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SUBJECT: 1 6th STREET QUARRY DRUM ASSESSMENT AND RECOVERY, WORK ASSIGNMENT 3-320
- TRIP REPORT

BACKGROUND

The objective of this project is to provide support to the United States Environmental Protection Agency/Environmental
Response Team Center (U.S. EPA/ERTC) and Region III U.S. EPA in conducting a Remotely Operated Vehicle (ROV)
and diver search and recovery of drums which have allegedly been illegally dumped in the quarry.

The 16th Street quarry is located in an industrial/urban area in downtown Wilmington, New Castle Co., Delaware
(Figure 1). The property is bordered to the northeast by 16th Street, to the southeast by North Church Street, to'the
southwest by 14th Street, and to the northwest by North Pine Street. The quarry is primarily surrounded by a woods
with the Wilmington Boys Club building and parking area located to the northeast of the quarry. The Brandywine
River is located about 500 feet to the southwest of the site. The Diamond State Salvage Superfund site is located
adjacent to the site between 14th Street and the Brandywine River. The quarry is located on property owned by the
Wilmington Boys Club and is enclosed by a chain-link fence.

Prior to being abandoned due to flooding, Brandywine granite had been extracted from the quarry. The quarry is
currently filled with water to depths of approximately 50 feet with a surface area of approximately 3 acres. The banks
of the quarry are primarily steep although more gradual drop-offs exist in several areas. The quarry contains numerous
debris including, wood, trees, rubbish (e.g., washing machines, wood palettes, cars, oil heaters, shopping carts). A
large area in the southwest portion of the quarry (approximately from near ERT-8 to the southwest corner of the pump
house) is covered soda bottle caps.

In 1985, divers on a training dive identified approximately forty 55-gallon drums in the quarry, but no further action
was taken at the time. In 1994, the drums were again located by local city divers and a removal was attempted. During
the removal, a 55-gallon drum ruptured and the divers reported a burning sensation on their skin. Labels on some of
the drums listed the contents as vinyl acetate and methyl ether. The drums have reportedly been in the quarry for
approximately 30 years. Samples taken in 1994 indicated that the recovered drums contained elevated levels of
volatiles and metals.
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The U.S. EPA/ERTC had been requested by the Region III U.S. EPA to perform a search of the quarry to confirm the
presence and condition of the drums. An ROV was used to conduct the initial search. Approximately 12 to 18 drum-
like objects were observed during the ROV search, but due to algal growth on the drums and limitations on visibility,
a precise estimate of the actual number of drums or their condition could not be determined. An attempt was made to
obtain coordinates for all the locations drums were observed with the ROV. Upon locating a target, the ROV was
brought to the surface and anchor attached to a buoy was dropped at the location the ROV surfaced. This method only
provided an approximate drum location since the ROV tended to drift while as it surfaced. Sediment and water
samples were collected from locations near the drums to determine if elevated levels of contaminants were present in
either of these media. Water quality measurements were made at several locations in the quarry and at multiple depths.
Low concentrations of PAHs and metals were detected in the water and sediment samples (Roy F. Western, Inc. 1998).
The buoy positions were surveyed using a global positioning system (GPS). Water depth data was collected in
conjunction with GPS positions to produce a bathymetric map of the quarry.

REAC was tasked by the U.S. EPA/ERTC to use U.S. EPA-certified contaminated water divers to locate, assess, and
video-document the drums in the quarry. An attempt was made in December 1997 to locate the drums using divers.
Due to extremely limited visibility, the drum search of the entire quarry could not be perform in a safe and efficient
manner, so it was postponed until visibility improved. During this site visit, two drums were located and marked with
buoys (ERT-1 and ERT-2) (Roy F. Weston, Inc 1998).

The ERTC dive team returned to the quarry in the June 1998 to perform the drum assessment The visibility in the
quarry improved dramatically, approximately 15 feet near the surface compared to 2 feet in December 1997. Once the
drums were located and marked with buoys, REAC would provide assistance contracting and overseeing a drum
removal performed by a subcontracted commercial dive operation (Roy F. Weston, Inc 1998). All work on the project
was performed in conjunction with U.S. EPA Region III personnel, Environmental Removal Contract (ERCs), and
Region III Supertund Assessment and Technical Assistance (SATA) personnel.

OBSERVATIONS AND ACTIVITIES

On Tuesday, 16 June 1998, ERTC and REAC personnel arrived on the site and began setting up dive equipment. The
objective of the dives were to locate (mark with buoys and obtain GPS positions), video document, and assess the
condition of the drums submerged in the quarry. Diver searches were performed by following depth contours, parallel
to the shoreline for distances of 100 to 400 feet, depending on the visibility, bottom characteristics and amount of debris
in the search area. Upon completing a transect and if conditions allowed, the divers would descend approximately 10
to 15 feet and reverse direction following the new depth contour back to the starting area. This would continue until
the diver reached a depth of approximately 40 to 45 feet at which point visibility was reduced to 0 to 2 feet and
efficient visual searches could no longer be performed. In these areas of poor visibility, only those areas down gradient
of drum "hot spots" were searched.

Upon encountering a drum, the diver requested the surface support team to lower a line with a concrete anchor block
attached. The diver directed the surface personnel to move the block towards the diver waiting near the drum. Once
the diver was able to reach the block, it was positioned as close to the drum as feasible. A labeled buoy was then tied
to the line and the search was continued. Only intact drums that could potentially contain material were marked; no
open top or degraded drums were marked. Drums that had small holes (6 inches or less) or were partially buried and
could not be completely-assessed were considered to potentially contain material and were marked. Bottom
descriptions and drum conditions were transmitted to the surface by the diver and were transcribed in a field log book
(Appendix A).

All dive activities were performed by U.S. EPA-certified, line tended single divers or two man buddy teams equipped
with contaminated water dive gear (Viking PRO* dry suit AGA MKII * positive pressure face mask), and diver-to-
surface wireless communication gear (Aquacom* SSB-2001 single sideband acoustic telephone). All diving tasks were
conducted in accordance with the guidelines, procedures, and regulations of the U.S. EPA Dive Safety Board, the
Occupational Safety and Health Administration (OSHA), the United States Coast Guard (USCG) and the site Dive and
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Health and Safety Plans (HASP). Records of all dive activities were maintained in dive operation log books. While
underwater, the diver maintained communication with the dive tender or the dive supervisor. At the conclusion of the
dive, the diver was brought to the staging area and decontaminated according to the HASP. All gear was either
decontaminated or disposed of following each set of dives.

On Tuesday, 16 June 1998, dive operations were conducted in the cove located in the south-eastern portion of the
quarry (Figure 2). A total of two dives (# 1 and #2) were performed by Scott Grossman. During these dives, four intact
55-gallon drums (ERT-4 through ERT-7) and one approximately 300-gallon storage tank (ERT-3) were located and
marked with buoys (Table 1 and Figure 2). Large amounts of trash and debris along with many open drums were
observed in this section of the quarry.

On Wednesday, 17 June 1998, dive search operations in the quarry continued. Two dives (#3 and #4) were made by
Dave Mickunas and Brian Holderncss in the morning. During these dives an area between the pump house and 200
feet northwest of the pump house was searched to a depth of approximately 45 feet. During these two dives a single
55-gallon drum (ERT-8) was located and marked (Table 1 and Figure 2).

In the afternoon two dives (#5 and #6) were made by Alan Humphrey and Steve Blaze. The area searched covered
from where the divers left off in the morning (approximately 200 feet northwest of the pump house) to the west end
of the rock outcrop on the north side of the quarry. No intact drums were located on the first dive (#5), but three open-
top drums were observed. The amount of debris observed in the quarry continued to increase as the dive team headed
in a northern direction. On the second dive (#6) four intact drums [ERT-9 and ERT-IO (this buoy marked a pile
containing three drums)] were located and marked. Numerous degraded and open top drums were observed in this
area (Table 1 and Figure 2).

On Thursday, 18 June 1998, Scott Grossman and Brian Holderness each made rwo dives (#7 and #8). During the first
dive (#7), the area searched extended from the rock outcrop on the east edge of the cove in a northwest direction to the
eastern edge of the rock outcrop on the northern end of the quarry. This search area covered almost the entire eastern
half of the quarry. This area was searched rapidly because no targets were observed in this area during the ROV search
and generally bank was too steep to trap drums or other debris. Most of the searching was performed by swimming
along the base of the slope. In this entire area only one intact drum was located [ERT-11 (Table 1 and Figure 2)}. The
second dive (#8) started where Alan Humphrey and Steve Blaze finished searching on the previous day. This was near
the west end of the rock outcrop on the north side of the quarry heading in a eastern and then southeastern direction
to the northwestern limits of the search area on the first dive of the day. Four intact drums (ERT-12 through ERT-15)
were located and marked (Table I and Figure 2). This area contained several additional open top drums and numerous
debris and junk. The drums-located in this area were resting on a moderately steep slope (approximately 35 to 55
degrees) and ranged from almost completely exposed to 80 percent buried.

The second two dives (#9 and #10) of the day were made by Alan Humphrey and Steve Blaze. The area searched
during their first dive (#9) was from the western edge of the rock outcrop on the northern shoreline of the quarry (near
ERT-9 and ERT-IO) south for a distance of about 150 feet. Due to the numerous drums located nearby, this area,
although previously searched, was rechecked. One additional drum (ERT-16) was found and marked in this area. For
their second dive (#10), Alan Humphrey and Steve Blaze spent additional time searching for drums in the cove.
During this search a previously located drum (ERT-6) was remarked as ERT-17 and one additional drum (ERT-18)
was located (Table 1 and Figure 2). This drum (ERT-18) was almost completely buried in sediments with only a small
portion of the top of the drum being visible.. Outside of the cove, as the divers were heading towards the staging area,
an additional drum (ERT-19) was found (Table 1 and Figure 2).

On Friday, 19 June 1998, Scon Grossman and Brian Holdemess performed two dives (#11 and #12)to video document
the marked drums. The divers were directed to from one drum location to the next by surface personnel. Each drum
was video documented using a Sony* TR-9IO Hi-8mm camera in a Light n' Motion Industries StringRay underwater
video housing. The first dive (#11) was made in the northern portion of the quarry and the second dive (#12) was made
in the cove area in the southern portion of the quarry. After the video documentation was completed, a Trimble

\320\del\tr\9901\tr2_320.wpd 3

ARIU021+0



Pathfinder Pro XRS™ GPS was used to collect real-time differentially corrected surface positions for each marker buoy.
This method produced positions with sub-meter accuracy. This data was also used to produce a drum location map
of the quarry (Figure 2).

On Monday, 5 October 1998, Dryden Divers Inc., subcontracted by ERCs to remove the submerged drums from the
quarry, arrived on site. ERTC and REAC were present on the site to provide oversight and assure that all diving
activities were conducted in accordance with the guidelines, procedures, and regulations of the U.S. EPA Dive Safety
Board, the Occupational Safety and Health Administration (OSHA), the United States Coast Guard (USCG) and the
site Dive and Health and Safety Plans (HASP). Dryden Divers utilized experienced commercial divers equipped with
contaminated water dive gear to perform the drum removal. All dive activities were performed by single line-tended
divers utilizing surface supplied air, positive pressure dive helmets, vulcanized rubber dry suits, diver-to-surface
communication gear, and sealed dry gloves. All personnel on site were also OSHA 40-hour Health and Safety certifed.
Records of all dive activities were maintained by Dryden Divers (Appendix A). While underwater, the diver maintained
communication with the dive tender or the dive supervisor. Upon loss of communication the dive to be terminated.
At the conclusion of the dive, the diver was brought to the staging area and decontaminated according to the HASP.
All gear was either decontaminated or disposed of following each set of dives. If any visible signs of contamination
were present on any dive gear at the conclusion of the dive, wipe samples were to be collected and analyzed.

To remove the drums from the quarry, the Dryden diver descended to the drum. An overpack (80 or 100 gallon),
depending on the size and condition of the drum, was lowered to the diver. The drum was then placed in the overpack
and the overpack was sealed underwater. The overpack was then placed on a sling and brought to the surface using
a winch. Once on the surface, the drum was placed on the deck of the work vessel and transported to the shore where
it was off-loaded from the vessel using a backhoe. At this point the drums were transferred to ERCs custody, and were
staged in a secure location to be sampled at a later date.

On Monday, three dives (Dl, D2, D3) with a total bottom time of 220 minutes were completed by Dryden Divers.
These dives focused on the cove area located on the southeastern comer of the quarry. On the first dive (Dl), two
drums were recovered and numerous other drums with open tops or in very poor condition were observed. The first
drum recovered was ERT-4. This drum was a 5 5-gal Ion drum with a one inch hole in the lid of the drum. The second
drum, ERT-1, was an 80-gallon ribbed drum with a recessed and riveted ltd. This drum was located in very shallow
water (4 feet) and caught by reeds which prevented it from rolling down the grade into deeper water. This drum was
taken directly from the quarry using the backhoe from shore.

On the second dive (D2) of the day, a 300-gallon tank (ERT-3) was removed from the quarry. This tank was too large
to fit in an overpack and contained numerous small holes that were not observed underwater since they were obsurred
by algal growth and sediments. Upon bringing the tank to the shore, all of the tank's contents, which appeared to be
quarry water, drained from the tank.

On the third dive (D3) of the day, the area surrounding ERT-6/17 was searched. A radial search centered at the marker
buoy was used in an attempt to find the missing drums. One of the drums at this location may have been found during
the first dive (Dl), but was not recovered because it was in very poor condition and did not appear to contain any
material other than quarry water. The second drum at this location, which was previously described as being mostly
buried, still could not be found. The search was terminated after approximately 35 minutes due to diver bottom time
limits.

On Tuesday, 6 October 1998, drum recovery operations continued and three dives (D4, D5, and D6) with a total bottom
time of 260 minutes were conducted. Dive operations started at location ERT-5. The drum at this location was
approximately 20-gallons in size and contained numerous large holes in the top and bottom. The drum did not appear
to contain any material other then quarry water, so it was not recovered. The diver then traveled to location ERT-6/17
and continued searching for the missing drum at this location. After another 40 minutes of searching, the drum still
could not be found and the search in this area was again terminated. After the search, the diver was moved to location
ERT-11. At this location a 55-gallon drum was located, overpacked, and recovered.
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For the second dive (D5) of the day, the area surrounding ERT-8 was searched. After a lengthy search a 55-gallon
drum was located, overpacked, and recovered. This drum appeared to be completely intact and was noted by the diver
as being extremely heavy. On the third dive (D6) of the day, two additional drums were recovered, a 55-gallon drum
(ERT-16) and a 80-gallon ribbed drum (ERT-9A). The 80-gallon ribbed drum was too large to be placed in an
overpack. The 80-gallon drum had numerous small holes and lost most of its contents by the time it was transferred
to the shore. The drum appeared to contain no other material other than quarry water. An oily sheen and a couple
of oily rags were observed on the surface of the quarry while these drums were being recovered.

On Wednesday, 7 October 1998, drum recovery operations continued and two dives (D7, D8) with a total bottom time
of 211 minutes were conducted. On the first dive (07) of the day, a total of four drums were located and recovered
(ERT-9B, ERT-10A, ERT-10B, and ERT-10C). The first drum recovered (ERT-9B) was a 55-gallon drum that
appeared to be completely intact, without holes or other damage. The next two drums (ERT-1OA and ERT-1 OB), were
both 55-gallon drums each containing moderate sized holes (6 to 10 inches). Since the diver could not determine if
the drums contained any content other than quarry water, they were both recovered. A yellow grease-like material was
observed on the lid of the overpack of ERT-10A after it was brought to the surface. The final drum recovered during
the first dive was an 80-gallon ribbed drum. Like the other 80-gallon ribbed drums, this drum could not be overpacked
and lost most of its contents (appeared to be quarry water) during recovery. An oily sheen was observed on the surface
of the quarry in the recovery area while all four drums were being overpacked and brought to the surface. It appeared
that the oil was coming from the disturbed sediments rather than the drums themselves. All four drums were
transported to the shoreline and removed from the work vessel with a backhoe.

On the second dive (D8) of the day, one 55-gallon drum (ERT-15) and one 80-gallon ribbed drum (ERT-I3) were
recovered. Like the other 80-gallon ribbed drums, it contained numerous small holes and was too large to be
overpacked. Most of its contents (which appeared to be quarry water) were lost during recovery. An additional 20-
gallon drum (ERT-13/14) was found by Dryden Divers between locations ERT-13 and ERT-14. This drum was
estimated to be about 1.5 feet in diameter and 2 feet long and it had a small 1 by 4 inch hole in the lid*. This drum was
mostly buried in the sediment and could not easily be recovered, so it was marked with a buoy and recovered the
following day. The 55-gallon drum at ERT-14 was also mostly buried and would also be recovered the following day.

On Thursday, 8 October 1998, drum recovery operations continued and two dives (D9 and D10) with a total bottom
time of 170 minutes were conducted. On the first dive (D9) of the day, a 55-gallon drum (ERT-14) and 20-gallon drum
(ERT-13/14) were dug out of the sediments, placed in overpacks, and brought to the surface. An oil sheen was
observed on the surface during the recovery of these two drums. The area around ERT-12 was searched, using a radial
search on a 40-foot line, but a drum was not found. Visibility at this location was very poor (less then 2 feet). The only
drum-like object observed in the area was a partially buried 5-gallon bucket. At the conclusion of the dive, the
recovered drums were transported to the shore and offloaded to the staging area.

During the second dive (DIO) of the day, one 55-gallon drum (ERT-7) was located, overpacked, and recovered. This
drum appeared to be in good condition and no holes or other damage to the drum was observed by the diver. After
the drum was placed on the work vessel, the diver was transported back to ERT-6/17 to continue to search for this
missing drum. After another 45 minutes of researching this area, the diver was brought back to the surface and moved
to location ERT-19, After a few minutes of searching, the 55-gallon drum was located and marked with a buoy. Due
to the limits of the diver's bottom time, the dive was terminated and the drum was to be recovered the following day.

On Friday, 9 October 1998, drum recovery operations were completed after one dive (Dl 1) with a total bottom time
of 76 minutes. During this dive, ERT-19, a 55-gallon drum which was located the previous day, was placed in an
overpack and brought to the surface. The last remaining drum, ERT-2, was searched for and located. This was a 55-
gallon drum and appeared to be in good condition. The drum was placed in an overpack and brought to the surface.
The two drums were brought to the shore and offloaded from the work vessel. Drum recovery operations were
completed and Dryden Divers decontaminated all dive equipment and demobilized from the site.
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During the week, a total eleven dives with a total of 937 minutes of bottom time were conducted by Dryden Divers to
locate, overpack, and recover twelve 5 5-gal Ion drums, four 80-gallon ribbed drums, and one 300-gallon tank. Two
drums (ERT-6A/17 and ERT-12) that were found by ERTC in June 1998 during dive search operations could not be
located by Dryden Divers. Three drums (ERT-5, ERT-6B, ERT-18) found by ERTC were not recovered because they
were in poor condition and did not appear to contain any material other then quarry water. One additional drum (ERT-
13/14) was located and recovered by Dryden Divers. All dive operations were performed in a safe and efficient manner
without incident. These drums were transferred to ERCs custody and will be sampled at a latter date.

FUTURE ACTIVITIES

Drums will be secured, sampled, and disposed of by ERCs. No additional work for ERTC is anticipated at the site.
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Table 1
Summary °f Dnuns Located and Recovered

16th Street Quarry Site
Wilmington, DE
January 1999

ERT
Drum
dumber
ERT-1
ERT-2
ERT-3
2RT-4
ERT-5
5RT-6A
ERT-6B
ERT-7
ERT-8
ERT-9A
ERT-9B
ERT-10A
-RT-10B
ERT-iOC
ERT-11
ERT-12
ERT- 13
ERT-14
ERT-13/14
ERT-15
ERT-I6
ERT-17
ERT- 18
ERT-19

Approximate
Size

(gallons)
80
55
300
55
20
55
55
55
55
80
55
55
55
80
55
55
80
55
20
55
55
55
55
55

Approximate
Depth
(feet)
6
40
20
15
20
25
25
42
20
20
20
25
25
25
16
40
18
20
20
15
35
25
10
15

Recovery
Date

5-Oct-l998
9-OcM998
5-Oct-l998
5-Oct-I998

Not Recovered
Not Located

Not Recovered
8-Oct-1998
6-Oct-1998
6-Oct-1998
7-Oct-1998
7-Oct-1998
7-OcM998
7-Oct-l998
6-Oct-1998
Not Located
7-OcM998
8-Oct-1998
8-Oct-1998
7-Oct-1998
6-Oct-1998

Not Recovered
Not Recovered
9-Oct-l998

Overpack
(Yeŝ sfo)
No
Yes
No
Yes
NA
NA
NA
Yes
Yes
No
Yes
Yes
Yes
No
Yes
NA
No
Yes
Yes -
Yes
Yes
NA
NA
Yes

NA denotes Not Applicable.
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APPENDIX A
Dive Logs and Field Log Book Notes

16* Street Quarry She
Wiiminglon. DB
January 1999
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