
Page 1 of 1

Lockheed Martin Corporation
6801 Rockledge Drive MP: CCT-246
Bethesda, MD 20817
Telephone 301-548-2209

June 10, 2016 VIA PRIVATE CARRIER

Ms. Sharon D. Kenny, MEng, PMP, CHMM
U.S. EPA Region III
Land and Chemicals Division
1650 Arch St.
Mail Code 3LC40
Philadelphia, PA 19103

Subject: Transmittal of the Outfall 005 Storm-Drain-Plugging Technical Memorandum for
Lockheed Martin Corporation; Middle River Complex
2323 Eastern Boulevard, Middle River, Baltimore County, Maryland

Dear Ms. Kenny:

For your information, please find enclosed two hard copies with CD of the above-referenced document. This
report documents the plugging of the Outfall 005 storm-drain line at the Lockheed Martin Middle River
Complex in Middle River, Maryland.

Please let me know if you have any questions. My office phone is (301) 548-2209.

Sincerely,

Thomas D. Blackman
Project Lead, Environmental Remediation

Enclosures
cc: (via email without enclosure)
Gary Schold, MDE
Mark Mank, MDE
Tom Blackman, Lockheed Martin
Christine Kline, Lockheed Martin
Norman Varney, Lockheed Martin
Dave Brown, MRAS
Michael Martin, Tetra Tech
Cannon Silver, CDM Smith

cc: (via mail with CD enclosure)
Jann Richardson, Lockheed Martin
Justin Tetlow, MRAS

cc: (via mail with enclosure)
James Carroll, MDE
Tom Green, LMCPI
Mike Musheno, LMCPI
Doug Mettee, Lockheed Martin MST
John Morgan, LMCPI
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Section 1 

Introduction 

Tetra Tech, Inc. (Tetra Tech) has prepared this Outfall 005 Storm-Drain-Plugging Technical 

Memorandum on behalf of Lockheed Martin Corporation (Lockheed Martin) to document 

plugging of the Outfall 005 storm-drain line at the Lockheed Martin Middle River Complex 

(MRC) in Middle River, Maryland. The location of the Middle River Complex is shown on 

Figure 1-1. 

1.1 PURPOSE 

The purpose of the work was to plug the Outfall 005 storm-drain pipe with concrete to prevent 

possibly contaminated upstream sediment from entering a previously cleaned storm-drain system, 

and prevent it from reaching a previously dredged portion Dark Head Cove. Plugging the drain was 

supposed to be done in conjunction with the 2014–2015 sediment removal action (SRA); this action 

removed sediment containing polychlorinated biphenyls (PCBs) from a 1.3-acre area in Dark Head 

Cove adjacent to Outfall 005 (Tetra Tech, Inc., 2015). However, the storm drain line could not be 

plugged at the location originally planned (north of Chesapeake Park Plaza), because shallow water 

and sloughing soil from the excavation were present. Therefore, the concrete plug was installed in 

the next accessible downstream location at catch basin IL-30A, which is beneath the Chesapeake 

Park Plaza roadway. This concrete plug will remain in place until a full remedy is implemented to 

address the Outfall 005 storm drain and contaminated soil in Tax Block E at the Middle River 

Complex.  

Existing piping obstructions currently allow stormwater to accumulate in piping and under the 

Building D basement floor. Stormwater then infiltrates to groundwater or is slowly released 

through drain connections to Outfalls 008 and 006. This drainage configuration continues 

following the plugging of Outfall 005.  
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1.2 ORGANIZATION 

This report is organized as follows:  

Section 1—Introduction: Presents the purpose and organization of this technical memorandum. 

Section 2—Background: Presents background information for the facility, Outfall 005 
sediment, and the storm-drain-plugging task. 

Section 3—Storm Drain Plugging: Presents details for the permitting, cleaning, and plugging 
activities at the Outfall 005 storm drain, and information about site restoration and 
demobilization. 

Section 4—References: Lists references used to compile this report. 
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Section 2 

Background 

The Middle River Complex (MRC) is at 2323 Eastern Boulevard in Middle River, Maryland. The 

facility is owned by LMC Properties, Inc., and lies approximately 11 miles northeast of Baltimore, 

Maryland and 3.2 miles upstream of Chesapeake Bay. It consists of multiple land parcels 

designated as tax blocks (referred to herein as “Blocks”). Currently operating facilities are in 

Block I; surrounding Block I are the external Blocks A, B, D, E, F, G, and H (Figure 2-1).  

2.1 FACILITY  

The MRC has been used for aircraft and missile-launching-systems design, development, and 

manufacturing since the 1940s. Block E (15.97 acres), in the southern portion of the MRC, is the 

former site of Building D. Building D was built in the early 1940s for final assembly of aircraft 

frames and was demolished in the early 1970s. The building had an assembly floor (first floor) and 

a basement; only the relatively intact and partially broken concrete slabs of the basement floor 

remain (the current concrete slab). Former Building D occupied approximately 

400,000 square feet, or half of the total area of Block E. Ceramic tiles overlie the concrete slabs in 

areas corresponding to the former cafeteria, the cleaning/plating room, and the finishing room. 

Under the concrete slabs is a network of support footers and pilings. 

2.2 OUTFALL 005 SEDIMENT 

Sediment in Dark Head Cove and Cow Pen Creek has been impacted by contaminants released 

from historical industrial activities at the MRC. Since the 1990s, Lockheed Martin Corporation 

(Lockheed Martin) has been investigating MRC groundwater, soil, concrete, air, and sediment to 

assess impacts from former industrial operations. Soil, concrete, sediment, and groundwater data 

collected from Block E indicate that past activities have released polychlorinated biphenyls 

(PCBs), polycyclic aromatic hydrocarbons (PAHs), volatile organic compounds (VOCs), and 

metals to the surrounding environment. PCBs are the primary contaminants responsible for 

regulatorily unacceptable health risks in sediment at the MRC. PAHs and metals may have also 

been released to sediment. 
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Historical releases of PCBs in Block E have been transported through the MRC storm-drain 

systems (primarily the Outfall 005 system) and may have resulted in sediment contamination in 

Dark Head Cove. PCBs likely originated from transformers at former Building D (formerly located 

in Block E), and were possibly released during historical operations before the early 1970s, and/or 

may have been released from the former Building D foundation, which was used for storage or 

management of PCB-containing materials during or after the building’s demolition (Tetra Tech, 

2013).  

A risk assessment indicated regulatorily unacceptable health risks to local fauna, including benthic 

(sediment-dwelling) invertebrates, fish, and piscivorous (fish-eating) birds. Furthermore, 

remediation in accordance with Toxic Substances Control Act (TSCA) requirements (40 Code of 

Federal Regulations 761.61[c]) was required for Outfall 005 storm-drain sediment and Dark Head 

Cove sediment near Outfall 005, because PCB concentrations exceeded the TSCA 

special-handling and disposal concentration threshold of 50 milligrams per kilogram (mg/kg). 

Lockheed Martin completed remedial investigations and feasibility evaluations for sediment 

remediation between 2005–2013 (Tetra Tech, Inc. [Tetra Tech], 2013). An interim remedial 

measure (IRM) removal action was implemented in 2011 to remove contaminated sediments from 

the Outfall 005, Outfall 006, and Outfall 008 storm-drain systems (Tetra Tech, 2012). The 

Outfall 005 storm-drain system was cleaned from IL-30A to MH-1 and MH-2. The Maryland 

Department of the Environment (MDE) and United States Environmental Protection Agency 

(USEPA) approved the proposed remedial approach presented in the feasibility study (MDE, 2013; 

USEPA, 2013) and allowed Lockheed Martin to begin remedial activities. 

The lower part of the Outfall 005 storm-drain system was also cleaned, from the median of 

Chesapeake Park Plaza to Outfall 005 East and Outfall 005 West in December 2014. A sediment 

removal action (SRA) in Dark Head Cove (near Outfall 005) was completed in March 2015 (Tetra 

Tech, 2015). The SRA successfully removed and disposed of sediments above 50 mg/kg, the 

sediments with the highest PCB content at the MRC. Outfall 005 storm-drain cleaning was also 

part of the SRA. Figure 2-2 shows the portions of the Outfall 005 storm-drain line cleaned in 

2014.  

USEPA reviewed the SRA construction completion report and cleanup verification results and 

acknowledged that Lockheed Martin had completed the Outfall 005 SRA in accordance with the 
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risk-based disposal-approval application (RBDAA) signed by the USEPA on November 14, 2014 

(USEPA, 2015). MDE also approved the document, and acknowledged the successful completion 

of the SRA in accordance with the approved approach and work plans (MDE, 2015). The SRA 

cleaned approximately 470 feet of the storm drain that leads to Outfall 005 East and Outfall 005 

West, and removed and disposed of approximately 5,300 cubic yards of PCB-contaminated 

sediment from Dark Head Cove.  

The storm-drain line for Outfall 005 was originally scheduled to be plugged as part of the SRA. 

Plugging the pipe prevents possibly contaminated upstream sediment from entering the cleaned 

Outfall 005 storm-drain system, thus preventing it from reaching Dark Head Cove. Sediment in 

accessible portions of the Outfall 005 system upstream of catch basin IL-30 (Figure 2-2) contains 

PCBs at concentrations up to 780 mg/kg (Tetra Tech, 2014c). This high PCB-concentration area 

was effectively isolated from the lower reaches of the storm-drain system by blockages in pipe 

upstream of catch basin IL-30A.  

The addition of a plug would fully isolate upstream water and pipe sediment since the drain line 

upstream of the plug was already completely or nearly completely blocked with debris, cobbles, 

and sediment. Therefore, permanent plugging was not expected to change the current drainage 

configuration. Runoff upstream of the plug is conveyed to Dark Head Cove via existing roadside 

ditches and storm drains connected to Outfall 008. Runoff downstream of the planned plug near 

Chesapeake Park Plaza would continue to drain to roadside ditches and to IL-30, with runoff in 

IL-30 discharging to Dark Head Cove via Outfall 005. 

An attempt was made to access and construct a concrete plug in the Outfall 005 storm-drain line 

north of Chesapeake Park Plaza in November 2014. Soil above the drainpipe was excavated, but 

shallow water was encountered, and soil sloughing along the sides of the excavation prohibited 

access to the pipe. A commercial-grade inflatable sewer-plug was installed in the pipe upstream of 

catch basin IL-30 (in the median of Chesapeake Park Plaza) after cleaning in 2014 to prevent water 

flow and possible PCB-containing sediment from entering the lower portions of the Outfall 005 

system until the storm-drain line could be accessed to construct the permanent concrete plug. The 

inflatable plug was monitored daily for proper air pressure, and the pipe in IL-30 was inspected 

daily for water leakage around the plug. Air pressure was added to the plug as necessary to maintain 

the seal. Water leakage was not observed around the plug during the monitoring period. 
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Catch basin IL-30A (Figure 2-2) was selected as the location to construct the concrete plug for the 

Outfall 005 system. IL-30A is a storm-drain catch basin and manhole that was paved over during 

construction of Chesapeake Park Plaza, and is now beneath the roadway pavement. IL-30A was 

discovered in 2011 via closed-circuit television monitoring during the IRM. IL-30A could not be 

accessed immediately because Chesapeake Park Plaza is managed and maintained by Baltimore 

County, and a right-of-way agreement was required to remove the pavement to access the manhole. 

On June 24, 2015, a second commercial-grade, inflatable sewer-plug was installed downstream at 

IL-30, because air pressure in the original, upstream plug was becoming difficult to maintain. 

Water leakage around the original IL-30 plug was not observed from its initial installation in 

November 2014 until July 21, 2015, when it deflated. The second (downstream) inflatable plug at 

IL-30 then captured the leaking water, and was used until the concrete plug installation was 

completed in the first week of August 2015. Runoff and groundwater seepage that accumulated in 

IL-30 was monitored daily and pumped out and transferred to a holding tank in Block G. 
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Section 3 

Storm-Drain-Plugging Activities 

Storm-drain plugging included:  

• obtaining necessary permits and approvals 

• locating and marking underground utilities 

• controlling traffic 

• saw-cutting roadway asphalt and accessing the storm-drain system 

• removing accumulated sediment and cleaning the storm-drain system 

• constructing the storm-drain plug 

• restoring the roadway 

• managing investigation-derived wastes (IDW) 

3.1 PERMITS AND UTILITIES 

Tetra Tech, Inc. (Tetra Tech) completed the Sediment-Remedy Design, Outfall 005 Sediment 

Removal Action for Dark Head Cove (Tetra Tech, Inc., 2014a) and submitted the Risk-Based 

Disposal-Approval Application (RBDAA) for the Outfall 005 Sediment Removal Action (Tetra 

Tech, Inc., 2014b) to federal and state regulators in November 2014. The RBDAA was approved 

by Region 3 of the United States Environmental Protection Agency (USEPA) on 

November 14, and by the Maryland Department of the Environment (MDE) on 

November 18, 2014. Copies of these documents are in the sediment removal-action 

construction-completion report (Tetra Tech, 2015).  

Lockheed Martin Corporation (Lockheed Martin) requested a right-of-way agreement (RA) from 

Baltimore County to remove roadway pavement above storm-drain catch basin IL-30A 

(Figure 3-1). The permit was required because Baltimore County owns and maintains Chesapeake 

Park Plaza. The RA was approved and executed by Baltimore County on July 15, 2015. The 

approved RA and supporting documentation are in Appendix A.  
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Tetra Tech followed Lockheed Martin Enterprise Operations—28 and Lockheed Martin Minimum 

Requirements for Intrusive Fieldwork Work Plans during excavation and pavement removal. 

Digging authorization was covered under the ongoing Middle River Complex (MRC) soil remedy 

tasks. A pre-construction utility-locating survey was conducted by Enviroscan, Inc. before any 

ground disturbance began to identify possible underground utilities. This survey was completed 

on July 23, 2015, and identified utilities were marked on the ground using spray paint. These marks 

were refreshed as required throughout the project duration. Maryland’s “Miss Utility” utilities 

clearinghouse was notified of project activities, and approved the ticket request on July 24, 2015. 

Permit materials related to intrusive work are in Appendix A. 

3.2 TRAFFIC CONTROL 

A written traffic control plan (TCP) was developed and implemented for this project. Tetra Tech 

retained the services of Flagger Force, Inc. to provide traffic control during all phases of the 

project. Flagger Force is an industry-leading traffic-control and traffic-services training firm. An 

experienced traffic-control supervisor and two traffic-control flaggers safely routed Chesapeake 

Park Plaza traffic around the IL-30A work zone. Traffic control was provided each workday 

(August 3–6) using a combination of advance-warning traffic signs, multiple flagger personnel 

equipped with SLOW/STOP paddles and two-way radios, and traffic cones. The TCP is in 

Appendix B. 

3.3 SAW CUTTING AND STORM-DRAIN ACCESS 

Gradeline Construction Company (Gradeline), a Baltimore County-certified contractor, was 

retained to complete roadway access and pavement work. Gradeline saw-cut and removed roadway 

pavement to access the storm-drain system on August 3, 2015. Photographs of this work are in 

Appendix C. The removed pavement was stockpiled at Block D and disposed of off-site with 

pavement removed during the Block D soil remedy. The excavation was covered with a steel plate 

(secured from sliding by asphalt edging) during nonworking hours for the course of the project. 

3.4 STORM-DRAIN SEDIMENT REMOVAL AND CLEANING 

Elite Environmental and Petroleum Services, Inc. (EEPS) was retained to remove coarse sediment 

and debris that had accumulated in catch basin IL-30A, and to hydraulically clean the storm-drain 

pipe from IL-30A to MH-3 (see Figure 3-1). These actions were required to construct a watertight 

concrete plug. The accumulated sediment at IL-30A was removed manually using buckets, and 

PAGE 3-2 8217 TETRA TECH ● LOCKHEED MARTIN MIDDLE RIVER COMPLEX ● OUTFALL 005 STORM-DRAIN-PLUGGING TECHNICAL MEMORANDUM 



 
transferred to three United States Department of Transportation (USDOT)-approved 55-gallon 

steel drums. The tops of the drums were sealed and the drums were moved to the concrete pad at 

the D-Lot drum staging area in Tax Block E for waste characterization and off-site disposal. 

Approximately 60 feet of the Outfall 005 storm drain system (from catch basin IL-30A to MH-3) 

were cleaned using a high-pressure water nozzle to remove residual sediment from the pipes and 

catch basins. Potable water for hydraulic cleaning was obtained from the project-approved fire 

hydrant in Chesapeake Park Plaza, north of Tilley Chemical and adjacent to the MRC conservation 

(i.e., materials recycling) building. The pipe between catch basin IL-30A to IL-30 was cleaned 

with the IL-30 downstream inflatable plug in place. An inflatable plug was then installed at MH-3, 

and the storm drainpipe from IL-30 to MH-3 was hydraulically cleaned. Rinsate from the IL-30A 

to MH-3 cleaning (approximately 500 gallons) was placed in the Block G holding tank; the water 

pumped from IL-30 after installing the IL-30 downstream plug was also stored in this tank. 

The water nozzle used to clean the storm-drain lines was configured with multiple rear-facing 

water jets. Storm-drain pipe segments were accessed via catch basins IL-30A and IL-30. The water 

nozzle was inserted into the pipe segment to be cleaned and allowed to self-propel from the point 

of entry to the end of the pipe segment being cleaned. As the water nozzle was mechanically 

withdrawn from the pipe segment, high-pressure jets forced sediment back toward the point of 

entry. Water and residual sediment were removed during jetting via a four-inch-diameter vacuum 

hose placed in the bottom of the catch basin and connected to the vacuum-truck. Only residual 

sediment was observed in the rinsate, because this line had been cleaned in 2011 and in 

December 2014, and sediment at IL-30A had been removed manually before hydraulic cleaning 

began. 

3.5 STORM-DRAIN-PLUG CONSTRUCTION 

A concrete slurry plug was constructed in the upstream (i.e., northern) pipe of catch basin IL-30A 

on August 4, 2015. Fill sand was placed in the upstream pipe before constructing the plug. The 

concrete plug was allowed to set before placing the grate on the catch basin and restoring the 

roadway. The plug at MH-3 was removed on August 6 after determining that the concrete plug had 

set and no leaking water was observed around the concrete plug. 
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3.6 ROADWAY RESTORATION 

After the concrete plug had been installed, the grate cover was placed back over catch basin 

IL-30A. On August 6, Gradeline restored the pavement over the IL-30 grate to pre-construction 

conditions, including matching the existing subgrade and the bituminous-concrete base and 

topcoat to that of the existing roadway. Before paving, the boundary (existing) pavement was cut 

to provide square edges and a uniform, rectangular, repair area. A geomembrane sheet was placed 

over the grate to prevent backfill from entering the storm drain. A graded-aggregate base (CR-6) 

was placed over and around the storm grate area, and mechanically tamped to level the excavation 

to the existing subgrade. A tack coating was applied to the edges of the boundary (existing) 

pavement. An initial course of hot-mix asphalt was placed in the roadway repair area and leveled, 

mechanically tamped, and rolled. A second course of hot-mix asphalt was added, mechanically 

tamped, and rolled to provide a smooth surface level with the existing roadway. The patch will be 

maintained by Tetra Tech for one year in accordance with the RA. 

3.7 DEMOBILIZATION 

Equipment and personnel were demobilized from the site on August 6, 2015. This included the 

demobilization of staff, vehicles, equipment, and material by Tetra Tech, EEPS, Flagger Force, 

and Gradeline. 

3.8 WASTE MANAGEMENT 

Sediment manually removed from the storm drain at IL-30A was collected as IDW in three 

USDOT-approved 55-gallon steel drums. The drums were stored at an approved central staging 

area on the facility’s D-lot, pending waste-profile sampling results. Approximately 500 gallons of 

water were removed from the storm-drain segment between IL-30A to MH-3 during cleaning and 

stored in the Block G holding tank pending waste-profile sampling results.  

Clean Harbors Environmental Services, Inc. (a state-licensed and Lockheed Martin-approved 

waste transporter) sampled the drums with solid IDW and deemed the material TSCA waste 

because the total PCB concentration was 310 milligrams per kilogram (mg/kg). After the IDW 

analytical data were received, Clean Harbors removed the three drums of solid IDW, and 

transported the PCB waste to the Lockheed Martin-approved and TSCA-permitted Clean Harbor’s 

Spring Grove Resource Recovery, Inc. facility in Cincinnati, Ohio, where it was reportedly 

disposed of in accordance with federal, state, and local regulations. 
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Clean Harbors sampled the IDW rinse water and deemed it nonhazardous. After the IDW analytical 

data were received, Clean Harbors removed the IDW rinse water and transported the waste to the 

Lockheed Martin-approved Clean Harbor Baltimore, Maryland facility, where it was reportedly 

disposed of in accordance with federal, state, and local regulations. Copies of the waste profiles 

and approval sheets are in Appendix D.  
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July 28, 2015 

 
 
Mr. Tony Apanavage 
Tetra Tech NUS, Inc. 
20251 Century Boulevard 
Suite 200 
Germantown, MD 20874-7114 

 
RE:     Geophysical Survey – Utility Mapping 

Utility/Structure Clearance  
Middle River Complex Block D 
Middle River, MD 
Enviroscan Reference Number 071531 

 
Dear Mr. Apanavage: 

 
Pursuant to your request, Enviroscan, Inc. conducted a subsurface utility survey at the 

above-referenced site on July 23, 2015.  The purpose of the survey was relocate a buried storm 
grate and adjacent utilities that may be within a proposed excavation to reach the buried storm 
grate.   

Methods 
 

The utility survey was completed using standard and/or routinely accepted practices of 
the geophysical industry and equipment representing the best available technology, including: 

 
 a Radiodetection RD8000 Multi-Frequency pipe and cable tracer;  
 
 a Radiodetection C.A.T. and Genny pipe and cable locator/tracer;  
 
 a Fisher TW-6 electromagnetic (EM) pipe and cable locator/tracer; 

 
 a GSSI GSSI UtilityScan DF ground penetrating radar (GPR) system. 

 
The principles of these techniques are detailed below. 
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RD8000 
 

Utility tracing was conducted using a Radiodetection RD8000 digital cable and pipe 
tracer.  The transmitter can be directly coupled to exposed portions of a metallic pipe, cable, or 
wire or indirectly (inductively) to a subsurface metallic utility of known location/orientation.  
The transmitter remains stationary and energizes the metallic utility at a frequency selected by 
the operator (512 Hz, 8 kHz, 33 kHz, or 65 kHz), which is received at the ground surface by the 
digital locator.  When the transmitter is directly coupled to the metallic utility, the digital 
receiver can also calculate the depth of the utility to an accuracy of 10% of the actual depth of 
the utility. Please note the close proximity to bends in the traced line or poor signal strength can 
result in erroneous depth estimations. 

C.A.T. and Genny 
 

The survey areas were also scanned with a Radiodetection C.A.T. and Genny pipe and 
cable locator and tracer.  In Power mode, the C.A.T. detects the 50 to 60 Hertz (Hz) 
electromagnetic field generated by live power cables and other metallic utilities to which a live 
line is grounded.  In Radio mode, the C.A.T. detects buried conductors (cables or metallic pipes) 
as they conduct and re-transmit commercial broadcast radio energy.  In Genny mode, the C.A.T. 
detects signal generated by the Genny transmitter.  The Genny transmitter can be coupled 
directly (conductively) to exposed portions of a metallic pipe, cable, or wire or inductively to a 
subsurface metallic utility with known location and orientation.   

TW-6 
 

In order to detect unknown utilities, Enviroscan employed a Fisher TW-6 pipe and cable 
locator and tracer.  In pipe and cable search mode, the TW-6 is essentially a deep-sensing metal 
detector that detects any highly electrically conductive materials (e.g. metals) by creating an 
electromagnetic field with a transmitting coil.  A receiving coil at a fixed separation from the 
transmitter measures the field strength.  As the instrument is swept along the ground surface, 
subsurface metallic bodies distort the transmitted field.  The change in field strength/orientation 
is sensed by the receiver, setting off an audible alarm and/or causing deflection of an analog 
meter.  The TW-6 can nominally detect a 2-inch metal pipe to a depth of 8 feet and a 10-inch 
metal pipe to a depth of 14 feet.  

 
In pipe and cable tracing mode, the TW-6 transmitter can be coupled directly 

(conductively) to exposed portions of a metallic pipe, cable, or wire or inductively to a 
subsurface metallic utility with known location and orientation.  The transmitter remains 
stationary and energizes or excites the metallic utility to be traced with an 81.92-kilohertz signal 
that can be traced at the ground surface using the mobile TW-6 receiver wand or probe. 
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GPR 
 
GPR systems produce cross-sectional images of subsurface features and layers by 

continuously emitting pulses of radar-frequency energy from a scanning antenna as it is towed 
along a survey profile.  The radar pulses are reflected by interfaces between materials with 
differing dielectric properties.  The reflections return to the antenna and are displayed on a video 
monitor as a continuous cross section in real time.  Since the electrical properties of metal are 
distinctly different from soil and backfill materials, metallic pipes and other structures commonly 
produce dramatic and characteristic reflections.  Fiberglass, plastic, concrete, and terra-cotta 
pipes and structures also produce recognizable, but less dramatic reflections.  Scanning was 
performed using a GSSI UtilityScan DF controller with an internal hard drive and a color 
display, and a high-frequency, high-resolution dual frequency 800 and 400 Megahertz (MHz) 
antenna or transducer. 

   

Results Summary 
 

The client-designated area was scanned using the methods described above.  Suspected 
targets were marked on the ground using semi-permanent marking paint. The main focus of the 
investigation was to relocate a storm water inlet access point that had been reportedly covered by 
asphalt when the roadway was laid in this area. 

 
Enviroscan field personnel used the TW-6 pipe and cable locator in order to achieve this 

goal. The TW-6 is very sensitive to metallic objects; therefore, it was very helpful in locating a 
buried manhole cover. This inlet access point was identified to the south of the northern edge of 
the roadway. This area was marked using bright green marking paint. Due to the location of this 
buried manhole access point, Tetra Tech determined that an excavation would be performed in 
order to cap this storm water utility. The proposed excavation area was located north of the 
roadway, depicted in Figure 1.  

 
Enviroscan field personnel investigated the proposed excavation area for underground 

utilities. One underground telcom utility and a water line were adjacent to the buried inlet.  The 
storm sewer utility of concern was also located, running from south to the north through the 
proposed excavation area. All utilities were marked on the ground surface using color-coded 
marking paint. 
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Limitations 

 
The above-referenced geophysical survey was completed using standard and/or routinely 

accepted practices of the geophysical industry and equipment representing the best available 
technology.  Enviroscan does not accept responsibility for survey limitations due to inherent 
technological limitations or unforeseen site-specific conditions.  However, we make every effort 
to identify and notify the client of such limitations or conditions.  In particular, please note the 
following specific limitations and recommendations: 

 

 Enviroscan’s field markings should be given a clearance of approximately +/-18 
inches for single lines.  In contrast, since electromagnetic tracing of duct banks 
provides only a centerline, banks may extend for 2 to 3 feet beyond the marked 
trace. 
 

 The completion of this survey does not relieve any party of applicable legal 
obligations to notify the appropriate One-Call center prior to digging or drilling.   

 
As always, we appreciate this opportunity to have worked with you.  If you have any 

questions, please do not hesitate to contact me. 
 

Sincerely, 
Enviroscan, Inc. 

 
William E, Steinhart III, M. Sc., P.G. 
Senior Project Manager 
 
Technical Review By: 
Enviroscan, Inc. 

 
Felicia Kegel Bechtel, M.Sc., P.G. 
President 

 
enc.:  Figure 1: Utility Survey Results 



The information depicted on this drawing represents survey results on the date
surveyed and can only be considered to be indicitive of the general conditions
existing on that survey date.

Coordinates in Maryland State Plane (feet) NAD-83 Datum.

Figure composed using aerial image from USGS Mapping Data Base, field
notes and DGPS survey by Enviroscan, Inc. personnel.
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1.0 INTRODUCTION 
This is the temporary traffic control (TTC) plan for work associated with the Outfall 005 storm 

drain plugging to be conducted by Tetra Tech, Inc. for Lockheed Martin Corporation (Lockheed 

Martin) in the Chesapeake Park Plaza roadway located along the southern portion of the Lockheed 

Martin Middle River Complex (MRC), Middle River, Maryland. The TTC plan is designed to 

protect motorists, pedestrians, and workers during work activities conducted in Chesapeake Park 

Plaza. This plan was developed using the latest version of Part 6 (Temporary Traffic Control) of 

the Maryland Manual on Uniform Traffic Control Devices (MD-MUTCD, 2011). 

This TTC plan covers tasks that include excavating pavement around paved-over storm drain catch 

basin/manhole IL-30A to install a concrete plug to prevent potentially contaminated water and 

sediment from entering the recently remediated portion of Dark Head Cove at Outfall 005. The 

location of catch basin/manhole IL-30A is shown in Figure 1. Catch basin/manhole IL-30A and 

the pipe from IL-30A to the median (toward the location of catch basin IL-30) will also require 

cleaning using high pressure water and a vacuum truck. Temporary traffic control will be required 

because IL-30A is located within the westbound lane of Chesapeake Park Plaza and workers and 

several large vehicles and equipment are required to complete the road excavation, storm drain 

cleaning and plugging, and restoration/repaving at IL-30A. Lockheed Martin has entered into a 

Right-of-Way agreement (15094-RAO) with Baltimore County to excavate the area around the 

paved-over catch basin/manhole, and to restore the roadway to its current condition. 

2.0 BACKGROUND 
The roadway excavation and supporting equipment at catch basin/manhole IL-30A will require 

closing the westbound lane of Chesapeake Park Plaza to provide a safe work zone and allow for 

movement of workers and several large pieces of equipment (backhoe, support trucks, dump truck, 

sewer vacuum truck, etc.). Figure 1 shows Chesapeake Park Plaza and the location of the proposed 

work zone. Chesapeake Park Plaza is a two-lane, paved roadway owned and maintained by 

Baltimore County. The two lanes are divided by a small grass median with intermittent paved 

lateral lane connections for turning. The length of road to be closed for the work (i.e., traffic control 

zone) is approximately 380 feet, and the work zone is approximately 100 feet along the roadway. 
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The total right-of-way width (both lanes) is approximately 70 feet. The speed limit on Chesapeake 

Park Plaza in the area of the work zone is 25 miles per hour (mph). 

3.0 METHODS 
The proposed method for traffic control is by using flaggers based on MD-MUTCD Typical 

Applications 10 (Lane Closure on a Two-Lane Road Using Flaggers [TA-10]). This method is 

appropriate because only one lane (westbound lane of Chesapeake Park Plaza) will require closure 

along a low-volume, low-speed limit, straight roadway with no intersections and low or no 

pedestrian traffic. Work is to be conducted only in the daytime hours (MD-MUTCD-designation 

greater than 15 minutes and less than 12 hours), so only daytime specifications are included for 

this plan. Signs and flags will be set up each day prior to mobilizing equipment and personnel to 

the work zone. The work is scheduled to be conducted over four days. 

Notifications: 

Lockheed Martin public relations staff (Ms. Kay Armstrong) will notify the Middle River Civic 

Association leaders of the dates and characteristics of the traffic control zone. Tetra Tech will also 

notify and update LMC Properties, Inc. (the Lockheed Martin company that owns and maintains 

the MRC property), and Tilley Chemical Company of the dates and characteristics of the traffic 

control zone. Tilley Chemical Company tanker trucks and tractor-tractors may opt to avoid the 

traffic control zones by entering/exiting from/to the western portion of Chesapeake Park Plaza. 

The Baltimore County Department of Public Works inspector assigned to the project (Mr. Frank 

Salerno) met with Tetra Tech and their subcontractors for a pre-construction site visit on July 23, 

2015. As agreed upon at the meeting, Mr. Salerno will also be notified of when the traffic control 

and the Outfall 005 work will be conducted. 

Flagging Stations: 

Flagging will be conducted by personnel at two flagging stations and a Traffic Control Manager. 

One flagging station will be located before the work zone to control traffic for the eastbound lane, 

and another flagging station will be located before the work zone to control traffic for the 

westbound traffic. The locations of the two flagging stations are shown in Figure 1. The Traffic 
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Control Manager will monitor the traffic, notify flaggers or workers of unsafe conditions (i.e., 

speeding or out of control vehicle), and provide temporary relief for the flaggers during breaks. 

Flaggers will wear high-visibility safety apparel, will use hand signaling devices (slow/stop 

paddles), and will communicate verbally or by two-way radios. Flagger qualifications, safety 

apparel, hand-signaling device requirement, and flagging procedures will follow MD-MUTCD 

Chapter 6E Flagger Control. 

Signs: 

Signs for each eastern and western advance warning area will consist of one “ONE LANE ROAD 

AHEAD” sign (type W20-4) and one “ROAD WORK 500 FEET” sign (type W20-1). 

Additionally, one reverse-curve-left sign (type W24-1) will be placed on the southern road 

shoulder (facing the westbound travelers) to indicate the diversion route for the westbound traffic 

(see TA-11-Lane Closure on a Two-Lane Road with Low Traffic Volume for signage). The signs 

will be placed using the Urban (low speed) road type requirements (MD-MUTCD Table 6H-3) 

because the roadway is located in a developed area, and the posted speed limit for the roadway is 

25 mph. 

Per Table 6H-3, the “ONE LANE ROAD AHEAD” signs for eastbound and westbound lanes will 

be placed approximately 200 feet in advance of each flagging station (sum of “A”+ “B” distances 

of 100 feet each). Although Table 6H-3 specifies a distance of 300 feet from the flagging station 

to the furthest sign (sum of “A”+ “B”+ “C” distances of 100 feet each), the furthest sign will be 

placed at a distance of 500 feet before the flagging station to provide advance warning to drivers 

before reaching the abrupt curves on the eastern and western ends of this portion of Chesapeake 

Park Plaza. These sharp turns limit the driver’s ability to see the flaggers and the work zone, and 

the location and added 200 feet of distance are expected to prompt drivers to reduce their speed 

prior to reaching the curve and straight portion of the road where the work zone is located. 

Optional flagger depiction signs may be used and placed at a distance of 100 feet (“A” distance in 

Table 6H-3) in advance of each flagging station. Per the MD-MUTCD notes for TA-10, the 

optional “END ROAD WORK” signs will not be used for this project due to the short duration of 

the project. 
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Sign requirements such as design, dimensions, placement, color, and maintenance will follow MD-

MUTCD Chapter 6F Temporary Traffic Control Zone Devices. Typical temporary control signs 

have dimensions of 36 inches by 36 inches, but the signs can be a minimum of 30 inches by 30 

inches per Chapter 6F. Signs will be constructed of metal or may be of the folding variety. 

Channelizing Devices: 

Channelizing devices are required to warn road users of the traffic control zone, guide road users, 

and provide a smooth and gradual vehicle flow from one lane to another. Traffic channelizing 

devices for this project will be traffic cones, tubular markers, or drums placed beginning at each 

flagging station and continuing along the northern edge of the eastbound lane of Chesapeake Park 

Plaza (see Figure 1). Channelization device requirements such as design, dimensions, placement, 

color, and maintenance will follow MD-MUTCD Section 6F.63 Channelizing Devices, and 

Sections 6F.64 Cones, 6F.65 Tubular Markers, or 6F.67 Drums. 

General Traffic Control Procedures: 

Traffic will be stopped at one flagging station by displaying the STOP side of the traffic control 

paddle (paddle), while traffic is allowed to proceed slowly through the traffic control zone by the 

opposite flagger displaying the SLOW side of the paddle to the drivers stopped at that station. 

Vehicles will proceed along the traffic control zone designated with cones or barrels (see Figure 

1). If there is no traffic waiting at one of the flagging stations, the opposite flagger will 

communicate with the other flagger, and after acknowledgement from the other flagger will 

display the SLOW side of the paddle to allow the traffic through the control zone without stopping 

at the flagging station.  

Traffic movement should be cycled frequently through the traffic control zone to prevent 
accumulations of stopped vehicles at or near the abrupt curves at the eastern and western ends 
of Chesapeake Park Plaza. Vehicle congestion near these curves can create hazardous 
conditions and could result in traffic incidents.  

Pedestrian and Bicycle Traffic: 

Motorized vehicles at both flagging stations will stopped and all traffic will be allowed to clear 

prior to allowing pedestrians or bicycles to advance through the traffic control zone. Motorized 
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vehicles will remain stopped at both flagging stations until the pedestrian(s) or bicyclist(s) have 

exited the traffic control zone. 

Run-off-the-Road Incidents, Disabled Vehicles, and Emergency Vehicles:  

For westbound traffic, run-off-the-road and disabled vehicles will use the open roadway buffer 

area between the eastern flagging station and the work zone if the vehicle cannot be accommodated 

by the road shoulder or median. For eastbound traffic, run-off-the-road and disabled vehicles will 

use the open lane beyond the flagging station if the vehicle cannot be accommodated by the road 

shoulder or median. 

Emergency vehicles (e.g., police, fire, ambulance) will be allowed to pass around stopped traffic 

and proceed through the traffic control zone. Sufficient road width (20 feet) and the presence of 

an uncurbed grass median and shoulders are available in the advance warning areas, flagging 

stations, and traffic control zone to allow vehicles to pull to the side of the road to allow emergency 

vehicles to pass. Vehicles stopped at a flagging station and blocking the roadway will be allowed 

to proceed with caution to the side of the road to allow for the passage of the emergency vehicle(s).  
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Work zone (left) and traffic control setup-looking east. 



Saw cutting pavement to access storm drain catch basin IL-30A



Removing pavement from location of IL-30A



Removing pavement from location of IL-30A



Exposed storm drain grate IL-30A-looking southwest



Exposed storm drain grate IL-30A-looking southwest



Entering catch basin IL-30A



Sediment accumulation in storm drain pipe IL-30A-looking north (upstream)



Removing sediment from IL-30A



Removing sediment from IL-30A



Temporary inflatable sewer plug installed in upstream pipe of IL-30A for cleaning. 



Looking down into interior of IL-30A with high-pressure hydraulic cleaning head (unactivated)



 
Looking down into interior of IL-30A with activated high pressure hydraulic cleaning head



Looking down into interior of catch basin IL-30



Temporary inflatable commerical-grade sewer plug in MH-3



Vacuum truck removing water and residual sediment at catch basin IL-30



Vacuum truck removing water and residual sediment at catch basin IL-30A



 
Vacuum truck removing water and residual sediment at catch basin IL-30A 



 
Post-cleaning condition of pipe looking downstream from IL-30A towards IL-30



 
Post-cleaning condition of pipe looking downstream from IL-30A towards IL-30



Adding concrete for plug at IL-30A



Concrete plug in IL-30A



Concrete plug in IL-30A



Site preparation for backfilling and paving



Geomembrane cover to prevent migration of graded aggregate base (CR-6) into storm drain 



 
Geomembrane cover to prevent migration of graded aggregate base (CR-6) into storm drain 



Placing graded aggregate base (CR-6) to level with exisiting sub-base



Mechanized tamping  of CR-6 for compaction



Application of tack seal along perimeter of bound pavement



Application of first course of hot-mix asphalt (bituminous concrete) 



Vibratory tamping of first course hot-mix asphalt (bituminous concrete) 



Mechanical drum rolling of first course hot-mix asphalt (bituminous concrete)  



Mechanized tamping of surface pavement application. Subsequently rolled  
using mechanized drum roller shown in right side of photograph. 
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