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1.0   INTRODUCTION 

ARM Group Inc. (ARM), on behalf of EnviroAnalytics Group (EAG), has prepared this 
Maintenance Cleanup Work Plan (Work Plan) for a portion of the Tradepoint Atlantic property 
that has been designated as Parcel B16, the Tin Mill Canal (TMC).  In general, this Work Plan 
provides for the maintenance of the TMC through the removal of accumulated sediments from 
the canal to restore its flow capacity, followed by capping of the residual materials to provide for 
long-term protection of human health and the environment. The remedial activities presented in 
this Work Plan are based on the findings and recommendations of the “Sediment 
Characterization Report for the Tin Mill Canal – Revision 1” dated June 14, 2017, and also on 
the “Statement of Basis” for Parcel B16 Tin Mill Canal issued by the United States 
Environmental Protection Agency on July 25, 2017.   

1.1. SITE DESCRIPTION 

The TMC is a constructed swale that currently serves as a conveyance for stormwater runoff and 
groundwater base flow from an approximately 800-acre drainage area of the Sparrows Point site.  
Waters collected in the TMC are routed to the Humphrey’s Creek Waste Water Treatment Plant 
(HCWWTP) for treatment prior to discharge via the NPDES permitted Outfall 014.  The average 
volume of water flowing through the canal to the HCWWTP during dry weather is 
approximately 3,000 gallons per minute (gpm), but can increase to over 50,000 gpm during 
storm events.  The TMC is located in the central portion of the Sparrows Point property, south of 
Interstate 695 and Highway Route 158.  An aerial photo that shows the location of the canal is 
provided as Figure 1.   

The TMC is approximately 7,500 feet in length, 30 to 50 feet wide and 15 feet below grade.  The 
canal was constructed from slag and includes numerous point discharges (outalls) from the site 
storm sewer system.  The eastern portion of the TMC began operating in the early 1950's.  The 
western (remaining) portions of the canal and HCWWTP were completed and began operating in 
approximately 1969.  Since its construction, the TMC has historically also conveyed wastewater 
discharged from numerous manufacturing facilities associated with former steelmaking and steel 
finishing operations at the Sparrows Point site.  Over the years, some of the heavier particles and 
oils in the wastewaters from the steel manufacturing facilities have settled to the bottom of the 
TMC.  The canal still receives and controls stormwater runoff from the Site; the HCWWTP 
remains operational to treat stormwater runoff prior to discharge.  An outfall summary is 
included in Appendix A. 

1.2. REGULATORY SETTING 

Environmental actions for the TMC, and for the site in general, are being implemented pursuant 
to the following: 
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• Multi-Media Consent Decree (Decree) between Bethlehem Steel Corporation, the United 
States Environmental Protection Agency, and the Maryland Department of the 
Environment (effective October 8, 1997); this Decree has been modified in accordance 
with a stipulated order entered into by Sparrows Point LLC and the respective agencies 
effective July 28, 2014; 

• Administrative Consent Order (ACO) between Sparrows Point Terminal, LLC and the 
Maryland Department of the Environment (effective September 12, 2014); and 

• Settlement Agreement and Covenant Not to Sue (SA) between Sparrows Point Terminal, 
LLC and the United States Environmental Protection Agency (effective November 25, 
2014). 

The original Consent Decree for the Sparrows Point facility dealt with many issues associated 
with ongoing iron-making, steel-making, coking, byproduct, plating, and finishing operations.  
To the extent that these operations are no longer conducted, and the associated facilities no 
longer exist, many specific requirements of the Decree are no longer applicable and have been 
removed in accordance with the stipulated order implementing modifications to the Decree.  The 
TMC is part of the acreage that remains subject to the requirements of the Decree as documented 
in correspondence received from EPA on September 12, 2014. 

1.3. WORK PLAN OBJECTIVES 

In general, the objectives of the cleanup work for the TMC are to restore the canal surface to 
near the original grades, and to leave it in a condition that is protective of both human health and 
the environment.  The proposed measures generally include the removal of solids settled within 
the canal and subsequent channel stabilization work as previously summarized in the Site 
Conceptual Cleanup Plan (SCCP; EAG, August 2014a).   

As noted above, the canal has been used historically for the conveyance of both stormwater and 
wastewater to a central wastewater treatment plant (HCWWTP) prior to discharge to surface 
water through a NPDES-permitted discharge outfall.  Materials that contain polychlorinated 
biphenyls (PCBs), oil/grease, and other constituents have been deposited in the TMC over time 
from process sewer discharges associated with the steel finishing operations.  These materials are 
located within the entire length and width of the canal and affect water currently being controlled 
and discharged through the canal.  The canal still receives and controls stormwater runoff from 
the Site; the HCWWTP remains operational to treat stormwater runoff prior to discharge.   

Based on the site conditions, the proposed cleanup work focuses on the mitigation of future 
exposure pathways from contaminated sediment, impacts to stormwater conveyed by the canal, 
and elimination of contaminants from the aggregate TMC discharge requiring treatment at the 
HCWWTP as follows: 
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• Sediment - Prevent potential future direct exposure to contaminated sediments located 
within the TMC; and 
 

• Surface Water - Mitigate impacts to stormwater conveyed by the TMC and reduce to the 
extent practical the need for ongoing treatment of stormwater at the HCWWTP. 

To accomplish these goals, the proposed work includes removal and disposal of impacted 
sediments associated with the canal, and the installation of acceptable isolation and channel 
stabilization materials (i.e., engineered cap) above the sediments left in place to prevent direct 
contact exposures and support future stormwater conveyance through the TMC.  Sediments will 
be excavated to restore the flow capacity and expose the currently buried discharge ends of 
outfall pipes along the canal.  All impacted sediments currently in the TMC will be capped or 
removed, thereby rendering an assessment of potential ecological impacts unnecessary while 
achieving protection of water quality resources.  These proposed measures and the supporting 
rationale are presented in the balance of this Work Plan.   
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2.0   SEDIMENT CHARACTERIZATION RESULTS 

A detailed investigation of the TMC and associated sediments was conducted to support the 
planning and design of the maintenance work for the TMC.  The results and recommendations 
from this detailed investigation were presented in the “Sediment Characterization Report for the 
Tin Mill Canal – Revision 1” dated June 14, 2017 (SCR), and the major findings and 
recommendations from that report are presented in this section to provide some additional 
background and basis for the proposed work. 

2.1. CHEMICAL CHARACTERIZATION 

Based on the significant sampling and testing conducted, the primary constituents of concern in 
the canal sediments include oil & grease and PCBs.   
 
The oil & grease was generally detected throughout the canal.  During former steelmaking 
operations, oils within contact wastewaters were managed through a series of baffles and oil 
skimmers installed at specific locations along the canal.  While there is no specific action level 
for removal of sediments containing oil & grease, sediments will generally be removed along the 
entire length of the canal to allow for the removal of the existing oil-control structures, and as 
necessary to restore the flow capacity of the canal after allowing for the placement of a 2-foot 
thick barrier layer (cap).  The proposed work has been designed to manage elevated levels of oil 
& grease that will be encountered during the sediment removal work so as to minimize 
discharges of oil & grease to the HCWWTP.  The estimated total volume of sediments to be 
removed from the canal is approximately 72,000 cubic yards (see calculation in Appendix B).     
 
Aroclor 1242, Aroclor 1248, Aroclor 1254, Aroclor 1260, and total PCBs were identified in 
sediment samples collected from the TMC.  Several deep sediment samples exceeded the level 
that would warrant mandatory delineation and excavation of total PCBs (i.e., 50 mg/kg).  The 
extent of the TMC where total PCBs were identified above 50 mg/kg has been laterally 
delineated as generally shown on Sheet 1 of the attached Drawings.  Because samples with PCB 
concentrations over 50 mg/kg were from deep sampling depth intervals, further vertical 
delineation is required and is planned to be conducted during the sediment excavation process.  
Material exceeding the threshold of 50 mg/kg is required to be excavated and disposed of at a 
permitted off-site commercial landfill approved to accept TSCA-regulated PCB waste.  The 
estimated volume of sediments to be excavated from the PCB-impacted area is approximately 
9,000 cubic yards (see calculation in Appendix B).     

2.2. PHYSICAL CHARACTERIZATION 

As presented in the SCR, the sediments were typically described as dark black fine silt; 
oily/greasy; and sludge-like.  The moisture content of selected samples ranged from 28 to 41.4%, 
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and dry densities ranged from as high as 109 pounds per cubic foot (pcf) for material described 
as dryish to 76.8 pcf for more typical material.  Therefore, the excavated sediment will need to 
be dewatered, possibly with the use of drying agents, to remove free liquids to make it suitable 
for transport off-site or to the on-site Greys Landfill.  Potential drying processes and reagents 
were evaluated through bench-scale testing as discussed later in this Work Plan.  

2.3. REMEDIATION WASTE CHARACTERIZATION 

To support the proposed sediment removal activities, waste characterization activities were 
previously completed to determine disposal options for the excavated sediments.  To supplement 
earlier waste characterization assessments, and as detailed in the SCR, Toxicity Characterization 
Leaching Procedure (TCLP) testing of discrete and composite sediment samples recovered from 
numerous transects along the canal was completed for regulated volatile, semi-volatile and metal 
constituents.  Based on that sampling, no exceedances of the TCLP regulatory limits for 
hazardous waste were identified.  Furthermore, none of the maximum detected concentrations or 
maximum method detection limits (MDLs) for all hazardous constituents (except for PCBs) 
exceeded their respective health-based levels below which contaminated environmental media 
would be considered to no longer contain hazardous waste (“contained-in” criteria i.e., Adjusted 
RSLs).  Therefore, with the exception of sediment with concentrations of PCBs greater than 50 
mg/kg, the contaminated environmental media that will be excavated from the canal will be 
considered “contained out” and will not require management as a hazardous waste.   

Sediments or contaminated media containing total PCB concentrations greater than 50 mg/kg are 
subject to disposal requirements under TSCA.  Therefore, material with total PCB concentrations 
greater than 50 mg/kg will be excavated and segregated for transport and disposal off-site to a 
permitted hazardous waste landfill approved to accept TSCA-regulated waste. 

The sediments contain a high moisture content and exhibit the presence of free liquids.  As a 
result, and to meet the applicable requirements for no free-draining liquids prior to transportation 
or disposal of solid waste, dewatering, potentially combined with drying agents, will be required 
prior to disposal in the on-site Greys Landfill or transport off-site to a TSCA-permitted landfill.  
As discussed in Section 3 of this Work Plan, treatability testing was conducted prior to full-scale 
implementation of the work in support of the development of an appropriate approach to 
eliminate free liquids prior to transportation and disposal. 

2.4. SCREENING LEVEL RISK ASSESSMENT 

Based on an assessment of potential exposure risks as presented in the SCR, it was determined 
that institutional controls should be implemented for the protection of future site workers to 
ensure proper oversight and management of any future construction activity near the canal that 
could involve temporary disturbance of the proposed TMC cap or contained materials (e.g., 
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utility or road crossing).  In addition, this Work Plan includes provisions for implementation of a 
site-specific health and safety plan during the work.  

2.5. REMEDIATION RECOMMENDATIONS 

As presented in the SCR, sufficient remedial investigation data has been collected to evaluate the 
nature and extent of constituents of concern in the TMC and further investigation is not 
warranted.  The following actions were recommended to restore the TMC’s flow capacity and to 
cap residual materials to provide for long-term protection of human health and the environment: 

• Sediments impacted by elevated PCBs (>50 mg/kg) in the northern portion of the TMC 
are required to be excavated.  Lateral delineation has been completed, but the depth of 
sediments containing PCB concentrations greater than 50 mg/kg should be delineated 
during removal activities.  Material exceeding the threshold of 50 mg/kg should be 
excavated and disposed of at a TSCA-permitted off-site landfill.  Excavated sediments 
with concentrations of PCBs less than 50 mg/kg are considered non-hazardous and can be 
disposed at Greys Landfill.   
 

• Supplemental excavation of sediments should be implemented to achieve appropriate 
hydraulic slope and cross-sectional area and to facilitate placement of an engineered 
barrier for protection of the current and future site worker and water quality in the canal 
discharging to Bear Creek in compliance with stormwater permit conditions.  Sediments 
should be excavated to depths to restore the flow capacity subsequent to placement of the 
engineered barrier.  This engineered barrier can be designed to help achieve acceptable 
stormwater quality for discharge without active treatment.  Environmental capping, after 
excavation of sediments containing PCB concentrations exceeding 50 mg/kg, would be 
an acceptable remedy for protection of current and future site workers. 
 

• Institutional controls should be implemented for the protection of future workers to 
ensure proper maintenance of the engineered barrier, as well as proper oversight and 
management of any future intrusive activity that would disturb sediments from below the 
cap.  These institutional controls would include a requirement for written notice to the 
MDE of any future intrusive activities, and may require worker health and safety 
requirements for any excavations of substantial time periods, and proper management and 
characterization of any material disturbed at the Site. 
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3.0   PROPOSED MAINTENANCE CLEANUP WORK FOR TMC 

3.1. GENERAL 

The proposed work for the TMC is detailed in this section, with support from the attached 
Figures, Drawings and Appendices.  As discussed above, the proposed work generally involves 
the following:  

• excavation and removal of sediment from the TMC to address sediments with PCB 
concentrations greater than 50 mg/kg, and accumulated sediments that contain elevated 
levels of oil & grease that restrict the flow capacity of the canal; and 

• restoration of the remaining slag fill and sediments by covering with an engineered 
barrier that will support acceptable future stormwater conveyance through the TMC and 
protect water quality. 

3.2. PLANNING ACTIVITIES 

Prior to the start of equipment mobilization and sediment excavation activities, various planning 
and preparation activities have been or will be conducted to finalize the design plans and prepare 
for project implementation.  The most significant of these activities are discussed in the 
following subsections.   

 Outfall Survey 3.2.1.

In March of 2017 a detailed inspection and survey of the canal was conducted to support the 
final design and development of this Work Plan.  Supplemental topographic surveying was 
conducted in August of 2017.  This work included detailed topographic surveying of the canal 
invert and banks, identification of critical features and potential obstructions along the canal such 
as sand bars, scour areas, vegetation and trees, utilities, bridge abutments and other structures, 
and all influent pipes and outfalls, and additional details regarding the influent pipes and 
channels such as size, invert elevations, material of construction, flow rate (if any), and general 
condition.  Findings from this investigation are generally summarized in Appendix A of this 
Work Plan, and are generally shown on Sheet 2 of the attached project Drawings.  

 Dewatering Studies 3.2.2.

Based on the anticipated presence of free-draining liquids in the excavated sediments, and the 
need to eliminate free-draining liquids from any materials transported off-site or to the on-site 
Greys Landfill, bench and field-scale treatability studies have been conducted to help develop a 
practical and cost-effective approach to address this requirement.  As discussed later in this 
Work Plan, it is currently anticipated that the dewatering process will involve the placement of 
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excavated sediments in windrows on a series of dewatering pads constructed along the canal to 
allow for gravity drainage of water, likely combined with the use of one or more drying agents 
with associated mechanical mixing processes.  The bench and field-scale treatability study 
activities are described below: 

• On August 4, 2017, sediment samples were collected from five locations along the TMC.  
These sediment samples were used for the bench-scale testing and geotechnical lab 
testing.  The five locations were selected to present a reasonable worst case range of oil 
and water contents and sediment types anticipated to be encountered during the work 
(i.e., 3 of the samples were collected immediately upstream from existing oil-removal 
stations, along with an overall upstream location and a downstream location).  Sample 
locations are shown on Figure 2.  The samples were collected with an excavator working 
from the bank of the canal, and placed into a number of 5-gallon buckets for each 
location.  A portable secondary containment device was used to prevent spillage of 
sediments during the sample collection activities.  Sediment samples were not collected 
from the PCB-containing area.    
 

• The collected samples were transported to the existing dewatering pad located near the 
upstream end of the canal.  From each of the sample locations, one bucket of sediments 
was spread out on the dewatering pad to facilitate gravity drainage and air drying.  A 
plastic tarp was placed over each of the sediment piles to prevent erosion and wetting 
during rainfall events. 
 

• On August 22, 2017, samples of the collected sediments were placed into bottles and 
submitted to JLT Laboratories Inc. of Canonsburg, Pennsylvania for geotechnical 
analysis of the following:  moisture content; grain size analysis; density; and 
permeability.  For the moisture content tests, samples from each location were submitted 
of the raw (“Pre”) samples from the sealed buckets, as well as samples of the sediments 
that had been set out on the pad and allowed to air dry for approximately 4 days (“Post”).  
After initial laboratory screening of the samples, the laboratory concluded that too much 
oil was present in the samples and the requested grain size, permeability, and density tests 
could not be properly conducted.  The moisture content tests are summarized in the table 
below: 

Sample Moisture Content (%) Sample Moisture Content (%) 
TS1-Pre 97.74 TS1-Post 69.77 
TS2-Pre 90.17 TS2-Post 60.41 
TS3-Pre 76.77 TS3-Post 56.79 
TS4-Pre 39.41 TS4-Post 30.88 
TS5-Pre 24.68 TS5-Post 20.05 
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• On August 24, 2017, bench-scale testing was conducted for sediments collected from the 
five sampling locations.  The bench-scale testing included the following assessments for 
eliminating free-draining liquids as necessary for on-site and off-site disposal:  raw 
sediments (no amendments or exposure); sediments that had been allowed to air dry; and 
the sediments following the addition of various amounts of cement kiln dust (CKD), lime 
kiln dust (LKD), and phragmites (which had been collected previously and allowed to air 
dry for a few weeks).  These assessments were completed using the EPA Paint Filter 
Liquids Test (Method 9095B) to determine the presence of free-draining liquids.  Prior to 
starting the tests, all buckets of raw sediments were homogenized with a paint mixer.  
The test results are generally summarized below: 
 

o Three (TS1, TS3, and TS5) of the five raw (initial) samples failed the paint filter 
test.  However, the sediment samples from all three of these locations that had 
been subjected to air drying passed the paint filter test. 
 

o Reagents (CKD and LKD) were hand mixed with the raw sediment samples 
starting with 5 percent (%) by volume and increasing in 5% intervals if necessary 
to pass the paint filter test.  All samples passed the paint filter test with the 
addition of only 5% of CKD or 5% LKD, except for sample TS5 where the 
addition of 10% CKD was required to pass the paint filter test for CKD (it passed 
at 5% LKD). 
 

o The dried phragmites was chopped up and mixed into the sample with the highest 
water content (TS1) at approximately 10% and 20% by volume.  The 10% mix of 
phragmites did not pass the paint filter test but the 20% mixture did pass. 
 

• In addition to the free-liquid testing discussed above, oil stability tests and free liquid 
stabilization tests were also completed as discussed below:  
  

o The oil stability test was completed on sample TS2, which had a large amount of 
oil content observed in the settled liquid.  LKD was added to the raw sediment 
sample at concentrations of 5%, 10%, and 20% (by volume) to assess the 
structural stability of the treated material.  A 500 milliliter (mL) sample was 
mixed at the concentrations mentioned above and placed back in the 500mL 
beaker and turned upside down to release the sample from the beaker.  The 
structural stability (based on observed slumping of the sample after being dumped 
from the beaker) increased with reagent concentration.   
   

o To help replicate the disturbance associated with off-site transportation of the 
materials, and to help ensure that free liquids are not created as a result of such 
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disturbance, samples were mixed with LKD starting with 5% and increasing in 
5% intervals.  The two test locations used for this test were TS2 (large amount of 
oil) and TS5 (large amount of water).  TS2 was mixed in 5% intervals up to 30%, 
while TS5 was mixed in 5% intervals up to 20%.  These mixes sat for 
approximately seven days and were then checked to see if any free liquid was 
observed.  Based on field observations, no free liquids were observed in any of 
the samples that had been mixed with at least 20% LKD. 

Due to the success of the LKD with free liquid stabilization at lower percentages than CKD and 
phragmites, it is currently anticipated that LKD will be the primary drying reagent utilized for 
this project.  The final mix designs will be based on the sediment conditions encountered in the 
field during the work, and possibly the results of supplemental testing.    

3.3. PROJECT IMPLEMENTATION 

Details of the proposed project implementation are presented in the following subsections of this 
Work Plan, with supporting information presented on the Drawings and Figures attached to the 
end of this document.   

 Erosion and Sediment Controls 3.3.1.

Erosion and sediment controls will be installed prior to commencing work.  These controls will 
be constructed in accordance with the 2011 Maryland Standards and Specifications for Soil 
Erosion and Sediment Control.  The erosion and sediment control measures will generally 
include the following to prevent contaminated sediments from exiting the Site: 

• Work will generally be conducted within or adjacent to the canal, allowing for any 
eroded sediments to be returned to the canal work area.  The area surrounding the canal 
generally slopes towards the canal, and water in the canal is routed to the HCWWTP for 
treatment prior to discharge.   

• The area of disturbance will be minimized at any one time, with the excavation work 
conducted between a section of canal that is isolated by upslope and downslope coffer 
dams to help control surface water and sediment erosion.   

• Work will be conducted from upslope to downslope so that runoff from active work areas 
will not be directed across completed channel sections.   

• Stockpiled sediments undergoing drying will be managed on a controlled dewatering pad 
with curbing, and will be covered with tarps if warranted to support erosion control. 

• Following sediment removal in each section of the canal, the exposed canal bottom and 
side slopes will be capped and covered with an erosion-resistant rip-rap lining.  Existing 
steep canal side slopes will be reduced to 2H:1V to improve long-term stability.   
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• Truck hauling roads to the on-site Greys Landfill will be periodically inspected and 
maintained (e.g., repair rutting, sweeping of excessive dirt, etc.) to control erosion and 
sediment migration.  

Erosion and sediment control information, including sequence of construction, limits of 
disturbance, planned staging areas and haul routes, water control measures, and canal lining 
details are presented in the project drawing sheets attached to this Work Plan.  As noted on Sheet 
1 of the drawings, land disturbance associated with the overall site development activities will 
not be conducted within the TMC construction access area until the sediment removal and 
capping activities have been completed within that section of the TMC. 

 Vegetation Removal 3.3.2.

Prior to the start of any earthmoving activities, vegetation within the planned area of sediment 
excavation, and also within planned staging and support areas, will be cut down to the ground 
surface.  The removed vegetation will be segregated from the sediments to be excavated to 
minimize the volume of materials requiring special management as part of the work.  Based on 
recent surveys of the canal, the significant majority of this vegetation consists of tall, perennial 
grasses (phragmites).  Due to the volume of these grasses, and based on experience with other 
projects, these grasses will be spread out on the ground surface in the vicinity of the canal to 
facilitate air drying to reduce the moisture content and volume of these materials, and to render 
them potentially suitable for use as a sediment drying agent.  If appropriate based on the 
sediment conditions encountered during the work, these grasses will be chopped or shredded 
following drying, and made available for incorporation into the excavated sediments to support 
the elimination of free-draining liquids from the sediments.  The potential rate at which these 
grasses would be added to the wet sediments would be based on relevant field observations.  Any 
removed vegetation not otherwise used (e.g., for sediment drying) or recycled (e.g., chipped for 
mulch), will be properly disposed.   

 Demolition/Removal of Structures 3.3.3.

Some existing concrete, metal, and other structures along the canal will be removed during the 
course of the work to provide for equipment operation and support the excavation of sediments 
along the entire canal.  These structures include utilities, oil-removal stations, fencing, canal 
crossing manways, inactive outfalls, and other features.  Canal road crossings, active utilities and 
other features that can be worked around will not be demolished or removed.  Existing 
monitoring wells that are located along the canal (see Figure 3) will be protected from damage or 
properly closed following approval from MDE.  The portions of structures to be removed that are 
located above the canal sediments and water level will be demolished in a controlled fashion, 
with the resulting debris re-used on site as clean fill where appropriate (e.g., crushed concrete), 
or will otherwise be recycled (e.g., metal) or reused on site, or sent off-site for recycling or 
proper disposal.  Structural components that are located below the canal sediment or water level 
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elevation will be kept within the vicinity of the canal following removal, and subsequently 
decontaminated through washing and removal of all visible debris and staining for reuse or off-
site disposal, or will be crushed and used as excavation backfill below the final cap to be 
constructed along the canal.  Structures that currently hold back water or restrict flow in the 
canal will generally be removed in a gradual and progressive manner starting at the upslope end 
of the canal.  For demolition and removal of the oil-removal stations, any significant amounts of 
free-phase oils that could be released downstream will first be removed by skimming or 
pumping, and oil-absorbent booms or pads will be placed immediately downstream of the 
stations prior to and during removal of the stations to further help restrict the downstream 
migration of free-phase oils that have collected upstream of the stations.  Recovered oils and oily 
wastes will be properly containerized and shipped off-site for recycling or disposal in accordance 
with applicable regulations.   

 Staging Area Construction 3.3.4.

To support the management of sediments excavated from the canal, a series of staging areas will 
be constructed along the canal as generally shown on the attached Drawings (Sheets 1 and 5), 
and potentially elsewhere along the canal as needed to provide for equipment access and staging 
during the work.  As noted on Sheet 1, the staging area referred to as Dewatering Pad No. 1 is 
already in place, and it consists of a paved asphalt area measuring 150’ by 150’ constructed over 
an impermeable membrane and enclosed on three sides by a constructed earthen berm.  
Additional staging areas or material dewatering pads will be constructed along the canal with 
recycled asphalt or compacted slag fines underlain by a geomembrane liner, and will include a 
perimeter containment berm with vehicle access ramp, and will be sloped to drain back to the 
canal (for the non-PCB-contaminated areas) or into collection sumps at the corners of the pad 
(for the PCB-contaminated areas) as shown on Sheet 5 of the Drawings.  The pads will be sized 
to provide sufficient area for the placement and management of excavated sediments for 
dewatering and mixing with drying agents if needed.   

 Canal Water Management 3.3.5.

Stormwater and groundwater discharging to the canal will be managed during the course of the 
work to help facilitate sediment excavation and to minimize sediment erosion and migration 
during the course of the work.  A typical layout of the planned canal water management system 
is presented as the “Typical Channel Bypass Pumping” detail on Sheet 5 of the Drawings.  The 
canal water management will initially be established at the upslope end of the canal, where the 
sediment removal activities will begin, and will then be moved progressively downstream as 
each section of the canal is excavated and then backfilled and capped.  As shown on Sheet 5, the 
canal water management system will consist of two primary components as discussed below: 

• Surface Water:  Surface water flow in the canal upslope and downslope of the active 
work area will be controlled by a system of coffer dams and bypass pumping.  Coffer 
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dams will be installed upstream and downstream of the active work area, and keyed into 
the canal bottom and sidewalls to help restrict water flow.  It is currently anticipated that 
the coffer dams will be constructed of well-graded slag with possible 20-mil plastic 
liners, but other effective barriers may also be used.  Surface water in the canal upslope 
of the work area will then be pumped with a centrifugal trash pump or pumps that will be 
sized to accommodate low-volume storm events, although the coffer dams will be 
removed and the work will be suspended in the event of storm flows that exceed the 
available pumping capacity; in such a case in the PCB-contaminated work area, any 
exposed sediments will be covered to help prevent erosion and downstream migration.  
The pump intake will be established to minimize suspended solids in the pumped water, 
and the water will be discharged back to the canal at a location downstream of the active 
work area. 
 

• Groundwater:  Within the active work area between the coffer dams, groundwater (and 
any additional surface water that may enter the work area from direct runoff or via an 
existing outfall) will be removed from the work area by pumping with one or more 
dewatering pumps as necessary to facilitate excavation of the sediments.  This water will 
also be pumped in a manner to minimize suspended solids, and will be discharged to the 
canal at a location downstream from the active work area.  The dewatering pump(s) will 
be sized to accommodate the anticipated groundwater base flow to that section of the 
canal, plus some additional surface water flow.  Groundwater pumped directly from the 
PCB-contaminated sediment work area will be treated to help remove PCBs prior to 
discharge to the canal as generally shown on Sheet 5 (Drawings) and Figure 4 (flow 
chart).   

 Sediment Excavation and PCB Vertical Delineation 3.3.6.

Sediment excavation activities will be initiated following the removal of water from each active 
working section of the canal to the extent practical.  In general, the sediment excavation 
activities will be conducted from excavation equipment working along one side of the canal, 
with the excavated sediments placed directly onto an adjacent dewatering pad, or transported to 
the nearest dewatering pad via sealed haul trucks.  Prior to removal from the banks of the canal, 
and to the extent practical, the sediments will be moved to one side of the canal and placed into 
temporary stockpiles that can drain directly back into the canal to help remove the bulk of the 
free liquids.  Loading will be conducted immediately adjacent to the canal to the extent possible 
so as to minimize potential sediment spillage beyond the canal.  Plastic tarps, portable secondary 
containment pads, and/or similar measures will be used during truck loading activities where 
appropriate to help prevent sediment spillage to the ground surface beyond the canal.  Any 
sediment that is inadvertently spilled or released to the ground during loading operations will be 
contained and/or over-excavated and managed with the excavated canal sediments.      
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Except for the area of PCB contamination (see Sheet 1 of the Drawings), which is discussed 
further below and where sediment excavation may be deeper, sediments will be excavated to 
restore the flow capacity and expose the currently buried discharge ends of outfall pipes along 
the canal (see Sheets 2, 5 and 6 of the Drawings for typical details).  After the discharge end of 
any outfalls within the active work area are exposed, that section of outfall pipe, if 24 inches in 
diameter or larger, will be flushed out with pipe cleaning equipment, and the associated water 
and sediments will be directed to the active work area and managed concurrently with the canal 
water and excavated sediments; outfall pipes less than 24 inches in diameter will be capped and 
closed.  

Sediments with PCB concentrations greater than 50 mg/kg will be removed within the previously 
delineated area of PCB contamination (see Sheet 1).  Sediments from this reach of the canal will 
be managed separately from the sediments removed from the other sections of the canal because 
of additional protocols and controls associated with the management of PCB-impacted sediments 
and pore water.  Although the lateral delineation of the PCB-impacted sediments has been 
completed, additional vertical delineation will be completed as part of the work to ensure that the 
sediment removal activities include all sediments greater than 50 mg/kg, and to allow for the 
segregation of any shallow sediments that may have PCB concentrations less than 50 mg/kg to 
minimize off-site disposal costs.    

Prior to or during the sediment removal process in the PCB-contaminated area (shown on Sheet 
1 of the Drawings, and based on the sampling results presented in the SCR), additional sampling 
of shallow sediments will be conducted to determine the depth of any sediments with PCB 
concentrations less than 50 mg/kg.  For cost and timing reasons, sampling may initially be 
conducted with PCB field test kits (e.g., Clor-N-Soil) to provide an initial guide for the separate 
segregation of shallow sediments with concentrations less than 50 mg/kg, but with 
concentrations to be confirmed with laboratory testing prior to removal of the sediments from the 
contaminated soil dewatering pad.  After excavation of the PCB-contaminated sediments has 
reached the known depth of PCB concentrations greater than 50 mg/kg, confirmation sampling 
will be conducted across the bottom of the excavation to verify that all sediments with PCB 
concentrations of greater than 50 mg/kg have been removed.  Again, field test kits may initially 
be used to support the sediment removal process on a real-time basis, but the vertical extent of 
excavation will be confirmed with the collection of grab sediment samples on a 25-foot grid 
across the excavation bottom and laboratory analysis of the samples for PCBs by EPA Method 
8082.  If any bottom samples exceed a PCB concentration of 50 mg/kg, additional sediment 
removal will be conducted in any such locations, followed by additional confirmation sampling 
at the same spacing until the final bottom confirmation samples all have PCB concentrations less 
than 50 mg/kg.  All sample collection, preservation, chain-of-custody and other procedures for 
the samples submitted to the analytical laboratory will be in accordance with the approved 
Quality Assurance Project Plan (QAPP) for the site. 
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 Handling and Dewatering of Excavated Sediments 3.3.7.

Excavated sediments will be directly loaded onto, or transported to, an on-site dewatering pad 
located adjacent to the canal for dewatering, and confirmation sampling in the case of the 
sediments excavated from the PCB-contaminated area, prior to subsequent loading, 
transportation and final disposal.  The dewatering process is currently anticipated to include the 
following processes, as generally depicted on the attached Drawings (Sheet 5), although the 
actual process may vary depending on the sediment conditions encountered during the work, 
contractor input, and other factors: 

• Dewatering/Drying:  The general dewatering/drying process for all of the excavated 
sediments will consist of spreading the sediments into separate windrows across the 
dewatering pads to facilitate gravity drainage and evaporation.  As warranted by field 
conditions, drying agents will be mixed into the sediments to support the drying process, 
and the windrows will be periodically mixed in-place with an excavator, specialized 
mixing equipment, or other equipment to maximize the rate of drainage and solar drying.  
During periods of inactivity or wet weather, the piles will be covered with weighted 
plastic tarps to help keep them dry.  Fluids drained from the sediments will be collected 
and managed in general accordance with the procedures discussed below, with separate 
processes applicable to the sediments from the PCB-contaminated area versus the 
sediments from the other sections of the canal.  The dewatering process (i.e., solar drying, 
gravity drainage, and/or reagent addition) will continue until the sediments no longer 
have any free-draining liquids as determined by the paint filter test (i.e., SW-846 Method 
9095B).  The paint filter test will be conducted in the field at a minimum frequency of 1 
sample (representing a 10-part composite) for every 500 cubic yards of material; 
additional testing of materials will be conducted if heterogeneous conditions are 
encountered and potential free liquids are suspected within any portion of the dewatered 
sediments prior to loading for transportation and disposal.  The most appropriate 
combination of drying and reagent addition will likely vary along the canal and 
throughout the project (e.g., based on variable weather), but has generally been estimated 
for sizing of the dewatering pads, scheduling estimates, and preliminary reagent volume 
estimates as shown in the calculations presented in Appendix B.  
 

• Management of Fluids:  Fluids drained from the sediments from non-PCB areas will 
generally be directed back to the canal, while fluids drained from the sediments from the 
PCB-contaminated section will be directed to sumps or small berms located at the 
downslope edge of the dewatering pad(s) for collection and treatment before being 
discharged back to the canal for final treatment through the HCWWTP.  For the 
sediments removed from the PCB-contaminated area, the fluids will be collected into 
20,000-gallon (approximately) portable frac tanks with baffles or weirs for flow 
equalization, settling of solids, and separation of free oils, followed by passing through a 
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particulate filter and granular activated carbon (GAC) treatment system (currently 
planned to consist of two 2,000-pound liquid-phase carbon vessels connected in series) 
for PCB removal prior to being discharged back to the canal at a downstream location for 
final treatment through the HCWWTP.  Any solids collected from the holding tank(s) 
will be removed, dewatered, and combined with the other sediments for subsequent 
sampling and disposal.  The fluids management process for sediments removed from the 
PCB-contaminated area is presented on Figure 4.  For the sediments removed from the 
non-PCB-contaminated areas, the fluids will be visually inspected for the presence of 
free-phase oils.  If significant free-phase oils are detected, the water will be treated 
through oil-absorbent booms, skimmer, frac tank with weir, or similar method prior to 
being discharged back to the canal, and the oily wastes will be properly containerized and 
removed from the site for recycling or disposal.  If significant free-phase oils are not 
observed, the drained fluids will be discharged back to the canal directly without 
treatment.   

 Waste Characterization and Disposal 3.3.8.

After field testing indicates that the sediments no longer have any free-draining liquids per the 
paint filter test, the sediments will be ready for removal from the dewatering pads and 
subsequent loading, transportation and disposal.   

For the sediments removed from the PCB-contaminated area, one representative ten-part 
composite sample (separate, approximately equal volume aliquots will be collected randomly 
and homogenized) will be collected for every 500 cubic yards of material and submitted to an 
analytical testing laboratory for analysis of PCBs by EPA Method 8082 (all sample collection, 
preservation, chain-of-custody and other procedures for the samples submitted to the analytical 
laboratory will be in accordance with the approved QAPP for the site).  Materials that are 
determined to have PCB concentrations equal to or greater than 50 mg/kg will be shipped off-site 
by a licensed waste hauler in accordance with the applicable regulations for disposal at a TSCA-
permitted landfill.  Materials excavated from the PCB-contaminated areas that are determined by 
laboratory analysis to have PCB concentrations less than 50 mg/kg will be directed to the on-site 
landfill (Greys). 

Sediments removed from the non-PCB-contaminated areas are currently planned for disposal at 
the on-site Greys Landfill.  However, to help ensure that sediments with PCB concentrations of 
equal to or greater than 50 mg/kg are not placed into the on-site landfill, a ten-part composite 
sample from at least every 5,000 cubic yards of these materials (i.e., one aliquot from each 500 
cubic yard [or smaller] batch) will be collected and analyzed for PCBs by EPA Method 8082 
prior to loading and transportation.  If PCB concentrations equal to or greater than 50 mg/kg are 
detected, additional sampling will be conducted to help narrow down the volume of sediments 
with PCB concentrations equal to or greater than 50 mg/kg.  Sediments confirmed to have PCB 
concentrations equal to or greater than 50 mg/kg will be loaded and shipped off-site by a licensed 
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waste hauler in accordance with the applicable regulations for disposal at a TSCA-permitted 
landfill.  Sediments confirmed to have PCB concentrations less than 50 mg/kg will be loaded and 
transported to the on-site Greys Landfill.    

All loading and transportation activities will be conducted in a manner to prevent the spill or 
release of impacted sediments to the environment, and to prevent accelerated soil erosion.  
Materials approved for placement in the on-site Greys Landfill will be loaded into secure haul 
trucks for transportation to the landfill.  Materials scheduled for off-site disposal will be loaded 
into gondola rail cars or intermodal containers provided by the waste hauling company.  On-site 
haul roads will be periodically inspected and maintained as necessary to prevent sediment 
tracking to other areas (e.g., by periodic sweeping) and excessive rutting, erosion or other 
roadway degradation.  The planned staging and loading areas and haul route from the canal to 
the landfill is shown on the attached Sheet 3.  Dust will be controlled as required along the haul 
roads by water spraying with a water truck.  The quantities of all materials that are sent off-site 
for disposal or transported to the on-site landfill for disposal will be recorded. 

 On-Site Waste Disposal 3.3.9.

Sediments that are approved for on-site disposal will be transported to the on-site Greys Landfill 
for placement, grading, and compaction.  The sediments will be dumped out, spread, and 
compacted within a relatively flat section of the landfill as generally shown on the attached Sheet 
4.  Sufficient disposal capacity exists in the landfill based on a comparison of the available 
landfill space (approximately 150,000 cubic yards per the most recent capacity evaluation for the 
second quarter 2017) to the estimated volume of sediments to be disposed (approximately 70,000 
cubic yards as shown in the Appendix B calculations). 

The materials will generally be placed in working lifts of up to 2 feet thick, and graded and 
compacted with a bulldozer to reduce volume and increase strength.  Compaction efforts will be 
continued until the materials are firm and stable, and when additional passes of the compaction 
equipment do not result in any notable additional volume reduction.  Depending on the moisture 
content and consistency of the materials, reagent addition may be conducted following 
placement into the landfill to support effective spreading and compaction of the materials.  The 
working surface will be periodically inspected and surveyed to ensure proper grading and 
drainage in accordance with the provisions of the Greys Landfill Facility Operations Manual 
(February 2015).  Because the materials are essentially soil or soil-like, periodic daily cover, 
which is required to be placed above construction and demolition debris, will not be placed 
above the sediments, although intermediate and final cover will be placed in accordance with the 
landfill operations manual following completion of the sediment placement activities.   

Slope stability modeling has been conducted for the landfill based on the anticipated total 
sediment thickness (i.e., approximately 12 feet thick based on current volume estimates and the 
planned placement area) and total unit weight (up to approximately 125 pcf).  The results of this 
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modeling (presented at the end of Appendix B) indicate acceptable factors of safety for all cases 
evaluated even when assuming a highly conservative internal friction angle of only 10 degrees, 
so additional strength testing will not be required to confirm stability of the landfill.   

 Channel Restoration and Capping 3.3.10.

Following sediment excavation within each of the active work areas, and prior to the removal 
and relocation of the coffer dams and pumping systems, the residual sediments and fill materials 
will be covered with a 2-foot thick (minimum) cap to prevent future direct contact exposure risks 
and protect water quality in the canal discharging to Bear Creek in compliance with stormwater 
permit conditions, and to provide a non-erosive canal lining that will facilitate future stormwater 
conveyance.  Additional slag fill will be placed in the PCB-contaminated sediment removal area 
as necessary to achieve the desired subgrade elevations prior to cap placement.  As generally 
depicted on Sheets 5 and 6 of the Drawings, the cap is planned to consist of a geotextile filter 
fabric overlain by slag fines and rip-rap lining up to the final canal grade.  The proposed rip-rap 
lining has been sized in accordance with applicable Maryland procedures for erosion and 
sediment control to prevent scour and provide an erosion resistant surface based on the 
anticipated maximum flow velocities associated with projected flow rates in the canal, including 
the outfall discharge locations.  Based on the calculated flow velocities, the required minimum 
rip-rap lining ranges from Class 0 (placed at 12” thick) to Class I (placed at 18” thick), and the 
project has been conservatively designed to used Class I rip-rap along the entire canal; the rip-
rap sizing calculations are summarized in Appendix B. 

 Equipment Decontamination and Removal  3.3.11.

Following completion of the work within each area, equipment will be properly decontaminated 
to prevent the tracking of contamination to other areas of the site or off-site areas.  
Decontamination will generally involve dry brushing to remove any dirt and loose sediments, 
followed by steam-cleaning or high pressure water washing to remove any residual solids.  
Decontamination water will generally be directed into the sumps of the dewatering pads where 
practical, or directly into the canal for subsequent treatment through the HCWWTP.  Collected 
solids will be returned to the canal and placed below the cap where possible, or will be managed 
in a manner consistent with the excavated sediments. 

 Health and Safety Measures 3.3.12.

A site-specific HASP will be developed to present the minimum requirements for worker health 
and safety protection for the project.  All contractors working on the Site will be required to 
prepare their own HASP that provides a level of protection at least as much as that provided by 
the site-specific HASP, or on-site contactors may elect to adopt the HASP provided.  The HASP 
for this project will be a minor modification to an earlier site-specific HASP developed for the 
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site.  All workers conducting the TMC maintenance cleanup activities will be required to be 
OSHA-certified for hazardous waste operations.   

 Dust Control 3.3.13.

Overall dust control methods shall include: 

• Periodic site wetting and dust suppression of active work areas where dry materials are 
present.  Over-spraying of water shall be avoided in order to prevent erosion or sediment 
control complications. 

• Reduced vehicle speeds. 
• Minimizing drop heights. 
• Covering dry stockpiles with tarps. 
• Stabilizing exposed surfaces as soon as possible. 

General construction operations, including removal of existing structures and utilities, sediment 
excavation and transport, and cap construction activities will be performed at the Site.  To limit 
worker exposure to contaminants borne on dust and windblown particulates, dust control 
measures will be implemented, if warranted, when the above activities are performed in areas 
with impacted materials.  The action level proposed for the purpose of determining the need for 
dust suppression techniques (e.g., watering and/or misting) and/or continuous monitoring during 
the response and development activities on Site will be 3.0 mg/m³.  The lowest of the site-
specific dust action levels, OSHA PELs, and ACGIH TLV was selected as the proposed action 
level. 

If visible dust is generated in the breathing zone, air monitoring will be implemented as follows: 

• at the start of intrusive activities; 
• periodically during intrusive activities (15-minute intervals); 
• when contaminants other than those previously identified are being handled; 
• when a different type of operation is initiated or conditions change; 
• if personnel are working in areas with obvious particulate contamination; and 
• if a sufficient reasonable interval has passed so that exposures may have significantly 

changed. 
 

Air monitoring will be performed using a ThermoElectron Corporation Personal Data RAM 
1000AN dust monitor or equivalent real-time air monitoring device.  If the action level (3.0 
mg/m³) is exceeded as a result of conditions occurring at the Site, operations will be stopped and 
dust suppression implemented.  The background dust concentration will be utilized to evaluate 
whether Site activities are the source of the action level exceedance.  Background concentrations 
will be based on measurements over a minimum of a one hour period at the upwind Site 
boundary.  This upwind data will be used to calculate a time weighted average background dust 
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concentration.  The background dust concentration may need to be recalculated periodically 
during the work day, based on changed upwind conditions.  Operations may be resumed once 
monitoring indicates that dust concentrations are below the action level. 

As applicable, air monitoring will be conducted during response and development 
implementation activities in the immediate work zones and surrounding areas to assess levels of 
exposure to Site workers, establish that the work zone designations are valid, and verify that 
respiratory protection being worn by personnel, if needed, is adequate.  Concurrent with the 
work zone air monitoring, perimeter air monitoring will also be performed to ensure 
contaminants are not migrating off-site.  Perimeter monitoring will include monitoring along the 
perimeter of the Site, including both the downwind and upwind portions of the Site.  The 
concentration measured in the downwind portion of the Site shall not exceed the concentration in 
the upwind portion.  If exceedances attributable to Site conditions are identified downwind for 
more than five minutes, dust control measures and additional monitoring will be implemented.  
The dust suppression measures may include wetting or misting through use of a hose connected 
to an available water supply or a water truck stationed on Site.   

Dust control measures will be implemented as described above to address dust generated as a 
result of construction and response activities conducted on Site.  However, based on the nature of 
the area and/or on-going activities surrounding the Site, it is possible that windblown particulates 
may come from surrounding areas.  As discussed above, the dust concentration in the upwind 
portion of the Site will be considered when monitoring dust levels in the work zone.  A pre-
construction meeting will be held to discuss the potential of windblown particulates from other 
activities impacting the air monitoring required for this response plan.  Site contact information 
will be provided to address the possibility of upwind dust impacts.   

 Project Oversight and Documentation 3.3.14.

Construction Oversight by a qualified Environmental Professional (EP) will be conducted to 
ensure and document that the project is completed as planned and that appropriate environmental 
and safety protocols are followed.  Upon completion, the EP will certify that the project was 
completed in accordance with this Work Plan.  Records shall be provided to document: 

• daily observations of construction activities; 
• sediment excavation, dewatering, sampling and disposal; 
• proper cap thickness and construction; and 
• proper water management. 
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4.0   PERMITS, NOTIFICATIONS AND CONTINGENCIES 

The participant and their contractors will comply with all local, state and federal laws and 
regulations by obtaining any necessary approvals and permits to conduct the activities contained 
herein.   

A Joint Permit Application (JPA) was prepared and submitted to the MDE Water Management 
Administration to obtain approval for the proposed activities described in this Work Plan.  The 
JPA was approved by the MDE, and a copy of the Authorization to Proceed is provided as 
Appendix C of this Work Plan.  As stated at the end of that approval, it is understood that federal 
authorization from the US Army Corps of Engineers will be sent separately. 

In addition to MDE approval of this Work Plan, approval will be obtained from the Baltimore 
County Soil Conservation District prior to initiation of land disturbance activities for this project.  
This Work Plan and the attached Drawings will be submitted to the County to facilitate their 
review and approval.     

Contingency measures will include the following: 

1. the MDE will be notified immediately of any previously undiscovered contamination, 
previously undiscovered storage tanks and other oil-related issues, and citations from 
regulatory entities related to health and safety practices; and 
 

2. any significant change to the implementation schedule will be noted in the progress 
reports to MDE. 
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5.0   IMPLEMENTATION SCHEDULE 

The currently anticipated project implementation schedule is shown below.  Once the work is 
started, it will be conducted continuously throughout the year, weather permitting.  This schedule 
is subject to change based on actual dewatering rates, weather conditions, contractor rate of 
progress, agency approvals, and other factors.  Progress reports will be submitted to MDE 
periodically to document the progress of the work and any revisions to the project schedule. 
 
 

Task        Projected Completion Date 
Anticipated Work Plan Approval    November 1, 2017 
 
Equipment Mobilization and Site Staging  November 2, 2017 
 
Vegetation Removal and Drying   November 30, 2017 
 
Sediment Excavation and Capping    November 30, 2018 
 



Tradepoint Atlantic  Maintenance Cleanup Work Plan – Tin Mill Canal 
EnviroAnalytics Group  Revision 1 – October 13, 2017 
 

ARM Project No. 170208M 23  

6.0   REFERENCES 

ARM Group, Inc. (2016).  Quality Assurance Project Plan: Sparrows Point Terminal Site. 
Revision 3.  April 5th, 2016. 

EnviroAnalytics Group (EAG), 2014.  Site Conceptual Cleanup Plan.  August 2014. 

 



 
FIGURES 

 
 



August 1, 2016
0 750 1,500375

Feetq 1
Figure

Baltimore County, MD

Tradepoint AtlanticEnviroAnalytics Group

Area A: Project 150298M

Site Boundary

Private Property

Area A Boundaries

Area B Boundaries Area B: Project 150300M

Tradepoint Atlantic
Area A and Area B Parcels

Tin Mill Canal (TMC)



17

1
2

8

4
5

9

6

14

7

3

12

11

13

16

15

10

Former TMC
Dredging

Drying Pad

Former Chrome
Recovery
Treatment Facility

HCWWTP

Outfall 36

Outfall 34
Outfall 33B

Outfall 33A

Outfall 32 Outfall 33

Outfall 31B

Outfall 31C

Outfall 31A

Outfall 30

Outfall 42

Outfall 27
Outfall 44

Outfall 41 Sparrows Point Terminal

Baltimore County, MD

EnviroAnalytics Group

170208M

Tin Mill Canal Sampling Transects
and Stormwater Outfalls 2

Figure

March 8, 2017

0 250 500125
Feetq Sampling Transect

Tin Mill Canal Boundary

 \\a
rm

gro
up

.lc
l\C

orp
Da

ta\
Pr

oje
cts

\E
nv

iro
An

aly
tic

s G
rou

p\1
70

20
8M

 E
AG

 Ti
n M

ill 
Ca

na
l S

ed
im

en
t R

ep
ort

\G
IS

\Ti
n M

ill 
Ca

na
l.m

xd

TS1

TS2

TS3

TS4

TS5

Note: 
TS1= Sediment Sample Location

terb
Callout
TS1

terb
Callout
TS2

terb
Callout
TS3

terb
Callout
TS4

terb
Text Box

terb
Callout
TS5

terb
Text Box
Note:
TS1= Sediment Sample Location



@A@A@A

@A@A@A@A

@A@A

@A@A

@A@A@A

@A@A

@A@A

@A@A

@A

@A
@A

@A

@A@A

@A

@A@A@A

@A

@A

@A

@A

@A@A

TM02-PZM009
TM02-PZM028

TM02-PZM062

TM04-PZM006

TM04-PZM028

TM04-PZM056TM04-PZM082

TM06-PZM008TM06-PZM034

TM08-PZM007
TM08-PZM038

Well 1

Well 2

Well 3

SW-081-MWI
SW-081-MWS

TM07-PZM005 TM07-PZM045

TM09-PZM007
TM09-PZM047

TM10-PZM007
TM11-PZM007

TM11-PZM034

TM12-PZM006

TM13-PZM007 TM13-PZM046

TM14-PZM005

TM15-PZM007

TM15-PZM011
TM15-PZM031

TM16-PZM007

TM17-PZM005
TM18-PZM005

TM09-PZM067

TM03-PZM004
TM03-PZM037

Sparrows Point Terminal

Baltimore County, MD

EnviroAnalytics Group

170208M

Existing Tin Mill Canal
Groundwater Wells 3

Figure

September 14, 2017

0 250 500125
Feetq

Legend

@A Existing Groundwater Well

 \\a
rm

gro
up

.lc
l\C

orp
Da

ta\
Pr

oje
cts

\E
nv

iro
An

aly
tic

s G
rou

p\1
70

20
8M

 E
AG

 Ti
n M

ill 
Ca

na
l\P

ha
se

 I R
ep

ort
\G

IS
\Ti

n M
ill 

Ca
na

l.m
xd



 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 
Notes: 
1 Planned to consist of a baffle or weir within the holding (frac) tank. 
2 Planned to consist of two 2,000 pound liquid GAC vessels in series, with a bag or other particulate filter prior to the GAC vessels 
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TMC CONSTRUCTION

ACCESS AREA
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APPENDIX A 

 
Outfall Survey Summary 

 
 



Name Type Diameter (Nom. 
Inches)

Comments

Outfall A CONCRETE 84
Outfall B buried
Outfall 34 CONCRETE 84 greater than 50 percent buried
Outfall 33a CONCRETE 60
Outfall 33 CONCRETE 60
Outfall 32 CONCRETE 60
Outfall31b CONCRETE 84
Outfall31c outfall 31c potential location - buried
Outfall 31a CONCRETE almost completely buried
Outfall C CONCRETE 48 partially buried
Outfall 30b CONCRETE 60
Outfall D HDPE 4
Outfall 30 CONCRETE 84
Outfall E pvc 8
Outfall 45 CONCRETE mostly buried
Outfall 41 STEEL 16 extend 10'
Outfall 42 CONCRETE 60 partially buried
Outfall F fiberglass 60
Outfall G pvc 4
Outfall H pvc 4
Outfall I pvc 8
Outfall J CONCRETE 72 partially buried

STEEL 16 partially buried
Outfall K STEEL 16
Outfall L STEEL 18
Outfall M STEEL 1
Outfall N pvc 4
Outfall O STEEL 6 extend 10'
Outfall P STEEL 18 rusted out - no longer in use
Outfall Q pvc 4
Outfall R STEEL 18 extend out 15'
Outfall S HDPE 4 adjacent to railroad bridge
Outfall T HDPE 4 adjacent to railroad bridge
Outfall U CONCRETE 60
Outfall V HDPE 8
Outfall W STEEL 18
Outfall X STEEL 18
Outfall Y pvc 6
Outfall Z CONCRETE 48

TABLE 1: FIELD OUTFALL INVESTIGATION



 
Tin Mill Canal Sediment Removal Plan 

 

Site Investigation 170208M 
5/2/17  

Outfall A: 3/29/2017 
 

Outfall B: 3/29/17 

Outfall 34: 3/29/17 Outfall 33a: 3/29/17  

Outfall 33: 3/29/17 Outfall 32: 3/29/2017 

PHOTOGRAPHIC LOG 



 
Tin Mill Canal Sediment Removal Plan 

Outfall 31b: 3/29/17 Outfall 31c: 3/29/2017  

Outfall 31a: 3/29/17 Outfall C: 3/29/17 

Outfall 30b: 3/29/2017 Outfall D: 3/29/17 

PHOTOGRAPHIC LOG 

 

Site Investigation 170208M 
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Tin Mill Canal Sediment Removal Plan 

Outfall 30: 3/29/17 Outfall E: 3/29/2017  

Outfall 45: 3/29/17 Outfall 41: 3/29/17 

Outfall 42: 3/29/2017 Outfall F: 3/29/17 

PHOTOGRAPHIC LOG 

 

Site Investigation 170208M 
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Tin Mill Canal Sediment Removal Plan 

Outfall G: 3/29/17 Outfall H: 3/29/2017  

Outfall I: 3/29/17 Outfall J: 3/29/17 

Outfall K: 3/29/2017 Outfall L: 3/29/17 

PHOTOGRAPHIC LOG 
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Tin Mill Canal Sediment Removal Plan 

Outfall M: 3/29/17 Outfall N: 3/29/2017  

Outfall O: 3/29/17 Outfall P: 3/29/17 

Outfall Q: 3/29/2017 Outfall R: 3/29/17 

PHOTOGRAPHIC LOG 
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Tin Mill Canal Sediment Removal Plan 

Outfall S: 3/30/17 Outfall T: 3/30/2017  

Outfall U: 3/30/17 Outfall V: 3/30/17 

Outfall W: 3/30/2017 Outfall X: 3/30/17 

PHOTOGRAPHIC LOG 
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Tin Mill Canal Sediment Removal Plan 

Outfall Y: 3/30/17 Outfall Z: 3/30/2017  

PHOTOGRAPHIC LOG 

 

Site Investigation 170208M 
5/2/17  



OUTFALL NAME POINT NUMBER NORTHING EASTING ELEVATION MATERIAL SIZE LOCATION OF SHOT

OUTFALL 41 2476 569000.41 1457713.16 0.6 STEEL 16" TOP OF PIPE
OUTFALL 42 2432 568993.00 1457753.22 1.8 REINFORCED CONCRETE 60" TOP OF PIPE
OUTFALL 42 2433 568993.33 1457753.21 1.4 REINFORCED CONCRETE 60" TOP OF COLLAR
OUTFALL J 2434 569037.84 1458002.57 3.4 REINFORCED CONCRETE 72" TOP OF PIPE
OUTFALL K 2435 569181.51 1458292.77 1.6 STEEL 12" TOP OF PIPE
OUTFALL L 2436 569315.80 1458571.78 3.0 STEEL 16" TOP OF PIPE
OUTFALL I 2437 569416.04 1459282.14 8.6 PVC 8" TOP OF PIPE
OUTFALL E 2438 569436.14 1459515.28 8.9 PVC 8" TOP OF PIPE

OUTFALL 30 2439 569452.55 1459541.17 5.6 REINFORCED CONCRETE 84" TOP OF PIPE
OUTFALL 30 2440 569452.64 1459540.60 5.2 REINFORCED CONCRETE 84" TOP OF COLLAR
OUFALL D 2441 569587.31 1459816.10 5.3 PVC 4" TOP OF PIPE

OUTFALL 30D 2442 569793.57 1459897.10 4.8 REINFORCED CONCRETE 60" TOP OF PIPE
OUTFALL 30D 2443 569793.52 1459896.78 4.6 REINFORCED CONCRETE 60" TOP OF COLLAR
OUTFALL 30D 2444 569793.42 1459896.64 1.5 REINFORCED CONCRETE 60" INVERT OF PIPE

OUTFALL C 2445 570137.26 1459868.25 1.1 TERRA COTTA 30" TOP OF PIPE
OUTFALL 31A 2446 570407.86 1459842.77 0.9 REINFORCED CONCRETE XXXX TOP OF PIPE
OUTFALL 31A 2447 570407.84 1459842.17 -1.3 REINFORCED CONCRETE XXXX INVERT OF PIPE±

OUTFALL G 2448 570730.62 1459845.98 4.7 PVC PERFORATED 4" TOP OF PIPE
OUTFALL H 2449 570766.68 1459847.64 4.7 PVC 4" TOP OF PIPE

OUTFALL 31C 2450 571280.63 1460037.68 1.9 REINFORCED CONCRETE 30"± BUSTED TOP OF PIPE
OUTFALL 31B 2451 571484.63 1460360.38 5.3 REINFORCED CONCRETE 72" TOP OF PIPE
OUTFALL 31B 2452 571485.11 1460360.28 4.9 REINFORCED CONCRETE 72" TOP OF PIPE
OUTFALL 32 2453 571532.74 1460690.34 2.8 REINFORCED CONCRETE 42" TOP OF PIPE
OUTFALL 32 2454 571533.12 1460690.36 2.6 REINFORCED CONCRETE 42" TOP OF PIPE
OUTFALL 33 2455 571566.25 1460997.25 3.7 REINFORCED CONCRETE 54" TOP OF PIPE

OUTFDALL 33 2456 571566.47 1460997.19 3.3 REINFORCED CONCRETE 54" TOP OF PIPE
OUTFALL 33A 2457 571599.80 1461275.29 3.2 REINFORCED CONCRETE 54" TOP OF PIPE
OUTFALL 33A 2458 571600.24 1461275.27 2.9 REINFORCED CONCRETE 54" TOP OF COLLAR
OUTFALL 34 2459 571653.02 1461849.52 4.2 REINFORCED CONCRETE 84" TOP OF PIPE
OUTFALL B 2460 571699.67 1462293.29 5.9 CONCRETE HEADWALL XXXX TOP OF CONCRETE HEADWALL
OUTFALL B 2461 571699.17 1462296.95 5.7 CONCRETE HEADWALL XXXX XXXX
OUTFALL B 2462 571699.34 1462290.13 5.7 CONCRETE HEADWALL XXXX XXXX
OUTFALL B 2463 571698.56 1462290.20 5.7 CONCRETE HEADWALL XXXX XXXX
OUTFALL A 2464 571942.69 1463365.56 4.9 REINFORCED CONCRETE 84" TOP OF PIPE
OUTFALL Z 2465 571894.44 1462998.80 2.9 REINFORCED CONCRETE 36" INVERT OF PIPE
OUTFALL Z 2466 571894.93 1462999.19 6.3 CONCRETE HEADWALL XXXX TOP OF CONCRETE HEADWALL
OUTFALL W 2467 571560.19 1460416.34 5.7 STEEL 12" TOP OF PIPE
OUTFALL X 2468 571411.14 1460084.58 3.4 STEEL 12" INVERT OF PIPE
OUTFALL Y 2469 571360.97 1460019.80 8.1 METAL 6" INVERT OF PIPE
OUTFALL V 2470 571126.18 1459848.07 5.2 PVC 6" TOP OF PIPE
OUTFALL U 2471 570917.01 1459758.08 6.4 REINFORCED CONCRETE 48" TOP OF PIPE
OUTFALL U 2472 570917.08 1459758.06 1.9 REINFORCED CONCRETE 48" INVERT OF PIPE
OUTFALL T 2473 570826.73 1459776.57 5.0 PVC PERFORATED 4" INVERT OF PIPE
OUTFALL T 2474 570791.03 1459771.91 5.2 PVC 4" INVERT OF PIPE
OUTFALL F 2475 569071.54 1457914.46 -3.9 FIBERGLASS 60" INVERT OF PIPE

TIM MILL CANAL OUTFALL FIELD SHOT LOCATIONS
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DESCRIPTION 

Estimate the total amount of:  

• wet excavated sediment;  

• dried volume of sediment for on-site disposal;  

• dried volume of PCB-contaminated sediment for off-site disposal;  

• volume of ordinary (non-PCB-impacted) water potentially requiring treatment; 

• volume of PCB-impacted water potentially requiring treatment; and  

• estimated rate of flow for dewatering pumping. 

SUMMARY 

The total volume of excavated sediments that are not contaminated with PCBs is estimated as 
62,222 yd3; after drying and potential reagent addition, the estimated volume to be disposed of in 
the on-site industrial waste landfill (Greys landfill) is approximately 70,000 yd3.  The total 
volume of excavated PCB-contaminated sediments is estimated as 8,889 yd3; after drying and 
potential reagent addition, the estimated volume to be disposed of in an off-site TSCA-permitted 
landfill is approximately 10,000 yd3.  The volume of PCB contact water is estimated as 500,000 
gallons (0.5 MG); the contact water will be passed through an oil-water separator and granular 
activated-carbon filter (GAC) before discharge to the on-site wastewater treatment plant influent.  
The volume of ordinary (non-PCB contact) water expected to drain from the excavated 
sediments is estimated as 3 million gallons (3.0 MG); this water will be discharged to the 
wastewater treatment plant influent. 

CALCULATIONS 

I. Calculate Volume of Sediment 

A. Assumptions 

• Assume existing sediments are, on average, 2.0 ft above the original grade; 
• Assume the excavation depth for the PCB contaminated area is 8 ft, on average; 
• Assume the initial moisture content, w, of excavated sediments is 40% by weight 

based on the geotechnical investigation; 
• Assume the initial saturation of excavated sediments is 100%; 
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• Assume the dry unit weight, 𝛾𝛾𝑑𝑑, of excavated sediments is 78 lb/ft3 based on the 
geotechnical investigation; 

• Assume the boundary (containment) layer thickness is 2.0 ft, and is installed with 
the top elevation at the original canal grade; 

• Assume the soils below the original canal grade have the same moisture content and 
density as the excavated sediments; 

• Assume final moisture content of sediments after drying is 20%; and 
• Assume the volume and weight of solids is constant before and after drying. 

B. Calculate Quantity of Wet Material 

For: 
 
L = 7000 feet (non-PCB sediments)  
LPCB = 500 feet (PCB sediments)  
W = 60 feet 
D = 4 feet (2 feet non-PCB sediments + 2 feet below original canal grade) 
DPCB = 8 feet  
 
And, 
 
V = L x W x D = 7000 ft x 60 ft x 4 ft = 1,680,000 ft3 = 62,222 yd3 

 
V = LPCB x W x DPCB = 500 ft x 60 ft x 8 ft = 240,000 ft3 = 8,889 yd3 

 
Vtotal = 62,222 yd3 + 8,889 yd3 = 71,111 yd3  Say,  72,000 yd3 

 
C. Estimate Material Quantities for Disposal: 

To be conservative, assume that the loss of free-draining fluids doesn’t change the dry 
density or volume of the excavated sediments. 

Based on the initial treatability results, assume that 10% reagent by volume is added to 
the excavated sediments, and that the dry density of the resulting mixture does not 
increase. 

The resulting volumes of material to be disposed of are estimated as follows: 
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• Disposal of non-PCB sediments at on-site Landfill (Greys): 

Volume = 62,222 yd3 x 1.1 = 68,444 yd3   Say,  70,000 yd3 

• Disposal of PCB sediments at TSCA Landfill: 

Volume = 8,889 yd3 x 1.1 = 9,778 yd3   Say,  10,000 yd3 

D. Estimate Volume of Water Released from Sediments: 

Assume that the dry density of the material doesn’t change during draining, and that the 
moisture content drops by approximately 20% (e.g., from 40% to 20%). 

• Water loss weight per cubic foot = 78 lbs (0.4-0.2) = 15.6 lbs 

• Water loss volume per cubic foot = 15.6 lbs (7.48 gal/62.4 lbs) = 1.87 gallons 

• Water loss for non-PCB sediments: 

1,680,000 ft3 x 1.87 gallons/ft3 = 3,141,600 gallons   Say,  3 MG  

• Water loss for PCB-impacted sediments: 

240,000 ft3 x 1.87 gallons/ft3 = 448,800 Say,  0.5 MG 

E. Estimate Base Flow of Groundwater for Pumping: 

Total base flow along canal was previously estimated as 3,000 gallons per minute (gpm), 
along the 7,500 foot long canal. 

For each ~600 foot working section, the base flow would be: 

 3,000 gpm (600 ft/7,500 ft) = 240 gpm 

Pumping requirements would be required to handle base flow plus leakage through coffer 
dams. 



EnviroAnalytics Group
ARM Project No. 170208M

Tin Mill Canal Velocity and Riprap Calculations 10/12/2017

Diameter Mannings N S A R Mannings Q TR-55 Q V
in - ft/ft sq ft ft cfs cfs fps

M STEEL 1 0.012 0.005 0.01 0.02 0.00 0.66
D HDPE 4 0.01 0.005 0.09 0.08 0.18 2.01
G PVC 4 0.01 0.005 0.09 0.08 0.18 2.01
H PVC 4 0.01 0.005 0.09 0.08 0.18 2.01
N PVC 4 0.01 0.005 0.09 0.08 0.18 2.01
Q PVC 4 0.01 0.005 0.09 0.08 0.18 2.01
S HDPE 4 0.01 0.005 0.09 0.08 0.18 2.01
T HDPE 4 0.01 0.005 0.09 0.08 0.18 2.01
O STEEL 6 0.012 0.005 0.20 0.13 0.43 2.19
Y PVC 6 0.01 0.005 0.20 0.13 0.52 2.63
E PVC 8 0.01 0.005 0.35 0.17 1.11 3.19
I PVC 8 0.01 0.005 0.35 0.17 1.11 3.19
V HDPE 8 0.01 0.005 0.35 0.17 1.11 3.19

41 STEEL 16 0.012 0.005 1.40 0.33 5.89 4.22
K STEEL 16 0.012 0.005 1.40 0.33 5.89 4.22
L STEEL 18 0.012 0.005 1.77 0.38 8.07 4.57
P STEEL 18 0.012 0.005 1.77 0.38 8.07 4.57
R STEEL 18 0.012 0.005 1.77 0.38 8.07 4.57
W STEEL 18 0.012 0.005 1.77 0.38 8.07 4.57
X STEEL 18 0.012 0.005 1.77 0.38 8.07 4.57
C CONCRETE 48 0.011 0.005 12.57 1.00 120.36 36.48 8.38
Z CONCRETE 48 0.011 0.005 12.57 1.00 120.36 583.48 9.58

32 CONCRETE 60 0.011 0.005 19.63 1.25 218.23 98.52 10.81
33 CONCRETE 60 0.011 0.005 19.63 1.25 218.23 35.83 8.20
42 CONCRETE 60 0.011 0.005 19.63 1.25 218.23 266.81 11.11

30B CONCRETE 60 0.011 0.005 19.63 1.25 218.23 41.60 8.56
33A CONCRETE 60 0.011 0.005 19.63 1.25 218.23 156.74 12.07

F FIBERGLASS 60 0.009 0.005 19.63 1.25 266.73 301.98 13.58
U CONCRETE 60 0.011 0.005 19.63 1.25 218.23 44.80 8.74
J CONCRETE 72 0.011 0.005 28.27 1.50 354.87 444.64 12.55

30 CONCRETE 84 0.011 0.005 38.48 1.75 535.29 105.56 10.80
34 CONCRETE 84 0.011 0.005 38.48 1.75 535.29 589.26 13.91

31B CONCRETE 84 0.011 0.005 38.48 1.75 535.29 51.84 8.80
A CONCRETE 84 0.011 0.005 38.48 1.75 535.29 390.26 15.15
45 CONCRETE

31A CONCRETE
31C

B
Notes: Where Manning's Q and TR-55 Q are shown, the smaller of the two was used for culvert outfall protection calculations.
             Minimum riprap sizing was established based on Maryland guidance for the design of outlet protection.  

Depth Mannings N S A R Mannings Q TR-55 Q Mannings V TR-55 V
ft - ft/ft sq ft ft cfs cfs fps fps

33 FT 
BOTTOM

2:1 8 0.03 5E-04 392 5.7 512.27 1236.8 1.31 3.16 Class 0

50 FT 
BOTTOM

2:1 8 0.03 5E-04 528 6.16 736.32 1236.8 1.39 2.34 Class 0

Note: Class 0 riprap is generally acceptable for velocities of up to 4 fps; Class I riprap is generally acceptable for velocities up to 7 fps.

Class I
Class I
Class I
Class I
Class I

Class I
Class I
Class I
Class I
Class I

Class 0
Class I
Class I
Class I
Class I

Class 0
Class 0
Class 0
Class 0
Class 0

Class 0
Class 0
Class 0
Class 0
Class 0

Outfall Type

Channel Side Slope
Required 

Riprap Size

Required Riprap Size

Class 0
Class 0
Class 0
Class 0
Class 0
Class 0
Class 0
Class 0
Class 0
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Figure D.3:  Design of Outlet Protection – Maximum Tailwater Condition
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DESCRIPTION 

Evaluate Greys Landfill slope stability following proposed placement of Tin Mill Canal (TMC) 
sediments.  This analysis supplements the analyses presented in the June 2015 report entitled 
“Greys Landfill Slope Stability Analysis, Sparrow’s Point, MD”, prepared by ARM Group Inc. 
(ARM) for EnviroAnalytics Group.  

SUMMARY 

Based on a detailed slope stability analysis, the proposed placement of TMC sediments into the 
on-site Greys Landfill will not result in unacceptable factors of safety against failure.  In 
particular, the factors of safety determined for the most critical circular and translational failure 
surfaces are 1.7 and 2.2, respectively, for static conditions, and 1.3 and 1.5, respectively, for 
seismic loading conditions.  These values are essentially the same as the values previously 
calculated for the planned landfilling activities (as presented in the above-referenced June 2015 
report), and are higher than the minimum required values of 1.5 and 1.0 for static and seismic 
loading conditions, respectively.    

CALCULATIONS 

I. Compacted TMC Sediments 

The characteristics of the TMC sediment layer were generally estimated as follows: 

• Based on the sediment characterization and treatability testing, the total unit weight of the 
TMC sediments, following drying and possible reagent addition to eliminate free liquids, 
and placement and compaction into the landfill in approximately 1 foot lifts, was 
estimated as approximately 110 pounds per cubic foot (pcf).  To be conservative, a value 
of 125 pcf was used for the analysis. 
 

• The strength parameters of the compacted sediments (largely low-plasticity silts) were 
estimated from published documents and professional experience as follows:  internal 
angle of friction = 26 degrees and cohesion = 0.  To be conservative, an internal friction 
angle value of 10 degrees with used for the analysis. 
 

• It was assumed that the sediments will be placed and compacted on a relatively flat area 
at the top of the landfill as generally shown on Sheet 4 of the project drawings.  Based on 
the approximate sediment disposal area of 160,000 square feet (sf), and the estimated 
sediment volume of 70,000 cubic yards (cy) as presented in the TMC maintenance work 
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plan, the thickness of the sediment layer was calculated as approximately 12 feet (i.e., 
[70,000 cy x 27 cubic feet per cy]/160,000 sf = 11.8 feet)  
 

II. Slope Stability Analysis 

A commercially available slope stability program (SLIDE) was used to support the slope 
stability analysis.  Except for the addition of a 12-foot-thick compacted sediment layer as 
discussed above, the modeling approach and parameters, including landfill slope geometry, 
thickness and properties of the other soil and waste layers, and worst-case slope section for the 
eastern half of the landfill (i.e., Section 4, as shown on the attached figure entitled “Preliminary 
Slope Stability Analysis”), were consistent with those used for the previous slope stability 
analyses as presented in the June 2015 slope stability report for Greys Landfill.   

The critical failure surfaces identified from the slope stability analysis are shown on the attached 
figures and are summarized in the table below:  

 

 

 

 

 

 

 

CONCLUSIONS 

Based on the slope stability analysis, the proposed placement of TMC sediments into the on-site 
Greys Landfill will not result in unacceptable factors of safety against failure.  The calculated 
factors of safety against failure are essentially the same as the values previously calculated for 
the planned landfilling activities, and are higher than the minimum required values of 1.5 and 1.0 
for static and seismic loading conditions, respectively.    

 

  FACTORS OF SAFETY 
FOR SECTION 4 

Failure Type - Loading From June 
2015 Report 

With TMC 
Sediments 

Circular - Static 1.7 1.7 

Circular - Seismic 1.3 1.3 

Translational - Static 2.3 2.2 

Translational - Seismic 1.7 1.5 
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