
 

 

Sunoco Pipeline, L.P. 

HDD 290 IR Assessment, Status Report and Remediation Work Plan 

August 21st, 2020 

 

The following summary and attachments have been prepared to describe the field investigations, 

assessments and initial response actions taken to date by Sunoco Pipeline L.P. (“SPLP”) related to the 

inadvertent return (“IR”) that occurred on HDD 290, and those actions planned for the future. 

 

Background:  

On August 10, 2020, at approximately 1530, drilling fluid emerged within wetland WL-H17, and entered 

streams S-H11 and S-H10. The drilling fluid continued to flow down S-H10 and entered pond H3 (Marsh 

Creek Reservoir). The drill was in the ream phase at the time of the IR, with an estimated volume of 

7,712 gallons of drilling fluid released to the stream and wetland and less than 400 gallons of native 

material/water/bentonite making it to the Reservoir.  

 

SPLP engaged Skelly & Loy Inc. and AECOM Technical Services Inc. to provide ecological services to 

support the evaluation of potential environmental impacts associated with the IR.  Skelly & Loy has 

focused on the assessment and clean up associated with the stream impacts, while AECOM has focused 

on the assessment and clean up associate with Marsh Creek Reservoir. 

Stream S-H11 and S-H10 Assessment & Remediation 

Drilling was immediately stopped upon discovery of the IR. Two turbidity curtains were installed at the 

confluence of S-H10 (UNT to Marsh Creek) and pond H3.  Twelve temporary sandbag and silt fence dams 

were constructed within S-H10, which divided this watercourse into 12 different sections (Attachment 1 

– Stream Sections) with section 1 located at the confluence of the pond, and section 12 located at the 

site of the IR. A depiction of the implemented controls can be found in Attachment 1- Stream Sections. 

Using hand tools, vacuum trucks and pumps, crew members immediately began clean up and recovery 

of the drilling fluid starting with the IR location and working toward pond H3 (Marsh Creek Reservoir).  A 

6-inch pump was staged at section 3 to collect all drilling fluid within S-H10. As of the date of this report, 

Sections 1 through 11 have been remediated. Recovered drilling fluid collected during cleanup efforts 

was hauled offsite and properly disposed of at several permitted reclamation facilities. Turbidity curtains 

will remain in place at Section 1 and Section 2 until the banks of S-H10 show no signs of an IR.  A current 

conditions report can be found in Attachment 2 – Current Conditions Report. 

 

Skelly & Loy is continuing to monitor for any secondary impacts, checking the stream and lake daily for 

any remaining deposits of bentonite, conducting multimeter evaluations collecting pH, dissolved oxygen, 

TSS, turbidity and conductivity.  Eight Monitoring Points (MPs) were established within the stream and 

collection locations can be found in Attachment 3 – Stream Monitoring Point Locations.  Monitoring 

will be conducted daily through 8/28/20 at which time monitoring frequency will be re-evaluated.  

In addition, Skelly & Loy has performed a qualitative benthic macroinvertebrate survey which was 

conducted on 8/11/20.  The qualitative benthic macroinvertebrate samples were collected using a 

kicknet and the organisms noted were only field identified.  Subsequent qualitative assessments are 

planned for the week of 8/27/20, Fall 2020 and Spring 2021.  

  

 



 

 

The sample results from the 8/11/20 survey are as follows:   

 

MP-5 (on S-H10):      MP-7 (on UNT to S-H10): 

caddisfly (Tricoptera)      dragonfly (Odonata) 

dragonfly (Odonata)      scud (Amphipoda) 

water-penny (Psephenidae)     planarian (Tricladida) 

cranefly (Tipulidae)      snail (Physidae) 

water strider (Gerridae)     beetle (Hydrophilidae) 

snail (Physidae) 

 

MP-8 (on UNT from W-C48): 

caddisfly (Tricoptera) 

scud (Amphipoda) 

water boatman (Corixidae) 

water striders (Gerridae) 

worm (Oligochaeta) 

leech (Hirudinea) 

planarian (Tricladida) 

 

 

As noted below, further quantitative macroinvertebrate sampling is proposed. 

Marsh Creek Reservoir Assessment  

AECOM conducted mapping and sediment sampling activities on 8/17/20 to document the migration 

and deposition of drilling fluid.  The objectives of the sediment investigation were to:  

1. Document the areal extent and thickness of recently deposited sediments potentially 

including HDD fluids within the area of investigation.  

2. Collect representative sediment samples from within the 0-6” interval below the 

sediment/water interface to determine the amount of bentonite present within the 

biologically active zone (BAZ) where benthic invertebrates are typically present to evaluate 

the potential for adverse ecological effects. 

 

To meet these objectives identified above, AECOM reviewed recent aerial photography and performed a 

delineation of recently deposited sediment within the project area. Delineation of recently deposited 

sediment focused field mapping activities and informed the location of proposed sediment sampling 

activities. This task has been completed and the results can be found in Attachment 4 – Lake Sediment 

Delineation Map.   

 

Sediment Investigation 

This work included: 

1. Field verification and mapping of recently deposited sediment within the area of 

investigation (Figure 1). Areal extent of recently deposited sediments has been preliminary 

documented using a Trimble GeoXh global positioning system (GPS) capable of achieving 

sub-meter accuracy. 

2. Various sediment core samples will be taken within the area of potential impact, with the 

collection of four (4) sediment cores within the area of potential impact and one (1) core 

outside of the area of potential impact sent for laboratory analysis for bentonite. Sediment 



 

 

cores (2” diameter) were manually advanced to a depth of 1-foot below the 

sediment/water interface using a multistage AMS Sludge sampler with dedicated acetate 

liners. Sediment cores were collected without the use of a core catcher to minimize 

sediment disturbance. Cores were removed from the sampling device, photographed, and 

the thickness of recently deposited sediment was documented. Sediment characteristics 

including sediment composition (i.e. silt/sand/clay), coloration and presence of biota were 

documented on field datasheets. 

3. Sediment samples collected from within the biologically active zone (i.e. 0-6” depth) for 

laboratory analysis of bentonite content were sent to ET’s preferred analytical laboratory. 

AECOM shipped the selected sediment samples to the contract laboratory for sample 

analysis as directed. 

4. Water quality parameters including temperature, dissolved oxygen, pH, conductivity and 

turbidity were collected at each sediment coring location. 

 

On August 17, 2020, the sediment investigation took place to delineate the plume within the lake.  

Thirty-one core samples were collected of the sediment within the area of potential impact to 

determine recent sediment deposition.  Additionally, five of those locations were sampled to analyze for 

bentonite, with l sampling results expected to be received by August 26, 2020..  A map showing the 

results of the sediment investigation can be found in Attachment 4.   Recent Sediment Deposition 

Thicknesses of 3" to 6" include 5 locations total: 1 is on the stream side, 4 are within the lake. The 

deposition in the stream has been remediated as of August 17, 2020, and the four areas within the lake 

are planned for remediation.   

 

A field summary memorandum documenting field activities will be compiled within 15 days of 

completion of field activities or receipt of analytical data. The field summary memorandum will include a 

description of field activities, a map documenting the extent of recently deposited sediment, 

photograph log of the project area and all sediment cores, field sheets, notes and analytical reports. 

 

Benthic Community Monitoring 

Potential adverse impacts to the benthic invertebrates within the area of the release to Marsh Creek will 

be evaluated over time through a series of benthic community assessments (quarterly for the first year). 

Standard benthic community metrics for samples collected within the area of the release will be 

statistically compared to samples collected in a reference area outside of the area of the release to 

determine if additional remedial action is necessary. Benthic community sampling is not proposed in the 

initial evaluation at this time, in part because a reference sampling site will need to be identified. 

Remedial Alternatives Analysis 

A remedial action plan is being developed based upon the initial draft results of the sediment 

investigation noted above and will be finalized once the collected data is analyzed to determine the 

appropriate path forward.   

Remediation options are still being developed and will consider the results of the laboratory analysis of 

sediments which is still outstanding.    AECOM will collect bulk sediment and overlying water from within 

the area of impact for treatability testing.  Sample collection was completed on 8/20/20;  



 

 

1. Treatability testing (testing and draft report will be completed within 1-week of receipt of 

sediment/water samples assumed completion by 8/28).  This testing will support the 

determination of the remedial path forward which could include:  

• A Chemical conditioning program (geotextile tube dewatering) 

• Mass balance (solids and filtrate) for the sizing of a possible dredging and dewatering 

system 

 

A copy of the AECOM Sediment Treatability Study Work Plan can be found in Attachment 5- Sediment 

Treatment Work Plan. 

 

Attachments (via email): 

1. Stream Sections 

2. Current Conditions Report 

3. Stream Monitoring Point Locations 

4. Lake Sediment Delineation Map 

5. Sediment Treatment Work Plan 
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Sunoco Pipeline L.P.  
Pennsylvania Pipeline Project 

Current Conditions Report 
PPP 6 – HDD S3-0290 DS 

Upper Uwchlan Township, Chester County, Pennsylvania 
 

CURRENT CONDITION PHOTOS (AUGUST 21, 2020) 

View looking downstream of 
section 12. 

 

View looking downstream of 
section 11.  
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View looking downstream of 
section 10. 

 

View looking upstream of 
section 9. 
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View looking upstream of 
section 8. 

 

View looking upstream of 
section 7. 
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View looking downstream of 
section 7. 

 

View looking upstream of 
section 6. 
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View looking downstream of 
section 6. 

 

View looking upstream of 
section 5. 

 



 

Environmental Photo Log Page 6 of 8 Pennsylvania Pipeline Project 

View looking upstream of 
section 4. 

 

View looking downstream of 
section 3. 
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View looking downstream of 
section 2. 

 

View looking downstream of 
section 1. 
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View looking downstream of 
Marsh Creek Reservoir. 

 

View looking upstream of 
Marsh Creek Reservoir. 
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Figure 1
Sediment Investigation Area

Sample Location Map
Marsh Creek Lake

Downingtown, Pennsylvania

Coordinate System: NAD 1983 StatePlane Pennsylvania South FIPS 3702 Feet
Projection: Lambert Conformal Conic

Datum: North American 1983
False Easting: 1,968,500.0000

False Northing: 0.0000
Central Meridian: -77.7500

Standard Parallel 1: 39.9333
Standard Parallel 2: 40.9667

Latitude Of Origin: 39.3333
Units: Foot US

Notes:
1) (#) Indicates the number of points within each category
2) Sediment thickness and extent of recent sediment deposition as 
surveyed on August 17th. 2020
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1. Background
Horizontal directional drill (HDD) fluids were inadvertently released from the Mariner East HDD290 drill
site the week of August 10, 2020. The HDD fluids migrated to an un-named tributary (UNT) to Marsh
Creek Lake and flowed downstream into Marsh Creek Lake located in Downingtown, Pennsylvania.
AECOM conducted a sediment investigation within the area of the release in Marsh Creek Lake on
August 17, 2020 in support of the on-going response efforts. The objective of the sediment investigation
was to document the nature and extent of recently deposited residual HDD fluids and native soil cuttings
from the directional drill within Marsh Creek Lake. Recently deposited residuals within the area of
investigation ranged from 0.05 inches to 6 inches thick at the confluence of the UNT and Marsh Creek
Lake (Figure 1). Sediment samples were collected from representative locations within the area of
potential impacts for bentonite analysis; analytical results are pending. 

This sediment treatability study work plan identifies the objectives, test methods and analyses to support
a remedial alternatives analysis including sediment management and dewatering strategies.

2. Objectives
The main objectives of the bench-scale treatability study are to develop sediment removal,
management and dewatering alternatives for hydraulically dredged sediment. A series of laboratory
evaluations will be performed in a step-wise fashion, with the results of each evaluation informing
subsequent tests.  Tests may include but are not limited to:

1. A chemical conditioning program for ex situ dewatering and consolidation of slurried sediment
with geotextile tubes or a mechanical dewatering technology;

2. A water treatment strategy to meet agency specified discharge criteria; and,

3. A solidification/stabilization evaluation to achieve treatment and disposal (T&D) requirements, if
necessary.

3. Bench-Scale Dewatering and Geotextile Tube
Assessment

The bench-scale dewatering and geotextile tube assessment will aid in determining the dewatering
characteristics of potentially impacted sediments within the area of the HDD fluid release to Marsh
Creek Lake. Treatability testing will be conducted using typical industry testing equipment and standard
operating procedures both with, and without the use of an organic and/or inorganic chemical
conditioning program. Additionally, filtrate samples may be collected for analysis of total suspended
solids (TSS) and other constituents as required by regulatory agencies for use in wastewater treatment
system design as discussed in Section 4.0 below. Sufficient laboratory data will be collected to provide
accurate full-scale sediment treatment design recommendations. Data to be collected may include but
is not limited to filter cake percent solids (weight and density), chemical conditioning manufacturer,
specification and dosages, geotextile tube loading rates and filtrate volume and quality.

Representative bulk sediment and surface water samples will be collected from within the area of the
release in Marsh Creek Lake to establish the characteristics of the potential dredge material. Sediment
samples will be collected using a Ponar dredge sampler and will target the newly deposited residual
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material, while minimizing the collection of native sediments. Surface water samples will be collected by
direct grab sampling. Sediment and surface water samples will be shipped to the AECOM Treatability
laboratory in Austin, Texas by overnight courier service under proper chain-of-custody (COC) procedures.

3.1 Laboratory Equipment
Equipment needed for chemical conditioning program development and/or confirmatory dewatering
performance evaluations includes:

· Safety equipment (i.e., glasses w/ side
shields, gloves, lab coat, closed-toe
shoes, etc.)

· Camera

· Stainless steel, plastic, or other
appropriate composition bucket(s)

· 4-oz, 8-oz, and one-quart, wide-mouth
jars w/Teflon-lined lids

· Resealable plastic bags

· Laboratory bench logbook

· Sample jars with appropriate
preservative(s)

· Sample jar labels

· Chain of custody forms

· Decontamination supplies/equipment

· Geotextile fabric samples

· Spatula

· Scoop

· Trowel

· Drill with paint mixer

· Polymer samples

· Inorganic coagulant samples

· 16 oz. plastic cups

· Potable water

· High-speed hand mixer

· 1-mL and 10-mL syringes

· Paper towels

· Filter apparatus

· 500-mL graduated cylinder

· 250-mL graduated, glass test jars

3.2 Preliminary Evaluation
The laboratory shall receive each bucket of sample and confirm the COC and container ID match. The
laboratory shall log each sample into their possession, homogenize the sediment sample in the
shipping bucket and collect a representative sample(s) for preliminary physical tests consisting of the
following plus analyses recommended in the dewatering evaluation SOP:

· Solids content (U.S. EPA Method 160.3 (ASTM Method E1756));

· Organic carbon content (ASTM Method D4839-03);

· Density (ASTM Method D7263-09);

· Grain size distribution w/hydrometer (ASTM Method D7928-17).

Overlying water samples will be analyzed for:

· pH (ASTM Method D1293-12);

· Conductivity (Standard Methods 2510);

· Total suspended solids (U.S. EPA Method 160.2 (Standard Method 2540D));

· Alkalinity (Standard Method 2320);
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· Hardness (Standard Method 2340);

· Dissolved oxygen.

Sediment will be combined with site water in a clean bucket to make a representative slurry with less
than 10% solids, which is consistent with the slurry solids anticipated from a hydraulic dredging
operation. The test slurry will be analyzed for percent solids to confirm solids content of these
evaluation samples.

3.3 Polymer Jar Tests
A subsample of the slurry (150-mL) will be prepared to evaluate a full-breadth of chemical conditioning
options including but not limited to anionic and cationic polymers in combination with inorganic and/or
organic coagulants, as necessary. The best performing chemical conditioning options will be identified
and brought forward in the next phase, bench-scale geotextile tube evaluation studies (Section 3.4).
The selection of a preferred chemical conditioning program will optimize dredging and dewatering
performance. The selection will consider:

· Dose;

· Mixing energy;

· Shear strength;

· Floc characteristics including size and strength;

· Filtrate quality and quantity.

3.4 Bench-scale Geotextile Tube Feasibility Evaluation
Bench-scale filtration tests will be used to evaluate performance of the recommended chemical
conditioning program(s) for facilitating dewatering of the dredge slurry from the site with geotextile
tubes. Dredge slurry samples will be conditioned with the recommended conditioning program,
flocculated, and subsequently poured through geotextile tube fabric samples. Percent solids of the
initial slurried sample prior to chemical conditioning and the consolidated solids captured on the fabric
sample (1-3 samples collected over 24-h) will be measured. Additionally, the filtrate volume will be
measured over the same 24-h with a graduated cylinder and a filtrate sample collected and measured
for TSS concentration. A control sample will be performed for each recommended chemical
conditioning program. The cake solids and the filtrate quality will be documented with photos and
provided in the photolog. Additional parameters that may be evaluated during bench-scale evaluations
depending on the test objectives:

· Dual product chemical conditioning programs;

· Pre-dilution;

· Post-dilution;

· Range of polymer doses for optimal performance;

· Range of inline solids for optimal conditioning and subsequently dewatering performance.
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4. Dewatering Filtrate Treatability Assessment
AECOM will conduct a dewatering filtrate treatability study to assess the effectiveness of various
technologies to meet project specific criteria for direct discharge to surface water, a local POTW or
other off-site disposal alternative. Treatability testing will be performed to demonstrate best available
technology(s) economically achievable in consideration of water treatment objectives for potential
alternate discharge locations. Additionally, full-scale treatment system design parameters will be
evaluated as necessary.

Untreated and treated water samples will be analyzed for TSS and pH at the AECOM Treatability
laboratory. Subsequent analyses by a certified analytical laboratory will be conducted as required for
other parameters/constituents if identified by regulatory agencies. Results will be summarized,
including treatment performance and full-scale design considerations. Dewatering filtrate treatability
study analytical data may be provided to the Pennsylvania Department of Environmental Protection to
discuss remedial alternatives and to obtain a temporary discharge permit, define associated fees, and
develop sampling and analytical requirements and limits during construction, if required.

5. Bench-Scale Solidification/Stabilization Treatability
Testing (if necessary)

The objective of bench-scale solidification/stabilization (S/S) treatability testing is to evaluate and
determine methods to dewater and/or stabilize mechanically dredged sediment, previously stacked
sediment and/or passively dewatered sediment that doesn’t meet the requirements for subsequent
transportation and disposal (T&D). The dewatered sediment will be required to pass a paint filter test
(SW 846, Method 9095A) for transportation. If dewatered and stabilized sediment is transferred to an
offsite landfill, it is expected that achievement of a strength criterion will be required (e.g. 20 psi). The
S/S treatability tests will consist of the following:

· Stacking and drying of the sediment to test the ability to gravity dewater the material; and,

· Mixing sediment with various solidification/stabilization reagents by weight at different
percentage mix ratios to achieve off-site landfill strength criteria.

5.1 Sample Preparation and Evaluation
S/S testing samples will be homogenized in the treatability laboratory. The following procedures will be
completed at the treatability laboratory:

· Additional geotechnical analyses – (Bulk Density(un-compacted); Atterberg Limits (ASTM
D4318), Specific Gravity (ASTM D854);

· Gravity drain test – evaluate material for free-draining capability during selected timed intervals
and assumed normal stacking of sediment by earth moving equipment; and,

· Solidification trials – drying and mixing sediments with various reagents (by weight) to produce
a stable matrix to meet T&D objectives.

5.1.1 Gravity Drain Test Methods
Sediment samples are evaluated in a gravity pan for free-draining capability. Duration of test is 24-48
hours, representative of normal material stacking. Initial sediment samples are weighed, placed in pans
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at an incline, and allowed to gravity drain for 8 hours. If water releases, perform moisture analysis of
sample and continue for an additional 8 hours, and repeat until no more free water is produced. Room
humidity is to be maintained throughout the entire test at a consistent level (>55% to <80%).

5.1.2 Solidification Trial Methods
Trials consist of mixing dry and/or slurried reagents to solidify/stabilize sediment/sludge to produce a
stable matrix suitable for T&D. Full-scale implementation assumes materials will be mixed with a track-
hoe or a comparable piece of equipment in the field. Selected reagents should be locally sourced
within the region and suitable for addressing the expected high level of moisture content in the
material. Reagents to be evaluated may include but are not limited to:

Reagent Characteristics
Quick Lime High heat in reaction with water, capable of increasing solids

content, not likely to improve strength in a uniformly graded
material, can reduce water content quickly.

Portland Cement Moderate heat in reaction, excellent binding qualities,
effective in creating strength in materials regardless of grain
size.

Fly Ash/LKD Moderate heat in reaction, has better binding quality than high
calcium-lime, has proven effective in increasing solids
content and strength in poorly graded materials.

Solidification trials are performed on drained sediment using various reagents added by weight at 5%,
10%, and 15% in separate mix ratios. Initial trials will be evaluated after a 9-day cure time with 90 cm3

cup tests, using penetration resistance to screen strength and elimination of poor mixes. Confirmation
of good mixes will be evaluated with 2x4 cylinder samples to be sent to the geotechnical laboratory for
unconsolidated strength (UCS) testing (ASTM D2166). Perform UCS, Unconsolidated Undrained (UU)
Compression Tests (ASTM D2850), and solids content measurements on all samples that satisfy the
project objectives for UCS.

6. Bench-Scale Feasibility Evaluation Summary Report
Upon completion of the above tasks, AECOM will prepare and submit a summary report detailing the
results of the bench-scale treatability studies that were conducted. The summary report will include:

· Preferred approach for expediting dewatering with complete performance calculations and
observations;

· Potential dredging means/methods as it relates to process flow and mass balance estimates;
and;

· Benefits and challenges of the preferred dewatering approach as it relates to dredging means
and methods and T&D alternatives for dewatered sediment.

A planning level cost estimate (+/- 20%) and schedule for the preferred remedial alternative and
dewatering option will be prepared and provided to Energy Transfer following submittal discussion of
the Bench-Scale Feasibility Evaluation Summary Report.
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Latitude Of Origin: 39.3333
Units: Foot US

Notes:
1) (#) Indicates the number of points within each category
2) Sediment thickness and extent of recent sediment deposition as 
surveyed on August 17th. 2020


	August 21, 2020 IR Assessment Status Report and Remediation Workplan
	August 21, 2020 IR Assessment Status Report and Remediation Workplan Attachment 1
	August 21, 2020 IR Assessment Status Report and Remediation Workplan Attachment 2
	August 21, 2020 IR Assessment Status Report and Remediation Workplan Attachment 3
	August 21, 2020 IR Assessment Status Report and Remediation Workplan Attachment 4
	August 21, 2020 IR Assessment Status Report and Remediation Workplan Attachment 5
	1. Background
	2. Objectives
	3. Bench-Scale Dewatering and Geotextile Tube Assessment
	3.1 Laboratory Equipment
	3.2 Preliminary Evaluation
	3.3 Polymer Jar Tests
	3.4 Bench-scale Geotextile Tube Feasibility Evaluation

	4. Dewatering Filtrate Treatability Assessment
	5. Bench-Scale Solidification/Stabilization Treatability Testing (if necessary)
	5.1 Sample Preparation and Evaluation
	5.1.1 Gravity Drain Test Methods
	5.1.2 Solidification Trial Methods


	6. Bench-Scale Feasibility Evaluation Summary Report
	DRAFT_HDD290 Drill Site Release Sediment Investigation - Figure 1




