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SECTION 1
INTRODUCTION

1.1 GENERAL INTRODUCTION

On behalf of Lockheed Martin Corporation (Lockheed Martin), Tetra Tech, Inc., (Tetra Tech) has
prepared the following report documenting the abandonment of six infrastructure pipes at the
Lockheed Martin Middle River Complex (MRC) in Middle River, Maryland (Figurel).
Unidentified outfalls, not listed in the Middle River Complex National Pollutant Discharge
Elimination System permit, were discovered during visual inspections of the Middle River
Complex-Cow Pen Creek shoreline. Inspection and field assessment findings are summarized in
the Infrastructure Assessment Report (Tetra Tech, 2017); this report indicates that six pipes along
the Cow Pen Creek shoreline are no longer active and provides rationale for their subsequent

abandonment.

1.2 REPORT ORGANIZATION

This report is organized as follows:

Section 2—Middle River Complex Background: Briefly describes the background of the
Middle River Complex and the associated pipes.

Section 3—Field Methodology: Describes the field methodologies employed during the
infrastructure abandonment.

Section 4—Infrastructure Abandoned: Presents in-depth descriptions of pipe excavation and
abandonment activities.

Section 5—References: Cites references used to compile this report.
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SECTION 2
MIDDLE RIVER COMPLEX BACKGROUND

In 1929, the Glenn L. Martin Company, a predecessor entity of Lockheed Martin Corporation
(Lockheed Martin), acquired contiguous parcels of undeveloped land in Middle River, Maryland,
on which to manufacture aircraft for the United States government and commercia clients. In the
early 1960s, Glenn L. Martin Company merged with American-M arietta Company to form Martin
Marietta Corporation. In the mid-1990s, Martin Marietta Corporation merged with Lockheed
Corporation to form Lockheed Martin, in turn focusing its on-site operations at the Middle River
Complex (MRC) on equipment construction and testing for the United States government and
commercia clients. Shortly after the merger, General Electric Company acquired most of
Lockheed Martin’'s aeronautical business in Middle River; those operations subsequently have
been conducted under the General Electric Company subsidiary, MRA Systems, Inc., also known
as Middle River Aircraft Systems.

The MRC is part of the Chesapeake Industrial Park at 2323 Eastern Boulevard in Middle River,
Maryland, approximately 11.5 miles northeast of downtown Baltimore. The MRC is composed of
several tax blocks and covers approximately 161 acres; it includes 12 main buildings, an active
industrial area and yard, perimeter parking lots, an athletic field, vacant lots, and numerous green
gpaces aong its perimeter. The MRC is bounded by Eastern Boulevard (Route 150) to the north,
Dark Head Cove to the south, Cow Pen Creek to the west, and Martin State Airport to the east.
Figure 2 is alayout of the MRC. This map shows the active industrial facility (Block 1) and the
externa BlocksA, B, D, E, F, G, and H surrounding Block I. LMC Properties, Inc. (LMCPI)
managesthe MRC, leases asignificant portion to MRA Systems, Inc., and periodically | eases space
to other parties for storage and parking.

Twelve previously unnamed outfalls were observed in Cow Pen Creek during visua inspections
of the MRC-Cow Pen Creek shoreline in 2015 (CDM Smith, 2016). These unnamed outfalls are
shown as OutfallsAlphathrough Lambdain Figure 3. The Infrastructure Assessment Report (Tetra
Tech, 2017), summarized in Table 1, provides rationale for abandoning six of those 12 outfalls
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(i.e., Zeta, Eta [with two outlets], Theta, Kappa, Lambda, and an unidentified/unnamed six-inch
corrugated metal pipe [CMP]), as they no longer serve a purpose. These outfalls were originally
installed to support no longer active historical operations, and most of their associated surficial
infrastructure has been removed. The remnants of these pipes could therefore be properly
abandoned.
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SECTION 3
FIELD METHODOLOGY

Before starting any fieldwork, the assigned Tetra Tech, Inc. (Tetra Tech) field personnel became
familiar with the site-specific health and safety plan (HASP) and the respective “ Safe Work”
permits and emergency response plan. Tetra Tech conducted mandatory health and safety tailgate
meetings before each day’s fieldwork. The Tetra Tech site health and safety officer documented
the topics covered and personnel in attendance. Safety requirements are addressed in detail in the
site-specific Tetra Tech HASP.

3.1 SITE ACCESS, NOTIFICATIONS, AND PERMITS

Before beginning work, Tetra Tech notified and coordinated arrangements through Lockheed
Martin Corporation security to gain access to Blocks F and G. Tenants at the Middle River
Complex (MRC) were informed and updated about the project at the LMC Properties, Inc.
(LMCPI) biweekly meetings. LMCPI was notified of the proposed tasks and schedule, and the
work and schedule were approved by LMCPI before mobilization to the field. Site access,
notifications/approvals, and documentation conformed to the provisions of Lockheed Martin's
Remediation Contractor’'s Environment, Safety and Health (ESH) Handbook, Revision 4,
January 12, 2016 (Lockheed Martin, 2016). Site access at the Total Industrial Group property was
coordinated through the Lockheed Martin project lead and legal counsel. A signed access

agreement was secured before implementing any field activities.

Intrusive work was completed in MRC Blocks G and F, as well as on Total Industrial Group

property. Before starting any intrusive work, Tetra Tech performed the following tasks:

e notified the underground utility-location center “Miss Utility” (1-800-257-7777;
Www.missutility.net)

e notified applicable on-site parties, including Lockheed Martin Security, EMCOR
maintenance, and the tenant leads, including MRA Systems, Inc. (MRAS)

e reviewed facility and site utility maps
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e completed the “Dig Permit” (EO-28-1) and “Risk Handling Checklist” (EO-28-2) per
Enterprise Operation-28 and Lockheed Martin Minimum Requirements for Intrusive
Fieldwork Work Plans, and obtained the required signatures

e obtained signatures from the following Lockheed Martin representatives:

0 building/facility manager
o0 telecommunications
0 Lockheed Martin ESH

3.2 UTILITY CLEARANCE

The excavation locations in Blocks G and F and on Total Industrial Group property were cleared
of subsurface utilities before any intrusive field activities began. In addition to calling in a“Miss
Utility” ticket, RETTEW (autility-locating firm) marked any underground utilities and anomalies
within the intrusive work areas. The area cleared was extensive enough to clear any potential area
that could have been excavated. Tetra Tech followed the procedures outlined in the Corporate Staff
Procedure EO-28 “Digging Projects.”

RETTEW used standard utility-locating equipment representing the best available technology.
Located utilities were marked on the ground with the appropriate paint color. Utility clearance
work and documentation conformed to the provisions of Lockheed Martin’s Remediation
Contractor’s ESH Handbook, Revision 4, January 12, 2016, (Lockheed Martin, 2016) or its latest
update. Copies of permits, “Miss Utility” tickets, and the report prepared by the utility-locating
company arein Appendix A.

3.3 ABANDONMENT PROCEDURES

Pipe abandonment was completed in the areas described in Section 4. Generally, abandonment
included excavation as close as safely possible to the pipes and to the Cow Pen Creek bank. The
pipes were cut by saw, the landside was plugged with non-shrink grout, and the protruding piece
of pipewasthen removed. All soil generated from the pi pe abandonment was backfilled at the pipe
abandonment excavations on the same day, in accordance with the Lockheed Martin Corporation
Soil Management Plan (Tetra Tech, 2018). At Outfall Theta, a brick-lined catch basin was also

removed, and the associated excavation was backfilled on the same day.
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No soil showed visua signs of contamination during this work. No personnel were allowed entry
into excavations more than four feet deep without proper safety measuresin place, and excavations
did not remain open overnight. Excavated soils were managed and stockpiled in a manner such
that subsurface soils were backfilled first; topsoil was then backfilled and graded to match
surrounding contours. Photo documentation reports were generated for each abandonment and are

in Appendix B.

3.4 SITE RESTORATION

Following formal pipe abandonment, the site areas were restored to their previous condition.
Stabilization matting (Curlex® or similar) and seeding were used during the restoration. The
security fence in three areas aso needed repairs, which were completed as soon as possible after
work had been completed.

3.5 WASTE CHARACTERIZATION AND DISPOSAL

Investigation-derived waste (IDW), consisting of construction debris (excavated concrete and
brick), cut pipe pieces, residual soil adhering to construction debris, and personal protection
equipment (PPE), was generated during pipe abandonment. Most of the IDW was generated when
abandoning Outfall Theta and removing its brick catch basin. Construction debris was segregated
so that excavated soil could be used as backfill for the excavations. PPE IDW was put in trash bags
and placed in afacility trash receptacle to be disposed of as general refuse.

Brick, concrete, stedl, cast iron, terra cotta, and corrugated metal (with soil waste minimized) were
collected and stored in a United States Department of Transportation (USDOT)-approved
20 cubic yard (cy) roll-off. Theroll-off was appropriately 1abeled and logged on an IDW inventory
form. Wastes were characterized and disposed of in accordance with applicable state and federal
regulations, and with the MRC waste management plan (Lockheed Martin, 2009).

Theroll-off was staged on firm ground in Block G, in an areaidentified and approved by Lockheed
Martin personnel, for easy loading access and mobilization/demobilization. The generated IDW
contained in the 20-cy roll-off was removed from the facility on July 11, 2018 and properly
disposed of in accordance with federal, state, and local regulations. The waste manifest received

upon roll-off removal, as well as the waste profile used for thiswork, is attached as Appendix C.
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SECTION 4
INFRASTRUCTURE ABANDONED

This report describes the methods used to abandon the six pipes identified in Section 1. This
section describes the investigation that was completed and the physical condition of each
abandoned item. Table 1 summarizes the findings of the Infrastructure Assessment Report (Tetra
Tech, 2017 and the results of this document. Field reports, including photo documentation, are

included as Appendix B.

4.1 OUTFALL ZETA

Ouitfall Zeta consists of a six-inch-diameter pipe that was first observed during the 2011 utility
cross-connection (UCC) survey (Tetra Tech, 2012). The Geonic, Inc. model electromagnetic
31MK2 instrument used during the UCC survey detected variations in soil conductivity and
subsurface metallic objects. The pipe was traced to the center of the concrete foundation of the
former Aero-Physics Lab/Wind-Test Building. Flow from the pipe was not observed during the
2015 visual inspections of the MRC-Cow Pen Creek shoreline (CDM Smith, 2016).

The discharge point at Outfall Zeta was visually inspected during low tide. The inspections
revealed that a three-foot section of pipe had apparently dislodged from the bank and was sitting
in the water. This section of pipe was removed during the Cow Pen Creek sediment remediation
project. A semicircular hole filled with sediment was once visible in the bank near the pipe, but

that feature is no longer evident.

No flow was observed during rainfall on July 6 and July 24, 2017, but the outfall area was mostly
obscured by tidewater. No flow was observed from the bank during an exceptionally low tide on
August 1, 2017. The location of Outfall Zeta is shown on Figure 4. Although no active flow was
observed from this outfall (and it is therefore not currently an active pathway for contaminants),
abandonment was recommended to prevent it becoming a groundwater or drainage preferential

pathway in the future.
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On June 19, 2018, a mini-excavator was used to attempt to locate Outfall Zeta. A trench
(approximately four feet long by two feet wide) was excavated to a total depth of five feet inside
thefencethat borders Block G and Cow Pen Creek. Thisareaof Block G was previously excavated
to a depth of six feet during soil remediation, and stone was used as backfill in the origina
excavation. The trench was excavated to five feet below ground surface (bgs); however, water was
encountered at 3.5 feet bgs.

Water inflow was rapid and the sidewalls of the excavation were collapsing. The depth of Outfall
Zetawas estimated to be at |east eight feet bgs, so excavation was halted, as shoring and extensive
water handling would be necessary to locate, cut, and cap the pipe. The excavation was backfilled

and restored to previous conditions with Curlex® and grass seed.

On June 21, 2018, a brush trimmer was used to clear minimal vegetation from the bank of Cow
Pen Creek and to locate the cleanout pipe for Outfall Zeta. The outfall’s six-inch cast-iron pipe
was found filled with grout (and therefore likely abandoned previously), approximately 10 feet
from the Block G fence towards Cow Pen Creek. The remnants of the grouted cast-iron cleanout
pipe were broken up and placed in aroll-off for disposal, and the area was restored.

4.2 OUTFALL WITH UNIDENTIFIED SIX-INCH-DIAMETER
CORRUGATED METAL PIPE

A six-inch-diameter corrugated metal pipe (CMP) was observed during the 2011 UCC survey

(Tetra Tech, 2012). It was traced from the outfall and ended within the former sewage treatment

plant leaching-field in Block G. It was likely associated with the historical sewage treatment plant

(Figure 4).

No surface drains connect to this pipe, and whether it ever collected drainage water is unknown.
The pipe was observed during two significant rainfalls (July 6 and July 24, 2017), and no water
flow was observed. Although no active flow was observed, abandonment was recommended to

prevent this pipe's use as a preferential pathway in the future.

Personnel were mobilized on June 19, 2018. The pipe’s location on the creek side of the Block G
fence necessitated the remova of a small section of the fence to allow mini-excavator access. The

mini-excavator dug atrench (approximately four-feet-long by two-feet-wide by three-feet-deep) to
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locate the pipe aong the bank. When the pipe was located, it was saw cut, and the protruding pipe
was removed and placed in aroll-off. The remaining pipe was abandoned in place by sealing with
non-shrink grout, and the excavation was backfilled and restored to previous conditions with
Curlex® and grass seed. The displaced fencing was restored on June 21, 2018.

4.3 OUTFALL ETA

Outfall Eta consisted of two pipes. a four-inch-diameter cast iron pipe (CIP) drain (north) and a
12-inch-diameter CMP drain (south). The outfalls are shown on Figure 4. Outfall Eta pipes were
observed during the 2011 UCC survey, and a geophysical survey was also completed at that time
(Tetra Tech, 2012). During the UCC survey, the four-inch pipe was traced back to the features of
the former sewage treatment plant, and the 12-inch pipe wastraced back to the concrete foundation
of the former Vibration and Fuel-Test Lab buildings. A visua inspection of the pipes was
performed during two significant rains (July 6 and July 24, 2017) and no water flow was observed.
Although no active flow was observed at these pipes, abandonment was recommended to prevent

their becoming a groundwater or drainage preferential flow pathway in the future.

On June 19, 2018, a mini-excavator was used to dig a trench approximately four-feet-long by
three-feet-wide by three-feet-deep. Both Outfall Eta pipes were located, saw cut, and their
protruding pieces were removed and placed in aroll-off. The remaining pipes were abandoned in

place by sealing with non-shrink grout and the area was restored with Curlex® and grass seed.

4.4 OUTFALL THETA

A small amount of water flow was observed at Outfall Theta on July 31 and August 1, 2017. A
portable camera was used to map the line from the outfall to approximately 30 feet inland.
Excavation at this point found that a manhole cover had been placed over a brick catch basin. A
pipe running from the outfall was also observed, as well as another pipe entry to the east, toward
former structures in Block G. The line was traced approximately 30 additional feet east to its
terminus. The pipe was approximately four feet below grade.

This pipe appears to have been a discharge line associated with former buildings in the areg;
however, it was terminated in the past, perhaps as the land use changed over time. Flow at the

outfall appearsto be stormwater flowing into the catch basin; aternatively, the catch basin or pipe
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bedding might be intercepting groundwater. Although the abandoned utility did not appear to be
an active pathway for contaminants, it is transmitting water and discharging to Cow Pen Creek, so

it was recommended for abandonment.

On June 20, 2018, a mini-excavator was used to dig an excavation (approximately seven-feet-long
by seven-feet-wide by 3.5-feet-deep) around the brick-lined manhole structure connected to Ouitfall
Theta. This structure was uncovered, and the influent cast-iron pipes were saw cut. The mini-
excavator then removed the entire manhole and placed it in a roll-off for disposal. The remaining
influent and effluent pipe (terra cotta) were abandoned in place by sealing with non-shrink grout,

and the excavation was backfilled and restored with Curlex® and grass seed.

On June 21, 2018, amini-excavator was used to remove the protruding terra cotta effluent pipe on
Ouitfall Theta's bankside via straps attached to the pipe. This method was used so that the existing
perimeter fence could remain undisturbed. The removed section of pipe was placed in a roll-off

for disposal. Soil and Curlex® were used to restore the area.

45 OUTFALL KAPPA

The discharge point of the Outfal Kappa pipe (see Figure 5) was observed during two significant
rains on July 6 and July 24, 2017, and no flow was observed. A geophysical survey could not be
completed aong the creek bank in thisarea due to heavy vegetation and asteep slope. A geophysical
survey conducted farther inland was unable to trace the pipe. Outfall Kappa was near a sanitary
sewer manhole that was behind the rear of the former barracks area in recognized environmental
condition (REC) #13 (Former Boat Dock Ared). Although the abandoned utility did not appear to
be an active pathway for contaminants, abandonment was recommended to eliminate its potentia

for becoming a groundwater or drainage preferential pathway in the future.

On June 20, 2018, amini-excavator was used to dig atrench (approximately three feet by three feet
by three feet) inside the Block F perimeter fence to locate Outfall Kappa. The 1.5-inch stedl pipe
was found approximately 1.5 feet bgs and was cut using a saw; the protruding piping was then
removed from the bank. The protruding piece, approximately 21-feet-long, was cut into smaller

three-foot sections and placed into a roll-off. The remaining pipe was abandoned in place by

8530 Tetra Tech: Lockheed Martin Middle River Complex e Infrastructure Abandonment Report
September 2018 Page 4-4



sealing with non-shrink grout, and the trench was backfilled. The disturbed area was restored with
Curlex® and grass seed.

4.6 OUTFALL LAMBDA

Ouitfall Lambda (see Figure 5) was detected during a geophysical survey. It isalinear feature that
traced from Outfall Lambda and ended approximately 160 feet inland. The outfall wasin Block F
and was partially submerged in Cow Pen Creek. Thedischarge point of Outfall Lambdaistypically
under thetide level, and alow tide and significant rainfall did not occur simultaneously during the
field investigation.

Photographsin the Outfall and Drainage Areasin Cow Pen Creek and Dark Head Cove technical
memorandum (CDM Smith, 2016) indicate that water flow does not typically occur within this
pipe. The outfall consisted of eight-inch terra cotta with two 12-inch-diameter extensions on its
terminus. Although this utility does not appear to be an active pathway for contaminants,
abandonment was recommended to eliminate potential for becoming a groundwater or drainage

preferential pathway in the future.

Low tide conditions on June 20, 2018 were targeted for abandonment of Outfall Lambda. Once
low tide conditions were observed, a small section of the Block F perimeter fence was removed to
allow mini-excavator access. The excavator removed two 12-inch-diameter terra cotta extensions
of Outfall Lambda after a trench (two-feet-wide by two-feet-long by two-feet-deep) was dug on

the fence line. The pipe was located, cut, and the protruding section was removed.

All sections of piping were placed in aroll-off. The remaining piping was abandoned in place by
sealing with non-shrink grout, and the excavation was backfilled and restored with Curlex® and
grass seed. The disturbed fence was restored to its original condition after work was compl eted.
The unidentified outfall east of Outfall Lambda shown on Figure 5 could not be found in the field
investigation associated with Infrastructure Assessment Report (Tetra Tech, 2017). No further

action was taken.
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Figure 1 Middle River Complex Location Map
Figure 2 Site Layout and Tax Blocks
Figure 3 Cow Pen Creek and Dark Head Cove Outfall Locations

Figure 4 Geophysical Survey Area—OQOutfall Theta and
Historical Features in Southern Area of Block G
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Table 1

Summary of Characteristics, Infrastructure Assessment Results, and Infrastructure Abadonment Results
Infrastructure Abandonment Report
Page 1 of 7

Infrastructure Updates Found
during Records Review

Infrastructure
Assessment Field
Activities

Infrastructure Assessment Results

Possible Contaminant
Pathway/
Recommendation

Action / Abandonment
Completed

Outfalls Listed on Middle River Complex National Pollutant Discharge Elimination System (NPDES) Permit
001 yes Cow Pen Creek|Western Part of Block A; Building M |Outfall is not visible. There is wet Middle River Complex [None - Correct delineation is noted on |No records review was needed per ~ |None -- Typical of storm water OF-001 sign installed to mark
and P area area Plate 2 of Outfall and Drainage Areas |the Outfall quality, no outfall location
of Block I; Northern part of Parking  |evidence of flow. in Cow Pen Creek and Dark Head Cove |and Drainage Study. action recommended.
Lot 2 in Block H. technical memo (CDM Smith, 2017)
002 yes Cow Pen Creek|Block H Southern part of Parking Lot Middle River Complex |None No records review was needed per  |None - Typical of storm water OF-002 sign installed to mark
2, Block I Maintenance Shop Area. the Outfall and Drainage Study. quality, no outfall location
action recommended.
003 yes Cow Pen Creek|Drop Hammer Building area; Southeast divide no known. Drainage |Pipe size and material. Exact  |Middle River Complex [Review delineation with LMCPI. Topography (Figure 1-H Building, 1. Observe area during a rain |1. Block G is not receiving sheet flow from |Typical of storm water OF-003 sign installed to mark
Northern part of Parking from Storage and southern HA surface drainage boundaries. Follow up with record search and field |Storage Building, and HA Building |event to determine if it is Storage building, H Building, and HA quality, no outfall location
Lot 3. buildings may discharge to 004. inspection including observation Topography in Appendix A) suggests |receiving sheet flow from the |Building located in Block I. Sheet flow is action recommended.
during rain as necessary. Determine  |water runoff from the Storage Area  [Storage building, H Building, [traveling down the drainage swale along the
outfall diameter and material. and HA Building would flow through |and HA Building. eastern side of Chesapeake Park Plaza.
Block G towards Cow Pen Creek. 2. Record outfall pipe size and|2. Outfall is an 18-inch diameter reinforced
material. concrete pipe.
004 yes Cow Pen Creek|Has metering station; South end of Exact surface drainage Middle River Complex |Confirm abandoned status of 48 inch  |See Abandoned 48" Outfall None - Typical of storm water OF-004 sign installed to mark
Building A and B; Between Buildings boundaries. drain. quality, no outfall location
A and B-full length; Block G middle action recommended.
to southern part of Parking
Lot 3.
005 yes Dark Head |[County Road Ditch (Block E Plug has diverted Block E flow to Drainage Divide in Road Ditch. [Middle River Complex |None unless exact catchment area of ~ |No records review was needed per 1. Verify Outfall 005 plug 1. CCTV verified plug remains intact. Not active if plug remains Not applicable
Cove Diverted to 008 because of plug at  |Outfalls 006 and 008. road ditches must be defined. the Outfall and Drainage Study. remains effective. intact, no action
County Road). recommended.
008 yes Dark Head  |Block E slab (North and South and ~ |Assumed flow divide runs east-west. |Exact limit of catchments in Middle River Complex |None. Note that Block E remediation No records review was needed per ~ [None. Outfall repair and - Typical of storm water Not applicable
Cove central [by flow backup]) and Block |Flow to north discharges to Outfall ~ |Block E. Catchments are currently assumes removal of old drains [the Outfall and Drainage Study. access manhole added near quality, no
E Roads. Block E North may go 006, flow to south discharges to determined by grading and its and replacement with new drains. Dark Head Cove as part of the action recommended.
directly to 006. Outfall 008. effect on sheet flow. sediment remediation project.
006 yes Dark Head |Overflow from 008. May also drain  |Assumed flow divide runs east-west. |Exact limit of catchments in Middle River Complex |None. Note that Block E remediation No records review was needed per ~ [None. Outfall repair and - Typical of storm water Not applicable
Cove northern part of slab. Flow to north discharges to Outfall ~ [Block E. Catchments are currently assumes removal of old drains  [the Outfall and Drainage Study. access manhole added near quality, no
006, flow to south discharges to determined by grading and its and replacement with new drains. Dark Head Cove as part of the action recommended.
Outfall 008. effect on sheet flow. sediment remediation project.
009 yes Dark Head |VLS Area and Block I south of None of significance. Middle River Complex |None No records review was needed per 1. Possible geophysical survey|1. Geophysical survey of unknown pipe Drain line appears to transmit |Not applicable
Cove Building C. LMC area north of this the Outfall and Drainage Study. to locate the origin of the unsuccessful due to presence of out of groundwater directly into the
discharges to Outfall 007. Part of A 4-inch diameter pipe with a heavy |4-inch pipe that discharges service communication line. storm drain line. There is no
Block D, Parking Lot 6. flow of water was observed in the into the 24-inch CMP leading |2. Excavation was completed in the area, known significant
24-inch diameter CMP leading to to Outfall 009. pipe was found to be 6-inch diameter terra | groundwater impacts in this
Outfall 009. The 4-inch pipe was cotta pipe that appears to have been installed |area. No action
discovered during a CCTV inspection to drain groundwater in the area. The pipe |recommended.
of the 24- inch CMP during sediment was broken during excavation due to its
remedial action activities in February fragile condition, repairs were made and the
2017. The origin of the pipe is pipe remains in place acting as a
unknown. The pipe has not been groundwater conduit. The full extent of the
detected during previously completed pipe was not identified at this time.
geophysical surveys in the area.




Table 1

Summary of Characteristics, Infrastructure Assessment Results, and Infrastructure Abadonment Results
Infrastructure Abandonment Report
Page 2 of 7

Infrastructure Updates Found InfraStrUCtur.e Possible Contaminant Action / Abandonment
. X Assessment Field Infrastructure Assessment Results Pathway/
during Records Review o ’ Completed
Activities Recommendation
Outfalls Receiving Flow from Martin State Airport
90F001 yes Dark Head |MSA Terminal Area and ditches both |Martin State Airport catchments are |Exact flow boundaries in Outfall and some piping [None except the scheduled repairsto  |No records review was needed per ~ |None. Twin 24-inch drain -- Typical of storm water Not applicable
Cove sides of defined in Wilson Point is on 36 inch the Outfall lines were quality, no
Wilson Pt Rd. the MSA Stormwater Pollution Road - a minor point. Middle River Complex. |Outfall and twin 24 inch drains under |and Drainage Study. replaced as part of the action recommended.
Prevention Plan (EA Engineering, Catchment is Wilson soil remedy and sediment remedy sediment remediation project.
Science and Technology, June 2014). Point Road and Martin  |contracts. Outfall repairs will be
State Airport. completed in the fall of 2017
when the bulkhead
rehabilitation project is
completed.
8OF001 yes Dark Head |MSA entry road and ditches Wilson Exact flow boundaries in Outfall and some piping |None No records review was needed per  |None - Typical of storm water Not applicable
Cove Pt Road. Wilson Point Road - a minor  |is on Middle River the Outfall and Drainage Study. quality, no
point. Complex. action recommended.
Catchment is Wilson
Point Road and Martin
State Airport.
IN159 yes Dark Head |Ditches Wilson Pt Road. Exact flow boundaries in Outfall and some piping [None No records review was needed per  |None. Note, PCBs were - Typical of storm water Not applicable
Cove Wilson Point Road - a minor  |is on Middle River the Outfall and Drainage Study. detected in this storm drain quality, no
point. Complex. line on Martin State Airport action recommended.
Catchment is Wilson property at a concentration of
Point Road. 1.71 mg/kg during sampling
conducted in December 2013.
Outfalls Not Listed on Middle River Complex NPDES Permit
Alpha A yes Cow Pen Creek|Likely drains Block H parking lot and |Storm grate on east side of road; Pipe diameter. Not shown on  |[Middle River Complex |Stormwater sources need to be Requested available EM data from [1. Conduct a geophysical 1. Geophysical survey detected linear feature [ Typical of storm water Not applicable
off-ramp evidence of utility determined. Enviroscan. survey of originating from catch basin in the grass area [quality, no
one-way road. water on west side of road. No pipe  [plan. Exact Limits of Drainage. Examine geophysical record to see if the pipe. between the fence and the access road and  |action recommended.
visible. Where are inlets? No inlets the pipe can be identified. If the pipe is 2. CCTV 24" pipe to locate  |ending at the outfall.
shown in Block H parking lot not found, perform a new geophysical endpoint and outfall. 2. CCTV confirmed that the catch basin
but does it collect runoff from survey to locate the pipe and flow 3. Test pit excavation to collects water and the 15-inch diameter pipe
parking lot? contributions. Observe during a rain locate pipe. discharges west towards the outfall. No pipe
event. exists running east towards Parking Lot No.
2.
3. No test pit excavation was necessary as
the geophysical survey and CCTV data were
conclusive.
Beta B yes Cow Pen Creek|Likely drains Block H parking lot and |Rock swale; no pipe visible. Not shown on utility plan. Stormwater sources need to be Requested available EM data from |[1. Conduct a geophysical 1. Geophysical survey detected a linear Drain line appears to transmit |Not applicable
off-ramp one-way road. Exact Limits of Drainage. determined. Examine geophysical Enviroscan. survey of the pipe. feature that runs a foot west of the Block H  [groundwater directly into the
record to see if the pipe can be 2. Possible test pit excavation |fence and extends approximately 200 feet storm drain line. There is no
identified. If the pipe is not found, to locate pipe. east under the parking lot. 2.Test pit known significant
perform a new geophysical survey to confirmed the presence of a French drain groundwater impacts in this
locate the pipe and flow contributions. that terminates at the fence line (pipe area although investigation of
estimated at 12-inch diameter steel pipe with [chlorinated solvents is
0.5-inch diameter drilled weep holes). ongoing west of Building A
Accumulated water appears to be the source |under separate contract. Defer
of the water seepage located in the roadway. [action to findings of ongoing
3. No outfall pipe (Beta) was found along the |groundwater study.
creek during this investigation.
Gamma G no Cow Pen Creek|Concrete Rubble - Sheet flow when it [No intact outfall, just concrete pieces |No pipe seen in field or shown [Middle River Complex |Observe during rain to determine if No records review was needed per 1. Observe during a rain event | 1. Field investigation determined the No outfall exists, action taken |Not applicable
rains? (debris); no indication of an outfall. It [on utility plan. Do not know this a drainage swale. the Outfall and Drainage Study. to determine if concrete concrete rubble does not represent an outfall, [to remove debris during
is a swale. origins of concrete. rubble is a drainage swale. no significant drainage noted during rain sediment remediation project.
events. Debris was removed as part of the
sediment remediation project.
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Infrastructure Updates Found InfraStrUCtur.e Possible Contaminant Action / Abandonment
T (RIS (i Assessmgr.lt Field Infrastructure Assessment Results Pathway/ : Completed
Activities Recommendation
Outfalls Receiving Flow from Martin State Airport
Delta D Intermittent  [Cow Pen Creek|Near old storm grates located on far |Partially buried; water visible Concrete Pipe with diameter Middle River Complex |Stormwater sources need to be No historical maps depicting the 1. Observe during rain event |1. Flow was observed from the pipe during a |Typical of storm water Not applicable
side of old road; may drain road. suggesting it does flow. ~14". No pipe shown on utility determined. Conduct a records search |outfall or utility line were found to see if flow is coming from |significant rain event. quality, no
plan. and observe during a rain event. during records search. pipe. 2. Geophysical survey showed a linear action recommended.
Conduct a geophysical survey if 2. Conduct a geophysical feature running from a catch basin located
necessary. survey of the pipe to along the fence line between the access road
determine where it ends. and Parking Lot No. 3.
3. CCTV inspection was performed using the
catch basin as an access point. CCTV
confirmed the presence o a 15- inch diameter
pipe running from the catch basin to the
outfall.
[Abandoned 48 Not Seen Formerly Cow [Formerly much of area of Outfall 004. Site Utility Plan (Figure 1) Middle River Complex [Confirm status by records searchand [CCTV completed in January 2013 as |1. Conduct a geophysical 1. The geophysical survey did not detect the |No utiltily exists. Line Not applicable
inch Outfall Pen Creek shows a 48-in CMP between & observe during rain to see if there isa [part of the cleaning of Outfalls 004  |survey in Block G to 48-inch diameter pipe transecting Parking  [removed from 2017 Site
and &. Detailed utility plans do discharge at Cow Pen Creek. and 009 confirmed that a pipe does  [determine if a 48-inch pipe  [Lot No. 3. Utility Plan.
not show this pipe. We don't not connect to the 36" Outfall 004 runs through Parking Lot No.
know if it exists. line. The "January 2013 Jet-Cleaning |3.
and Video Inspection of Outfall 04
and 09 Storm Drain Segments"
technical memo contains photos of
the 36-inch Outfall line between
IL-17-04 and IL- 18-04.
Epsilon E Flows Cow Pen Creek|This is a swale modified during GW  |Swale modified during GW Does it collect other parts of the [Outfall is on Middle None. Unknown does not affect mix of |No records review was needed per ~ |None Typical of storm water Not applicable
Remedy Construction in Block G to  |Remediation. Because of Tilley oil  [Tilley property? River Complex. flows from Tilley-only volume. the Outfall and Drainage Study quality, no
bypass GW remedy injection field.  |spill we know contributions are from Catchment includes and action recommended.
Influent flow and discharge location |back side of Tilley, drain under the Tilley Chemical
remain the same. Collects from ditch |building, roadside ditches and sheet Company.
along Chesapeake Park Plaza and flow from Lockheed Martin Block G. -
drainage behind Tilley building and
sheet flow in immediate area of Block
G.
ZetaZ Not Seen Cow Pen Creek|Legacy Drainage in fuel test and At base of slope. Know area it Pipe diameter 6". No drain Middle River Complex [Must observe during rain to see if Outfall Z pipe was observed during  [1. Observe during a rain event [ 1. Outfall Zeta was observed during two Soil cleanup to industrial use |Attempted to excavate pipe

treatment plant area.

collects.

inlets so how did it collect?
Active collection of rainfall to
be determined.

outfall still collects drainage.

the 2011 Utility Cross Connection
(UCC) Survey (Figure 4- 3 in
Appendix A). Geonic, Inc. model EM
31MK?2 instrument was used to detect|
variations in soil conductivity and
detect subsurface metallic objects to
determine where the pipe originated.
The end of the storm drain was traced
to the center of the concrete
foundation of the former Areo
Physics Lab/Wind Test Building.

to determine if storm water
flows from the pipes.

2. Observe during low tide to
determine if storm water flows
from the pipe.

significant rain events and during an
exceptionally low tide, no flow indicators
(i.e. upwelling and/or bubbles) were
observed.

2. During a low tide, the field crew noted
that a 3-foot section of the pipe from the
outfall had dislodged from the bank and is
sitting in the sediment. Flow was not
observed from the hole from which the pipe
presumeably had fallen.

standards was completed in
Block G. In additon,
groundwater remediation is
ongoing in this area. Itis
possble contaminants could
be migrating into this piping
and then transmitted to Cow
Pen Creek. Recommend
abandonment of this line.

June 19, 2018. Excavated to 5
feet and encountered
groundwater with no sign of
pipe. Excavation ceased due
to significant measures
needed to continue
excavation. Located vertical
cleanout pipe June 21, 2018
which was previously filled
with concrete/grout unknown
to Tetra Tech. Vertical
cleanout pipe dug out 1 foot,
broken off, and soil/brush was
used to restore area.
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Infrastructure Updates Found
during Records Review

Infrastructure
Assessment Field
Activities

Infrastructure Assessment Results

Possible Contaminant
Pathway/
Recommendation

Action / Abandonment
Completed

[Unidentified 6"
(CMP

between Zeta and
[Eta

Pipe diameter 6".

Middle River Complex

Not identified during the Outfall and
Drainage
Study

6" CMP Storm drain pipe was
observed during

the 2011 Utility Cross Connection
(UCC) Survey (Figure 4-3 in
Appendix A) but not identified in the
Outfall and Drainage Area Study.
Geonic, Inc. model EM 31MK2
instrument was used to detect
variations in soil conductivity and
detect subsurface metallic objects to
determine where the pipe originated.
During the UCC survey, the 6" CMP
was traced from the outfall and ended
in the location of the former leach
field in Block G.

Based on the location of the 6" CMP,
and the location where it is depicted
on the UCC Figure 4-3 (Appendix B),
it is assumed that the pipe was
connected to historical leach field
activities.

1. Perform visual inspection
during a

rain event to determine if
storm water flows from the
pipe.

1. This outfall was observed during two
significant rain

events and there was no flow observed on
either occasion.

While the abandoned utility
does not

appear to be an active
pathway for contaminants, in
order to assure this does not
potentially happen in the
future, abandonment of this
pipe is recommended.

The unidentified 6" CMP was
abandoned June 19th, 2018
using a mini-excavator. The
pipe was saw cut, protruding
piece removed, and remaining
pipe abandoned with non-
shrink grout. No further actiol
required.

Eta H

Not Seen

Cow Pen Creek

Legacy Drainage: two pipes in fuel
test and treatment plant area

Pair of elevated 4 and 12-in drains
at creek. Drains Block G area.

No drain inlets so how did it
collect? Active collection of
rainfall to be determined.

Relationship to GW plume?

Middle River Complex

Must observe during rain to see if
outfall still collects drainage.

The Outfall H pipes were observed
during the 2011 Utility Cross
Connection Survey (Figure 4- 3 in
Appendix A). Geonics, Inc. model
EM 31MK2 instrument was used to
detect variations in soil conductivity
and detect subsurface metallic objects
to determine where the pipe
originated.

During the soil remedial action
activities, the construction team did
not observe any flow from Outfall H
North or South.

Outfall H is comprised of two pipes: a
4" CIP storm drain (North) that ends
in the leach field and a 12"CMP
storm drain (South) that was traced
back to the concrete foundation of the
former Vibration and Fuel Test Lab
buildings. Part of the concrete
foundation was removed during soil
remedial activities between 2015 and
2016.

1. Observe during a rain event
to confirm if storm water
flows from the pipes.

1. Eta North and South were observed during
two significant rain events and there was no
flow observed from either pipe.

While the abandoned utility
does not appear to be an
active pathway for
contaminants, in order to
assure this does not
potentially happen in the
future, abandonment of this
pipe is recommended.

Eta South and Eta North were
abandoned on June 19th,
2018 using a mini-excavator.
The pipes were located, saw
cut, protruding piece
removed, and remaining pipes
abandoned with non-shrink
grout. No further action
required.
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Infrastructure Updates Found
during Records Review

Infrastructure
Assessment Field
Activities

Infrastructure Assessment Results

Possible Contaminant
Pathway/
Recommendation

Action / Abandonment
Completed

Theta 6

Yes

Cow Pen Creek

Unknown.

6-in pipe at creek; water is clear; no
odor or PID reading.

Drainage area; geophysics
indicate ® may be connected to
Block G Fuel Test Lab UST
(suspected to be oil/water
separator). Flow was observed
before and after UST removal.
Orange staining, often an
indicator of groundwater
infiltration, has been observed
inside of the pipe.

North American Electric

Search Lockheed Martin records.
Follow up with NAE interview to
determine how NAE drainage

Discharges and if they know of H.

A drawing titled "Outside Utility
Plan" dated 2/15/1940 (Appendix A)
depicts a 12" T.C. outfall in the
location of Outfall @. The line is
marked as sanitary sewer and is
present all the way up into Block L.
The pipe on the drawing runs parallel
to the former sewage treatment plant
leach field in Block G and extends to
an outfall that appears to discharge to
Cow Pen Creek. The line is labeled
as an 8” pipe inland, and as a 12”
T.C. pipe at the outfall.

Geophysics conducted during the soil
remedial action (to determine if the
6" pipe was connected to the 10,000
gallon storage tank in Block G) was
only effective in tracing the line a
short distance inland. However the
trajectory of the traced portion of the
6" pipe was consistent with the
depiction of the 12" T.C. pipe on the
1940 utility plan.

1. Conduct a geophysical
survey to locate 6-inch and
8-inch pipes.

2. Test pit excavation to trace
the 6- inch pipe and determine
if it connects to the historical
12-inch sanitary sewer.

1. The geophysical survey detected linear
features in the locations of the 6-inch pipe
leading to Outfall Theta and the 12-inch terra
cotta pipe.

2. Use of a portable camera and excavation
traced the 6- inch line approximately 60 feet
inland (east) and included a catch basin. The
line terminated suddenly. No connections
were noted to any other piping.

The abandoned utility does
not appear to be an active
pathway for contaminants,
however it is transmitting
water that is discharged to
Cow Pen Creek.
Abandonment of this pipe is
recommended.

Outfall Theta was abandoned
June 20 and 21, 2018 using a
mini-excavator. An
excavation was dug around
the brick manhole structure
and the influent and effluent
pipes were uncovered and sa
cut. The brick manhole
structure was then removed b
the mini-excavator and the
influent and effluent pipes
were abandoned with non-
shrink grout. The protruding
piece of piping was also
removed via mini-excavator
and all areas disturbed were
backfilled and restored. No
further action required

Tota I

Cow Pen Creek

Possibly Tilley stormwater pond,
Tilley entrance

catch basins, Chesapeake Park Plaza
catch basin and storm flow from
NAE.

18-in outfall Observed. Flow has
odor

characterized as chemical by
community samplers. Tetra Tech
characterizes odor as similar to
stormwater pond on Tilley property.
This is the so-called "hidden outfall"
noted and sampled by the community.
Sampled offshore in November 2015.

Pipe is not shown on utility
plan and

historical documents differ on
location. Area collected is
unknown. It is unknown if the
Outfall receives stormwater
flow from the NAE property.

North American Electric

Field inspection to trace piping at the
corner of

the road and to determine if there are
drain inlets on NAE property is
recommended. Follow-up flow testing
with dechlorinated water may be
required. At the same time, another
search of records should be done. We
should think about asking Tilley what
they know about their pond and its
discharge if the recent MDE audit did
not clearly identify a source.

One inlet was observed during visual
inspection performed in April 2016.
Observation concluded there is one
inlet present on NAE property
directly within the property fence.
One manhole was observed within
the fence line. Drawing titled “Plot
Showing Locations of Hydraulic
Vibration and Fuel Testing Areas —
Plant No. 1, Building & Field Eng’r
Dept.” dated 8/12/1943 (Appendix A)
depicts a second manhole along the
pipe run that cannot be visually
located in the field. It is assumed that
this manhole is buried.

1. Initiate meeting with Tilley
Chemical personnel to discuss
the pond located on their
property.

At the time this report was prepared, no
action had
occured on this issue

Initiate meeting with Tilley
Chemical

personnel to discuss the pond
located on their property.

Not applicable




Outfalls Not Listed on Middle River Complex NPDES Permit (continued)

Table 1

Summary of Characteristics, Infrastructure Assessment Results, and Infrastructure Abadonment Results
Infrastructure Abandonment Report
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Infrastructure Updates Found
during Records Review

Infrastructure
Assessment Field
Activities

Infrastructure Assessment Results

Possible Contaminant
Pathway/
Recommendation

Action / Abandonment
Completed

a concrete

tarmac which defines the boundaries
of REC

#4. No other structures were
historically present within the REC.
Concrete tarmac is still in place.

The 2.5-inch utility line running from
the feature labeled "New Pump Pit,
Air Water Separator" on the undated
drawing titled "Plan of Roadways
adjoining Navy Building" (Figure
3-8) is likely still in place.

USTs in REC #5

was removed during a soil remedial
action in March 2016. The piping ran
from REC #5, through REC #4, to the
former structure on the bulkhead.

An undated drawing title "Plan of
Roadways adjoining Navy Building"
(Appendix A) was found during a
records search of the Naval Archives
in College Park, MD. The drawing
depicts a 2.5-inch utility line running
from a feature labeled "New Pump
Pit, Air Water Separator".

survey to
determine if the 2.5-inch
diameter pipe is present.

feature in
the area depicted on the historical figure.

recommended.

Kappa K No Cow Pen Creek|Legacy drain of former Martin and ~ |""Small'* diameter noted. Active collection of rainfall to  [Middle River Complex [Observe during a rain event to Outfall Kappa could possibly be the [1. Observe during a rain event [ 1. Outfall Kappa was observed during two  [While the abandoned utility [The 1.5" steel pipe of Outfall
Navy activity? be determined. determine if the outfall collects 8" T.C. storm sewer depicted on the [to determine if storm water  |significant rain events and no flow was does not appear to be an Kappa was abandoned June
stormwater. If it does, stormwater "Naval Aviation Facilities-Receiving |flows from the pipes. observed during either occasion. active pathway for 20,2018 using a mini-
sources need to be determined. Barracks showing conditions June 30 |2. Conduct a geophysical 2. The geophysical survey could not be contaminants, in order to excavator. The pipe was
Records search and geophysics may be |1944.". The storm sewer depicted in [survey to locate the drain in  |completed near the bank due to heavy assure this does not located, saw cut, and
required to trace the pipe to the naval barracks drawing originates |Block F. vegetation and a steep slope but the line was [potentially happen in the protruding piece removed.
stormwater sources from an inlet that is depicted not traceable further inland. future, abandonment of this | The remaining pipe was
Try observing at low tide. Verify approximately 190 feet inland from pipe is recommended. abandoned with non-shrink
Position on Outfall study map. It looks |the pipe discharge point. grout. No further action
like it is plotted where K was found. required.
Lambda L No. Cannot |Cow Pen Creek|Unknown. Legacy drain of former 2nd "hidden outfall" noted by team  |Pipe diameter. Active collection|Middle River Complex |Observe during low tide to determine if|No historical maps depicting the 1. Conduct a geophysical 1. A linear feature was detected during the  |While the abandoned utility |Low tide conditions were
observe because Martin and Navy activity? and shared with MDE and sampled  [of rainfall to be determined. flow occurs. Conduct records search. If|outfall or utility line were found survey to locate the drainin  |geophysical study. The feature ended does not appear to be an targeted to locate and
Outfall is under offshore in November 2015. necessary observe during rain and during records search. Block F. approximately 160-feet inland from the active pathway for abandon Outfall Lambda on
water. conduct a geophysical survey to trace 2. Determine pipe diameter  |outfall. contaminants, in order to June 20, 2018 using a mini-
the pipe. size during low tide and check|2. The pipe is an 8-inch diameter RCP with |assure this does not excavator. The pipe was
for flow. two 12-inch diameter RCP extentions of potentially happen in the located, saw cut, protruding
unknown origin. future, abandonment of this  |pieces removed, and
pipe is recommended. remaining pipe abandoned
with non-shrink grout. No
further action required.
[Unidentified East Not Known Dark Head [Unknown. Legacy drain of former Utility plan shows an outfall Middle River Complex |Confirm status by records search and [No historical maps depicting two 8" |1. Conduct a geophysical The geophysical survey did not indicate any [No further action Not applicable
of Lambda L Cove Martin and Navy activity? East of the K location. Size is observe during rain to see if there isa [tile utilities were found during survey to try and locate any  |anomalies near where the unidentified outfall |recommended.
not documented but it is shown discharge at Cow Pen Creek. records search. discharge points. was once observed. The bulkhead in this area
as collecting flow from two 8-in has been repaired in early 2017 and the pipe
tile pipes. Could be old leach was likely covered at that time.
field, could be groundwater
depression system, could be not
real.
Recognized Environmental Conditions (RECs)
IREC #4 NA NA NA The Boat Launch Area is covered by Middle River Complex |NA Piping associated with the seven 1. Conduct geophysical 1. Geophysical survey did not detect a linear |No further action Not applicable




Table 1

Summary of Characteristics, Infrastructure Assessment Results, and Infrastructure Abadonment Results
Infrastructure Abandonment Report
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Infrastructure Possible Contaminant .
Infrastructure Updates Found ) Action / Abandonment
. X Assessment Field Infrastructure Assessment Results Pathway/
during Records Review o ’ Completed
Activities Recommendation
Recognized Environmental Conditions (RECs) (continued)
[REC #13 NA NA NA REC #13 is an open, relatively flat Middle River Complex. |NA A metallic pipe leaking an oily, 1. Conduct geophysical 1. Geophysical survey detected a historical |No further action Not applicable

grass- covered parcel of land in Block
F. The REC is covered with a well
maintained grass lawn with shrubs
and trees thickly growing along the
Cow Pen Creek shoreline.

The REC is currently inactive
although lawn care maintenance is
conducted routinely.

A portion of REC #13 is
slated to be used as part
of the Critical Area
Commission Mitigation
Area for the Dump Road
groundwater
remediation.

grease-like substance was discovered
during soil remedial action activities
in July 2015. The pipe was found in
Area A depicted on Figure 4-1 -
Verification Sampling Locations
Block F in Appendix A.

A foundation wall and piping
network were also discovered in Area
A during excavation. The foundation
wall was parallel to Cow Pen Creek
and extended approximately 10 feet
across the excavation area. The
piping network consisted of several
1.5-inch inside-diameter steel-pipes
that extended vertically into the
ground. An exploratory excavation
was advanced to a depth of 8.5 feet
bgs outside of the foundation wall to
follow the piping. Fill material
consisting of brick, wood, concrete,
and rock fragments was observed in
the excavation and no evidence of a
sump, underground storage tank
(UST), or other structures was found.
Historical site drawings from the
2003 environmental site assessment
(Earth Tech, 2003) indicate that the
piping and foundation features may
be remnants of former naval barracks.
A drawing depicting the former naval
barracks and other buildings was
found during a records search at the
Naval Archives in College Park, MD.
The drawing shows water, sewer,
storm sewer, steam, and the G.L.
Martin A.D.T signal system utility
lines, as well as the barracks, mess,
recreation, storage, and other
buildings in the western portion of
REC #13.

survey to locate historical
underground features
associated with the Naval
Barracks.

drinking water line that ran from the barracks
towards the tarmac. No other historical
features were detected by the geophysical
survey.

recommended.
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LOCKHEED MAH%JM{%

Risk Handling Checklist

Project Manager: Use this checklist to develop risk handling plans before the dig starts. You must also review Enterprise Operations
Procedure EO-28, Digging Projects.

XI What Lockheed Martin processes could be affected by the dig? No Lockheed Martin processes or operations are expected to be
impacted as all work will be conducted outside the secured area within Blocks G (inc Lot 3), F (inc old sea plane ramp), and H
(Lot 2). Tetra Tech will work with Lockheed Martin and their tenants to minimize potential impacts.

" XI What are the safety hazards? Utilities, slips/trips/falls, vehicle traffic, drill rig safety, pinch points

c

2 X What could fail? Excavator components

1)

S | XI How could it fail? A component of the excavation equipment could potentially fail. An inspection of the equipment will be
9’ conducted daily to ensure proper working condition.

<

? XI Does the area need to be returned to its normal state when the work is complete? Yes, excavation area will be backfilled with
3 excavated soil and seeded with straw cover.

[ How could the dig affect operations/test/production? No operations will be affected

[J Have potential risks been addressed with area management? No risks identified

XI Am | comfortable with any risk handling plans, understanding the potential impact? YES

[X] Ensure proper signage and communication. Proper signage, traffic cones etc... will be placed to safely divert traffic around the

_ work area when working on the public roadway.

o

g X| Coordinate road or access closures through Industrial Security before starting the dig. LMCPI, Security, EMCOR and the site tenant
8 leads will be notified of the field schedule.

;.fé’ [XI Ensure the work area is isolated from foot traffic by placing barriers and warning lights as required by EO-28.

©

= | XI Ensure that vehicle traffic will be safe. Use of traffic cones, barriers and/or caution tape

[J Ensure that product transport will be safe. N/A

XI Review facility drawings to identify utilities. Research old drawings as necessary. Available site engineering and utility maps

[X] Discuss the project with Facility Engineering/Maintenance staff that may have unique knowledge about the construction area not
documented in facility drawings.

[X] Process form EO-28-1, Dig Permit. Use this opportunity to explain the process and relate expectations to the contractor/LM organization
that will perform the dig.

X Have LM Telecommunications and the local utility identification service locate and mark utilities/underground obstacles.

X] Coordinate with other ongoing projects in the affected area. Will coordinate with any utility work in the area if present.

[0 Make every effort not to excavate around live utilities in service. Schedule an outage in advance or have Maintenance temporarily shut
down and isolate the utilities while excavating. Underground utilities marked by Miss Utility and private utility locating service, no
utilities identified close to excavations.

[0 Iflive utilities cannot be shut down while excavating, know where to isolate or shut them down if they are damaged while excavating.N/A

[J Have a spotter(s) work with the equipment operator. Hand dig when necessary. N/A

c

-% [] Excavate along the side of the utility; not on top. N/A

§ [0 weather may affect the dig. Ensure water pipes are protected during freezing weather, especially if the trench will be left open over
X3 night. Rain may cause the side of the trench to slough, which can undermine and break pipes/conduit. N/A

[] Ensure care when moving trench boxes in and out of trenches so pipes/conduit aren’t damaged by the boxes. N/A

[X] Ensure surface drainage is controlled so that water doesn’t get into the excavation and undermine soil supporting utilities.

X] Ensure stocked material is kept far enough back (minimum 2 feet) so that material and rocks don't fall on utilities in the open hole.
Excavated soil will be stockpiled a safe distance from the excavation.

[X] Ensure backfilling is done carefully: Re-bed utilities with proper material, filling all voids below. Keep inappropriate material from falling
on or being placed in the trench. Be careful when compacting backfill in the two feet directly above the utility. Backfilling will be
completed with excavator including compaction.

X] Keeps the as-built utility drawing in the field while the excavation site is open. Take pictures if possible (horizontal alignment and
elevations), if known utilities deviate from facility drawings or if utilities are found that are not on facility drawings. Give the modified as-
built drawings to the Building/Facility Manager, who will update the drawing database. Field geologist will maintain site maps onsite
and photographs will be taken to document all phases of the project

X Ensure that the equipment operator digs slowly and remains in control. Excavation equipment will be operated by and experienced
person.

c = [J Ensure that trenching and shoring methods comply with the applicable OSHA regulations and are overseen by a “Competent Person,”
© ®4 as defined in those regulations. N/A

Form EO-28-2 (January 26, 2009)



http://policy.global.lmco.com/p3/lockmart/eo/eo-28.html
http://policy.global.lmco.com/p3/lockmart/eo/eo-28.html
http://policy.global.lmco.com/p3/lockmart/eo/eo-28-1.doc

X Regularly inspect methods to prevent violations.

[] Ensure LM employees do not dig or enter any excavation that is more than four feet deep. N/A

Project Manager signature indicating completion of checklist review

Michael Martin M mZ/ /M@

Date
June 7, 2018

Form EO-28-2 (January 26, 2009)




LOCKHEED MAHT'HE#

Dig Permit

See Enterprise Operations Procedure EQ 28, Digging Projects, for instructions.

Date Projact Manager

June 7, 2018 Tom Blackman {Lockheed Martin EESH)
Mike Marlin (Tetra Tech)

Building/Localion

Tax Block F (inc old sea plane ramp), G (inc Lot 3), and H (Lot 2).

Purpose of wark:

1. Install 4 sign posts to mark outfalls 001, 002, 003, and 004 along Cow Pen Creek
2. Excavate lo try and locate a buried groundwater monitoring well (MW0O9A]) .
3. Remove § pipes from old operational infrastructure that protrudes from Cow Pen Creek and grout seal the remaining intact pipe

Company/LM organization performing dig
Tetra Tech overseeing Elite Environmental Services

Planned dig date Duralion Start lime

June 18, 2018 Two Weeks 0700

Expected depth Width Lengin

Approximately 5 to 6 feet below grade UploSh Uploi5f.

maximum

Underground utilities identified? | Overhead ulifities? Electrical lines? Gas lines?
&9 Yes [J No 0 Yes [ No LI N/A [ Yes & No I Yes & No
Sewer? Water? Telecommunications? Cther? Specify:
& Yas O No O Yes & No O Yes B No (I NA O Yes & No
Sile-specific or customer ulility locating requirements completed?

B3 Yes [ No [ N/A

Skelch of dig project (or attach drawing)

See Attached

A privale utility facating contractor (Rettew) was used to mark subsurface utilities. Confirmalion letter is attached.
Miss Ulility Ticket will be called in the week of June 11 and documentation will be provided at that lime,
The locations of the proposed work are presented in the enclosed map, Figure 1.

Project Manager Date Customer SELULITY +DLasT PenTECTIoN | Date
rojec .

%%M | June7,2018 W o i/ﬁ/ff
Telocommunications A / 4 Dale /W'm % a{&;‘/{
EsH Date " 5 é ,-z/

— o /&ZTZC{M /28

- @
z-‘,,a ATOL
iy R U F | i = e L

Form EQ-28-1 (January 26, 2009)

Scanned by CamScanner









SUBSURFACE UTILITY ENGINEERING

JOB COMPLETION REPORT

TO: Mike Martin - Tetra Tech

FROM: Robert Krause, RETTEW Field Services, Inc.

CC: Felicia Bechtel, RETTEW Associates, Inc.

DATE: 06/07/2018

CLIENT: Tetra Tech PROJECT LOCATION: Cow Pen Creek

PROJECT NO: 019872005 Middle River, MD

PROJECT NAME: Middle River

TECHNICIAN: Robert Krause

UTILITIES LOCATED: EQUIPMENT:

e  Storm Lines along Cow Pen Creek EM Locator (RD8000/Metrotech)
Ground Penetrating Radar (GPR)
M-Scope (metal detector)

C.A.T. Passive Locator

[ Acoustic Leak Detector

1 Magnetometer

O Integrity Assessment Camera

(1 Traceable Rodder

(1 Concrete GPR

SCOPE OF WORK

RETTEW completed a subsurface utility survey to mark-out utilities within 10 client-designated areas
along a portion of Cow Pen Creek (Figure 1).

METHODOLOGIES

RETTEW first traced utilities with visible surface features (i.e. manhole covers, valves, utility poles,
hydrants) utilizing the EM locator. RETTEW then searched the survey area for unknown utilities with
the GPR, M-scope, and the passive utility locator.

RESULTS/CONCLUSIONS

On June 4, 2018, Robert Krause arrived on-site and met with Mike Martin of Tetra Tech to identify
the survey areas and mark utilities. At Outfall Locations 001 through 004 an approximate 5-foot x 5-
foot area was cleared for sign post installation. Near Well Location MW09 an approximate 20-foot x
30-foot area was cleared. There were no conflicts identified in these areas.
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Middle River

June 5, 2018

RETTEW Project No. 019872005

RESULTS/CONCLUSIONS CONT.

At Outfall Locations ETA, Zeta, Theta, Kappa, and Lambda, outfall piping was traced approximately 15
feet from the pipe terminus in Cowpen Creek. Additionally, 10 feet on either side of the pipe was
cleared to allow for pipe excavation and removal.

Outfall pipes at Locations Zeta and Lambda could not be identified.

ATTACHMENTS: A location map in provided as Figure 1.

RETTEW, strives to provide quality and accurate locating services to all of its customers, but due to the nature of underground
facilities, RETTEW will not be held liable for any damaged facilities. All customers are advised that they are required to follow
their state's One-Call-Law before beginning excavation. The marks placed during this investigation are temporary markings for
utility mapping purposes. The marks are not intended, nor should they be used for construction; legal and/or recommended
construction tolerance zones associated with the identified utilities were not marked by RETTEW. Prior to construction
activities, RETTEW should be contacted for remarking of the utilities and construction tolerance zones.

RETTEW, will not guarantee the longevity of utility markings, due to activities on site that may destroy, or otherwise alter, the
markings that were placed on the ground by RETTEW, if the marks have been altered or destroyed, the customer is advised to
contact RETTEW for remarkings. Any electronically determined depths provided to the client are estimates only and due to
limitations equipment cannot be guaranteed. Client acknowledges that due to the limitations of the equipment used, safe
exposure and measurements are the only methods which can precisely determine location and depth of structures marked.

PREPARED BY: RECEIVEDBY:
Robert J. Krause — Senior Geophysicist

(Name and Title) (Name and Title)
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Basemap from Google Earth Pro
and RETTEW field notes.
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Prepared by: Title:
Utility Survey
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From: md@occinc.com

To: Mullis, Josh
Subject: Ticket: 18369245
Date: Monday, June 11, 2018 9:55:21 AM
NOTICE OF INTENT TO EXCAVATE STANDARD
Ticket No: 18369245
Transmit Date: 6/11/18 Time: 9:55 AM
Release Date: 6/11/18 Time: 9:55 AM Type: WEB
Response Due By: 6/13/18 Time: 11:59 PM
Expiration Date: 6/27/18 Time: 11:59 PM
Caller Information
Company: TETRA TECH, INC Type: NON-MEMBER
Contact Name: JOSHUA MULLIS Fax:
Phone: (410) 279-2700
Caller Address: 20251 CENTURY BLVD SUITE 200 GERMANTOWN, MD 20874
Email Address: josh.mullis@tetratech.com
Job Site Contact: JOSH MULLIS Phone: (410) 279-2700
Dig Site Information
Type of Work: ABANDONED PIPE EXCAVATION NEAR COW PEN CREEK
Work Done For: LOCKHEED MARTIN
Permit #: Explosives: N
Contract Job#:
Dig Site Location
State: MD County: BALTIMORE
Place: MIDDLE RIVER
Subdivision:
Address / Street: 474 CHESAPEAKE PARK PLAZA

Nearest Intersecting Street: MARTIN BLVD
Extent of Work:

LOCATE/MARK: UTILITIES WITHIN 40 FEET OF WORK ACTIVITIES AS SHOWN ON ATTACHED
FIGURE. 6 PIPES FROM OLD OPERATIONAL

INFRASTRUCTURE PROTRUDING INTO COW PEN CREEK WILL BE REMOVED, ONE MONITORING
WELL WILL BE LOCATED, AND 4 SIGN

POSTS WILL BE INSTALLED

GO TO LINK TO OBTAIN ADDITIONAL INFORMATION THAT WAS PROVIDED BY THE EXCAVATOR
REGARDING THIS LOCATION.

Comments:
WORK WILL BE COMPLETED NEAR EDGE OF COW PEN CREEK. SEE ATTACHMENTS

Excavation Coordinates for # Polygons: 1
Poly 1: NW Lat: 39.3290681 Lon: -76.4376959  SE Lat: 39.3242949 Lon: -76.4306810

Members Notified

District Company Name Phone Number
BGEBA BGE ELECTRIC-USIC (800) 778-9140
BGEBAG BGE GAS-USIC (800) 778-9140
CBWO04 BALTIMORE CITY DPW-OCCLS (410) 712-0202
HTVO02 COMCAST- FIBER/UTILIQUEST (410) 536-0070
MAAQ2 MD AVIATION ADMIN/OCCLS (410) 712-0202
TDEX01 TERRADEX (650) 227-3254

VBT VERIZON (410) 536-0070


mailto:Josh.Mullis@tetratech.com
https://md.itic.occinc.com/mdatE829-222-22F-ATV

* EXCAVATORS MUST ENSURE ACCURACY OF TICKET AND MAPPING BY CLICKING ON THIS LINK


https://md.itic.occinc.com/A8Z9-S22-2CF-ATV

From: md@occinc.com

To: Mullis, Josh
Subject: Ticket Check Status for MD Ticket 18369245
Date: Thursday, June 14, 2018 1:52:13 PM

Ticket Number: 18369245
Location: 474 CHESAPEAKE PARK PLAZA MIDDLE RIVER, MD

Asof 6/14/18 13:52 EDT, participating facility owners have responded to
Ticket Check asfollows:

District Code Status
BGE ELECTRIC-USIC Clear/No conflict
BGE GAS-USIC Clear/No conflict

BALTIMORE CITY DPW-OCCLS Clear/No conflict
COMCAST- FIBER/UTILIQUEST Clear/No conflict Response by Utiliquest

MD AVIATION ADMIN/OCCLS Clear/No conflict
TERRADEX Clear/No conflict
VERIZON Clear/No conflict

To review thisticket in its entirety, visit Search and Status on
Www.managetickets.com.


mailto:Josh.Mullis@tetratech.com

Appendix B—Field Reports

8424 Tetra Tech « Lockheed Martin Middle River Complex ¢
Technical Memorandum « 2017 Surface-Water Sampling Results for Dark Head Cover and Cow Pen Creek
October 2017



Infrastructure Abandonment
Blocks G/F
Middle River, MD

Outfall/Pipe ID: |Eta South/North

Tt Personnel: J. Mullis Date : June 19, 2018

Contractor:  |Elite Env. Project #: 1121C08547

Description of Work Completed: A mini excavator was utilized to dig a trench approximately 4’ long by 3’ wide by 3’ deep to locate pipes eta north and south.
Once pipes were located they were saw cut and the pieces protruding the bank were removed and placed in a rolloff. The pipes
were then sealed with non shrink grout and the excavation was backfilled. Curl-x and grass seed were placed in the disturbed
area.

Original Condition Work Completed

Eta north and south located via mini excavator and hand digging.

Eta north and south saw cut and filled with concrete.

Eta piping removed from the bank




Infrastructure Abandonment

Blocks G/F

Middle River, MD

Tt Personnel:

Contractor:

Outfall/Pipe ID:

J. Mullis

Elite Env.

Description of Work Completed:

Kappa

Date : June 20, 2018

Project #: 1121C08547

The 1.5” steel pipe protruding from the bank was traced to inside the perimeter fence. A 3’x3’x3’ trench was dug inside the fence
perimeter to locate the pipe which was located approximately 1.5’ bgs. The uncovered pipe was saw cut and the pipe length

protruding from the bank was removed (approximately 21’ long) and placed in a roll-off. The remaining land side of the pipe was
filled with nonshrink grout. The grout was allowed to set and the area was then backfilled. The area disturbed was restored with
curl-x and grass seed.

Original Condition

Steel pipe saw cut and removed.

Work Completed

1.5” steel pipe located approx 1.5’ bgs.

Non-shrink grout used to seal pipe prior to backfilling.




Infrastructure Abandonment
Blocks G/F
Middle River, MD

QOutfall/Pipe ID: |Lambda

Tt Personnel: J. Mullis

Contractor: Elite Env.

Date : June 20, 2018

Project #: 1121C08547

Description of Work Completed: Low tide conditions were targeted for completion of this work. A mini excavator and skid steer were used to clear minimal brush.
Four pieces of 3’long terra cotta piping were removed from the bank. A 2'x2’x2’ trench was then dug to locate the pipe inside the
perimeter fence. The pipe was located, cut, and sealed with non shrink grout. All terra cotta piping removed was placed in a
rolloff with a skid steer. The disturbed soil area was restored with curl-x and grass seed. The fence was put back in place.

Original Condition

Terra cotta pipe located inside perimeter fence

Work Completed

Bank after protruding terra cotta piping was removed

Pipe was broken, bank side removed, land side filled and sealed
with concrete.




Infrastructure Abandonment
Blocks G/F
Middle River, MD

Outfall/Pipe ID:  |Unidentified 6” CMP

Tt Personnel:  [J. Mullis Date: |June 19, 2018
Contractor:  |Elite Env. Project #: 1121C08547
Description of Work Completed: The unidentified 6” CMP was located in the field and it was determined that the site fence needed to be cut to remove the pipe.

Once the fence was cut a mini excavator dug an approximate 4ft long by 2ft wide by 3ft deep trench to locate the 6"CMP. The
pipe was located and saw cut. The pipe protruding from the bank was removed and placed in a rolloff. The remaining pipe was
sealed with non shrink grout and the area was then backfilled. Curl-x and grass seed was placed on the disturbed area and a
new section of fencing was installed.

Original Condition Work Completed

6” pipe located via mini excavator

6” CMP sealed with concrete.

Elite personnel saw cutting 6” CMP




Infrastructure Abandonment
Blocks G/F
Middle River, MD

Tt Personnel:

Contractor:

Outfall/Pipe ID: |Zeta

J. Mullis Date: |June 19, 2018

Elite Env. Project #: 1121C08547

Description of Work Completed:

A mini excavator was utilized to attempt to locate outfall Zeta. An approximate 4'x2’x5’ deep trench was excavated, however,
water was encountered at 3.5’ and it was decided that the excavation would be unsuccessful if continued due to water infiltration.
The excavation was backfilled and restored with curl-x and grass seed. Investigation resumed 6/21; a weed whacker cleared
brush from the suspected area on the bank where a vertical pipe connected to zeta was located. Vertical pipe was indeed found
and observed to be already filled with grout. A 1” hole was dug around the pipe and the pipe was broken apart with a
sledgehammer so that nothing was visible from surface. Area was filled with soil and brush.

Original Condition Work Completed

Disturbed area restored with curl-x and grass seed

Surface vertical pipe dug down 1’ and broken up with sledgehammer|

Surface vertical pipe to zeta located and already filled with grout

so that no pipe is visible from surface.




Infrastructure Abandonment
Blocks G/F
Middle River, MD

Outfall/Pipe ID: [Theta

Tt Personnel: J. Mullis Date : June 20, 2018

Contractor:  |Elite Env. Project #: 1121C08547

Description of Work Completed:

Original Condition

A mini-excavator was used to dig a 7ftx7ftx3.5ft excavation around the manhole structure for manhole Theta. The influent and
effluent pipes were uncovered, saw cut, and removed from the excavation. The brick manhole structure was removed in one
piece by the miniexcavator, then broken up outside of the excavation. All brick and piping was placed in a rolloff. The remaining
pipes were sealed with non-shrink grout and allowed to set. The excavation was then backfilled. Due to rain in the afternoon the
bank side pipe removal will be completed 6/21/2018.

Work Completed

Elite personnel saw cut cast iron pipe.

Mini-excavator removing brick manhole structure in its entirety View of pipe running into bankside. Water seen is from groundwater

seepage.




Infrastructure Abandonment
Blocks G/F
Middle River, MD

Outfall/Pipe ID: [Theta

Tt Personnel: J. Mullis Date :

Contractor: Elite Env.

June 21, 2018

Project #: 1121C08547

Description of Work Completed:

Work Completed

A mini excavator was used to remove a 5’ section of cast iron pipe from outfall Theta using straps and a chain to pull the pipe
from the bank. The pipe was placed in a rolloff and the bank was restored with soil and straw. The fence was not disturbed for

this portion of the work. The land side excavation was restored with curl-x and grass seed.

Work Completed

Influent and effluent pipes sealed with non-shrink grout on 6/20 Bankside protruding pipe removed

Pipe removed and bankside restored

Disturbed area restored with curl-x and grass seed




Appendix C—Waste Removal Manifest

8424 Tetra Tech « Lockheed Martin Middle River Complex ¢
Technical Memorandum « 2017 Surface-Water Sampling Results for Dark Head Cover and Cow Pen Creek
October 2017
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(CleanHarbors -WASTE MATERIAL PROFILE SHEET
Clean Harbors Profile No. CH1669601B

A, GENERAL INFORMATION
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