank Exterior at Morris Bridge East GST
Prime, First and Second Coat Tank Exterior Spot Repairs at NW GST
Concrete pad removal and replacement
Removal and replacement of 24-inch butterfly valve, installation of
dismantling joint and spool pieces
24
Removal of altitude valve and installation of altitude valve
25
Installation of Tank Accessories
26
Electrical
Subtotal
Contingency
Base Bid Total
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Qty

Unit

Cost

LS
LS
LS
LS
SQFT
SQFT
LF
LF
SQFT
EA
EA
LS
EA
EA
EA
LS
SQFT
SQFT
SQFT
SQFT
SQFT
LS
LS

Unit
Price
$191,600
$134,100
$57,500
$15,050
$300
$200
$25
$18
$235
$2,250
$1,050
$1,850
$300
$300
$300
$3,600
$4.50
$6.00
$1.00
$3.00
$3.00
$30,000
$150,000

1
1
1
1
35
900
2,200
2,200
20
3
10
1
2
2
2
1
101,200
101,200
39,300
39,300
5,260
1
1
1
1
1

LS
LS
LS

$100,000
$50,000
$20,000

$100,000
$50,000
$20,000
$2,298,300
$459,700
$2,758,000

20%

$191,600
$134,100
$57,500
$15,100
$10,500
$180,000
$55,000
$39,600
$4,700
$6,800
$10,500
$1,900
$600
$600
$600
$3,600
$455,400
$607,200
$39,300
$117,900
$15,800
$30,000
$150,000

No.

Bid Alternative Description

B1
B2

First, Second and Third Coat Tank Exterior at Northwest GST
Prepare, Crack Repair, Prime, First and Second Coat of Exterior
Northwest GST Building and Remaining Piping
Bid Alternatives Total
Base Bid Plus Alternatives

VIII.

Qty

Unit

26,300
4,500

SQFT
SQFT

Unit
Price
$3.00
$5.00

Cost
$78,900
$22,500
$101,400
$2,859,400

Recommendations

Although the tanks are structurally adequate at this time, damaged concrete, corrosion, and surface
cracks should be repaired as soon as possible. The repairs outlined in the following
recommendations, in conjunction with repair of other items and re-coating, will extend the life of
the tanks and prevent further, more serious damage.
The following recommendations will extend the life of the tank and prevent further, more serious
damage.
Tank Interior
Concrete Surfaces
Concrete floor, wall and dome areas that exhibit loose or spalled concrete should be repaired by
removing all loose or deteriorated concrete, chipping around and behind to expose the corroded
steel, and continuing to remove the concrete until approximately 4-inch of clean steel is exposed.
Any corrosion should be thoroughly cleaned and sealed with an epoxy-based corrosion protection
product, such as MasterProtect. Exposed reinforcing steel may be prepared in accordance with
SSPC-SP 15 Commercial Grade Power Tool Cleaning. The shotcrete can then be repaired using a
concrete restoration product, such as MasterEmaco. Minimize damage to surrounding sound
concrete surfaces by use of protective covers or barriers.
A coating is not required, though if extra protection is preferred for the interior concrete a
NSF/ANSI 61 coating is appropriate if the surfaces are cleaned sufficiently.
Ferrous Metal
Prepare all interior ductile iron surfaces in accordance with NAPF and non-ferrous metal surfaces
(i.e. aluminum) in accordance with SSPC-SP10 Near White Blast cleaning for ductile iron and
SSPC-SP16 for non-ferrous metal surfaces as described above. Treat cleaned aluminum surfaces
with a coating, chemical conversion coating or surface treatment recommended by the coating
manufacturer to promote adhesion of the coating system.
Apply three coats of an NSF/ANSI 61 approved epoxy coating system to all metal surfaces. Each
coat should be of a contrasting color and applied in accordance with the coating manufacturer’s
published recommendations.
Following application of the epoxy coating system apply an NSF approved, flexible caulk
compatible with the coating and concrete at seams, crevices caulk edges. The caulk shall be one
approved product recommended by the coating manufacturer.
Exterior Coating System
Ferrous Metal
Prepare ductile iron surfaces having cracked, peeling or blistered paint and/or corrosion in
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accordance with NAPF preparation as described above. Apply a coat of epoxy mastic coating to
the prepared surfaces. Following application of the epoxy mastic coating system apply an acrylic
waterborne or an aliphatic polyurethane finish coat pigmented to match the existing color.
Concrete Surfaces
Concrete wall and dome cracks need to be cleaned, routed as required, and sealed with an
elastomeric terpolymer sealant to prevent further water infiltration. Small areas of concrete
spalling should be cleaned, routed as required, and patched with a concrete restoration product,
such as the MasterEmaco products by BASF. Inspection during remediation of separated concrete
should be performed to determine if reinforcing steel is degraded (epoxy injection). Following
application of the concrete restoration, the East MB GST shall paint the entire exterior walls and
domes with an exterior finish paint pigmented to match the existing color and the NWPS GST
shall be spot repaired as described and painted with an exterior finish paint pigmented to match
the existing color.
Piping/Valving
The 24-inch influent line to the NWPS GST needs to be replaced starting at the above ground 90
degree fitting with new piping, altitude valve, and isolation valves.
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Field Photos – MBPS East GST

Figure 1. MBPS East GST Interior Facing South

Figure 2. MBPS East GST Interior Facing North
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Figure 3. MBPS East GST Interior Concrete Walls

The interior tank wall had efflorescence along cracks in the concrete.

Figure 4. MBPS East GST Interior Dome

Cracks and efflorescence were also present in the tank interior dome.
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Figure 5. MBPS East GST Interior Dome

Concrete loss (spalling) in the interior dome has also occurred and has exposing steel mesh.

Figure 6. MBPS East GST Interior DIP Pipe

Corrosion on exposed, coated interior DIP pipe (with Fiberglass vortex breaker).
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Figure 7. MBPS East GST Interior DIP Pipe

Corrosion on an upper section of coated interior pipe.

Figure 8. MBPS East GST Floor Drain

Issues were not seen on the existing floor drain.
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Figure 9 and Figure 10. MBPS East GST Interior Access Ladder

Issues were not seen on the existing access ladder.
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Figure 11. MBPS East GST Interior Access Ladder Hatch

Corrosion on hardware.

Figure 12. MBPS East GST Secondary Interior Access Hatch

Possible rain leaks or minor concrete repairs.
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Figure 13. MBPS East GST Exterior Facing Southwest

Figure 14. MBPS East GST Identification Plate from 1977
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Figure 15. MBPS East GST Exterior Tank Wall

Repaired Cracks in the exterior tank wall.

Figure 16. West MBPS GST Exterior Tank Wall

Cracks in the exterior tank wall.
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Figure 17. MBPS East GST North Manway

Cast steel manway frame and aluminum alloy manway cover. Coating was peeling from the
frame and corrosion and pitting were found on the cover.
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Figure 18. MBPS East GST Exterior Ladder

The exterior galvanized steel ladder and climbing device are in good condition.
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Figure 19. MBPS East GST Dome Access Hatch, Handrails and Top of the Exterior Ladder Cage

Fiberglass dome access hatch, aluminum alloy handrails and top of the exterior galvanized steel
ladder cage. The aluminum and galvanizing were in good condition. Hardware on the fiberglass
access hatch was rusting. There was cracking on the hatch curb.

Figure 20. MBPS East GST Center Dome Vent

The center dome vent was in good condition with minor corrosion on metal vent supports and
minor cracking on vent curb.
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Figure 21. MBPS East GST Perimeter Dome Vents

The perimeter dome vents were in good condition with minor cracking.

Figure 22. MBPS East GST Dome

Minor cracks on the dome.
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Figure 23. MBPS East GST Dome

Minor cracks on the dome.
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Field Photos –NWPS GST

Figure 24. NWPS GST Interior
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Figure 25. NWPS GST Interior Concrete Walls

The interior tank wall had efflorescence along cracks in the concrete.

Page 26

Figure 26. NWPS GST Interior Dome

Cracks were present in the tank interior dome.
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Figure 27. NWPS GST Interior DIP Pipe

Corrosion on coated interior pipe.

Figure 28. NWPS GST Interior DIP Pipe
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Corrosion on coated interior pipe.

Figure 29. NWPS GST Hatch

No access ladder from dome hatch.

Figure 30. NWPS GST Identification Plate from 1969
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Figure 31. NWPS GST Exterior Tank Wall

Cracks on the exterior tank wall.
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Figure 32. NWPS GST Exterior Ladder

The exterior galvanized steel ladder and climbing device are in adequate condition with minor
corrosion.
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Figure 33. NWPS GST Dome Access Hatch

There is no handrails and ladder cage.

Figure 34. NWPS GST Dome Access Hatch

Hardware on the fiberglass access hatch was rusting. There was cracking on the hatch curb.
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Figure 35. NWPS GST Center Dome Vent

Corrosion on metal vent supports and cracking on vent curb.

Figure 36. NWPS GST Dome

Cracks were not visible on the dome.

Page 33

Figure 37. NWPS GST 24-inch Influent Line

The altitude valve is in poor condition.

Figure 38. NWPS Building Exterior
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Figure 39. NWPS Building Exterior

The wall is in poor condition.

Figure 40. NWPS Building Exterior

The wall is in poor condition.
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Figure 41. NWPS Piping Inside Building

Figure 42. NWPS Piping Inside Building
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PRECON CORPORATION
115 S.W. 140TH TERRACE, GAINESVILLE, FL 32669 • 352-332-1200 • FAX: 332-1199

City of Tampa, FL
East Morris Bridge GST

August 15, 2018

Tank Inspection Report
1. Summary
Precon Corporation conducted an inspection of the 5,000,000 gallon prestressed concrete storage
tank in Tampa, FL on August 13, 2018. The purpose of this inspection was to do a visual analysis of
the structural integrity of the tank and to determine what items, if any, need to be brought to the
owner’s attention to ensure the tank is up to the current codes and standards and to ensure the
maximum life of the tank.
Steven Crews, Assistant Project Manager, performed the inspection under the review of Adrian
Moore, Project Manager and Richard G Moore, P.E.
The tank was found to be in good structural condition and had no signs of leakage. All suggestions
for repairs contained in this report are considered minor in nature and have no structural impact on
the tank.
The following is a list of repairs recommended as a result of this inspection:
1. Repair the spalls with exposed reinforcing in the dome by sandblasting the area and filling with
an epoxy mortar.
2. Repair the spall on the hatch curb by chipping back to sound material and filling with an epoxy
mortar.
3. Replace the torn and loose screening on the center vent and overflows with 24x24 mesh
screening.
4. Remove corrosion from the cast steel manhole frame and coat with Aquatapoxy A-6.
5. Sandblast and recoat the interior piping with a polyamidoamine epoxy paint.
The findings of this inspection are detailed in Sections 4 and 5.
2. Scope of Inspection
This inspection was aimed at investigating the structural integrity of the tank. The inspector
investigated the walls, the dome, the floor, and the tank accessories. The inspection was a visual
survey of the tank with no invasive procedures employed. The tank was inspected in accordance
with AWWA D110-13 and ACI 350 standards to determine the condition of the tank.
The inspector looked for any evidence of leakage, cracks, imperfections and all other abnormalities.
If any of these were observed the areas were examined closely to try to determine the cause and
extent of the anomaly.
The exterior walls of the tank were checked for cracks, spalls, efflorescence, leaks, staining, coating
integrity and deterioration. The walls were also sound tested to determine if there were any hollow
areas within the concrete shell. If any areas of concern were noted, they were mapped and noted by
the inspector.
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The exterior dome was inspected and was checked for curvature, cracks, spalls and coating integrity.
The tank accessories were given careful inspection to ensure they were fully functional and in good
condition. If any irregularities were observed, they were mapped and noted by the inspector.
The tank was drained and the interior dome, walls and floor of the tank were inspected. The interior
walls were checked for cracks, efflorescence, stains, hollows and spalls. The floor was checked for
cracks, stains, spalls and coating integrity. The underside of the dome was inspected and was
checked for curvature, cracks and spalls.
The interior piping was inspected for condition and coating integrity and the accessories were
inspected to ensure they were functioning properly and were properly anchored.
The field record of this inspection can be found in Section 4.
3. Tank Description
The tank being inspected is a prestressed concrete tank, built in 1977 by The Crom Corporation. The
tank has an inside diameter of 170’-0” and a wall height of 29’-6”. The tank was built for the
Department of Utilities of the City of Tampa, FL.
The tank consists of a reinforced concrete membrane floor, which is joined to the walls using a PVC
waterstop. The tank has a gunite corewall construction encasing a 26 gauge diaphragm. The walls
were circumferentially prestressed by wrapping them with pre-tensioned high tensile steel wire which
was encased in a gunite covercoat. The walls also contain steel reinforcement to counteract the
bending moments caused by prestressing and the difference between the internal and external
temperatures of the tank.
The tank has a free span concrete domed roof that is conventionally reinforced.
Three pipe penetrations were found through the floor: a 36” DIP inlet line, a 54” DIP outlet line, and a
6” DIP drain line.
Tanks built during this time were typically constructed in general accordance with The American
Concrete Institute (ACI) 344 Committee Report.
4. Field Investigation
See attached inspection report.
5. Observations and Recommendations
The inspection of the tank did not reveal any apparent problems that cause concern for the structural
integrity of the tank. Any recommendations are made below to correct any issues and to help
maximize the life of the tank.
1. Tank Foundation: The tank is backfilled approximately 1 feet. No defects were found in the
tank foundation.
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2. Exterior Tank Wall: The exterior of the wall was in good condition. The wall was sounded and
no hollows were found. The exterior wall contained multiple instances of horizontal and
vertical cracking in the cover coat (Photos 3, 4). This cracking is minor and not a cause for
concern. Efflorescence was noted in the several of these cracks (Photo 5). This was likely
caused by rain water running down the tank into the crack, it is not a cause for concern.
3. Exterior Tank Dome: The exterior dome was found to be in good structural condition. About
250 LF of radial and circumferential hairline cracks were noted on the dome (Photos 6, 7).
These cracks are minor and are not a cause for concern. Three spalls were noted in the dome
(Photos 8, 9). These spalls are shallow and do not affect the structural reinforcing of the
dome, they are not a cause for concern.
4. Interior Tank Wall: The interior wall was in good overall condition. The wall contained
numerous instances of horizontal and vertical cracking (Photo 10). This cracking is minor and
is common on prestressed concrete tanks, it is not a cause for concern. One crack contained
a large amount of efflorescence (Photo 11). This was likely caused by rainwater or humidity
within the tank penetrating the crack, It is not a cause for concern. The wall penetration for the
2” transmitter line wall pipe was in good condition (Photo 12).
5. Tank Floor: The tank floor was found to be in good condition. No cracks or defects were
noted (Photo 13).
6. Interior Tank Dome: The interior dome appeared to be in fair condition. Multiple instances of
rebar chairs were visible through the dome (Photo 14). This is common on tanks of this age
and is not a cause for concern. Approximately 200 LF of cracking was noted on the interior
dome (Photo 15). This cracking appears to be minor and does not need to be addressed at
this time. Approximately 150 square feet of spalling with exposed mesh reinforcing was noted
in the dome (Photos 16, 17). Four spalls were noted with exposed rebar (Photo 18).
Precon recommends that the spalls with exposed mesh and rebar reinforcing be repaired by
sandblasting the area to remove any loose material and create a profile on the concrete. The
area should then be covered with a minimum of ¼” of an epoxy mortar.
7. Tank Accessories and Piping: The tank accessories and piping were observed and noted.
a. Exterior Ladder: The aluminum ladder, safety cage and safety rail were all found to be
in good working condition (Photo 19).
b. Dome Hatch: The fiberglass dome hatch was functional and in good condition (Photo
20). The concrete hatch curb is cracked and spalled (Photo 21).
Precon recommends that the spall be repaired by chipping back to sound concrete and
filling the spall with a cementitious epoxy mortar
c. Hatch Handrail: The aluminum hatch handrail is in good condition (Photo 22).
d. Center Vent: The 50” fiberglass center vent was in fair condition (Photo 23). The
primary and secondary screening on the vent was torn and should be replaced (Photo
24).
Precon recommends that the primary and secondary screening on the center vent be
replaced with 24x24 mesh screening as required by the Environmental Protection
Agency.
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e. Precast Concrete Overflows: The 6 precast emergency overflows contained hairline
cracks (Photo 25). These cracks are minor and are not a cause for concern. The
screening on several of the overflows was torn or loose (Photos 26, 27).
Precon recommends that the screens on all of the overflows be replaced with 24x24
mesh as required by the Environmental Protection Agency.
f. Wall Manhole: The coating on the cast steel manhole frames has delaminated and the
frames are corroded (Photo 28). The stainless steel covers are in good condition (Photo
29).
Precon recommends that the manhole frames be sandblasted to remove the corrosion
and be coated with Aquatapoxy A-6.
g. Interior Ladder: The fiberglass interior ladder and safety rail were found to be in good
condition (Photo 30).
h. Lightning Protection: The lightning protection on the dome is in good condition (Photo
31)
i. Interior Piping: The interior piping was found to be in good condition. There was a 36”
DIP inlet pipe, a 54” DIP outlet pipe with vortex breaker, a 6” DIP drain pipe with sump
(Photos 32-34). The coating on the pipes is delaminated and beginning to corrode.
Precon recommends that the pipes be sandblasted and coated with a polyamidoamine
epoxy coating.
Precon’s inspection was a visual survey of the structure of the tank without any invasive or
destructive procedures or tests, therefore Precon cannot give an opinion on the conditions of the
covered and hidden aspects of the structure which are not visible from the surface.
Should you have any questions, comments or concerns about the above report, we would be happy
to address them. Please do not hesitate to contact us.
Very truly yours;

Adrian C Moore
Project Manager, Special Projects

Richard G. Moore, P.E.
President
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Recommended Repairs
East Morris Bridge GST
Item:
Spalls in the dome with
exposed mesh and rebar
reinforcing

Recommended Repair:
Photo:
Precon recommends that the
spalls with exposed mesh and
rebar reinforcing be repaired
by sandblasting the area to
remove any loose material
and create a profile on the
concrete. The area should
then be covered with a
minimum of ¼” of an epoxy
mortar.

Spall on dome hatch curb

Precon recommends that the
spall be repaired by chipping
back to sound concrete and
filling the spall with a
cementitious epoxy mortar

Center vent and overflow
screens are torn and loose

Precon recommends that the
screens on all of the
overflows be replaced with
24x24 mesh as required by
the Environmental Protection
Agency.

Cast steel manhole frame is
corroded

Precon recommends that the
manhole frames be
sandblasted and coated with
Aquatapoxy A-6.

Recommended Repairs
Coating on the interior piping
is delaminated and the pipes
are beginning to corrode

Precon recommends that the
pipes be sandblasted and
coated with a
polyamidoamine epoxy
coating.

PRECON CORPORATION
Prestressed Concrete Tanks

1. TANK DETAILS
1. Owner
2. Location
3. Capacity
4. Dimensions:
5. Description:
6. Tank Builder:

115 S.W. 140th Terrace
Newberry, Florida 32669
(352) 332-1200 Fax 332-1199

City of Tampa
Morris Bridge WTP
5.0 MG
170’-0” ID x 29’-6” SWD
5.0 MG GST
Crom
YES

2. EXTERIOR WALL
1. Painted
2. Leakage
3. Cracks
4. Hollows
5. Stains

Date: 8/13/18

Year: 1977
NO

X

COMMENTS

X
X

Tank is painted, paint in fair condition
None noted
Multiple cracks on exterior wall
None noted
None noted

X

Tank is painted, paint in fair condition
Looks normal
Circumferential and Radial cracks noted
Looks normal
2 small spalls
None noted

X

Backfilled 1’
None noted

X
X

ADDITIONAL COMMENTS:

3. EXTERIOR DOME
1. Painted
2. Dome Rise
3. Cracks
4. Contour
5. Spalls
6. Stains

X
X
X
X
X

ADDITIONAL COMMENTS:

4. EXTERIOR FOOTING
1. Backfill
2. Settlement

X

ADDITIONAL COMMENTS:

5. EXTERIOR ACCESSORIES
1. Ladder
2. Dome hatch
3. Vent
4. Overflows
5. Level indicator
6. Dome probes
7. Handrail
8. Aerator
9. Wall Manhole
10. Lightning Protection

X
X
X
X

Stainless steel ladder
Hatch curbs are cracked
Fiberglass center vent in fair condition
Six precast concrete overflows
X
X

X

Alum. hatch handrail
X

X
X

Corrosion on steel manholes, stainless steel covers
Lightning protection in good condition

YES
6. INTERIOR FLOOR
1. Cracks
2. Settlement
3. Leakage
4. Sump
5. Exposed reinforcing

NO

COMMENTS

X
X
X

None noted
None noted
None noted
Small sump around tank drain
None noted

X
X

ADDITIONAL COMMENTS:

7. INTERIOR WALL
1. Hollows
2. Cracks
3. Stains
4. Paint
5. Deterioration

X
X
X
X
X

None noted
Multiple cracks on interior wall
None noted
Interior is not painted
None noted

ADDITIONAL COMMENTS:

8. INTERIOR DOME
1. Painted
2. Cracks
3. Deterioration
4. Reinforcing
5. Spalls

X
X
X
X
X

Interior is not painted
Minor cracks on the interior dome
None noted
Spalls with exposed mesh reinforcing noted
Spalls with exposed mesh reinforcing noted

ADDITIONAL COMMENTS:

9. INTERIOR ACCESSORIES
1. Ladder
2. Baffle Wall
3. Pipe Brackets
4. Wall Pipes
5. Level Indicator
6. Pipes
ADDITIONAL COMMENTS:

X

Fiberglass interior ladder
X
X
One wall pipe, 2” transmitter line

X
X
X

36” inlet, 54” outlet, 6” drain
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PHOTO 1

PHOTO 2

5,000,000 GST At the East Morris
Bridge WTP
PHOTO 3

Built by The Crom Corporation in 1977

Cracks in the exterior wall

Cracks on the exterior wall

PHOTO 5

PHOTO 6

Crack with efflorescence on exterior wall

Cracking in exterior dome

PHOTO 4

PHOTO 7

PHOTO 8

Cracking in exterior dome

Small spall in exterior dome

PHOTO 9

PHOTO 10

Small spall in exterior dome

Horizontal and vertical cracking on
interior wall
PHOTO 12

PHOTO 11

Horizontal and vertical cracking on the
interior wall

2” Transducer wall pipe

PHOTO 13

PHOTO 14

Tank floor in good condition

Rebar chairs visible in the dome

PHOTO 15

PHOTO 16

Cracking on the interior dome
PHOTO 17

Spalling with exposed mesh reinforcing
on the interior dome
PHOTO 18

Spalling with exposed mesh reinforcing
on the interior dome

Spalling with exposed rebar on interior
dome

PHOTO 19

PHOTO 20

Exterior ladder with safety cage and
safety rail
PHOTO 21

Fiberglass hatch cover is in good
condition
PHOTO 22

Concrete hatch curb is cracked and
spalling
PHOTO 23

Aluminum hatch handrail is in good
condition
PHOTO 24

50” center vent is in fair condition

Primary and secondary vent screens are
torn and loose

PHOTO 25

PHOTO 26

Precast concrete overflows are cracked

Overflow screening is loose

PHOTO 27

PHOTO 28

Overflow screening is torn

Cast steel manhole frames are corroded

PHOTO 29

PHOTO 30

Stainless steel manhole covers are in
good condition

Fiberglass interior ladder is in good
condition

PHOTO 31

PHOTO 32

Lightning protection on dome is in good
condition
PHOTO 33

36” DIP inlet Pipe

54” DIP outlet pipe with vortex breaker

8” DIP drain pipe with sump

PHOTO 34
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TANK INSPECTION REPORT
3.0- MG PRESTRESSED CONCRETE TANK
NW REPUMP STATION
CITY OF TAMPA, FLORIDA
CECS Job No. 2016-S-015.01

February 18, 2016

Crom Engineering & Construction Services
Jeff D. Malpass, P.E.
CECS President
Joe Johns
Project Manager

TANK INSPECTION REPORT
1.0

Executive Summary

Crom Engineering and Construction Services (CECS) conducted an inspection of
the 3,000,000-gallon prestressed concrete reservoir in Tampa, Florida on
February 18, 2016. The goal of the inspection was to review the status of the
tank and its structural integrity, and to determine what measures, if any, are
necessary to bring the tank up to present codes and standards so that the
longest useful life of the tank can be realized in meeting the intent of Florida
Administrative Code Chapter 62-555.350. Joe Johns, CECS Project Manager,
performed the inspection and prepared this report under the review of Jeff D.
Malpass, P.E.
The tank is in good structural condition at this time; however minor items were
discovered by the inspector which should be addressed. Shrinkage cracking was
noted associated with efflorescence (Figure 9). Bio growth was noted throughout
the exterior wall (Figures 3, 4, 5 and 6) and dome (Figure 32). Approximately 200
LF of shrinkage cracks were noted on the exterior dome (Figure 31). Minor
prestressing cracks and associated efflorescence were noted in multiple
locations on the interior tank wall (Figure 23). Exposed, corroded dome edge
steel was noted in multiple locations on the interior tank dome. Exposed,
corroded steel mesh was noted in multiple locations on the interior tank dome
(Figure 25). Cracking was noted on the concrete curb for the 50” fiberglass dome
center vent (Figure 31). CECS also noted that the insect barrier on the underside
of the dome hatch is in poor condition and does not adequately seal the opening
(Figure 30). The locking hasp for the fiberglass cover was noted as missing
(Figure 29) and the hatch curb is cracked (Figure 28).
The complete findings from the tank inspection are detailed in Section 5.0
Conclusions and Recommendations.

2.0

Scope of Work

The purpose of the inspection is to investigate the structural integrity of the
3,000,000-gallon ground storage tank. The investigation included the interior and
exterior walls of the tank, the dome, the floor and tank accessories. The
inspection was a visual survey of the structure with no invasive procedures
employed.
The tank was inspected in accordance with AWWA D110 and ACI 350 to
evaluate the present condition of the tank structure.
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The tank was physically examined for any visible problems such as leaks or
cracks, any location that was questionable, was looked at closer to determine the
extent of the problem.
The wall was observed for any deterioration, cracking, spalled concrete, and
signs of corrosion or any indicators of existing problems such as efflorescence or
damp spots. The walls were “sound tested” to determine if there was any
evidence of the covercoat separating from the core wall. Any location of this was
noted and mapped as part of the field notes of the inspector.
The inspector was provided access to the dome roof. The concrete dome was
inspected for any cracking, efflorescence, spalled concrete, and signs of
corrosion or other indicators of existing problems. Tank accessories were looked
at to determine the extent of the weathering of the fiberglass and the condition of
the bolts, fasteners and the screens. All penetrations were checked for signs of
leakage into the tank. All areas of concern were noted and mapped in the
inspector’s field notes.
The tank was cleaned prior to the interior inspection by T.E.A.M. who removed
½” of soft sediment from the interior floor. CECS used an ambient air monitor to
test the quality of air within the tank prior to entry. The tank was drained and
CECS personnel entered the tank. The interior wall was observed for cracking,
spalled concrete, and signs of corrosion, or other indications of existing
problems. Piping and internal accessories were checked for corrosion and
condition of their supports, bolts, and anchors.
The tank was fully surveyed and a record was made of all observations.
Photographs were taken as an additional record of the inspection.

3.0

Tank History and Description

The tank being inspected is a prestressed composite tank that was originally built
by The Crom Corporation in 1969. The tank has an inside diameter of 128’-0”
and a side wall depth of 32’-0”. The tank was built for the City of Tampa as part
of a project designed by Robert & Co. Associates Engineers of Atlanta, Georgia
in conformance with the report from ACI 344 on The Design and Construction of
Circular Wire and Strand Wrapped Prestressed Concrete Structures and
generally accepted design practices for wire-wound prestressed concrete tanks
during this time period.
The tank has a 6” thick highly reinforced concrete floor. Floor steel consists of
one orthogonal mat of #5 rebar spaced at 10” in both directions. The tank floor is
joined to the tank wall with a Type 1 Bearstop connection.
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The tank has a composite wall constructed of shotcrete encasing a 26 gauge
steel shell diaphragm continuous for the full height. The vertical seams between
the sheets of the diaphragm are sealed watertight with epoxy. The wall is
circumferentially prestressed by wrapping with pre-tensioned high tensile steel
wire permanently bonded to the tank wall to contain the internal hydraulic load of
the tank contents and provide residual compression in the wall after allowing for
wall deformation and stress loss in the wire.
Conventional mild steel reinforcement is also present in the wall due to vertical
bending moments induced by the prestressing and by seasonal temperature
differential between the inside and the outside of the wall. Circumferential mild
steel reinforcement to control shrinkage cracking during construction is present in
the wall as well. There is a 1” thick minimum shotcrete covercoat over the final
layer of prestressed wire to protect the wire from corrosion. There is also a 1”
thick covercoat on the inside of the diaphragm. . The core wall is 7½” thick at
the base of the wall and tapers to 3½” at the top. Four layers of prestressing
wires at the bottom of the tank and the 1” thick covercoat provide an overall
thickness of approximately 9½” at the bottom of the wall tapering to 4½ at the
top.
The tank is covered with a 2½” thick shotcrete domed roof containing mild
temperature reinforcement and 4x4 W6.0 x W6.0 welded wire mesh.
There are one pipe penetrations through the floor of the tank as follows:
12” DIP drain line
There is eight pipe penetrations through the wall of the tank as follows:
24” influent line
14” influent line (abandoned and capped)
24” effluent line
12” overflow line
(3) 1” pipe penetrations
½” pipe penetration

Tank accessories include one 50” fiberglass center vent; one hatch opening in
the dome near the edge with a hinged fiberglass cover; one cast steel framed
manhole opening; one exterior galvanized steel ladder with security door and
safety climbing device; and one digital depth gauge.
Previous Repairs: The tank being inspected has several items that reveal that
previous modifications and repairs have been made. Three post tension cables
are located at the bottom of the tank on either side of the 24-inch inlet pipe.

3.0- MG Prestressed Concrete Tank Inspection Report
City of Tampa, FL

February 18, 2016
pg. 3

The cables were added as part of the modification to replace prestressing wires
that were cut. There are also patches located in multiple locations in the top third
of the tank. The cables are in good condition. The dog bone encasements are
sound. The patches show no sign of cracking or delamination.

4.0

Field Investigation

See attached Field Inspection Report.

5.0

Conclusions and Recommendations

The inspection of the 3,000,000-gallon tank in Tampa, Florida has been carried
out in accordance with AWWA D110 and fulfills the requirements of FAC 62555.350. The inspection of the prestressed composite tank at this location did
not reveal any apparent problems that would cause concern for the structural
integrity of the tank itself. However, there are items that should be addressed in
order to avoid the possibility of future problems.
The report will include subjective terminology in regard to the condition of various
elements of the structure. Excellent would be considered like new, no remedial
action required; Good would indicate minor defects, still operable; Fair condition
is used to describe an element or accessory requiring remedial action before the
next scheduled 5-year inspection, and; Guarded/Poor condition would require
immediate action.

(1) Tank Foundation: (Good) The tank is not backfilled. The footer
appeared to be level and no undermining was noted (Figure 8). No
remedial action is required at this time.
(2) Exterior Tank Wall: (Good) Shrinkage cracking was noted associated
with efflorescence (Figure 9). These cracks are superficial and pose no
structural concern at this time. The presence of efflorescence associated
with the covercoat cracking was noted in multiple locations on the exterior
tank wall. The efflorescence at these cracks is caused by water migrating
into the crack from the surface and pulling lime out of the wall. These
were minor instances. No remedial action is required at this time. In order
to ensure the ongoing service life of the tank, these cracks should be
sealed to prevent continued water migration through them which could
result in future problems. The next time the tank is painted, they can be
easily covered. Bio growth was noted throughout the exterior wall (Figures
3, 4, 5 and 6). CECS recommends pressure washing the tank exterior wall
at 3,500 PSI minimum pressure to remove the bio-growth.
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(3) Exterior Tank Dome: (Fair) Approximately 200 LF of shrinkage cracks
were noted on the exterior dome (Figure 32). Bio-growth was noted
throughout the exterior dome (Figure 33). CECS recommends pressure
washing the tank dome at a minimum pressure of 3,500 psi to remove the
bio-growth and seal all the shrinkage cracks using a ter polymer sealant.
Note: In reviewing the drawings and evaluating the tank photos, it
has come to our attention that the tank structure does not comply
with the current industry code and Standard for potable water tanks
(ACI 350-06, AWWA D110-04) with regards to dome thickness. The
tank as currently constructed does meet minimum design criteria
and is structurally sound, however if modifications are ever
performed on this tank, the local building department may require
that it be brought up to meet the current standards. Please contact
us if you have any questions regarding this note.
(4) Tank Floor: (Good) The tank floor was cleaned and inspected and
appeared to be in good structural condition at this time (Figure 26). About
½” soft sediment was removed by T.E.A.M Engineering at the time of this
inspection. No remedial action is required at this time.
(5) Interior Tank Wall: (Good) Minor prestressing cracks and associated
efflorescence were noted in multiple locations on the interior tank wall
(Figure 23). These cracks are shallow, less than 1/16” wide, and do not
pose any structural concerns. No remedial action is required at this time.
CECS recommends inspecting these areas the next time the tank is taken
out of service for routine maintenance.
(6) Interior Tank Dome: (Fair) Exposed, corroded dome edge steel was
noted in multiple locations on the interior tank dome. Exposed, corroded
steel mesh was noted in multiple locations on the interior tank dome
(Figure 25). Shadowing of the steel mesh was noted in numerous
locations on the interior tank dome. Shadowing results from minimal
concrete cover over the mesh. Since these were present during the
original inspection and the extent of the corroded reinforcing has
increased, CECS recommends repairing the interior dome by chipping
back the concrete surrounding the corroded steel, sandblasting the steel
to remove the rust and patching with an epoxy modified cementitious
mortar such as Tnemec 218 Mortarclad.
(7) Center Vent: (Fair) Cracking was noted on the concrete curb for the 50”
fiberglass dome center vent (Figure 31). All screens were intact and
secure.
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CECS recommends repairing the damaged curb by removing all loose
deteriorated concrete, cleaning any corroded steel mesh, squaring off and
chipping back the concrete to provide a minimum depth of ¼” and
patching with a polymer modified cementitious surface repair material in
conjunction with a bonding epoxy to prevent insects and debris from
entering the tank.
(8) Dome Safety Handrail: The exterior ladder landing on the dome is not
secured with a safety handrail. As a result, inspectors, maintenance
workers and other ladder users are not protected when climbing onto the
dome (Figure 27). CECS recommends installing a handrail system
around the dome hatch at the ladder landing if it is determined by the
owner that the exterior dome is accessed on a regular basis. Per STD 0101-013.F.2, OSHA defines regular access as at least once every 2 weeks,
or for a total of 4 man-hours or more during any sequential 4-week period.
(9) Dome Access Hatch: (Fair to Guarded) CECS noted loose spalled
concrete on the access hatch concrete curb (Figure 28).
CECS
recommends repairing these areas by chipping and removing all loose
concrete, exposing any corroded steel, chasing the corroded bars until a
minimum of 4 inches of clean steel is exposed, sandblasting the exposed
steel and concrete surface and applying a polymer modified cementitious
patching material.
CECS also noted that the insect barrier on the underside of the dome
hatch is in poor condition and does not adequately seal the opening
(Figure30). CECS recommends replacing the barrier with a new seal.
The locking hasp for the fiberglass cover was noted as missing (Figure 29)
CECS recommends replacing the locking hasp so the lid cannot be
opened by unauthorized personnel.
(10) Dome Probe: (Fair) The pipe penetration for the digital level transducer
was inspected. The electrical conduit was noted to be corroded (Figure
35). CECS recommends have a licensed electrician replace the conduit.
(11) Exterior Ladder: (Fair) The exterior galvanized ladder is in good
condition however, the security door hinge was noted as broken. CECS
recommends replacing the security door hinge to maintain the functionality
of the security device.
(12) Wall Manhole: (Good) The cast aluminum manhole cover and steel
frame are in good condition, but the coating is beginning to fail.
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CECS recommends preparing and recoating the manhole frame and cover
with a two part protective epoxy coating suitable for use in potable water
tanks such as AquataPoxy A-6 or equal (Figures14 and 15). A second
option would be to replace the aluminum alloy cover with a stainless steel
cover for a more permanent remedy, if desired.
(13) Interior Piping: (Fair) corrosion was noted on all the interior piping with
the exception of the 14” abandoned line (Figures 16, 19 and 20). In order
to avoid further corrosion and section loss of the pipe, CECS recommends
sandblasting the pipes in accordance with SSPC-SP7/NACE 4 Brush-off
blast cleaning followed by an application of Ospho metal treatment. The
pipe should then be coated with a protective epoxy coating suitable for
use in potable water tanks such as Tnemec Series N140 or equal and can
be scheduled at the Owners convenience.
(14) Interior Ladder: There is no interior ladder providing access from the
dome access hatch to the floor of the tank. Therefore, the tank is
inaccessible from the tank dome. CECS recommends installing a new
fiberglass interior ladder with OSHA approved safety climbing device to
provide a means of accessing the tank interior from the dome.
(15) Next Inspection: CECS recommends inspecting the tank by February
18,, 2021 in accordance with AWWA D110 and to fulfill the requirements
of FAC 62-555.350.

Since CECS’ inspection was a visual survey of the structure without any invasive
or destructive procedures or tests, CECS cannot offer an opinion on the condition
or performance of the covered or hidden elements of the structure not visible
from the surface.
The preceding report is submitted for your review and discussion. We would be
pleased to discuss the results with you. If you have any questions or concerns,
please do not hesitate to contact us.

Respectfully submitted,
Crom Engineering and Construction Services

Jeff D. Malpass, P.E.
CECS President

Joe Johns
Project Manager
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Figure 1: The 3.0 MG reservoir was inspected on February 18, 2016.

Figure 2: The reservoir was built by The Crom Corporation in 1969.
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Figure 3: North view of the exterior tank wall with mildew noted throughout
the tank wall.

Figure 4: West view of the exterior tank wall.
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Figure 5: South view of the exterior tank wall.

Figure 6: East view of the exterior tank wall.

3.0- MG Prestressed Concrete Tank Inspection Report
City of Tampa, FL

February 18, 2016
pg. 10

Figure 7: The 14” wall pipe has been abandoned and capped off.

Figure 8: The tank foundation and top of footer.
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Figure 9: Efflorescence at a previously repaired area west quadrant of the
exterior wall.

Figure 10: The ¾” sample line and two of three post tensioning strands.
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Figure 11: The 24” DIP inlet line and modular seals was added after original
construction. The strands were added to replace prestressing wires which
were cut.

Figure 12: Efflorescence was noted on shrinkage cracks.
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Figure 13: The 12” overflow piping.

Figure 14: The interior of the cast aluminum manhole cover.
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Figure 15: Interior of the steel manhole frame.

Figure 16: The 24” Inlet piping, corrosion was noted.
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Figure 17: The abandoned 14” DIP.

Figure 18: A previously repaired area on the east quadrant of the interior
wall.
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Figure 19: The 24” DIP suction line with corrosion noted.

Figure 20: The 12” DIP drain line with corrosion noted.
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Figure 21: The 12” Overflow line with significant corrosion noted.

Figure 22: The ¾” sample line.
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Figure 23: Shrinkage cracking on the interior tank wall with small amounts
of efflorescence.

Figure 24: The 50” center vent.
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Figure 25: Exposed dome reinforcement.

Figure 26: The tank floor after cleaning.
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Figure 27: The galvanized exterior ladder with security door. The door has
a broken hinge. There is no safety handrail at the top ladder landing.

Figure 28: A crack on the access hatch curb.
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Figure 29: The locking hasp is missing on the access hatch curb.

Figure 30: The fiberglass hatch cover is weathered and missing the insect
barrier gasket.
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Figure 31: The 50” fiberglass vent with cracking on the curb noted.

Figure 32: Approximately 200 lft of shrinkage cracking was noted on the
exterior tank dome.
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Figure 33: Mildew and dirt were noted throughout the tank dome.

Figure 34: Corrosion of the telemetry conduit was noted.
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Figure 35: The Telemetry dome penetration appeared to be in good
condition.
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APPENDIX:
FIELD NOTES

CROM ENGINEERING AND CONSTRUCTION SERVICES
6801 SW Archer Road
Gainesville, FL 32608
352.548.3349 - FAX 352.548.3449
Date: February 18, 2016
TANK DETAILS

Location
Owner
Engineer
Diameter (ft)
Volume
Inspector(s)

Old Crom Job No.: 1969-M-001

5602 W. Sitka Street
City of Tampa, Florida
Robert Company and Associets
128.00
Side Wall Depth
3.0 MG
Dome/Open Top
Joe Johns
Material of Const.

Yes
FOUNDATION
1 Is the tank backfilled?
2 Differential backfill?
3 Does the footer appear to be level?
4 Are there any gaps between the wall and the footer?
5 Is the footer undermined anywhere?
6 Is there a berm or sidewalk, splash pads?
Additional Comments:

No

32.00
Dome

Comments/Photos

ü
ü
ü
ü
ü
ü

No defects were noted with the tank foundation.

Yes
PIPING
1 Is there a separate inlet and outlet pipe?
2 Are the inlet & outlet pipes located to ensure circulation?
3 Does the tank have a drain line?
4 Does the tank have an overflow line?
5 Does the overflow discharge above ground to an open
basin or pad terminating with a flap valve or screen?
6 Can the tank be isolated from the system and drained?
7 Can the tank be by-passed for maintenance?
Additional Comments:

No

Comments/Photos

ü
ü
ü
ü

(SS) 24" DIP outlet 24" DIP Inlet
(SS)
(SS) 12" DIP drain
(SS) 16" DIP overflow pipie

ü
ü
ü

(SS)
(SS)
(SS)

Corrosion was noted on all the interior piping with exceptions to the 14" DIP wall pipe.

Yes
FLOOR
1 Has the tank floor been cleaned?
2 Waterstop type
3 Floor/wall connection visible?
4 Are there any visible cracks on the floor?
5 Are there any rough spots or spalls on the floor?
6 Any accessories or equipment mounted on the floor?
7 Is the floor coated? Type of paint?
8 Are there any sumps? (size and depth)
Additional Comments:

No defects were noted with the tank floor.

No

ü

Comments/Photos
(SS) T.E.A.M. 1/2" of sediment was removed
Bearstop

ü
ü
ü
ü
ü
ü

(SS)

(SS)
6ft x 6ft x 1ft deep (outlet piping)

Yes
EXTERIOR WALL
1 Are there any cracks?
2 Are there spalled areas?
3 Are there any exposed prestressing wires?
4 Is the wall painted? Type of paint?
5 Are there any hollows?
6 Are there any stains on the wall?
Additional Comments:

No

ü

Comments/Photos
(SS) shrinkage cracks

ü
ü
ü

By owner

ü
ü

Bio-growth noted.

Efflorecence was noted with shrinkage cracking
Bio-growth was noted.

Yes
INTERIOR WALL
1 Are there any hollows?
2 Are there any cracks?
3 Are there stains on the wall?
4 Was the wall coated? (Condition) Type of paint?
5 Is there a baffle wall? (Condition) (Material)
Additional Comments:

No

Comments/Photos

ü
ü

(SS) Shallow shrinkage cracks

ü
ü
ü

(SS)

The shrinkage cracks are very shallow with minimal efflorecence. The cracks are common in this location of
prestressed concrete tanks and are of no structual concern at this time.

Yes
INTERIOR DOME
1 Can you see dome reinforcing?
2 Is there any exposed mesh?
3 Are there exposed reinforcement support bolsters?
4 Are there any spalled areas?
5 Was the dome coated? (condition) Type of paint?
6 Are there stains on the dome?
Additional Comments:

No

Comments/Photos

ü
ü
ü

(SS)

ü
ü

ü

Reinforcement corrosion

Small amounts of corroded reinforcememt was noted.

Yes
EXTERIOR DOME
1 Are there any chips and spalls?
2 Are there any cracks?
3 Are there any flat spots or humps?
4 Positive slope to allow water to drain off dome/roof?
5 Are there any attachments to the tank, i.e. antennae, etc?
6 Is the dome painted? (Condition)
Additional Comments:

No

Comments/Photos

ü
ü

(SS) Approximatly 200lft shrinkage cracks

ü
ü

(SS)
(SS)

ü
ü

shrinkage cracks are not visable from the interior.

By owner

Yes
ACCESSORIES
1 Exterior Ladder
Safety climb device?
2 Dome Handrail
3 Interior ladder
Safety climb device?
4 Manhole
5 Liquid level indicator
6

Hatch cover
Raised curb and cover with overhang?
7 Overflows
Screened, protected from rain?
8 Center vent / ventilators
Screened, protected from rain?
9 Dome probes with curbs?
10 Aerator (size)
11 Specials
Additional Comments:

ü
ü

Comments/Photos
Galvanized steel
(SS) Saf t climb

ü
ü
ü
ü
ü
ü
ü
ü
ü
ü
ü
ü
ü

Yes
SITE SECURITY
1 Is there a fence around the facility with lockable gate?
2 Are access hatches locked?
3 Are exterior ladders made inaccessible to intruders
4 Is the site remote (no on-site office)?
5 Is the site well maintained?
6 Are there physical features that could damage the tank?
7 Potential sanitary hazards? Proximity?
(i.e. bird droppings, sewers, standing water, animal activity)
Additional Comments:

No

No

ü
ü
ü
ü
ü
ü
ü

(SS)
(SS) steel frame and aluminum alloy cover
(SS)
Fiberglass cover with precast curb, weathered, missing insect
barrier
(SS)
Piping only 16" DIP
(SS)
Fiberglass cover with precast curb
(SS)
(SS)

Comments/Photos
(SS)
(SS) Locking hasp is broken
(SS)
(SS)
(SS)
(SS)
(SS)

EXTERIOR OF TANK
Inner Diameter:
Circumference:

128.00
402.12

Volume of Tank:

3.0 MG

ft
ft
gal
Exterior Galvanized Ladder
Digital Gauge Penetetration
E
Fiberglass Hatch

MH

H
H

F
NORTH

D

2

3

Concrete spall on center vent
precast curb

C

G
LEGEND
16" Overflow line
1

CRACK
PATTERN CRACKING
HOLLOW AREA
EFFLORESCENCE
CONCRETE SPALL
PEELING PAINT / COATING
EXPOSED MESH / RUST SPOTS

4

B
v

H
Fiberglass Center Vent
A

TOP OF DOME
12" Overflow
SWD =
32
30
28
26
23
21
19
17
15
13
11
9
6
4
2

1" pipe
penetration

Effloresence
associated with
cracking

Broken hinge on stainless steel
security door was noted

24" INFLUENT

32.00 ft.

MH

A

H

external pt
cables

G

F

1" pipe
penetration

E

EXTERIOR TANK WALL

D

1/2 pipe
penetration

C

B

A

14" influent
capped off
24" effluent

INTERIOR OF TANK
Inner Diameter:
Circumference:

128.00
402.12

Volume of Tank:

3.0 MG

ft
ft
H

gal
MH

Exposed and corroded steel mesh
E

6' square sump

E

MH

MH

H

F

F
NORTH

D

2

D

3

2

3

16" Overflow
C

G

C

1

G

LEGEND

12"Drain

CRACK
PATTERN CRACKING
HOLLOW AREA
EFFLORESCENCE
CONCRETE SPALL
PEELING PAINT / COATING
EXPOSED MESH / RUST SPOTS

4

B
H

1

4

B
H

A

A

TANK FLOOR

UNDERSIDE OF DOME
Minor prestress cracking noted on interior
tank wall

SWD =
32
30
28
26
23
21
19
17
15
13
11
9
6
4
2

32.00 ft.

A

B

C

D

E

INTERIOR TANK WALL

F

G

H

A

APPENDIX C
METALS TESTING

APPENDIX C

Appendix C
Toxic Metal Results

Toxic Metal Results NW GST and Morris Bridge East GST.

Location
NW Tank Manway
NW Tank Interior Steel
Piping
NW Tank Concrete
Walls
Morris Bridge East
Steel Interior
Morris Bridge East
Exterior

Lead PPM
153
199

Cadmium PPM
<2.34
2.71

Chromium PPM
<5.84
11.9

<2.29

<2.29

<5.72

15800

<9.57

1450

7.91

<2.31

<5.77

Schneider Laboratories Global, Inc

Analysis Report

2512 W. Cary Street • Richmond, Virginia • 23220-5117
804-353-6778 • 800-785-LABS (5227) • Fax 804-359-1475
Customer:
Address:

KTA-Tator, Inc. (1861)
115 Technology Drive
Pittsburgh, PA 15275

Attn:
Project:
Location:
Number:
Sample ID

Morris Bridge Tank
Florida
400222
Cust. Sample ID

Parameter

394301-001

Matrix

Paint

Received

11/16/20

Reported

11/17/20

PO Number:

20PO-543

Location
Method

KTA-1

394301

Order #:

Result

RL*

Units

Analysis Date

Analyst

Morris Bridge Ease Int

Metals Analysis
Cadmium

EPA 6010D

<9.57

9.57

mg/kg

11/17/20

KM

Chromium

EPA 6010D

1450

239

mg/kg

11/17/20

KM

EPA 6010D

15800

478

mg/kg

11/17/20

KM

Lead
394301-002

KTA-2

Morris Bridge, E Tank Ext

Metals Analysis
Cadmium

EPA 6010D

<2.31

2.31

mg/kg

11/17/20

KM

Chromium

EPA 6010D

<5.77

5.77

mg/kg

11/17/20

KM

Lead

EPA 6010D

7.91

2.31

mg/kg

11/17/20

KM

394301-11/17/20 02:43 PM

Reviewed By: Jennifer Lee
Manager

State Certifications
Method

Parameter

Florida

Virginia

EPA 6010D
EPA 6010D
EPA 6010D

Cadmium
Chromium
Lead

ELAP Certified
ELAP Certified
ELAP Certified

VELAP Certified
VELAP Certified
VELAP Certified

State
Florida
Virginia

Certificate Number
ELAP E87828
VELAP 11110

All internal QC parameters were met. Unusual sample conditions, if any, are described. Surrogate Spike results designated with "D" indicate that
the analyte was diluted out. "MI" indicates matrix interference. Concentration and *Reporting Limit (RL) based on areas provided by client. Values
are reported to three significant figures. Solid PPM = mg/kg | PPB = µg/kg and Water PPM = mg/L | PPB = µg/L. The test results reported relate
only to the samples submitted.
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Schneider Laboratories Global, Inc

Analysis Report

2512 W. Cary Street • Richmond, Virginia • 23220-5117
804-353-6778 • 800-785-LABS (5227) • Fax 804-359-1475
Customer:
Address:

KTA-Tator, Inc. (1861)
115 Technology Drive
Pittsburgh, PA 15275

Attn:
Project:
Location:
Number:
Sample ID

Reiss Engineering
Int. of NW Concrete Water Tank
400222
Cust. Sample ID

Parameter

382245-001

Matrix

Paint

Received

08/20/20

Reported

08/25/20

PO Number:

20PO-371

Location
Method

KTA 1

382245

Order #:

Result

RL*

Units

Analysis Date

Analyst

Paint Chips Int Manway

Metals Analysis
Cadmium

EPA 6010D

<2.34

2.33

mg/kg

08/24/20

DLJ

Chromium

EPA 6010D

<5.84

5.83

mg/kg

08/24/20

DLJ

EPA 6010D

153

2.33

mg/kg

08/24/20

DLJ

Lead
382245-002

KTA 2

Paint Chips Stl Vlvs Int

Metals Analysis
Cadmium

EPA 6010D

2.71

2.30

mg/kg

08/24/20

DLJ

Chromium

EPA 6010D

11.9

5.76

mg/kg

08/24/20

DLJ

Lead

EPA 6010D

199

2.30

mg/kg

08/24/20

DLJ

382245-003

KTA 3

Paint Chips Int Lwr Walls

Metals Analysis
Cadmium

EPA 6010D

<2.29

2.29

mg/kg

08/24/20

DLJ

Chromium

EPA 6010D

<5.72

5.71

mg/kg

08/24/20

DLJ

Lead

EPA 6010D

<2.29

2.29

mg/kg

08/24/20

DLJ

MS failed for all analytes due to interference, results are accurate and unaffected.
382245-08/25/20 11:47 AM

Reviewed By: Jennifer Lee
Manager

All internal QC parameters were met. Unusual sample conditions, if any, are described. Surrogate Spike results designated with "D" indicate that
the analyte was diluted out. "MI" indicates matrix interference. Concentration and *Reporting Limit (RL) based on areas provided by client. Values
are reported to three significant figures. Solid PPM = mg/kg | PPB = µg/kg and Water PPM = mg/L | PPB = µg/L. The test results reported relate
only to the samples submitted.
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Schneider Laboratories Global, Inc

Analysis Report

2512 W. Cary Street • Richmond, Virginia • 23220-5117
804-353-6778 • 800-785-LABS (5227) • Fax 804-359-1475
Customer:
Address:

KTA-Tator, Inc. (1861)
115 Technology Drive
Pittsburgh, PA 15275

Attn:
Project:
Location:
Number:
Sample ID

Reiss Engineering
Int. of NW Concrete Water Tank
400222
Cust. Sample ID

Parameter

382245

Order #:
Matrix

Paint

Received

08/20/20

Reported

08/25/20

PO Number:

20PO-371

Location
Method

Result

RL*

Units

Analysis Date

Analyst

State Certifications
Method

Parameter

Florida

Virginia

EPA 6010D
EPA 6010D
EPA 6010D

Cadmium
Chromium
Lead

ELAP Certified
ELAP Certified
ELAP Certified

VELAP Certified
VELAP Certified
VELAP Certified

State
Florida
Virginia

Certificate Number
ELAP E87828
VELAP 10779

All internal QC parameters were met. Unusual sample conditions, if any, are described. Surrogate Spike results designated with "D" indicate that
the analyte was diluted out. "MI" indicates matrix interference. Concentration and *Reporting Limit (RL) based on areas provided by client. Values
are reported to three significant figures. Solid PPM = mg/kg | PPB = µg/kg and Water PPM = mg/L | PPB = µg/L. The test results reported relate
only to the samples submitted.
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CITY OF TAMPA

Submitted by:

Reiss Engineering, Inc.
3507 E. Frontage Rd., Suite 180
Tampa, FL 33607
813.549.0919 | www.reisseng.com

