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EXECUTIVE SUMMARY 
 
The July 2011 inspection of the Ketchikan Shipyard Facility included a visual inspection 
of the waterfront facilities including the sheet pile wharf, North Pier, fender system, and 
dolphins. It included an above and below water inspection. The inspection was one phase 
of a cathodic protection project and, as such, was focused on corrosion. The inspection 
included cathodic protection half-cell readings and ultrasonic thickness readings. 
 
The following is a summary of the findings: 
 

 The majority of the cathodic protection half-cell readings indicated no cathodic 
protection and active corrosion. The only exceptions were at the new berth which 
has a sacrificial anode system and at floating dry dock number one which had an 
impressed current anode system.  

 Active corrosion was noted throughout the waterfront. This included heavy rust 
with layers of black oxide and pitting in places.  

 The coating on the sheet pile cells was failing and coming off in sheets. 
 There were drain holes in the interconnecting arcs on the sheet pile cell dock. 

Seawater enters the fill behind these arcs through the drain holes on the high tide 
and drains from these holes on the low tide. This exchange of fresh oxygenated 
saltwater is creating a corrosion issue behind the interconnecting arcs. 

 The galvanizing on the north pier pipe piles has been consumed and active 
corrosion was noted on these piling. 

 The timber pile system has steel H section walers. These have active corrosion. 
There are short sections of timber walers between the timber pile groups. Many of 
these short timber sections were rotten. 

 The north dolphin was leaning slightly and appears to have been overloaded and 
moved slightly out of position. 

 The impressed current cathodic protection system on floating dry dock number 2 
was turned off. Evidentially this is due to the fact it was sitting on the grounding 
grid and going dry several times a day. The cathodic protection half-cell readings 
on the new sheet pile wharf adjacent to this dry dock were depressed and it is 
probable that the floating dry dock is adding to the load on the new cathodic 
protection system.  

 The existing coating on the sheet pile wharf was tested and found to be generally 
free of asbestos containing materials (ACM), and had semi-volatile organic 
compounds (SVOC) and inorganic lead at levels below federal hazardous waste 
limits.  

 
The following is a summary of the recommendations: 
 

 Install sacrificial aluminum anodes to all of the submerged steel structures 
including the sheet pile cells and interconnecting arcs, the pipe piling for the north 
wharf, and dolphins and the walers on the fender system. 
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 Remove the loose coating on the sheet pile cells with sand or water blasting. 
Remove all of the coating from the low tide line to the top and recoat this area. 
We recommend a fast dry spray polyuria coating system that can be immersed 
shortly after application. 

 Install a rubber check valves over the drain holes in the interconnecting arcs to 
reduce the exchange of seawater behind the sheets.  

 Install sacrificial magnesium anodes in the underground area in the 
interconnecting arcs and in the main sheet pile cells. Install these in groups or in a 
ground bed configuration to minimize excavation and damage to the pavements 
and to minimize potential conflicts with existing utilities. 

 Replace the short sections of treated timbers walers on the main fender system. 
Consider plastic lumber for this application. 

 Install a new pile foundation for the north dolphin. Drive the main piling deeper 
and or install fins or other means to increase the capacity of this dolphin. 

 Install control circuitry on the impressed current cathodic protection system for 
dry dock number 2 so that it will operate when submerged and shut off when it 
goes dry on the grounding grid. 

 

1. INTRODUCTION 

Existing Structure 
The Ketchikan ship lift facility is located along Tongass Narrows near Carlana Creek. 
There have been waterfront facilities at the site since the early 1900s including various 
historical canneries and docks.  
 
The current ship lift facility has been constructed in phases. The sheet pile cells were 
constructed in 1982 and 1983 for the State of Alaska DOT Vessel Maintenance Facility. 
This project included dredging and the construction of 15 circular sheet pile cells with 
connecting arcs. The cells were arranged to form a main wharf face and a submergence 
berth for a floating dry dock. There is an L shaped concrete cap along the face of the 
dock that is partially supported by pipe piling. The sheet pile cells and piling were 
originally coated and protected by an impressed current cathodic protection system. (This 
system has been shut off and was not in service at the time of the inspection. It seems to 
have been shut down for a considerable time and it was unclear as to when the last time it 
was in operation.) The construction of the sheet pile cells included a drain system 
consisting of a layer of gravel in and around the sheets and uplands and holes cut in the 
interconnecting arcs of the sheets at about elevation + 5.0 feet. 
  
In 1985 and 1986 the pile supported North Pier was constructed. This pier is about 462 
feet long and 43 feet wide. It has 24 bents of piling which include 30 inch diameter by 
3/8 inch wall steel plumb piling and 24 inch diameter by ½ inch wall plumb and batter 
pile groups. The bents are on 20 foot centers and include a concrete pile cap. The deck 
includes a section of precast concrete tees and a concrete formed, timber decked, utility 
trench. The pilings were originally hot dip galvanized. This project included the 
installation of the fender system, the north dolphin / fender, and the dry dock dolphins. 
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The main face timber fender system includes groups of 3 timber piling connected with a 
three level steel waler system. The top waler is connected to the deck of the dock with 
side loaded cylindrical energy units. 
 
In 1986 and 1987 the south berth was constructed. This included a fender system along 
the south sheet pile cells and two floating docks.  

Tides 
 

NOAA publishes the following tidal statistics for Ketchikan: 
 

Highest Observed Water    21.3 feet 
High Tide Line     19.4 feet 
MHHW      15.4 feet 
MHW       14.4 feet 
MTL         8.1 feet 
MLLW        0.0 feet 
Lowest observed water    - 5.2 feet 

 
NOAA reports that tidal currents in the narrows can exceed 1.5 knots 

Inspection Program 
The scope of work for the 2011 inspection program included: 
 

 A visual inspection of the above and below water portions of the sheet pile cells 
and connecting arcs. 

 A visual inspection of the above and below water portions of the North Pier and 
dolphins.  

 A visual inspection of the above and below water portions of the main fender 
system. 

 Cathodic protection half-cell readings at representative locations. 
 Ultrasonic thickness readings at representative locations. 

 
Diving support was provided by Global Diving and Salvage The fieldwork was done July 
5, 6, and 7, 2011 under the direct supervision of John C. Daley, P.E., project engineer. 
 
The diving inspection was done using the Association of Diving Contractors International 
(ADCI) consensus standards as a diving safe practices manual. This manual lists the 
minimum requirements for personnel and equipment to be used on diving jobs. In general 
the underwater inspections were performed using a three level approach to as described 
below: 

Level I 
A complete swim-through inspection of all identified underwater substructure items. This 
included visual or tactile inspection of each and every pile and each underwater structural 
component. In addition, the team visually inspected the above water portion of the 
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identified substructure items. Two-way communications were used for recording a dialog 
between the diver and the topside personnel describing the location, marine growth, and 
general condition of the structure.  

Level II  
Partial marine growth removal and close up visual and photographic inspection of 
selected portions of approximately Ten percent of the identified underwater substructure 
items. This was done in a manner designed to produce a statistically representative 
sample of the underwater components.  

Level III  
Non Destructive Testing (NDT) of selected portions of approximately Ten percent of the 
underwater structures. This was done at areas identified for specific inspections or 
randomly in a manner designed to produce a statistically representative sample. NDT 
consists of ultrasonic thickness measurements to determine the remaining wall thickness 
of the piles. Cathodic Protection ½ cell readings were also taken as part of the level III 
inspection.  

This three level approach meets or exceeds the guidelines set forth in FHWA manual 
“Underwater Inspection of Bridges,” and the ASCE “Standard Practice Manual for 
Underwater Investigations.”   

Cathodic Protection Half-Cell Readings and Corrosion 
Cathodic protection (CP) half-cell readings were taken with a silver silver chloride 
reference cell and a voltage meter. This allowed the inspector to measure the potential of 
the structure with respect to a reference cell and to use this measurement to evaluate the 
effectiveness of the cathodic protection system.  
 

 
Silver / Silver Chloride CP ½ Cell 

The National Association of Corrosion Engineers (NACE) publishes standards and 
criteria for cathodic protection. One widely used criteria for adequate CP is to maintain 
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the structure at -0.850 volts or more negative with respect to a copper copper sulfate 
reference cell.  Copper copper sulfate reference cells are not intended for use in seawater 
so it is typical to use a silver silver chloride reference cell. There is a correction factor 
that can be applied to correlate readings taken with a silver silver chloride cell to 
standards based on a copper copper sulfate cell. The correction factors vary depending on 
temperature, salinity, resistivity of the medium, and other factors. For the purposes of this 
inspection an approximate correction factor of 0.050 volts was applied so that a silver 
silver chloride CP readings of approximately -0.800 or more negative indicates adequate 
cathodic protection. It is acknowledged that this is not a rigorous correction but should be 
adequate to evaluate the general condition of the CP system.   
 
Zinc and /or aluminum alloy sacrificial anodes (the most common types used in seawater) 
typically have a potential in seawater of between -1.000 and -1.100 volts with respect to a 
silver silver chloride half-cell. Impressed current anodes typically have potentials set to 
values in the -1.5 volt rage or more positive. (Higher voltages can damage coatings.) It is 
common to have CP readings approaching these values when the reference cell is held 
close to an anode. It is also common for the readings to drop off with distance from the 
anode. CP readings more positive than -0.800 generally indicate inadequate cathodic 
protection. Bare steel with no CP system will often have potentials less than -0.700. This 
indicates active corrosion. 
 
Corrosion typically progresses in stages based on the age of the structure and condition of 
the CP system. Without CP, galvanizing typically lasts 15 to 20 years in seawater. As it 
nears the end of its service life, patches of bare steel will become exposed, typically 
covered with light red colored surface rust. Bare steel will first form a layer of red oxide 
(rust) and then will start to develop a black oxide layer under the surface layer. The black 
oxide can be associated with loss of section of the steel and with advanced corrosion. 
Fully active corrosion of bare steel will typically exhibit a hard crusty exterior layer of 
reddish brown corrosion deposits with thick chalky black oxide underneath. Each of these 
layers may be over ¼” thick and may come off in small sheets. When the corrosion 
deposits of this type are removed there will typically be shinny bare steel underneath with 
pitting and measurable section loss. 
 

Ultrasonic Thickness Readings 
An underwater ultrasonic thickness meter was used to measure wall thickness of steel 
elements. This meter is specially built for underwater applications. The diver cleans an 
area of the steel piling, removing marine growth and corrosion deposits, and then places 
the transducer on the cleaned area.  The meter gives a visual reading that is reported by 
the diver and logged by the topside personnel.  
 
The thickness readings can be compared to original wall thickness to determine section 
loss. It should be noted that there are tolerances for wall thickness in new material from 
the factory. These vary with the specification for the material but can range up to as much 
as +- 10% of the nominal value. 
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 Underwater Ultrasonic Thickness Meter 

There is little published guidance for acceptable levels of section loss. Obviously the 
consequences of section loss will depend on the application of the member in question. 
Highly loaded, highly stressed, primary structural members are less tolerant of section 
loss than lightly loaded, lightly stressed, secondary members. A rule of thumb that has 
been used previously in industry is that any member with 30% or greater section loss 
should be repaired or replaced. However, this depends on the application and some 
members may require repair or replacement prior to 30% section loss. 
 
For this project the following nominal wall thickness are noted from the original design 
drawings: 
 
Item Section Nominal wall thickness 
Sheet Pile Cells PS 28 3/8” 
Sheet Pile Arcs PSX 32 29/64” 
Row B & C Piles 30” diameter 3/8” 
Row A Piles 24” diameter ½” 
North Dolphin 24” diameter ½” 
Dry Dock Dolphins 42” diameter ½” 
Main Wharf Cap Piles 16” diameter 3/8” 
South Wharf Cap Piles 18” Diameter ½” 
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2. FINDINGS 

Sheet Pile Cells 
The sheet pile cells showed active corrosion, inadequate CP readings, coating failure, and 
section loss in places.  
 
There were drain holes in the interconnecting arcs between the main cells. Seawater 
enters these drain holes on the high tides and pours out of these holes on the low tides. 
This results in an exchange of fresh saltwater that will result in an accelerated corrosion 
condition.  
 
The impressed current cathodic protection system was not in operation at the time of the 
inspection and it was unclear as to when the last time was that it was operational. 
 
 

               
Interconnecting Arc Note drain hole    Cell 5 Note coating failure 
 

               
Typical main wharf cell    Typical interconnecting arc 
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Typical cell at mudline   Typical cell at mudline. Note coating gap 
 
The CP readings on the cells were typically less than 0.600 volts. This indicates 
extremely active corrosion and no cathodic protection. The corrosion deposits included a 
red colored outer layer and layers of black oxide underneath. 
 
The coating was failing. The majority of the failure was in the intertidal zone where it 
was coming off in sheets. Some of the coating was delaminated but still attached. This 
results in a condition where moisture is trapped behind the coating. If a CP system were 
present and active, this coating would shield the underlying steel from the CP system and 
result in pockets of corrosion under the delaminated coating.  
 
The original sheets were only partly coated prior to installation. The portions of the 
sheets designed to be underground were not coated. However, during installation some of 
the uncoated sections of the sheets ended up exposed above the mudline. There is active 
corrosion on these sections of the sheets. 
 
Dry dock number one had CP readings generally over 0.900 volts indicating adequate 
cathodic protection. There is a functioning impressed current CP system on the structure. 
 
Dry dock number 2 had CP readings from 0.663 to 0.935 volts indicating variable CP 
potentials with areas that were below standards for cathodic protection. It was reported 
that the impressed current CP system for this structure was turned off. 
 
The new sheet-pile bulkhead near dry dock number 2 was coated and had a sacrificial 
anode system. CP readings in the high 0.9 volt to low 1.0 volt range can be expected. 
Areas adjacent to the dry dock had readings of 0.855 volts. This indicates adequate 
cathodic protection but a slightly depressed potentially likely due to the added load from 
dry dock number 2. 
 

North Pier and Dolphins 
The galvanizing was consumed on the piling on the North Pier and dolphins. The CP 
readings were generally less than 0.700 volts and there was active corrosion. In general 
the galvanizing was 100% consumed below the tide line and there was a small amount of 
galvanizing remaining above the tide line in places. 
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Typical North Pier Pile   Typical North Pier Pile 
 

          
North Fender Dolphin     North Dry-dock Dolphin 
 

         
North End of North Pier   Typical Marine Growth 
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Cleaned Pile Galvanizing Gone     Cleaned Pile Galvanizing Gone 
 
The corrosion below the tide line included a thick crusty outer layer of corrosion deposits 
with a thick chalky layer of black oxide beneath that. The steel under the black oxide 
layer was shinny and had broad shallow pits. 
 
The north dolphin fender is leaning slightly to the south. There are reports that it was 
overloaded in a hard berthing and partially straightened out. The original design drawings 
indicate that the dolphin vertical structural support piling have fins welded to them. The 
batter pilings do not have fins. The main support pilings are driven to a tip elevation of 
about 70 feet or about 40 feet of embedment. This type of design relies principally on soil 
friction to resist the loads. It is unclear what the berthing capacity of the dolphin is but it 
seems likely that the capacity has been exceeded in service. 
 

Main Fender System 
The main fender system has 3 levels of steel H beam walers. The lower 2 walers are 
submerged on a regular basis with the tides. The 2 lower walers show signs of corrosion. 
There are no anodes on the fender system. In addition, there are short sections of 
horizontal timber walers between each 3 pile timber fender group. These timber waler 
sections are bolted to the steel walers. The majority of the timber waler sections are 
rotten. This is likely due to the cut ends and drilled bolt hole areas where preservative 
treatment is missing or thin allowing for rot and marine borers to gain a foothold. 
  

         
North Pier with fender in background          Fender on North end of North Pier 
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Fender on South end of South Berth  Top of Fender Main Berth 
 
 

          
Typical fender waler                        Typical fender waler 
 
 
 

          
Typical fender waler     Typical fender waler 
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Typical timber waler    Typical timber waler 
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Cathodic Protection ½ Cell and Ultrasonic Thickness Readings  
              Location  CP Reading 

(Volts) 
UT  Reading 
(Inches) 

Comments 

Bent 1 Row A 0.623 0.485 Active Corrosion 
Bent 2 Row A 0.634 0.490 Active Corrosion 
Bent 3 Row B 0.625 0.325 Active Corrosion 
Bent 4 Row A N Batter 0.631 0.400 Active Corrosion 
Bent 5 Row C 0.619 0.335 Active Corrosion 
Bent 6 Row A N Batter 0.628 0.470 Active Corrosion 
Bent 7 Row B 0.628 0.355 Active Corrosion 
Bent 8 Row C 0.622 0.340 Active Corrosion 
Bent 9 Row B 0.627 0.330 Active Corrosion 
Bent 10 Row A N Batter 0.640 0.470 Active Corrosion 
Bent 11 Row B 0.631 0.340 Active Corrosion 
Bent 12 Row C 0.631 0.365 Active Corrosion 
Bent 13 Row B 0.591 0.350 Active Corrosion 
Bent 14 Row B 0.618 0.350 Active Corrosion 
Bent 15 Row A 0.629 0.470 Active Corrosion 
Bent 16 Row A S Batter 0.623 0.570 Active Corrosion 
Bent 17 Row B 0.619 0.340 Active Corrosion 
Bent 18 Row C 0.630 0.355 Active Corrosion 
Bent 19 Row B 0.619 0.355 Active Corrosion 
Bent 20 Row C 0.631 0.340 Active Corrosion 
Bent 21 Row B 0.634 0.320 Active Corrosion 
Bent 22 Row A S Batter 0.640 0.475 Active Corrosion 
Bent 23 Row C 0.638 0.355 Active Corrosion 
Bent 24 Row B 0.645 0.330 Active Corrosion 
Ramp Support East Pile 0.647 0.480 Active Corrosion 
South dry-dock Dolphin Pile 1 0.685 0.485 Active Corrosion 
South dry-dock Dolphin Pile 3 0.666 0.475 Active Corrosion 
North dry-dock Dolphin Pile 1 0.635 0.510 Active Corrosion 
North dry-dock Dolphin Pile 2 0.642 0.485 Active Corrosion 
North dry-dock Dolphin Pile 4 0.644 0.475 Active Corrosion 
North Dock Dolphin N Batter  0.637 0.475 Active Corrosion 
North Dock Dolphin S Batter 0.635 0.485 Active Corrosion 
North Dock Dolphin Plumb 0.635 0.460 Active Corrosion 
North Dock Dolphin Fender 0.639 0.430 Active Corrosion 
Cell 2 0.481 0.485 Active Corrosion 
Cell 5 0.564 0.425 Active Corrosion 
Arc 5 – 6 0.569 0.355 Active Corrosion 
Cell 6 0.573 0.475 Active Corrosion 
Arc 6 – 7 0.572 0.395 Active Corrosion 
Cell 7 0.569 0.475 Active Corrosion 
Arc 7 – 8 0.573 0.375 Active Corrosion 
Cell 8 0.547 0.485 Active Corrosion 
Arc 8 – 9 0.554 0.360 Active Corrosion 
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Cell 9 0.592 0.485 Active Corrosion 
Arc 9 – 10 0.553 0.360 Active Corrosion 
Cell 10 0.542 0.485 Active Corrosion 
Arc 10 – 11 0.584 0.300 Active Corrosion 
Cell 11 0.590 0.400 Active Corrosion 
Arc 11 – 12 0.594 0.340 Active Corrosion 
Cell 12 0.592 0.455 Active Corrosion 
Arc 12 – 13 0.586 0.360 Active Corrosion 
Cell 13 0.600 0.505 Active Corrosion 
Arc 13 – 14 0.535 0.365 Active Corrosion 
Cell 14 0.589 0.435 Active Corrosion 
Arc 14 – 15 0.582 0.325 Active Corrosion 
Cell 15 0.581 0.475 Active Corrosion 
Dry Dock #1 NE Corner 1.010 NA Adequate Cathodic Protection 
Dry Dock #1 NW Corner 0.906 NA Adequate Cathodic Protection
Dry Dock #1 SE Corner 0.956 NA Adequate Cathodic Protection
Dry Dock #1 SW Corner 0.967 NA Adequate Cathodic Protection
Dry Dock #2 NE Corner 0.935 NA Adequate Cathodic Protection
Dry Dock #2 NW Corner 0.832 NA Adequate Cathodic Protection
Dry Dock #2 SE Corner 0.825 NA Adequate Cathodic Protection
New bulkhead 0.855-0.965 NA Adequate Cathodic Protection
    

 

3. RECOMMENDATIONS  

Sacrificial Anodes 
It is recommended that sacrificial anodes be placed on the pipe and sheet piling as well as 
on the steel walers for the fender system. It is recommended that “Galvalume” aluminum 
alloy anodes be used in seawater. These should have an energy capacity not less than 
1150 amp-hour per pound, a consumption rate of not more than 7.6 pounds per amp year 
and an open circuit potential of more than -1.05 volts versus a silver/silver chloride 
electrode. 
 
It is recommended that anodes be welded directly to the piling or structure to AWS-D3.6 
Class B standards by a diver. Welding the anodes directly to the piling will provide a low 
resistance electrical bond which is required for proper operation of the anode. Once 
installed this type of anode system is low maintenance and cannot be turned off as is the 
case with an impressed current system. 
 
According to NACE standards typical current density for cathodic protection on the US 
West Coast is in the range of 7 to 10 milliamps of current per square foot of bare steel. 
Anodes should be designed based on an estimate of the square feet of bare steel, the 
anticipated service life (typically 20 or 25 years), and an anticipated consumption rate. 
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Using a value of 7.6 pounds per amp per year the size (weight) of an anode can be 
calculated to provide protection of a given surface area for a given service life. Reference 
NACE RP 0176-83 and NACE RP0387-99 for more information. 
 
It is recommended that magnesium anodes be installed underground behind the sheet pile 
connecting arcs. These anodes typically come bundled in a conductive backfill medium. 
The assembly is similar to a potted plant. Because there is typically a burlap bag that 
holds the medium and anode they are often referred to as “Mag-Bag anodes”. The 
magnesium anodes are buried in the fill behind the structure and electrically connected to 
the sheets with a wire and Cad-Weld connection. These anodes will provide cathodic 
protection to the underground portion of the sheet pile arcs. If desired magnesium anodes 
can be placed in the main sheet pile cells as well.  
 
Note that the placement of underground anodes will require the carful location of 
underground utilities as well as pavement repair after installation. Due to this it may be 
desirable to place groups of sacrificial anodes together in a ground bed configuration as a 
means to minimize excavation and conflicts with other utilities. 
 
It should be noted that sacrificial anodes have a limited current output and therefore have 
a limited range or distance of protection. It is difficult to get significant current at 
distances over about 15 feet from the anode. Therefore sacrificial anodes should be 
placed relatively close to the area requiring protection. 

Coatings 
The cathodic protection system will not protect the steel above the tidal or in splash zone. 
The only way to effectively protect this area is through the use of coatings or galvanizing. 
Since a large percentage of the existing coating in this area has failed it is important for 
the long-term service life of the structure that the coating be replaced.  
 
There are a number of systems that can be considered, including various marine epoxies, 
urethanes, and spray metalizing. Because the tide zone area will be submerged several 
times a day any coating system applied to this area must cure to a point where it can be 
submerged in only a few hours after application. This narrows the selection of applicable 
coatings dramatically. We recommend that the existing piling be coated with a poly-urea 
or spray metailzing. Both of these systems will cure almost immediately upon application 
and can be submerged in minutes. 
 
For a poly-urea system we recommend a Sherwin Williams Envirolastic AR425 be 
applied. 60 to 80 mils is recommended. This product requires a special applicator that 
mixes a two part product at the spray gun nozzle and dries to the touch in under a minute. 
Surface preparation should be SSPC SP-10 near white sand blast.   
 
Spray metalizing is a field applied sacrificial coating of zinc and or aluminum. It requires 
a sand blast surface preparation and application of molten metal. This results in a coating 
that is similar to hot dip galvanizing. For spray metalizing we recommend that the system 
be specified in accordance with AWS C2.23M and C2.23:2003, or NACE No. 12, or 
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SSPC – CS 23.00. 
 
In-place coating work under a dock is labor intensive and therefore, costly. One of the 
most costly operations is surface preparation which will typically include sand or water 
blasting. It is likely that and sand blasting operation at the ship lift will require 
containment and recovery of the blasting media and removed paint ships.  

Sheet Pile Connecting Arcs 
It is recommended that the drain holes in the sheet pile connecting arcs be fitted with 
rubber check vales to reduce the exchange of seawater behind the sheets. This will 
require welding a pipe stub over the holes and attaching the check valve to a flange or 
other fitting on the pipe section. There are commercially available products for this 
application such as J&S Headflex Duckbill check valves.  

Timber Walers 
It is recommended that the short sections of timber walers between the fender pile groups 
be replaced. Consideration should be made to using synthetic polyethylene lumber 
products for the replacement sections. This will alleviate the issue with rot and marine 
borers attacking the cut ends and field drilled bolt hole areas. If timber is used it should 
be cut and drilled prior to treatment with preservatives.  

North Dolphin Fender 
The problem with the North dolphin / fender is likely a pile capacity issue. To increase 
the capacity it is likely that a new pile support system be designed with larger and deeper 
driven piling. More information is required for this including the existing soil conditions, 
pile driving records, design vessel and berthing velocity etc. If the original geotechnical 
report is available that may help. Armed with this information preliminary design and 
investigation could outline the estimated capacity of the existing fender as well as new 
concepts, increased capacities, and a cost estimate for a repair.  

Dry Dock #2 CP System 
It is recommended that the impressed current CP system on dry dock #2 be retrofitted to 
include a control system that turns the system on and off at various stages of the tide.  
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Appendix A:  Inspection Figures 
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PIER CAP

DOUBLE TEE GIRDER

UTILITY TRENCH

BOLLARD

RUBBER FENDER

DOUBLE W14x90 WALE

8"Ø HOUSER RAIL

TOP OP CONCRETE
EL. +25.2'

FENDER PILE CUTOFF
EL. +24.7'

TOP WALE - EL +23.2'

PIPE PILE CUTOFF
EL. +19.3'

INTERMEDIATE WALE
EL. +11.5'

LOWER WALE
EL. +3.5'

PIPE PILE CUTOFF
EL. +18.3'

24"Øx1/2" WALL
STEEL PIPE PILE

1

3

30"Øx3/8" WALL
STEEL PIPE PILES

PIER CAP

DOUBLE TEE GIRDER

UTILITY TRENCH

RUBBER FENDER

DOUBLE W14x90 WALE

8"Ø HOUSER RAIL

TOP OP CONCRETE
EL. +25.2'

FENDER PILE CUTOFF
EL. +30.0'

TOP WALE - EL +23.2'

PIPE PILE CUTOFF
EL. +19.3'

INTERMEDIATE WALE
EL. +11.5'

LOWER WALE
EL. +3.5'

PIPE PILE CUTOFF
EL. +18.3'

24"Øx1/2" WALL
STEEL PIPE PILE

30"Øx3/8" WALL
STEEL PIPE PILES

FRONT PILE CENTER PILE REAR PILE

3
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MLLW (0.00)

TOP OF PILES (+21.5')

MUDLINE ( -35')

BOLLARD

CONCRETE DECK

FACE OF SHEETPILE
LOCATION VARIES

16"Øx3/8" STEEL PIPE
PILE, TYP.

TIMBER FENDER  PILE

STEEL W14x99 WALE

51'-10" 25'-2"

65.7

MLLW (0.00)

TOP OF SHEETS
EL. (+21.5')

MUDLINE
EL. (-32' TO -35')

16"Ø PIPE PILE, TYP.

32.6

CONCRETE DECK INTERCONNECTING
ARC

63'-11' 13'± 63'-11"

63'-11'

FENDER SYSTEM NOT SHOWN

MAIN CELL
TREATED TIMBER
FENDER PILE

SINGLE W14x19 INTERMEDIATE WALE

BOLLARD

CONCRETE DECK

48" ODx24"IDx2'-6"
CYLINDRICAL RUBBER FENDER

FENDER RETAINER

SINGLE W14x19 LOWER WALE

TREATED TIMBER
CHOCK

TREATED TIMBER
CHOCK

TREATED TIMBER
CHOCK

3

26220918

C
IT

Y
 O

F 
K

E
TC

H
IK

A
N

K
E

TC
H

IK
A

N
, A

LA
S

K
A

70
0 

G
 S

TR
E

E
T,

 S
U

IT
E

 5
00

A
N

C
H

O
R

A
G

E
, A

K
 9

95
01

TE
L:

 (9
07

) 2
79

-0
54

3
FA

X
: (

90
7)

 2
76

-7
67

9

G
:\P

R
O

JE
C

TS
\2

62
20

96
7 

K
E

TC
H

IK
A

N
 S

H
IP

Y
A

R
D

 C
P

\0
40

0 
D

R
A

W
IN

G
S

 &
 G

R
A

P
H

IC
S

\4
01

 W
O

R
K

IN
G

 D
R

A
W

IN
G

S
\R

E
P

O
R

T 
D

W
G

S
\C

P
1.

1-
C

P
1.

3_
G

E
N

E
R

A
L 

N
O

TE
S

.D
W

G
; R

ev
is

ed
 9

/1
0/

20
11

 2
:1

9:
19

 P
M

09/10/2011

3



B 
 

 

Appendix B:  Dive Reports 
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Appendix C:  Coating Analysis Memo 
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Appendix D:  Rubber Check Valve Catalog Sheet 



®J & S ValveJ & S Valve

HedFlex Duckbill 
   Check Valves 
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Design and Materials Subject to Change Without Notice.  *Call for Any Updated Drawings. 
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The J&S VALVE -  Duck Bill Rubber Check Valve, is a cost  
effective way to control back pressures from sewage treat-
ment plants, outfalls and tidal operations. They are a fully  
passive backflow device requiring neither maintenance,  
outside sources of power, or manual assistance to operate. 

 
The J&S VALVE - HEDFLEX  Duckbill Rubber Check Valves, 
are offered as direct replacements for ineffective and mainte-
nance ridden flap type check valves, which are commonly 
known to seize, rust and bind in un-wanted positions. Unlike 
flap type valves, the Duckbill rubber check valves will handle 
large obstructions without jamming or having swing gates 
binding open.  

 
Advantages of the J&S VALVE - HEDFLEX DUCKBILL  
CHECKVALVE Model DBV-09 Series Duckbill Rubber Check 
Valves: 
 

�� Positive Backflow Prevention 
��Manufactured to Your Head Pressure Requirements 
�� Simple Installation When Replacing Flap Valves 
�� Zero Water Hammer Problems 
�� 35-50 Years of Service Life 
��All Rubber Construction Resists Abrasive Slurries 
��NSF/ANSI Standard 61 Certified Materials 
�� Very Quiet Operation  
��Negligible Maintenance and Energy Costs 
��Will Not Warp or Freeze 
��Available in Sizes 1" to 96"  (Available with special IDs to 

suit concrete pipe) 
 

Specify, the J&S VALVE - HEDFLEX  DUCKBILL CHECK 
VALVE to provide backflow protection.  
 
 

Elastomers: All of the J&S VALVE - HEDFLEX DUCKBILL 
VALVES are available in a various elastomers and back 
pressure capabilities to suit most applications. 
 
The J&S VALVE - HEDFLEX DUCKBILL CHECK VALVES 
will not freeze or deform and function solely on inlet and 
back pressures which will be Present in most applications 
 
Each valve is carefully constructed using the finest of  
engineered materials and built by the most experienced 
rubber technicians in the industry. 
 
APPLICATIONS: 

��Wastewater Treatment Plant 
�� Sewer Systems 
�� Potable Water Holding Tanks 
��Airport Runways 
�� Parking Lots 
��Residential Areas 
��Commercial Centers 
�� Storm Water Discharge 
�� Flood Control Prevention 
�� Effluent Diffusers 
��Marine Effluent Diffusers 
�� Flap Valve Replacement 
��Aeration Systems 
��Blow-Off Connections 
�� Lift Station Drain Valves 
�� Salt Water Barriers 
�� Tidal Walls 
�� Filter Drains 
��Detention Ponds 

 
When an engineered solution is needed to solve a piping 
or backflow problem, call J&S VALVE 
 
 

Improved  design allows the straight bill check valves to 
be used in any application, from low head pressures to 
heavy sea water activity.  The picture clearly shows the 
valve washes away the beach sand and debris 

The Specified Back Pressure Forces the HedFlex  
 Rubber Check Valve to Close Preventing Back Flow. 

NOTE: Dimensional Drawings are Available at JandSValve.com 



J & S  Valve®  

6/2010 

  2323  1st Street    �    Huffman, TX  77336    �    Phone: 281.324.3990 
Fax: 281.324.6879    �    Email: sales@JandSValve.com    �    JandSValve.com 

 

Design and Materials Subject to Change Without Notice.  *Call for Any Updated Drawings 

J&S Straight Bill Design 
 vs. 

 Competitors Curved Bill Design 
 

Straight Bill Design Offers: 
 
�� Full Flow Without Curved Bill Restrictions 
�� Low Head Pressure to Open 
�� Not Affected by Flows or Current 
�� Can be Installed without Large Protective Headwalls 
�� Flow even Under Marginal Head Pressure 
�� Washes Sand and Other Matter away from the Bill 
�� Provides Full Flushing from the Lip Area 
�� Not a Patented Design 

 
Curved Billed Design Offers: 
 
�� Partial Flow Caused by Curved Bill Restrictions 
�� Higher Head Pressure to Open 
�� Not Affective in Dual Flow Applications; Rivers and Tide Change 
�� No Continual Flow Under Low Cracking Pressure 
�� Fails if Valve Lips are Blocked with Sand and Ocean Debris 
�� Requires Regular Maintenance to Prevent Clogging by Debris 
�� Patented Design to Eliminate Competition 

In the photo on the left,  the straight bill design on the left and the curved bill design is on the right.  Notice that 
the straight bill design is operating under low-flow conditions while the curved bill is not.  In the photo on the 
right, The curve bill has failed in many applications where trapped debris prevents the back pressure from seal-
ing the valve.  The curve bill collapses under the water weight causing the bill to remain open even when back 
pressure applies. 

2 
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Dallas Area 

Houston Area 

. 
2323 1st Street  �  Huffman, Texas 77336 

Phone: 281-324-3990  �  Fax: 281-324-6879 
Email: sales@JandSValve.com  �  Web Site: JandSValve.com

®J & S Valve
 

®J & S Valve

TEXAS FACTORIES 

Improving the Industry Standard! 

J&S HedFlex Duckbill  
Inline Check Valve  
Flanged & Slip-In 

 

J&S HedFlex Duckbill 
Check Valve 

Flange & Slip-on 
 

J&S HedFlex Check Valves are constructed with superior high grade rubber and superior polyester reinforcement to improve 
performance, operation, and life expectancy. There are many grades of rubber that vary in chemical make-up. The elas-
tomer’s chemical make-up “the recipe“ determines cost, characteristics, durometer (hardness and stiffness), and quality of the 
rubber parts used to construct HedFlex Check Valves. 
 

The HedFlex product line must have the proper durometer, for memory, and strength to allow it to operate under specific flow-
conditions, also to be strong enough to withstand the weight of water and specified back pressure. The exterior of the Hed-
Flex Check Valves are coated to prevent damage from the ultraviolet rays of the sun. HedFlex Check Valves are fire retardant 
and treated so sea life will not adhere to it, and to prevent animals from eating it. The Hedflex Check Valve reinforcing plies, 
are a key factor in the construction of HedFlex Check Valves, for example, a tire rated for 80,000 miles of service has a supe-
rior rubber compound and reinforcement than a tire rated for 40,000 miles of service. 
 

Duckbill Check Valves versus the competition is similar. HedFlex Check Valves use a much higher grade of rubber than the 
leading competitors. J&S uses a polyester fabric reinforcement compared to less expensive nylon. The polyester offers added 
strength to the product and will not wick fluids. Nylon Fabric is not as strong as polyester and will wick when exposed to liq-
uids. This wicking action causes the rubber to delaminate and in-turn will cause the valve to fail. 
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Notes:   1. Larger sizes available upon request. 
              2. Weights are approximate. 

Nominal  
Pipe Size 

(Inch) 
Length 
(Inch) 

Duckbill Height 
(Inch) 

Flange 
O.D. 

(Inch) 

Bolt 
Circle 
(Inch) 

No. Of 
Holes 

Size of 
Holes 
(Inch) 

Weight 
(Lbs) 

1 4 2.125 4.25 3.13 4 0.625 3 
1.5 5 2.625 5.00 3.88 4 0.625 4 
2 6.5 3.875 6.00 4.75 4 0.750 6 

2.5 7.5 4.625 7.00 5.50 4 0.750 8 
3 8.5 5.500 7.50 6.00 4 0.750 10 
4 10 7.375 9.00 7.50 8 0.750 14 
5 12 8.750 10.00 8.50 8 0.875 17 
6 13 10.500 11.00 9.50 8 0.875 22 
8 15 13.750 13.50 11.75 8 0.875 27 

10 17 17.000 16.00 14.25 12 1.000 39 
12 19 19.625 19.00 17.00 12 1.000 62 
14 21 24.750 21.00 18.75 12 1.250 81 
16 24 26.500 23.50 21.25 16 1.250 125 
18 26 29.750 25.00 22.75 16 1.250 210 
20 32 31.500 27.50 25.00 20 1.250 312 
24 42 43.000 32.00 29.50 20 1.375 410 
28 45 46.000 36.50 34.00 28 1.375 483 
30 47 49.000 38.75 36.00 28 1.375 555 
32 53 51.000 41.75 38.50 28 1.625 605 
36 58 55.250 46.00 42.75 32 1.625 665 
42 62 66.250 53.00 49.50 36 1.625 965 
48 72 74.500 59.50 56.00 44 1.625 1005 
54 74 78.250 66.25 62.75 44 2.000 1085 
60 82 85.000 73.00 69.25 52 2.000 1285 
72 98 105.000 86.50 82.50 60 2.000 1500 

Table 2: Sizes • Drilling • Weights  
                                                  HedFlex Duckbill Check Valve  J&S Valve Model DBV-09-FL 

HedFlex Duckbill Check Valve – Model DBV-09-FL 
 

Bolt On   �    Flanged   � Sizes 1” - 72” 

Model DBV-09-FL is designed to bolt to flanges. 
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PRODUCT DESCRIPTION

ENVIROLASTIC AR425  is a 100% solids, spray-applied, aromatic 
polyurea coating and lining system, which exhibits extraordinary 
toughness and elastomeric performance characteristics.  It can 
be applied at  thicknesses of 30-250 mils (750-6250 microns) or 
greater in multiple passes during a single application.  
• Fast cure - short down time  • No VOCs and low odor
• Seamless fl exible and waterproof • Chemical resistant
• Impact, tear,and abrasion resistant 
• Bridges moving cracks to 1/8" 
• Retains physical properties at -20°F (-29°C) to 250°F (121°C)

PRODUCT CHARACTERISTICS

Finish: Semi-Gloss

Color: White, Light Gray, Medium Gray,   
  Dark Gray, Black, Beige, Tile Red
  Siver Metallic, Caribbean Green

Volume Solids: 100% 

VOC (calculated): 0

Mix Ratio: 1:1

Recommended Spreading Rate per coat:
Minimum Maximum

Wet mils (microns) 30.0 (750) 250.0 (6250)
Dry mils (microns) 30.0 (750) 250.0 (6250)
~Coverage sq ft/gal (m2/L) 6 (0.15) 53 (1.3)
Theoretical coverage sq ft/gal 
(m2/L) @ 1 mil / 25 microns dft 1600 (39.2)

Drying Schedule @ 30.0 mils wet (750 microns):
@ 73°F/23°C

50% RH
To touch: 45 seconds
To recoat:

minimum: 45 seconds
maximum: 16 hours

Gel time: 15 seconds
Tack free: 45 seconds
Light traffi c: 2 hours
To cure: 24 hours

If maximum recoat time is exceeded, abrade surface before recoating.
Drying time is temperature, humidity, and fi lm thickness dependent.
Pot Life: None
Sweat-in-time: None

Shelf Life: 12 months, unopened 
Store indoors at 70°F (21°C) to 
90°F (32°C)

Flash Point:  200°F (93°C)
Viscosity (mixed): 550 cps
Reducer: Not recommended
Clean Up: Butyl Cellusolve™ (R6K25) or 

Dowanol PM™

continued on back

RECOMMENDED USES

Designed for use in immersion or atmospheric exposure as a tough, fl ex-
ible, impact resistant, waterproof coating and lining system.  Ideally suited 
for use in areas to include:
• Water & wastewater linings • Manhole and sewer linings
• Tank linings • Basins and reservoirs
• Cooling tower linings • Cold storage areas
• Secondary containment • Waterparks & theme parks
• Geotextile linings • Marine bilge and tanks
• Select fuel storage &  • Tunnels
 containment • Pipe line coating and select
• Marine bridge and deck  lining
• Offshore platforms • Rail bridge decks
• Traffi c bearing waterproofi ng
•  Nuclear Power Plants  •  DOE Nuclear Fuel Facilities
•  Nuclear fabrication shops  •  DOE Nuclear Weapons Facilities 
• Suitable for use in USDA inspected facilities
• This product meets specifi c design requirements for non-safety related 

nuclear plant applications in Level II, III and Balance of Plant, and DOE 
nuclear facilities*.

* Nuclear qualifi cations are NRC license specifi c to the facility.

PERFORMANCE CHARACTERISTICS

Test Name Test Method Results

Abrasion Resistance ASTM D4060 1000 g 1000 cycles 
CS-17: 6 mg loss

Adhesion ASTM D4541
Concrete - 350 psi; 
Steel - 2,000 psi; 
Wood - 250 psi 

Coeffi cient of Linear 
Thermal Expansion ASTM C531 (in/in/°F) 4 x 10-5

Crack Bridging (@ 
-26°C (-15°F) @ 1/8") ASTM C836 Passed

Nuclear 
Decontamination*

ASTM D4256/ANSI 
N 5.12 99.5% (Hanford)

Durometer Hardness ASTM D2240 Shore D-51

Fire Test of Roof 
Covering

ASTM E108 (compa-
rable to UL 790) Class A

Gardner Impact ASTM D2794 (1/32" 
steel panels)

>160 in-lbs, direct and 
indirect

Mandrel Bend
ASTM D522 Conical 
Bend (1/32" steel 
panel)

Pass

QUV Weatherometer ASTM G53, 3000 
hours, UVB 313 bulb

Property Retention 
>90%

Radiation 
Tolerance*

ASTM D4082 / ANSI 
5.12

Pass at 30 mils (750 
microns), 60 mils (1500 
microns), 120 mils 
(3000 microns), & 250 
mils (6250 microns)

Salt Spray Corrosion ASTM B117, 3000 
hours

Blisters: None; 
Corrosion from scribe: 
7.0 mm; Elcometer 
adhesion: 2,000 psi

Surface Burning 
Characteristics (Tun-
nel Test) @ 20.0 mils 
(500 microns) dft

ASTM E84 (Rating: 
Class 1)

Flame Spread: 10; 
Smoke Density: 35

Tear Strength ASTM D1004 495 pli

Tensile Elongation ASTM D638 425%

Tensile Modulus ASTM D638
100% Modulus: 1,280 
psi; 300% Modulus: 
2,100 psi

Tensile Strength ASTM D638 3,000 psi

Water Vapor 

ASTM D1653-03, 
Method A (dry cup), 
Condition A; ASTM 
E96-00 Desiccant 
Method, Procedure A

60 mils (1500 microns), 
77°F (25°C), 50% RH, 
0.50 grains/hr ft2 in Hg

*Substrate: Steel
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SURFACE PREPARATION

Surface must be clean, dry, and in sound condition. Remove all oil, 
dust, grease, dirt, loose rust, and other foreign material to ensure 
adequate adhesion.

Refer to product Application Bulletin for detailed surface prepara-
tion information.

Minimum recommended surface preparation:
 Steel: 
 Atmospheric: SSPC-SP10/NACE 2, 3 mil   
  (75 micron) profi le
 Immersion: SSPC-SP10/NACE 2, 3 mil   
  (75 micron) profi le
 Concrete & Masonry: SSPC-SP13/NACE 6 or ICRI    
  No. 310.2, CSP 3-5.

Surface Preparation Standards
Condition of 
Surface

ISO 8501-1
BS7079:A1

Swedish Std.
SIS055900 SSPC NACE

White Metal Sa 3 Sa 3 SP 5 1
Near White Metal Sa 2.5 Sa 2.5 SP 10 2
Commercial Blast Sa 2 Sa 2 SP 6 3
Brush-Off Blast Sa 1 Sa 1 SP 7 4
Hand Tool Cleaning Rusted C St 2 C St 2 SP 2 -

Pitted & Rusted D St 2 D St 2 SP 2 -
Power Tool Cleaning Rusted C St 3 C St 3 SP 3 -

Pitted & Rusted D St 3 D St 3 SP 3 -

TINTING

Do not tint.

APPLICATION CONDITIONS

Temperature: 
 Material: 150°F (66°C) minimum, 170°F (77°C) 
  maximum
 Air and surface: -20°F (-29°C) minimum, 120°F (49°C) 
  maximum
  At least 5°F (2.8°C) above dew point

Relative humidity: 80% maximum

Refer to product Application Bulletin for detailed application information.

ORDERING INFORMATION

Packaging:
 Part A: 53 gallon (200L) drums 
 Part B: 53 gallon (200L) drums

SAFETY PRECAUTIONS

Refer to the MSDS sheet before use.

Published technical data and instructions are subject to change without notice.  
Contact your Sherwin-Williams representative for additional technical data and 
instructions.

WARRANTY

The Sherwin-Williams Company warrants our products to be free of manufactur-
ing defects in accord with applicable Sherwin-Williams quality control procedures.  
Liability for products proven defective, if any, is limited to replacement of the defec-
tive product or the refund of the purchase price paid for the defective product as 
determined by Sherwin-Williams.  NO OTHER WARRANTY OR GUARANTEE 
OF ANY KIND IS MADE BY SHERWIN-WILLIAMS, EXPRESSED OR IMPLIED, 
STATUTORY, BY OPERATION OF LAW OR OTHERWISE, INCLUDING MER-
CHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE.

PRODUCT INFORMATION

RECOMMENDED SYSTEMS

                                                               Dry Film Thickness / ct.
  Mils (Microns)
Steel (lining):
1 ct. EnviroLastic AR425 60.0-80.0* (1500-2000)*

Steel, with hold primer (lining):
1 ct. Copoxy Shop Primer 1.0 -1.5** (25-40)**
1 ct. EnviroLastic AR425 60.0-80.0* (1500-2000)*

Concrete (lining):
1 ct. Corobond HS Epoxy Primer 3.0-4.0** (75-100)**
1 ct. EnviroLastic AR425 60.0-80.0* (1500-2000)*

Concrete (containment and fl ooring):
1 ct. Corobond HS Epoxy Primer 3.0-4.0** (75-100)**
1 ct. EnviroLastic AR425 40.0-60.0  (1000-1500)
1-2 cts. EnviroLastic PA 4.0-5.0  (100-125)

Concrete (containment, fl ooring):
1 ct. Corobond HS Epoxy Primer 3.0-4.0** (75-100)**
1 ct. EnviroLastic AR425 40.0-60.0* (1000-1500)*
1-2 cts. Cor-Cote HCR FF 15.0-20.0  (375-500)

Concrete (mechanical equipment room):
1 ct. Corobond HS Epoxy Primer 3.0-4.0** (75-100)**
1 ct. EnviroLastic AR425 30.0-40.0  (750-1000)
1 cts. EnviroLastic AR200 HD  10.0-20.0 (250-500)
 (texture)    

Concrete, low temperature or fast set: 
1 ct. EnviroLastic LT Primer 2.0-3.0 (50-75)
1 ct. EnviroLastic AR425 30.0-40.0* (750-1000)*

Geo-Textile Lining (earthen base):
1 ct. Geo-textile non-woven, 3-4oz. Amoco "Petromat" 
 Style 4599
1 ct. EnviroLastic AR425 80.0-100.0* (2000-2500)*

*When used as a lining in immersion service, a minimum total 
dry fi lm thickness of 60.0 mils (1500 microns) is required.
** Refer to Performance Tips section

The systems listed above are representative of the product's use, 
other systems may be appropriate.

DISCLAIMER

The information and recommendations set forth in this Product Data Sheet are 
based upon tests conducted by or on behalf of The Sherwin-Williams Company.  
Such information and recommendations set forth herein are subject to change and 
pertain to the product offered at the time of publication.  Consult your Sherwin-
Williams representative to obtain the most recent Product Data Information and 
Application Bulletin.
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SURFACE PREPARATIONS

Surface must be clean, dry, and in sound condition. Remove all 
oil, dust, grease, dirt, loose rust, and other foreign material to 
ensure adequate adhesion.

Iron & Steel (immersion service)
Remove all oil and grease from surface by Solvent Cleaning per 
SSPC-SP1. Minimum surface preparation is Near White Metal 
Blast Cleaning per SSPC-SP10/NACE 2. Blast clean all surfaces 
using a sharp, angular abrasive for optimum surface profi le (3 mils 
/ 75 microns). Remove all weld spatter and round all sharp edges.  
Prime any bare steel the same day as it is cleaned or before fl ash 
rusting occurs.

Iron & Steel (atmospheric service)
Remove all oil and grease from surface by Solvent Cleaning per 
SSPC-SP1. Minimum surface preparation is Near White Metal Blast 
Cleaning per SSPC-SP10/NACE 2. Blast clean all surfaces using 
a sharp, angular abrasive for optimum surface profi le (3 mils / 75 
microns).  Prime any bare steel the same day as it is cleaned or 
before fl ash rusting occurs.

Concrete and Masonry
For surface preparation, refer to SSPC-SP13/NACE 6, or ICRI 
No. 310.2, CSP 3-5. Surfaces should be thoroughly clean and 
dry. Concrete and mortar must be cured at least 28 days @ 75°F 
(24°C). Remove all loose mortar and foreign material. Surface 
must be free of laitance, concrete dust, dirt, form release agents, 
moisture curing membranes, loose cement and hardeners. Fill 
bug holes, air pockets and other voids with Steel-Seam FT910. 
Primer required.

Follow the standard methods listed below when applicable:
ASTM D4258 Standard Practice for Cleaning Concrete.
ASTM D4259 Standard Practice for Abrading Concrete.
ASTM D4260 Standard Practice for Etching Concrete.
ASTM F1869 Standard Test Method for Measuring Moisture Vapor 
Emission Rate of Concrete.
SSPC-SP 13/Nace 6 Surface Preparation of Concrete.
ICRI No. 310.2 Concrete Surface Preparation.

Concrete, Immersion Service:
For surface preparation, refer to SSPC-SP13/NACE 6, Section 
4.3.1 or 1.3.2 or ICRI No. 310.2, CSP 3-5.

Surface Preparation Standards
Condition of 
Surface

ISO 8501-1
BS7079:A1

Swedish Std.
SIS055900 SSPC NACE

White Metal Sa 3 Sa 3 SP 5 1
Near White Metal Sa 2.5 Sa 2.5 SP 10 2
Commercial Blast Sa 2 Sa 2 SP 6 3
Brush-Off Blast Sa 1 Sa 1 SP 7 4
Hand Tool Cleaning Rusted C St 2 C St 2 SP 2 -

Pitted & Rusted D St 2 D St 2 SP 2 -
Power Tool Cleaning Rusted C St 3 C St 3 SP 3 -

Pitted & Rusted D St 3 D St 3 SP 3 -

APPLICATION BULLETIN

APPLICATION CONDITIONS

Temperature: 
 Material: 150°F (66°C) minimum, 170°F   
  (77°C) maximum
 Air and surface: -20°F (-29°C) minimum, 120°F   
  (49°C) maximum
  At least 5°F (2.8°C) above dew point

Relative humidity: 80% maximum

APPLICATION  EQUIPMENT

The following is a guide. Changes in pressures and tip sizes may 
be needed for proper spray characteristics. Always purge spray 
equipment before use with listed reducer. Any reduction must be 
compliant with existing VOC regulations and compatible with the 
existing environmental and application conditions.

Reducer   ..........................Not recommended

Clean-up  ..........................Butyl Cellusolve™ (R6K25) or  
Dowanol PM™

Plural Component Heated Spray Equipment:
 Equipment ......................Graco Reactor EXP2 or HXP3
 Gun ................................GX7 DI,GX7-400, or GX-8
 Fluid Pressure ................2,200 psi
 Air Pressure ...................100 psi
 A Side Temperature .......150-170F
 B Side Temperature .......150-170f 
 Inlet Strainer Screen ......30 mesh
 Gun Screen ....................80 mesh

If specifi c application equipment is not listed above, equivalent 
equipment may be substituted.

continued on back
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APPLICATION BULLETIN

APPLICATION PROCEDURES

Surface preparation must be completed as indicated.

Mixing Instructions:  Agitate resin blend (B) component thoroughly 
with a drum mixer before use to disperse pigment and assure ho-
mogeneity.  Do not thin.  Do not mix "A" and "B" resins together.  
Caution: Do not agitate in air and moisture.

Apply paint at the recommended fi lm thickness and spreading 
rate as indicated below:

Recommended Spreading Rate per coat:
Minimum Maximum

Wet mils (microns) 30.0 (750) 250.0 (6250)
Dry mils (microns) 30.0 (750) 250.0 (6250)
~Coverage sq ft/gal (m2/L) 6 (0.15) 53 (1.3)
Theoretical coverage sq ft/gal 
(m2/L) @ 1 mil / 25 microns dft 1600 (39.2)

Drying Schedule @ 30.0 mils wet (750 microns):
@ 73°F/23°C

50% RH
To touch: 45 seconds
To recoat:

minimum: 45 seconds
maximum: 16 hours

Gel time: 15 seconds
Tack free: 45 seconds
Light traffi c: 2 hours
To cure: 24 hours

If maximum recoat time is exceeded, abrade surface before recoating.
Drying time is temperature, humidity, and fi lm thickness dependent.
Pot Life: None
Sweat-in-time: None

Application of coating above maximum or below minimum 
recommended spreading rate may adversely affect coating 
performance.

CLEAN UP INSTRUCTIONS

Clean spills and spatters immediately with Butyl Cellusolve™ (R6K25) or 
Dowanol PM™.  Clean tools and equipment immediately after use (includ-
ing both "A" and"B" sides of plural component spray system) with Butyl 
Cellusolve™ (R6K25) or Dowanol PM™.

DISCLAIMER

The information and recommendations set forth in this Product Data Sheet are 
based upon tests conducted by or on behalf of The Sherwin-Williams Company.  
Such information and recommendations set forth herein are subject to change and 
pertain to the product offered at the time of publication.  Consult your Sherwin-
Williams representative to obtain the most recent Product Data Information and 
Application Bulletin.

PERFORMANCE TIPS

For concrete, always perform Calcium Chloride test as per ASTM 
F1869. Do not proceed with MVE >3 lbs.

**Where primers are used, do not fi ll the profi le on concrete or 
steel with excess primer.  Topcoat epoxy primers immediately after 
they become tack free.  "Tack free" is defi ned as slight to medium 
pressure with a gloved hand, placed on a primed surface, that 
when lifted shows a slight imprint or distortion to the surface, with 
no transfer of primer to the glove.

For immersion applications, a minimum total dry fi lm thickness of 
40 mils (1000 microns) on steel and 60 mils (1500 microns) on 
concrete is required.  

For Immersion Service: (if required) Holiday test in accordance 
with ASTM D5162 for steel, or ASTM D4787 for concrete.

May be applied in one or two coats to achieve the recommended 
fi lm thickness.

For steel, stripe coat all  chine, welds, bolted connections, and 
sharp angles to prevent early failure in these areas.  For concrete, 
all cracks must receive a 6" wide by 30 mil (750 micron) dft detail 
coat.  

Use only heated, plural component equipment capable of product-
ing 2,500 psi at 160°F (71°C) and 2 gallon (7.56L) /minute output 
consistently. 

In  order  to avoid blockage of spray equipment, clean equipment 
before  use  or  before  periods  of  extended  downtime with Butyl 
Cellusolve™ (R6K25), Dowanol PM™, or Propylene Glycol.

While spraying, use a 50% overlap with each pass of the gun to 
avoid holidays, bare areas, and pinholes. If necessary, cross spray 
at a right angle.
 
Spreading rates are calculated on volume solids and do not include 
an application loss factor due to surface profi le, roughness or po-
rosity of the surface, skill and technique of the applicator, method 
of application, various surface irregularities, material lost during 
mixing, spillage, overthinning, climatic conditions, and excessive 
fi lm build.

Do not agitate in air and moisture.

Consult your Sherwin-Williams representative for specifi c applica-
tion and performance recommendations.

Refer to Product Information sheet for additional performance 
characteristics and properties.

SAFETY PRECAUTIONS

Refer to the MSDS sheet before use.

Published technical data and instructions are subject to change without notice.  
Contact your Sherwin-Williams representative for additional technical data and 
instructions.

WARRANTY

The Sherwin-Williams Company warrants our products to be free of manufacturing 
defects in accord with applicable Sherwin-Williams quality control procedures.  
Liability for products proven defective, if any, is limited to replacement of the de-
fective product or the refund of the purchase price paid for the defective product 
as determined by Sherwin-Williams.  NO OTHER WARRANTY OR GUARANTEE 
OF ANY KIND IS MADE BY SHERWIN-WILLIAMS, EXPRESSED OR IMPLIED, 
STATUTORY, BY OPERATION OF LAW OR OTHERWISE, INCLUDING MER-
CHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE.
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