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PPL Delaware River Response Project Background 
 
On August 23, 2005 one of the wooden stop-log components of the main ash basin's discharge control 
structure failed within Ash Basin 4 at PPL’s Martins Creek Steam Electric Station (SES).  This release 
resulted in an estimated mixture 100 million gallons of water and fly ash to flow out of the basin.  The 
resulting release deposited ash onto PPL owned land, the dry Oughoughton creek bed, and into the 
Delaware River.  The ash was released into the Delaware River in the immediate area of the Ash Basin 4 
discharge structure. 

Ash Basin 4 is a lined, water-filled disposal area for ash that is created when the plant burns coal to 
generate electricity. During normal operations, a mixture of water and ash is pumped into the basin. The 
ash settles to the bottom of the pond, and clear water discharged from the surface into the Delaware 
River under a PADEP-NPDES permit.  
PPL has been proactively addressing issues related to the recent release of fly ash with the thorough and 
complete delineation and removal of virtually all land-side fly ash impacted areas.   Area roadways that 
were impacted with fly ash have been repeatedly sweep and washed.  Agricultural, open ground, 
drainage swales and creek bed areas have had the fly ash removed and hydro-seeded for erosion control 
provisions.  Removed fly ash and impacted soils have been returned to the PPL Martins Creek facility 
and placed within Ash Basin 1.   
 
This workplan provides descriptive information on PPL’s next phase of the ash removal project, the 
Delaware River Fly Ash Release Recovery Operations – Phase II “Removal in the Dry”.  The following 
information is specific to the installation of a PORTADAM system, dewatering on the most heavily fly 
ash impacted, near-shore area and subsequent “excavation-in-the-day” of fly ash impacted riverbed 
utilizing conventional land-base material handling equipment. 
 
Portadam Introduction 
 
The PORTADAM system is a temporary, portable stream diversion and cofferdam structure developed 
in the late 1970's in response to the passage of the original U.S. Clean Water Act of 1972. The 
equipment consists of tubular steel structural support members assembled in a line with a continuous 
vinyl liner membrane placed along the face as a water stop. The environmental advantages of this 
system are paramount over past methods utilizing earth fill introduction into sensitive streams and 
rivers. The equipment is offered as a rental item to support the construction, industrial and 
environmental remediation markets for temporary water retention or diversion.  
 
System Applicability 
 
The equipment can be utilized as a cofferdam structure for construction processes in and around 
waterways by installing in a 3 - sided configuration open to shore (for easy access). For this work, the 
Portadam will be set in a stream bed to divert flow away from a work area by stringing a line parallel to 
the stream centerline with curved sections closing to the bank at both ends.  PPL will utilize 
approximately 1,240 linear feet of Portadam structures, of varies heights, to enclose approximately 2.7 
acres of river bottom.  The Portadam structure will be further subdivided into two cells, allowing PPL to 
start dewatering and cleanup of the upstream cell while the remaining downstream cell is completed.  
The details of both cells are shown on the attached figures.  The maximum river depth in which this 
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equipment will be used is 8’ of water.  This can be accomplished with a 10 feet high section allowing for 
two foot of freeboard.  The equipment is designed to support full head loading; therefore it can function 
in water depths up to 10 feet or up to its maximum structural height for shorter sections.  The PPL 
Delaware River installation will be performed by a professional PORTADAM installation team 
consisting of certified commercial divers and supported by other PPL Contractors as needed. 
 
Installation requires one bolted connection every 15" thereby making set-up very quick and easy. Low 
component weight minimizes the need for heavy equipment to support the installation. The final 
installed weight of this equipment in place is low and therefore minimizes the impacts to the river 
bottom in the area of the Portadam placement.  
 
 
System Concept 
 
The installed system does not penetrate the existing foundation but is free-standing on the river bottom. 
The geometric configuration of the structural framework transfers the hydraulic loading to a near 
vertical load thereby reducing or eliminating the need for back bracing and anchoring into the 
foundation (fig. 1). Installation does not require use of heavy construction - equipment (sheet pile 
driving) or floating plant. Elimination of the need for internal or cross bracing allows for an un-
obstructed work area within the structure equal to the inside perimeter of the support members. 
           

 

 
Fig. 1 Structural Cross Section 

 
The liner system supports loading between structural members and is extended horizontally as a sealing 
apron at the toe of the structural framework. (Fig. 2) 
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Fig. 2 Liner Loading and Seal Area 
 
 
PORTADAM can be provided in three compatible height units, being 5' high, 7' high and 10' high (fig. 
3). Due to the riverbed elevation change for the PPL Delaware River Fly Ash Recovery Project from the 
Pennsylvania shoreline to near mid-river depths, the PORTADAM installation plan will call for the use 
of all three-sized structural frame member support stanchions.  All varying sized frame members are 
compatible in that they can be arranged in line switching from one height unit to another (and back) as 
required by existing site condition contour changes. The equipment can be installed in almost any 
configuration and to any horizontal length required. This installation is designed to allow for two foot of 
freeboard within the river to accommodate a rise in the water levels most likely resulting from a rain 
event.  An increase in the river water elevation of two feet will utilize the full height of the Portadam 
system, which is designed to hold loading right up to the top of the structure. 

 
 
 

Fig. 3 Component Sizes 
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System Configurations and Comparisons 
 
The PORTADAM system offers many advantages over other methods available for temporary 
diversion, dewatering and retention of water. In the past, earth fill was a standard method of creating a 
dike but has been increasingly restricted due to erosion, siltation and pollution concerns. With the new 
products available as alternatives, that method is no longer acceptable. Driven steel sheet piling has also 
been used extensively for similar applications but is very expensive, disruptive, noisy, requires heavy 
equipment for installation, and is very difficult to install in rocky substrate (such as is present in the 
Delaware River). The three basic, generally accepted alternatives now being utilized for low head, 
temporary water control are PORTADAM, sandbag berms and Jersey barrier walls. The Jersey barrier 
walls are normally restricted to a maximum height of 30", are difficult to handle, and require heavy 
equipment for installation. Sandbags are much more mobile than the Jersey barriers but require a much 
wider area for dike construction and are time and labor intensive to install and remove. Portadam 
equipment offers mobility, low weight, narrow footprint and ease of installation.  For the PPL project, 
the PORTADAM offers the quickest installation and least impact to the river of all available options. 
 
The weight of the equipment being installed in an area would be of concern if the area is saturated or 
unstable. Because of the open structural support framing used, the PORTADAM system offers very low 
initial weight - ex.: 84 pounds per linear foot for 7' high PORTADAM structure vs. 3960 pounds per 
linear foot for comparable height sandbag dike. 
 

Weight of installed system, in pounds per linear foot / pounds per square inch (before water loading) 
 

 5' High 7' High 10' High 
Portadam 33 / 5.5 84 / 10.5 188 / 17.1 
Sandbag Berm 1680 / 210 3960 / 360 7200 / 450 

 
 

Width ("foot print") of system, in feet, installed (required top of levee space) 
 

 5' High 7' High 10' High 
Portadam 6' 8' 11' 
Sandbag Berm 10' 14' 20' 

 
 

Site Requirements 
 
The PORTADAM system utilizes a sliding clamp arrangement for assembly of structural framework 
members in the field. This sliding clamp arrangement makes adjustment of frame alignment possible 
every 15" along the desired installation line. Horizontal adjustment allows turning or curving the 
installation line while vertical adjustment allows working up or down slopes as well as over irregular 
contours and obstructions. Two lower swivel links are attached before the framework assembly is stood 
up into place and one additional single bolt connection is made near the top after positioning. This 
bolting arrangement is used to eliminate underwater connections thereby making installation in deep 
water simpler. 
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In addition to the sampling discussed above, PPL will collect samples at three locations outside the 
Portadam and analyze for turbidity.  These three locations will be; 1) upriver of the Portadam, 2) just 
outside of the Portadam/turbidity curtain, and 3) immediately downstream of the Portadam/turbidity 
curtain.  These samples will be collected every 30 minutes during the initial dewatering and the results 
logged.  If a reading above 150 NTU’s is observed, SHAW will be notified and the system inspected for 
failures of the turbidity curtain.  If no failure is noted, pumping will be continuing as the minimum 
pumping rate must be maintained to seal the curtain.  If a failure is noted, it will either be fixed 
immediately or the pumping ceased until repairs can be made. 

 
Impacted Material Excavation: 
 
Following the dewatering of the Portadam impoundment, fly ash impact material will be excavated “in-
the-dry” for material separation (aka: scalping) of the +4” materials.  The -4” materials will be placed in 
interim stockpiles and allowed to slack-dry (≈24 hours) in an area contiguous to the excavation site, 
loaded-out into articulated end-dump trucks, and placed within PPL Ash Basin #4.  The -4”/ +4” 
scalping is the minimum sized that can be separated under the conditions expected on-site.  The material 
removed will be a wet conglomerate of ash, sediment, and rock.  This material will most likely clump 
together and reducing the screening size to less than 4” will likely result in plugged screens and 
significant rejection of ash/sediment mixture. For this reason, we believe a +4” rejection size is the 
minimum size that can be effectively utilized on-site.   
 
The use of a shaker screen and washing system was also evaluated as a means to screen out materials 
smaller than 4”.  This option was determined to not be viable as no mobile washing/screening system 
exists that can be setup on-site.  These systems are normally associated with quarry operations and 
require a significant infrastructure to install and operate.  This infrastructure would require a foundation, 
power, delivery and construction of the machine, and the additional supporting systems to address the 
wash water.  This screening system would require a high capacity water treatment system or a large 
reservoir to allow recirculated water to be treated by settling of the solids.  There is no space in the area 
for the construction of such a water treatment system or the sedimentation pond.  The use of a washed 
screening system, though not impossible to construct, would significantly delay the project.   
 
Though we will be unable to recover the native sediment and smaller rocks from this operation, we will 
restore the area with similar material from a nearby quarry (see River Restoration for details). 
 
Predicated upon the in-water survey performed by a PORTADAM applications engineer, the estimated 
containment area will be approximately 75’wide at the up-river side, running approximately 775’ south 
and then 225’ west back into the Pennsylvania shoreline side.  The approximate area of the 
PORTADAM impoundment is 116,250 ft2 or ≈ 2.7 acres.  Predicated upon visual observations by PPL 
& Haines & Kibblehouse ER personnel, it is estimated that the average depth of fly ash in this area is 
approximately 3” – 9” in depth.  The actual depth of ash may be reduced depending upon the 
effectiveness of the ash removal activities during Phase I operations.  
 
In order to recover the released fly ash it is anticipated that approximately 9” – 12” of river bed material 
will be disturbed during this removal operation totaling an estimated maximum quantity of ≈ 3,250 – 
4,300 yd3.  It is estimated that the +4” fraction of material that will be segregated, washed and returned 
to the impacted river bed area will be ≈10% of the total mass or approximately 325 – 430 yd3 which will 
be returned to the riverbed area following final clean-up verification.  All -4” material and ash removed 
will be transported to Ash Basin #4 for disposal pursuant to PA DEP approval received on Friday, 
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September 16, 2005. 
 
Means and methods for the collection and handling of the fly ash impacted material within this area will 
be by use of a CAT D3 LGP (Low Ground Pressure)(or equivalent) Bull Dozer and tracked Bobcat 
bucket loader to carefully scalp and crowd material into stockpile areas.  A CAT-330 long-reach 
excavator (or equivalent) will be used to excavate fly ash impacted material in the steeper sloped 
riverbed area closer to the PORTADAM impoundment structure.   
 
The CAT-330 Excavator will be used to feed a self-propelled Screen Machine Scalper 107T Heavy-
Duty Tracked Screening Plant.  This unit will be provided with multiple screen decks providing a 
separation of +4” oversized material from -4” fly ash impacted riverbed fractions.  The -4” material will 
report to a self-contained material conveyor which will stockpile the -4” material for re-handling by 
either a tracked or rubber-tired front-end loader to an interim stockpile area where the material will be 
permitted to slack-dry for period of time (<24 hours).  The slack-dried -4” material will be then loaded 
into dump trucks for transport back to PPL Ash Basin 4 for interment.  As discussed above, the +4” 
segregation is the minimum size that can be effectively separated under the expected conditions. 
 
The +4” segregated coarse fraction will be washed using pumped river water to remove fly ash and other 
fine materials.  As this water is likely to have a high ash and sediment content, the wash water will be 
collected and pumped to 20,000 gallon storage tanks for temporary storage.  The segregated +4” 
material fractions will be washed of impacted fly ash material and stockpiled for subsequent relocation 
back to the excavation area.  The exact details of the +4” material washing operations will not be known 
until the quantity of generated is quantified.  However, regardless of the method used, we will utilize the 
following guidelines: 
 

o A pressure washer rated at 5-7 GPM will be used to power wash the material.  The water 
source will be the river.  Recirculation of the water is not feasible as the pressure washer would 
likely plug or fail if significant ash or sediment were taken in by the unit. 

o All wash water will be collected and stored in Frac tanks on-sight.  Washing will either occur 
in a lined impoundment or in a self-contained structure (plastic tub) Water will be transferred 
from the washing operations to the storage tank by sump pump of vac truck. 

o All water stored in the Frac tank will be treated with the dredging system being designed for 
Phase III work.  The details of the treatment system will be discussed in the Phase III work 
scope which will be submitted under separate cover.  PPL currently has (4) 20,000 gallon Frac 
tanks on-site and can obtain more if storage capacity becomes an issue.  As an alternative, we 
may also evaluate hauling the wash water to Basin 4 for disposal.  This option would require 
PA DEP notification.  

o All ash or sediment recovered during the washing operations will be transported to Basin 4 for 
disposal. 

 
 
The estimated time for excavation of the ash and sediment is 12 – 15 days. 
 
River Restoration: 
 
Upon completion of the ash removal activities and material washing, the area within the Portadam will 
be restored.  The initial step in restoration will be to restore the general grade and contour of the river 
bottom to conditions that existed prior to excavation.  To restore any low or bare spots created during 
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the cleanup, PPL will obtain material from a nearby quarry (Bellvidere, NJ) to replace native materials 
removed.  This quarried material is the same as the existing Delaware River substrate as the quarry is 
located in a historic channel of the Delaware River.  
 
Once the contour has been established, all +4” segregated, and cleaned, material removed during the 
excavation will be placed back into the river.  This material will be evenly spread out across the 
excavation area with the use of a track-hoe and/or front-end loader.  Any large rocks removed will also 
be placed back into the river as part of the restoration. 
 
Restoration is estimated to take up to 2 days to complete. 
 
 
PORTADAM Removal: 
 
1. Upon completion of all fly ash removal and site restoration activities within the PORTADAM 

impoundment area, this area will then be re-flooded, thereby equalizing pressure on the structure and 
releasing suction on the liner. All fabric membrane sections are removed first, and then all steel 
framework is lifted out by the same method used for installation. All components are checked for 
damage and inventoried. All components are reusable and are then packaged for shipping and 
removed from site. 

 
2. Divers may be used to check all disturbed bottom areas for objects left. All components must be 

accounted for. 
 
The estimated time to re-flooding the excavated area in a controlled manner along with the removal of 
the PORTADAM is 1 week. 
 
Site Restoration: 
 
Upon completion of the work detailed above, the interceptor trench will be restored and the boat launch 
area improved.  The boat ramp area will likely require reconstruction after the extensive remedial 
activities are complete for both Phase I and Phase II work.  Prior to removing the PortaDam a formed 
concrete boat ramp will be constructed.  Final site restoration will include the removal of the support 
equipment, turbidity curtain, and the grading and stabilization of the areas above the waterline.  These 
areas will either be seeded or stoned for parking. 
 
The estimated time for final site restoration is 5 days.  Based on the work detailed above, Phase II is 
expected to take 35-50 days in total to complete. 
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Safety Action Plan 

Phase II 

Ash Removal within the Portadam 
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Plans have been made to accommodate emergency response to operations during storm events, rapid 
rises in river elevation during the removal process, or failure of the Portadam structure.  The approach 
for the following conditions is presented below.    
 

 River overtops the Portadam 
 Portadam failure/breach/collapse 
 Severe weather plan.   

   
 
The work crew will monitor the weather forecast.  In the event a storm event is anticipated where a rapid 
rise in river level is expected, the area will be cleared of all personnel and equipment, the Portadam will 
be re-flooded in a controlled manner, and a portion of the Portadam structure opened upstream and 
downstream to allow floodwaters to pass through the structure and maintain zero hydrostatic pressure on 
the structure.  This will be maintained until the event passes and the river drops to safe operational level 
at which time we would de-water the system in the same manner as the initial dewatering event. 
 
Severe weather - It has been our experience using Portadam containment structures on other projects, 
that short term flood events generally do not relocate the structure during these periods.  Some of these 
events were during tropical storms and depressions where river levels grow substantially during short 
time periods.  Provided proper planning through the constant watch on weather conditions, the structure 
is usually stable during most storm events provided that stress on the sealing liner is alleviated during 
the event.  This is generally done by removing all personnel and equipment from the Portadam.  
Equipment and materials will be relocated to the top of the bank.  The Portadam crew will allow the dry 
side of the dam to be re-flooded in a controlled manor to prevent damage to the Portadam.   
 
Failure/breach/collapse – The Portadam will be inspected daily and throughout the work day for the 
potential of failure, breach or collapse.  The site will be restricted to only site personnel.  The site crew 
will continually be monitoring for recreational craft in the area.  In the event a craft is approaching the 
Portadam the craft will be alerted using an air horn.  If the craft does not respond the emergency 
evacuation will be performed by sounding an alarm and the equipment and personnel removed from the 
Portadam.   
 
Overtopping - Areas of overtopping are usually allowed and accommodated without catastrophic failure 
of the structure. Overtopping however, is an indicator of rising river conditions to flood stage.  Once the 
river recedes, the divers will perform an initial inspection of the structure’s integrity and begin making 
correctional adjustments to the containment alignment (i.e. repositioning of framing, replacement of 
sand bags, readjustments to liner seal).  The areas left open during the re-flooding are closed off.  As a 
result of this inspection process, usually two to three days are required before the interior is re-pumped 
for the continuation of work. 
 
Since an outer silt curtain is to be deployed to the outside of the dam, Shaw recommends that the curtain 
be removed during anticipated storm events to avoid collision with the Portadam framing.  Silt curtain 
skirts should be raised, tied off and the entire boom transported to the bank and staged until the event 
passes. 
 
If re-pumping is performed after a significant storm event, fish collection will also be required and will 
be performed as previously described above. 

 


