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Defense Environmental Restoration Program
for Formerly Used Defense Sites
Lake Superior Classified Barrel Disposal Site
Duluth, Minnesota
DERP FUDS Project No. EOSMN025500
June 1991

REPORT OF FINDINGS
EXECUTIVE SUMMARY

1. The following report details site activities conducted by the U.S.
Army Corps of Engineers, St. Paul District to locate the Lake Superior
Classified Barrel Disposal Site for environmental study. The project was
authorized under the Defense Environmental Restoration Program for Formerly
Used Defense Sites (DERP FUDS) on 23 July 1990. The site was reportedly used
by the U.S. Army Armament Materiel Readiness Command (ARRCOM) as a secure
location in which to dispose of classified munitions scrap from production
lines located at the Twin Cities Army Ammunition's Plant (TCAAP) between 1959
and 1962. This report contains findings of underwater surveys and barrel
recovery operations conducted in Lake Superior by the U.S. Army Corps of
Engineers, St. Paul District under DERP FUDS Project No. EOSMN025501 between
10 October 1990 and 26 November 1990.

2. Twenty-four square miles of lake bottom were electronically surveyed
resulting in the verified location of approximately 105 barrels believed to be
classified scrap produced between 1959-1962 by Minneapolis-Honeywell Inc. at
TCAAP. Two barrels were recovered from a depth of 170 feet from the lake and
opened by personnel wearing protective safety equipment for inspection. The
barrels contained cardboard boxes which had been covered with a concrete grout
mixture. The boxes were found to contain small metallic castings containing
several gears, springs and mechanisms. The contents were confirmed by
Honeywell personnel on 7 March 1991 to be safety and arming devices for a BLU-
3 or BLU-4 anti-personnel grenade/mines. Some parts were observed to contain
M55 detonators which were tested and found to be inert. Contents carried a
confidential classification as verified by markings and partial inspection
slips recovered with the barrels. Date of packing was determined to be August
1962 from inspection slips recovered with the scrap. The material had been
declassified prior to the initiation of a previous search in 1977.

3. After their discovery, 25 barrels were monitored using an undervater
gamma probe furnished by the Environmental Protection Agency. The radiologic
data collected in the proximity of the barrels did not indicate any health or
safety risks exist in the area monitored. Chemical tests of water taken from
overpack containers which contained the barrels for approximately three weeks
and leachate samples taken from the recovered scrap were also within
acceptable MPCA health and safety standards for water.

4. Recommendations pertaining to continuance or cancellation of any
further investigative search of this site are not contained within this




document. Refer to the Project Summary Sheet (PSS) for Project No.
EO5MN025502 for site specific project recommendations.




Defense Envirommental Restoration Program
for Formerly Used Defense Sites
Lake Superior Classified Barrel Disposal Site
Duluth, Minnesota
DERP FUDS Site No. EO5MN(025500
Project No. EOSMN025501
April 1991

REPORT OF FINDINGS
I. BACKGROUND

1. This report details site activities conducted by the U.S. Army Corps
of Engineers, St. Paul District in October 1990 to locate classified scrap
ordnance placed into Lake Superior between 1959 and 1962 by the U.S. Army
Armament Materiel Readiness Command (ARRCOM). The project was authorized
under the Defense Environmental Restoration Program for Formerly Used Defense
Sites (DERP FUDS) to inventory the site for potential environmental
contamination which might be attributed to Department of Defense (DOD) usage
of the site.

2. In 1959, the U.S. Army Armament and Materiel Readiness Command
(ARRCOM) 1located in Rock Island, Illinois, was responsible for supervision of
a contract with the Minneapolis-Honeywell (M-H) Regulator Company to produce
2,072,980 assemblies for the M-32 anti-personnel grenade and 670 762mm M-6
(Honest Jouan) rocket assemblies at the Twin Cities Army Ammunition Plant
(TCAAP) in New Brighton, Minnesota, under contract DA-11-022-0RD-3319. Design
specifications for the ordnance were classified by the U.S. Army to protect
the design and manufacturing concepts from being copied. Rejected parts
(scrap) from this contract were by default considered classified material
which would, by regulation, require the proper security and safeguarding
measures designated for classified material disposal. Army Regulation 380-5,
Section 5, par. 1-503 denotes that the Confidential classification "shall be
applied only to information or material the unauthorized disclosure of which
could reasonably be expected to cause damage to national security. Examples
of damage include...inspection of classified munitions of war; revelation of
performance characteristics, test data, design, and production data on
munitions of war."

3. Disposal of classified scrap was the responsibility of M-H as approved
by ARRCOM. Records show at least four methods of demolition were attempted
over the 1ife of the contract. A smelting furnace had previously been used in
Duluth, Minnesota, to melt rejected material into unrecognizable scrap, but
for unknown reasons was discontinued in 1959. An attempt to demolish the
material using explosives at Camp Ripley in 1959 was unsuccessful, and a
proposal to instsll a permanent "hammermill"” at the facility was rejected. The
hammermill required continuous supervision and acquisition costs that made it
uneconomical. It was ultimately determined that "sinking the wmaterial into
great depth in Lake Superior was the most economical and secure” method of
disposal.

4. ARRCOM contacted the Chicago Ordnance Division who in turn contacted




the U.S. Army Corps of Engineers (COE), North Central Division, and was
granted permission to utilize the Duluth Area Office of the St. Paul District
COE for disposal services. See Figures 1 & 2. The classified material was
packed into 55 gallon drums, trucked to Duluth, Minnesota, under guard, loaded
onto COE barges and towed onto the lake and sank into Lake Superior.
Documentation prepared by the Commander's represencative requesting disposal
assistance from the U.S. Army Corps of Engineers in 1959 indicated that the
drums contained no "explosive or radiologic® materials.

5. Between 1959 and 1962, ARRCOM requested COE assistance in the disposal
of classified material seven times. After 1962, records show that U.S. Steel
Corp. in Duluth, Minnesota, was used as a classified smelting facility.
Over the three year period in which lake disposal was used, approximately 440
tons of scrap was reportedly placed into Lake Superior. Materials used to
contain and ballast the scrap were included in this weight. Although no
accurate record of each barrel reportedly disposed has been found, one
shipping log suggests that each barrel weighed 40 1lbs. dry, which would
account for 29 tons of the total disposal.

6. In 1968, a local fisherman, Mr. Stanley Severson, operating the vessel
"Hiawatha", reportedly netted several barrels while trawling in an area
approximately 7 miles N.E. of Duluth, Minnesota. Newspaper accounts and
letters written to the St. Paul District by the "Save Lake Superior
Association" several years later relate that the crew found a barrel weighing
approximately 700 pounds containing "metal parts, resembling buckshot.” The
barrels were reportedly inspected onboard the "Hiawatha” and dumped back into
the lake in shallower water in the same general area.

7. The discovery of the barrels and subsequent inquiries eventually
identified the source of the material, TCAAP, and the agencies which
participated in its disposal. Published newspaper accounts in the mid 1970's
included an interview with the wife of the captain of the tug "Lake Superior",
who believed the material was radioactive material from St. Paul "atomic
plant”. See Figure 3. From that point onward, speculation over the exact
content of the barrels became a matter of intense public speculation. See
Figure 4 and associated articles in Appendix A.

8. In 1976, an effort to locate the barrels was authorized by the U.S.
Army. A magnetometer search was executed in southwestern part of the lake by
the COE Tug Lake Superior and Dr. Thomas Johnson from the University of
Minnesota in December 1976. Crews aboard the vessel were reported to have
located 20 barrels in accounts taken from local newspapers in Duluth. See
Figure 5. Incomplete survey notes prepared by COE personnel documenting
spproximate triangulations from shore to locations of the tug on the lake were
located in record searches for this project; however, no notations which could
be used to identify which of the three surveyed sites was the site believed to
be where barrels were supposed to have been located. See Figure 6.

9. As a result of this effort and continued public concern, & divers
search vas initiated by Army Munitions and Chemical Commsnd (AMCCOM-formerly
ARRCOM) in 1977 to recover a barrel and produce hard evidence of barrel
content. A report, "Final Report on Classified Scrap in Lake Superior, 8 July




1977" (Appendix A), detailed the search effort and included several historical
documents pertaining to the disposition of the barrels, affidavits of
personnel tasked with contract administration and miscellaneous newspaper
accounts of the issue. The exact area searched was not detailed in the
report, but it is believed that the areas pinpointed in the 1976 magnetometer
search were the focus of three days of underwater activity. The effort was
unsuccessful in locating barrels. Public releases cited difficulty, cost and
testimony from personnel involved with the production contract, attesting to
the harmless nature of the material, as sufficient reason to discontinue
recovery efforts.

II. TASKING AND AUTHORIZATION

10. In 1986, the Superfund Amendment and Reauthorization Act (SARA) was
passed requiring the Department of Defense (DOD), in consultation with EPA, to
undertake an environmental restoration program and to perform appropriate
response actions for hazardous substance releases at current and former DOD
facilities. Since passage of the bill, the Defense Environmental Restoration
Program (DERP) has identified approximately 7060 DOD sites which will be
routinely inspected to determine whether DOD usage of a site has resulted in
environmental problems attributable to the DOD. The Lake Superior Classified
Barrel Disposal Site, DERP Site No. EO5MN025500, was listed among 200 sites
believed to be Formerly Used Defense Sites (FUDS) tasked to the St. Paul
District by Huntsville Division (CEHND) in 1987 for investigation under the
DERP FUDS program.

11. Initial site information came from Mr. Ron Swenson, Chief, Site
Assessment Section, Minnesota Pollution Control Agency (MPCA) in November 1989
in the form of a 1985 MPCA report filed with EPA which requested the site be
listed as a Potential Hazardous Waste Site. Mr. Al Kliene of the Duluth Area
Office provided additional background information files in March 1990. On 5
May 1990 an Inventory Project Report (INPR) was submitted to North Central
Division (CENCD) for approval. The report identified the site as having been
formerly used by the DOD. The INPR was approved as an eligible site by CENCD
on 23 July 1990 and forwarded to Headquarters for project funding.

12. It is standard DERP procedure to perform a Preliminary Assessment
(PA) inspection of all project sites for the presence of unsafe debris,
ordnance and hazardous or toxic materials which are potential DOD generated
environmental hazards. The Lake Superior INPR acknowledged the fact that
identification of potential environmental hazards created by the DOD was
complicated by the unique location of this site which would require
specialized equipment to properly identify and survey the site. The report
recommended a two-phased project to first determine the actual area used as
the disposal site(s) and collect photographic evidence of location, condition
and content of the barrels. If possible, a limited number of debris samples,
or a barrel might be recovered for analysis. Results froa the phase one study
would provide information which would be used to determine whether additional
study or remedial activity vas warranted or confirm historical records which
attest to the barrels as containing harmless scrap vwhich may require no
further action. DERP FUDS Project No. EOSMNO25501 was authorized on 23 July
1990,




13. Notification of project funding was passed to St. Paul District in
September 1990. Contract DACW3790M1118 in the amount of §$16,950.00 was
awarded to Hazard Control, Inc. of Minneapolis, Minnesota, on 30 September
1990. A $200.00 modification was made to the contract in January 1991 to
reimburse the Contractor for cellular telephone services provided by the
Contractor while on the lake.

I1I. SITE INVESTIGATIONS, 10-16 October 1990

14. The Scope of Work (SOW) required Hazard Control to conduct field
investigations aimed at locating 4 of the 7 reported historical disposal sites
for classified military scrap placed in Lake Superior. The four sites
targeted in the SOW were believed to be located in waters close to Duluth and
lay in shallower sections (<200 feet deep) of the lake. Goals of the project
were to electronically survey an area of Lake Superior reported to have the
highest concentration of disposal sites and collect photographic or other
recoverable evidence of barrel contents if successful in locating a site. The
Contractor was briefed on the history of the site, given an inspection tour of
available support vessels and docking areas at the Duluth Area Vessel Yard on
5 October 1990. In accordance with the SOW, the Contractor submitted a
complete operation and safety plan for planned operations at that time
(Appendix B).

15. The SOW for the project recognized that the lake is uncontrolled area
which was used by ARRCOM to dispose of materials from TCAAP, but could also
contain materials disposed of from other non-documented sources. Therefore,
each step of the project emphasized personal safety procedures designed to
prevent injury to personnel should hazardous material from any source be
encountered. Reports that the barrels could contain radioactive, chemical or
explosive materials were considered in preparing site operation and safety
plans.

16. On 10 October 1990, the contractor mobilized equipment to the Duluth
Area Vessel Yard in Duluth, Minnesota. The COE vessel "David Boyd" and four
contractor vessels, "Northern Comfort","Hey Boy","Madeline Goodrush" and a
two-man submersible were designated search vessels for the effort. Photos 1l-4
are of the actual vessels involved with the search. The SOW for the contract
called for concentrated electronic search of a twenty square mile area of Lake
Superior which records showed as having the highest probability of containing
at least four of the reported historical disposal sites.

17. Three vessels were equipped with sidescan sonar detection equipment
capable of identifying bottom structures utilizing a sonar "towfish" probe and
on-board chart recorder systems (See Photos 5&6). The probe is towed 15-20
feet off the bottom of the lake emitting an electronic signal laterally in
either direction normal to the course of the vessel. The sonar detects
variations of the bottom of the lake by mapping reflected sonar signals on a
chart recorder. Each vessel was crewed with a pilot, navigator, deckhand and
equipment technician to "search" each grid for potential disposal sites. The
"Northern Comfort® was assigned as the confirmation support vessel by the
Contractor. The vessel was equipped with a Remotely Operated Vehicle (ROV),




tow camera, magnetometer and Self Contained Underwater Breathing Apparatus
(SCUBA) equipment for verification dives. Grid coordinates are included in
Appendix B.

18. Upon completion of mobilization, the vessels went out into 90 ft. of
water to conduct a "practice” run for equipment calibration. Two empty 55
gallon barrels which were lashed together and sank to the bottom of the lake.
Several passes were then made to familiarize technicians with lake conditions
and sonar patterns associated with barrel shapes on the lake bottom. The
barrels were recovered at the end of the practice session. See Figure 7 for a
sonar print of a practice barrel.

19. Thursday, 11 October 1990 - First Complete Search Day. Weather:
Clear, light wind out of the SE, temp. in the mid 40's greeted the first days
efforts. At 0800 hours, each boat proceeded to its assigned grid and began
sonar mapping. The "David Boyd" proceeded to an area north of the Duluth
Pumping Station identified by Mr. Severson as the area where they had netted
two barrels in 1968. No barrels were sighted in the location. Each vessel
completed a full day of mapping with no confirmed barrel sightings, but
several potential areas were were noted. Submerged logs, rocks and other
depressions were identified by the ROV and tow cameras during the day. A
sidescan graph sample of what a submerged log registers in shown in Figure 8.
This log was confirmed by tow camera. Sidescan read-outs were collected for
analysis on shore should later discoveries show that the actual barrels be
confirmed as having & sidescan echo different than those used in practice
sessions. Time, location and direction of sweep were recorded on each read-
out. Operations were called at 2130 hours with no confirmed barrel sightings.

20. Friday, 12 October 1990. Vessels began sonar mapping at 0800.
Weather was again good with light winds out of the southwest and temperatures
in the high 40's. Mr. Steve Leppala of MPCA accompanied the COE aboard the
"David Boyd"” as an observer. Several miscellaneous targets were identified as
potential barrel sites; however, once again no definitive sightings were
posted. The "Hey Boy" was successful in locating a small shipwreck which was
not on current wreckage charts. ROV video and later sport dives confirmed the
vessel to be a small tug, the A.C. Adams scuttled in 1928. See Appendix E for
further details regarding historical information on the wreckage.

21. Saturday, 13 October 1990. Search efforts began again at 0800
hours. A brisk wind out of the south was making progress difficult. At 1135
hours the ®"David Boyd" had completed a northward leg in grid "G" and was
completing a corner into a southerly leg when a lateral line of targets
stretching across the chart recorder registered as the towfish was sinking to
its proper depth (See Figure 9). A marker float was dispatched and two
additional runs were made bisecting and paralleling (Figure 10) the suspected
site. A line of sixty to seventy objects were recorded laying in a southwest
to northeasterly path in what was believed to be 180-190 feet of water. The
"Northern Comfort” was summoned to the area for visual confirmation. Two or
three barrels just out of clear camera range were believed sighted with a tow
camera before it captured a clear picture of a barrel sitting on an angle in
the silty bottom. The barrel was observed and recorded clearly for a 3-4
second duration. At 1415, the wind had increased sufficiently to cease




operations for the day. Lake conditions (2-3.5 foot swells) were worsening and
it was no longer possible to continue mapping. The David Boyd returned to port
and a press conference announcing the find was organized by Mr. Ken Gardner,
St. Paul District Public Affairs Office.

22. 14 October 1990 (Media/Equipment Demonstration & Search Day #4). In
conjunction with our public affairs plan, the morning of 14 October had been
designated as a media/equipment demonstration day. The event was scheduled
prior to the initiation of field work and was scheduled to coincide with thne
arrival of the contractor's two man submersible.

23. The event was planned in anticipation of public interest in the
search effort. The goal was to provide the media an opportunity to ask
questions and observe the contractor's equipment that was be‘-g used in the
effort. A secondary goal in scheduling the event was to present the
information to the media in a setting which might help eliminate private
vessels, whether curiosity onlookers or boats contracted by the media, from
interfering with scheduled search and recovery operations on the lake. Strict
navigation requirements, hundreds of feet of sonar cable trailing the vessels
and submarine safety considerations would all be affected by vessels wandering
about in the designated search area(s). By scheduling a two hour session for
demonstration purposes, at a set time, in an accessible location; it was hoped
that outside interference would be kept to a minimum. Upon completion of this
phase of the project, only one vessel and a helicopter contracted by a
television crew were observed on the lake in the search area.

24. Consultations with the Coast Guard indicated that a restricted zone
could be set up which would preclude private vessels from interfering wich
operations; however, lead time required to file the appropriate request was
not avsilable. The search area also encompassed normal navigation channels
into Duluth harbor which could not be closed for survey purposes. As a safety
precaution, a "Notice to Mariners" was filed with the Coast Guard by the
contractor prior to initiating surface operations. Daily announcements were
included in the Coast Guard broadcasts warning mariners of the survey in
progress. In accordance with Coast Guard regulations, survey flags were flown
by all vessels involved with the search operation. Each pllot was advised not
to initiate search patterns which would be interrupted by passing freighters
until the area was clear.

25. At 1200 hours, three vessels returned to the lake for additional
sonar readings. An additional run over the confirmed barrel site aimed at
reconfirming location and the number of suspected barrels resulted in a sonar
echo graph containing approximately 105 barrels (see Photo 7). This location
corresponds to one of the survey locations done in 1976 (Figure 6). The area
near McQuade Road and Talmadge River was included i{n the survey notes.

26. Additional data collected was concentrated approximately one mile off
shore from the lester River to an area near French River where a fishing net
blocked further advance. The search area vas moved closer to shore than
initial search grids due to the discovery of the confirmed site approximately
5000 feet from shoreline. Initial grids had been laid out at one mile from
shore as supported by historical documentation which had specified disposal to



be placed at least one mile off shore.

27. No further sites were located. However, the towfish being dragged by
the David Boyd did hit bottom (disconnecting the electronics) in an area
around the Duluth Pumping station were a bottom formation rose quickly from
140 to near 100 feet. While resetting the probe, rust streaks were noted on
the tail assembly, see Photo 8. The David Boyd continued in a northeasterly
direction and no further measurements were taken in the area.

IV. SONAR FINDINGS

28. The side scan sonar equipment used in surveying Lake Superior for the
barrel disposal sights worked extremely well throughout the project. Lake
bottom conditions in the search area were ideal as there is minimal bottom
structure to obscure potential disposal sites in this area of the lake. Later
observations with the two man submersible indicate a fairly flat bottom
covered with a 1-3 inch layer of fine silt throughout the search area. Sonar
readings picked up very small debris piles and charted the small bottom
anomalies (approximately 6-12 inches high) with a high degree of reliability
as confirmed by video survey.

29. Because of the number and difficulty involved with verification of
each "hit", confirmation efforts were limited to "highly" graded targets
during the search phase of the project. The belief that the barrels would be
found intact in this effort, placed a higher wvalue on sonar targets with
highly pronounced chart echo. Each target was graded on a scale of one to ten
as interpreted by the sonar technician. Reported disposal methods, i.e. large
groups of barrels disposed in each historical dump, also led searchers to
grade multiple sonar hit patterns higher than individual echoes. Figures
11 through 14 are examples of various side scan sonar echoes of anomalies
recorded during field studies.

30. During the four days of sonar mapping, 104 anomalies were located by
the side scan sonar on a sounding "hit" list compiled by the Contractor. Each
sighting represents a distinct sonar finding or group of findings which has
been interpreted by the sonar technician as being a barrel sized object on the
lake bottom. Each find was graded by the technician as it was observed for
future verification. A record of all significant sonar "hits" was compiled by
each vessel and transferred to a map on Figure 11. The map includes all
significant hits for areas searched 11-14 October 1990.

31. While only one confirmed barrel site and shipwreck was mapped during
this attempt, the sonar map indicates areas of high probability of being
barrel sites that remain unverified. Two areas marked on Figure 11 are bottom
structures which are not believed tc be naturally occurring (See Figures 12 &
13). The sonar print for these areas indicate a series of large and small
diameter circular "blotches” in a linear path at the two sites. An attempt to
verify the larger blotches (4-5 in a linear path) with a tow camera did not
produce any conclusive findings other than small areas of objects that
appeared to be like "piles of rock". It was theorized on site that the spots
might be ballast or discarded ore from a passing freighter. The map also
shows three to four lines of medium graded targets areas vhich resemble the
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pattern of barrels found during in the confirmed site. The debris circles
shown in Figure 12 appear at regular intervals along a 2000 foot stretch of a
search grid approximately 1 mile southwest of the Duluth water intake.

32. One item of interest remaining from the 1977 survey was the report of
"barrel tracks" along the bottom of the lake. Divers reported seeing ridges
along the lake bottom that they theorized may have been created by rolling
barrels. During this project, side scan sonar clearly showed many "tracks" in
the lake bottom. See Figure 14. The "tracks" were explained by side scan
technician from the Duluth area as drag marks created by the heavy downriggers
used to insure fishing nets proximity to the bottom . This fishing technique
was reportedly was common to the area and was probably employed by Mr.
Severson in 1968 when they netted a barrel. Much of the survey area contained
anomalies of this type. Parallel sets of tracks indicative of fish netting
were plainly visible on many sidescan graph read-outs.

33. One sonar print of the small circular anomalies shown in Figure 12
contained a set of trawler drag marks which was observed to bisect the 2000
foot long pattern. At the point of intersection, a large pgouge mark was
observed in bottom sediments. Speculation that this may have been the
location which the "Hiawatha" snared a barrel in 1968 was made. The location
was approximately a one mile southwest of the city water intake which loosely
corresponds with the historical report. However, because the type of anomaly
did not match sonar read-outs that of barrels observed in practice runs, the
area was noted as a potential target but not visually verified.

34. Each sidescan target location is at best an approximate location as
the accuracy of the sonar, navigation error, cable length and varying vessel
speed combine to generalize the area of each target. Attempts at confirming
each potential target required close communication between the search and
confirmaticn vessels. Confirmation of a potential barrel find with video
equipment required an accurate surface marking of the suspected location by
the search vessel. As the sonar probe would pass over a target, the
technician monitoring the chart recorder would instruct a deckhand to throw a
buoy, with an appropriate amount of anchor rope, as soon as a highly graded
target was recognized. This placed the marker, and requested Loran navigation
coordinates for the "target"”, at a minimum, the length of the probe cable from

- the suspected target. Additional errors in location could be attributed to

not correctly recognizing the direction of travel of the search vessel marking
the target, range of target port or starboard of the search vessel and
variations in probe depth and cable length. Combine the potential errors with
the limited visibility of video equipment at 160 feet of depth (5-10 feet)
and the difficulty of verifying each target with a tow camera can be
recognized. When the confirmed barrel sight was finally located, it took 45
minutes to locate one of the 105 barrels with the tow camera. When an
additional attempt to locate the barrels was attempted three days later on a
perfectly calm day, it still required 45 minutes. Uncertain location, limited
visibility, spacing between barrels and surface conditions make verification
of targets with a tow camera a "hit or miss" proposition. While it was a
valuable tool in the search phase, the depth and great area to be searched
severely limited verification successes with a tov camera. If additional
information about the targets contained in Figures 12 or 13 is required, see




paragraph 81 for subsurface verification recommendations.

V. BARREL RECOVERY ATTEMPTS

35. With weather conditions forecasted as worsening, COE support vessels
originally scheduled to assist the Contractor on Tuesday, 16 October were
requested by the Contractor on Monday, 15 October. As the tug "Lake Superior”
was tending the "Coleman” in Superior harbor on Friday, it had to be relocated
back to the Duluth COE vessel yard before being able tc assist in operations.
The tug was required as it was the only vessel in the yard with sufficient
anchor chain for operations in 200 feet of water. The two man submersible
and all necessary support equipment were placed on the Crane Barge (CB)
"Markus". The required floating plant was assembled with the aid of the Tug
"Fairchild". Both vessels and the "Hey Boy" departed the boatyard at
approximately 1130 hours.

36. The SOW for barrel recovery required the barrels to be placed into
protective overpack containers (Photo 9) prior to being removed from the
water. As the condition of the barrels was unknown, the overpack containers
would serve as protection to the environment and personnel and minimize
potential damage or disintegration of the barrels as they were being
recovered.

37. The depth of the find also complicated the recovery process. OSHA
regulations limit diving operations at 180 feet to a maximum 20 minutes per
day with the appropriate on-board safety measures. Dives in excess of 100 feet
require an on-site decompression chamber. As pre-project planning could not
forecast what condition or depth barrels would be found in, or if any would be
located at all, no specialized deep diving teams and support equipment were
mobilized for this effort. These alternatives could be contracted as required
once site conditions were discovered.

38. Contract provisions required the contractor to have a submersible
capable of delivering a net or other remote means of capturing a barrel for
salvage. The submersible provided by the contractor utilized a clamping
mechanism which when correctly positioned by the pilot would be placed around
the circumference, at the centerline of the barrel. A rope tethered to the
clamp would then be tensioned by surface personnel, closing its jaws about the
barrel. See Photo 2. The line would then be connected to a surface winch,
raising the barrel off the bottom off the lake. The barrel could then be
moved into shallow water for transfer into protective overpack containers by
fully protected divers.

39. The plant arrived on site at 1245 hours and launch of the submersible
"Lake Diver" was accomplished using the crane on board the CB Markus at 1330
hours. The pilot of the submersible, Mr. Harold "Webb" Maynard, requested
that the first dive (Dive #1) be a reconnaissance dive aimed st familiarizing
himself with bottom conditions prior to initiating recovery attempts. A small
float was tethered to the submersible to aid in identifying its location and
keep the vessel from straying under the barge or into the anchor chain.




40. Upon reaching the bottom, the pilot indicated that he had landed in a
group of approximately five barrels, affirming sonar findings which indicated
the site contained a multiple barrels. The site had been successfully
relocated using Loran coordinates and the surface buoy dispatched when the
site was first located.

41. The pilot returned to the surface and readied a retrieval clamp
designed to fit around the outside diameter of the barrel. Two attempts were
made to try to capture a barrel. In Dive #2, the clamp released prematurely,
on Dive #3 no barrels were located and the rope connected to the clamp became
entangled in the submersible's propeller. Recovery of the submersible took
some time as it drifted along the surface, but it was recovered and one
additional a recovery attempt (Dive #4) was made at 1630 hours.

42. After Dive #2 it was discovered that the Geiger counter on-board the
submersible had not been activated by the pilot. No indications of
radioactivity were noted on Dive #3, and surface checks of the submersible
made upon completion of each dive proved negative. Dive #4 took place to the
southwest of the initial dives. After returning to the surface, the pilot
indicated that the Geiger counter had registered 10-12 times over a minute
(single clicks) while descending toward the bottom of the lake, and 3-4 more
times as he attempted to capture a barrel. (See Appendix B for pilots
affidavit) The pilot was unsuccessful attaching the clamp and he returned to
the surface, reported his findings, and as the hour was late, the decision was
made to suspend surface operations and return to port at 1900 hours. The
submersible, anchor chain and sediments recovered on the anchor were checked
with the Geiger counter, but showed no signs of radioactivicy.

43. On site recovery operations initiated the next day at 0930 hours.
Weather was ideal, zero wind conditions, temperatures in the low 50°'s.
Anchorage was estimated at a spot within 300 feet of the previous day. This
observation is based on the relative position of the surface buoy to the
anchorage position of the tug on each day. The first dive of the day (Dive #5)
was dedicated to performing a limited sweep of the area around the tug for
confirmation of the i{nitial Geiger counter reading. Mr. Robert Dempsey of the
St. Paul District accompanied the submersible in a search of the area for
approximately 40 minutes before a barrel was located. The submersible
maneuvered to within 8 inches of a barrel off the side viewport and was
visually examined by Messrs. Dempsey and Maynard. Two Geiger counters on board
showed no indication of radiocactivity at the barrel or at any time during the
dive. The submersible returned to the surface and was recovered.

44. It had been decided that if further radioactive readings were
detected, the project would be redirected and terminated at that point. As no
indication of the earlier reading was reproduced, recovery plans continued.
The submersible pilot was instructed to continue recovery attempts while
continuing to monitor the area for safety. Consultations with the District
Safety Officer, indicated that safe exposure limits for personnel were
approximately 40 mR/Hr. The pilot was instructed to abort further attempts if
a 20 aR/Hr reading was detected.
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45. The radiologic issue raised during Dive #4 was also followed up by
the local media and private inquiries to the Nuclear Regulatory Commission
(NRC) in the months following the reported Geiger counter reading. The NRC
investigated the allegation that radiologic material might have been included
in the disposals and found it to be unsubstantiated. Honeywell was asked to
review its records of past practices at TCAAP for any radiologic materials
which may have existed at the plant during the 1959-1962 timeframe. In its
response to the NRC, Honeywell stated that between 1959 & 1962 it " did not
use, nor was authorized for, any radicactive materials in its manufacture of
munitions.” Additional investigation into the issue revealed that Honeywell
did not have a permit to have radiologic material at the plant until 1967.

46. After two attempts (Dives #6 & #7) to locate a barrel with the
submersible failed, the batteries aboard the submersible required recharge.
The lights aboard the submersible were dimming and the pilot requested a two
hour recharge period prior to attempting another dive. During the recharge
period, a tow camera was then used to locate the barrels and place a buoy as
close to a barrel as possible. At 1700 hours a barrel was located and a
strobe flasher slid down the buoy line to aid the submersible in its efforts.

47. The submersible was successful in engaging the clamp over the top of
of a barrel on Dive 8. The "Northern Comfort" moved over the site and
tensioned the line using a small winch. The submersible was recovered and the
tug was moved into position over the captured barrel at 1800 hours. The pilot
reported that the barrel was oriented at an angle in the bottom sediments and
the clamp had to be placed at an angle over the barrel.

48. The line was transferred to the capstan on board the tug and was
slowly tensioned. The clamp did not hold, and the barrel was left on the
bottom. Operations were called at 1845 hours. Darkness precluded any further
attempts. Discussion of why the clamp failed to engage and what could be done
to improve its performance ensued on the return trip to port.

49. A meeting was held on-board the tug to discuss whether additional
efforts with the contractor would be successful. The original contract would
expire that evening and a contract extension would be required for further
efforts. It was determined that continued efforts with the submersible were
possible, however, problems experienced with locating and securing a firm line
to the barrels with the submersible were apparent, and the decision to let the
current contract expire was made. Alternate recovery plans would be
formulated.

50. 17 October 1990. Storms developed overnight and lake conditions
deteriorated to 8 foot breakers on Lake Superior the next morning. With the
exception of Saturday afternoon, we experienced six days of calm water during
this phase of the project. Residents of the area had warned us of typically
fast moving storms which come up quickly in October and we monitored weather
channels continuously during our time on the lake. The majority of the search
area lie within a half-hour of port which made operations less of a risk than
those which might take place farther into the lake.

11




VI. CONTINUATION PLANS

51. Upon return to the St. Paul District, plans to continue recovery
efforts and secure additional project funds were initiated. Normal
contracting procedures would require a thirty day advertising and award period
for contracts in excess of $25,000, which would place divers in the lake in
late November or early December. As a two to three day diving period was
anticipated, potential delays and problems created by divers working in winter
diving conditions resulted in the recommendation to discontinue efforts until
Spring 1991. Sufficient justification to invoke emergency contracting
procedures had not been established during the initial search operations. The
barrels observed on the lake bottom did not appear to be releasing material to
the environment and the situation did not warrant a declaration of an
emergency.

VII. ENVIRONMENTAL PROTECTION AGENCY (EPA) ASSISTANCE

52. The radioactivity issue raised during the last dive on Monday
remained a concern with both the COE and MPCA. Although the reading was never
duplicated, it was speculated that there might be a single barrel containing
radioactive material which was not encountered in Tuesday's confirmation and
continued recovery efforts. Coordination by the Minnesota Pollution Control
Agency with the Environmental Protection Agency (EPA) Region 5 in Chicago,
Illinois, resulted in identification of equipment belonging to two EPA field
offices which were capable of deep water radiologic wmonitoring. EPA'S
Emergency Response Team in Edison, N.J., operates a Remotely Operated Vehicle
(ROV) capable of operation in the depth of water in which the barrels had been
found. Further search located underwater gamma radiation detection equipment,
200 times more sensitive than a standard Geiger counter, operated by EPA's
National Air and Radiation Environmental Laboratory (NAREL) in Montgomery,
Alabama. After several inquiries it was determined that both pieces of
equipment were available for a limited time during the week of 29 October.
Arrangements were made on 24 October to conduct a radiologic survey of the
site beginning 30 October 1990.

53. Personnel from EPA, MPCA and the COE (Points-of-Contact are listed in
paragraph 91) met in Duluth on 29 October and began to adapt the equipment for
joint operations. The ROV (see Photo 10) would serve as the "mule” for the
non-motorized underwater radiation probe and was equipped with a underwater
television camera and sonar. The two pieces of equipment had never been used
together at the same site. Several modifications were required to mount the
probe so that it did not interfere with motors, sonar and camera. Photo 11 is
of the assembled unit being launched for a trial in port.

S4. Tuesday, 30 October 1990. After merging cables and completing a
brief press conference, the David Boyd carrying COE, MPCA and EPA equipment
and observers, left harbor at approximately 1100 hours. Weather: Clear, light
vinds with temperatures in the mid 50's. Upon arriving at the site, the
marker dispatched in the previous search effort was still in place. The
effort was concentrated to the northwest of the marker. This corresponded to
the approximate location in which the submersible was located vhen the earlier
reading was reported.

12




55. The ROV proved to be an excellent vehicle for underwater exploration
and monitoring at the barrel site. Sonar aboard the ROV was able to identify
barrels approximately 100 feet in any direction from the anchorage point and
deliver the probe for study of the site while collecting excellent underwater
video of barrel condition (see Photo 12). Barrels were generally observed to
be in good condition. Oxidation bubbles marred the surface skin of the barrels
and some were observed to have large dents believed to have been created by
surface handling. Each barrel was observed to have one metal end and one
concrete filled end. The observation agreed with historical records which
indicated the barrels were filled with concrete to aid in their disposal.
Fish were observed in the general area and in two cases the ROV found eel pout
resting comfortably atop and under barrels. Several barrels were observed to
have numbers etched into the concrete end; however, no definitive markings
which could indicate their origin were observed. Underwater video was
recorded during these inspections.

56. The underwater monitoring procedure and equipment used by NAREL is
detailed in Appendix C will not be reproduced here. Readings were collected
by stationing the ROV as close possible to a barrel and allowing the probe to
collect data over a 5 or 10 minute period to a 160 channel spectral recorder.
The wide range of gamma channels would allow further analysis to identify
energy ranges emanating from the suspected source. After collecting the
reading the ROV was repositioned away from the barrels, as verified by sonar,
and a background measurement (naturally occurring levels of radiation measured
at the site) was collected for comparison against barrel readings. As water
is an excellent shield from gamma radiation, a 10-20 meter distance was
considered adequate distance from barrels to collect background readings.

57. One barrel (Barrel #11) from the group studied exhibited gamma levels
above a standard deviation from background readings. The findings of NAR:IL
indicate that if not for its location on the lake bottom, no gamma activity
would have been noticeable. The barrel is estimated to have a 0.2 uR/hr
increased reading over background readings. This chsange would not be
measurable on dry land where solar radiation exposure rates vary between 1.5-
2.0 uR/hr. Theories of why the single drum measured slightly higher are
presented here. Paint used on the barrel could contain a small amount of
thorium (this barrel appeared to have less corrosion than others observed in
the study, supporting the theory of a different paint coating), a natural
outcrop of rock located directly below the barrel could have effected the
read-out ( localized higher background reading), or there could be a very low
radiation source in the barrel, such as a radium (luminous) dialface or
instrument tube of some kind.

58. A susmary of EPA findings is listed in Appendix C. The results
indicate that the barrels surveyed "pose no radiological health hazard from
external gamms radiation to people handling thea or people in their vicinity."
The report further states that “"exposure levels for these drums does not
differ significantly from background®. The report recommended further
sonitoring for alpha snd beta radiation once the barrels were opened as
concrete and vater are excellent shields for this type of radicactive
particle.
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59. No readings which could verify the measurement reported by the
submersible pilot (estimated to be in the .1 mR/hr range by NAREL analysis of
the report) were encountered in the three days of EPA site work.

60. Problems encountered during the ROV investigation were generally
solved on site and are noted here to aid in planning of investigations of this
type in the future. Differences in the two cables, a negative and neutrally
buoyant mixture caused the cable assembly to float off the bottom and become
tangled in the barrel field as the ROV searched the area. A neutral cable
which would lay on the bottom preferred. Anchor slippage created by wind and
lake conditions made monitoring difficult. Accurately locating and anchoring
over the barrel site sometimes required two or three attempts, anchor slippage
in the silt bottom would place the ROV out of range from the barrel string in
high water conditions. As the probe required 10-20 minutes at each barrel for
monitoring, slippage could not be tolerated or a new data set would have to be
collected. This is 1illustrated by the amount of data collected on two
successive days. Tuesday aftermoon, lake conditions were ideal and 11 barrels
were successfully monitored in approximately 6 hours. Winds on Wednesday made
locating and establishing anchorage over the barrels difficult, limiting
measurements to 4 barrels in 6 hours. The survey boat David Boyd was an
excellent support vessel; however, it was not equipped with a power winch.
This required deckhands to manually raise anchor, limiting the size of anchor
which could be used. The absence of a working deck at the waterline also
impeded launch and recovery of the ROV. A lifeboat hand winch was utilized to
raise and lower the equipment.

VIII. BARREL RECOVERY

61. Hazard Control, the contractor who had completed the search phase of
this project, had been requested to complete magnetometer readings required by
the initial SOW for this project over the barrel site. The readings were
required to determine the equipment’'s capability for locating sites should
another remedial project be required. The Contractor agreed to perform the
survey while the COE was on site with the EPA. Sample graphs of the
magnetometer survey over the confirmed barrel site are presented in Figure 15.
In comparing the results of side scan sonar to the magnetometer findings, the
advantages of side scan sensing techniques become clearly evident. Bottom
conditions and anomalies are registered on sidescan read-outs allowing the
operator to observe more than depth and metallic readings as indicated on the
magnetometer sample. Should further efforts be mobilized to locate additional
sites, side scan equipment is clearly superior for locating under conditions
encountered here. If bottom structure is encountered, barrels might be hidden
by rock outcrops and other natural formations. A magnetometer might
outperform the sidescan in these conditions.

62. The contractor had slso developed a remotely operated clamp which was
designed to be lowered from a surface boat and be guided by an attached video
camera. The clamp was capable of grappling a barrel around its diameter in a
three point grad (see Photo 13). The contractor brought the clamp out to the
site at 0800 hours, the morning of 30 October, and finding conditions to be
ideal, attempted and was successful in engaging a barrel in approximately 165
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feet of water. The contractor then followed the previous plan of placing the
barrel into shallow water for diver recovery. A second barrel was engaged
later that day and relocated to an area near that of the first barrel in 60
ft. of water.

6€3. Lifting the barrels was accomplished utilizing a series of diver's
lift bags secured to the clamp line and inflated by a scuba diver in full
protection equipment using a compressed air bottle (see Figure 16). The scuba
equipped diver worked at a 40 ft. depth which required four lifts to raise the
barrel to an approximate 35 ft. depth from the surface. A video of the second
barrel recovery process was recorded. The recovery boat then proceeded into
shore until bottom structure was encountered. The clamp was then disconnected
remotely and a diver attached a marker buoy to the barrel to identify the spot
for recovery efforts. Both barrels were checked by Geiger counters used by
the contractor prior to initial movement and by the EPA once they had been
relocated. Neither barrel showed indications of radioactivity.

64. On 6 November 1990, divers from the St. Paul District (see paragraph
92 for roster of personnel) dove to the relocated barrels and placed them into
protective overpack containers. They were then hoisted aboard the CB Markus
tended by the Tug Fairchild (Photos 14 & 15). Each dive required
approximately 45 minutes of subsurface time to orient the barrel into the
protective container. Each overpack was checked with a Geiger counter as it
was brought aboard. The barrels were brought into Duluth Harbor and stored at
the Duluth Vessel Yard until plans to open and inspect the containers could be
finalized.

65. On site observations taken around the barrels before they were sealed
for storage showed that both barrels were filled with concrete from the top to
the bottom. One barrel was loaded in a manner that allowed inspection of the
metal base, while the other had the concrete rounded end oriented upward.
There was a significant amount of corrosion on the barrel surfaces, and small
corrosion holes scattered about the top and base of the barrels were common.
The numbers 686 were etched into the concrete of one barrel end. The number
is believed to be the barrels dry weight after concrete had been poured into
the barrel. This was suggested by personnel at Honeywell as being done to
document actual shipping weight on each plece for calculating truck loads.
Shipping records for a disposal completed in 1960 show typical barrel net
weight records on Figure 17.

66. Tamper seals were placed on the barrels by the MPCA prior to placing
them in a secure heated storage facility. Arrangements were then finalized
for opening.

IX. Opening the Barrels.

67. A contract to open the barrels at the Duluth Vessel Yard was awarded
to OHM Inc. of New Hope, Minnesota, on 22 November 1990 for the amount of
$6650.00. The scope of work required the contractor to reduce the barrels into
small sections which would then be transported to Pace Laboratories in Golden
Valley, Minnesota, for analysis. OHM's proposal included appropriate safety
measures to protect personnel from hazards which may have been placed in the
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barrels. Level "B" protection and blast shields would be utilized to protect
workers from potential chemical or explosive debris.

68. On 27 November at approximately 1200 hours, MPCA tamper seals were
removed from the barrels (Photo 16). By 1715 hours, the first of the two
barrels when broken open by a backhoe after the exterior shell was sawn off
using a carbide blade circular saw (Photo 17). The remaining concrete
interior protected a series of tightly packed cardboard boxes containing small
1 7/8" diameter gear assemblies layered inside the cardboard boxes (Photo 18).
While the barrel was estimated at weighing some 700 pounds, approximately 500
pounds of that weight was estimated to be concrete added to insure the barrel
would sink when placed into the lake. Several parts were collected by OHM and

placed in sample bottles, decontaminated, and displayed to the press which had
gathered to observe the event.

69. The second barrel was opened later that evening at 2145 hours (see
Photos 19 & 20). Contents resembled that of the first barrel, and on closer
inspection, it was discovered that the parts contained in the first barrel
were sub-assemblies of the parts found in the second barrel. Boxes contained
in the second barrel were marked in the following manner (see Photo 21)

Confidential

MH Part No. 550012
25 ea

Scrap Assemblies

For Destruction Only

Confidential
70. Careful monitoring of air and radiologic parameters was done prior,
during and at the conclusion of all opening operations. All tests proved
negative.

71. Samples of the water which surrounded the barrels in the overpack
drum from 6-27 November were collected prior to opening. Part samples and
concrete materials recovered from each drum were also collected for analysis.
Both the COE and MPCA ran independent tests to verify whether the content of
the recovered barrels could be considered hazardous.

X. LABORATORY ANALYSIS

72. The results of laboratory tests are included in Appendix D. They
vere received from Pace Laboratories on 4 January 1991. Leachate tests
performed on the parts indicate that the barrel contents would not be
classifed as a hazardous waste under the Resource and Conservation Recovery
Act (RCRA). Independent MPCA tests were also done on recovered parts and
vater ssmples. They confirm the PACE laboratory results. The recovered
barrels were repacked into the overpack protective containers and remain in
storage at the Duluth Area Vessel Yard.

XI. OBSERVATIONS

73. The findings of this project support historical records and
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affidavits collected in 1976 from personnel working at the Twin Cities Army
Ammunition Plant where the wmaterial was manufactured. The barrels were
reported to have 8-10" of concrete poured into the base, loaded to within 6"
of the top with scrap assemblies, and capped with a concrete top. Recovered
barrels had concrete poured top and bottom with boxes of "scrap assemblies”
packed between them. The packing boxes had identifiable markings which
confirm the material as once having having a confidential
classification (declassified 1974). The Minneapolis-Honeywell (M-H) noted in
the part number has been confirmed with Honeywell (the defense contractor
producing the part) as the 1959 designation for a M-H manufactured part.

74. Upon completion of laboratory testing which showed the contents as
being safe to handle, barrel contents were inspected for identifiable marks
which might indicate which assembly they were intended for. Missing springs,
gears and other manufacturing errors were easily spotted upon close
inspection. Some parts were marked reject, or inert, but most contained no
markings (see Photo 22).

75. Two packing slips were apparently contained within the boxes when the
barrels were opened. These slips where partially destroyed in the opening and
repacking process used by the crew. Careful hand searching of the debris
resulted in the recovery of 20-30 small pieces of packing slips apparently
packed with the scrap assemblies found in the second barrel. An attempt was
made to restructure the form by carefully fitting the recovered pieces
together. It reads:

( INSPEC? )TION SLIP

Part No.
Packed By Date
Inspected By Date
Sealed By Date
Gov't Insp Date
Shipment No.
81-3837-07

76. Unidentifiable, incomplete signatures were recovered for three
blanks, and the part number identified matched that on the exterior cover of
the boxes, 550012. The most important discovery on the slip is an partial date
wvritten laterally across the date blanks by a single inspector. The date
appears to be 8/--/62 with the 8 appearing on both slips. This would
correspond with the date of the last disposals (#6 & #7) done In September
1962.

17

—



77. This discovery is important as it identifies the both the date and
location of a particular disposal. Historical records indicate that disposals
#6 & {#7 were to be done in no less than 300 feet of water. If search efforts
had been targeted to find this specific disposal area, search efforts would
have centered in an area around Knife Island in much deeper water, one to
three miles off shore. Discovery of the disposal in shallower water (170 ft.),
6 miles closer to Duluth than indicated casts a reasonable doubt over using
the historical record as the basis for designating areas to search for more
disposal sites.

78. The weight of the parts contained in the barrels which were opened
has been preliminary estimated at 80-100 pounds per barrel. This would
confirm a hypothesis of why concrete was placed in the barrels. A 55 gallon
drum displaces 460 1lbs. of water when submerged. 1If a barrel weighed 1less
than 460 lbs. it would have floated. To insure proper disposal, concrete was
added to each drum to achieve a final disposal weight greater than 500 pounds.
Early 1959 barrel disposals were reported to have floated on the surface when
placed in the lake. Holes were reportedly placed into the barrels with fire
axes or shot full of holes by the Army guard accompanying the disposal to aid
in their sinking. Successive disposals were reported to included concrete as
a ballast material as verified by this finding.

79. The suggested date also verifies this site as being one of the last
disposals, therefore, condition of the barrels at this site is probably better
than any other disposal. The concrete on the interior of the barrels did an
excellent job of protecting the interior lining of the barrel from corrosion.
Exceptions to that are small perforations near the top or bottom of the barrel
where air may have been trapped. Small holes were common in these areas.
About 752 of original barrel gage remained on most areas of the barrel.
Barrels sunk without concrete probably contained more air and had no inner
protection from corrosion.

80. From the condition of the recovered barrels it is unlikely that
barrels disposed of with or without concrete would be recovered totally
intact. Corrosion holes which would allow any liquid content to migrate were
common in the two recovered barrels (see Photo 23). The concrete interior of
the recovered barrels seemed to provide most of the structural integrity.
Over 300 barrels dumped in 1959 were reported not to have had concrete
ballast. Currents circulating about the barrels were observed after
disturbing sediments in the area with a ROV. These currents were observed to
have carried off much of the sediments under each barrel until only a small
pedestal remained. These pattern can be seen in the video collected by the
EPA ROV.

81. As reported earlier, sonar readings taken in the area did identify
one site which might be corroded barrels in 155 ft. of water. Twenty circles
resembling individual debris piles were noted in a linear path, but were not
confirmed with a video tow camers as a possible barrel disposal site. The
sonar readings gathered at the site indicated that these circles were very low
anomalies measuring 6 to 8 inches high. As the focus of the search was for
intact barrels which would rise 2 to 4 feet sbove the bottom, the site was
graded as a lov-medium level target and not verified. It is possible that the
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circles are former barrels and scrap parts which have disintegrated into the
observed pattern. A heavy trawler mark across this area supports the theory
that a heavy object was once netted here. The area also closely matches that
reported as a historical dumpsite. If additional search is authorized this
area should be rechecked using an ROV and some type of remote collection
equipment to retrieve samples from these circular patterns.

XII. PART IDENTIFICATION

82. A sample of the recovered part(s) were forwarded to three separate
entities for possible identification. Picatinny Arsenal (original designer of
M-32 & M-40 grenades), Rock Island Arsenal AMCCOM (contracting authority for
contract at TCAAP in 1959) and Alliant Techsystems (Honeywell). Initially
the request was to identify whether this part was from a M-32 or M-40 grenade;
however, the type of part recovered was too large for this munition. After
some study, both Picatinny Arsenal and retired personnel TCAAP identified it
as a part from a BLU-3 or BLU-4 anti-personnel grenade produced after the M-32
& M-40 (see Figure 18 & 19). Personnel from AMCCOM in Rock Island have
verified this munition as having been produced at TCAAP under the subject
contract.

83. Some of the safety devices (33%) were noted to have a red or green
dot in the center. These were identified by Alliant Techsystems as a M55
detonator which was designed to trigger a larger explosive lead cup in the
munition design. No lead cups were recovered in this project. Several sample
parts recovered during this project were passed to Alliant for further testing
of the detonators. Three attempts were made to trigger the detonators with no
success (see Figure 20). The detonators have deteriorated with 25 years of
submersion and are considered "safe”.

XiII. CONCLUSIONS

84. In October 1990, an effort to locate and identify potential
classifed scrap disposal sites was undertaken by the U.S. Army Corps of
Engineers, St. Paul District as authorized by DERP FUDS Project No.
EO5MN025501. During this effort:

a. 25 Sq. miles of Lake Superior lakebottom was remotely sensed using
side scan sonar, tow cameras and ROV's.

b. One of the seven reported disposal sites containing approximately 105
barrels was positively located. The study also located two
potential sites which were not confirmed.

c. Remote inspection of 25 barrels was completed by EPA and contractor
ROV's and tow camera‘'s. NAREL completed a radiologic survey on 23
barrels at the confirwmed site.

d. Recovery of two random barrels was successfully completed by remote

device in 170' of water. Barrels relocated into 30 & 60 feet of
water were successfully recovered by St. Paul District divers.
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e. The recovered barrels were opened and samples collected safely.

f. Testing and analysis completed on the recovered material showed no
exceedence of current water health standards.

g. Materials were examined and identified as safety devices for a BLU-3
BLU-4 anti-personnel grenade manufactured at TCAAP in 1962. This
closely aligns with affidavits prepared in 1976 by former Honeywell
employees who participated in barrel disposal operations in 1959-61.
The material was found to be carefully boxed and marked as
confidential scrap assemblies from a Minneapolis-Honeywell facility.

o

Developed COE/MPCA/EPA Lake Superior team.

85. The project also located a tug scuttled in 1928 and approximately 90
other targets which remain unconfirmed in the search area.

86. The project was completed with no injury to any participants. Over a
thousand man-hours of surface and subsurface operations were involved in the
recovery project. The barrels, although having been difficult to locate,
recover and analyze, were handled carefully and professionally through each
phase of the operation. Members of the search team are pictured in Photo 25.

XIv. PUBLIC RELATIONS PLANNING

87. As the barrel sites had long been a matter of speculation in the
region, a considerable amount of media coverage was anticipated. In 1977 the
media was invited to accompany the COE out on the lake aboard the Tug Superior
to observe attempts to find and identify the barrels. The vessel size
permitted the project to teke approximately 30 reporters and other observers
onto the lake operation. The 1990 effort as contracted would be accomplished
by much smaller vessels spending long hours combing the lake with sonar. It
was therefore decided to restrict the media from the vessels and handle all
media relations from a temporary public affairs center located in the Duluth
Area Office.

88. Mr. Ken Gardner and Ms. Joan Guilfoyle developed a press center for
the Corps of Engineers out of the Duluth Area Office and strove to answer all
informational requests through a series of daily releases held at the Duluth
Area Canal Park Museum (see Photo 24). See Appendix F for a summary of the
Public Relations Plan for this event.

89. Television, Radio and newspaper coverage of this event was fair in
reporting the events of the search. Sample newspaper stories of the search
effort are included in Appendix E. Recorded television news reports
pertaining to the project are available for review at the St. Paul District
Office.

XV. PROJECT COST

90. The search, recovery, testing and analysis phases of this project
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was completed at a cost of $§91,000.
XVI. POINTS-OF-CONTACT

91. This report was prepared by the Army Corps of Engineers, St. Paul
District, Engineering Division, Engineering Management Branch. Mr. Robert
Dempsey, was the Project Engineer. Points-of-Contact (POC) who provided input
for this report are:

Mr. Robert Dempsey CENCS-ED-M Engineer Manager (612) 220-0443
Mr. Richard Beatty CENCS-PD-ER Environmental Eng. 220-0273
Mr. Ken Gardner CENCS-PA Public Affairs 220-0201
Mr. Ron Swenson MPCA Site Assessment 297-1793
Mr. Robert Cross MPCA

Mr. Mark Semler NAREL (205) 270-3400
Mr. Brad Benning EPA Region 5 Emergency Response (312) 353-7613
Dr. Dave Charters EPA Emerg. Response (201) 321-6748
Mr. Al Kliene CENCE-DU (218) 720-5264
Mr. Mike Stitch Hazard Control President (612) 341-3411
Ms. Jan Finnigan AMCCOM Wash D.C. Public Affairs (202) 274-8010
Mr. Don Dau AMCCOM R.Island Armament (309) 782-7513
Mr. Bob Ronshiem Picatinny Arsenal Museum (201) 724-3222
Coast Guard Duluth (218) 720-5412
Mr. Jim Lynch Nuclear Regulatory Commission (780) 790-5500

92. Divers from the St. Paul District involved with the barrel recovery
effort were:

Mr. Ron Fetting
Mr. Bob Sikkila
Mr. Ed Strand

Mr. Tom Hemstreet

93. A copy of this report will be sent to each of the above points-of-

contact. An additional copy will be sent to the Public libraries in Duluth
and Minneapolis, Minnesota.
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ORDEC-L 29 September 1959

SUSJECT: Use of Equipment in Zuluth i{innesota
Hinnesapolis=Honeywell Regulator Coapany
Contract Mo. DA-11-022-03D=3019

THRU: Division Enginssr
U. S, Amy Enginsering Division
North Central Division
§36 South Clari Street
*Chicago 5, Illinois

TO: U. S. Army Engineering District 5t. Paul
1217 U. S. Post Office and Custan House
180 Tast Kellog Slvd.
St. Paul 1, iiaresota

1. It is recuested that the services of the Lake Superior Office
at Duluta, ¥innesota, bs made avallable for tihe disposal of classilied
scrap material under subject and ailied contracts. ir. Znolten of your
organization ras been contacted and indicatas the equipzent is available
and has performed this t of service for other L taent of Delense

Agencioa.

2. The Contractor will bear the cost of the use of the ecuirment,
H owili also furnish transportation and guard service ior material f{rom
Minneapolis to Like Superior. It is cstimated thut the amount of scrap
material will weigh approximately 13,000 pounds, including preparation
for disposal.

3. Recuest a copy of your action be made available to this oifice
at the earliest posaible date,

<
TEA Es VALKZR
..Central File Snoc) Asaio
aton to SC Pe tarrtae, | quest Lake Superior Classified Scrap Disposal
DERP FUDS Project No. EO0SMNO25501
Figure 1
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CPT Hacer/si/793-17%3
DEPARTMENT OF THE ARMY ... eric! Readincss

HEADQUARTERS. UNITED STATES ARMY ARMAMENT SOMMAND
ROCK ISLAND. ILLINOIS 61201

KEPLY TO
ATTENTION OF

DRSAR-ISL . 2y Wik 1577

SUBJECT: Oumping of Classified Scrap into Lake Superior

District Engineﬂr )\ -
US Army Engineer District, ST PAUL L2
1135 USPO and Custom liouse -/ "()4'
St. Paul, ¥ 55101
<
/.
=< "
1. The inclosed letter (Incl 1) implies the Corps of Engineers has )

had prior experience in related waste dismosal cperaticns for other
agencies. Our search, tihus far, has revealed that both Mr, Walker and
Mr. Knotton (authors of the statement) are deceased.

2. Request your corments on the validity of implications contained in
inclosed letter. Comments are considered necessary because of the
possible impact on the prograrmed retrieval action.

FOR THE COMMANDER: |
A

/ '
N AN J
1 Incl THOMAS J. WASH
as Chief, Environmental Quality Office

Figure 2 - 1977 attempt to contact authors
of 1959 disposal authorization.

1
lassified Scrap Disposa
Thess EO5MNO25501

Figure 2

Lake 8
DERP y;;;.s Project No.




Dumped barrels plot thickes

Minnesota and Michigan offictals, act-
ing on the unsubstantiated story of a re-
tired tug-boat skipper, want the federal
government to find out exactly what was
contained in more than 1,400 sealed bar-
rels the Army dumped secretly into
Lake Superior 14 years ago.

Although they have no hard evidence,”
state officials are following uwp a rumor
that the barrels, in 100 to 300 feet of:
water near the Duluth shoreline, might
contain radicactive waste materials.

During the winter of 1968, a fisherman:
picked up six barrels, believed to be
some of the waste containers, about a
mile offshore from the Duluth pumping
station.

Both Honeywell Inc.. Minneapolis, the
manufacturer of the dumped material,
and the U.S. Army Corps of Engineers.
who supervised the dumping of the ma-
terial, say ithmmt.m
namummuumdm

Butmlwwmc..'
and the Corps admitted their records:
only go so far in identifing the dumped
material.

James Braatz, public affairs spoke-
sperson for the Corps said that they
don’t know who decided to dump. Orders
came through channels in Washington.

He said the shipment of material ar-
rived with military police in charge and:
already packed in concrete. It was themi
taken out on the Corps’ barges to be:
dumped in the lake.

Brattz said that the US. Army has
toid the Corps that the material is shell
fragments. The process of casting the
sheil so that it would explode into uni-
form particies was searet, tharefire, the

1t Pau Cistnet. Corps of Engineers
Lake Superior Ares
Canal Park
Duluth. Minnesota 55802

2 Nov g1

cals that to put the matter to rest
andtorau.unsamplemuw
mm.wms’m-n i V4
son, Duluth, picked uw several of the '
barrels while trawling in about 25 fath- !
oms, or 150 feet of water.

Sivertson said he dumped all the bar-
reis back into the water, but that one of
his crew had looked {nside a barrel and
had said the contents looked like buck-
shot or bits of metal which had been
meited and mixed with concrete.

The dumping was brought to the atten-
tion of Michigan state officials by Mari-.
lyn Burton of Sault Ste. Marie, who
asked Department of Natural Resources
Director Howard Tanner during a Mar-
quette meeting if he had heard a story
that the Army dumped radioactive ma-
terial into Lake Superior.

Danford E. Anderson., now in his early
70s ann retired in the Soo, was the skip- |
per of a Duluth-based tug oo May 24,
1961. Army records show a secret ship-
Molmbln!llwuddiveudtom'
derson for dumping.

Anderson's wife, Gertrude, was at the
dock with her husband. She said they
vmhldby“m’ that the barrels |

“contained stutf from the atomic plant - of the sites,” Pegors said. }
onthe St. Paul River.” . _____ _ ! Col FmGay.huddend-‘
Minnesota pollution control officials msdﬂah&?aiuummq
said there were no nuciear facilities in gon told him it would not object to that,
the state at that time. They added they since the scrap metal has been decias-
mwum&mu, sified. But, be added, there is no money
have all but dismissed it. in his budget to saivage the barrels. |
But John Pegors. regional director of | The state offices think st since the
the PCA said he wants the Corps to pick Corps dumped the material, without no-
up some of the barrels and check the tifying the state, the Corps should
contents. He agrees with Michigan offl- dredge the sampies and cover the cost.

Figure 3 - 2 Nov 1976 Duluth Herald article
in which wife of Tug Captain involved with the
disposal is quoted as having been told of
*Stuff from atomic plant” was in barrels.

Lake Superior Classified Scrap Disposal
DERP FUDS Project No. EOSMN025501

Figure 3
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Pentagon explanation:

of dumping disputed

The military waste dumped into Lake
Superior between 1959 and 1962 consists
of ordinary steel and aluminum, a Pen-
tagon spokesperson said Friday.

But. the official expianation did not
satisfy John Pegors, director of the Du-
luth office, Minnesota Pollution Control
Agency.

The metal scrap was left over from
production of experimental artillery
warheads, the Pentagon spokesperson
said. and had been scored or machined
for fragmentation in a unique, secret
pattern. It was dumped in the lake to
keep it secret.

*“The only thing that is down there in
those barreis is medium carbon steel
and maybe some aluminum shavings, "
he said. . :

Between October, 1959, and Sep-
tember, 1962, six loads of the scrap, to-

talling more than 350 tons, were shipped
to Duluth from Honeywell, Inc., Minnea-
poiis. The sealed steel drums came
under Military Police guard, were load-
ed aboard Corps of Engineers barges,
taken oyt onto the lake and dumped.

Carps records of that period refer to
the material as “classified” and the
Pentagon representative said that, at
the time, the fragmentation pattern was
“very secret.” But the warheads have
since been used in Vietnam and have
been declassified.

While the work was going on at Hon-
eywell, he said. the only way to dispose
of the secret scrap was either meiting or
water dumping.

A blast furnace was not available at
the time, according to the spokesper-
900.

After 1962, a corps officer revealed

t
i
|
eariier this month, the scrap was deliv- !
ered to U.S. Steel Corp.'s Duluth works
to be fed into the plant's furnaces. \
The spokesperson said he had been un-
able to locate records of the project but
learned the details from an engmeer !
who had worked on it. i
Pegors earlier Friday had said he :
wants the material retrieved and ana- )
lyzed. l
“The question I have.” Pegors said, :
§

_.'is why they weat to such extremes for

nodcontaminant material?”

On hearing the military's explanation
later, he asked, “Wasn't U.S. Steel in ,
operation in 1962

(It was—Ed.) ’

"This was the cheapest way to dispose
of (the barrels),” the Pentagon spoke- |
sperson had said. ‘1

Figure 4 - 21 Aug 1976 Duluth-News Tribune
article explaining content of barrels.

Lake Superior Classified Scrap Disposal
DERP FUDS Project No. EOSMN025501

Figure 4




DEFASTMENT OF T=t ARMY
St Payl District. Corps of Engineers —
Lake Superior Area
Canal Park
Duluth. Minnesata S58C2

DULUTE ¥EWS-TRIBUNE TULUTE, IO 11 DEC 1976

No radioactive
leachingof
barrels found . ;

in the area sampled last week by the
U.S. Army Corps of Engineers.

Technicians are still working on water
samples taken from near the area where
several barrels were found last Satur-
day. David Yount. deputy director of the
laboratory, said. and resuits will be.
compileted next week. :

The geiger counter tests are not con- |
clusive, Yourt said. but it is unlikely ra-
dioactive material exists since records
show several barrels were opened in the
ldlmha!ommm:nmm-
y.

It there hag been. he pointed out,
leaching would be occurring now and
would have besn detectad. o

The laboratory will ssnd test resuits to
or more barrels be hauled to the surface
for further testing. :

Figure 5 - 11 Dec 1976 Duluth-Rews Tribune
article stating that several barrels were found.

No location given.

Lake Superior Classified Scrap Disposal

. E0S5MN025501
DERP FUDS Project No. EO Fgure 5
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Figure 6, Page 1 - Dec. 1976 Survey Notes from Magnetometer
search by COE & Dr. Johnson U of K. Barrels found near
#1 McQuade Rd Site in 1990.
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Figure 6, Page 6 - Dec. 1976 Survey Notes from Magnetometer
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"1 0ns :
DATE  sept. 16, 1960 COPIES TO: Capi~ Dean '
We Marmix
TO  Tom Long %
FROM Irwin Danlheirer Q)
SUBJECT  Dpie Cast - Cenfidential Scrap §Q
3
mare Wto ret g, T~~~
\
1 Large Crate 20# o1SH
1 Large Crats 1054 ROZ¥ N
1 Large Crate 1053 Laké =
6 Small Cratss 1553 ol# ?
12 Small Crates 2L0H AVECH ra—
1 Papar Barrol 38# 02
1 3teel Zarrsl u24 JecH :
1 Stesi 2errcl 524 2654 3
1 Steel Sarvsl 24 2738 D
Y Steel Saryal L2y 2407
1 Steei larrel Rl CCLi A
1 Steei Jarvel Lig W5 &
1 Steel Jarsel L2¢ 5CCs A
1 Steel 3arral L23 Si0¥ ¢ 3
1 Steel Barrel nzf Li65% = 3
1 Steel 3arral Lld h7CH# QD Er
1 Stacl 3Sarrsl hel 90 v
1 Stoel farpel L4 L3¢ —
1 Steel 3arrel e 268 o
1 Suesl 3arrel a AR
1 Stosl Sarrel Led pHUP =
1 Stesl Barrel LZ# BT : i
1 steci Jasral Y3 S )
1 Stesl 3avral L2 S1H -
1 3Stecl 3arrel L0 e o3
1 5iesl 3arrel Pri cory
1 Ste=l Zarrel " el
1 Steel 3airal 2% Ltug
1 3tacl 2avrel 173 L72i
1 steel Sarrel b2 39¢4
1 Steel 2arrel L2% 398
1 Steel Barrsl h2¢ 5%
1 3teel 5arral hd 6254
1 Strel 2arzsl W3 L8sé
1 3%ez) sarvel ek L124
R 180y

Figure 17 - Historical Shipping log 1960. Barrel
Empty and loaded weights displayed.

Lake Superior Classified Scrap Disposal
DERP FUDS Project No. EOSMN025501
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Die Cast « Confidentis} Scrap |
Tare Wee Ret, Wete !
1 Steel Barre} L2¢# 478§
1 Steel Barrel L2¢ §924
1 Steel Barrel Lo#
1 Steel Barrel L2¢# 260¢
1 Steel Barrel L2# 356¢
1 Steel Barrel L2¢
1 Steel Barrel L2# 2784
1 Steel Barrel L2¢ 3L2¢
1 Steel Barrel L2# 2774
1 Steel Barrel L2¢
1 Steel Barrel L2 363¢
1 Steel Darrel Loy L2ow
1 Steel Barrel L2# L08¢
1 Steel Barrel ho# LOB#
1 Paper Barrel 384 2504
1 Steel Tud 1484 8564
1 Steel b U3 8724
1 Steel Tud 11,8% 800§
1 Steel Tud 1,84 11124
1 Steel Tudb Us¢ 9168
1 Steel Tud 1184 12066
1 Steel Tud 134 9Lof
A7L64 13120
TOTAL 37284 31973¢

This is the total szs of Sept, 16th and we contime to
scommlate spproximately 200§ per day.

Lake Superior Classified Scrap Disposal
DERP FUDS Project No. EOSMN025501

Figure 17
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A. Vanes closed B. Vanes Open

Figure 18 - BLU-3 Anti-Personnel Grenade.
Timing and safety device located in top section of

assembly. Photo from: Anti-Personnel Weapons,

Stockholm International Peace Reasearch Institute, 1978

Lake Superior Classified Scrap Disposal
DERP FUDS Project No. EO5MN025501
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AN TECHSYSTEMS

Alliant Techsystems inc. Telephone 612 939-2000
Twin Cies Arsenal
11 March 1991 New Bnghton, Minnesata 55112

Mr. Bob Dempsey

U. S. Army Corp Of Engineers

St. Paul District

U. S. Post Office and Custom House
St. Paul, MN 55101

Dear Bob:

I showed some of our senior Marketing staff the parts from Lake Superior and
they have identified them as the Safety and Arming assemblies from the BLU-3
and BLU-4 grenades made by Honeywell in the early 1960's. The programs were
classified. I am still trying to locate any paperwork that may exist on the
programs but it does not appear that I will find any.

I have enclosed a copy of our laboratory report regarding the attempts to
function the detonators in these parts. The conclusion of the report is that
the detonators are not explosively sensitive. However, since only a few
detonators were tested, I would still advise the use of caution when hand)ing
the parts with detonators. After being under water for thirty years. the
detonators are likely to vary in their explosive sensitivity, and the samples
that were tested may not be the least sensitive of those recovered. The
parts with detonators can be identified by the green or red dot in the center
of the part. One side of the dot will be green and the other red. Again,
please handle these parts with care.

I have also included copies of the correspondence between the Nuclear
Regulatory Commission and Honeywell regarding the allegation that the barrels

contained radioactive material. The bottom line here is that the NRC has
closed the matter. If you have any questions, please call me.

Again, if I can be of further assistance, please contact me.
Sincerely,
ALLIANT TECHSYSTEMS, INC.

&C‘M N fomrm—"

James R. Persoon, PhD
Corporate Director, Environmental Management

(iriguxo 19 - Alliant Techsystems identification of recovered parts.‘}

cc:C. Meier See Figure 20 for results of detonation tests.
A. Davidson
S. Eich
T. Montag
Lake Superior Classified Scra Dis 1
DERP FUDS Project No. EOSHNOZ?SOI poss
Marime Sysems
Precision Armement Systems
F\MM\JRP\0311LKSUP informetion Storage Systems

Figure 19




ALLIANT TECHSYSTEMS nteroffice Correspondence 1
DSG/NB103
PRODUCT EVALUATION
Date: 8 MARCH 1991
Subj: EXPLOSIVE SENSITIVITY
To: J.PERSOON

On 3/8/91, | conducted an explosive sensitivity per instructions given below. The detonators
tested from the Lake Superior material, were not explosivly sensitive.

DROP TEST
Place detonator with red side up.
Mount firing pin and drop a weight to equal 3/4 inch ounce on firing pin.
A seven gram weight was dropped on the firing pin from a height of 3 inches.
Result-No function

Repeat procedure above, but increase drop weight to equal 4 to 5 inch ounce.
A 3/4 ounce weight was dropped on firing pin from a height of six inches, which equals 4.5 inch
ounces.
Result-No function.

Attempt to detonate explosivly using M100 detonator as an iniator.
An M100 detonator was functioned electrically so that the output end of the M100 detonator would

impact the red side of the Lake Superior detonator.
Result-Lake Superior detonator did not function.

Figure 20 - Detonation testing of recovered scrap assemblies.

Lake Superior Classified Scrap Disposal
DERP FUDS Project No. EO5MN025501

Figure 20




PHOTOGRAPHS




PHOTO #1 - Survey Boat -
"David Boyd" Operated by
Duluth Area Office of the
Detroit District COE.

PHOTO # 2 - Two Man sub-
mersible "Lake Diver" Based
in Elvira, New York.

PHOTO # 3 - Tug "Lake
Superior" and Crane Barge
"Markus®. Operated by
Duluth Area Office of the
Detroit District.




PHOTO #4 - "Northem
Comfort" Served as confir-
mation vessel carying mag-
netometer, tow cameras and
dividing equipment.

PHOTO # 6 - Side Scan sonar
*towfish".
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PHOTO #5 - Side Scan chart
recorder. Sonar fish transmits
echo imaging data from cable
(shown in rear) to recorder for

v e e e L




PHOTO # 7 - Side Scan
readout of confirmed barrel
site. When the course and
location of the vessel nearly
matched the barrel group,
range of the side scan was
halved. A noticeable im-
provement in image then
occured on the right side of
the readout. Approximately
65 - 70 “targets" clearly
graphed.

PHOTO # 8 - Rust streaks
noted on towfish tail.

PHOTO #9 - Protective
overpack salvage drums.

Recovered barrels were placed

in these containers before

being raised to the surface for

recovery.




HOTO # 10 - EPA Re-
motely Operated Vehicle
(ROV). Television Camera
in clear hemisphere, revolv-
ing sonar unit mounted
below camera.

PHOTO # 11 - Gamma probe
and ROV test launch in har-
bor.

PHOTO # 12 - Television
monitor of ROV inspecting
“arrel concrete end at 170

«wet depth.
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PHOTO # 13 - Remote
rrel clamp. Three
point grab adjusted by
hand from the surface
while monitoring posi-

tion on Video camera
(not shown).

PHOTO # 14 - St. Paul Dis-
trict diver entering water to
overpack barrel in 35' of
water.

PHOTO # 15 - Crane abroad
CB "Markus” lifting first barrel
from Lake Superior in
overpack barrel. Concrete

- of barrel can be ob-
served.




PHOTO #16 - MPCA official
Robert Cross removing
tamper seal from overpack
for opening.

PHOTO # 17 - View from
Backhoe window of first barrel
opened by OHM Corp. Box

™ N, TN firmly embedded in concrete

; e can be seen at right side of

YEax debris. Large concrete end

sections support affidavits

prepared in 1976 which stated
: that concrete was poured in

L A g both the bottom and top of

each barrel for additional
ballast.
S AL

PHOTO # 18 - Tissue packed ‘ e ~¢
gear mechanisms packed in 0
first barrel opened. Missing R Cont
gears and loose springs can be
easily observed. ¥
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PHOTO # 19 - Material from
second barrel being packed
for testing and inspection.
Note protective suits wom
for safety. Large concrete
end section again visible at
rear of debris pile.

PHOTO # 20 - Close-up of recovered scrap. Concrete grout
mixture poured in barrel has preserved scrap and cardboard
boxes from disintegration. Boxes were intact inside concrete
which was crushed by backhoe for inspection.




rAOTO #21 - Recovered
box with Minneapolis-
Honeywell (MH) marking.
Note Content: Scrap Assem-
blies and Confidential classi-
fication markings. Material
has since been declassified.

PHOTO # 22 - Recovered
parts from Barrel #2. Gear
assemblies in Photo #18 can
be seen in upper right base of
recovered parts from second
barrel. Word "INERT" is also
stamped in this part.

PHOTO # 23 -Interior section
of barrel sawn off Barrel #2.
Corrosion holes typical of
both recovered barrels are in
lower right corner.




PHOTO #24 - Mr. Ken
Gardner preparing for daily
press briefing in Duluth Area
Museum.

ey

PHOTO # 26 - Lake Superior
sunrise at Duluth Harbor
canal, October 12, 1990.
Calm water conditions were
encountered for the entire
effort.

PHOTO # 25 - Participants in
barrel locating efforts between
October 10 - 16, 1990.
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CLASSIFIED SCRAP IN LAKE SUPERIOR

8 July 1977
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Final Report on Classified Scrap in Lake Superior
BACKGROUND

During the 1959-62 timeframe, the US Army dumped some 1,437 barrels into

Lake fuperior. Recent rumors that the contents of the 55 gallon barrels

were r.dioactive have caused much public concern. News media coverage
(Appendix A) and citizen inquiries have resulted in Governmental requests
(Appendix B) to prove that the dumped material is not harmful. The St.

Paul District Corps of Engineers has tried to assure all interested parties
that the material dumped was scrap metal from classified munitions production.
Concern is such that hard evidence on the barrel content is needed. The
action to resolve the issue was given to HQ, ARRCOM. CPT James R. Hager,
DRSAR-ISC, was appointed the investigating officer.

Twin Cities Army Ammunition Plant (TCAAP), formerly Twin Cities Ordnance
Plant, is under the jurisdiction of HO, ARRCOM. TCAAP is a Government-
owned, contractor-operated military industrial installation located ap-
proximately 13 miles north of Minneapolis - St. Paul, Minnesota. The
prime contractor at the plant is Federal Cartridge Corporation with Honey-
well, Inc. (Minneapolis Honeywell Regulator Company during the timeframe
under study) as a tenant activity. Honeywell has occupied Buildings 103
and 502 on the installation since the 1950's. Their mission, then and now,
in Building 103 is the assembly of fuzes and the fabrication of ferrous
and non-ferrous metal parts with turning, stamping and casting operations
accomplished in Building 502.

INVESTIGATIVE METHODOLOGY

The procedure for determining the content of the barrels was to obtain
copies of the manufacturing contracts and specifications and to obtain
sworn statements from knowledgeable personnel. The Records Retention
Center in St. lLouis, MO was visited and contract documents obtained.
Technical specifications of the material dumped were obtained from vari-
ous Army organizations. Sworn affidavits were obtained from as many per-
sons as possible who had firsthand knowledge or had participated in the
disposal action.

INVESTIGATIVE FINDINGS

The investigative findings are in Appendix C. Item C-1, dated 25 Aug 59,
contains a list of special purpose equipment used in Building 502. None
of this special equipment is for handling or processing radioactive ma-
terial. Additionally, the statements (C-2 and C-3 respectively) of Mr.
Al Ruby, a Honeywell employee who helped pour the concrete caps on the
barrels, and MAJ Milton Rothman, the Army's contract administrator,
testify that the material was not handled in any special manner as would
be required with radioactive material. Furthermore, Mr. Larry Eiler,




Honeywell's Public Relations Director, stated that Honeywell was not
working with any radioactive material on any project during the time-
frame involved. In support of all of this evidence, the water sample
analysis, C-6, taken on 4 Dec 76 from the lake surface in the vicinity
of a suspected dump site shows no difference between water samples taken
near the bottom of the lake and at a surface point up-current. In fact,
there was no detectable difference in general water quality among the
sample points.

The material that was dumped into Lake Superior was metal scrap produced
under Contract DA-11-022-ORD-3019 and associated contracts. The items pro-
duced under this contract, dated 15 Dec 59, are listed in C-8, Manufac-
ture of the top and base section assembly for the M32 Grenade and the
succeeding family of grenades - notably the M40 - produced the majority

of the scrap. The M40 Grenade differed from the M32 in diameter only

and its metallic composition was identical (verified in C-9). The metal-
lic specifications for the M40 are listed as aluminum and steel (C-10
through C-12), )

Mr. John G. Heren (C-13) states that the scrap was disposed of by dump-
ing in Lake Superior because there were no smelting facilities cleared

to handle classified material and that the volume of scrap produced was
too large to store and safeguard. Appendices C-15 through C-23, dated
Sep and Oct 59, show that alternate methods of disposal were being sought.
These records also verify that the scrap was produced under Contract 3019
in Building S02 and that dumping was necessary due to the large accumula.
tion of scrap material and the delay in arriving at another disposal meth...
The alternate method of disposal finally adopted was melting the scrap in
the US Steel Corporation furnaces in Duluth. This was verified by Mr.
Dennis Nylen of that corporation,

The documents inclosed clearly show that, except for no more than six
barrels, the material dumped into Lake Superior was classified aluminum

and steel scrap. This residue from grenade production is non-nuclear, non-
toxic, and non-hazardous. The material was dumped into Lake Superior be-
csuse that was the most economical and secure disposal method available

at the time. The six barrels that were not loaded in Building 502 came
from the Honeywell Hopkins Plant and contain, to the best recollection of
those interviewed, fiberglass tape impregnated with lithium chloride,
potassium chloride, barium chromate, calcium chromate, and zirconium.

This material was the scrap from a thermal battery used on a time fuze.

No reason has been found for their inclusion in the Lake Superior dumps.
However, the composition of the salt mix impregnated on the tapes was
classified. While the dats collected on the six barrels is not conclusive,
there is no reason to believe they contained anything other than what has
been testified. These barrels had holes in them to insure their sinking
and have had constant exposurs to the water since 1959. In order to
evaluate the potential impact on water quality of these barrels, a worst
case situation wvas presented to the US Army Environmental Hygiene Agency.




Their evsluation is at C-24, which concludes that this disposal action
will have a negligible effect on Lake Superior.

RECOVERY ACTIONS

Nith the melting of winter ice on Lake Superior, HQ, ARRCOM initiated
action to exhume a barrel for content analysis. On 21 May 77, Patrol
Squadron VP 4046, an antisubmarine unit located at NAS Glenview, Illinois,
flew over Lake Superior. Using sophisticated detection equipment, the
patrol was unable to verify barrel location,

On 7 Jun 77, the 86th Engineer Detachment (Diving) set up diving equipment
aboard the "Coleman", US Army Corps' derrick boat. The "Coleman" anchored
at the suspected dump site and diving apparatus was checked out. An under-
water television camera was used to scan the dump site 130 feet below. No
visual contact was made within the area scanned from the perimeter of the

"Coleman', Photographs of the diving team and appsratus are in Appendix D.

On 8 Jun 77, the "Coleman' again set anchor over the suspected dump site,
The underwater camera was used to scan the bottom. The diving crew made
six dives during the day. Divers were in water ranging from 120 t6 133
feet. An underwater SONAR device was used by the divers without success.
Divers observed marks or "tracks" in the 3-inch thick silt which possibly
could be attributed to barrels that were pushed by lake currents into
deeper water,

On 9 Jun 77, the "Coleman' anchored west of the previous search area.

The search routine was repeated without success. When it became apparent
that barrels might not be in the immediate search area, COL Gay, St. Paul
District Engineer, arranged for Dr. Thomas Johnson, an expert in underwater
detection from the University of Minnesota, to bring his equipment from
Minneapolis. Dr. Johnson had located the suspected site several months
earlier. -

On 10 Jun 77, the tugboat, 'Duluth", carried Dr. Johnson to the suspected
dump site. Using his equipment, Dr. Johnson attempted to relocate barrels
in the vicinity of his previous find. The area that provided the strongest
indication of barrels below on Dr. Johnson's equipment was searched via
the underwater camera with negative results. Search operations of this
nature continued until rough water caused the search equipment to give
faulty results. By that time, it was apparent that the suspected dump
area was void of barrels. Because no other suspected barrel dump site

was known and search costs were $4000 per day, not including Government
personnel salaries, further search efforts wers called off at 1500 hours.

MEDIA COORDINATION

A public affairs desk was established at Duluth by Mr. Peter Copeland,
Chief of ARRCOM Public Affairs Office, to coordinate with the news media.




All information pertaining to the recovery effort was handled through
this centralized office. As a result of earlier press releases (Appendix
E, E-1 and E-2), the following media representatives were on hand to ob-
serve the operation:

(1) Pioneer Press, St. Paul, MN

(2) Duluth Herald News Tribune

(3) Associsted Press, St. Paul

(4) United Press International, MN
(S5) NWCCD-TV (ABC affiliate), St. Paul
(6) KMSP-TV (CBS affiliate), MN

(7) KSTP-TV (NBC affiliate), St. Paul
(8) XDAC-TV, Duluth

(9) KXDAC-AM/FM, Duluth

(10) WDID-TV, Duluth

(11) XBJR-TV, Duluth

On 8 Jun 77, the first day of diving, the press boarded the tugboat "Lake
Superior”" and were briefed on the search operation by COL Nilliam Green,
Chief of Staff, HQ, ARRCOM. Photographs are provided in Appendix F. The
press observed the diving attempts and talked to crew members for approxi-
mately four hours before returning to Duluth to file their stories. This
was repeated the following day as the area of search was moved from the
original marker buoy. Mr. Copeland remained in Duluth to handle press in-
quiries while maintaining close radio contact with COL Green.

On the third day, 10 Jun 77, the press did not depart with the search
team, but waited at Duluth. The media was advised of the arrival of

Dr. Johnson. A press release (Appendix G, G-1) was prepared to cover the
possible termination of the search effort. It was given to media in at-
tendance upon COL Green's return to the OCE Duluth Area Office at 1600
hours. COL Green held a press conference based upon the release and a
question and answer session followed. |

Media publications received during the search effort are contained in
Appendix G (G-2 through G-9). Additionally, three articles (G-10 through
G-12) appeared after the search was terminated., Copies of additional news
items will be forwarded as appropriate.
CONCLUSIONS

1. Suspected dump site does not contain barrels.

2. No barrel dump site locations are known at this time.

3. To continue search operstions without a starting point would be
counterproductive, especially at $4000 per day.




4. Contents of the barrels have never had a significant toxic effect
of any nature -- chemical, physical, or radiological -- upon the water and
biological life of Lake Superior.

5. Contents of the barrels have conclusively been established and
are/were of no environmental consequence.

6. Press relations during the search operation were excellent, and
the media was kept fully informed of all search details.

7. PReporting of events in printed and electronic media were fair
and accurate, :

8. The efforts made to resolve the barrel controversy outweigh the
adverse public reaction generated when the matter was initially brought
to light.

RECOMMENDATIONS

1. Discontinue the barrel search.
2. Provide copies of this report to interested parties.

3. Place this report in the Army's permanent records.




?UA ﬂ)mnm WEEK: January 24, 1977

FULLUUN UGN L

e eams

~h,

PR
e SU[}.‘CJ [Roypts

mystery bariels

For the past nine vears. minnows, bronk
trout, and other species of fi:th swim-
ming in Lake Superior around Duluth,
' Minn, have shown erratic spawning
patterns, unysual sensitivities to copper.,
respiratory difficulties, and other abnor-
malities. Several hundred feet belaw the
fish, more than 1.400 concrete-sealed
metal barrels containing waste from a
claszifed projeet at Honwwell Ine. have
been guletly rusting away ever since the
Army Corps of Engineers

———— —

L R T N L T U,
James . Lraatz, public atfairs el for
the Corpe’ St ol divtriet, cave the
Army's copy mirht have been st an g

St Lanis warchouse lire in 1973,
Without the contract, nn one can
prove that the Larrels all eonain the
game sulstances. “To e absolutely sure,
all the harrels would have 10 e rased
andl oponed.” warns 1. David Yount,
deputy dircetor of the k1A dab. “The eost
of raising all the barrels would he

-astronomical, and I'm not even sure that

it's technically or humaniy possible,”
eaunters Braatz, who adds that the cost
of r2ising even one or twu drums would
he $39.000.

A ‘dumb’ meve. Braatz is convinced that
the issue is being overblown—1twoe Du-
luth newspapers and the S7. Paul
Dispatch ran sizuble stories on the situa-
tion last month—but ncither he nor
anyone at Honeywell can explain why

dumped them there be- [AZs

tween 1939 and 1962. ’,J;
Although a Honeywell 5

spokesman swears that 1 3

the barrels contain noth-
ing more than “scrap
metal, which is low-
carbor steel cast into 3
zine allay,” Minnesota of -
ficials fear a more sinis-
ter connection between
the barrels' contents and
the fish’s plight.

The issue reached a
head a few weeks ago

when Donaid . Mount, MINNZSCTS R

director of the Environ- CLLUTION cosaor | o\ ¢

mental Protection Agen- 5 AZ3Ney > /? .
ty's research lsborawory i i | < .~ Vw2
in Duluth, released the e oy % 2. ’,/, kl,_
results of tests on water T Ve /i Wtnee ™ -
samples taken from the Lo . o R i P

lake in December. Al-

‘Wallo . . . Hencywell? . . . Var-ry lunnyl

though ke admitied that
the tasts do net disprove Honeyweil's
coater:sion, he slso emphasizad that they
“dor’t prove that the bharrels don’t
contain radicactive matarial, just that
radicactive material is not leaking out of
them in sofficient amounts to be
m " )

Lest recerds. The Minnesota Pollution

contract for the project, which would
contain the metallurgical specifications.
“If the Corps doesn’t locate the rontract
| during the winter.” says Louis J. Rreim-
hurst, the PCA’s water quality director,
“we may ask them to raise a barrel, or a
few barrels in the spring.”
a0th producing the contract sad
raising the barreis may be easier said
than donc. The lluneywell project
- invelved wark on artillery shell casings
and antipcrwannel fragmentation de-
vices, but breaume it was clagsified, the

Corps would dump scmap rmetal in
frst place. After 1962, scran from
the project was melted down in a Duluth
steel mill, and Braatz says that he docs
know why it was nc: all disposed of
way. “It was dumb to put the
in Lake Superior,” ke admits.
The £PA’s Mount agrees that the
may be reacting too strongly to
the issue. “I think it's the scerecy of the
whole affair that's caused public con-
cern,” he says. Mount notes that his
laboratory anmalyzed water samples for
several potentially l::r?lm metals, for
organie poliutants. and for radioactivity,
yet turned up nothing. Still, even he is
not content to leave the harrels —and the
Corps—in peace. While the Corps
searches for ils doc he says,
“we're going to keep a close wateh on the
water, and we'll immediately. choek
water samples when we nee any
changes.”. s

POLLUTION CONTROL

LT
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Michizan cfiicials, ac..n; oa the
unsubstan® jated story of a retired
tug-Last elipner, vant e federal
governmart to iind et exacily what
wag cond2inzd in more tian 149
sealcd- barrels the Army dvmped
~  secretivinte Lau Suparior 14 )ears
ago.

: Althongh they have no h-rd
\'id..nre. stale officlals are
following .t a rumer that the

.. barrels, in 160 to 250 faet of water
near the Duluh shereline, might
contain  racloactive waste
tnaterials.

: mArmyOo-gnofEndnem:aid

aenracioactive scrap r'cul.
peodnced diming the naniulacture 0f
secret veipsne 1w ed ia Viel iNam.

ey .J t&ul.u :he'c rere 1‘37
contzincrs cumped batween 16W
md 1962 .

The domains was brour it 1o state

"attention by \mlyu Burton of Sanit

Ste. Marie, who ashed Doepartraent

of Natural Resources Dicector

Roward Tarcr durine a Margucile

meeting if ke had hexd aalxy that

: - the Armr dumpea radioactive

2 g _Mria into Lase Superice.

* * Danlord E. Andessen, now in hip
‘onrly T2 mmd jetircd ia L2 S00, w23
. the skippor of 8 Datulieb:~cd Livt on
‘May 11, 156). Ariny recends ghow ¢
As l!e'ﬂ shipment a( X"o L -trcls w,

M. el s aa hrey

- ' " ‘Manday 14 Exrrels hold classifisd,

Anderson's wife, Gastrude, was at
the dock with her Lastznd, She caid
they were told by “semeons’” that
the barreis “contained ctulf from
the &icouie plant near St. Pasl”

Minaeeota pollution control of- ‘

.ﬁerns szid thre vers 1o nuclear
fagiiitics in tha stats 28 that ti:ne.
They aduxd ey hove chacked out
Anderion's story and have cll bat

. dsmissod it.

. The Anc.ersom kave Loen telling
friends atout the ctrange nizhitime
operation for years, but it was only
when Mirs. Burton breught it up to
Tanncr that the state goi wind of it

Preliminary DNR Inveization
hmed up cnsther witiass o the
damgzinns, §0-year-0d Leonard Yeo
of Laurium in the Upper Peninsula,

Yoo said he remembared pao.
ticipating in the aurupsi operation
and tsing disiurbed by i ucncy.
He 1013 the Detroit Free Pross Le
Iod 1o reasca to Liieve tie basrels .
qlu:!ncd nuclear waste.

mgau officials sy they will
mess Uieir investization, and may
demand ths f(odsrsl govesnment
dred;"e up one or moc of the sunken
barrels s the coatents can be
exainioed and analyzed.

Col. Foarrest Guy, hend of the
Farincers office in 8t. Pawl, xaid the
Pemtagon told hi:n #t muld rat
olij~ct to thut, slrce the sczap mesal
ks bean deglassificd. Bat, he adicd,
urcummhh.s.:ud.m o

'\
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S1. Paul Dm'x., Corps of Engincors

Lako Superior Arca
Canal Park
Duluth, Mianccota 55802

HOUGHTCH , “MICHIGAL

Mititaiy sera

dimpas in la {:
szitl no {traat

m dzn. (AP) = Nil-
Rary sercp Cumped i2o Lake
Suporior brevcca 1955 and 1962
conslsted of codiniTy metal, a
Pentrigon spokesman s3ys.

“Te culy Liagr ®n: is down
here in (e barrels s me-
dium catben sicel cod mayde
e climmizum shavings,” the
opoiearneg 3zid Fridey,

The veacte was Ik over from
pEwduxion of expurimeral ar-
ey warhrads, he said, and
bad, toem mrchined for foag-
Imuhon fh a2 wigue, soccet
miten I “a.s dumped in &e
Iake W keep & socret.

Belwesa Octodor 1959 and '

Septemdsr 1562, six loads of
screp (raling more thin 350
tes were saipped to Duluzhi

Homeywell Ine.. Mine
argpolis, in scoaled steel drums
vhich were loaded aboard
Corps of Engivoers barges, tak.

Corps  yecurds refer %o the
shuterisd a5 “eclassified.” The
repoesertacive sad
hat, at the time, Ce {ragmes-
tation paticm was “very se.
aet” Dt the warboads have
since doon wed in Vietham ad
have been t\::.'ma"m
The Pentom explinatien ¢id
R sty Jon l‘uos direc.
e o the Duluh wifice. Min-

k]

- negols Polution Cantrol Agocy

(NPCA). -
Pegers bus ectied for the ma-
Sardal

“The question 1 Rhave.” Pe.
ﬂlcdl.“u\n\y:kymn
ot  extremmes Q€00
Mhsnrem!."

U

—— g S

be ootrieved ond

21 AUG 1979
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Of .
was dumped in Lake Superior:

”

3
' 'n( Té
By The Associated Press T-

~ Michigan officials, acting on the
-unsubstaztizted story of a retired tug-

S\

boat skipper. want
government to find out exactly what was
contained in more than 1.4 sealed bar-
relstae Army dumped secretly into Lake
Superior 14 years ago.

Althouzh ihey have no hard evidenca,

stale cfficia!s are following vp a rumor
thatthz barre!s. ia 100 to 500 feet of voater
near (~e Dulu:h shoreciine, might contain
radicactive waste materials.
. The Army Corps of Engineers said
\onday the barrels hold classified,
nonradicactive scrap metsl, prodused
durirg the manufacture of secret
weapons used in Viet Nam. The corps
adniiz there were 1,437 containers
dumpcd betwecn 1959 and 1962,

The dumping was brought to siate
sttenlion by Marilvn Burten of Sault Ste.
Maiie, who 2sied Department of Natral

I

ficials try

the federal .

DEPARNGNT OF TIT AR

CLIPPING SIRVICE

Respurces Dircctor Howard Tanner
during a Marquctte mecting il he had
heard a story that the Army cumped
radioactive material into L3le Suparior.

Daaford E. Anderson, now in his early
703 and rotired in the Soo, was the
skipper of a Duluth-based tug on diay 24,
1861. Army records show a  secret
shipment of 150 barrels vas dalivered to
Anderson for dumping.

Anderson’s wife, Gertruds, veas at the
dock with her hushand. Shc s2id they
were told by “somcone” that the barrels
“conlained stuff from the atomie plant on
the St. Paw River.”

Minnesota pollution control officials .

said there were no wuclear facilitics in
the state at that time. They added they

have checked out Anderson’s story and

have all but-dismisscd it.

The Andersons have been telling
friends about the strange nightdime
operation for years, but il was only when

" qhe Pioneer, Bemidjl, Minnesota

to find out what

St. Paul District, Corps cf Engineers
1135 U. S. Post Office and Custon llouse
St. Paul, Minncsota 55101

Tuesday, November2, lﬁ_t'

Mrs. Burten brought £ up to Tanner t
the state got wird of it.
Preliminary DNR investigaticn tur:

. up ansther witness to the cumpings,

year-old Leconard Yeo of Laurium in
Upper Peninsula.

Yeo s2id he remembered pastizinat
in the dumpirg operation and b2
disturbed by its secrecy. He told
Detroit Free Press he had ro reass:
believe the barrcis contzined nucl
waste.

" Michigaa officials say they will pr
their investigation. anc may demand
{ederal government dredge up cne
more of the sunken barreis so

contents can be examined and anaiy:

Col. Farrest Gay, . hcad of
Engincers office in St. Pau, Mian., :
the Pentagon told him it would not o0,
to that, since the scrap meial has L
declassified. But, he &ddod, there is
money in his budget to salvage

.

it st -
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.. -, One of those barrc!s h..s to cha:l"cs in the spauming nzh o
- . - _— " - -come up. a2nd o‘hnr bahavior natiorns
*.The barrels, of courss, are hislabors tory anirnals.

those thit supposediy comtain  To ascerszin tayvord ¢

~— . . some 802.C0 pounds of military what those barrel€ conicin. .

- Waste, dumped into Lake Svpe- - Mount has suzg ’<h‘.‘0 inar
- rior between 1659 and 152 by lad 2nd the PCA Lt wze -
the U.S. Army Corps of Engi- more of them out ans €0 s

., heers, on bchalf of Honeywell, analytical work o findest

-x . ‘Inc., of Miuneanolis. was in them so thot we ka
. . : . . The barrels—1.100 of baller jdea of what to exz-
' them—liz in 10 to ) feet of . showid ose broak.™
. ' water about one mie out into  The Army Corps and ~ -+
s *  the Jake fromn Dulih. Seme of  eyvwell ca2n centimue g
B these barrels becanie cman:!ed assurances hat tnes2 Da...
] - in the rets of commercial fish- contain only harmless: rotic
) . 7 ermen in 1283, but e p...c::ce scraps. Bu! t ;:::'::::r::e -
’ : - T.of the bzrrels in the jzke gidn't wisdemabeuts birdininato:
- ] ‘come lo public ligat until this abarral in Eang migh! e "::
: . past summer. {wo in the Jexe. .
. : In August, the .-\.m\' Co-ps The pot cf pubiic sparinin
. S .- -and Hea: awell expizined that  can bail ont fevever, .:\-'* .
T . the barreis reontained h‘rm.ess definite, firsshand exeming:
. scrap metal Jeft over {rom mu-  of the conients of scme ¢ oL
. nitions testing. Tho seraps were  barrels. evenviimne we oot .-
) , said to be ponraciouciive. non-  outbreak of Ju arousd o2,
. Lo R explosive, and runchemical. 10" people in a roon snzocy

- °  These assurances.howzver. will be puessad that whzir
. have not bezen suliicieat to re- illness has taiation thiscon .

; . move the concern of L. Donald  gity hascemeirom tanzainas
o i Mount, dirccior of the National rious. sunkea Sarreis.
P : Envirorments] Rezearch Labo- Why nct raise one or te¢ =

ratory {formurly cailed tie Na-  scitle the n*aucr‘.’ Cozsicer.
tional Water Qualiiy Leborato- that Honxwell ko hes o
ry! in Dudeia In a leiter 1o et of the ! .aae buiem for
Peter Gove. oxccuiive cirecior mest 23 MeaTs 23S & cumo -
of the Minnesola Peiluties Con- cm...nh- itwawdntbeunis
trol Ageney. Dr. Mowyt said ke ask l!o..eyu ciltonay

>

. . . suspicious atou: the lion- raising those one o v -
ywell wasic because -of reis. ‘




,
FeInlIns & S

By DON noxXMuvn
Staff Writer

Those colchratad brrals on the
bottom of L:.he Superiur comtuin
the remns of & weapon kvovn to
the U.S. Aruy as a "bambiet,”

A bomhlel, acconding to the
sworn testirwotiy of a retitad ord.
nance ohicdr, is a small bamb,

Filled witih small shot er ball
bearings, the weapnn wos a “'clus.
ter bon:b unit” designed for anti.
persaanel and antimaterial use,

The testimony is contained in the

three-page affidavit of Aliltan Al

Rothman, who scrved more than
20 years in the Army Ordnaacs

Corps belore Jus retirement in .
1838

THE TESTIMONY was raleasod

by the U.S. Army Corps of Engi-

il bomp

neers in an apparent effort to sat-
isfy publie curiosity over the con-
tenfs of 1.400 drums dumped into
Lake Sujerior near Duluth be-
tveen 1459 and 1953,

There had been  speculation
from as for away as Michigan
that the drums contained radioac-
tive, toxic or explosive matesial. .
and the corps. which carried out 7
(he dumping program uunder con-<-
tract. has said it would fetch a
barrel or two {rom tke Jake bot- ~
tom {f it had to in order to end the
controversy.

It-appears now that none of the
barrels will be suc{aced this wic-
ter hocause the U.S. Esvitanmen-
tal Protection Agency's (EPA)

* ‘waler quality lab at Duduth is sat-
. See Romb, Page 22

- - e———

r\ NN l‘\

ol v By dees

com;mi:.-c,:i-;n. Rt} ~1an sajd. Af-
. el the ne imping
“!I?ﬂn {he drures are not contani- te,.‘;;._.‘:'i,. ,.L.,';‘ {"fm,"‘.‘:‘:pa’

hating ihe water. . wh Mr Natinaal Guerd hase and

ANALYSIS OF WATCR sumnles  veturned ta Ais duty s:alion at the
taken from tiz vicinity of the  Twin Citics arsenat for dedrieting,
drumms carlier this momh shows For hie part in the bomblet mis-
the water is no dilferent fn quiiity  sign, Rothinan {adicated, he was
from samples taken in another  awarded an oak Jeaf cluster for
part of (he lake, his Army Comimendation Medal.

Whilg it dcer net aow sonten:- ’
rhtc {ishina 2 drum or two out of o o
he lake, the corps said it will o= Fl@NINGDIN jury

ik e e be shoofi
¢ nature of the ord-
ing the prec to probe shooting
—= Rolimsa, mesnwhile. described - The faial shooting of a teen-age
the operation — now doclassified youth at the scene of a rohbery 5y
~ that produced the mystetious & Minnespeiis patk policeman will
waste. ~be investipated by a Hemnepin
‘N'Produﬂ A ';::on of }hc bnmh!h::s ine  County zraug jury. .

N use o sieci.” he ro County Alty. Gary Flakne
cajled, 2nd the :sg'eex ‘bemh!‘els said Thursday ",z juey 3,~m probe
were filled will Luie sicel balls. e santing of Xerneth W. Lam.
Any balls lolt over were takenout  bert. 17, 2 week az0. It ocourred
on & gunncry ranze and destrayed  pear the Nicollet Tennis Center in
with explosives 13 remder them  gouth Minncupolis. wivch authort-
shapeless, he £3id in his affidnvil.  (icg s2id had boen rodded mo-

TREY THEX WERE PACKED  ments earlier by two persons.

in drums. senled with concrere, Darrell J. Slock, 2. was
faken fo Dututh uraier close srcu- charsed with rebbing the center
Tiy and dumped by the curps imte  * with 1.ambert, .

the lake in an apparent vtfort te I'ark l'oliceman James Dale
clnde forcian aceMs who anztt  said be abot Lambert after he
like ta kmaw whit thecontemts wfa  thought ene of tha ficeing ) >rsons

_ bombict Woked like. shot ut Lim. Bt e first shot ac- -
( hﬁa m.p.dm in m.:‘ qm:kin mz; (nallly wax (ired by anothee park
Ay provavhions laken eliveman, police said ¢

any personne! against rudinactive rcarned aﬂcmru'. d

Sestestan - - reT———- -

Continued from Fagz2 21
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By DON DOXMEYER
Staff Wriler

The recclloctions ¢f a vctcn'n .

truck drives may 2elp clear up the

mysierysurrouzpnding869.600-

nounds of mititasy wasie cumped
10 Lake Superier Loiween 1539 and
asa

Dar Caliow, of 4522 104th Ave.
NE, Eline, said \Wednesday he
deesn’t zgren with sneaulation that
thz matcrial, ecatainud ia 35-gale
“Jon stees drums, might ba racioace
uve. ° .
. "From tke way the drums were
hanzied and from tie way we
Jhauied i Cabsw said, it just
couléa't have Seen radiosctive.”
‘The stale of Michizzn and an en-
AGronIeaniil Lroup Nerthern
-Eavivermental Counsil iNOREC),
yrant stat2 and federal agencies to
completely invesiigate recentiy

L)

published suggestinns that somo .

of the 1,403 drums contained ra-

dioactive waste from a nuclcar.

power plart. ,
L The drums were dumped In 1

DEPARTMIZY OF

cargo radioactive "

.10 300 feet of water near Dututh by
- the U.S. Army Corps of Engineers
under contract to Horcyweii, Inc.
Both ‘the corps and Honcywell
kave maintaincd that the drums
contained then-classilied scrap
metal left over from testing ord-
nance at the Twin Cilies Arms
plant al Arden Hills, \

Cahow, a 25-year employe of
Briggs ‘Iyansportation Cs., said he
was foid the drums cortained met-
8l “stampings," and vere topped
off with a layer of concrete to seal
theload. - ° :

“The drivers dida't touch the

T ARMY

St. Paul District, Corps of inginccrs
1135 U. S. Post Officc and Custom liousc
St. Paul, Minnesota 55101

 $t.Janl Bioneer Nress

St. Paul, Minnesota *

4

-

" . St Paul Pionaer Press -

UL

' Cahow said he conlinued {o haul’

the Iloneywell drumsto Duluth af-
ter the
stopped in 1962 becavuse it was “ag
casy run and gond money."

After 1252, the drums were tak-
en to {lie U.S. Stesl plaut at Du-
luth and melted down.

It has been sugzested that tho
drum caches belocated and a rep-
resentative samiple of drums
hawed to the surface to be ana-
Iyzed 1o conclusively determine if
they are radioaciive. -

*- But Mimerota Pollution Contral
Agency (PCA) Director Pefer

- drums,” he said. “They (Honeywell Gove said this veek there docs nnt

employes) loaded our trailers with
forklifts. I could tell the drums
were very heavy, though.” :
Cahow said he made "quite 2
few" runs from the Twin Citles to
Duluth during that period and
usually in conveys of thrce and
four trucks. .
The drums would be offlonded at
Duluth. placed on a corps barge
and taken about a mile ollshore
- for dumping. . . .
. Cshow said he could not recall
.seeinz any military guards at ei-
ther cnd of the line. but ti.c trips
Tand dumping operations were al-
Ways observed Ly one or two men
Jn civillan clothinz he thought

* - were Jloneywell people.

+ e said no procautions. such as
wearing protective clathine, or

appear to be any solid cvidenco
that the drums contain radioac-
tive material.. 1le said he cannot
at the present time recommend
spending money to retrieve any of
the drums. wrea

-~ ¢ e

smenltoring the Joads for radieac.

GMVity, wers ever taken, leading
Nm now to believe the drums did
- Bol contain anything hazardous.

" "Dosides,” he added, "we are
:Tequired by the Iulerstate Com-
1y radieaciive s wih piserns
' ve it cards
»f:m. back and ude‘:. Wo never
placanis on those

"M « cogdne oy s

.

el Thus., Nov. 11, ‘76
ocal and Regional - ;

inlake dumping was -

tagr s « @

AN
\\'»'\" ‘vta\
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MNA dipping Burcau

* WORTHINGTON
. DAILY CLOBE

- NOV2 1978

Army’s @m@p in

U
B

\q.mu..

) ...J.:

@&BL erior prok .@fr‘} |

/ 3 By Thie Associated Press

Michigan officiuis, actinh on the un-
subsiantiated story of a rctircc‘ tug-
boat skipper, wan: the {ederal govern-
ment to find cut cxact!y what was con-
tained ig more thi 1,43 scaled bar-
rels the Army dumpod secretly into
Lake Superior 14 years ago.

Althoukh they have no hard

“evidence, state oflicials are fcllowing
up A rumor that the rarvels, in 100 to
300 feet of water near the Duluth
shoreline, might contain radioactive
waste materials.
- The Army Corps of Engineers said
Monday the drrdis WS CIastified,
nonradioactive scrap meial, produced
during the mcrufacture of secret
weapons used in Viet Nam. The corps
admits there were 1,337 container:s
dumped botvrean 100 and 1962,

The dumping was brought to siare
atteation by Marilyn Burion of Sault
Ste. Marie, who asked Department of
Natural Resources Dircctor loward
Tanner during a Marquetie meeting if
he had heard a siory that the Army
dumped radicactive material into
Luke Supcrior.

Danford E. Anderson, now in his
early 70s and tctired in the Soo, was
the, skipper of a Duluth-based 1ug on
May 24, 1961. Army rceords show! a
setret shipment of 150 harrels

¢

Selivered 10 Anderson for dumping. {

- to salvage the barrels,

Aaderson's wife, Gcrlrvue was at
the dock with her husband. She said
they were told by “*someone’ that the
barrels “‘contairied stufi from the
atomic plant on tiie St. Pevi River.’

Minnesota potlution control officials

. said there were o nucleur facilitics in

the state at ihat time. They added
they have checked out Asnderson’s
story and have all but dismissed it.

The Andersons have becn telling
friends about the stranze nighttime
operation for years, but it was only
when Mrs. Burton brought it up to
Tanner that the staze got wind ol it.

Preliminary DNR ipvestigation
turned up another witness to the!
dummnr,s. 50-yenr-old Lconard Yeo of
Laurium in the Upper Poniasula.

Yco said he remembered par-

- vicipating in the dumpirg operation

and being disturbed by 35 5oCregy. -
M«:hx«an officials say they. will
press thenr investigation, and may de-
maand the federal guvernment dredge
up one or more of the sunken barreis

.30 the contents can be examined and

analyzed,

Col Forrest Gay, head of ‘the
Engincers office in St. Paul, Mina,,
said the Pcntapon told him it would
not object to that, since the scrap
metul has been declassified. But, he
added, there is no maney in bis budget

B ) oo nd
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FRISES ¢
E‘Ccc‘: ?;S d
Ridder '.\'c\vs Scrvice ' a

DULUTH = Minnesota and
Alzhigen o7ficisls, acting on tho |
unsudsianitiled siory oi & retired
tugbost siipzar. want the {ederal

1 governient 1y find out exaelly
wvhat vas eenrtzined in mar? than
1,490 sezied bareels thie Aomay se-
erelly duingedino Lake Superior
Idvenrs 2z0. - .

Abknugh slale olficials haye no

-herd cvidense, they are follovan:
up arumse ttal we pards. in 3id
to 30 fsat of water near the Du.
luth shsiciine, niight contain ra-
. Gisacuve WAS e materiz!s.

° DURING tl:e winter of 1963, a
fisher:san pick~d up six barrejs,
telieved to b2 zume of tlie waste
cartainess, sbuut a mile offshore
from th2 Diluin water pumping
~&tation.

Both Honexweil Ine., Minneapo-
lis, the mancfacturer of the
dumiped rmatezial, and the US.

Army Cens of Trnoinesrs wite su-

pervisc.d the durrag g of 150 niate-

rial, say it is s2ran metal. nosilex-

fe, nonzewmtaninating and. ponea
- dioactive, . s -

" Dut Honswwe!l and the corps ad-
" mitied tireir T2curds only So so far

in identifydng tic dumped materi-
-al. )

. James Traatz, speaking for the
corps, sa3id tLe onders to dump
came from ‘askington. D.C.

% Mo said the shipmemt of mnteri-
al arrived vt Armv Malitazy V'o-
leo inchars  od already parked
fn cuncrete. Tie aurrcit were tak-
en cui of the corps’ barges (o he

H Q dutuped I thio lake.

e : N
B Y T

S
HEeSTIONS

. -', )
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BRAANTZ SAID that the US.°
Army has told the curps that the
maierial is shell fragments. The
precess of casting the shell so that
it would explods into uniform par.
ticles was secrat; therclove, the
scrop from the manwfaciuring
process was classified, he suid,

In 1933, a fisherman, Stalnley
Siverston. of Duluth. picked up
several ef the Surrele while travl.
ing in about U3 futho:ns (150 feet)
cf water, ol

Sivertson szid he dumsed ail the.
barrels back iivto the water. Qne |
of his creev men. however. had-
looked inside a barrei and had:
said the contents lenked lixe buch--
shot or bils of metal which had
been melted aand mixed vith con.:
crede. K

The dumning was brouaht to the:
attentinn of liiehiran officinls by
Marilyn Burton of Sault Ste. Mar-!
fe. who asked Miichican Narwral®
Resources Divector linvard Tan.-

St. Paul, Minnésot_a .-

aich

2

1506 ¢ -

s - <
-
. e e e

d JURS _ . ety
> Minnesota Pollution * Control
.Ageney officials said there were-
no nuclear facilitics in tue state at
that time. They added they have
checked out Anderson’s story and
have all but disinissed it. L.

But John Pegors. regional PCA
dircctor, said he wants the Corpts
10 refricve some of the barrels
and.check their contents.

BRAATZ said the material was
puat :intd contairers of wood, pa-
per, and metal. Concrete was add-
ed for ballast, - .

*"That would indicate the mate-
rial wvas not radioactive ~— that it
was packed in woud and papef,"
Brastz said. . .

But James Pruchan, environ.
mesnt spacinlist for the Michizan
DNR said that ridiation from Al
Fiia-emilting wasic such 25 pilu-
tznivm, would b2 stopped Ly
woodl, paper or concs .

He added thal puiiing radisac-
tive waste muaterizls itte concrete

- dumping thein fnlo water was
a comman method of disposul in
the carly 1CCs. ;

.
-teite wd ol

ner during a Marguette, Mich...’

waeting v Loather he had Yeard the
Army dutaped iie rudisactive Ria-
terial. .

DANFORD E. Anderscn. now in'
his carly 708 =nd retived, was,
skipper of a Duluth-basod tucen
May 24, 1251, Army records sHow
that a secret shipment of 18) bar-,

-rels was delivercd to Anderson for

dumping. .y

LY

Anderson's wile, Gorlrude was’
st the dack with her husband. She
said roeenidy they waro told hy
“somewnc” that the hairels “con-

“{ained steff froin th:e atumie plant

on thg SL Paul river.”

n“‘
. v




STATE OF MICHIGAN

'L BEISURCES c;uunwon | @.‘[‘Jf g 7"%‘ ,Jr/? /U)‘é‘o

- JINNSOM
\-‘.:O“ WILLIAM G. MILLIKEN. Gavernor
ARY . SHELL DEPARTMENT OF NATURAL RESOURCES
:L Hw;';‘!'ﬂﬁ STEVENS T. MASON BUILDING, LANSING, MICHIGAN 48923

HOWARD A. TANNER, Director

ARLES G. YOUNGLOVE

RN
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December 22, 1976

Mr. James L. Liverman
Assistant Administrator for
Environment and Safety
U.S. Energy Research and
Development Administration
Washington, D. C. 20545

Dear Mr. Liverman:

Thank you for your letter of December 7, 1976 explaining the results to
date of your investigation concerning the contents of the barrels which
were dumped into Lake Superior by the Amy Corps of Engineers. I realize
that your agency has spent considerable time and effort in reviewing your
records concerning nuclecar waste material which could be contained in the
barrels; and that the EPA and Corps of Engineers have conducted water
sampling which showed no radioactivity or elevated water quality parameters
in the vicinity of the 20 barrels that were located.

However, it is still our position that to provide a completely satisfactory
znswer to the public, representative barrels must be removed from each of
-he dump locations and be opened for analysis. I realize that your agency
is only peripherally involved, however, our position is that the Federal
Government dumped-the barrels in the waters of the Great Lakes without the
states' knowledge or approval and we feel that it is their responsibility
to assure the citizens of these states that the barrels do in fact contain
inert materials.

By copy of this letter, I am notifying Governor Milliken, Congressman Ruppe,
the Corps of Engineers and other states which border on Lake Superior that
our position has remained unchanged and urge them to support efforts to
obtain conclusive information on the contents of these barrels.

Sincerely,

=

Howard A. Tanner
Dircctor
Y,
cc: Govermor Milliken, Cong. Ruppe, Gen. Moore, -
Mr. Alcxandoer, Mx. Goyve, Mr. Gebken
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10 .PREVENT THE POLLUIION OF LAKE SUPERIOR

- Dan Rau
117 N. 2nd Ave., E.
Duluth, lLir.,esota

U ~ "5805
‘ ' | ° 2nd August, 1976 ‘;f
Col. llax W. Noah . : Z
1135 U.S. Post Office and Customs EHouse - -
St. Paul, Minnesota 55101
Dear Colonel Roah: ,' . .

X hava been trying to determine the conients and origia of
soms 55 gallon drums which were cumped iInto Lake Supezior
near Duln.n and some of vhich were subsegquently cau;nt in
1968 by a Tishing voat in a trewl net, brougzht to the sur-
face and dumped 2g2in in shallower waier I have talked %o
i{he pcreson wno handled those druxs, Ee uescribed thon as
weighing about 700 - 800 1bs., having sand in thea, and be-
ing nearly rusted through in places. He said there were no
harks evident on the barrels, except nunbers which neant
‘nothing to ri=.  On two seperate cccesions, this beat picked
up Grums of this description, once two drums, &nd the second
t‘nc four druss, ‘both times ebout 1% miles .east (up currext)
£ the iatsake for the Duluth City wetar puaping systez, which

15 gliout t"o ziles northeast of <he lester River.

I have 1alked twice Yo Court Mmeller of your Duluth office ani
he hes g1ve1 ne a (berely iegible) copy of a letter to Rep.
Phiilip E. Zzpre dated 12¢th June, 1975 signed by you, and seiil
thet he hes no more information on any_ druna duzxping, oxcept
_possibly the tug logs. Knife xiver, where the diunms describei
in thet letier wers supposedly duzped is 12 miles enst of whas
- the above drums were recovered, and the recovered druxs were
picked up in about 25 fataoms tlSO feot) wherees the drums in
your lcttier were suppocedly dropped into 350 faet of water.

I az =o% satisfied that the dru=s descr‘.bea in your ’st.e* -

the caes which were picked up in the trawl of the HIAWATEA in

e winter of 1968. Since you obviously have some records of

dumping which are apparently not cveilable in Duluth, would

you please ge through those records to see if there wes aay

other, rOos®idly earlier, duapin: tloser to tho puaping station
.which zignt reasonably acecount for the drums recovered dby iin

HIAVATHA., JceJ;osa to say, any harmful =material in that arce

yvould heve a hizh chance of bdeing taken in by the Duluth city

wator intake bdecauso of the crovuil ing curront northocat to \

southi-0st zlong the liorth Shord. ‘ '

¥
th zany thanks for Jour attention, SLneorely.

tb’:L' . | . i . } ' t)haﬁ \\du«




NCSPA Inquiry Regarding Disposal of Waste
Material in Lake Superior by Corps

Memo for Record Chief, Public Affairs Office 10 Nov-76

1. Public Affairs Office received a telephone call in the morning
of 2 November from Kirk Schaffitz, a reporter for the Detroit Free
Press. Schaffitz wanted information on steel drums dumped in Lake
Superior between 1959 and 1961 by the Corps and which rumor al-
leged contained nuclear material or radioactive wastes. His basic
question was whether the Corps would consider raising one or more
of the barrels so that the contents could be analyzed. The call
was transferred to District Engineer who told Schaffitz that mate-
rial dumped -- produced by Minneapolis Honeywell Resgulator Company
for Chicago Ordnance District -- was several hundred containers,
mostly S55-gallon drums, which contained classified metal scrap
shown on Corps records to be non-toxic, non-radioactive and non-
explosive. DE said he would check further on exact number of con-
“ainers dumped, how many dumps and locations. Schaffitz said that
- story had resulted from statements of Mrs. Joseph R. Burton at
ating of Michigan DNR. Mrs. Burton, Schaffitz said, declared
‘e meeting that the wife of a former Corps tugboat captain,
~ v:rd Anderson, told her that her husband in 1961 had partici-
pated in a dump in Lake Superior of steel drums that were said to
contain radioactive wastes from the Twin Cities. Schaffitz further
stated that a letter from Michigan DNR Commissioner Howard Tanner
to the U.S. Energy Research Development Administration (USERDA)
requested a Federal investigation. DE phoned Col. James Miller in
Office of Ass't Sec Army Victor Vessey and was told Corps had no
authority to exhume barrels. :

BEY ) ‘.-\\t;"“' .

2. DE received telephone call 2 November from Jonathan Kane,
Special Assistant to Michigan Governor Milliken, asking for infor-
mation on alleged dumping of materials. DE responded with informa-
tion from District records, assuring Kane that the dumped material
was innocuous. The exchange discussed the possibility of retriev-
ing some of the containers to have them examined. DE pointed out
that he had no authority or money to conduct such an operation.

3. DE called reporter Schaffitz back afternoon of 2 Nov and in-
formed him that about 1400 containers had been dumped in six opera-
tions at two locations -- mouth of Lester River, at about 1(00-feet
depth, and mouth of Knife River, about 300-foot depth. DE again re-
iterated that material was not radioactive or toxic,.and we could not
initiate recovery and examination.

4. PA Office 2 Nov contacted Mrs. Gertrude Anderson, wife of Dan-
ford, at her home in Sault Ste. Marie. We were informed by her that
her husband had suffered a stroke in recent years and she must talk
for him. She stated that while she had never made any statement
that the Corps had dumped radioactive waste in Lake Superior during
her husbands period of employment, that at the time of one of the
dumps, in 1960, she had witnessed the loading of the barrels on

her husband's vessel and that it was rumored then that the contain-

&3

Y




Meno for Record 10 Nov 76
NCSPA

ers "must have contained radioactive wastes because of the heavy
military escort that accompanied them."” Mrs. Anderson also made
reference to ""radicactive stories" in local newspaper.

5. PAO called E.J. Sundstrom, r:perter for Sault Ste. Marie
Evening News, and asked him about stories referred to by Mrs.
Anderson. Sundstrom told us that Mrs. Anderson had attempted
to get him to run such a story three years previous but after .
talking to her he gave it little credence and did not follow
through because he considered her unreliable.

6. Also on Z Nov, DE spoke by phone with Mrs. Burton, discussing
dumping and allegations of radiocactive wastes, informing her that
Corps records and circumstances clearly prove that dumped material
was harmless.

7. 3 Nov PAO received call from Steve Gadler, member Citizen's
Committee of Minnesota Pollution Control Agency, asking details
of barrel dumping. He stated dumping was bad judgement even if
barrels did not contain radioactive waste. Queries were also
received from WCCO-TV which sent canera crew and reporter to
interview DDE in the afternoon. Treatment in local news hour
was balanced and indicated strong unlikelihood that materials
dumped 15 years before were in any way dangerous.

8. Emergency Operations Office received telephone query from
official of USERDA asking for background on dumping. He was
briefed on the background of the story and seemed satisfied.

9. Queries from media, State officials and citizens continue
to be received by Office of DE and RAO once or twice daily.

D E@«u—‘f |

JAMES E. BRAATZ _
Chief, Public Affairs Office

&

N N\ “.".a\

MR




L o

)~ -

e ]

“
"
A

i~

-

.. -'
N e g

. k)
" State of Wisconsin \ DEPARTMENT OF NATURAL RESOURCES r

Anthony 8. Esri
Secretary

BOX 450
MADISONMN, WISCONSIN 53701

January 18, 1977

IN REPLY REFER TO: 1600

L 9N

Colonel Forrest T. Gay, III, District Engineer
St. Paxd District, Corrs of Engineers

1135 U.S. Post Office and Custom House

St. Paul, Minnesote £5101 -

_.
RN

Dear Colonel Gay:

On Tecember 14, 1976, represertatives of the Department of Natural Resources
met with officials frem the Corps of Engineers, Envirommental Protection
Agency and the Minnesota Pollution Control Agency to discuss the most recent
findings concerning the contents of 1,437 fifty-five gallon barrels of scrap
retal that were durmped by the Corps of Engineers in the Minnesota waters of
Lake Superior nesr Duluth. Although investigations to date indicate that
the contents of these barrels have not significantly affected water quality
in Lak%e Superior, there appears to bde scme doubt on the exact content of all
the tarrels. )

Consegueatly, I would urge you to continue your investigations until conclu-
sive informaticn is obtained on the contents of the barrels. It is the
Depertment's position that the Corps should secure the Honeywell defense
contract in addition to recovering a representative sample of the barrels
for inspection of the contents. This information should then be made
available to the pubdblic. ’

Thank you for your efforts in resolving this sernsitive metter.

Sincerely,

'—‘.l"—

Ant.con,v:. Farl
~

SecretTREy

ce: Exccutive Director - Minnesota Pollution Control Agency
Howard Tanner - Michigan DNR
Dr. Donald Mount - EPA

. é 5 THIZ I 1008 REECYEL LD PARCAR a




t ' UNITED STATES CH'VIRONMENTAL PROTECTIOMN AGENCY

EMVIRONIIFNT AL RESEARCH LABORATORY — DQULUTH
6201 CONGDON BOULI VARD
DULUTH, MINNESOTA 55804

November 11, 1976

A\ wab
Mr. Peter Gove, Executive Director :
Minnesota Pollution Control Agency

1935 vast County Road B2
Roseville, Minnesota 55113

Dear Yr. Gove:

During the past few weeks, there have been articles in the local
news nmedia regarding waste macerial from Honeywell Corporatiom which
the Army had dumped in Lake Superior some years ago. Coincidentally
with this publicity, we have noticed again a change in the water .
characteristics coming into our lake water intake at the laboratory,
such that some of our animals have stopped spawning and other
behavioral abnormalities seem to have cropped up. We have noted
instances of this .nature from time to time in past years, as well.
Naturally, I coulda't help but wonder if there is any connection
between these two since it has been some time since the drums have
been put into the lake, and undoubtedly some of them may have rusted
through by this time.

Furthernore, as you are well avare I am sure, the content of some of
the organic hydrocarbons in the lake are higher than common sense
would seem to suggest they ought to be and this, too, has made me
suspicious about some identified source of materials other than fall-
out and rain-out from air transport.

The purpose of my memorandua is to suggest that we attempt to learn
Dore about what was in those barrels ard if need be, that we lift one
or more of them out and do some analytical work to find out what 1is in
then so that we have a better idea of vhat to expect should one break.

I have talked to an individusl who assisted with the dumping operation
and information from that person indicates that there was perhaps a
hundrec tons of the material dumped in the lake. Judging from the
sesurity vaich curroundad tha dump, it seczs reasonsble to suspect that
it was pretty bad stuff that was conta:ined in the drums. For our own
intercsts, we would like to look into this further and solicit your
help in doing so.

Very ctruly yours,
by | _
D enmoiel I Meent= E\?ﬁf’f"}} Vo

Donald I. Mount, Ph.D.
Director

B~ o 1 21976
\"NN PQLLL TS

;ac\xr\l

&G

\\ “ {)".\

-4

Rl e e bRl R TP ST,




o~ ——

NINEYY-TOLATH CONG LSS ’ . 0P coxiuery

. — — TR®IMT J Co 2O
sPevasti 0. (memp. JCIese 8 ) SALIVAN, 110, CHaIBMIN
TrOWAS L. s rY, e PRI €. Bre, W, ©eLF cLsux
o mnpEnrly BT e, 11 & (3 rrisces ons
L d - . ; ;.. . u‘ . ) ;. A : ’ J . '
et S Lo 2, Fjoust of RepUeStntatibes s come
4TI/ P ,Ctl M. [ 4] e 9, {» o Al SICIHARD e, =
aAoR. A7 L. L:-’.(".:M". .l.:l; C.":l:“): i Cox)“l.‘u“c o“ e pmanees
RN B raieesns, e Aerchant flarine exd Fisherics
4 (a Ny LA GARTs. TR, » . - an, MO,
arnr eeTC et womaain 7. e Roem 1334, Tonglerty Peuse Ofice Duslting
MY P, Buusdl, WA, BATINIW 2. 0L 00, M. .
PO U, A3 ¥ Pa, . L BaAMY v Ty 3 o
Hig ety SAVID £, Coucar, sammc &lashington, D.E. 20515
80 Cinn, Ga. . .
CCOMAY L. STUDOS, vazy. : °
PAVD A_ prwin, v,
JOSrass LILELRG, A, N g
<es 07 WiGo. V.. November 5, 1976
CARRELL &4 %3ARD, JN., KV, . .
DIN SORALS, Biag, . » -

LA AU COIN, CPED,

MORMAN €. C sMEURS, NN,
JCRAY M. SATTINPS e, SALIP.
LAOC RETPLEITIY, N v,
SAMES L SAEASTAR, baiter,

“ Colonel Forrest T. Gay III ' : o,

District Engineer, St. Paul

U.S. Army Corps of Engineers

1210 U.S. Post Office and
Custcrhouse. .

St. Paul, Minnesota 55101

Dear Colonel QGay:

A situation has just been brought to my attention that appears
to represent an incredible lack of good judgment on the part
of-the Corrs, especially since it is the Corps that has primary
responsibility for the adninistration and enforcement of the
Refuse Act of 1899. I refer to the reported and acknowlecced
dunping by the Corps of some 1,437 containers of waste material
into Lake Superior ir the vicinity of the Knife River between
the yezcrs 1959 and 1962.

I understand that the State of Michigan has asked for a prcbe
of this affair which was reported to have been conducted in
a rather clandestine manner.

Duluth area residents, whose water intakes lie in the vicinity
of the Lester River, and, indeed, all residents in the Lake
Supexior basin are deserving of a full disclosure, of proof
that nothing inimical to their health or welfare was or is
present, and of a recovary ané alterxnate disposal effort if
adeguate assurances arc not fo:Lhconing.

“May I please have the bcnefit of vour advice.

- ' Sincerely
L] . &.
Philip\E. Ru:
Ranking Minority Member
PER/jbw‘ ' o .
cc: nriq. ‘Gon. Robert L. Moore .
Nozth Central Division Engineer e
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RiSPCSITION FORM

FILE NO. SUBJECT
0 AOiC . 0N John G, Heren, P10 DATE 25 August 1959 COMMERT XO.1

TCAIO Npls<tioneywell Reg. Co. J. Heren/4qs
- Twin Cities Arsenal ZEldg. SU2 '
New Brighten, Xinn,

1. The following list of facilities and special processes to be utilized by
Minneapolis-Honeyscll Regulator Co. at Twin Citiss Arsenal Building 502 on Contract
Dj~11<022-0RC-2019 faciliuv Contract DMJ-022-0?.D-2695.

(a) Chemical Analytical Laboratory. -

This laboratory will be utilized to ascertain that materials mamfactured
hers or rurcnased outside corply with the applicasle specifications ver
the Orcdhance Drawins or Sngineerins farts List, This laboratory vill
perforn the control finction on chemical processes utilized at this plant.
{b) Meter Diroet Readinz Spectograpa,
' This =pecizl test machnine is used to aralyse metal alloys mamfacturzed
st this plant to ascertain that they meet specifications per Crdnance Ty
or Engincsring Parts list., The intcrmation derived by analysis on rnetal
sluge ccrves ac a control tfor thier casting operations,
(c) Pnillips X-Ray Pefrztion and Flourescencs.
Utilicod in anad:sis of materiazl as to strac*:ve and coxpositionf. This
analysis is used as a basis of certification of material procuced.
(d) ladiographic X-Ray (1CUXV-1(SA
This equiprent will be used to chock weldments and castings in case of
doubiful material as to poreésily or inclucions, !Hnneapolis-roneyw~oll
Regulator Co, are also contemploting attempting to onluato visual stan-
dards for these type of defects.
(e) Alunimum Alloy Keat Treatment Cvens,
This equipment is to be ussd by & i.nmanolis-ﬂmmn Reg. Co, for the
trcateent of items produced on Contract DM=11-22-ORD=-3VU19
(f) letal Pinish (2inc Flate; Chemical Films for Alurarma Alloys; Dishramate;
Chaxical Cleaning of Materials,)

2. All the above equipment is to be utilized by linnespolis-Honeywell Reg, Co.
to supply certification as required by PA-FDs-1112; 6693 Ul also as reguired by spes
ifications as noted on (rdnance Drawings arnd Engineering Parts lists for Contract DA
11-022-07D=-3U17, 7This memo is to aquaint all concerned ywith new equipment deing used
and to ascertain if azy approvals or certificstioans of processes will be required.
This equipaent is all lecated at Twin Cities Arsenai; Bailding 5023 new orighten,
Minncsots and is not equipmont found at other Minnespolis-toneywell hgu.htor Co,
facilities,

C-1 e ,_.,,%;’4‘&”‘/.
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SWORN STATEMENT

Por usa of this fomm, soe AR 190-30; the prepunent sae-ey te Ofile of The Provest Mersinl Gennenl,

LOCATION OATE Tl FiLE NUNSEA
Honeywell Inec. 3/7/717 2:00 pm ndnd

LASTY NAME, FIAST NAME, MIDOLE NANE SOCIAL SECURITY NyMBER. GRADE/STATUS
Rub Allan lLeRoy 472-18-7521 ==

ORGANIZATION OR ADDRRSS

Honeywell Inc., Avionics

8
Div., 1625 Zarthan Ave, St. Louis Park, MN !

on 2/25%/717.

. —n, e 2wy

During the 19

Chicago Ordnance District.
was steel and aluminum mixed into concrete.
scrap from hemisphere manufacture of a configuration similar to
the photograph shown me by Captain Hager during our discussiors
I can recall two and possibly three occurrences in
which I was involved in witnessing the disposition of classified
scrap. I know that some and very possibly all of this materizl !
was supplied to the Corps of Engineers for disposition within
The preparation by putting material into fifty-
five gallon drums did not correspond to the final submersion
dates as a number of filled drums were stored at Building 502
and only part of them were placed on trucks at a time.

Lake Superior.

4

- e gme e - o ow s w - ..

The material placed in the drums was all non-toxic and
handled without requirements for any special cautions or special
safety instructions. Material involved was:

. Ceramic » Concrete .
. Magnesium . Steel
. Brass « Aluminum

Due to the lapsed time :and absence of records, the fore-
going statements are my best recall at this point in time. e

WANT TO MAKE THE FOLLOWING STATEMENT UNCER OATH*

59 thru 1961 time frame, considerable scrap
material of a classified nature was accurulated by Honeywell
at Building 502 at the Twin City Arsenal.
was from the Hopkins facility, the majority being metals from
product produced at Building 502.
material awaiting disposition authorizing instructions from the
Far and away the majority of perap
The material was

Some small quantity

This was security classified

- -~ S S

Impregnated
Paper/Fiter-
glass Tare
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APPIDAVIT OF MILTON M. ROTIMAN

s RILTCN N, ROTIMAN, being first duly sworn on ocsth, deposcs and says:
I sexvod in tha United States Army from March 1943 until sy retiremmte
in November 1966. I was cowmissioned as an officer in June 194S. I served
&8 an officer in the Army Ordnance Corps from Doceaber 1345 to November 1966.
. m-' August 1962 to January 1964, I sexved asa contracting officer's
.‘munctn at the Tvia Cities Army Aammition Plant, Xew luc.‘aua..
Risaesota. . Ny office vas located at the plast. This office vas a subsidiacy

ol‘m Chicago Ordnance District, Chicago, Illimeis.

. Ny doty as s contracting ou.teu'i‘ rapresentative vas b.l.nlut; u;se
Mﬁll Incorporatad complied with the terms and conditicns of its contracts
vith the Onited States. & administercd other contracts with Honcywell and with
other contractors. 2 vas responsible for insuring that the material used in
'_GM mﬁuq met the contract specificaticns, that the products met m
statistical quality control standards and on s limited basis I negotizted
with the contractors and approved changas vithin tha contracts.

Two of the Moneywell contracts, I adninistexed, were for the production of
small Lc-.m..-:s. one antI-pérsonel and oro anti-materiel. Thase boablets wezs
known 83 cluster bomd units. The contract vas classified as confidential. I:
was 0ot class.fied ag top secrat. The project was classified because the
bemblets wvere nev anéd the configuration snd sanufacturing techniquas vers new,

Dering ay term at Twin Cities Arey Ammunition Plant, I was in the plant on
the production line, on a daily basis. I had to vear safety glasses vhile I
wvas in the plant. At no time 4id I ever sse anything thrat would indicate thers

_was sy radlesctive ssterial ia the plant. _ .

The production of the bosblets iavolved tha use of steal. One of the
basblets had steel ball baariags in the band casing itself. I know of no
speeial trestsents inveolved. x knov of no radicactive material in the tweo
Meeyvell Lulldings. I did mot see a radiacmetar or gsiger counter or any other
rodlosctive neasuring devies and 2 ain net have to wear a msmitoring badee.

-
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ghe production of tha clustor homb units resulted in disposable steel
serap. Upon my arrival ia August of 1963. thare vss scrap accumulated., It
vas éisposed of in September 1962. The scrap was transported to Camp MeCoy
and destroyed on s range with C-4 explosive. We than examined the scrap t
s6e that no particles of identifiable size remained. ..

In the later part of Saptssber or in early October 1962, a load of
2ifty-five gallon drums, filled vith the stecl scrap vers taken to the Corps
of Bagineers dock in Duluth and loaded ¢n a boat. I understood these drums

mouh.MuMo8unrut. . ’ S L
@mwn-umwuwwhmumm.mlm

a8 Camp Ripley. The trucks at ell times wers undor guard by Noneywoll. 1In

Jate October 1962, or esrly November, another load of scrap was taken to
Samp Ripley and destroyed.” 1 agcompanied this load and vitnessed the .
.!h.ncnp vhich went to Lake Supsrier, vas loaded {n ﬂ.u ul.ey-uvo .
gallon drums until the druis wers about three fourths full. The top one
fourth was filled wvith concrete. The dntas were three and ons half to four
feet tall. Esch drum was then ssaled v_tth'a ecap. Trom the production .un
lga-nhuoa. the scrap weat dim;u into the drums. Ths drums wvare settine
st Sasignated places on the production lins. At no time during the handlin,
or transporiing of the scrap did I ses anyone wecring special protective
slothing or equipment. I never had to wear special clothing or egquipmant.
The un.p takan to Duluth vas joaded on the trucks, under gquard, and vas
ascompanisd by ns and Major Dean 4in a cax. We had a car in front and behind
the truck vith gquards, so there is no chance that any other matarial could have
been placed in the truck., Thers was nothing unusual about the trip. We had
abest £ifty barrels in one trusk. The cwsvey took the scrap straight to the
dosk ia Duluth. - The barrels were placed en the boat's deck so they could be
pueshed or relled iate the lake. Thea beat persomnel had no special clothing.

The boat had no special equipsent ea it.



. Subseribed and swora to before ms this ZC -

e wa . - rweW e aere ono -

.

$he trip took placa in tho sorning. I ate lunch at the Air Matioaal
Cuard Base in uluth, after the delivery. ’

This was the only scrap shipment to Duluth that I ever vitnessod. 3
would have known adout any and all shipments to Duluth, during sy tour of duty.
¥hea I arrived at Twin Cities Arsenal, I received a security briefisg
and vhen I loft I was dedriefed. I wvas given no varnings, nor vas I )
eautioned about special handling procedures or health hazards. -
% was honorably retired fros ths U.S. Army ta Movembar 1966. I vas

. given an cak’lesf cluster for my Army Commandation Medal. .

. Further atffiant sayeth not.

. 7((;1%; 71 (PP
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a point some 100 or more feet "upstream" from the barrels. At the time of

URITED STATES ENVIRONMIRTAL PROTECTION AGENCY

SEVIRCIAMNTAL RESSARCH LASORATORY ~ DULLITH
20 CONGDOM COULEVARD
DULUTH, MEICITSOTA T5208
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Summary of Water Analyses
Pertinent to the Barrels in Lake Superior

Samples of water wera taken near the bottom among the barrels and at

sampling on December 4, 1976, the curreat velocity was about 0.1 FPS.

The current direction was such that we expect water discharged from the

harbor to have been moving through ch‘ area being sampled.

containers and sampling equipment.

A minute quantity of oil froam the new

wvinch cable used to lower the sauplcr; wvas noted on the lake surface.

Precautions were taken to a\oid contamination from this source.

The plan of data evaluation was to compare the concéﬁtracion of

metals, organics and rediocactivity in the samples collected from among

the barrels to the concentrations in water samples taken upstream. Any

P A

Rigid precautions were taken to avoid contamination of the samples by

higher concentration in water from among the barrels would suggest contamin-

itton frou the barrels or their contents.

tweer the two groups of three samples each.

the rangs of values observed in the western tip of Laii Superior.

no detectable differences.

vas a few trillion higher than open lake values. These elevated values

-6

An analysis for sleven metals revealed no detectable differences be-

A GC-MS analyses for a variety of organic chemicals again ravealed

All concentrations were within

The PCB co..:entration in both sample locations



- may hpvc been the result of 1) o1l contaminants from-the.cable, .2) a .
Alllll amount of sediment in the samples or 3) increased amounts from
harbor vater. ' '

Checks for beta and gamma emitting radionuclides showed no difference

‘ "between sampling points. -The analytical methods used-did not include a-
;cht sample concentration step so detection limits could be lowered to
some extent. The methods used are considered adequate for purposes of
these snalyses. '

EZRL-D concludes that water quality around tbc batrels 1s good. ﬁb -
£ind no detectable contributions from them by :he elcucn:s and chlnicals )
ve are able to measure routinely. No information has been found to con~
firm or deny that the barrels contain steel, aluminum, and zinc, and any
solution that might be taking place is not detectable by our methods even
though the methods we employed have significantly greater sensitivity

than those normally used 4in routine ladboratories.

L3}
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- DISPCSITION FORM

For uve of this form, see AR 340-13, the prapencnt egeney is TAGCEN.

P ———
L REFERINCE O OFPICT TuaOL

DRCPM-SA-LS-RI

waEcT

2.

C-9.

M40 and M32 Grenades
TODRSAR-ISC FPROM DRCPM-SA-LS-RI DATE 14 April 1977 a1
CPT Hager Mr. Britt/jh/6841/6572
1, Reference is made to Lake Superior disposal,

The only difference between the two subject grenades was the diameter. When
assembled, the metal and make-up of the grenades were the same,

%0‘;:%%
VIN G. BRITT

Industrial Program Specialist
DRCPM-SA-LS-RI

¢ & U.S. G.P.0. 1976.663497.,1018

S
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PHYSICAL DO NOT APPLY PART NO.

F

2 — MATERIAL:~ WIRE, STEEL, STEEL NO. 1010, 105 OR 1020,

"PROPCATIES | DO AS SPECIFIED REvisions
~ [ OLIEMITION oavg APPROVAL ’
W Swn | —wwe—] A [EO-OAC-SP-I02 |Z7-36-58 72 7
tw EOPA 9131 i2=1-61 W% 77
RA I
™
[, ]
BALL

095 ¥ 005 SPHERICAL DIA

NOTES:~

| = SPEC MIL-A-2550 APPLIES.

FINISH NO.I, TEMPER HARD, PRACTICE A OR B, SPEC
QQ-W-461(NOTE4), OR WIRE, STEEL, GROUP T, STEEL

NO. 1013, FINISH |, TYPE 3, SPEC QQ-W-409
(NOTE 5)
'« 3 - WEIGHT OF 60C BALLS, 34.5 * 15 GRAMS.

4 — AFPROVED SOUNCE:~ MINNEAPOLIS - HONEYV.ELL REGULATOR
CO, HOPKINS, IINN. HAMMERMILLED, FLASHED. (NOTE 6)

5 — APPROVED SOURCE:~ HARTFORD STEEL BALL CO, HARTFORD,
CCNN. EITHER DOUBLE - FLASHED OR; HEADED, FLASHED AND
UNGROUND (NOTE 6).

6 — ALL SOURCES MUST SUPPLY AN ITEM EQUIVALENT TO THE
MANUFACTURER'S ITEM INDICATED. ORDNANCE CORPS
APPROVAL REOQU:RED.
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|, ’ " Pee wse of this form, see AR 190-30; '?.wSORD'O"\.sM .AIE"A.E.NOT".“ of The Prevest Mershel Genaral.
T Tato DATE Mg FILE WUNBER
uCASPRO Plant Office Hopkins 2-25-77 1030
LAST NANC, FIAST NAME, MIDOLE MAME SOCIAL SECURITY NUMBER. GRALE/STATUS
HEREN, JOHN GERHARDT 476-18-9268 GS-12/Supvr

OAGANIZATION OR ADDRESS
DCASPRO Honeywell Quality Assurance Rep 600 2nd Street NW, Hopkins, MN 55343

1 John G. Heren WANT TO MAKE THE FOLLOWING STATEMENT UNDER OATNY
concerning the contents of the steel barrels sunk in Lake Superior The basics .are
(1) classified material was being manufactured at Honeywell locations (2) due ‘to
problems no classified smelting facility was available (3) safeguarding and scorlge
of this volume of scrap material from mass production was not feasible.. It was—~
determined that sinking the material to a great depth in Lake Superior was the most
economical and secure method of disposal. The Army Material Command-trtangcd "for
the material as generated to be placed in 55 gal. steel drums with concrete poured
in the base, classified material to within approximately 5 inches of top and a layer
of concrete oa top Holes were punched in the side to allow water to enter. (Orig-
inally this was not done and some barrels floated due to their displacement being
greater than the weight.) These barrels vere stored until a quantity sufficient
to justify the use of a Corp of Engineer's barge and tow by the Coast Guard. They
were then transported by semi-truck under guard to Duluth or Superior , loaded on the
barge and then to a point selected by the tow Captain for dumping. This was witnessed
by various employees of the Chicago Procurement District or Chicago Ordnance District

The material as generated zonsisted of two types of metz! narts. One type was an
Yossed strip steel that was formed into hemispheres. Both the flat embossed strip
-«t into pieces and hemispheres with connecting parts would be in some barrels. The
second type vas & die cast aluminum with steel shot in a matrix; this could be
hemispheres, broken pieces of hemispheres or ingot comsisting of shot and aluminum
matrix. In addition, small quantities of expended test items vere placed in a few
barrels. I was a Supervisor ~f Government Quality Assursnre personnel during this
pveriod and the course of my duties took me thru these arsas each day and I persomally
sav the content of 75% to 80% of the barrels as they were being filled. In additionm,
all the barrels filled at the Bldg 502 Honeywell facility were reviewed by one of
our personnel prior to final cementing. Further if memor: can be relied upon, I
believe, that thers wers a fev barrels (no more than 6) of material from Hopkins
loneywell included in ons shipment, these contained thermal battery parts and materi-
als. To ths tast of my knowledge and memory this was the content of all barrels
filled at the Honeywell facility and shipped to Lake Superior for disposal. The
items being manufactured st the Bldg 502 Honeywell facility at that time were the
upper and lower shell for the TS7(M43) -uaitton and upper and lover hemispheres for
the AM4 and M40 grenadas. .
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i -2, Y ALIAS NAVE READ OR HAVE HAD READ TO ME THIS STATE-
- p
MENT WHICKH SEGINE ON PLGE | AND ENO0S On PrEE . 1 PULLY UNDERSTAND THE CONTENTS OF THE ENTIAC STATEMENT

MADE BY ME., THE STATEMERT IS TRUE. | navE INITIALLD ALL COARECTIONS AND NAVE INITIALED THE BOTTOM OF BACK PAGE
CONTAINING TRE STATEUENT, | MAVE MADR THIS STATENENT FREELY WITHOUT NOPE OF BENEFIT OR AEVARD, WITHOUT THAGAT
OF PUNISHMENT, ARD TITROUT CORARCION, UNLAWFVL INFLUENCE, OR UNL

. :u...um..m Mobz"‘_‘hazl_":z;
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L AT Soneyustl, 600 2nd Strest MV
Hopkins, MN 55343 o ey, Sy =nas OK G, /ITl

mll JACOBSON
(Typed Name of Povean Adninietering Ooth)
SASANIZATION OR APORESS Notary Public

A (usharity To Adnintorer Oote)
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Septazher 17, 1957 COrEs 70: D. Schzom

Lang -
e Paschies . o Marmik
3. Srocks '
Txblirg Scrap Hewdgpherse and W
Surners to Salvage Raw latarial -

’

a3 (2) varrels would have 2¢ b >un cteady fer at least 6 wesko,
3 shifts to vx=ble the 2-rap availatle, After this cirap is £1) uced
up, 1% weuld Togquire 15 howrs a day t0 harcdle th9 gersp oroatad each
cays = . S
. H2lizas Patant Crasher and Pulvarizer Company Isc. can supply
37358 camermill 2o 31299,00, less motor =nd installation, This
hamrerrill 3hould Indle this jod and bresk up all the scrap each day
in about 2 hours. )/

1.332 vammmd with ﬂbs..sz____...M ghostage of raw caverial this vould be
0 eva:s

As a co=marisca, 1% would reqnire about £O howrs 4 break

]

zean ths cpeoator would have €0 be at the tumbling barzel for the full
S0 hourz, but ths labor yould bs at leags 9 hours/M lbs. using the

0 L ]

I% iz ex3iratad that ths hammermil) would be & clesner opuration
than ths t==hling tarrsls and would rog -3 L/h of the floar space
requived for the tuchling tarrels, _

'C-.-:S
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The zmall awevnt of raw raterial salvaged t0 dato points cut that

" 4% 418 poessible 20 calvaps thisz rmatarial end return it t0 ussablo raw

material, The d=ension will te changed .0C05 to .001, but the material
will still be well within opec. .

I$ 43 recozmended thad a Willlamg? harmer=ill is purchazed or rentad

as goon &3 pessidla and this salvage rrogran is warked out, both to
nlvagctbommtmalmduchuupthcdum“ .



R . .

' . . SECURITY CLA ATION (Jf eap)

SEP 2 8 1959

DISPOSITICN FORM

FILE NO. SUBJECT
Disposal of Scrap Materiol
oxiEc-x Gomtract Pin11-622+08D-3019
10 Comnaading Officer FROM Special Reprasentative DATE 22 Sept 1559  COMMENT NO.1
Chicago Ordmance District of Oommanding Officer Capt Dean/o)

1. The encloned Memorandua, vhich was prepared by Minnsapolie Homaywell
Regulator Conpsay, reflects the results of experiaeatal work carried oa &s & result
of District recoamendations relativs te ths adove sudjsct. The results of this
experisent indicate that ths recovery of salvags ravw material as & result of
tambling would resalt 4a considsradle equirueat t3 be soquired as wall as ths
recassity for aecruing consideravle costs from direct lator.

2¢ 2Present plaas call fo> ths dispesal ef accumulated sorap at Elige 502 by
dunpiag 1a Laze Supesior with the assistaance of the Ue Se Arxy Corps of Zaginears.
Tais coction has tecols nacassary dus %o ths large accuculasioca cf sciod zaterial
and the delay in arriving at ths feasidility of this suggeatsd mathod of dlsposals

3¢ It i3 requested that the enclesed Memoraadnm be rovisved by appropriate
peruons And that expeditious action be taken t0 reselve the system for disposal
of this matericl wvhich mst be used in ths futuree

Po BRe D2AN
- Capt,y Ord Corps

——

1 Incl
NI Meme dta 9/17/89

CC ~ kajor Vansaat
Ae He Sundfer
Heruaa Iaxnett
Wo Mo Livizgston

ST PRo—
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Y gy o, “elg oy é
Fi J ,3{;"3 . Barnett/gco/351
ORCIT-Ta . 29 September 1959 .

SUBJECT: Use of E:uipment in Duluth Minnesota

Minrsapollis=Honeyvell Regulator Cospany
Contract Mo, DA=11-022-0iD-3019

THRU: Division inginser
U. S. Amy Enginsering Division
Eorth Central Division
536 South Clorik Street
‘Cldecago 5, Ilinois

T0: U. S, Army Enginearing District St, Paul
1217 U. 3. Post Office and Custam House
180 zast Kellog 31lvd.
St. Paul ., i‘innesota

1. It is recuested that the services »f the Lake Superior Office
at Duluta, .incesota, be maqs availadle for tle disposal of classiiied
scrap =aterial uncer subject and ailied contracts., r. Knolton of your
orgamizatisn ras been contacted and indicates the ecuipment is an..uabh
and %as performed this type of sorvice for other Copartaeat of Delense
Asmm‘o

2. The Contractor will bear the cost oi the use of the oruirzent,
H owill also furnish transportation and guard service for material Iroa
Xincespolis to iuke Superior. It is estimated that the amount of scrap
paterial wiil weizh approximstely 13,000 pounds, including preparatiom
for disposal.

3. Re-uest a copy of your action be made available to this office
st the earliest possible date.

FOR THZ CCOMANDER: AL
LB P-30-5) 4, se - Peem 4 _
C-|8 ~ComteniTile Ty P ekt |

Capt. Cities Iasp)




Division Bagiceer
U. S. Arzy Exsineering Division
North Cantral Division

536 S. Clark Street, gﬁ’ /]/ 1

Chiengo,\?.liaou .

3>

1. Request utilization of existing availabls equipment in Deluth,
Minn. for the dispossl of classified scrap material under classified
contract. . .

2. The contractor bear the cost of the use of the equipment. Mr.
Knolton, Lake Suiv fficer has been contactad and indicatas the .
equirment 1s available, and that he has done this type of vork before.
The contractor vill furnish transportation and guard ssrvice for material
from Minneapolis to Lake Superior. This letter should be wvrittea and
bhand carried to the Chicago Office of the Division Engineer, and after
it is approved, sent direct to pe in Minneapolis. I will then hand.
carry the information to the St. Paul Engineer Office and then to the
Lake Zasumlie-0ff1ce. |

's‘o”e‘
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Disposal of Scrap Material, Contract DA-1l-022-

ORDEC-X SUBJECT:
: 3019 .
THRU: Commanding Officer, TROM: Majo C. V. Vanzant DATE: 1 Oet. 195

COMMENT #2
Major Vanzant/ar

Chicago Ordnance District

70: “Pto P. R. D.‘n, .
: Special Representative of
i Commanding Officer

1, Arrangeneuts have been made to expedite the disposal of accumulated
scrap as reflected in Cozzent #1 above. Details of these arrangsuents wers
discussed during Capt. Dean's visit of 29 and 30 Septeaber.

2. With reference to the 'Xdemorandum submitted by M. H. R. proposing an
additional method of segrezating scrap material, it is requested that the
following additional information be obtained from the contractar for presen—
tation to this office.

.

Confirmation that ths procsss recazmended has been suf-
ficiently explored to produce the.results desired.

b. Preparation of an estimate of costs for the reprocess-

ing of the metal recovered that will be reused.

The costs of a motor for the bammermill and the expense
for instaiiation will also be required.

3. Sereening of Government sources for the availability of a hammermill
of the same or like modsl has been initiated.

he In the meantime, it may be the desire of M. H. R. to prepars a pur-
chase order with complete justificstion for the needs of this equipment with
cost estimates as enumersted above for future preseantation.

o rmme i -

'
!

c-71
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PREY WL

SUE 50 e suum\ Use of Arxy Zaglaser Zquipment ia Duluth, Nima.
s GIEGI. - T for the Dispesal of Classifled Sorap

‘9 Cozmapdiizg C2fiser FraM s;.em. Rspressatative OAE 7 Qgy 1959  COMMENT O
| =*ARTHI UTe ZaTaett _ - iiof Commmnding Officer .- 1. mtbyt. M[e: -
: ':..'-&-- - - -’w:'l‘ et t® ‘-.T:_‘.' .\'..,... -.',, .. Im -u-..-.o.u'i ‘o i\- ‘&::,s.- v‘ -~ el

?-ao-——. * -

ls Z2afersace is 2ads to lstter dated 29 Saptaa‘bor 1959, lubjec° s above, -
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DEPARTMENT OF THE ARMY Mr. Eichhorn/rhc/584-3816
U S. ARMY ENVIRONMENTAL HYGIENE AGENCY
ABERDEEN PROVING GROUMD. MARYLAND 21010

HSE-EW-A $0 JUN W77
SUBJECT: Environmental Hazards of Waste Disposal in Lake Superior

Commander

'USA Armament Materiel Readiness Command
ATIN: Environmental Quality Office
Rock Island, I1linois 61201

1. References.

a. FONECON, 17 June 1977, between MAJ Daniel Wilking, your
Headquarters, and Or. Oonald Emig, this Agency.

b. FONECON, 28 June 1377, among MAJ Wilking, DOr. J. T. Wyatt,
and Mr. Henry C. Eichhorn, this Agency.

2. Reference la requested this Agency to evaluate, on a worst case
basis, the potential environmental_hazard due to chemical toxicity of

-disposal in Lake Sipenisr; during-timepertod, 1987-62,.0f six sealed

ZiiSgation drums conWING DotentiaPasfcants=CITtN 1A chloride, barium
© " and calcium chromate, czfcium chldride, and zirconium metal). The

following simplifying assumptions were proposed by your Headquarters.

a. [nstantaneous dissolution and diffusion of contents of the
drums.

b. A mixing zone 1 mile in diameter 100 feet deep.
c. Each drum filled by about S0 percent with each toxicant.

hazard due to-chemical toxicity of saci drums (55 gallons) of
steel and aluminum parts, consisting of six dumps at the same site
during the period, 1957-62. Some efforts have been made to retrieve
the drums which, to this date, have been unsuccessful. Findings of
this Agency will be a basis for decision as to whether further retrieval
attempts will be made.

_ 37 Reference 1b requested Tsapiny q;:l:_:"ll‘i"i'fori"émf‘ environmental

Casil. =,‘_"‘-"-.4,
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HSE-EW-A
SUBJECT: Environmental Hazards of Waste Disposal in Lake Superior

4., Based upon technical considerations summarized in the table appended

as an inclosure to this letter, it is our considered judgment that the

dump referred to in reference la, should the sealed drums open, represents
negligible environmental hazard with the exception of chromium, due to
barium and calcium chromate, which represents low hazard as a result of
propensity of chromium to bioaccumulate in biota of the food chain

leading to man. However, we feel that the simplifying assumptions, together
with the criterion chosen, have been sufficiently conservative as to cause
the]?robabﬂity of the event of bicaccumylation of chromium to be exceedingly
small.

5. In our opinion, the environmental hazard due to chemical toxicity of
aluminum and steel parts is also negligible. This opinion is based on the
exceedingly small solubility of steel- and aluminum. Because of this tiny
dissolution rate and the vast volume of Lake Superior, we are certain that
the dissipative capacity of the Lake far exceeds the dissolution rate of the
metals, and that the chemical background of the Lake and of the mixing zone
specified will never be exceeded due to this small addition.

6. This Agency recommends that no further attempt be made to retrieve the
drums referred.

FOR THE COMMANDER:

as COL. Héc
Director, Environmental Quality
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MEMORANDUM FOR RECORD:

SUBJECT: Classified Scrap in Lake Superior

1. From the historical records available, which are limited due to
required record destruction and the sinking of one tugboat and the
burning of another both with logbooks, the following is the dump dates
and depths of the six known dumps of barrels into Lake Superior:

a. Dump No 1 o/a 27 Oct S9 in not less than 100 ft of water.

b. Dump No 2 o/a 25 Sep 60 in not less than 100 ft of water.

c. Dump No 3 o/a 15 Jun 61 in not less than 100 ft of water.

d. Dump No 4 o/a 14 Oct 61 in not less than 200 ft of water.

e. Dump No 5 o/a 26 May 62 in not less than 300 ft of water.

.£. Oymp_No 6 o/a 26 Sq:‘

92 ip not ess t!un 300 ft of water.

" dumping to be done not less thui 3 niles “from shore.

2. A\ctual dump sites are not known except for the one which was
located with the help of a commercial fisherman who unintentionally
caught some barrels in his fishing net and with a sonar device that :
gives a bottom profile of an area of the lake. The St. Paul District
Engineer's Office stated that without a starting point, such as given
by the fisherman, the remaining dump sites would be nearly impossible
to locate.
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(US ARMY ARMAMENT MATERIEL READINESS COMMAND\
PUBLIC AFFAIRS OFFICE ROCK ISLAND, IL 61201

(309) 794-5838, 5421, 6144

AUTOVON 793- NEWS @@lEASE

\-

ARMY TO RAISE SCRAP FROM LAKE BOTTOM
HQ, US ARMY ARMAMENT MATERIEL READINESS COMMAND (ARRCOM), ROCK ISLAND, ILLINOIS,

29 April 1977 ----Several barrels of formerly classified scrap material

dumped by the Army in Lake Superior nearly 20 years ago will be raised from the

lake hottom to ascertain their exact contents, Army officials announced here today.
The material, dumped during the late 1950's and early Sixties, has recently

evoked concern from a number of Government officials and environmentalist groups

as to whether the scrap was affecting the lake's water quality.

;_*3i~‘?—rE§humation of seuoeai hcrrels;3§44wbo*undertaken s soon as weather conditions

'~ 1.4*‘ :...

S22

BaF and plans are’ final1zed. the Army announced A detailed analysis of the scrap,
made up of such metals as zinc, steel and aluminum, will be done by the
Environmental Research Labaratory in Duluth.

. Although water samples, taken in December 1976 by the EPA, Duluth, around

—cemp o e - A D

one of the known dump sites, indicated good water quality, Army officials

acknowledqo that environanntalists and o;her 1ntcrested parties will continue

e _-. P s

to speculate on the barrel contcnts until the analysis of the material is made

public. e .-
~. . Some 1400 barrels were disposed of in the lake during 1959 through 1962. The

B S PP

.,-..A e’ oA, .‘5- . m—. cne wmge

7 "‘%I-nsidual scrap utnrul was loft over. fm production lines of Honeywell, Inc.,

! w_ - ‘-.;

. the Minneapolis electronics firm which had an Arqy ‘contract to produce
fragmentation grenades.
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. US ARMY ARMAMENT MATERIEL READINESS comunow
PUBLIC AFFAIRS OFFICE ROCK ISLAND, IL 6120
{309) 794-5838, 5421, 6144

k.wrcwon 793- NEWS E’BE&EASEJ

DATE: 16 May 77 NO: 11377 PSC
ARMY DIVERS TO RAISE WAR SCRAP

HQ, US ARMY ARMAMENT MATERIEL READINESS COMMAND (ARRCOM), ROCK ISLAND, ILLINOIS,
May 16, 1977 ---- An Army diving team will raise one or more barrels of formerly

classified scrap materiel from Lake Superior during the second week in June, an
Army spokesman said here today. Colonel William T. Green, Chief of Staff of the
US Army Armament Materiel Readiness Command, announced that divers from the 86th
Engineer Detachment (Diving) from Fort Belvoir, Virginia, will be in charge of the

recovery operation. The dive will be subject to weather conditions, said Colonel Gree:

Some 1400 barrels of scrap were dumped in the Lake during the Jate 1950's a. -

grenades. The process of casting the shell so as to explode into uniform particles -
~as secret; the scrap from the manufacturing process was classfied. It was later
de-classified during the Vietnam War.

A fully equipped derrick boat with decompression chamber and other diving
apparatus will act as mother ship for the salvage operation. Army divers hope to
locate one of the suspected dump sites in some 120 feet of water near the Knife

r

River estuary.
According to Army sources, once the site is located, divers will bring one or

. more bamls A the surface. Representatives from the Environmental Research
"~. b 'J'-x *V:c
\ )

==+ {iboratory, Duluth, will be on hand to observe and later analyze the content f

such metals as zinc, steel and aluminum.
~-MORE-

£F-2




. N.R. 113-77
Page 2

Army officials acknowledge that environmentalist groups have been concerned
over the barrel contents. Said Green, "Ever since the barrels became a subject
of discussion, rumors have been flying that they contain some form of toxic or
radioactive substance. We want to lay those rumors to rest.”

Although water samples taken by the EPA last December dfscount any water
{mpurities, public speculation has continued.
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Headguarters, US Army Armament Materiel
Readiness Commanc, Iock Island, IZllinois
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LEASE DATE: 10 June 1977

Dateline: Duluth, Minnesota, .0 June 1977 - - A three day search by Army
divers failed to locate and recover barrels of formerly classified scrap
materials Irom Lake Superior, an Army spokesman said here today.

Some 1400 barrels, sunk in depths ranging from 120 to 500 feet of water
nearly twventy years 8go, contained left-over metal scraps from the pro-
duction lines of the Minneapolis Regulator Company which vas under Army
sontract t0 produce metal parts for controlled fragmentation munitions,
These nmunitions wvere classified during the late 'fifties’' and early
‘sixties’', and later de-classified during the Vietnam Jar. The Army di-
ving team from the 86th Engineer Detachment (Diving) from Fort Belvoir,
7irginia, made spproximately 12 dives and spent more than 6 hours on the

;.‘-:@3;-1&0 bottal seu'e ted: d!w-:lte one and half n:l.les off the North

-‘ ST

*&*i" = sz.‘»'- e~ sha s
Fihore 57 the [ake same 10 miles from Duluth,

“orking vith underwvater detection gear, including TV cameras aand Sonar

2quipment they searched for the elusive barrels. The Army crew were joined

in their quest by Doctor Thomas Johnson of the University of Mimnesota,

o;:e ori:a cw;t’ry'a leading experts on undervater detection.

Colonel Willism T. Creen, Chief-of-Staff for the U.S. Army Armament Materiel

"ﬁ?‘"auafn};. Commnd, Rock Island, T1l., ststed that vhile he vas disappointed
that a sample barrel could not be opened to convince skeptics of the (barrel)
contcnu, mtﬁ:im evidncc does exist from old records and eye-vitness

ace_gmstmmcmmumwm-uamum

m—--.—_-—.

{ “_'He emphasized that no evidence exists that the barrels are contaminating the

- - . = = - - —— - —— _—




22222

Lake or 'nazsrdou.n. to public health. "Buﬁ, I'm also mindful of thosge

7no bave expressctoncem over this pm\zula.r issue. However, it does not change —
the documented evidence we uncovered during an exhaustive investigation,

that these containers are filled with other than metals of zinc, steel and
aluminum encased in cement. They are neither toxic nor radiocactive', he said.
"It's been a tough decision to call-off the operation but, ve've given it

our very best try. It's expensive and to continue would be a wasgte of the

taxpayer's money”, he concluded.
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L TR SOGRT T . RARIEVR D SR S 9 JUNE 077

. Metal Waste
Barrel Search :
Continves

DULUTH. Mua. (UPD — US. Army o

- Corpe of Engineers divers were back 1 |t
Lake Supenior today attempting te locate

o mm«mwmmhm

. b e winsoywng

——— a pingl LT comae T TIE: Syl Contiining” waste ‘metal - 4o !

w *=.-‘.=:._‘h = Sy iy irapnestation gren i ' '
e LT e . “"“- *4:7._'.:-_..:_;'__-_ 0O ty: have hoem the /

dif{erence from -mﬂamnmdm :

lake. but officials of, the Mismeseta, " *" . -'
Wisconsw and Michigan Depertments of 1 & ¢ - S
Nateral Resources demanded ferther "~ i
The1.07 barrels were dumpedatengthe <.~ i . - . N
mmmu:m- SRR .
, . aml. 1082, At _(he. tim¢ the eogionts " “r
Rt LT B P, y . .
- e icmie asgucret. but ey have. - ‘
',:o .,_~ . A L
i3 PR r
‘. : - N R ' H
e, B i B LN L
P A S R A P R
. "“.“:‘..._“ i fae Sl .)h RIS b '
T W i "'M .Lm-\---‘w“”m-;".f'.“'.':_". o )
T ——— A:.‘_\__Jh_:._s..t'-...,.h ..--.:::’_..:”1."2_'?.‘.'. . -
: e R 3
'.."!:..' ’ -~ s’
4 P ST el
faee Y M ST A
- . - L
: - | & 0
© rme . - - - [




1

\
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. Lake Superior Acee !
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NEPARTMENT CF THE ARMY

o Paul Ousiet: Cores of Engineer

Lake Sucericr Area
Zanal Park

Syluth  Atinnesota 55802

Pare 2 ol 7 ~agdes

3 /TUE 1077

No barrels snghfed

(From Page On)

&aa Froneer Detachment 3t A Bel-

vare, Va . with Col. Wiltlam T. Gerven,
chief of staff, U S Army Matenet Read-
inexs Commano. Rock Isdamd. Ul. as
project nificer.

{f nore of the barrels is located and
raised lor unprction. “we'll have 3
uaiith decision to make'' on whether to
continue e search, the project afficers
smdasmeﬁrstdaymfdmre-

sad. “because some people just- won't
heligve that'.-and examinstion of the
contents wall “set the rumors (about
lowawrMnmaun-
al) to rest.”

The materials and the process used in
making the small antipersonnel (rag-
mmmmuwu

Duluth Works in 1962. The lake cumping
ended then

Divers and television cameras toddy
wiil continue the search. with the under-
water camerai brng used 8t intervals
hetuven the d-mimte diving penods.

Water clarity o the area » supns -
ngly iood. Mot representatives nh-
serving the attompled recovery opera-
Lion noted.

On the deck of the derrick barge thev

 watehed televition monitors as the cam-

sultls.

© Well. no angidie resuits  Divers re-
prted seviny marks.on the lake bottom.
marks ihey sucgestet could have been
made in the Utin Larver of silt by the ber-
reis © actuaily iS-pallon sleel drums) if

maramdnnhumunnu.m

e muatenial. St Herdert Buchite. the
cet diver sanl
Nivers have bren followwmyg nne of the
tracics “"hocaure at Uus uase n's the
only Lhing we have gong ler w.” he
added
The (recks were soum by drvers en (e
"7 laise ttom and by telSVIRSR MABIOY-
=T Lutehers amerd the' corpe’  dervick
heree A man on the surfsce. sbout 1@ -
n»eu.mdl&““f‘d.

e of saer iant tall and sarked en
chars Returwng amw,: e searchen
anchnred the harge 5t the mont westerty
araten, mmumvm

. anyofthebarrelt
_ =i -AA lhe search stongd

., - TGruen wus confislent e '-m.‘

s SRS ey lowr e Wi nrve
Ry eprrtion veuld maanh
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DEPARTMEMT COF THL Admay
St. Paul Cutner Caps of Engneers
Lake Sipernor Area
Canal Park

Duluth, Minnescla 55802

LT NEYS= Ll otE TULUTH, MINN, 13 7E 1977_

2 Barrels

%\ playing
j ;‘ hard to

e
A e .
E:..-.-.\;’:', ¢ l, ’ ‘s - gef yef

.” - _The scarch was aimost 13 hours lang
Thuarsday but stil} not one ot 1 - approxs
* mately 1.400 barreis al U .adtom of
'Uhmmmw

For the second day, the 'S Army-
Cﬂpdmmhrm'bar-
reis with divers The barrels are sup-
mummmmu
jas “sccret” dunng the nud 190y and
eurly 198is when they vere dumped into
the iake. -
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DEPARTMENT C. “HE ARMY
St. Paul District. Cores of Engineers
Lake Supenor Area
Canal Park

Duluth, Minnesota 55802

THE DULUTH =ERALD SULUTH, MINN, 10 JUNE 1977

Barrel hunt
nearly over

sismegraphic equipmant
_ uuuw-uun&m-uq‘:z

. y - . '
“od lam tall by Dr. n—-uuhmd_ﬂnm.
the soans today with the salie equpINEL. s & SPOMIpIIER for the goverw-
ment's recovery tasm said the barvels ey Asve been lecased I sbout 180 fest of
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DEPARTMENT CF THE ARMY
St. Paul Distnet, Corps of Engineers
Lake Supenor Area
Canal Parx

Ouluth, Minnesata 33802
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19 JUNE 1977

SLSA raps Corps 'excuses’
tor not tinding sunken barrels

The Atustieee Pl

The Save f.ake Supsnor Associalion
sLSA»unndnumaccqnmt.s
Army Corps of Eagineers' “excuses’’
{r* not oewng aoie to locate any of some
1.400 barress dumped into Lake Superor
nesrty 0 vears ago.

The corps armounced June 10 that it
had callad off the atfert after three days
ol searching. The barreis ware dusnped
batween 199 and 1971 by Honeyweil,
Inc.. Minnsspolia. Honeywell said the

corps resume the search untdl the mat-
tar is settied by testing material irom
one o more of the barreis.

The search was made afier environ-
mantal groups said the barteis mught
CODLAIR LAXIC OF Tadioactve SUDILADCES.
Government officials said the barreis
contained scraps {rom remarch on new
mortar weapons, conmsting of > -.
steal and aluminan w3 cament
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fies a8 a barvel tracher.” said the state-
mant agpreved by the assecuation board
and the gaup's prosnt, Karen Cari-
2on of Dulsth.
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DULUTH HERALD

OEPARTMENT OF THE ARMY

St. Paul Distriet,

Corps of Engmeers

Lake Superior Area
Canal Park
Duluth, Minnesota 55802

DULLTH,

MINN.

ECITCRIAL

Those elusive barrels

After spending three dsys and
$12,000 of the public’s money
searching for barreis on the bot-
tom of Lake Superior. the U.S.

Army Corps of Engineers on

agreed to try (o tind some of the -

barreis (o examine the con-
tants.

barreis if any could be found.
But there is no sense of urgency
in the pressnt situation to de-
mand that the Corps continue to
search the 1ake bottom now until
it finds some barrels.

- _They have been in the lake for
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HEARING CONTINUES HERE

Lakes Water Quality

Report Hit, Prn
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‘Continned from Page 1)

Termung the smeit popuiation as
““unstable. ' Swenson aiso noted that pink
salmon reieased mto the lake couid be as
big & probiem as the seq lamprey they are
suppossd (o control.

He sasi (he problem is senmtive because

814 the poiicy of 'let’s try 1t and see
" should be reversed to
posssbie effects of

He
how it works

hamerously. ‘A whele »

% 3 page of the repert. Swensdn asked

Lind concurred with the reference
group s recommendations that Reserve
Mining Company ‘s discharge of 67.000 :ons
of tacomte ta.lings nto Lake Superior
each day be haited immediately.

mmmmmzm
water standards be established for
asbestos contained in those tailings.

Back to the Lake

Lind said Rsserve's solstion o the
dumpmg probless. aa on-laad disposai
site. leaves several questions enanswered,
one of which 13 how to control the airporne
ermssion of asbestos {ibers dack nto the
lake whea the on-land disposal site 13 usea.

He also urged stricter controls over tie
types of cargoes being carnied on ships
piyng the Great Lakes 30 that proper
countarmessures can be impiemented
when & vessel sinks.

Dr. Aidert Dickas of the Center for Lake

The 1JC 'u 38 nternsuonal agency
charged with (he respemsibility '::
TECUMIMEREING Protection measures

— Al'US.-Canadian boundary aress (o both
governments.
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LAKE SUPERICR 3ARREL CUMPS

DEPTH AREA
<6, 1959 100 3 miles out £rom
Lester River
11, 1960 lo0* Approximately same
#1
15, 1961 1o00! Unclear, maybe same
as #1, 2.
14, 1961 200!
26, 1962 300! Off Knife Island
25, 26, 300! 18 miles from Corps
1962 vessel yard, in
_ .yicinity of Knife
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June 23, 1985

BARRELS
NO.

380

75

18Q

1Q0-125

206

500

WEIGHT
(1bs.)

190,000

50,000

90,000

50,000

200,000

250 -
300,000
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DRSAR-1SE te dvowry
ATTACHMENT *C*®

MEMORANDUM FOR RECORD:

SUBJECT: Classified Scrap in Lake Superior

1. From the historical records svailable, which are limited due to
required record destruction and the sinking of one tugboat and the
burning of another both with logbooks, the following is the dump dates
and depths of the nx known dumps of barrels into lLake Superior:

a. Dusp No 1l o/a 27 Oct $9 in not less than 100 ft of water.

b. Dump No 2 o/a 25 Sep 60 in not less than 100 ft of water.

c. Dump No 3 o/a 1S Jun 61 in not less than 100 ft of water.

d. Dump No 4 o/3 14 Oct 61 in not less than 200 ft of water,

e. Dunp No § o/a 26 May 62 in not less than 300 £t of water,

1 f. Dump No 6 o/a 26 Sep 62 in not less than 300 ft of waser,

In addition to water depth, .the dumping instructions specified
dumping to be done not lesssthan S_atlu from shore.

2. Actual dump sites are not known cxcopt for the one which was
located with the help of s commercial fisherman who unintentionslly
caught some barrels in his fishing net and with & sonar device that
gives 3 bottom profile of an ares of the lake. The St. Paul District
Enginser's Office stated that without a starting point, such as given
by the fisherman, the remsining dump sites would be nearly impossidle
to locate.

Civil Engineer

C-23
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ﬂﬁ/uu REPORT O “PERATIONS
Tug ... JAKL_Superior.. .. Crew.

Losatien Puluth=Superior

Charsster of work: .avAing Coloman

Dete 1AL
Wiad
Weather . PATSLY SlOWAY .. oo R,
TRIPS, TOWING AND RUNNING LIGHT ;
TROMN~ ] TO— PLANT AND MATERIALS IN TOW MILES RUN '
Lomitty T o Losaliey b Nome o Paae ._‘f“"‘“‘;.. Towns | Lim
Superiar  6:00AM | Yessel Yard |6:00PM|....Coleman,. 759, 0.l2

DISTRIBUTION OF TIME Probable eperations temorrow:
Ruaning with tow.
Rusaiag withous tow. .
MAKIBGE 8P 80Wae ceeeeeerameecceccesacanseomsssnnefs sonsemcfesmmmonesosmmesmse s csmessesasnssnus e tsssnecrretasssonennnrnsesesusansarnsnsss onnn
Breakiog up and detivenng tow.
Making loshages. L
Takiag oa fuel sad supplies for tug
Delays—westher, current, ssa. Communisations ressived:
Washing tug DOUII e ceceeeneeeroeaeetecaeconc|cvoommes]r eosmssrsonsnesseemeneos consimtonerncsecoromertncscsaseecctsrrtstarersanes sunee
Minge operating repaire 10 tug...
Susdays and holidaye.
Laytime off shift.. Remasss: X0..7VUER..LX0..Colomp $o Work on
Wailing 00 plast—paiating, cleasing, ste—.|... 9. 20 | Dreskwater, fome o Iaxde ...
Tug staadiag by—erew ou pier repairs Dosk orem &, W NW........... -
: - oo Lbarmalaanto . scom 10
. *‘:.--‘ ':6- R RN T B ey ‘.-‘ vy ronndn g o
Total time...
Lost Tima set Chargeabie to Work
Rapeirs ¢ 8 sonsssutive bours or more)
Coasation of werk... y
/ \
Tota loss tima...| VA A, ) VPO
Grand total.....| 24 | GO Aasror.
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Charaster of work: ......1e0ding Coleman
Losstics . DAARSR=SuDOri0r
Dele 9_.Inne. 196
Wind . Light NE
Weatber.... . CO8ALR. ... e senesrassssnsszsasisasnte D otatneaars ot coan o csnaa s e n ez at s st g nensesseoenonenso.
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7R0M- ' T0= PLANT AND MATERIALS IN TOW MILES RUN

Py— e e Lomity Tuea Mome of Puns —‘a“"":_ Toven | Lim

Yeasel Yard & Yensel Yard. . 6;0@!.“.5%.-3- 7%9 8

ey
DISTRISUTION OF TIME H. | M. | probabie eperations tomarrow:
$.100
Rusaing with tow. -
Rusaing witheut 10w, 2.9
Breaking up aad deliveriag tow
Making loskagea.
Takiag oa fusl and supplies for tug.
Delayo—westher, currnst, ssa.. conun-m:_-___ ez s
Washing tug bollers. 7__:“' — —
Miner eparating tepaine %0 tug-. ‘\T
Sundaye and belideye. i ‘
Laytime of shift. ; Remarks: » I e alresoennnme
Waitiag oa plaat-—painting, sisaning, .mn“ » ”..39...“'._.:..,......... ceeromeasonss
[ gt gy e L. - o ’-
. W g . M' o piss. “_.- S ‘5- m— PRTCIRCT Y= g
Total time... ok
Lost Time set Chargesbie 10 Werk '
Rapaiss ¢ 8 consesutive boure or more) .
Comatisn of work... : y
. © Totel lost tima... .-z_{t..__a/'- / -/,g-:usm........'r
Grand total......| 34 | ® Afgater.
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DAILY REPORT OF OPERATIONS

Tug ... JAKR. Sperior... Crew..1l...
Losatics mﬂram'msw.r;zf 0.

Chwumk Jowiog H=8360 londed
LA ATRY. Qrdnance scrap to dump off
m.:uum &.retarn. to Duluth,
towing #1.6. Lxam.. e

Date .23 MAY 192, _Hacbors to Duluth,
Wind . Lte _t0 Fresh Westerly ... tmmm
Waiser DALY SlO0dY, ... Lo comsaneasgssas st R st s e e
TRIPS, TOWING AND lumnnc LICHT
7ROM— ] 0= PLANT AND MATERIALS IN TOW MILES RUN
p— Twee | Loy T u Neme of Prast -T:""";‘.. Towne | Lim
—Vessel Tard 15:00AN.| Yessed Yard | 5:00PM) Coleman, HK-838 & |9
& 6 !
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Runaing with tow. 81X
Making up WOV
Breaking up and delivering tow
Maeking loskages.
Taking o fuel and suppiles for tug
Delage-=weather, surioat, sea. Communications ressived:
Waeshing tug boilers.
Miser eperating repaire to tug..
Susdaye sad helidaye. -
Laytime of shifs—. 12 % Remarks: L% Vo Xo with 8380 at 6:00AM,
Waiting en plant—paisting, sleasiag, ete—. 08 | dunped. AXmy. Qrdonnce. off Knife
Tug staadiag by—erew oa pier repaira. Laland. ak. 810K s0d contiaued o with
— T m.ra.m.um;,-nqrg“nmm
P W= L TR Rl B b gt — X X - - e m
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Total tims.......|_<e U | Colemmn. in. Pl
Lost Time a0t Chasgushis to Woek | -
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To ttme 7 %MAV_._..
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AILY REPCRT OF CPERATIONS
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DISTRIBUTION LIST
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Duluth Public Library
Duluth, Minnesota 53802
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Minneapolis Public Library
Minneapolis, Minnesota 355401

1 - Department of Natural Resources
Stevens T. Mason Building
Lansing, Michigan 48926

1 - Department of Natural Resources
Box 450
Madison, Wisconsin 53701

1 - Environmental Research Laboratory - Duluth
6201 Congdon Boulevard
Duluth, Minnesota 55804

1 - Minnesota Pollution Control Agency
1935 West County Road B2
Roseville, Minnesota 55113

- —~7Canal Park —-=-='-=- ~
Duluth, Minnesotas 55802

1 - Mr, Larry L. Eiler (MN17-3687)
Manager of Public Relations
Honeywell, Inc.

2600 Ridgeway Parkway
Minnespolis, Minnesota 55413

3 - District Engineer
St. Paul District Corps of Engineers
1135 US Post Office and Custom House ’
St. Paul, Mimnesota 55101 -

12 - Defense Documentation Center (DCC)
ATIN: DDC-TCA
Cameron Station N
Alexandris, Virginia 22314

4 - Commander
US Army Materiel Development and Resdiness Cowmand
ATTN: DRCPA-E
Alexandria, Virginia 22314




1 - Commander's Representative
Twin Cities Army Ammunition Plant
New Brighton, Minnesota 55112

2 = SARRI-ADL
Rock Island Arsenal

10 - DRSAR-ISE
1 - DRSAR-IN
1 = DRSAR-MA

1 - HQDA (DAEN-ZCE)
WASH DC 20314
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DRSAR-ISE

MEMORANDUM FOR RECORD:

SUBJECT: Cost of Records Search and Barrel Retrieval Operations;
Classified Scrap in Lake Superior

The subject action required expenditure of the following funds:

a. Direct Costs:

(1) Contract document search - § S50 TDY
(2) Deposition taking - 150 Y
(3) Coordination visits - 600 TDY

(4) Corps of Engineers involvement

(5) Army diver costs 2,500 TDY and

Equipment Rental

“b. In&i;;ﬁt Costs:

Salaries of all government employees estimated to be 1,200 man-hours

@ $15/hour = $18,000.

N g/é)ﬂ_.// 4
W, MG, USAR

Sanitary Engineer

-——-

10,000 Equipment Rental

i R R e
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HAZARD CONTROL, INC.

CONTRACTORS FINAL REPORT:
Underwater search of Lake Buperior's classified
barrel disposal site, Duluth, Minnesota.

This report submitted as required by: Mike Stich
President
Hazard Control, Inc.




T -

December 10, 1990

St. Paul Army Corps of Engineers
1421 USPO & Customs House

St. Paul, Mn 55108-9808

Attn: Bob Dempsey

Reg: PO# DACW3790M1118

CONTRACTORS FINAL REPORT:
Underwater search of Lake Superior's classified
barrel disposal site, Duluth, Minnesota.

[ ———
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Underwater Search of Lake Superior's Classified
barrel disposal site, Duluth, Minnesota.

vctober 25, 1990

St. Paul Army Corps of Engineers
1421 USPO & Customs House

St. Paul, Mn 55108-9808

Attn: Bob Dempsey

Reg: PO# DACW3790M1118

CONTRACTORS FINAL REPORT:
Underwater search of Lake Superior's classified
barrel disposal site, Duluth, Minnesota.

INTRODUCTION

The aim of this report is to summarize all actions and events which
led to the completion of Hazard Control's contract with the Army Corps
of Engineers, (St. Paul), regarding the search for the barrels in Lake
Superior. This can be accomplished most effectively by a
chronological detailing of the days and events as they happened.

I've enclosed the "contractor's work schedule" (attachment "F") as
part of this final report. The final report will refer frequently to
e numbered boat crews and lettered search areas, so it is highly
.ecommended to familiarize yourself with attachment "F" before reading
further. :

Chronology of Contract

October 5, 1990 - Contractor meets with contracting officer (Bob
Dempsey) at the Duluth Army Corps of Engineers office. Also present
were Dick Beatty, Joan Guilfoyle, Al Kline and two other local corps
workers (Randy and Norm). I submitted my contractors schedule to the
CO and we discussed the facilities, personnel, boats, working hours,
safety, public and press relations. It was decided that the Duluth
Corps facility would serve as our base of operations. The four survey
vessels to be docked behind one another on the Eastern pier. The work
day would run approximately 12 hours (weather permitting) with all
four vessels, in order to maximize coverage of search areas. All
contact with the press and public would be channelled through Bob
Dempsey or Joan Guilfoyle. A 'press day' would be held on Sunday Oct.
14 from 9:00am till 11:00am. No press to be allowed on survey vessels
for safety reasons. It was further agreed that we would officially
begin our search Oct. 11, at 7:00am, allowing one day (Oct. 10) for
practice and electronics tuning.

October 9th - Contractors equipment delivered to the Duluth Corps
facility. Vessel #1 prepared for the operation with EG&G side scan
ard winch. The rest of the equipment stored in the corps warehouse
1 .1lding.

»ont
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October 10th - Practice day began with the arrival of the other
vessels, #2, 3 and 4. The rest of the equipment was then installed on
the boats and a meeting held with all crew members. During the
meeting the search plan was laid out and quadrants assigned to the
three boats (1, 2, 3), outfitted with side scan sonar, boat #4 to be
the verification vessel. Each captain was given a chart of his
assigned quadrant, with one of two options for searching it. They
were ordered to strictly follow the Loran courses mapped out for them,
with no stopping or slowing. They would then call boat #4 for any
strong target verification, if needed. In addition, the captains were
advised to bring all sonar readings, areas mapped and any target
records to the meeting room, each evening, after the daily search
effort, to analyze the findings and prepare for the next days effort.
For the practice session, we assigned 3 practice quadrants directly
Southwest of the main search area (which basically expanded our search
area along the already existing Loran 1lines #45812 and #45860,
Southwesterly to Loran 1line #32590). Boat #4 departed first and
dropped 3 empty 55 gallon drums in the practice zone at a depth of 105
feet. Boats 1, 2 and 3 made runs by the submerged barrels with their

sonar activated. After they became accustomed to how the drums
appeared on their sonar graphs, they then proceeded to searching the
practice zones. Boat #4 with it's verification equipment

(magnetometer and underwater video equipment) also made several passes
by the practice drums and then aided the other vessels in searching
he practice zones. At approximately 6:00pm all boats were called
into port, due to rough seas. A meeting was held to review findings,
procedures and to prepare for the following day. Craig Scott and
Chuck Haber arrived with a Klein side scan sonar and it was installed
on boat 3 1in place of a Westmar side scan. All crew members were
advised to be at the corps facility by 7:00am the following day.

October 11th ~ Upon completion of the 7:00am briefing of the crews,
vessel #1 proceeded to search quadrant A, vessel #2 quadrant C and
vessel #3 quadrant B. Vessel #4 trailed vessel #1 and awaited calls
for verification of any targets (grade 6 or higher) from any of the 3
sonar equipped vessels. Boat #3 proceeded to search approximately the
Northwestern half of quadrant B, boat #2 searched the middle 2/5 of
quadrant C and boat #1 the Northwestern half of quadrant A. All boats
were searching i1n a Southwest to Northeast (and vice-versa) direction,
along predesignated Loran lines 500 feet apart. The sonar were set at
ranges of 2-300 feet either side of the vessels. in addition to
quadrant A, boat #1 expanded it's search area Northwesterly 1/2 mile
to Loran line 45808, so as to include an area that our pre-bid
investigation had shown to reveal some sonar targets worthy of further
passes with the sophisticated EG&G sonar. At 10:40am, boat #4
received a call from boat #1 to verify 2 cylindrical target that their
sonar had detected at Loran coordinate 32571.15/45810.10. Boat #4
lowered the R.0.V. (remote operated vehicle) at this location and
video taped two large logs and nothing further. Boat #1 also detected
another target at Loran #32572.18/45809.91 which was verified as a

rge rock by boat #4's video tow camera. Boat #3 called boat #4 for
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verification of 2 different target sightings, but only uneven
topography of lake bottom in these areas were noted. All boats
returned to the dock at 8:00pm. A meeting with all crews immediately
followed, where sonar readings, videos and other findings were
discussed and reviewed.

October 12th - Boats #1, 3, 4 departed at 7:30am. Boat #2 departed at
9:30am. Boat #1 proceeded to search the balance of quadrant A, boat
#2 an additional 2/5 of quadrant C and boat #3 the balance of quadrant
B. At approximately 10:00am boat #1 called boat #4 to verify 3 barrel
like targets at Loran #32575.2/45623.0. After 14 passes with the
magnetometer, boat #4 was unable to detect any metallic object and
discontinued this particular verification effort. A short time later
boat #1 called again and they had detected 9 large "blotches" on the
lake bottom. These "blotches" were 20-30 foot in diameter, about 50
feet from each other, and in a Linear pattern. The "blotches" are
located in the area of Loran #32584.5/45830. Boat #3 also detected
similar "blotches" at Loran #32585.7/45824.9 verification by boat #4's
section scan sonar and video cameras revealed these "blotches" to be
groups of small rocks that apparently were dropped in piles by passing
surface ships. At approximately 2:00pm boat #3 called boat #4 to
verify a large target they had detected at Loran #32576.01/45821.34.
Boat #4 1lowered the R.0.V. and verified the target as a small
shipwreck. With the help of Pat Labodie, of the Duluth Museum, a
nsitive identification of the vessel was possible. It was revealed

> be the A.C. Adams, a 65 foot tug boat, built in 1881, sunk in 1929
in 112 feet of water. Pat felt that it was of little historical
significance and there appeared to be nothing of value left on the
ship. The wreck is fairly intact and will probably be open to amateur
scuba divers. All vessels returned to the dock at 8:30pm. A meeting
was held and sonar, video and all findings were studied and reviewed.

October 13th - Boats #1, 3, 4 departed at 7:00am. Boat 2 departed at
10:00am to begin searching the Northwest section of quadrant E. Boat
#1 proceeded to search the Southwest section of quadrant G and boat #3
searched the balance of gquadrant C. Boat #4 proceeded to verify
various targets the other boats had detected the day before. Rocks
and tree parts were the only things revealed by boat #4's verification
equipment during the morning hours. At 11:43am boat #1 called boat #4
and stated they had targets of grade level 10 (positive sighting cf
barrels). Boat #4 arrived and lowered it's tow camera to a depth of
180 feet. After several passes with the tow camera, visual recorded
confirmation of the barrels was accomplished. There were 65 barrels
counted in depths ranging from 194 feet to 151 feet. The line of
barrels began at Loran #32563.7/45812.0 (194 feet) and continued 2200
feet along a northerly "S" shaped curve towards shore, Loran
#32562.8/45809.1 (151 feet). The longitude/latitude coordinate of the
middle of the line of barrels is 46 52'46"/91 54'75". The barrels lie
approximately 1 mile off shore from the mouth of the Talmadge River,
directly in front of Lakeview Castle Resort/Hotel.
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After several passes with the underwater tow camera, all boats were
called into port about 2:30pm to review findings, due to wavy
conditions on the lake. Upon arrival, all crew members were called in
for a de-briefing and the video of the barrels was studied. The
barrels appeared to be in excellent condition (some surface rust),
concrete on one end and metal on the other. After the briefing the
crews were released for the day and ordered to report to the dock at
7:00am, to prepare for press day. This same evening the submarine
Hazard Control hired, arrived from Lake Seneca, New York.

October 14th - All crews arrived on the dock at 7:00am for ‘press'
day. All video, side scan, magnetometer and other electronic
equipment was unloaded off the survey boats and placed on the dock.
This equipment was displayed, so the press could see it and ask
questions about it. At this time, our second submarine from Duluth
arrived, and together with the other one from New york, they too,
displayed their capabilities for the press in the corps dock Lagoon
area. The press event lasted 3 hours. At noon boats 1, 2, 3, 4
departed the corps dock and began finishing their mapping and survey
work. Boat #1 finished surveying the Southwest 2/5 of section G and
also mapped an area directly NE of where the barrels were discovered.
This area was approximately 3/4 of a mile from the North shore, 1/2
mile wide and extended NE about 4 miles. Boats 2 and 3 finished
surveying the Western half of section E and also re-surveyed some
‘issed areas in the practice zone. Boat #4 searched a half mile area
.irectly Southwest of the practice zone. All survey and mapping work
ended at 7:00pm this day and the boats returned to the dock shortly
there after.

October 15th - At 7:00am a brief meeting was held at the corps
facility and plans for recovery of 1-2 barrels were formulated- The
Duluth submarine developed a leak and was unable to assist in any
recovery efforts. The New York sub was loaded on the corps Markus
crane barge along with all recovery, haz.mat., and hard hat dive
equipment. The corps provided the Lake Superior tug to pull the
Markus out to the barrel dumping site. Boat #3 accompanied so as
provided surface support and would tender the submarine during
recovery efforts. We arrived at the dumping site at 12:30pm. The sub
was lowered over the side of the barge by the crane and began it's
initial dive at 1:00pm. The sub located 5 barrels and attempted to
place it's clamping device over one of them. The device was triggered
prematurely and the sub had to be hauled back onto the barge to reset
the clamp. During the second attempt, the sub became entangled in
it's buoy line and had to abort the dive. At 5:30pm the sub made it's
3rd and final dive of the day. As the sub approached a barrel, the
geiger counter in the sub, began tco register minute 1levels of
radiation. The pilot aborted the dive and returned to the surface to
report these readings. Other readings with another geiger counter
were taken on the sub, the buoy line, the tug's anchor and anything
else that was in the water, and the results were negative. The tug,

rge and boat #3 returned to dock at approximately 8:30pm. A brief




CONTRACTORS FINAL REPORT
Underwater Search of Lake Superior'g Classified
barrel disposal site, Duluth, Minnesota.

weeting was held and plans were made for final recovery efforts to
take place on tuesday the 16th.

October 16th - The Lake Superior tug, Markus crane barge and boat #4
departed the corps dock at 8:00am, arriving at the dump site at
9:00am. the purpose of the first submarine dive was to verify any
radioactive readings. The corps' project manager (Bob Dempsey)
accompanied the sub pilot with a second geiger counter. Together they
were submerged in the barrel area for nearly one hour and received no
indications of radioactivity. The barrel clamp was reinstalled on the
sub and a second dive got underway at 1:00pm. After 1 hour the sub
surfaced and reported that his batteries (for his lights) had failed
and that he was unable to locate a barrel during the dive. While the
sub's batteries were being recharged, boat #4 proceeded to locate a
barrel with it's underwater camera. A barrel was located, marked with
a buoy and underwater flashing strobe. At 5:30pm, with batteries
fully charged, the sub made it's final attempt to recover a barrel.
it followed the buoy line down to the barrel and placed it's clamping
device on the barrel. Upon releasing the clamp on the barrel, the sub
returned to barge. Boat #4 then kept tension on the clamp retrieval
line, until the tug was able to maneuver along side and grasp the
line. Upon applying more tension with the tug's winch, the clamp
disengaged itself from the barrel. Unfortunately, the day had expired
and any more recovery attempts were impossible. We concluded that the

‘amp wasn't precisely placed on the barrel correctly or was too weak
-v handle the weight of the barrel. All boats returned to the dock at
9:45pm. All equipment was then unloaded and all crews were dismissed.
Hazard Control's corntract with the corps was, for the most part,
complete.

October 25th - During a phone conversation with the project manager
(Bob Dempsey) it was made clear, that Hazard Control had developed a
barrel clamping device, capable of retrieving the barrels remotely
from the surface. The project manager stated that he was interested
in the clamp and would have to get approval from his superiors. he
also indicated that he would like Hazard Control to take magnetometer
readings over the barrels. The conversation concluded with the
project manager stating that we would be permitted to run the
magnetometer over the barrels the following Tuesday (Oct. 30th) since
he would also be there with EPA officials to conduct radioactivity
readings and video more barrels with an R.0.V. He said "If there is
a problem with you using the barrel clamping device, I'll call you
back"”", end of conversation. No call back was ever acknowledged by
Hazard Control people.

October 30th - Hazard Control crew (boat 4), EPA officials and corps
officials meet on corps dock at 7:00am. Boat 4 departs for dump site
at 7:30am. Lake conditions at this time were conducive for
experimentation with the barrel clamping device. By 8:30am a barrel
had been located (by underwater camera) and buoyed. The camera was
. .ached to the barrel clamping device and the whole apparatus was
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iowered down the barrel buoy line. Within one hour, the device was
maneuvered over the barrel and secured remotely from the surface. The
device (with the barrel) was then slowly raised and brought to 27 feet
of water near the shoreline and then the barrel was gently released
after it was attached with a buoy line. During the whole process
(approx. 2 hours), the barrel and the clamping device are constantly
being monitored VIA the attached underwater camera, so as to detect
any stress, deformation, deterioration, etc., of the barrel, but none
is noted. At noon, boat 1 arrived and was informed of the successful
experimentation with the clamping device. The project manager states
he would like to witness a second experiment with the clamping device
after the EPA crew do their work with the R.O.V. At 4:00pm the
project manager comes aboard boat 4 and assists Hazard Control in the
second experiment with the clamping device. The process was repeated,
with the same results. The second barrel was left near the shoreline
in 52 feet of water with an attached buoy line. Boat 4 returns to the
corps' dock at 9:30pm.

October 31st - Boat 4 returns to the barrel dump site and finishes
it's proton magnetometer readings during the morning hours. By noon,
all Hazard Control equipment has been removed from the corps' dock
facility. The Hazard Control contract with the Army Corps, had been
completed.
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SUMMARY

Hazard Control has met all it's obligations and goals as set forth in
the attached ‘scope of work*. We thoroughly surveyed (searched)
approximately 24 square miles of the lake bottom. A total of 88 man
hours was spent by 3 surface ships equipped with side scan sonar and
8 more hours with a magnetometer, by a fourth ship, which summarizes
the underwater metal detection effort. (The magnetometer was found to
have limited effectiveness in this area of Lake Superior). Thirty-six
hours were spent by underwater video cameras, a remote operated
vehicle, and a submarine, completing the underwater inspection portion

of this contract.

As a result of the detection effort, one barrel dump site consisting
of 105 barrels was located. With the aid of the submarine and
underwater cameras visual confirmation of the barrels was
accomplished. By using a camera mounted, remote operated, barrel
grabbing device, two barrels were safely relocated near the shoreline,
enabling the Army Corps to easily remove them from the lake. The
entire contract was successfully completed with out any incident or
violation of any Federal, State or local 1laws, and without any
incident of injury or damage to persons or property.

This report submitted as required by: Mike Stich

President
Hazard Control, Inc.

MS/amm
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Area

CONTRACTORS FINAL REPORT

barrel disposal site, Duluth, Minnesota.

Attachment “B"
Loran Coordinates of Areas Searched

Four Corner Coordinates

Area-~-sguare

miles

Underwater Search of Lake Superior's Classified

PRACTICE
INE

SW-P.2.

NW-B.A.G.

32576.0/45812.0
32565.0/45828.0

32587.0/45812.0
32576.0/45828.0

32576.0/45828.0
32587.0/45844.0

32565.0/45812.0
32560.0/45812.0

32587.0/45844.0
32587.0/45852.0

32587.0/45812.0
32587.0/45860.0

32590.0/45812.0
32592.5/45860.0

32580.0/45812.0
32543.0/45808.0

32565.0/45812.0
32576.0/45828.0

32587.0/45828.0
32576.0/45812.0

32576.0/45844.0
32587.0/45828.0
32565.0/45818.
32560.0/45818.

[eNe)

32576.0/45844.0
32576.0/45852.0

32590.0/45812.0
32590.0/45860.0

32592.5/45812.0
32590.0/45860.0

32580.0/45808.0
32543.0/45812.0

TOTAL

SQUARE MILES=

2.975

24.195
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BOAT

#1-"Boyd "

#2 "Madeline
Goodrush"

#3-"Heyboy"

#4~-"Northern
~omfort"

#5~
"Lakediver"

#6 (Sub #2)

CONTRACTORS FINAL REPORT
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ATTACHMENT "C

Boats, Crew, and Equipment

CREW (CORPS)

Roger Chapman Bob Dempsey
Terry Aldrich. Ken & Randy
Ken EngelBrecht

Ken Knutson

Jerry Buchanan
Peter Buchanan
Rick Stauber
Walter Pluid

Ken Merryman
Ray Julian
Steve Petschel
Craig Scott
Chuck Haber

Dan Gates

Ken Anderson
Mike Stich
John Stich
Harold Maynard
Mike

Scott Patterson

10

EQUIPMENT

EG&G Side Scan Sonar
w/1500ft. of armored
cable and winch

King-sonic side scan
sonar, underwater
video camera

Klein side scan sonar
2-Westmar Side scan
sonar, underwater
video camera

Proton II magnetometer
R.0.V., underwater tow
camera

K-350 submarine,
Mechanical arm, lights
Communications.

K-250 submarine
(scratched from
service) Mechanical
problems
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STATE OF NEw YORK)
)ss: AFFIDAVIT
COUNTY OF CHEMUNG)
HAROLD W. MAYNARD, being duly sworn, deposes and says:

That on the third dive with my submarine, on October 15,

1290, when 1 was thirty (30) feet from the bhottom. the Geiger

counter startec to click. It was set on the lowest level and only

clicked aboutl once a second for a tcia: ol ABQUt Twelve (12) v.mes

il
‘: . ~ o . ’ . . PN ~ . - . .
TWas A parre. DT toomy !'lgnﬁ. apogi U ot oleet, Loapproucnen he

and then cstopped wnen I put it up against the Iront winadcw. There

" barrel and the counter startec (¢ Ci.CR Admin. TouY o SIS TIROY,

i consider these very low leve! seuadincs. | attempied o allaches
my device to the parres an¥wa), DL (60 Recpan!sm Dremaiure )
“locked itself Letare 17 was ot ladhoo N DOTTeS LNe Grve S0

ccuid rmeport omomy reaainds of te 20 0 0ounT e
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Atnchmes?
Ué?”

STATE OF NEW YORK)
)ss: ' AFFIDAVIT
COUNTY OF CHEMUNG)
HAROLD W. MAYNARD, being duly sworn, deposes and says:
That on the fifth dive of the day on October 16, 1990, when

a barrel had been found with the underwater camera and buoy placed

on 7, I dove down again with the Geiger counter on and set at its

‘lowest level, I found a barrel on the edge of a bhank, arv .nrf
i

Hhundred and csixty-five (165} feet, I placed my barre! [(ift:ng
'device on the barrel and locked it in place. T then returnec o

the surface, having been down about 30 or 40 minutes,
The vnma | hoat was dispatched te up s:iack on e line. Then
the big tuc was brought over to heist the barrel. At Tha'. Ulime ,

was on tne stern of the tuz, and 7 ohserved (hat 1hey were S0 oo
to try o _.ft the barrel with a capstan on the tug.  versona.:':
Gdiar's LiFe tnis as 1l pul tens:on sideways an the line, pius the
Tug was moving when they Look tension, it was all at cnco. oo

oo

eyt imation, this snapped ‘the linc and barre: ifting devaice
- sharp.>, czusing the device to either rip from the barrel! or crusn
e arre . oas 0 had becn under water for o thirty 30} yvears and
‘oulc have neecn weak. The barreis mus: be brought up with siow.
v eady pressure in the future 1o step this !

course, This is only my personal opinion.

At no :ime during this dive “1a the Gejger counter go off.

| y

. *Lﬁgz.,,{,/’a a2 el

Hareid &. Mayrarc..’

Sworn to pefore me this
47 day of October, 1990.

\{i;‘- /\-—r i~ (l . /JLLM-/‘
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October 5, 1990

St. Paul Army Corps of Engineers
1421 USPO & Custom House

St. Paul, Mn 55101-9808

Attn: Bob Dempsey

PO# DACW3790M1118

Attachment "“F"
Contractor's Work Schedule
for
Underwater search for Lake Superior classified barrel disposal site
Duluth, Minnesota

General: Hazard Control intends to use the Duluth Army Corps of

Engineers' office and dock area, as it's base of operations. Crew
briefings, docking of search vessels, equipment storage, and other
support will be headquartered at this location. We will have four
surface vessels and at least one (possibly tw , submarines.

I. Vessels, eguipment and crew:

'essel #1: will be the Boyd, a 45' launch provided by the Duluth
rmy Corps cof Engineers. This will be the flag ship of search fleet
and captained by a corps provided pilot. Roger Chapman (of

International Marine Systems, Millwaukee, Wisc.) who 1s Hazard
Control's ‘Director of Marine Operations', will be stationed on this
vessel. He will also operate EG&G side scan sonar from this boat. In
addition, Terry Aldrich (Hazard Control's General Manager) will be on
board for technical support. Terry is also an expert in hazardous
materials, certified medic and fireman. A tow camera may also be
provided to observe the bottom of the lake and video tape as
necessary.

Vessel #2 will be the "Madeline Goodrush®, a 33' twin engine (V-8's),
piloted by Jerry Buchanan. Jerry is an experienced Lake Superior
shipwreck discoverer and 1is highly skilled in water related
electronics. He will have Rick Stauber as his crew member. Rick is
a certified and very experienced scuba diver and also quite familiar
with underwater electronics. The vessel will be equipped with a
‘king-sonic' side scan sonar in addition to other various electronic
eguipment.

Vessel #3 will be the "Hey Boy". a 31 footer, piloted by Ken Merryman.
Ken is a Lake Superior charter captain, shipwreck searcher, scuba
diver and is highly skilled in water related electronics. Mike Toch
(of International Marine, Milwaukee) will be operating a Westmar side
scan sonar from this vessel. In addition, Ray Julian (Master diver
nd electronic whiz) will be Ken's 1st mate. Also, on board will be
wes Deibler of Hazard Control for additional technical support. Ken

15
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will also have an underwater tow camera for viewing and recording the
lake bottom.

Vessel #4 will be the "Northern Comfort" a 27 footer, piloted by Dan
Gates. Dan is a Lake Superior charter captain, shipwreck searcher,
scuba diver and skilled in underwater electronics. Mike Stich
(President of Hazard Control and t+he Corps' Contractor) will be
operating a Proton II magnetometer from this vessel. Ken Anderson (of
Twin City based search and rescue outfit) will be operating a Westmar
section scan sonar. Also, on board will be John Stich, experienced
with the magnetometer and for technical support. This boat will also
have an R.0.V. (remote operated vehicle) for viewing and recording the
lake bottom.

All surface boats will have Loran, for linear navigation, electronic
and/or graph depth finders and be linked by radio communications.

Vessel #5 will be the "lake Di" .r" a K-350 model submarine, piloted by
Harold Maynard of Wellsburg, New York. Harold has made more than 5C¢
dives with his sub, and over 100 of these to depths greater than 3¢0
feet. His vessel is equipped with directiocnal sonar, hydro-phones,
mechanical arm, four 500,000 candle power 1lights and has video and
still photo capability.

L Search Procedure:

Vessels number 1, 2, and 3 will be the designated search vessels.
Each vessel will be assigned to search one gquadrant of the target
area. The target area (see attached map) has been divided iato ¢
quadrants, lettered from A through I (with A being most likely, and I
the least). Each vessel will follow assigned Loran TD lines 1in
straight and parallel search patterns. These lines are 500 feet
apart, which will allow a 50 foot overlap based on an effective range
of 300 feet either side of the vessel, using side scan sonar. As the
vessels detect probable targets, the sonar operator will grade the
target, on a level of 1-10, with 10 being a barrel (for sure) and then
descending numerical grading with 1 being least likely. At the same
time a target is sighted and graded, the pilot or support crew will
log the exact location on Loran. The vessel will keep proceeding on
it's designated search pattern with no slowing down or stopping. The
Loran reading of the target will then be transmitted by radio to boat
#4, which will (by using section scan sonar and magnetometer) verify
if the target is metal. if indeed the target is metal, then again the
Loran reading is taken, recorded and the target re-graded by boat #4
as being very likely target (barrel). This procedure will continue
until all 9 quadrants are searched, time runs out, or weather
interferes.

III. Verification:

after the entire target area is searched by surface vessels, the
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verification (visual sighting of targets) process will begin. Vessel
#5 will be brought to the highest graded targets and attempt to make
visual contact with the target. Other surface vessels equipped with
underwater video capability will attempt to verify lesser graded
targets. Should a barrel actually be sighted, a marking buoy will be
dropped on the exact location and additional attempts to locate other
barrels in the area will continue. Upon completion of the
verification process, the last part of the contract will begin.

IV. Recovery:

Should several barrels be sighted, video and still photo's of the
barrel will be taken and studied to try to determine it's contents.
If they prove to be imconclusive, then vessel #5 will attempt to take
samples from barrels that have rusted through and place them into
sample containers, which will be lowered from the surface. These
containers will be DOT approved hazardous containment drums and will
be sealed just under the surface of the water, so as not to expose the
contents to air. If a rusted or deteriorated barrel cannot be found,
than an 1intact barrel will be located. A barrel device will be
lowered cover the barrel from the surface and maneuvered intoc positicn
by vessel #5's mechanical arm. The barrel will be slowly raised until
it 1s approximately 10 feet from the surface and then brought to
shallow water where it will be contained in a 95 gallon over-pack DOT
pproved drum and sealed beneath the surface of the water. The drur
will then be turned over to the Corps of Engineers for further
dispesition.

V. Chronology of events and dated work schedule:

October 5, 1990 Contractors work schedule, plan and procedure tc
take place at Duluth Army Corps of Engineers office.

October 9, 1990 Contractors equipment to be delivered to base of
operations, corps office Duluth approx. 3-4:00pm.

October 10, 1990 Surface vessels #1-4, crews, and bglance of
eguipment to arrive at base of operations. Equipment installed,
practice runs made, meeting with crew and corps approx. 9:00am.

October 11, 1990 7:00am search officially begins and scheduled to
run 12 hours. Meeting and review findings afterwards.

October 12, 1990 7:00am search continues and runs 12 hours.
Meeting and review findings afterwards.

October 13, 1990 Search continues, 7:00am and runs 12 hours.
Meeting and review findings afterwards.
~tober 14, 1990 Submarine arrives 7:00am, press invited at 9:o00am.
_emonstration for 2 hours. Then verifications and search for
17
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additional 8 hours. Meeting and review findings afterwards.

October 15, 1990 7:00am verification, search, recovery (depends on
findings) run 12 hours. Meeting and review findings afterwards.

October 16, 1990 7:00am verification and recovery-should conclude
run 12 hours. Meeting and review afterwards.

October 17, 1990 Site investigations concluded. Review all findings.
VI. Summary:

Hazard Control's intention is to locate and possibly recover at least
one, if not 2 barrels. not only will Hazard Control meet the
requirements of this contract, we will exceed it to the extent that
all parties concerned, including the residents of Duluth, are
satisfied with the effort put forth. Hazard Control intends to search

at least 32 sguare miles of the bottom of Lake Superior. With 3
surface searching vessels, a minimum of 100 hours will be spent,
electronically searching for targets. The equipment provided far

exceeds the requirement of this contract. Further more, we intend tc
have a second submersible available for verification, recovery and
safety reasons, but as of this writing, that has not been confirmed.
the only problem that we could encounter is weather. Should that

1iterfere with completing this contract Hazard Contrcl will extend
.t's time in Duluth, as long as we financially are able to.

Report completed by Mike Stich, President of Hazard Control, Inc.

*Also attached: 1. Map of designated search area
2. Safety plan

MS/amm
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SAFETY PLAN

Hazard Control's business is safety and as such we have taken the
following precautions for this contract, even though no diving is
anticipated:

1. Certified and experienced divers with equipment on each vessel.
2. Medical supplies and oxygen on each vessel.

3. Certified medic and 3 licensed hard hat professional divers with
equipment as part of crew.

4. Hazardous materials handling equipment and protective clothing on

each vessel.

5. Personnel experienced in CPR/1st Aid on each vessel.
6. A second submarine available to support the other.
7. Constant radio contact with all vessels.
8. The following phone numbers distributed to each vessel captain:
Emergency 911
A. Dan (divers Alert Network) emergency 519-684-811
Mpls. 612-588-2731
B. Nearest hyperbaric chamber-Mpls. 612-347-3131
*Notified of operation
C. Hospitals~Duluth, St. Mary's 218-726-4357
St. Luke's 218-726-5616
Mpls. Hennepin Co. Medical Center 612-347-3131
Methodist 612-932-5353
D. Coast Guard, Duluth 218-720-5412
E. Helicopter, Traverse City Mich. Coast Guard
616-992-8214. *Notified of operation
F. Coast Guard, Soo St. Marie 909-635-3231
*Notified of operation, also given coordinates of
search area, they will broadcast warnings during
operational period to keep other craft clear of
our vessels.
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Search Lines for Section A
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Search Lines for Section C

SW to NE Search Plan
Line Spacing - 500 feet
Line Length - 13750 feet

Ss1 S2 S1 S2
¥1 32587.0 45828.0 32576.0 45828.
#2 32587.0 45829.0 32576.0 45829.
#3 32587.0 45830.0 32576.0 45830.
#4 32587.0 45831.0 32576.0 45831.
#5 32587.0 45832.0 32576.0 45832.
#6 32587.0 45833.0 32576.0 45833.
#7 32587.0 45834.0 32576.0 45834.
#8 32587.0 45835.0 32576.0 45835.
#9 32587.0 45836.0 32576.0 4583€.
#10 32587.0 45837.0 32576.0 45837.
#11 32587.0 45838.0 32576.0 45838.
#12 32587.0 45839.0 32576.0 45839.
#13 32587.0 45840.0 32576.0 45840.
#14 32587.0 45841.0 32576.0 45841.
#15 32587.0 45842.0 32576.0 45842.
#16 32587.0 45843.0 32576.0 45843.
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barrel disposal site, Duluth, Minnesota.
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32585.
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CONTRACTORS FINAL REPORT
Underwater Search of Lake Superior's Classified

Search Lines for Section ¢
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NW to SE Search Plan

Line Spacing - 500 feet
Line Length - 8240 feet
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CONTRACTORS FINAL REPORT
Underwater Search of Lake Superior's Classified
barrel disposal site, Duluth, Minnesota.

Search Lines for Section D

NW to SE Search Plan
Line Spacing - 500 feet
Line Length - 8240 feet

S1 52 S1 S2

32575.8 45828.0 32575.8 45844.
32575.4 45828.0 32575.4 45844.
32575.0 45828.0 32575.0 45844.
32574.6 45828.0 32574.6 45844.
32574.2 45828.0 32574.2 45844.
32573.8 45828.0 32573.8 45844.
32573.4 45828.0 32573.4 45844.
32573.0 45828.0 32573.0 45844.
32572.6 45828.0 32572.6 45844.
32572.2 45828.0 32572.2 45844.
32571.8 45828.0 32571.8 45844.
32571.4 45828.0 32571.4 45844.
32571.0 45828.0 32571.0 45844.
32570.6 45828.0 32570.6 45844.
32570.2 45828.0 32570.2 45844.
32569.8 45828.0 32569.8 45844.
32569.4 45828.0 32569.4 45844.
32569.0 45828.0 32569.0 45844.
32568.6 45828.0 32568.6 45844.
32568.2 45828.0 32568.2 45844.
32567.8 45828.0 32567.8 45844.
32567.4 45828.0 32567.4 45844.
32567.0 45828.0 32567.0 45844.
32566.6 45828.0 32566.6 45844.
32566.2 45828.0 32566.2 45844.
32565.8 45828.0 32565.8 45844.
32565.4 45828.0 32565.4 45844.
32565.0 45828.0 32565.0 45844.
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barrel disposal site, Duluth, Minnesota.
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CONTRACTORS FINAL REPORT
Underwater Search of Lake Superior's Classified

Search Lines for Section E

NW to SE Search Plan

Line Spacing - 500 feet
Line Length - 8240 feet

§2

0 45844.0
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2 45844.0
8 45844.0
4 45844.0
0 45844.0
6 45844.
2 45844.
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2 45844.0
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CONTRACTORS FINAL REPORT
Underwater Search of Lake Superior's Classified

barrel disposal site, Duluth, Minnesota.

Search Lines for Section F

NW to SE Search Plan

Line Spacing - 500 feet
Line Length - 8240 feet
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barrel disposal site, Duluth, Minnesota.

CONTRACTORS FINAL REPORT
Underwater Search of Lake Superior's Classified

Search Lines for Section G
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32564.6
32564.2
32563.8
32563.4
32563.0
32562.6
32562.2
32561.8
32561.4
32561.0
32560.6
32560.2
32559.8
32559.4
32559.0
32558.6
32558.2
32557.8
32557.4
32557.0
32556.6
32556.2
32555.8
32555.4
32555.0
32554.6
32554.2
32553.8

NW to SE Search Plan

Line Spacing ~ 500 feet
Line Length - 8240 Feet
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barrel disposal site, Duluth, Minnesota.
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CONTRACTORS FINAL REPORT
Underwater Search of Lake Superior's Classified

Search Lines for Section H
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NW to SE Search Plan

Line Spacing - 500 feet
Line Length - 8240 feet
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barrel disposal site, Duluth, Minnesota.
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CONTRACTORS FINAL REPORT
Underwater Search of Lake Superior's Classified

Search Lines For Section I
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Line Spacing - 500 feet
Line Length - 8240 feet
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Search Lines for Section A

SW to NE Search Plan

Line Spacing - 500 feet

Line Length

s1
1  32576.0
2 32576.0
3 32576.0
4 32576.0
5 32576.0
& 32576.0
7 32576.0
8§ 32576.0
¢  32576.0
10 32576.0
11 32576.0
12 32576.0
13 32576.0
14:"5552576.0
15 32576.0
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mﬁ (612) 341-34‘1
510 NORTH 3RD STREET

MINNEAPOLIS, MN 55401

FIRE & SAFETY SERVICE & SUPPLY

v or s ark ~onedile
Do ot oLuem 1200 e harrei digpasal 30 e
! - S ToArmy T urns b Teoorass
- - ~z " 2. Urew triadingsa,
-~ - I - SUrert wil. 38 NeddyLirte
: Zart e <3203 and oar least one SR
R e o= oo o el by tne Duluth oirme s
cema, T 0T e e sy wnon o seqr ot Toeer and captarned e Tl
SLotes soLon. Poger Thacman T lnternatl onad Marine Svstems, Milwaures, s
-y -~ ] . . N L X
«mo o5 Hazard Zontrol's "Director o7 “Marine Jperations’, will be stationes .o

*his vessel. He will also operate an £G and G side scan sonar from this noa:.

[n addition, Terry Aldrich (Hazard Control's General Manager) will be on boari
for technical support. Terry is also an expert in hazardous materials, certirfie:
medic and fireman. A tow camera may also be provided to observe the bottom of
the lake and video tape as necessary.

Vessel #2 will be the "Madeline Goodrush", a 33 foot twin engine (V-8's), piloted
by Jerry Buchanan. Jerry is an experienced Lake Superior shipwreck discoverer and
is highly skilled in water related electronics. He will have Rick Stauber as

his crew member. Rick is a certified and very experienced scuba diver and also
quite familiar with underwater electronics. The vessel will be equipped with a
'king-sonic' side scan sonar in addition to other various electronic equipment.

Vessel #3 will be the "Hey Boy". a 31 footer, piloted by Ken Merryman. Ken is a
Lake Superior charter captain, shipwreck searcher, scuba diver and is highly
skilled in water related electronics. Mike Toch (of International Marine,
Milwaukee) will be operating a Westmar side scan sonar from this vessel. 1In
addition, Ray Julian (Master diver and electronic whiz) will be Ken's lst mate.
Also, on board will be Wes Deibler of Hazard Control for additional technical
support. Ken will also have an underwater tow camera for viewing and recording
the lake bottom.




Vessel #4 will be the "Northern Comfort" a 27 footer, piloted by Dan Gates. Dan
s a Lake Superior charter captain, shipwreck searcher, scuba diver and skilled
in underwater electronics. Mike Stich (President of Hazard Control and the Corps’
contractor) will be operating a Proton I magnetometer from this vessel. Ken
Anderson (of a Twin City based search and rescue outfit) will be operating a
Westmar section scan sonar. Also, on board will be John Stich, experienced with
the magnetometer and for technical support. This boat will also have an R.O.V.
{remote operated vehicle) for viewing and recording the lake bottom. ,

All surface boats will have Loran, for linear navigation, electronic and/or graph f
depth finders and be linked by radio communications.

Vessel #5 will be the "Lake Diver" a K-350 model submarine, piloted by Harold

Maynard of Wellsburg, New York. Harold has made more than 500 dives with his sub.
and over 100 of these to deyths greater than 300 fec:. .lis vessel is equipped
with directional sonar, hydro-phones, mechanical arm, f~ur 500,000 candle power
lights and has video and still photo capability.

Z. Search procedure:

Vessels number D, 2, and 3 ow1ll be -
Teo28¢.oned Lo search cne quacdran
STl tee may nes beern givided intce @ -
- < ~elu . oand 1othe Leasl .

siraier and parrellel search
LT Sf

...l 5
ks
< (A U
T . S -
R - it lne same LIime g tarpel 1€ g.ghtec an! A I
St re. Wil Top tne exact locaticn ov Loran.  The FEE] T -
L. »t e desiunated search pattern wiih nc slowing nine The lrra
tezl.UL 1 the tarpel will then be transmitted by oracia . &L Fo, Wil s
N scan sonar and magnetomeier) ver:fv it the larcel .t metal.
~Imes tne targe:. 1S metal, then again the ioran reading :s taken, recorded aud
-~ tirgel re-yraced by boat #4 as being a very likelv target t(barreld)., This
c- o eeiure woll continue untal all © guadrants are searched., lLime rung aul, or
- cnointer eres

1

cns o of targels) process will begin., Vessel =Tl ilobe brought Lo
:inf tarcets and attempt to meke visual contact wrth the target.
“er osLrlaCr vessele equipped with underwater videc capabilitv will attempt Lo
Jevity lesse: radec targets. Should a barrel actuailv be sighted. a marking
L -7 he ¢érerned on the exact location ang add:ii:ional attempls to locate
“erotarrels anoinc area will continue.  Upon completion of the verification

iteper st enlive tarpel area is searched bv surface vessels., the verificatioen

.

SCCSs, Chee Lest o part of the contract will hegin.




™. Recovery:

Should several barrels be sighted, video and still photo's of the barrel will

be taken and studied to try to determine it's contents. If they prove to be
inconclusive, then vessel #5 will attempt to take samples from barrels that have
rusted through and place them into sample containers, which will be lowered from
the surface. These containers will be DOT approved hazardous containment drums
and will be sealed just under the surface of the water, so as not to expose the
contents to air. If a rusted or deteriated barrel cannot be found, then an
intact barrel will be located. A barrel grabbing device will be lowered over
the barrel from the surface and maneuvered into position by vessel #5's
mechanical arm. The barrel will be slowly raised until it is approximately 10
feet from the surface and then brought to shallow water where it will be contained
in a 95 gallon over pack DOT approved drum and sealed beneath the surface of the
water. The drum will then be turned over to the Corps of Engineers for further
disposition.

V. Chronology of events and dated work schedule:

Tercher 5 .,00 - Contractors work schedule, plan anc rraceeiure tc tars -lace at
: crps of Engineers office.

t
¢
[
3
'
1
'
1
]
y
()\

cctrrer &, J9GC - Contractors equipment tc be deliverec i bzse of cper: ne
~.ris witoce Duluth approx. 3-4pm.

sorer 0, 106D - Syrface vessels f£l-4, crews, and balance ! equipment Lo &rrine
z7 oeése 0 operations. Equipment installec, praciice rong maci. mMeelIiny wIUl (rea
=71 o rif arirox. 9am.

sew 0G0 - Tam search officially begins ancé schecuiec wn ruenm I hours.

“ewt oo oanc review findings afterwards.

~oher CZ, 1990 - 7am search continues and runs 12 hours. Meel:ing anc review

re b
b

incings efterwards.

PN

r 13, 1000 - Search continues, 7am and runs 12 hours. Meeting anc review
“indings afrerwards.

c:nber !4, 1090 - Sybmarine arrives 7‘am, press invited at @am. Demonsirzi:oi
Tcr . ~rurs. Then verification and search {or additional 8 hours. Mee:.ng ang
review ‘:ncings afterwards.

-aher 1S, 10Q0 - 7am verification, search, recoverv (depends on findings; run
.. ncurs. Meeting and review findings afterwards

Jciober 16, 1900 - Tam verification and recoverv-should conclude rur 1 hours.
‘ieeting and review afterwards.

“ciober 17, 1990 - Site investigations concluded. Review all findings.

3




Summary:

Hazard Control's intention is to locate and possibly recover at least one, if
not 2 barrels. Not only will Hazard Control meet the requirements of this
contract, we will exceed it to the extent that all parties concerned, including
the residents of Duluth, are satisfied with the effort put forth. Hazard Control
intends to search at least 32 square miles of the bottom of Lake Superior. With
3 surface searching vessels, a minimum of 100 hours will be spent, electronically
searching for targets. The equipment provided far exceeds the requirement of
this contract. Further more, we intend to have a second submersible available
for verification, recovery and safety reasons, but as of this writing, that has
nct been conifirmed. The only problem that we could encounter is weather.
Should that interfere with completing this contract Hazard Control will extend
2's time in Duluth, as long as we financially are able to.

“eport completed by Mike Stich President of Hazard Control, Inc.
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5§10 NORTH 3RD STREET

MINNEAPOLIS, MN 55401

FIRE & SAFETY SERVICE & SUPPLY

SAERTY PLaN

Harard “onural's business is safett and as such we have taken the
srecant:ons Dor this contract, even theough no diving is anticipazo @

Certiivied and experienced divers with equipment nn each vesse. .

2. Yedi1-al supplies and oxveen on each vessel.
Certitied medic and 3 licensed hard nat orofessicnal divers it o —o-
1S SArT sloCrew,
- Hasardogs matertials tandling eauipment and protective < larnalo : -
B “ersonne! experienced i CPR lst Aid »n each vessel.

\ secopd submarine available =2 sunport tne oriher

“Lastant radio contact with all vesszels,

1
-. ~s Tallowing phone numbers diszribiuted To each vessel Taptain: T
. Dan (Divers Alert Nezwork) emerzency 910-A34-3111 Mplsz., -~ _-"---
P, Nearest avperbaric charder Mpls, nil-0LT-4100 Notiiies
Hospitals Duluth, 3t. Mar+'s 215-716-1:57
St. Luke's 213-726-36i5
Mpls., Hennepin Co. Medical Center 612-347-3131
Methodist 612-932-5353
D. Coast Guard, Duluth 218-720-5412

E. Helicopter, Traverse City Mich. Coast Guard 616-992-8214
#*Notified of operation
F. Coast Guard, Soo St. Marie 906-635-3231
#Notified of operation, also given coordinates of search
area, they will broadcast warnings during operational period to keep
other craft clear of our vessels.




APPENDIX C




1¢0 ’T"
> (2

- n UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
-4 Yi OFFICE OF RADIATION PROGRAMS
9" ' & National Air and Radiation Environmental Laboratory
Y N 1504 Avenue A. Montgomery. AL 36115-2601
», *f (205) 270-3400 - FTS 228-3400

November 27, 1990

Mr. Bob Dempsey

U.S. Army Corps of Engineers
St. Paul District

1421 USPO & Customs House
St. Paul, MN 55101

Attn: CENCS-ED-M

Dear Mr. Dempsey;

Enclosed is the final report of our results from the survey
of drums in Lake Superior. This survey was conducted during the
week of Oct. 29 - Nov 2, 1990, under an Army IAG.

Because the underwater probe is insensitive to the presence
of alpha and/or beta radiation, no conclusions concerning the
presence or absence of radionuclides which are pure alpha or beta
emitters can be made. I would, therefore, recommend that as you
open any recovered drums, you have available an alpha survey meter
and a G-M survey meter with a thin window that is sensitive to beta
radiation. I would also suggest that you provide, or require the
contractor to provide, full face, air purifying respirators and
coveralls for all workers in the area as the concrete is removed.
This will protect from the concrete dust which will be generated
and allow for easy decontamination of workers should any
radioactive or hazardous materials be present.

We appreciate the Army considering us to assist in the
radiological monitoring of these drums, and hope that you will
consider our services in any future efforts involving actual or
potential radioactive wastes.

Should you have any questions concerning the work performed
or results of the data analysis, please call me at (205) 270-3413.

Sincerely,

A 0

Mark O. Semler
Health Physicist

Enclosure

cc: David Kee, EPA/Region 5
Gary V. Gulezian, EPA/Region S
Brad Benning, Region 5, OSWER .
Richard J. Guimond (ANR-458)
Raymond A. Brandwein (ANR-458)
Stephanie DeScisciolo (ANR-458)




introduction:

The National Air and Radiation Environmental Laboratory,
NAREL, received a request from the U. S. Army Corps of Engineers,
St. Paul District, St. Paul, MN, thru EPA's regional office in
Chicago to provide assistance in the radiological assessment of a
series of drums containing waste material dumped into Lake
Superior. These drums, dumped in the late 1950's, were thought to
contain only scrap materials left over from the manufacture of hand
grenades. The contractor, Honeywell, did not have a radioactive
materials license until 10 years after this dumping. However,
there has been persistent concern expressed by the press and
environmental groups over the years that the drums might contain
radiocactive wastes.

The Corps of Engineers previously had employed a manned
submersible to assist in locating the drums and evaluating their
condition. A Geiger-Mueller survey meter was used during this
survey. During one approach to a series of drums, the operator
reported "a continuous series of clicks" from the instrument and
a reading of approximately 20-40 counts per minute on the 0.1x

scale. This would correspond to an exposure rate of 0.1-0.2
mR/hr. During subsequent dives, this reading could not be
duplicated.

Because of the uncertainty which arose in this previous
survey, the NAREL was requested to provide assistance to the Corps
thru an IAG during the week of Oct 29 - Nov 2, 1990. An EPA team
consisting of Dr. David Charters, Environmental Response Team,
Edison, NJ, Mr. Brad Benning, Emergency Response Team, Region V,
Chicago, and Mr. Mark Semler, NAREL, Montgomery, AL, was assembled.
Dr. Charters provided a remotely operated subnersible; Mr. Semler
brought an underwater gamma ray detection system and would be
responsible for interpreting the data gathered, and Mr. Benning
represented the EPA should the site have to be considered for
inclusion on the National Priorities List or require emergency
removal actions under CERCLA guidelines.

Description of Equipment:

The remotely operated vehicle (ROV) was a Benthos MiniRover,
MK II and had both sonar and video camera readouts. A continuous
recording of the video was made each day of the survey. The ROV
was neutrally buoyant and could move forward and backward, up and
down, and laterally using independently controlled thrusters. The
video camera could be scanned up, down and sideways, independently
of the motion of the ROV, and the side scanning sonar provided a
270° scan forward and to the sides.

The undervater gamma probe consists of a 4" by 4" sodium
iodide detector, photomultiplier tube, and combination high voltage
supply/preamplifier housed in an aluminum cylinder 8" in diameter
and 23" long. It is rated for a working depth of 500 feet. A
single, waterproof coaxial cable connects the probe to a




multichannel analyzer located at the surfac. This cable was
negatively buoyant and restricted somewhat the freedom of movement
of the ROV. The detector has an Am-241 alpha source implanted into
it to allow correcting for gain shifts due to changes in ambient
temperatures.

The probe was mounted atop the ROV along the centerline such
that the face of the sodium iodide detector was approximately 6"
from the front surface of the ROV, and the side was approximately
6" from either side of the ROV. The coaxial cable was tied to the
ROV cable every 4-5 feet. The probe was balanced with external
weights to float horizontally with slight positive buoyancy.
Weights were then added to the ROV to achieve neutral buoyancy of
the combined units.

A Canberra model CI-10 multichannel analyzer (MCA) was used
to accumulate spectroscopic data from the gamma probe. It is a
portable, battery operated instrument with a built-in signal
amplifier and 8192 data storage channels. Data was stored on an
external audio cassette tape deck and read out to a serial line
printer. Data for each drum or background was stored in a 256
channel subgroup of the memory and subsequently moved to tape for
evaluation at the NAREL.

The energy response of the system was calibrated using an
external source of Co-60 with gamma energies of 1173 KeV and 1332
KeV. Peaks corresponding to these two energies were located into
channels 117 and 133 of the MCA by adjusting the amplifier gain.
When calibrated the Am-241 implant produced a peak in channel 184.
During the course of the survey, the amplifier gain was adjusted
periodically to maintain this peak in channel 184. This procedure
yields and energy calibration of 10 KeV per data channel. Thus the
energy of an unknown peak could be identified, i.e., a peak
occuring in channel 66 would correspond to an energy of 660 KeV,
characteristic of Cs-137.

The probe is capable of detecting only gamma radiation. Both
alpha and beta radiations would be absorbed by the probe's housing,
the concrete poured around each drum, and by the water separating
the drum and the probe. Thus the data presented in this report is
for the measurement of gamma radiation only. For the measurement
of gamma radiation, however, the probe is extremely sensitive; in
a well-shielded environment such as a lead shield or underwvater,
it can accurately measure gamma radiation levels that are a
fraction of the naturally occuring background on land.

sampling Procedures:

The drums had previously been located using a towed, side-
scan sonar. They were arranged in a rough line stretching
approximately North-South in 150-170 feet of water. The mid point
of the line was marked by a buoy:; a Corps contractor also had
marked a position near a drum just shoreward of the midpoint
marker. Figure 1 is a map of the area showing the approximate




locations of the drums.

The RCV and probe were lowered into the water from the stern
of the boat and allowed to sink to the bottom. Drums were then
located on the sonar scan and the ROV moved to them. The ROV was
positioned approximately 6" from each drum, either along side or
at the center of the end; then a 5 minute acquisition of data was
made. The summation of counts in channels 2 <thru 160 was
continuously displayed on the MCA, At the end of the analysis,
this summation was logged and the spectral data stored on cassette
tape.

Background analyses were made in the same depth of water as
the sampled drums. These counts were taken at the end of the day
on Tuesday and Thursday at approximately 150 feet with the probe
10-20 meters from the line of drums. Backgrounds were also taken
in shallower water for two drums which had been moved.

A summary of the drums sampled is presented in Table 1. The
column labelled "Tag No" is an identifier stored with each spectrum
on tape or printed out. These tag numbers were started at 1 on
Tuesday, 21 on Wednesday, and 31 on Thursday. The columns "Date"
and "Time" are the time and date of the start of each analysis;
"ROV Time" 1is the elapsed time that the ROV controller has been
running, and this value is recorded by the VCR along with the video
signal from the ROV camera. A brief description of the location
of the probe and the drum being sampled is also given.

During the sampling of drums on Thursday, three were noted to
have a slightly higher summation of counts in channels 2-160. The
analysis period for these three drums was extended to 10 minutes
to accumulate more spectral data for later analysis. One final
spectral sample was acquired on Thursday with the probe on the deck
of the boat.

Each time the ROV was returned to the boat after being in the
vicinity of drums, it and the cables were surveyed for possible
radioactive contamination using a Ludlum Measurements Model 19
micro-R meter. This instrument, serial number 69362, had recently
been calibrated by Ludlum using Cs-137. The background exposure
rate on the boat over water measured 1.5-2 uR/hr. No contamination
was found during these surveys.

Analysis of Data:

A printout of each spectrum is included as Appendix I. A
discussion of the format is at the beginning of this appendix.

A preliminary analysis of the summation of counts in channels
2-160 indicated that the two measurements in 50 feet of water and
the two in 30 feet of water vwere significantly different from those
at 140-160 feet. Thus, these four measurements, tag numbers 23,
24, 31, and 32 were analyzed separately. Likewise the data for the
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probe on the deck of the boat was excluded from the analysis of
drum and background measurements.

The summation of data in channels 2-160 provides a measure of
the total gamma activity measured by the probe. The energy
spectrum was then subdivided into a series of smaller regions to
look for indications of the presence of specific radionuclides.
This data is given in Table 2. The energy regions selected are:

2 - 14 Primarily higher energy gammas which have lost some
energy passing through an absorber such as concrete
or water.

15 - 35 Primarily naturally occurring Ra-226 and Th-232

decay product gammas.
36 - 54 A non-specific region.

55 - 70 Cs-137 from fallout or man-made sources, and an
important Ra-226 decay product gamma.

71 - 94 Decay product gammas from Th-232.
9% = 109 Gammas from a decay product of U-238.

110 - 160 Man-made radionuclides and naturally occurring K-
40.

160 - 200 Am-241 implant peak and high energy gammas.

The region 160-200 was analyzed to determine if any spectra
had counts significantly above or below the mean. This would
indicate a malfunction of the detector system or the presence of
high energy gammas. Uranium~238 was specifically mentioned in one
report as a suspected radioactive waste in the drums; the region
95-109 was selected to look specifically for U-238. 1If it were
present, U-235 would also be present and be detected in the region
15-35, along with the decay products of Ra-226 and Th-232.

For each energy region the mean and standard deviation for the
drums and backgrounds were calculated. Each drum was then tested
for inclusion within the range of + 2 standard deviations from the
mean. The population of drums was also tested against the
backgrounds as being equal.

Drum at 50 feet: Tag numbers 23 and 24 are the spectra and
data for the drum which had been moved into 50 feet of water and
a background measurement approximately 10 feet from the drum.
There is no difference between the two groups of data for any of
the energy regions analyzed.

Drum at 30 feet: Tag numbers 31 and 32 are the spectra and
data for the drum which had been moved into 30 feet of water and
a background measurement approximately 10 feet from the drunm.




There is no difference between these two groups of data for any of
the energy regions analyzed.

Drums at 150-170 feet: With the exception of drum #11, tag
10, no drums monitored had gamma levels significantly different
from background in either the full energy region 2-160 or in any
of the discrete energy regions. Drum #11 had slightly elevated
gamma levels in the full energy region and the lower 4 discrete
regions. There was insufficient data accumulated in the individual
channels of the spectrum to make determination of the identity of
any gamma emitting radionuclides. The increase in measured gamma
activity for this drum was very small and was noticable only
because of the low ambient background present. It is probable that
this increase would not have been detectable for measurements made
on land where the background gamma activity is more than twice that
at 150 feet underwater.

The exposure rate for drum #11 can be estimated using the data
taken with the probe on the deck of the boat. The exposure rate
on deck was 1.5-2 uR/hr as noted above. The summation of counts
in the full energy region for the on deck spectrum, tag 42, is
16624, which corresponds to an exposure rate of 2 uR/hr. The mean
of the summation of counts for the 3 background spectra and for
drum #11 are 6289 and 7820, respectively. This indicates a
background exposure rate at 150 feet of 0.8 uR/hr, and an increase
over background at drum #11 of 0.2 uR/hr.

At the request of the Corps of Engineers, the following
examples are provided to compare the increase over background of
drum #11 with naturally occuring or man-made exposures.

o The average exposure rate on land ranges from 7 - 15 uR/hr.z

0 The current annual exposure permissible at the fenceline of
a nuclear generating station is 5,000 uR. This would be
approximately 1 uR/hr above background for a person living at
the fenceline, assuming an occupancy of 16 hours per day.

o The natural background from cosmic radiati?n increases by 0.11
uUR/hr for every 100 feet above sea level.

o The estimated annual exposure from weapons testing fallout is
4000 uR, or 0.4 uR/hr.

o A typical chest x-ray exposure is 9000 uR.>?

During the monitoring on Thursday, three drums, tags 33, 37,
and 38, were noted to have slightly higher total counts in the full
energy region. The analysis period for these three was extended
to 10 minutes to accumulate more data. Analysis of these spectra
at NAREL resulted in the conclusion that there is insufficient data
present for radionuclide identification. It was further concluded
that an analysis period of 2-4 hours per drum would be needed for
such identification because of the extremely low levels of




radicactivity present. It should be pointed out that the exposure
levels for these three drums does not differ significantly from
background.

c (=) H

The following conclusions can be made based on the results of
the data analyses following the survey of drums.

o The results of this survey are applicable to radionuclides
emitting gamma radiaiton only; the probe will not detect alpha
or beta radiation. Good radiation safety practices would
dictate that monitoring for alpha, beta, and gamma
radiocactivity be performed if any of these drums are opened
to evaluate their contents.

o0 The two drums moved to shallower water were monitored and
found not to have gamma exposure rates above background.
These drums pose no radiological health hazard from external
gamma radiation to people handling them or to people in their
vicinity.

o Of 24 total drums monitored, only one had an elevated gamma
level, which was only marginally greater than background. As
noted above, this increase is quite small and only detectable
in a low background environment. Handling of this drum would
pose no radiological health hazard from gamma radiation.

o The increased gamma exposure rate, 500 - 1000 times greater
than background, detected in a previous survey using a G-M
instrument was not found in this survey.

© Drums 33, 37, and 38 had marginally elevated gamma exposure
rates within the variation of background. There were
insufficient data for these drums, or drum 11, to allow an
identification of any radionuclide. An analysis period of 2
to 4 hours would be required to determine what specific
radionuclides, if any, were resulting in these marginally
elevated exposure rates.




Personal conversation with Mr. Bob Dempsey, U.S. Army Corps
of Engineers, St. Paul District.

Environmental Radiation Data, Report 59, July-September 1989;
Environmental Protection Agency report EPA 520/5-90-003; 1990.

Peacetime Radiological Training for Firefighters, Paramedics,
and Law Enforcement Personnel; Pacific Northwest Laboratory:
August, 1987.




2R ,SM1-08)

Coa b gy

{14

A%

L L]

Area Map with Drum Site

.
—
L2
}
3
o
R
[F
%y
M AY
(R

PReIs] vy jun uuax
'9'c f tdwnp
mojuwor |, 00¢

~$\ -7 ne [{ /4

Lth]

- \Lr\
(] 748\
e \\\\ - \%\..\/.m:
- o

. a-n

—....4:.. ..“.\ﬂ.\ ”ﬁ o

bd

’ %
- w  Tn
rd 0
o .
s .
/s (& -
.~ e f
Cd ot 53
! “n - Lo
(17] - w\
T e L
“» H
" &

P O Y ;
T bl vm
B “ A N
. " ' -
B s (1] »
T ™ pawh (essea
.. s sopujfuy 3O 5
- z
. m
fa. ™ 2

[ 1 <S-3v6 "

- Q)

2684 T o8-

~nO0NIIVN

z & 959€¢ 822




Table 1. Summary of Drums Surveyed with the
NAREL Underwater Probe.

Spectrum
Tag Count
No. Length Date Time ROV Time Description of Sampling
Tuesday, October 31, 1990
Site ~100-150 south of marked drums
1 5 Min 10-31 13:55 65:03:31 1st drum, ~1ft from rim on
concrete end of drum
2 " " 14:53 6:01:57 2nd drum, -~1ft from
concrete end
3 " " 15:12 6:19:05 3rd drum, ~1ft from
concrete end
4 " " 15:25 6:33:18 4th drum, -~1ft from
concrete end
5 " " 15:41 6:44:55 5th drum, -~1ft from

concrete end

Boat relocated, anchored between markers

6 " " 16:35 7:43:20 6th drum, Metal sides clear
of growth, ~ 1ft from
concrete

7 " " 16:50 7:57:37 7th drum, ~1ft from side
near concrete

8 " " 17:00 8:07:07 8th drum, ~1ft from rim,

metal cap end rather than
concrete end

9 " " 17:17 8:25:00 9th, 10th drums together,
~1ft from concrete end of
one, ~1ft from side of 2nd
one

10 " " 17:31 8:38:30 1l1th drum, ~1ft from rim on
concrete end, unsure of id
in sonar scan

11 " " 17:39 8:46:10 11th drum, backed off ~ 2ft

12 " " 17:55 9:02:44 Background, 15-20 meters
from drums

i3 " " 18:02 - Background, same position,

readjusted amplifier gain

Wednesday, November 1, 1990
At a marked drum, continue with Tuesday work

21 5 Min 11-1 10:52 1:59:30 12th, 13th drums together,
~1ft from point where 2 met,
®706" inscribed in one




22

23

24

31

32

33

34

35
36

37

38

319
40

41

42

11:17

2:25:00

concrete cap, metal clean
and "bluish"

14th drum, ~1ft from
concrete end, drifting and
had to stop and reposition

Could not hold anchor, pulled anchor to reset location.
When rov/probe put in water, blew a thruster fuse.
Retrieved and replaced fuse; then had to reseal a leak.
Finally moved to a drum moved into 50 ft of water.

5 Min 11-1

Thursday, November 2,

15:57

16:05

7:07:21

7:53:20

1990

15th drum, ~2ft from side,
57 ft deep

Background, ~30 feet from
drum 15

Located drum in 30 feet of water

S Min 11-2

09:45

09:56

0:51:30

1:03:30

16th drum, ~1ft from middle
of drum

Background, ~20 feet from
drum 16

Reposition to deeper water and continue searching for

drums in the "line."
drums,

10 Min 11-2

5 Min

10 Min
10 Min

S Min
"

10:34

11:01

11:39
11:47

11:58

12:17

12:39
12:50

12:59
13:13

1:41:30

2:09:30

2:47:40
2:56:25

3:06:48

3:26:20

3:49:20
3:58:10

4:09:50

About 100 yards south of marked
in 150 feet of water.

17th drum, -~1ft from
midside

18th drum, -~1ft from
concrete end, clean cap with
gouge in middle

19th drum, ~1ft from
concrete end

20th drum, ~1ft from metal
end cap

21st drum, ~1ft from
concrete end, "765"
ingscribed in concrete

22nd drum, -~1ft from side,
clean metal sides and metal
end

23rd drum, -~1ft from side
24th drum, -1ft from
concrete end, buried ~3-4
inches in mud

Background, ~10 meters from
drums

Background, Probe on deck
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Appendix I

On the following pages are printouts of the spectral data for
each drum or background sample taken during the week of 29 Oct -2
Nov 90. The format of the printout is:

o Eight (8) lines of header information.

TAG A sequential number stored on tape to identify
each spectrunm.

LIVE TIME The length of the analysis period, corrected
for the time required to acquire and store each
detected gamma.

COLLECT STARTED The date and time of the start of

sampling.

o Data, channel by channel. Each channel represents an energy
increment of 10 KevV. Thus, channel 60 corresponds to an
enerqgy of 600 KeV.

The live time and clock time for each analysis are stored in
data channels 0 and 1, respectively. The data for the implanted
Am-241 alpha source are in channels 160 - 200.




TAG NO. 1l SERIES 10

MEMORY= 1/16 LIVE TIME= 300 SECS

COLLECT STARTED ON 30 OCT 90 AT 13:55:17

AMP: INPUT= POS TC=SLOW GAIN= 12.285

SCA: LLD= 1.000% ULD= 110.0%

ADC: GAIN= 512 OFFSET= 0 ZERO= 2.00%
PHA ADD PRESET= 300s LT

HVPS: + OV OFF STABLZ OFF
CHANNEL# DATA
0 300 300 152 146
8 87 95 103 88
16 78 56 59 47
24 41 42 51 36
32 33 24 31 31
40 31 31 34 24
48 31 30 34 22
56 29 18 24 16
64 18 18 27 13
72 24 21 26 28
80 26 20 21 16
88 26 30 23 38
96 36 50 52 63
104 45 32 49 49
112 29 29 25 22
120 34 28 23 24
128 30 22 30 17
136 21 32 23 27
144 21 25 23 34
152 30 41 39 35
160 31 52 45 40
168 105 180 238 332
176 1538 1913 2146 2532
184 2248 1922 1457 1005
192 88 63 38 17
200 7 5 2 3
208 3 1 1l 0
216 1l 1l 0 0
224 1l 0 1 0
232 1 0 2 2
240 0 0 0 0
248 1l 0 1l 1l

05 NOV 90

TRUE TIME=
133 103
81 77
52 50
38 32
24 37
24 20
28 29
25 23
21 17
27 23
18 17
34 48
48 43
36 32
31 21
23 17
19 31
23 25
33 20
36 39
46 58
411 684
2827 2970
713 461
19 10
0 4
2 1
1l o
1l 1l
0 0
2 2
o 1

16:00 PAGE
300 SECS
124 91
74 73
55 46
36 44
29 27
21 32
29 35
29 16
31 20
19 24
23 24
29 37
44 52
28 30
23 30
20 27
23 42
28 27
25 39
29 46
79 76
248 1159
2868 2747
304 181
8 7
0 1l
1 0
2 2
1l 0
1l 0
0 0
0 1

1

R |




TAG NO. 2 SERIES 10

MEMORY= 2/16 LIVE TIME= 300 SECS

COLLECT STARTED ON 30 OCT 90 AT 15:02:02

AMP: INPUT= POS TC=SLOW GAIN= 12.285

SCA: LLD= 1.000% ULD= 110.0%

ADC: GAIN= 512 OFFSET= 0 ZERO= 2.00%
PHA ADD PRESET= 3008 LT

HVPS: + OV OFF STABLZ OFF
CHANNEL# DATA
0 300 300 128 167
8 93 83 94 67
16 81 56 56 62
24 41 51 46 42
32 34 38 34 36
40 38 33 27 33
48 24 26 20 30
56 20 25 24 17
64 21 18 23 17
72 26 16 23 13
80 17 24 14 25
88 18 28 39 20
96 44 43 54 48
104 46 23 32 45
112 30 31 33 32
120 33 30 19 24
128 21 20 28 21
136 24 23 18 18
144 25 25 29 38
152 26 34 32 30
160 35 45 33 42
168 63 84 103 159
176 862 1064 1328 1650
184 2746 2677 2415 2216
192 477 304 170 110
200 8 9 1 3
208 1 1l o] 1l
216 3 0 1l 1l
224 3 Q 0 1
232 0 1l 0 1l
240 0 0 1l 0
248 1 0 3 0

05 NOV 90

TRUE TIME=
105 120
83 55
45 51
37 46
34 25
16 36
24 25
22 24
29 21
20 25
18 26
39 30
44 48
28 38
23 24
22 28
16 25
27 25
25 36
28 47
36 52
217 313
1864 2144
1788 1364
63 38
8 1
2 1
1l 1l
0 1
1l 0
0 0
2 0

16:02 PAGE
300 SECS
112 94
58 76
55 57
39 36
33 22
20 24
27 28
20 27
30 28
17 19
25 23
36 30
41 43
30 38
25 26
26 24
34 20
25 26
27 38
33 39
44 66
446 590
2480 2694
989 683
22 9
2 2
1l 1
1l 2
1 Q
1 1l
0 0
1 0

1

s st s
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TAG NO. 3 SERIES 10 05 NOV 90 16:04 PAGE 1
MEMORY= 3/16 LIVE TIME= 300 SECS TRUE TIME= 300 SECs
COLLECT STARTED ON 30 OCT 90 AT 15:11:51

AMP: INPUT= POS TC=SLOW GAIN= 12.285

SCA: LLD= 1.000% ULD= 110.0%

ADC: GAIN= 512 OFFSET= 0 ZERO= 2.00%

PHA ADD PRESET= 300s LT

HVPS: + oV OFF STABLZ OFF

CHANNEL# DATA
0 300 300 157 170 159 136 128 116
8 107 101 95 101 76 88 76 81
16 82 63 59 50 54 60 52 48
24 53 56 43 57 39 27 34 37
32 34 36 37 33 35 36 31 32
40 30 37 a3 31 29 33 23 24
48 28 24 22 39 27 22 27 27
56 32 26 36 25 35 23 25 19
64 23 29 27 22 20 15 17 21
72 13 25 15 29 23 16 30 16
80 18 16 17 18 24 26 24 29
88 18 22 26 29 28 31 33 42
96 38 41 45 41 48 53 41 56
104 45 42 41 46 39 29 35 43
112 39 29 22 35 25 31 30 30
120 19 30 22 24 28 29 26 24
128 17 31 28 32 23 18 19 31
136 21 28 27 24 29 28 19 25
144 19 26 35 24 26 36 35 21
152 28 26 28 41 36 24 43 45
160 46 41 43 47 36 32 51 53
168 69 59 82 96 139 211 284 441
176 635 892 1070 1347 1631 1833 2203 2437
184 2675 2762 2724 2478 2143 1745 1356 1030
192 685 431 274 175 93 62 38 23
200 18 15 6 7 3 2 4 4
208 1 0 2 2 1l 2 3 0
216 0 0 2 0 1l 1l 0 0
224 0 0 1l 1l 0 1 0 0
232 1 1 1l 0 0 0 0 0
240 3 0 0 0 0 0 0 1
248 0 0 0 2 1l 1l 2 1




TAG NO. 4 SERIES 10

MEMORY= 4/16 LIVE TIME= 300 SECS
COLLECT STARTED ON 30 OCT 90 AT 15:25:39
AMP: INPUT= POS TC=SLOW GAIN= 12.285
SCA: LLD= 1.000% ULD= 110.0%

ADC: GAIN= 512 OFFSET= 0 2ERO= 2.00%

PHA ADD PRESET= 300s LT
HVPS: + OV OFF STABLZ OFF
CHANNEL# DATA

0 300 300 169 186

8 126 99 104 103
16 82 80 85 72
24 44 47 60 47
32 44 35 43 40
40 42 32 40 34
48 24 41 28 27
56 32 32 32 35
64 27 27 23 24
72 21 23 29 18
80 24 26 20 13
88 31 26 23 33
96 37 38 51 45
104 37 42 44 37
112 39 23 25 43
120 35 29 23 25
128 21 28 21 20
136 21 25 30 26
144 24 29 34 24
152 39 29 27 46
160 36 36 49 43
168 57 53 79 81
176 488 620 901 1112
184 2567 2727 2714 2716
192 849 573 422 229
200 23 15 5 6
208 4 2 2 2
216 3 1 1l 0
224 1 1l 1l 1l
232 2 1 0 0
240 1 0 2 0
248 0 0 3 2

05 NOV 90

TRUE TIME=
169 141
94 76
62 51
42 57
39 39
28 35
35 27
26 26
26 21
15 27
22 27
26 31
49 47
36 42
22 24
22 16
25 20
24 25
23 37
26 33
48 35
109 136
1422 1653
2320 1983
158 82
6 2
2 2
o 1l
1 1
4 0
1l 1l
1 2

16:06 PAGE 1
300 SECsS
136 132
79 73
49 48
36 47
25 38
32 34
25 24
32 29
22 32
22 19
12 23
40 27
63 41
35 41
25 22
26 26
23 33
32 20
24 32
40 33
53 51
251 377
2001 2306
1623 1283
48 24
4 2
3 2
0 1
0 2
1l 1l
1 0
1 0

A




TAG NO. 5 SERIES 10 05 NOV 90 16:08 PAGE 1
MEMORY= S/16 LIVE TIME= 300 SECs TRUE TIME= 300 SECS
COLLECT STARTED ON 30 OCT 90 AT 15:41:23

AMP: INPUT= POS TC=SLOW GAIN= 12.028

SCA: LLD= 1.000% ULD= 110.0%
ADC: GAIN= 512 OFFSET= 0 2ERO= 2.00%
PHA ADD PRESET= 300s LT
HVPS: + OV OFF STABLZ OFF
CHANNEL# DATA
0 300 300 194 177 134 146 131 103
8 98 117 81 105 73 921 75 75
16 74 63 60 66 56 65 48 50
24 41 49 56 36 47 46 40 40
32 40 35 42 35 34 45 36 35
40 37 23 31 26 39 32 27 32
48 31 26 22 27 23 28 30 24
56 38 17 22 31 21 29 26 21
64 34 35 26 17 26 30 18 21
72 17 22 23 20 16 20 22 20
80 19 19 17 24 25 29 23 29
88 28 24 33 26 30 52 40 34
96 51 43 55 55 67 49 46 42
104 52 36 43 35 38 29 31 29
112 37 28 25 28 30 21 26 28
120 18 22 24 24 26 17 20 36
128 18 25 29 16 26 21 25 24
136 14 31 25 32 22 33 29 20
144 24 26 27 27 23 30 31 37
152 30 33 32 42 39 34 44 33
160 34 37 49 46 50 60 69 68
168 97 lel 213 325 444 637 855 1168
176 1328 1702 1972 2262 2564 2822 2774 2623
184 2410 2051 1704 1206 872 628 369 230
192 134 95 60 26 20 10 10 4
200 4 1l 2 7 1l 7 0 3
208 0 3 0 1l 1 0 2 3
216 0 1 3 0 0 1 0 0
224 1 2 0 2 0 ¢] 0 0
232 0 1 1l 0 1l 0 0 0
240 0 2 1 0 1l 1 1 1
248 0 0 0 o 0 0 1l 0

[

a—
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TAG NO. 6 SERIES 10

MEMORY= 6/16 LIVE TIME= 300 SECS

COLLECT STARTED ON 30 OCT 90 AT 16:35:48

AMP: INPUT= POS TC=SLOW GAIN= 12.028

SCA: LLD= 1.000% ULD= 110.0%

ADC: GAIN= 512 OFFSET= 0 ZERO= 2.00%
PHA ADD PRESET= 300s LT

HVPS: + 0V OFF STABLZ OFF
CHANNEL# DATA
0 300 3Q0 168 133
8 96 112 94 88
16 79 61 63 58
24 50 51 37 67
32 35 32 28 26
40 35 29 37 20
48 25 26 34 32
56 30 19 25 28
64 28 17 20 24
72 22 19 23 19
80 21 26 24 24
88 37 23 31 36
96 41 35 51 54
104 50 39 48 39
112 25 26 37 25
120 26 23 22 29
128 18 34 27 21
136 21 19 25 31
144 32 23 33 31
152 29 31 37 43
160 42 41 32 45
168 90 102 139 194
176 1188 1484 1728 2073
184 2675 2455 2045 1527
192 222 113 71 47
200 9 8 6 5
208 1 0 3 2
216 0 1 1 1
224 1 3 0 1
232 0 1 0 0
240 0 1 0 2
248 0 0 0 2

TRUE TIME=
137 144
97 77
55 58
46 31
40 31
23 22
31 30
24 25
23 18
16 19
25 29
34 23
50 53
40 44
22 33
25 18
28 23
24 24
30 30
40 32
42 41
317 423
2408 2585
1184 839
32 20
2 3
1 1
1 1
0 Q
1 2
0 0
0 1

05 NOV 90 16:10

PAGE

300 SECS
131 119
84 69
46 40
44 30
29 32
27 34
23 22
20 25
20 21
24 15
33 22
42 45
38 42
41 29
28 25
24 20
24 33
24 19
34 25
36 33
56 58
648 888
2722 2803
S51 345
8 8
1 Q
0 0
1 0
0 0
0 0
0 0
0 1

1




TAG NO. 7 SERIES 10 05 NOV 90 16:12 PAGE 1
MEMORY= 7/16 LIVE TIME= 300 SECS TRUE TIME= 300 SECS
COLLECT STARTED ON 30 OCT 90 AT 16:50:07

AMP: INPUT= POS TC=SLOW GAIN= 12.028

SCA: LLD= 1.000% ULD= 110.0%

ADC: GAIN= 512 OFFSET= 0 ZERO= 2.00%

PHA ADD PRESET= 300s LT
HVPS: + oV OFF STABLZ OFF
CHANNEL# DATA

0 300 300 173 170 168 120 125 106

8 125 102 106 77 64 79 83 61
16 85 64 54 61 54 44 51 56
24 30 44 62 36 43 41 41 29
32 31 38 38 32 23 42 39 32
40 28 28 31 27 34 24 32 27
48 37 27 22 27 20 26 19 23
56 30 26 21 27 12 21 18 18
64 20 23 23 15 21 25 17 24
72 18 17 33 15 15 19 19 18
80 22 24 16 26 28 19 24 26
88 27 26 26 40 33 40 44 34
96 45 49 45 50 40 56 45 47
104 43 3e 43 48 46 33 41 30
112 28 32 33 29 28 29 21 21
120 22 29 23 25 8 26 26 19
128 27 23 18 24 23 25 29 27
136 25 23 25 27 23 27 20 29
144 27 23 25 25 33 35 28 30
152 30 38 40 33 36 40 49 38
160 37 46 57 57 44 69 41 60
168 60 88 120 145 223 364 490 663
176 873 1185 1581 1936 2205 2608 2927 3044
184 2875 2568 2302 1840 1335 1040 740 479
192 255 178 110 60 25 12 13 10
200 5 4 7 4 4 6 2 2
208 0 3 1l 0 1l 1 0 1
216 2 1 3 2 2 0 0 4
224 4 3 1 1 1l 0 1 0
232 0 1 0 0 0 0 1 0
240 0 1l 0 1 0 2 0 0
248 0 0 1l 0 0 1 2 1




TAG NO. 8 SERIES 10

MEMORY= 8/16 LIVE TIME= 300 SECs
COLLECT STARTED ON 30 OCT 90 AT 16:59:36
AMP: INPUT= POS TC=SLOW GAIN= 12.028
SCA: LLD= 1.000% ULD= 110.0%

ADC: GAIN= 512 OFFSET= 0 ZERO= 2.00%

PHA ADD PRESET= 300s LT
HVPS: + OV OFF STABLZ OFF
CHANNEL# DATA

0 300 300 173 148

8 114 89 105 89
16 64 76 73 59
24 43 45 43 43
32 43 34 31 29
40 33 38 25 28
48 23 28 21 28
56 26 28 19 25
64 22 21 34 24
72 20 14 22 14
80 18 13 18 26
88 19 22 20 28
96 32 47 45 52
104 44 34 40 38
112 25 25 27 24
120 26 23 23 22
128 12 31 25 20
136 21 21 18 28
144 26 17 23 27
152 31 30 32 35
160 33 33 38 43
168 45 69 71 95
176 620 937 1273 1714
184 3157 2914 2458 2101
192 328 2390 115 69
200 6 7 2 4
208 1 4 2 2
216 2 0 4 1
224 1l 0 1 1
232 4 1l 2 1
240 0 0 0 0
248 2 0 o] 1

0S5 NOV 90

TRUE TIME=
143 138
97 73
58 55
33 42
26 25
27 32
31 28
27 29
16 20
21 21
17 20
38 30
53 56
40 35
40 19
38 24
27 25
22 25
30 17
34 33
42 45
128 213
2145 2608
1660 1179
31 21
3 1l
1 0
3 0
1l 0
0 1
0 0
0 0

16:14 PAGE
300 SECS
119 108
72 72
38 64
50 38
30 23
35 30
28 34
19 18
22 17
17 14
24 23
32 32
60 47
43 33
26 24
24 23
25 17
33 30
36 26
40 49
56 57
310 418
2872 3118
796 490
16 20
2 5
2 0
0 0
4 1
1 1
0 0
0 1l

1



TAG NO. 9 SERIES 10

MEMORY= 9/16 LIVE TIME= 300 SECs
COLLECT STARTED ON 30 OCT 90 AT 17:17:35
AMP: INPUT= POS TC=SLOW GAIN= 12.028
SCA: LLD= 1.000% ULD= 110.0%

ADC: GAIN= 512 OFFSET= 0 ZERO= 2.00%

PHA ADD PRESET= 300s LT
HVPS: + OV OFF STABLZ OFF
CHANNEL# DATA

0 300 300 173 181

8 108 131 101 920
16 90 66 63 60
24 44 70 49 48
32 42 34 29 45
40 29 28 33 17
48 25 31 31 26
56 38 32 31 28
64 18 23 26 20
72 18 21 17 22
80 20 17 18 21
88 23 19 24 28
96 37 41 51 40
104 57 43 40 40
112 31 33 39 21
120 26 24 14 33
128 24 28 23 26
136 19 22 22 25
144 32 31 18 27
152 41 24 41 30
160 43 43 44 34
168 52 59 70 69
176 489 672 1042 1402
184 3109 3124 2797 2398
192 426 278 139 71
200 6 5 6 6
208 1 0 0 1
216 0 3 2 1
224 1 1 0 1
232 1 2 2 0
240 0 0 1 2
248 1l 0 1l 0

TRUE TIME=
154 179
97 83
56 50
41 43
30 35
35 28
23 28
24 28
18 20
is8 18
20 15
31 32
63 45
47 42
41 28
27 22
17 31
25 23
31 23
38 33
41 42
93 136
1881 2358
1879 1420
51 30
1 1l
0 0
1 0
0 o
2 1
1 1
0 2

05 NOV 90 16:16

PAGE 1

300 SECs
133 123
82 84
61 45
41 42
40 26
29 31
22 26
24 18
26 20
25 17
31 23
48 42
58 56
29 31
32 28
25 25
27 26
25 32
24 39
37 54
57 46
230 343
2792 3046
1004 631
12 18
0 2
0 2
2 0
0 2
0 1
0 0
0 0



TAG NO. 10 SERIES 10 0S5 NOV 90
MEMORY=10/16 LIVE TIME= 300 SECS TRUE TIME=
COLLECT STARTED ON 30 OCT 90 AT 17:31:05
AMP: INPUT= POS TC=SLOW GAIN= 12.028
SCA: LLD= 1.000% ULD= 110.0%
ADC: GAIN= 512 OFFSET= 0 Z2ERO= 2.00%
PHA ADD PRESET= 300s LT
HVPS: + 0V OFF STABLZ OFF
CHANNEL# DATA
0 300 300 266 261 227 213
8 143 173 126 142 126 116
16 114 110 96 88 90 94
24 73 63 65 61 60 62
32 40 47 38 50 39 35
40 40 34 39 42 36 25
48 41 34 32 34 36 35
56 33 44 24 21 33 35
64 32 35 31 30 25 31
72 31 22 18 21 26 27
80 33 21 24 20 26 20
88 24 31 30 27 29 43
96 48 55 59 43 44 58
104 59 42 52 41 46 47
112 34 45 30 26 27 24
120 25 24 21 23 26 28
128 29 22 31 24 24 11
136 36 36 20 19 19 33
144 19 27 23 21 36 26
152 32 26 38 38 36 31
160 43 43 45 40 41 49
168 31 59 68 83 86 110
176 438 637 909 1289 1691 2212
184 3202 3174 2845 2551 2062 1566
192 517 321 205 98 70 42
200 13 9 7 7 3 2
208 2 1l 2 1 3 1
216 1l 1l 1 1l 2 1
224 1l 0 0 1l 2 0
232 1 1l 2 3 1l i
240 0 0 0 0 1 0
248 0 1l 3 1l 0 1

16:18 PAGE
300 SECsS
189 le8
123 107
70 67
65 70
38 50
41 29
34 37
36 20
21 25
27 25
31 26
44 38
50 43
39 25
39 24
24 24
41 29
24 25
28 37
33 34
47 50
215 272
2633 2954
1070 790
23 21
1 0
3 0
0 0
0] 2
0 2
2 0
0 0

1

.,

A 7 —— -

< ———
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TAG NO. 12 SERIES 10
MEMORY=12/16 LIVE TIME= 300 SECS
COLLECT STARTED ON 30 OCT 90 AT 17:55:14

AMP: INPUT= POS TC=SLOW GAIN= 11.772
SCA: LLD= 1.000% ULD= 110.0%

ADC: GAIN= 512 OFFSET= 0 ZERO= 2.00%

PHA ADD PRESET= 300s LT

HVPS: + OV OFF STABLZ OFF
CHANNEL# DATA

0 300 300 182 181

8 106 109 104 91

16 69 76 73 68

24 50 60 60 45

32 39 35 27 45

40 42 19 26 34

48 36 29 25 26

56 21 23 26 19

64 20 19 26 18

72 19 21 34 31

80 22 20 22 23

88 23 22 33 39

926 40 46 44 35

104 55 53 47 49

112 46 35 39 28

120 23 29 22 18

128 26 23 21 27

136 28 17 22 24

144 29 31 23 23

152 35 31 28 30

160 34 25 35 45

168 51 54 66 74

176 333 507 751 1018

184 3067 3172 3013 2712

192 665 416 281 173

200 11 8 4 3

208 1 3 2 4

216 3 0 2 2

224 3 2 3 1l

232 0 0 1l 1

240 o 1l 0 0

248 1l 0 2 0

05 NOV 90
TRUE TIME=
159 163
103 86
52 61
3é 48
34 35
27 35
25 24
21 23
21 14
31 25
21 15
24 47
55 47
32 41
19 23
31 29
21 24
27 24
29 31
37 38
47 42
89 110
1423 1974
2324 1793
99 46
2 5
3 1
3 2
4 0
1 0
1 1
1l 0

16:20 PAGE 1
300 SECs
151 131
20 98
51 63
40 32
37 36
33 36
26 26
22 25
28 20
23 22
19 18
35 42
67 43
34 43
27 36
27 26
22 28
24 20
28 20
36 37
42 47
159 254
2411 2707
1397 997
29 12
2 1l
1 3
1 1
1 0
0 0
0 0
0 0




TAG NO. 13 SERIES 10
MEMORY=13/16 LIVE TIME= 300 SECS
COLLECT STARTED ON 30 OCT 90 AT 18:02:34
AMP: INPUT= POS TC=SLOW GAIN= 11.772
SCA: LLD= 1.000% ULD= 110.0%

ADC: GAIN= 512 OFFSET= 0 ZERO= 2.00%

PHA ADD PRESET= 300s LT
HVPS: + OV OFF STABLZ OFF
CHANNEL# DATA

0 300 300 186 153

8 103 116 117 104
16 75 72 63 52
24 60 40 38 36
32 44 56 45 43
40 29 32 33 32
48 32 26 25 28
56 41 23 28 34
64 16 21 18 26
72 24 16 17 22
80 22 24 18 22
88 29 30 30 36
96 39 51 44 49
104 47 55 42 34
112 40 26 31 18
120 24 24 32 23
128 27 26 27 26
136 33 17 30 30
144 29 25 36 32
152 27 40 34 36
160 47 36 46 39
168 89 91 140 152
176 1106 1512 1998 2448
184 2716 2157 1724 1178
192 127 74 39 16
200 4 5 6 1l
208 0 2 1l 0
216 0 2 2 0
224 2 1 3 1l
232 1l Y 0 1l
240 0 0 0 0
248 0 0 0 0

05 NOV 90

TRUE TIME=
178 141
99 96
72 70
63 38
53 24
33 31
25 35
18 25
30 17
22 18
22 23
27 42
44 53
36 32
38 23
23 26
23 31
23 29
37 37
41 37
47 46
219 347
2969 3146
817 588
17 13
1l 2
2 1
0 1l
() 1l
0 0
0 1l
0 1

l6:22 PAGE 1
300 SECS
153 137
69 71
65 36
39 33
27 30
33 36
33 21
22 19
18 22
21 16
28 28
37 47
46 51
33 47
32 19
27 20
14 22
24 31
40 24
53 31
55 55
544 774
3201 3055
366 212
6 4
1 3
1 1
0 0
0 0
0 3
1l 0
1l 0




TAG NO. 21 SERIES 10

MEMORY= 1/16 LIVE TIME= 300 SECs
COLLECT STARTED ON 31 OCT 90 AT 10:51:49
AMP: INPUT= POS TC=SLOW GAIN= 12.142
SCA: LLD= 1.000% ULD= 110.0%

ADC: GAIN= 512 OFFSET= 0 ZERO= 2.00%
PHA ADD PRESET= 300s LT
HVPS: + OV OFF STABLZ OFF

CHANNEL# DATA
0 300 300 191 191
8 109 109 109 107
16 87 71 66 62
24 53 53 60 45
32 43 32 30 43
40 44 34 22 37
48 22 21 31 30
56 27 20 21 22
64 19 20 22 26
72 28 23 21 26
80 19 23 17 25
88 29 29 31 42
96 48 41 44 46
104 47 36 46 46
112 21 23 27 22
120 29 27 33 32
128 20 29 32 26
136 24 17 29 42
144 29 35 36 30
152 30 48 38 37
le0 44 51 53 58
168 133 146 204 330
176 1436 1719 2031 2242
184 2456 2045 1671 1274
192 134 78 49 32
200 5 3 4 3
208 2 3 1 0
216 2 0 1l 2
224 1l 0 0 1l
232 1 b 1l 1
240 0 0 0 0
248 0 0 o 1l

05 NOV 90

TRUE TIME=
174 146
77 84
71 52
48 42
35 32
38 34
27 29
23 21
19 20
21 21
21 24
42 29
36 41
45 35
29 18
27 16
20 23
28 35
27 24
53 32
62 61
481 689
2440 2596
877 609
14 10
1 2
1 1l
0 0
2 1l
0 2
1l 0
0 1l

16:24 PAGE
300 SECS
140 125
78 96
57 52
38 35
31 29
32 28
28 20
20 20
20 23
31 20
29 21
40 44
53 52
41 36
33 30
23 29
19 25
34 25
26 31
42 55
75 101
923 1196
2696 2680
351 254
7 3
3 3
0 2
0 2
1l 2
0 0
0 0
0 2

b




TAG NO. 22 SERIES 10 05 NOV 90 16:26 PAGE 1
MEMORY= 2/16 LIVE TIME= 300 SECS TRUE TIME= 300 SECS
COLLECT STARTED ON 31 OCT 90 AT 11:24:58

AMP: INPUT= POS TC=SLOW GAIN= 12.142

SCA: LLD= 1.000% ULD= 110.0%

ADC: GAIN= 512 OFFSET= 0 ZERO= 2.00%

PHA ADD PRESET= 300s LT

HVPS: + 0OV OFF STABLZ OFF

CHANNEL# DATA
0 300 300 153 144 131 124 111 89
8 100 83 79 81 81 73 72 71
16 51 54 55 67 54 47 55 48
24 39 41 31 41 34 41 34 41
32 40 40 34 33 28 25 26 26
40 30 17 33 18 42 30 18 26
48 20 30 33 29 26 32 28 25
56 23 27 19 20 23 28 21 22
64 18 24 21 20 23 23 18 22
72 24 21 23 17 19 20 18 29
80 18 24 20 25 23 14 26 23
88 34 28 25 34 29 28 42 48
96 34 45 57 42 54 48 55 47
104 46 45 36 39 45 44 34 38
112 38 36 26 30 25 28 27 22
120 19 10 15 21 30 23 31 21
128 24 19 17 26 28 24 24 26
136 23 28 21 26 29 24 26 20
144 26 23 33 22 28 21 33 28
152 27 31 41 28 38 39 67 36
160 33 36 54 53 56 55 64 54
168 77 108 153 210 297 411 577 845
176 1062 1378 1662 1984 2148 2440 2684 2665
184 2703 2510 2221 1746 1382 1062 679 466
192 294 201 98 52 42 19 16 8
200 5 10 3 0 3 1 2 1
208 1 3 4 1 2 0 2 2
216 3 1 1l 0 2 0 1 0
224 1 1l 1 0 1l 0 0 1
232 1 2 0 0 1 0 2 0
240 1l 1l 0 0 2 0 0 Q
248 0 1 0 0 1 2 0 0




TAG NO. 23 SERIES 10 05 NOV 90 16:28 PAGE 1
MEMORY= 3/16 LIVE TIME= 300 SECS TRUE TIME= 300 SECs
COLLECT STARTED ON 31 OCT 90 AT 15:59:16

AMP: INPUT= POS TC=SLOW GAIN= 12.142

SCA: LLD= 1.000% ULD= 110.0%

ADC: GAIN= 512 OFFSET= 0 ZERO= 2.00%

PHA ADD PRESET= 300s LT

HVPS: + OV OFF STABLZ OFF

CHANNEL# DATA
0 300 300 144 108 81 94 87 81
8 77 68 69 60 76 56 50 55
16 47 65 44 48 35 47 65 34
24 35 30 46 28 46 31 20 28
32 34 29 31 27 35 30 36 19
40 25 36 37 25 23 26 19 19
48 19 14 30 31 27 22 20 21
56 15 22 23 17 12 17 19 20
64 16 le 18 16 19 13 21 21
72 16 19 21 20 20 22 18 18
80 31 22 15 21 22 16 26 28
88 26 29 22 27 35 41 39 35
96 37 48 52 40 64 49 42 46
104 51 38 52 31 45 39 28 35
112 35 29 31 26 31 23 21 31
120 17 27 26 22 21 15 8 26
128 21 23 29 19 24 31 19 29
136 22 26 23 24 24 17 22 18
144 20 18 23 19 33 27 32 33
152 36 33 34 29 34 39 34 39
160 49 38 39 38 47 57 58 49
168 80 94 98 169 218 349 524 709
176 939 1230 1502 1861 2266 2520 2809 2802
184 2740 2598 2339 1923 1449 1075 673 510
192 315 180 101 44 30 36 11 9
200 6 9 3 4 4 0 3 2
208 0 0 0 3 0 0 0 2
216 3 0 0 1l 1 3 2 1
224 0 0 0 0 1l 0 0 0
232 0 0 0 2 0 0 2 0
240 0 2 0 0 2 1 0 1
248 0 1l 1l 4 0 3 0 0




TAG NO. 24 SERIES 10
MEMORY= 4/16 LIVE TIME= 300 SECS
COLLECT STARTED ON 31 OCT 90 AT 16:07:35

AMP: INPUT= POS TC=SLOW GAIN= 12.142
SCA: LLD= 1.000% ULD= 110.0%

ADC: GAIN= 512 OFFSET= 0 ZERO= 2.00%

PHA ADD PRESET= 300s LT

HVPS: + OV OFF STABLZ OFF
CHANNEL# DATA

0 300 300 145 114

8 84 95 73 74

16 63 81 52 49

24 42 3s 41 36

32 20 33 29 29

40 18 22 24 24

48 32 20 22 23

56 29 21 23 28

64 18 14 23 25

72 15 16 23 18

80 24 22 22 24

88 20 23 22 13

96 45 36 48 42

104 46 36 42 30

112 24 36 30 31

120 28 23 22 30

128 35 25 25 24

136 18 26 24 23

144 28 19 34 26

152 34 42 39 42

160 29 36 37 39

168 82 87 114 177

176 1031 1333 1652 1938

184 2820 2580 2243 1775

192 273 171 103 74

200 11 ] 4 2

208 2 0 0 0

216 2 1 2 3

224 0 1l 0 1

232 2 0 0 0

240 0 0 1 1

248 2 1 2 1

05 NOV 90

TRUE TIME=
105 116
72 69
44 42
36 34
29 20
19 26
20 32
le 24
12 18
13 22
19 19
29 36
37 46
34 35
21 25
28 18
27 26
22 24
20 23
37 40
43 45
259 409
2272 2499
1394 962
31 23
7 4
1l 0
0 2
1 0
0 0
2 0
0 0

16:30 PAGE
300 SECs
103 124
56 71
30 39
28 29
28 24
33 23
26 26
15 32
20 20
17 18
22 26
32 39
37 67
27 32
33 24
23 27
26 20
26 24
19 26
43 42
60 66
531 746
2855 2854
672 418
8 9
0 3
3 3
0 2
1 1
1l 0
1l 0
l 0

1




TAG NO. 31 SERIES 10

MEMORY= 5/16 LIVE TIME= 300 SECsS
COLLECT STARTED ON 01 NOV 90 AT 09:44:07
AMP: INPUT= POS TC=SLOW GAIN= 12.142
SCA: LLD= 1.000% ULD= 110.0%

ADC: GAIN= 512 OFFSET= 0 2ZERO= 2.00%

PHA ADD PRESET= 300s LT
HVPS: + oV OFF STABLZ OFF
CHANNEL# DATA

0 300 300 134 140

8 96 78 83 75
16 67 59 39 42
24 39 37 41 46
32 29 21 24 20
40 25 20 25 26
48 24 21 28 29
56 21 24 20 17
64 17 22 31 12
72 13 17 27 17
80 21 22 13 17
88 27 21 30 26
96 39 48 52 53
104 42 38 48 44
112 35 30 23 22
120 23 22 24 28
128 21 34 19 26
136 35 22 16 25
144 29 29 26 26
152 24 32 29 23
160 31 32 42 48
168 44 54 77 87
176 545 810 1172 1523
184 3069 2913 2624 2196
192 438 263 181 105
200 8 10 8 3
208 2 1 0 2
216 1 0 0 0
224 0 2 2 1
232 0 2 0 3
240 0 0 1 0
248 0 1l 1 1

05 NOV 90

TRUE TIME=
120 107
67 47
49 34
27 37
27 36
28 31
25 17
20 13
15 23
15 24
20 27
41 30
55 62
43 39
26 19
19 18
20 22
36 28
28 12
34 41
44 48
122 170
1931 2335
1866 1414
63 46
5 2
2 0
2 1
0 0
1l 1
0 2
1 0

l6:32 PAGE 1
300 SECs
108 91
62 61
35 31
27 34
29 27
24 24
19 30
19 21
24 12
25 22
18 22
33 31
50 39
42 41
14 22
20 33
14 25
23 23
33 18
34 39
47 52
263 385
2717 3001
1003 705
23 9
5 3
3 0
1 1
1l 1
2 0
1 0
0 1




TAG NO. 32 SERIES 10 0S5 NOV 90 16:34 PAGE 1
MEMORY= 6/16 LIVE TIME= 300 SECsS TRUE TIME= 300 SECS
COLLECT STARTED ON 01 NOV 90 AT 09:56:04

AMP: INPUT= POS TC=SLOW GAIN= 12.142
SCA: LLD= 1.000% ULD= 110.0%
ADC: GAIN= 512 OFFSET= 0 ZERO= 2.00%
PHA ADD PRESET= 300s LT
HVPS: + OV OFF STABLZ OFF
CHANNEL# DATA
0 300 300 96 97 93 79 68 66
8 83 61 59 50 53 74 57 57
16 58 49 49 50 30 36 31 38
24 31 33 33 39 25 s 25 27
32 34 30 23 31 28 32 25 21
40 27 31 22 32 33 35 19 21
48 18 22 25 25 17 21 37 16
56 23 22 17 22 29 21 18 22
64 16 9 22 i6 15 22 26 15
72 15 19 18 20 12 22 19 27
80 18 20 21 15 22 21 27 15
88 24 26 26 39 30 40 40 47
96 49 36 41 48 51 59 58 55
104 43 36 35 38 46 30 35 41
112 20 16 32 17 22 14 20 28
120 31 20 17 23 17 26 24 19
128 21 22 31 22 26 15 24 29
136 21 20 20 22 27 22 le6 19
144 28 20 36 32 20 25 27 29
152 29 27 30 32 32 41 46 38
160 43 42 49 47 34 56 53 70
168 69 81 117 183 254 380 554 858
176 1060 1506 1929 2359 2700 2993 3150 2941
184 2811 2337 1878 1345 1005 669 430 259
192 145 91 51 30 21 8 7 4
200 2 11 S 1l 1l 1 2 3
208 1 0 1 1 0 1l 1 2
216 2 0 0 0 2 1 0 0
224 0 0 1l 2 0 2 2 0
232 1 1 0 1 0 0 0 0
240 1 0 0 0 1l 3 0 0
248 0 2 0 2 0 1l 0 1

L



JAG NO. 33 SERIES 10

MEMORY= 7/16 LIVE TIME= 600 SECS
COLLECT STARTED ON 01 NOV 90 AT 10:39:49
AMP: INPUT= POS TC=SLOW GAIN= 12.142
SCA: LLD= 1.000% ULD= 110.0%

ADC: GAIN= 512 OFFSET= 0 2ZERO= 2.00%

PHA ADD PRESET= 300s LT
HVPS: + OV  OFF STABLZ OFF
CHANNEL# DATA

0 600 601 448 420

8 269 234 231 223
16 179 152 139 143
24 125 106 116 98
32 85 85 67 94
40 72 64 61 79
48 62 58 61 59
56 61 56 53 55
64 47 62 39 43
72 53 36 65 k3]
80 47 49 48 32
88 64 61 57 66
96 93 106 102 109
104 104 91 86 89
112 61 59 51 59
120 49 31 50 61
128 47 43 41 59
136 54 49 41 51
144 62 56 56 81
152 70 70 70 72
160 79 84 77 76
168 118 144 202 225
176 1468 2036 2890 3563
184 6101 5651 4817 3778
192 608 424 230 120
200 10 11 7 7
208 3 S 3 3
216 4 4 3 4
224 4 1 1 3
232 1l 2 1 3
240 3 3 0 2
248 0 2 0 2

TRUE TIME=
361 323
230 216
109 121
107 920

78 83
80 54
55 67
57 57
45 53
64 52
38 54
79 80
102 109
102 88
49 48
58 65
51 46
41 65
78 59
73 69
88 96
319 465
4541 5096
2989 2252
87 51

3 6

2 2

1 1

2 2

2 0

2 0

2 0

05 NOV 90 16:36

PAGE 1

601 SECS
311 276
178 192
125 103
90 98
70 57
58 80
52 63
62 56
36 38
46 47
44 51
89 84
109 105
79 61
47 57
44 52
43 55
53 35
64 69
68 87
94 118
709 1094
5813 6015
1508 975
25 19
7 5
4 3
2 2
1l 1
1 1l
2 3
0 2

Lneic e




TAG NO. 34 SERIES 10 05 NOV 90 16:38 PAGE 1
MEMORY= 8/16 LIVE TIME= 300 SECS TRUE TIME= 300 SECS
COLLECT STARTED ON 01 NOV 90 AT 11:02:03

AMP: INPUT= POS TC=SLOW GAIN= 12.142

SCA: LLD= 1.000% ULD= 110.0%

ADC: GAIN= 512 OFFSET= 0 ZERO= 2.00%
PHA ADD PRESET= 300s LT
HVPS: + 0V OFF STABLZ OFF

CHANNEL# DATA
0 300 300 168 174 155 137 135 113
8 120 92 92 84 87 67 73 82
16 82 65 59 38 55 44 43 48
24 64 44 40 33 52 38 27 26
32 35 37 28 31 30 20 25 34
40 31 38 29 26 19 46 34 31
48 35 28 27 28 25 22 16 21
56 24 28 27 17 22 20 28 25
64 21 22 28 16 23 20 25 11
72 17 16 15 16 26 23 19 17
80 20 19 21 19 18 17 25 17
88 33 30 29 32 29 46 41 34
96 45 39 39 40 43 45 43 50
104 42 47 51 51 48 42 44 34
112 31 20 33 23 30 27 26 17
120 27 27 20 34 23 31 26 30
1238 22 31 32 27 24 29 31 23
136 25 27 24 26 32 19 26 28
144 28 25 20 35 22 33 25 33
152 32 33 25 23 37 29 45 45
160 50 44 40 43 48 48 58 52
168 42 65 63 86 98 177 215 345
176 522 774 1067 1377 1770 2179 2601 2987
184 3066 3142 2805 2423 1940 1534 1137 810
192 501 332 208 139 56 32 17 24
200 22 9 6 2 4 4 2 2
208 6 2 2 1 3 2 2 0
216 0 0 0 0 0 3 0 2
224 0 1 0 1l 1l 0 1 0
232 2 1l 0 0 0 2 1 0
240 0 1 1 1 1 0 1l 0
248 0 0 0 0 2 0 1 1




<y —

TAG NO. 35 SERIES 10 05 NOV 90 16:40 PAGE 1
MEMORY= 9/16 LIVE TIME= 300 SECS TRUE TIME= 300 SECS
COLLECT STARTED ON 01 NOV 90 AT 11:40:14

AMP: INPUT= POS TC=SLOW GAIN= 12.142

SCA: LLD= 1.000% ULD= 110.0%

ADC: GAIN= 512 OFFSET= 0 ZERO= 2.00%

PHA ADD PRESET= 300s LT
HVPS: + 0oV OFF STABLZ OFF
CHANNEL# DATA

0 300 300 146 137 130 115 114 99

8 99 88 86 70 64 82 63 64
16 61 56 72 55 52 47 45 41
24 45 41 39 33 35 28 38 26
32 31 32 40 40 31 29 25 30
40 38 34 23 22 27 24 27 29
48 18 23 21 31 14 22 27 23
56 23 35 21 16 19 20 16 20
64 24 27 24 16 34 21 18 19
72 13 21 24 14 21 19 28 19
80 20 12 23 12 23 19 21 26
88 25 20 25 19 31 32 34 33
96 37 40 36 54 49 43 54 72
104 50 46 57 36 44 35 34 36
112 24 34 47 20 33 23 24 28
120 17 22 29 26 25 21 31 22
128 23 38 28 26 23 23 28 23
136 20 21 26 14 31 25 27 22
144 31 21 29 21 26 27 30 30
152 29 29 30 27 40 45 32 35
160 44 36 49 50 51 49 54 45
168 39 48 66 78 85 135 150 243
176 308 449 697 1006 1310 1719 2112 2494
184 2794 3035 2995 2776 2456 2031 1709 1122
192 806 545 348 229 127 76 54 30
200 22 14 3 4 8 4 4 2
208 1 1 3 1 1l 0 1 4
216 1l 0 0 0 0 0 0 0
224 0 2 1 0 0 1 0 0
232 0 0 1l 2 1 0 2 0
240 0 0 0 0 1l 0 0 0
248 0 0 0 1l 0 2 1l 1




TAG NO. 36 SERIES 10
MEMORY=10/16 LIVE TIME= 300 SECS

COLLECT STARTED ON 01 NOV 90 AT 11:48:59

AMP: INPUT= POS TC=SLOW GAIN= 12.142
SCA: LLD= 1.000% ULD= 110.0%
ADC: GAIN= 512 OFFSET= 0 ZERO= 2.00%

PHA ADD PRESET= 300s LT
HVPS: + OV OFF STABLZ OFF
CHANNEL# DATA

0 300 300 174 173

8 116 100 100 97
16 75 72 68 54
24 44 52 43 43
32 49 41 32 38
40 35 36 49 34
48 32 24 20 27
56 28 26 32 22
64 30 19 30 24
72 20 26 20 21
80 28 22 24 24
88 31 22 31 30
26 47 50 49 55
104 46 51 37 36
112 34 24 29 29
120 30 27 27 8
128 28 22 28 22
136 18 28 36 26
144 29 25 30 30
152 39 37 47 22
160 39 48 47 53
168 63 78 104 152
176 1037 1371 1724 2089
184 2864 2500 209¢C 1561
192 185 104 74 44
200 3 2 5 1l
208 1 1 3 2
216 1 1l 2 o
224 0 1l 1l 0
232 1 1l 0 2
240 2 0 0 0
248 0 Q 1 0

05 NOV 90

TRUE TIME=
154 135
78 76
73 46
40 42
37 21
40 44
36 24
27 26
30 21
19 22
18 23
24 22
45 62
39 39
22 22
30 28
22 21
31 22
29 25
45 37
5% 48
198 302
2632 2893
1172 706
23 9
2 5
3 1
1 1l
1 1
1l )
0 0
1 1

16:42 PAGE
300 SECS
133 119
81 91
52 48
28 36
24 26
31 20
25 35
19 25
21 18
22 23
22 24
44 41
40 47
52 32
25 27
29 29
21 23
24 24
34 25
34 36
43 44
444 668
3131 2923
486 328
12 6
2 3
0 2
o 2
1l 0
0 0
1l 0
0 0

1




. "-"iu‘

TAG NO.

37
- MEMORY=11/16

SERIES 10

LIVE TIME=

600 SECS

COLLECT STARTED ON 01 NOV 90 AT 12:04:45
AMP: INPUT= POS TC=SLOW GAIN= 12.142

SCA: LLD= 1.000% ULD= 110.0%
0 ZERO= 2.00%

ADC: GAIN= 512 OFFSET=
PHA ADD PRESET=
HVPS: + OV OFF
CHANNEL#
0 600 601
8 293 248
16 187 189
24 118 93
32 98 84
40 75 78
48 75 52
56 46 47
64 50 49
72 47 53
80 43 41
88 54 55
96 105 106
104 98 85
112 62 65
120 47 49
128 48 43
136 51 63
144 63 60
152 66 67
160 98 93
168 128 145
176 1755 2350
184 5893 5338
192 497 293
200 12 12
208 4 6
216 1l 2
224 1 6
232 0 2
240 1l 4
248 1 2

300s LT
STABLZ OFF
DATA
492 448
250 256
179 180
106 114
70 94
86 74
64 72
57 53
47 63
56 49
42 55
50 59
87 108
98 94
62 55
39 50
61 48
55 40
69 63
81 78
88 77
187 269
3065 3945
4682 3557
175 93
1S 6
3 3
1l 3
4 4
0 3
1l 1l
4 1

05 NOV 90

TRUE TIME=
437 376
238 216
170 146
120 108
67 91
66 70
64 69
50 59
49 47
50 49
59 56
77 61
104 102
74 87
70 47
46 55
60 69
49 57
54 77
77 77
83 98
380 513
4751 5557
2678 1868
60 33
8 3
3 2
4 3
3 3
2 2

1l 1l

3 0

16:44 PAGE
601 SECS
365 350
225 205
139 143
99 98
96 74
68 77
59 47
60 60
46 53
43 45
46 62
91 65
106 88
82 €9
51 50
46 62
51 53
53 49
55 65
88 91
94 108
764 1130
6001 6177
1319 777
26 18
2 5
3 2
1l 1
0 1
1 2
3 2
1 0

1




TAG NO. 38 SERIES 10

MEMORY=12/16 LIVE TIME= 600 SECS

COLLECT STARTED ON 01 NOV 90 AT 12:26:34

AMP: INPUT= POS TC=SLOW GAIN= 12.142

SCA: LLD= 1.000% ULD= 110.0%

ADC: GAIN= 512 OFFSET= 0 ZERO= 2.00%
PHA ADD PRESET= 300s LT

HVPS: + oV OFF STABLZ OFF
CHANNEL# DATA
0 600 601 477 441
8 257 246 253 226
16 180 166 169 165
24 119 114 112 107
32 101 63 73 108
40 89 66 70 72
48 51 76 69 58
56 68 50 65 72
64 S1 49 50 58
72 40 62 47 45
80 47 54 37 46
88 56 45 60 57
96 83 98 101 122
104 105 98 83 84
112 75 74 66 71
120 43 59 53 49
128 64 45 55 51
136 49 51 49 44
144 76 61 55 63
152 81 74 67 60
160 82 79 87 109
168 121 136 172 212
176 1516 2089 2827 3816
184 6096 5557 4694 3650
192 537 340 199 115
200 17 18 5 7
208 2 3 6 6
216 3 5 2 2
224 1 1l 1l 2
232 1 3 1 3
240 1 1 0 2
248 2 0 0 o

05 NOV 90
TRUE TIME=
368 346
209 210
150 112
134 112
105 66
62 70
67 61
62 49
55 64
37 42
43 63
82 75
86 98
g0 77
64 46
59 49
45 51
61 55
73 58
77 94
87 99
296 456
4497 5384
2825 1968
66 31
7 3
2 2
1l 3
2 1
2 1
1l 2
3 1l

16:46 PAGE
601 SECS
346 314
191 193
140 118
94 82
87 76
55 68
59 72
52 54
43 48
44 44
55 45
77 92
97 101
71 73
45 49
39 43
62 59
55 43
63 65
71 68
102 99
706 1051
6060 6150
1400 871
20 18
5 5
3 3
1l 1
1l 0
0 0
0 1
0 4

1

o o e




TAG NO. 39 SERIES 10
MEMORY=13/16 LIVE TIME= 300 SECS
COLLECT STARTED ON 01 NOV 90 AT 12:46:19
AMP: INPUT= POS TC=SLOW GAIN= 12.142
SCA: LLD= 1.000% ULD= 110.0%

ADC: GAIN= 512 OFFSET= 0 ZERO= 2.00%

PHA ADD PRESET= 300s LT
HVPS: + 0V OFF STABLZ OFF
CHANNEL# DATA

0 300 300 204 188

8 129 132 91 119
16 73 80 70 71
24 69 50 52 49
32 41 32 43 33
40 44 29 29 29
48 24 21 31 26
56 22 29 25 26
64 24 26 22 18
72 21 16 26 33
80 18 15 31 25
88 28 30 33 34
96 42 48 45 47
104 45 58 52 36
112 21 27 26 26
120 24 22 21 27
128 23 15 21 15
136 27 17 22 18
144 23 20 35 24
152 38 34 40 25
160 27 48 40 32
168 54 70 65 94
176 565 789 1181 1531
184 3223 2954 2550 2156
192 366 223 131 90
200 6 3 7 1
208 0 1l 4 1l
216 0 1l 3 1
224 2 1l 1 3
232 0 1l 0 0
240 2 0 1 0
248 3 0 1 2

05 NOV 90
TRUE TIME=
140 150
82 89
57 63
58 44
47 46
34 23
26 32
18 24
21 21
20 8
20 29
30 30
51 55
45 41
30 35
24 13
26 26
24 29
34 26
42 41
48 39
1lle 176
2058 2456
1606 1300
50 17
2 3
1 1
1 1l
) 0
0 1l
1 1
0 0

l6:48 PAGE
300 SECS
119 139
80 93
51 54
41 44
36 30
25 33
32 23
32 25
23 27
31 23
27 24
38 33
53 41
31 36
23 24
25 22
23 22
20 36
21 28
33 24
53 55
273 359
2841 3109
840 617
12 14
5 1
1 1l
0 0
0] 2
1 0
0 0
0 1

1




TAG NoO. 40 SERIES 10
MEMORY=14/16 LIVE TIME= 300 SECs
COLLECT STARTED ON 01 NOV 90 AT 12:51:04
AMP: INPUT= POS TC=SLOW GAIN= 12.142
SCA: LLD= 1.000% ULD= 110.0%

ADC: GAIN= 512 OFFSET= 0 2ZERO= 2.00%

PHA ADD PRESET= 300s LT
HVPS: + OV OFF STABLZ OFF
CHANNEL# DATA

0 300 300 229 197

8 125 118 118 128
16 94 87 84 67
24 65 44 43 57
32 57 38 43 37
40 41 45 39 43
48 37 27 24 25
56 27 27 32 24
64 15 19 22 31
72 23 24 20 17
80 32 30 21 24
88 28 32 29 28
96 41 36 50 56
104 59 53 56 39
112 43 28 35 35
120 23 27 28 32
128 24 32 27 27
136 21 23 31 21
144 29 30 28 25
152 24 21 32 27
160 47 42 38 43
168 70 55 59 104
176 568 893 1133 1514
184 3157 3079 2684 2270
192 378 246 141 91
200 7 7 4 3
208 S 2 1l 0
216 1l 2 1 0
224 Q 0 2 2
232 1 1l 0 3
240 0 0 0 2
248 1 1 1 0

05 NOV 90

TRUE TIME=
212 136
107 114
57 57
46 54
36 42
27 39
24 32
37 22
27 33
24 23
19 19
28 35
43 57
53 49
36 27
21 23
29 28
31 25
28 38
35 39
43 42
123 169
2002 2510
1755 1285
41 32
5 3
3 0
4 2
0 1l
0 0
0 1
0 1

16:50 PAGE
300 SECS
158 162
102 98
55 59
47 47
34 27
36 29
36 31
35 25
29 18
20 31
25 23
42 38
45 49
31 45
30 22
21 27
22 29
20 25
34 32
48 39
43 54
273 356
2796 3063
977 619
20 7
1l 3
2 0
1 0
0 3
0 1
1 0
0 0

1




TAG NO. 41 SERIES 10 05 NOV 90 16:52 PAGE 1
MEMORY=15/16 LIVE TIME= 300 SECSs TRUE TIME= 300 SECs
COLLECT STARTED ON 01 NOV 90 AT 13:02:24

AMP: INPUT= POS TC=SLOW GAIN= 12.142

SCA: LLD= 1.000% ULD= 110.0%

ADC: GAIN= 512 OFFSET= 0 ZERO= 2.00%

PHA ADD PRESET= 300s LT
HVPS: + oV OFF STABLZ OFF
CHANNEL# DATA

0 300 300 155 152 140 128 119 115
8 93 86 98 61 84 62 77 68
16 64 66 55 63 47 40 57 43
24 48 45 46 38 34 55 30 22
32 34 30 37 34 28 22 27 35
40 38 33 24 22 24 22 37 27
48 30 23 31 21 26 27 i8 24
56 17 26 36 26 23 32 16 24
64 17 19 22 17 10 21 19 22
72 28 16 26 32 21 21 21 19
80 24 18 13 24 20 28 24 27
88 21 18 32 23 28 32 26 41
96 49 40 40 52 47 46 60 45
104 59 46 46 38 38 43 36 33
112 29 36 23 34 31 35 19 28
120 26 20 24 23 24 23 31 24
128 21 21 21 31 25 31 20 19
136 27 26 23 19 28 27 18 21
144 19 26 21 38 31 26 33 31
152 34 37 32 43 24 34 38 38
160 44 24 38 39 40 50 48 39
168 52 60 71 88 119 165 233 284
176 468 735 1035 1405 1867 2413 2826 3026
184 3220 3034 2787 2336 1936 1414 981 689
192 458 238 149 84 S50 27 26 11
200 13 2 3 5 5 1 5 1
208 0 1l 0 1l 1l 0 1 1
216 2 0 0 1 2 0 0 2
224 0 0 1l 1 2 1 0 5
232 1 0 0 0 1l 0 0 2
240 0 1 1 0 o 0 1l 1
248 1 1 2 0 0 1l 0 0

A o o o oA



TAG NO. 42 SERIES 10 05 NOV 90 16:54 PAGE 1
MEMORY=16/16 LIVE TIME= 300 SECS TRUE TIME= 301 SECS
COLLECT STARTED ON 01 NOV 90 AT 13:13:38

AMP: INPUT= POS TC=SLOW GAIN= 12.142

SCA: LLD= 1.000% ULD= 110.0%

ADC: GAIN= 512 OFFSET= 0 2ERO= 2.00%

PHA ADD PRESET= 300s LT
HVPS: + 0V OFF STABLZ OFF
CHANNEL# DATA

0 300 301 706 659 629 618 512 491

8 494 435 381 341 376 347 340 320
16 294 293 266 224 239 228 208 213
24 204 178 157 181 154 121 134 121
32 107 109 114 105 108 80 76 79
40 79 929 84 91 104 91 104 S0
48 65 84 61 74 76 78 84 91
56 79 78 67 75 59 49 49 50
64 46 50 36 40 53 36 40 45
72 43 47 45 39 55 40 48 36
80 39 30 46 29 38 28 36 33
88 41 47 38 53 47 49 51 53
96 62 50 47 50 65 71 65 64
104 58 67 57 62 54 55 54 47
112 55 39 41 41 37 34 50 30
120 42 34 40 35 44 33 31 40
128 40 29 26 33 28 32 48 34
136 28 34 31 30 28 24 28 31
144 46 42 39 43 34 36 38 49
152 35 31 42 38 39 48 43 55
160 48 44 59 40 46 53 53 51
lé68 59 75 109 113 178 246 347 504
176 677 1010 1269 1775 2245 2541 2946 3001
184 3116 2791 2465 2020 1502 1131 779 518
192 321 193 123 83 49 22 20 19
200 12 7 12 6 5 5 8 4
208 0 7 S 2 1 4 4 5
216 6 6 3 3 4 1 5 3
224 8 2 6 6 4 5 4 3
232 1l 0 2 4 5 5 1 2
240 2 2 4 1l 2 2 2 4
248 2 1l 5 6 1l 2 1 5
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VK L CARPDRATEN

REPORT OF LABORATORY ANALYSIS

T ALS.ARNIE YV Lt

.. Pauy) Ccrps of Engineering
142 USPC & Custom House
St. Paul, MN 55]01-9808

Attn: Ms. Debbie Peterson

10047 _
PACE Sample Humber:
Date Collecled:
Date Recefved:
arameter

Tals) a

INDIVIDUAL PARAMETERS
Bardum

Cadmium

Chroemiym

Copper

Lead

Hicke)

~ 7. ¥ 4

ACHS FOR VOLATILE ORGAMICS-5240
Qate Analyzed

Thlornmethane

Sromomethana -
Yiryl chloride

Chioroethane

Methylene chlaride

Acetone

Carbon disulfide
1.1-0lchloroethylene

1. 1-Dichloroethane

Trans-l 2-dichlorgethylene
Chiooform

1.2-D1¢chlgroethane
2-Butanone (MEX)

L1 i-Trichloroethane
Carbon tetrachloride
Vinyl acetate
8romcdichloromethane

. Method Detection Limit

December 3), 1990
PACE Project

mg’L
mg/L
mg/L
mg/L
mg/L
mg/ L

ug/l
ug/L
ug/L
ug/tL
ug/t

ug/L
Jyg/l
ug/L
ug/L
ug/L
ug/L

ug/L
ug/t
ug/L
UgiL
vg/L
ug/L

ND fiot detected at or above the MDL.

Number: 901130506

10 0468517 10 0458525 10 C4655:
11/27/9¢ 11727790 11/21/90
11/28/90  YVi2B/90  11iz8/90

M, -1 1=2 2=1
0.0 0.02 0.02 2.0¢
0.00C5 0.00) 0.001 2.002
0.005 WD ND 0.011
0.005 9.012 0.015 G.039
0.008 0.020 0.028 ND
0.025 Mo ND NU

8 12/03/90 B 12703730 8 12/03/ %

3.7 ND ND ND
7.1 ND ND ND
6.0 "0 ND ND
4.1 o NG ND
10 NO ND ND
10 ND cn ) Mo
5.0 ND ND ND
6.5 ND ND ND
4.4 ND ND NO
3.7 NO ND ND
4.5 ND ND ND
3.9 ND ND ND
10 ND ND NO
4.3 ND ND ND
3.8 NO ND NO
2.8 NO ND ND
4.3 NO ND NO

1319 Counws 0r.ep NLtd
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5. Debbie Peterson

REPORT OF LABORATORY ANALYSIS

December 31, 1990
PACE Project

Humber :

—~Oowm~—ouwu

— o Ly P PO W MM
QWP

DO - .

oy — 6 N &R
O N ny

0.002
0.0022
0.040
0.014

0.01s
0.28
0.002

Page 2
10047
PACE Sample Number:
Date Collected: -
NDate Recelved:
P I Linis
QRGANIC ANALYSIS
GCMS TrOR VOLATILE ORGANICS-82490
1.1.,2,2-Tetrachloroethane ug/L
1,2-Dichloropropane ug/L
Trans-1,3-dichloropropene vg/L
Trichlorcethylene ug/L
oibyomochioremethane ug/L
1,1, 2=-Trichloroethane ug/lL
Benzene ug/L
Cis~1,3-dichloropropene ug/L
2-Cnlorcethylviny) ether ug/il
P moform ug/L
< @xanone vg/L
4-Methyl-2pentancne (MISK) ug/L
Tetrachlgreethylene ug/i_
Toluene vg/L
Thiorcber2ene ug/t
fthyl Lenzene ug/t
Styrene ug/lL
Xylene, total ug/L
METHOD o08-PESTICIDES AND PCBS IN WATER
Date Analyzed
Cate Extracted -
a-BnC ug/L
a-BHC vg/t
A-BHC ug/L
L-BHC vg/L
h~8HC ug/L
q-8HC (Lindane) ug/t
A Method Detection Limit

Not detected at or above the MDL.
rA Not analyzed due to laLoratory accldent.

713 Qougres Urve Nt

901130506

10 0468517 10 2468525 10 (45852

11/27/50 11727790  11/27/93
11/28/90 11728790 11728745
1=1 1.2 21

ND ND ND

ND ND ND

ND ND ND

ND ND ND

ND ND ND

ND ND ND

NO NO ND

ND ND ND

ND ND ND

ND ND ND

ND ND T OND

NO ND N

ND ND ND

ND ND ND

ND ND ND

ND ND ND

ND ND ND

ND ND NO

NA NA G 12/13/80
- - 1274790
- NA -

- - ND

NA - -

- NA

- - ND

NA - -

- NA -
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Ly gs en REPORT OF LABORATORY ANALYSIS

EET RN SN T S N S SR

Ms. Debtie Petersca December 31, 1990
Page 3 PACE Project
Numpbevr: $S01130506

10047
PACC Sample Number: _ 10 0468517 10 (0468525 12 04635
Date Collected: WV/27/90 1127190  11727/9C
Date Recelved: _ 11728790  11/28/90 11/28/37
Sarameter Lndts MDL . 1l 122 2=)
QRCARIC ANALYSIS
HETHOD BOS-PESTICIDES AND PCBS iIN MWATER
g-BHC (Lindane) ugrl 0.0022 - - ND
g-8HC (Lindane) ug/L 0.040 NA - -
d=BHC ug/L 0.001 -~ NA -
a-BHC ug-L 0.00M1 - NO
¢-8HC ug/L 0.020 WA - -
Heptachlor ug/L 0.001 -~ NA -
heptachler ug/t 0.00"M - - ND
Heptachlor ug/L 0.020 NA -
*ldrin ug/L 0.05% - NA -

ldrin ug/L 1.1 NA -
reptachlor epoxide ug/L 3.003 - NA -
Heptachlor epowide ug/l 0.060 NA - -
Cadosulfan | g/t 0.003 - NA -
Endosvifan ug/L G.060 NA - -
Otelarin ug/L ¢.003 - NA -
Uieldrin ug/L 0.0033 - - NO
Dieldrin ug/L 0.060 NA - -
Endrin ugsL 0.007 - NA -
Endrin ug/L 0.0077 - - ND
Endrin _ug/L 0.14 NA - -
4,4-000 ug/L 0.006 - NA -
d4.4-000 ug/L 0.0066 - - ND
4,4-000 ug/L 0.12 NA - -
fndosuifan [1 ug/L 0.00% -~ NA -
Endosulfan [! ug/L 0.10 NA - -
n,4-DD7 ug/t 0.009 - NA -
4.4-DDT uy/L 0.0099 - - ND
4.4-puT uy/L 0.18 NA - -

Method Oetection Limit
hu Not detectled at or above the MOL.
NA Not analyzed Jue to laboratory accident.

i
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T naoc et REPORT OF LABORATORY ANALYSIS

Tt aS,u%AmTE 0 et

Ms. Debble Peterson Cecembar 31, 199C
Page 4 PACE Project
Number: 901130506

10047
PACE Sample Humber: 10 0468517 10 0468525 16 0dR3::
Date Collected: : 11727790 11/27/90 1127140
Cate Received: 11/28/90  11/23/90 11/28/9¢
Barameter Unlts MOL. 1=l 1-2 2-1
QRSANIC ANBLYSIS
METHOO 678-PESTICIDES AND PCEBS IN WATER
4,3-00E ug/L 0.007 - NA -
4,4-0DE ug/L 0.0077 - - ND
4,4-00¢ ug/L 0.14 NA - -
Endyin aldehyde ug/L 0.20 - NA
Endrin aldehyde ug/L 4.0 NA - -
Cndosu!lfan :uifate ug/L 0.056 - NA -
Endosulfan su!fate ug/L 1.1 NA - -

xaphene ugiL 1.0 - NA -
‘yxaphene ug/L 20 NA - -
PCB-1016 ug/L .10 - N& -
PCB-1016 ug/L 0.11 - - ND
PCB-1016 ug/L 2.0 NA - -
pCg-1221 ug/L 0.10 -~ NA -
PCR-1221 ua/L 0.17 - - ND
PCB-1221 ug/L 2.0 NA - -
PCB-1232 ug/L 0.10 - NA -
PCB-1232 ug/L 0.1 - - ND
PCB-1232 ug/tL 2.0 NA - -
PCB-1242 ug/L 0-10 NA -
PCB-1242 ug/L 0.1 - - ND
PCB-1242 ug/L 2.0 NA - -
PCB-1248 ug/L 0.10 - NA -
PCB-~1243 ug/L 0.1 - - ND
PCB-1248 ug/L 2.0 NA -
PCB-1294 ug/L 0.10 - NA -
PCB-1254 ug/L 0. - - ND
PCB-1254 ug/L 2.0 NA - -
PCB-1260 ug/L 2.10 -~ NA -
HoL Method Detection Limit
NA Not analyzed due to laboratory accident.
ND Mot detected at or apove the M{L. i




AR}

(AR}

[ ]
"

X cﬁoca res REPORT OF LABORATORY ANALYSIS

Tmi 3y ,0ta0CH uf Buaiats

Ms. Debble Peterson

Page 5 PACE Project

10047

FACE Sample MNumber:

Number :

December 33, 1990

901130506

10 0468517 10 468525 10 (4685:

Date Collected: 11/27/90  11/27/90 11/27/6¢C
Date Recelved: 11/28/90 11/28/90 i1/28/30
Paraueter Ualts MOt 1=-1 1=2 2-=1
QRCANIC ANALYSIS

METHQOD 608-PESTICIDES AND PCBS IN WATER

PCR-1260 ug/L 0.11 - - ND
FCB-1260 ug/L 2.0 NA - -
Chlordane (tech) ug/iL ¢.1¢ - NA -
Chlordane (tech) ug/L 0. - ND
Chlordane (tech? ug/L 2.0 NA - -

ML Method Datectlion Limit

nn Not cetected at or above the MDL.

Not analvzed cue to laboratory accident.
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REPORT OF LABORATORY ANALYSIS

P
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Ms. Debble Peterson
Page 6

10047

PACE Sample Mumber:
Date Collected:
Date Reretved:

Parsmeta;
INORGANIC ANAIYSIS

INDIVIDUAL PARAMETERS
Bartumn

Cadmium

Chromium

Copper

Lead

Nicke!

" oo | [

"MS FOR VOLATILE QRGANICS-8240
ate Analvzed
Chioromethane _
€romome thane
YInyl chloride
Chioroethane
Methylene chioride

Acetone

Carbon gisulfide
I,I-Dichloroethylene

1, 1-Dichloroethane
Trans-1,2-dichloroethylene
Chloroform

1.2-Dichloroethane
Z-Butanone (MEX)

Lo 1-Tvichioroethane
Carbon tetrachlortde
Vinyl acetate
Bremodichloremethane

'.1,2,2-Tetrachiorgethane
I,2-Dichloropropane

MO Methoy Oetection Limit

December 31, 1990
PACE Project

$01130506

e e e

10 0468541 -
11/27/90
11/28/90

mg/L
mg/L
mg/L
mg/L
mg/L
ing/L

ug/t
ug/L
ug/L
ug/L
ug/L

ug/L
ug/lL
ug/L
ug/L
vg/L
ug/L

T ugfL

ug/L
ug/L
ug/L
vg/L
ug/L

ug/L
ug/L

HO Not detected at or above the MDL.

— Oy~ N
-— ) e~y

St HL YLD —
- - T O o
O DN ewnoO

BOoWe —w
. . . . o.
ow wW o0 00 tu

w N

0.02
0.002
0.010
N.027
ND

ND

B 12/05/90
ND
ND
ND
ND
ND

ND

ND

ND

ND

ND

ND -

NO
ND
NO
NO
NO
NO

ND
ND

>
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Ms. Debbie Peterson December 31, 1990
Page 7 PACE Project
Number: 901130506
10047
PACE Sample Number: 10 0468541
Date Collected: 11/27/90
Late Recelved: 11/28/90
Payameter Units MO 22
QRGANTC ANALYSIS
GIMS FOR VOLAYILE CRGANICS-824C
Trans-1, 3-dichloroprepene ug/iL 2.1 ND
Tvichloroethylene ug/L 5.9 ND
Dibromechloromethane ug/L 3.0 ND
1,1,2=Trtchloroethane ug/L 3.1 ND
nzene ug/t 2.1 ND
JAs-1 3-dicnlorop:cpene ug/L 1.4 ND
2-Chloresthy!iny!l ether ug/l 6.3 ND
Bromofore ug/L 4.0 ND
2-Hexanone ug/L e NO
d-Methyl-2pentanone (MIBK) ug/i 10 ND
Tetrachlorcethylane ug/L 2.2 ND
1oluene ug/L 4.3 ND
Chlorobenzene ug/L 2.5 ND
Ethyl beinzene ug/L 4.2 ND
Styrene ug/t 1.7 ND
Xylene, {otal ug/L §.0 ND
METHOD 603-PESTICIDES AND PCBS IN WATER
Date Analyzed G 12/13/90
Date Extracted 12/4/90
a-BNC ug/L 0.0022 ND
b-BHC ug/L 0.015 ND
g-BHC (Lindane) ug/L 0.0022 ND
d-BHC ug/L 0.0011 ND
Heptachlor ug/L 0.0011 ND
-~ Nieldrin ug/L 0.0033 ND
{ Irin ug/L 0.0077 ND
4,4-00D ug/L 0.0066 NO
4,.4-00L7 vg/L 0.0099 NO

4 4-0DE ug/L C.0077 ND

(X1} Hablomd rabastlam ¢ T.alr




PQ ce REPORT OF LABCRATORY ANALYSIS

tal 335.na808 0

ms. Deblie Peterson December 31, 1950
Page 8 PACE Project

Number: 901130506
10047
PACE Sample Mumber: 10 0468541
Date Collected: 11/27/90
Qate Recelved: 11/28/90
Paraueter Lnits ML 2.0
ORGANIC ANALYSIS
METHOD 6C8~PESTICIDES AND PCEBS IN WATER
PCB-1016 ug/L 0.11 ND
PCB-1221 ug/L 0.11 ND
PLB-1232 ug/L 0.11  ND
PCB-1242 ug/L 0.11 ND
PCB-1248 ug/L 0.1 ND
PCB-1254 ug/L 0.11 ND
PCB-1269 ug/L 0.1 ND
Chlordane (tech’ ug/tL 0. ND
noL fethod Cetectlon Limit

HD Not uestected at ¢r above the MDL.
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| r",.‘.'o-p . ,.‘ o REPORT OF LABORATORY ANALYSIS
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Ms. Debble Peterson December 31, 1990
Page 9 PACE Project
Number: 901130506
10047
PACE Sample Humber: 10 0468576 10 0468592 10 2divn
Date Collected: 11/27/90 11/27/80 11727769
Date Received: 11/28/90 V1/28790 11728/9%
M-1 M=-2 Cl+e2
Eacametey Units DL leachate  leachate  leachais
(2 (2> (2)
JUCRGANIC ANALYSIS
INOIVICUAL PARAMETERS
Mercury mg/L 0.0008 ND ND ND

RCRA TCXICIT: METALS

Arsentc mg’lL 0.094 ND ND
Earium mg/L 0.00€ 0.43 0.95
Cadmium ng/L 0. Ooé::gfii:; ( ND

Chromium mg/ L 0.0 . 83 ND
l d mg/L 0.9345 0.10 o NO
S..enfum mg/L 0.081 ND ND
Silver ng/L 0.005 ND ND NG
Dh.'aallc amni,:ls -
TCLP SEMIVOLATILES
Date Analyzed C12/12/90 C '2/12790 C 12/12/9G
Date Extracted 12/10/90 12/1¢/90  12/30/90
9-Cresol mg/L 200 ND ND ND
m-Cresol mg/L 200 ND ND ND
p-Cresol myg/L 200 ND ND ND
V,4-Dichlorcbenzene mg/L 7.5 ND ND . NO
2,4-Dinftrotoluene mg/L 0.13 ND ND ND
Hexachlorobenzene mg/L 0.3 ND ND ND
Hexachloro-1, 3-butadiene mg/L 0.5 ND NO ND
Hexachloroethane mg/L 3.0 ND ND NO
Nitrobenzene - mg/L 2.0 ND ND NO
Pentachlorophenol mg/L 100 ND ND ND
Pyridine ng/L 5.0 ND ND ND
) A1l analysts performed on Toxic Characteristic Leachate.
) A1l analysls performed on Toxic Characteristic Leachate for Volatiles.
“OL Method Detection Limit

ND Not detected at or above the MOL.
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REPORT OF LABORATORY AMALYSIS

Ms . Debbie Peterson
Page 10

10047

PACE Sample kumber:
Date Ccllected:
Date Received:

Parametar

CRCANIC ANALYSIS

TCLP SEMIVOLATILES
< «.5—Trich1or0pheno}
2,3.6-Trichlorophengl

TCLP VOLATILES
.te Analyzed

senzen2 (TCLP fequlatory L1sT)
chiovide (TCLP Reg.
Chlornbenzene (TCLP Requlatory List)
2-Butancone (MEK) (TCLF Reguiatery cist)
Tatvacalorcetiylene (TCLP Reg. List)

Carton tetya

Trichlorcethytene (TCL? Regulatory List)
Cniloreform (TCLP Requlatory List)
1.2-Dichioroethane(TCLP Regulatory List)
1,1-Dichloroethylene (TCLP-Reg. List)
Vinyl chloride (TCLP Regulatory List)

R A1 analysis performed on Toxic
(2) A1l analysts performed on Toxic
MoL Method Detection Limit

December 31,

PACE Project

ma/L
mg/ L

ug/t
ua/L
ug/tL
ug/i
ug/t

ug/L
uyg/L
ug/L
ug/L
ug/L

Number :

1990
901130506
10 0468576 10 D468592 10 34680
11/27/90 11727780  11/27/90
11/28/90 13/28/90 11/28/99
M-1 M=2 Cle2
_MD' . leachate  leachate  leachate
(2) (2) (2)
400 ND ND ND
2.0 ND ND ND
B 12/13790 B 12/13/60 8 12/33/:
27 ND ND ND
38 ND ND ND
29 ND 1)) [ —
100 ND ND G
71 NO ND N
35 ND NO ND
45 ND ND ND
39 ND ND ND
65 ND ND ND
60 NO ND ND

Characteristic Leachate.
Characteristic Leachate for Volatiles.

ND Not detected at or above the MOL,

. YO
_.\¢ﬂ0¢$5‘7
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ORI VOLATILE

SAMPLED:  11/27/90
ANALYZED:  01/04/91
eLPORTED:  01/08/91

REPORTING ANOUNT
LINIT TFOUND
(UG/L) (UG/L) COMPOUND

JNPQUND

‘ehlorodifluoronethaned
1laromethane <
.nyl Chloride <
romomethans <
aloroethans <
ichlerofluoromethane <
richlorofluoronmethane <
:ichloro-
trifluorcethane
.i~Dichlorgethens
;lgl Chloride
«thylene Chloride
-1,4=Dichlortoethene
1-Dichloroethans
i~dichloropropane
-1,2 Dichloroethene
loreoforn
‘omochloromethane
1,1=-Triehloroethane
l-pichloropropens
rbhon Tetrachlorzide
* D' ‘hleroethane
_ 1. roethene
2-Dichlorepropane
-omodichleosorethane
‘bromomethane
~-i,3-Pichloropropene
-1.,3-pichloropropene
1.,2-Trichlorcethane
,S-Dichlo:ozropano
serachlaroesthene
naorodibromonsthense
. 2~Dibromosthane
alorobenzene
112«Tetrachlorocethane
comofora

AAANAAAANAAAANAANAANAANAANAANNAAANAAANANANAA

COMMENTS:

-eqend:
< » less than
P9 = peak present

1.0

N
.

e & @ ° 9 & 9 » B 6 & a4 @ * * & ° o ®

HOOrHrODOOOOOrOO00OOO0DADOORTIOOOD MNIFLHMNI

@ o o % & o & s o

1 QMNMMNOUNNSNNNMNOMNNIFORDNODOWMIFEDMDOVIN IO OO0 OoO

HYDROCARBONS (code ¢65)

LAB SANPLE 4!

9100023

FIEZLD BLANK #§: NONE

1122-Tetrachleroathanec
123-Trichlorepropane
Rromobensens
2-Chlorotoluene
4-Chlorotoluene
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:chlerediflivoromethane 1.0 [1122=-Tetrachioroethane< o2
aloromethans < 2.0 123-Trichloropropane < 0.5
inyl Chleride < 1.0 Bromobensene < 0.2
sonemethane < 2.0 2-Chlorotoluene ¢ 0.%
‘loroethane < 1.0 {=Chlorotoluene < 0.8
tchloroflucronethane < 1.0 1,3-Dichlorobensene <« 0.2
riehloreflucromethane < 2.0 l.4-Dichlorcbensene <« 0.2
riehloro- 1,i-Dichlorcbanssne <¢ 0.2
trifluczoethane < 0.2 {1,2-Dibromo-
.i=Dichlorcethene < 0.5 ! 3-Chloropropene <« :.&
;lxl Chlozide < 0.5 124~-Trichlorcbensene <« 0.5
staylene Chloride < 0.5 Ksxachlorobutadiene ¢ 9.5
-i,¢=Dicshloroetnene < 0.1 123-Trichlorobensene ¢ .3
.i=Dichloroethans <« 0.2 Ethyl Ether < 2.5
.e-dichloropropane < 0.% Acetone < 20
~1,2 Bichloroethene < 0.2 Methyl tertiary-
~laroferm < 0.1 Butyl Ether <« 2.¢
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‘3=Dichlorspropene < 6.2 itert=Butyl Bensene ¢ 0.8
strachlozoethene ¢ 0.2 |12d~-Trinethylbansene < 9.8
hloroditromomethane < 9.8 | sec-Butylbensene < 9.%
,e=Dibromcethanse < 1.0 p~lsopropyltoluens < 9.8
‘nlerobensene < 9.3 n-Butylbenzene < 9.5
L12-Tetrachlorcsthane < 0.2 iNaphthalene ¢« ¢C.§
:romoform < 1.9 {
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o MEDIA ADVISORY
wa ct e Superior ba sea

WHO: St. Paul District, U.S. Army Corps of Engineers, St. Paul, Minnesota

WHAT: Has awarded a contract to Hazard Control, Inc. of Minneapolis, Minn., in the amount of
$16,950.00 to conduct a search of the Lake Superior bottom near Duluth, Minn., for barrels dumped
into Lake Superior by the U.S. Army between 1959 and 1962. The 1,437 barrels contain metal
scraps produced during the research and manufacture of classified munitions.

The search operation has three phases. First, the contractor will conduct an electronic search of the
20-square mile target area using sonar and electro-magnetic detection systems. The second phase of
the search involves a search of possible barrel locations based on historical records and data from
the electronic search. The second phase will use a two-person submarine provided by the contrac-
tor to attempt to locate and photograph as many barrels as possible. The contract allows for approxi-
mately five days of search operations. If time permits within the contract, a third phase might
include closer inspection of located barrels and an attempt to recover one or two barrels. Any barrel
recovered will be sealed in an over-sized container and sent to an independent laboratory for analy-
sis of the contents.

WHERE: The search operation will be conducted in an approximately 20-square mile area off the
North Shore of Lake Superior between the Lester River and the Knife River. Records indicate that
the barrels were dumped in water greater than 100-300 feet in depth.

WHEN: The contract was awarded on September 28, 1990. The search is tentatively scheduled
to begin on Thursday, October 11, 1990, weather permitting.

WHY: The barrel search project is being conducted under the Defense Environmental Restoration
Program, a Departmhent of Defense subsection of the EPA Superfund Program. One aspect of the
restoration program includes finding and inspecting sites formerly owned or used by DoD. Once
located, the sites are inspected for hazardous debris, munitions or toxic materials related to the op-
eration of the site by DoD. Since the barrels contained material generated by a DoD contractor
working on a classified defense munitions contract and the disposal was directed by an Army or-
ganization, the barrel disposal site qualifies for review and analysis under the Defense Eaviron-
mental Restoration Program for Formely Used Defense Sites. The curreat contract will provide data
to be used by the Corps in determining the need for any future remedial action.

MEDIA ARRANGEMENTS: Media arrangements (news conferences, equipment demonstration,
Duluth media center telephone number, etc.) will be announced on October Sth.

CONTACT: Ken Gardner or Joan Guilfoyle at 612/220-0201. US Army Corps of Engineers, 1421
US Post Office, St. Paul MN 55101-9808. The project's media center will open at the Corps’
Duluth Area Office on Thursday, October 11th.
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reporting a sludge oozing out when
one tipped on the barge, and others
have radioactive materi-

als could be in the barrels because
Honeywell used depleted uranium
in some of its defense work at the

The rumors and the intrigue
have resurfaced periodically over
the years. In 1977, a barre! became
entangled in a fisherman’s nets.
The corps went out to the area
where the fisherman had been and

sent a diver dowe, but he was un-
able to find any more of the bar-

rels. \ .
the Minnesota Pollu-

E

-

The
tion Control Agency and Honeywell
began talking about the barrels

again in May, but the one

they scheduled was postponed, sai
PCA spokeswoman Laura Fisher.
Among other difficulties was

lt\l,

N2

By now, the
comsedimem,h:dded. .

ine, own a pri-
vate eontractor,wmbe:zailahle
only for a week, and in that time
can cover about 20 square miles,
Dempsey said. So in the interven-
ing weeks, his crew will try to nar-
row down the search area by using
metal detectors and other devices,
--he said. :

If the sub should find the barrels,
its crew will take photos of the
area, looking for any bairels that
may have spilled their contents. If
necessary, another ship jcould be
called upon to hoist one or two of
the barvels to the surface, Demp-
sey said. i

Should barrels turn out to

u’" bl%wid-
i rid of the public’s
; and £ the issue to rest. If
-}t tarns out to be what they said,
" we have no intentions to salvage.
It's oot a hazard to the environ-
ment.”.
spokeswoman Lynne
Warne. said the company was
surprised to learn of the submarine
venture and did not bave any de-
tails about it. However, she said
the company intends to work with
the state and federal authorities.
Dempsey said the submarine’s
hunt will cost less than $40,000.
The money and the corps’ willing-
ness to undertake the project
stems from 1938 amendments to
the federal suparfund .aw that au-
thorized the corps tu investigate
old Defense Departrient sites for
possible environmental problems.

barrels might be
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Around Minnesota

Minneapolis company to search for barrels
dumped into Lake Superior 30 years ago

A" Minneapolis company has been

hired to lead a search for barrels
-dumped into Lake Superior 30
. years ago.

~The Army Corps of Engineers
.awarded Hazard Control Inc. a
306,950, five-day federal contract
 Tuesday for the search, expected to
.. begin Oct. 12,

The seven-year-old business sells

products and services to help other
- companies handle hazardous mate-
- rials, but its aquatic division is only
..a few montks old.

- *This is a fairly new venture for us,
.. but we've done extensive previous
investigation regarding these bar-
réls,” said owner Mike Stich.
" “We've done a very thorough job as

‘far as research goes.”

"In“the search's first phase, sonar
and other electronic equipment will
. be used to look for the barreis. A

miniature submarine will then
move into the area, take photos and
pull one barrel near the surface if
there’s time, said Corps spokes-
woman Joan Guilfoyle. A second
contract to puil up a 55-gallon bar-
rel could be awarded if they're lo-
cated, she said. The barrel would be
sent to a lab for testing.

The 1,437 barrels came from de-
fense work done by Honeywell Inc.
at the Twin Cities Army Ammuni-
tion Plant in Arden Hills. They
were dumped into the lake between
1959 and 1961 to keep a top- secret
grenade design out of Soviet hands,
corps officials said.

Since then, rumors about the bar-
rels’ contents have persisted. A
barge crew member reported a
sludge oozing from a barrel; radio-
active materials also have been sug-
gested because Honeywell used de-
pleted uranium in some of its de-
fense work.




Ex-pollutlon control chief
criticizes recovery efforts

Pegors says finding barrels should be top priority

ly Julie Gravelle

Newse-Tribune stafl writer

A former state official biasted
the U.S. Army Corps of Engineers
Friday. claiming it isn't putting
enough priority on finding barrels
dumped in Lake Superior 30 years
ago.

Although the project is one of
200 sites in Minnesota and Wiscon-
sin named by the Department of
Defense for clesnup, it isn't a pri-
ority because the barreis aren't
known to coatain hazardous sub-
stances, said Ken Gardner, public
alfsirs officer for the corps’ St
Paul district.

Corps officiais say the barreis
contain scrap metal, but rumors
suggest they could contain toxic
wastes or other hazardous materi-
ais.

“The cleanup costs would be in-
finitesimal compared with the po-
tential contamination of the
world's largest body of fresh wa-
ter,” <vid John Pegors, former
hesd of the Minnesota Poilution
Control Agency’s Duluth regional
office. “! think this is s terrible

Dol A ewss

priority. It seems t0 me your top
brass are asieep at the switch or
they don’t know the value of the
lake out there.”

U.S. Environmental Protection
Agency reports indicate the bar-

—W\Uv\e_

reis could contain heavy metais
and depieted uranium, which
H used {n some of its de-
fense work. The corps conducted
an unsuccessful search for the bar-
reis in the late 1970s.

If the barreis do contain hazard-
ous waste, the resuiling cleanup
would be placed on a Department
of Defense list whose funds are re-
stricted, Gardner said.

The search shouid be overseen
by EPA or PCA officiais, and
workers should de trained in haz-
mlrdom materials recovery, Pegors

Hazard Control Inc. of Minne-
apoils is deing paid $16.950 for the
weekiong underwater search.
company is using four boats
equipped with sonar, video cam-

| eras and megnetometers, A subma-

and some logs, but no barrels. The
sonar detected 40 to 50 targets
that could be barreis, and workers
returned to those sreas Friday,
Gardner said.
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Commg up empty

an-.-rM
Submarine operator Harold Maynard explained the situation on the bottom of Lake Superior
to Roger Chapman (left) and Bob Dempsey after an unsuccessful dive to retrieve a barrel
dumped 30 years ago. Chapman is the saivage dive coordinator and Dempsey is a supervisor
from the U.S. Army Corps of Engineers.

Searchers fail to recover barrel

By Marisnne Renner
Newe: Tribune stafl writer

Searchers in Lake Superior
(ailed to hang onto & mystery
barrel long enough to recover it
Tuesday -~ their last scheduled
day of work.

The search team dived four
times In a sybmarine 10 miles
northeast of Duluth to retrieve
any of more than 1.400 barreis
dumped 30 years ago to keep @
top-secret grenade design oyt of
Soviet hands.

Searchers took photographs
and videotape of one barrei dur-
ing the {irst dive but {found noth-
ing during the second dive.

setback during the third dive in
mid-afternoon when the subma-
rine’s battery failed and had to be
recharged, said Joan Guilfoyle.
U.S. Army Corps of Engineers

A final submarine dive in the
evening was a near hit, when the
search team tinaily got a line at-
tached to a barrel at 190 feet. The
plan was to tow the barrel to
shailow water and put It In & con-
tainer for transporting to the sur-
face. Then it would be taken to &
lsboratory where its contents
couid be snalyzed. The towing
was unsuccessful, however,
when the barvel slipped from a

submarine.

“The geners! congensus is that
the clamping device on this sub-
marine is not strong enough,”
said Guilfoyle.

The Army Corps of Engineers
apparently underestimated the
wei;ht of the barrels, which ear-

lier was reported at 600 to 800
pounds. “The clamp is a strong
clamp. We know now the barvel
Is heavy — at least 1,000
pounds.” said Bob Dempeey, en-
&n«r manager for the project at

Corps.
The Corps of Engineers hired
Hazard Coatrol Innc. to flod the

The team suffered & 2%-hour mechanical arm sttached to the Plesse see Barrels, back page
. [ ! (
f\J ) "02 wever leér Goblum

Dol Mews (rhvwowne.

R

-

| Barrels:

‘ Searchers fail

From Page 1A

barrels. which contain scrap metal
and concrete from bomb-making
operations at Honeyweil inc. The

{ barreis are rumoured to hold radio-

active material because Honeywell
used depieted uranium in some of
its defense work.

Hazard Contrul had a one-week
contract to lind the barrels and. il
time permitted, bring one to the
syrface. The contract expired
Tuesday, and it was unclear Tues-
day night whether a search will
continue at a later time.

On Saturday, searchers found a
2,000-foot-long string of about 100
barreis one mile off the North
shore from the Lakeview Castle
restaurant and motel. Photos and
videotape show the barrels to be in

“great shape,” Guilfoyle said.

The crew had to wait untif Mon-
day to inspect the barrels because
the submarine couidn't dive in
Sunday’s choppy waters. Mon-
day's search posed probiems when
the clamp wouidn't grip and the
video camera refused to work.

Hazard will take photographs
and videotape of the barreis to St.
Paul, where they will be studied,
Guilfoyle said Tuesday morning.

The search crews then will
make (urther recommendations
about what should be done next in

_ terms of finding the barreis.

“it’s disappointing,’’ said
Dempsey. “We'd like to answer at
least one of the 150 questions we
have — that i3, what's in at least
one barrel.”

e b
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er work — this time without & sub. end of the week.-if not, the Corps , ﬂw-. h. mm-

iasué..s_aai-i.rzo !-«-.-38(-: s!.. 55.
and we could get In the water next spring. t :

week. We know where the barrels ! Plans call for !____n- about 10 ..m N P
are,” said Bob Dem, of the!  percent of the 105 located, : I

100 hems to pull together belore resentative sample, Dempsey said.

Friday. | cant say for sure that Coast Guard officials plan to set

we'll be in the water next week." up a 2-mile salety zone around the
Among the obstacles facing the J--oﬂﬂgnlgrg?ggh

Corps of Engineers. “But we have ; i:.a_.%oexcog-n?—

z g

& ,
: :_ m.:
f_ mw mm m«rm mmm

Corps are getting money and per- [}

mission to continue the operation Guard is asking
before fall weather makes further divers sta; 3
.—_ssu impossibin Lt. Jim Hillerns of the Coast Guard.

[N

Divers to
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Barrels
Coatinged from page 1B

operation, crews using sonar, ma;ne-
tometers and underwater videoca-'
meras discovered one of the seven
areas into which the Army and Hoo- '
cywell secrely dumped barrels be-
tween 1959 and .1962, to get rid of[
what they now say was scrap metal -
from a classified explouva project.

Some critics say they worry that the

may have contained radioac-
tive material or hazardous waste be-
cause traces of uranium and chemical
wastes have been found in the floor
drains of the building where Honey-
well worked on ammunition and ex-

plosive projects for the Army at its °
Arden

Hxlls ammumuon plant.
The dxscovery site, wlnch searchers

.say was used by the barrel dumpers
in 1961, uaboutalmleoﬁ'the‘m-

about 160 to 180 feet of water, said
Dempsey.
‘rhe search found and mapped 105

Themﬁmneedbytbefedaﬂ

Mivwe afx‘o\is Stavr T bone
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Recove \
pro;ect met:j
1

& e W e

main goal

£ XE _x}

fedssay

By Larry Oakad,_,-,zk~ .
Non.hem anm Cetmpondent

Duluth, Minn. : 4,5-"* :

Although they came wempty-hand-
ed, federal officialitrying to recover
some of the ldﬂmoflmlmry
refuse dumped into Eake Superior 30|
ymagosytheeﬂ‘onmam

Bob Demp: manaur of the recov-
ery project for the Army Corps of’
Engineers, said Wednesday that cven
though the project ran out of money
and stalled Tuesday without recover-
ing a barrel; it was a success because
searchers accomplished their main

goal of finding and photomphm;
some of the barrels. .

Dempsey said they’ll try to get the
permlss:on and money necessary 10
continue 2 quest this fall to recover
some of the barrels, dumped in 1961 |
by the Army and Honcywell Imc. .

!
Exmdymnvaonthemm N
end of the lake starting Wednesday
would -have made continuing the
project ymmlly xmpomble anyway,
officials said.

On Saturday, the thitd day of the '
Barre's continued =2 pag’ 3B
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From PUBLIC AFFAIRS OFFICE
ST. PAUL DISTRICT

NEWSCLIPS

WEDNESDAY. NOVEMBER 7, 1990 SAINT PAUL PIONEER PRESS .

Suspect barrels fecovered from Lake,

1severmebsss Lt {. e Mm..\‘
J

DUWTH.  holding the

be able to test them.” )
Large yellow plastic containers
barrels were hoisted
from a barge in the vessel
yard as reporters and spec-
tators looked on. The barrels’ lids
were removed to reveal concrete-
topped contents inscribed with
numbers. The said it will
take two weeks to find out what is
within the concrete covering.
Officials speculated the num-
bers on the concrete could indicate

the barrels’ weight, which is be-
tween 600 and 1,000 pounds
apiece.

More than 1,400 barrels were
dumped into Lake Superior 30
years ago by the corps for Hone-
ywell Inc., a defense comtractor.
Honeywell officials and records
indicate that the 55-gallon drums
contain sc;a;:’ metal from top-se-
cret grenade designs. Environmen-
talists are concerned the barreis
might contain radioactive materi-

-7D

contents still unknown

tic containers over them. The bar- more barrels next spring, :
reis then were hoisted onto a sota Pollution Control Agencyoffi-
and towed to the Duluth-Su- cial who accompanied the corps’

rnor‘ barbor. One barrel was in- om its searches said two barrels
Corps divers worked for about fairly good condition and the other isn’t a large enough sample. ;.

three hours Tuesday to lift the was “pretty corroded,” Mazar “Certainly we need more-than
barrels, which rested in about 30 said. . two,” said Ron Swenson of the
feet of water off the Lake Superi- The corps will award a contract ageacy’s. groundwater and solid:
or shore near Lakeview Castle, for testing the barrels’ contents’ waste division. “We're not sure
about 10 miles northeast of Du- within the week, and results whatthem.aglcnumber.ns,butthe
luth. should be available in another t is here and it's proven
Divers followed lines attached week. Although corps officials itself. We certainly shon,l.d go.out
ta the barrels and fitted the plas- aren’t sure whether they will test there and look for more.” -,

The above article also ran
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Barrels
opened for
analysis

By Julie Gravelle
News-Tribune statt writer

Two barrels pulled from Lake

substances.

barrels from their concrete-en-
cased contents, and then break the
concrete into small chunks.

Preliminary tests with a hand-
held Geiger counter indicated no
radioactive contents.

The barreis had been stored in
large yellow plastic containers in
Ye U.S. Army Corps of Engineers
.essel Yard at Park Point since

tor. Honeywell officials and
records indicate that the 55-gallon
drums contain scrap metal from
top-secret grenade designs, but en-
vironmentalists are concerned that
the barrels might contain radiocac-

Plsase ses Barrels, back page

3

.

Bob Dempsey of the U.S. Army Corps of
Engineers on Tuesday heid a jar filled with

metal scraps and packing material taken
from a dumped in Lake Superior 30
years ago.

Lo e

Wed. Nouv 28,490
Dot News-T bore

Barrels:

From Page 1A

tive materials or other hazardous
substances. .

The two barrels’ contents were
checked for radiation with a smail
hand-held Geiger counter, and
workers wore several layers of
protective clothing to protect
themselves from chemicals, oils or
gases. The operation took most of
the day and into the night.

A glass jar filled with brownish
paper packing material and small
gray metal parts from the first bar-
rel was displayed at about 6 p.m.

The parts resembied gears,
springs, timers and scrap metals
that could be from the grenade de-
signs Honeywell said they had
dumped into Lake Superior to
keep them out of Russian hands.

*I think this would be consistent
with what Honeywell said was in
the barrels,” said Corps spokes-
man Ken Gardner.

Workers broke the second bar-
rel apart at 9:30 p.m. Gardner said
“quick hazard tests” for expilo-
sives, flammable gases and radi-
ation indicated that the barrel
contained no hazardous sub-
stances. He expected to have sam-
ples from it to look at later Tues-
day night.

Both barrels’ contents will be
shipped to Pace Inc. environmen-
tal lab in for analysis.
Resuits are expected in about four
weeks.

The Corps hasn't decided
whether to up more barrels,
but mnnu::'mm Control
Agency officials said they’ll urge

them to do 20 to emsure a repre-
sentative sampie.

" o —
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ROLL OUT THE BARRELS

getting around to cleaning up the Defense Depart-

ment's messes. More than 1,400 55-gallon barrels,
which came from Honeywell Inc’s defense work with the
army, were dumped into Lake Superior in 1959 and 1960,
and the Army Corps
of Engineers is now
taking steps to deter-
~ine if they are caus-

3 any poilution. All
indications are that
the barrels contain
nothing more than
the scrap metal that
they are supposed to
contain.

“Historical records
show they are full of
scrap metal left over
from what were then
classified grenades,”
says Joan Guilfoyle
of the US. Army
Corps of Engineers
Public Affairs Office
in St. Paul. “Honey-

ﬁ‘ fter 30 years, the U.S. Army Corps of Engineers is

grenades, and the
leftover parts started piling up. They didn’t know what
to do with them, and it was important to keep all the
pieces classified. They asked the Department of the Army
to find a means of disposal. (Dumping them in the lake)
was the solution because it was cheap.
“In 1988, Guilfoyle says, “the Defense Environmen-
. Restoration Program {(DERP) required us to go back
and look at ail the formerly used and owned Department
of Defense sites to determine if there are any materials
left over that should be cleaned up or removed. This

Project manager Bob Dempesy (right|, U.S. Army Corps of Engineers, talked to submarine
well was under cou-  pii Harold Maynard while the Corps investigated some of the 1,400 waste barreis discard-

tract to produce the od in Lake Superior by Homeywell and the Army in 1959 and 1960.

dump site is a DERP site — it's just one on a list.

"The ecological and environmental awareness of the
whole country has changed since the 1960s,” Guilfoyle
says. "I can’t imagine anyone who would consider doing
this today. The Department of the Army is trying to
go back and clean
things up.”

Over the years, ru-
mors have started
that perhaps the bar-
rels contain some-
thing more toxic
than scrap metal. “In
one of the buildings
that Honeywell
used, they cleaned
out the sewers and
found PCBs and oth-
er hazardous materi-
als in the sewers”
Guilfoyle says. “But
there’s no evidence
that there's anything
other than grenade
scraps (in the bar-
rels)”

What was found
on November 27,

1990, supports that
theory. Although the OHM Corporation, which opened the
barrels, took extreme precautions in the procedure, the
barrels appeared to contain only parts for fuses from gren-
ades says Dale Mazar, chief of engineering management
branch with the Army Corps of Engineers in St. Paul.

"“There was a lot of speculation,” says OHM site super-
visor Randy Potter. “For our workers' safety we treat it
as a worst-casc scenerio, but basically we found exactly
what the Army Corps told us. We were pieased not to find

any unknowns.”
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Corps writes
new chapter
in barrel saga

By hen Gardner
=t Faul Distriet
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Soobctentead Divasren s S Paul and Prevrort
I reicts ve beheverd to be part o 1037 banels
danpeed i Bake Saperior by the Armv hetween
1 and 1962 Records indhicate that the barrels
contam scap omaterial from classilied mumihons
worh done Iy government conteactor at the
Paos Cittes Army Ammunition Plant in the fate
s and earhy 60s The contents of the twn bar-
vo b supported storieal records which indicated
the berels continned serap from munitions pro-
ducion

Tl apening tonk place on the dock of the
Crops vessebvard in Duluth on Nov 27 Ina
dramatic scene complete with salety zones, a
decantaommation area and workers in protective
st emplovess ol O3EM Corp used carbon saws
to remove the two barrels” metal slan and a
back hoe to smnsh the concrete surrounding
thew ontents

Ater cadiation and air monitoring equipment
inehicateed that the contents were not radinactive,
thamomnadde ar exninsive, samples from the two
hatrels were eollec od 1n glass jars iind shown to
the news medie The samples were Iater taken (o
vesmmercrd Inb tor chemmical analysais

Lhe preject to locate and recover several har-
rels was part ol the sation-wide Defense
oo onmental Restoration Program +DERI™

Lo dbe avrovered Nov B by crews from

—

T s ———

A rusted barrc} is checked for radiation. (Photos courtesy St. 'aul District)

Under DERP, Corps districts are charged with
locating and inspecting sites formerly owned or
used by the Department of Defense. The $t. Paui
[hstrict 1s responsible for locating and inspecting
former Dol) sites 1n Minnesota and Wisconsin,

Acenrding to Bob Dempsey. engincer manager
conrdinating the DERP project for the district,
St Paul District has located and surveyed close
to 200 former defense sites in the twa states dur-
ing the past six years

Upening the two barrels is the latest action in
a controversy which started in the mid-'70s when
a 1.ake Superior fisherman snagged a barrel in
his fishing net. Amid rumors that they might
contain toxic. hazardous, or even radinactive
material. the Army Material Readiness Com-
mand conducted a study of the barrels in the
mid-"70s Divers tried to locate some of the 1.437
harrels, but were unable to find any.

The Army study was completed in 1977. It con-
cluded that there wax no evidence the barreis
contained anything other than classified muni-

3

Miter 30y e

on the huttom of Lake Naperior. a barrel sees the light of day. (Right) The oper-
ator of i two-plaee subimnrine talks with reporters. The harrels and the high-tech gear used in
the: search drew o lot of attention from the news medis. (Photos courtesy

Paul District)

Lions scrap.

In the mid.'80s. DERP was initinted Axa
result. St. Paul District compiled a list of former
defense sites in Minnesota and Wisconsin, in-
cluding the Lake Superior barrel disposal ~ite

In September, a cantract was awarded to Hlaz-
ard Control. Inc.. a Minnesota firm. to locatr as
many of the barrels as possible Using a variens
of equipment including side-scan sonar. under
water TV cameras. and a smail two-person suh-
marine, the company located one string of abwit
105 barrels located in 150-190 feet of water 10
miles up the north shore from Duluth

During a dive to inspect and videotape the bar
rels, the submarine operator reported that a
Geiger counter carried on the sub as a safety
measure registered increased radiation.

Later dives with two Geiger counters on board
found no unusual radiation readings and the
search team decided to continue the effost to
recover one or two bharrels. However. an attempt
to bring a barrel up was unsuccessful when a
cltamp attached to one barrel by the submarine
apparently let loose, leaving the half-ton haveel
on the botlom

Bad weather and the end of the contract ended
that phase of the operation Oct 17

Dempsey arranged for specialists from the
U S. Environmental Protection Agency to take
remote radiological readings of the barrels
Twenty-four barrels were scanned lor radiation
by EPA crews in late October and prehninary
results indicitted no radiation hazard

While the EPA crews were scanning the bae
rels, the contractor hired to locate the hineels
testod 1 vemotely apeeated fuael ebamp they
had develeped and soceesstulls Bitted 1o loe
rels ot the hattom. moving them o shallow
witter nemr the share

On Tuesdin Non 6 bess than ome munth aitee
the harrvel seinch began. divers trom S0 ol
Datrset. ~upported by <urface vessels and oreas
Trom Pretrant Patriet ~ Dubith N Other <
cosaluthy brought the two beerels o the cin b

The twe banrels were placed moplastu ove
pack " contamers anderwater el then hitted
crine onte the deck of the coore boarer Yo/ o
They woere then teken to the Carps vessel vare o
13t h

Nalv<rs ol the tae bunrels contents glone
with the sesadts of the velin
carbier <o seareh send data drem che 1190,
study will be srsed to detevmne ol more hinets
need to be recovered, o 1l any ather buture
action under DERP is necexvary.
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ATTACHMENT 2

stalenment roleasced today 0 S Pael Conns ol B oo

St DPaul -~ Analysis ol vaier sawmples tahen [ron the boeviom
of Lake Stperior where some 22 barials of clarsidied defense wisic wers:
located by the Corps of Lngineers on Dez. 4 ~howed no differcuce from
samples luken upstreams.

According to a summmary ol an analysis rclated to the St. Paul
Districti by the Envivronmental Protection Agency, Environmental Rescarch
Lab, Dululh, concentrations of mctal at the dump site were within the
range of values olscrved in the western tip of Lake Superior, the summoary
poinis out.

The repurt stated that rigid precautions were taken to avoid
confarniination of the samples by contuiners and equipment uscd, and that the
plan of evaluation was to comparc water dirccily in the dump arca and
ambient watcr,

Tests were made of the samples [or 11 metals and a number of
organic chemicals which could be harm{ul or dangerous in concentrated
amounis. In its conclusion the summaeary states that the water quality
around the barrels is good "and we find no detectible contributions from
them by the elements and chemiicals we are able to measure routinely. ™

The summary also states beta and gamma-cmitting radio
nuclcids showed no differcnce between sampling points. According to the
St. I’aul District, a search of Departnent of the Army records will continuc
in an effort to determine accurately the metallurgical composition of about
1400 barrels of tic scrap disposed of in Lake Superior more than 15 ycars
a.go. to prove conclusively that the contents are not harmful.

" The Minnesota Pollution Control Agency and the Depariments
of Natural Resources of both Wisconsin and Michigan have informed the

St. Paul District Corps of Bngincers that they concur with this appureac:.

Gmore)

— |
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.

The St. Pan) disteict, nran efiori o ease public consern
over the .b;u“x'cls, recendy seenrcd snoaZludinvil Trom Miltan M. Hlotiinan,
a former Army officer vho supervised procduction of clagsilied munilions
by Woncywell Inc, from 1062-64. [un his statcinent, Rothman said that he
kuew ol no special treatinent in the prodauction which would have employed

radioactive muaterial or chemicals or metal comipounds considered harmifal,

-0 -



LAKE SUPERIOR MYSTERY BARREL SEARCH
YIELDS MYSTERY WRECK

by THOM HOLDEN and KEN MERRYMAN

The AC. Adams was photographed sntering the Duluth Skip Canal in the late 1890s.

early 30 years ago, the Army Corps of Engineers

secretly dumped barrels containing classified

scrap metal from production of grenades into
Lake Superior along the Minnesota shore, since no eco-
nomic alternative disposal method existed at the time.
These mystery barrels remained out of sight and out of
mind until the mid-1970s when rumors surfaced that they
might contain nuclear waste or other hazardous sub-
stances. A search of the lake bottom at that time resulted
in what were simply called "‘barrel tracks,’ furrows in the
bottom, but no barrels.

Amid persistent rumors and growing public concern for
the barrels and their pollution potential, the Corps mount-
ed another attempt in October and November 1990 to
locate some of the barrels and eventually recovered two
of them for analysis of their contents. The analysis proc-
ess is currently under way. Visually, the contents of two
recovered barrels appears to be only what historical
documentation indicates was supposed to be in them.

The limited sidescan sonar and magnetometer barrel
search was successful in the discovery of more than 100
* “ *he 1,437 barrels dumped. During the search, other

.ns on the lake floor were also reported and investi-
gated. In the course of those investigations, a previously
uncharted vessel was located 100 to 120 feet deep about
¥%-mile off the mouth of the Lester River near Duluth,

Lake Superror Newnlett.»

Minnesota. Subsequent visual confirmation of the ano-
maly by a video camera mounted in a Remote Operated
Vehicle (ROV) indicated vessel wreckage, and not a
mound of barrels. The Corps of Engineers promptly
notified Minnesota state historic preservation officials of
the discovery.

This is believed to be the first time in western Lake Su-
perior that new wreckage was located by sidescan sonar
and confirmed by ROV video.

Initial verbal reports based on the ROV video were of
arelatively small wooden vessel, steam powered, possibly
sidewheel. Historical records of shipwrecks in the area
elicited several vessels as possibilities. One was the 96-
foot wooden fish tug Thomas Friant, presumed lost be-
tween about 12 miles off Knife River, Minnesota, and
about 9 miles off Port Wing, Wisconsin, after being ice
cut in January 1924. Another was the 76-foot former
sidewheeler E.T. Carrington, which had been reduced to
a barge by the time she was lost in August 1907 while in
tow toward Duluth by the freighter Prederick B. Wells. She
foundered when less than 18 miles out. The little propel-
ler A. Booth was suggested as another possibility. She had
been wrecked in late August 1886 at Grand Marais, Min-
nesota, thought to have been salvaged, and iater found-
ered en route to Duluth. The 147-foot scow-schooner
Mayflower, lost off the Superior entry in June 1891 was
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another of the as yet uniocated possibilities.

The prized, but ever elusive and historically significant,
Belle P. Cross was also among the early runners, even
though she was reportedly wrecked at the mouth of the

oseberry River where her 153-foot hull was badly
beaten in a late April 1903 storm. Much of her machin-
ery was later recovered, but disposition of the remaining
hull is unknown.

Following completion of the Corps’ barrel search con-
tract, several divers, including Ken Merryman of the
Heyboy, and Ray Julian and Mike Stich of the Northern
Comyort, all of the Minneapolis-St. Paul metropolitan area,
made dives on the new discovery.

As the divers began to amass firsthand observations of
the new wreckage, they determined the length from the
stem to rudder post to be appraximateiy 60 to 62 feet. The
hull was indeed wooden, but was at least partially
sheathed with tin or light steel. The vessel's engine was
in place, a one-cylinder unit with several pieces missing
such as the crank shaft, connecting rod and cylinder head.
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rain. The vessel also was listed hard to starboard with the
starboard rail near the forward end nearly buried in the
sand. Near there, the letters “AMS" were observed and
appeuedtobepartofthevsselnameorpossiblytha
of the company which owned her. ) -

As these observations were processed, the list of ship-
wrecks previously developed began to quickly shrink to
nothing. The key observations of missing machinery parts
and the plugged shaft hole began to strongly indicate an
abandoned vessel, not one which met catastrophic end
in some classic north shore nor'easter.

Records of abandoned vessels are scant, so a computer
search of nearly 6,000 vessel names associated in one
capacity or another with Lake Superior was searched
using the key letters, “AMS.” Only a handful of new pos-
sibilities were developed, among them the tug A.C
Adams. Meanwhile, additional diver observations began
to surface. Finally, indisputable identification was made.
Carved into one of the deck beams in the small hold was
the official registry number and a tonnage figure. The of-
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Tha inboard profile drawing of a typical steam tug shows the arrangement of structural features like those found on the AC. Adams. This plan
represents the Julian V. O'Brien, built in 1888 at Buffalo, New York. Ses text of story for parts that are missing from the Adams wreck.

The cylinder appeared to be 16 to 18 inches in diameter.
The boiler was also in place and of an “older” design. The
divers also observed that the rudder was askew, but in
place, while the shaft and propeller were missing and the
shaft hole definitely and deliberately plugged. The bow
was intact while the stern was beginning to come apart.
There was green peint remaining on part of the bow. Hull
coastruction seemed to be reasonably heavy for the over-

! size of the vessel, but the limited cabin structure was
«osent or entirely collapsed.

The vessel rested in a depression on a hard sand bot-
tom, standing seven to 10 feet above the surrounding ter-
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ficial number was 105994 and the report indicated the
tonnage figure was 90 and xx/100 tons. Frame by frame
review of video documentation showed the tonnage to be
carved with rather flourishing numbers and actually 20
and 88/100 tons.

Records in the Corps of Engineers Canal Park Marine
Museum were consuited and the vessel's identification
positively confirmed as the tug A.C. Adams, builtin 1881
at Buffalo, New York, by the Union DryDock Company.
Her official number was 105994 with a gross registered
tonnage of 41.76 tons and net tonnage of 20.88 tons. She
was built of oak with a one-cylinder, high pressure, non-
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condensing steam engine. The engine cylinder diameter
was 18 inches and its stroke was 20 inches. Further rec-
ords indicated this vessel was officially abandoned dur-
ng the year prior to June 30, 1923, probably in the fall
of 1922 or early spring of 1923, aithough there is no pres-
ent documentation of the abandonment procedure.

Many of the documents of enrollment for the A.C
Adams were available in the collection of the Canal Park
Marine Museum in Duluth. Missing in the ownership rec-
ord were her first several years. These documents show
that in March 1890 the Adams was owned one-third each
by Prederick W. Smith, john W. Fee and Edward S. Smith,
all of Duluth. Prior to that time she had been registered
in and operating out of Marquette, Michigan, and before
that at Buffalo, New York.

The icllowing spring, in April 1891, ownership was
listed as the Smith-Fee Company (or Smith-Fee Towing
Company of Duluth). B.B. Inman acquired the vessel in
October 1893 and continued to operate it out of Duluth.
Ownership was changed to Inman Tug Company in April
1897. Then in November 1899, the Adams was acquired
by Union Towing & Wrecking Company where it re-
mained until abandoned.

The 1923 Merchant Vessel listing for the fiscal year
which ends on June 30, 1923, notes the A.C. Adams as
“abandoned” without notation on where, when or why.
One is left to presume age and condition played key roles
in the decision.

The last owner of record prompted a small detour in
.he search for more of the vessel's history. Prior to the
turn of the century, a host of small, independent com-
panies such as Smith-Fee and Inman operated tugs,
salvage equipment and lighters throughout the Great
Lakes. Competition was fierce, sometimes violent, and
vessel owners were hit with a barrage of confusing rates.
Their vessels were at the mercy of the tug companies,
sometimes with costly delays of several days or more.

Things began to change on July 7, 1899. On that date
Great Lakes Towing was incorporated in New Jersey to
provide harbor and other towing service, as well as
wrecking and salvage service throughout the Great Lakes,
their connecting and tributary waters.” The numerous
smaller companies began being bought out by the new
corporation and its subsidiaries at what was termed fair,
but conservative, prices. Sellers also signed restrictive
agreements barring them from re-entering the tug and
salvage business for several years. Inman Towing was
among those independent tug companies acquired by the
growing corporation.

Great Lakes Towing grew rapidly to a fleet of 150 or
more tugs, lighters, wreckers and other work craft oper-
ating in virtually every harbor and river on the Great
Lakes. Subsidiary companies were quickly formed,
among them the Union Towing & Wrecking Company, a
West Virginia corporation chartered on September 12,
1899. Great Lakes Towing owned 995 of the 1,000 cor-
porate shares, with the few remaining shares presented
as courtesy shares to various individuals instrumental in
forming the subsidiary and its parent corporations. Thus,
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the A.C. Adams was indirectly a Great Lakes Towing
and assumed, over the years, its still familiar red auw
green livery.

Alexander C. Meakin's definitive history of Great Lakes
Towing notes that the Adams was converted to a “floating
shop at Duluth about 1906.” Just what this meant is not
certain, but frequently a vessel no longer suited to tow-
ing would be used primarily as a steam generator to be
used by vessels wintering in port that needed to operate
winches or other machinery without the necessity of fir-
ing up the ship's main boiler. She might also have been
sxmdlrlyusedtosteamfrozenoremthehteseason It
is assumed that the 1905-06 season largely concluded her
active role as a working tow vessel.

The Adams appears in a few instances in Dr. Julius F.
Wolff Jr's ccmprehensive Lake Superior Shipwrecks as
both a vessel assisting in time of casualty and as victim.
In 1887 the A.C Adams towed lifesavers to the wreck of
the George Sherman on the shoals off Shot Point, 12 miles
from Marquette, Michigan. In 1888, just a year later, the
Adams was nearly successful in dragging the sinking Reed
Case into the Portage Ship Canal.

The following year, the Adams was at the other end of
a shipwreck. That June she was towing the schooner
Monterey about 15 miles northeast of Whitefish Point in
dense fog. Both vessels ended up on the shoals near San-
dy Island, the Adams suffering a broken propeller while
the Monterey was initially abandoned, only to be recov-
ered and sail beyond the turn of the century. Wolff
chronicles the Adams again in June 1892 when she suf-
fered some damage in & collision at Superior, Wisconsin.
Further research will undoubtedly add many more details
to the life of this littie vessel operating in and out of the
Twin Ports for more than three decades.

C. Patrick Labadie, curator of the Corps' Canal Park
Marine Museum and an authority on Great Lakes wood-
en vessel construction, provided the initial diving crew
with an inboard profile plan for a tug similar to that of
the A.C Adaoms for orientation. This particular vessei pian,
that ot the julian V. O'Brien, is of a very similar tug also
built in Buffalo and just a few years after the Adams. The
O'Brien was slightly larger, but the plan provides an ex-
cellent likeness to the Adams. The pian clearly shows the
arrangement of the house, machinery and boiler as well
as construction details.

Minnesota Historical Society (MHS) has not publicly
disclosed the wreck location, and divers report that even
when returning to the wreck with Loran C coordinates,
it is not easy to locate due to the surrounding bottom ter-
rain. MHS is currently formulating plans to include the
A.C. Adams in a new contract for complete on-site docu-
mentation during 1991 along with a few other vesseis in
the Minnesota waters of Lake Superior. The Corps of
Engineers recently completed an initial archaeological
survey of the schooner Samus! P. Ely at Two Harbors in
cooperation with MHS, data which shouid be available
during the 1991 dive season, while MHS is currently
analyzing data gathered this past summer on the Madeira
and Thomas Wilson wrecks. 1 ! s
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Media Relations Plan for Barrel Search/Recovery

1. The Lake Superior Barrel Project created extensive interest among
Duluth area residents and media, as well as among Twin Cities media.

2. Public Affairs and Engineering Division spokespersons had 20-25 media
contacts each day of the operation. Many of the contacts were made during news
conferences which usually had 8-10 reporters in attendance. Other contacts
included in-person and telephone interviews and telephone contacts not
involving an interview.

3. Based on earlier experience when the barrel search contract was
awarded, Public Affairs anticipated this high level of media interest and
prepared a media plan to address media issues during the initial barrel search
operation. This plan was based on the following concepts:

a. There would be high public and media interest in the project. We
needed to be available and responsive to media needs in order to
tell the Corps story.

b. Space limitations on the search boats would not allow media to
accompany the search team. To help compensate for this limitation,
an equipment demonstration would be held at the beginning of the
search and daily media briefings would be held to keep media and
the public informed on the progress of the search.

c. Contractual arrangements were made to have quick photo processing
and videotape duping available in Duluth to provide media with copies
of photos/videotape taken during the search. In addition, a
television newsclip service was located in Duluth and a contract was
arranged for copies of all Duluth television news coverage of the
barrel project.

d. A media center would be established at the Duluth Area Office. A
least one public affairs specialist would be in Duluth during the
entire project. An answering machine would be used at the media
center to record messages from media who called while the Public
Affairs representative was out of the office.

e. All media requests for interviews would be directed to Public
Affairs. This was to include interviews with both Corps and
contractor personnel.

4. While we tried to anticipate media relations requirements during the
initial search in our media plan, the barrel search and recovery operations
were dynamic and often unpredictable. This unpredictability required a
flexible public affairs posture and rapid response to ever-changing
situations. Several news conferences were called on short notice. Media needs
varied greatly and our ability and willingness to make a Corps spokesperson
available helped develop and maintain a positive working relationship with
reporters covering the project.

S. This good relationship was a significant factor during the barrel
opening. Reporters, some who were on the scene before 7 a.m., maintained a
day-long vigil at the opening site, until the first barrel was opened in the
early evening. Even though they were there for as long as 10 or 12 hours,
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they remained calm and generally positive about the Corps efforts in the
project.

6. As with any effort of this magnitude, there were public affairs
activities that went "right" and some things that could have been improved.
Here are some of each:

a. Providing media advisories at the beginning of each operational phase
gave reporters advance notice of what was happening and what media
arrangements they might expect.

b. By coordinating with the Duluth Area Office for media center space, we
had work space waiting for us when we arrived in Duluth and we were able to
provide media center telephone numbers in advance. Locating the media center
at the Duluth Area Office generally worked well. For the initial search
operation we had our own office space; for later operations, we used an empty
desk in the administrative area of the area office. Being situated in the Area
Office, we were readily available to media, close to the Maritime Museum
conference room where most of the news briefings were held, and close to the
Corps Vessel Yard from which all of the search/recovery operations were
staged. We also had access to long distance telephones, fax and copiers and
the office staff could take messages for us when we were out of the office
which was an important consideration since most of the time there was only one
Public Affairs representative staffing the media center.

¢. The initial equipment demonstration for reporters and photographers
was held on Sunday morning ( October 14) rather than prior to (or at) the
beginning of the search operation. The demonstration provided a good
opportunity for them to shoot file footage of the mini-subs, underwater
cameras, and sonar equipment and to talk to all of the technical experts.
Ideally, this should have been scheduled at the very beginning of the
operation (Wednesday) but the mini-subs were not available until Sunday.

d. Having a large map of the search area was a useful tool during the
news briefings and individual interviews.

e. Having a spokesperson available and willing to talk to media allowed
us to meet reporters' needs while maximizing our opportunities to tell the
Corps' story on the barrel project and DERP in general. On several days, we
did our first interview live on radio at 7 a.m. and finished the day after 10
pP-D.

7. We learned an important lesson in this area. If the Corps does not
have a spokesperson readily svailable, the media will more than likely find
someone else with whom to talk. In one situation, where the boat returned
later than expected and the Corps was not available when a reporter thought we
would be, the reporter interviewed a local activist. This television report
was very one-sided and contained a number of inaccuracies. While we can't stop
the media from interviewing biased or unreliable sources, we try to insure
that a Corps spokesperson is readily available to present the Corps
perspective and the facts.
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8. Our willingness to be available and responsive to reporters laid the
groundwork for a good working relationship between the Corps and media.

9. Scheduling daily media briefings worked extremely well and reduced the
number of requests for individual interviews each day during the initial
search in October. During later operations, we held news conferences at the
beginning and at the end of each operation and called special news conferences
to announce special events or activities. However, daily news conferences were
not required in the later operations. All news conferences were well attended
by Duluth media (three television stations, 2-3 radio stations, Duluth and
Superior, Wis., newspapers, and the Duluth correspondent for the Minneapolis
Star-Tribune). Some news conferences, especially during the search operation,
were attended by Twin Cities television crews.

10. The lack of good, reliable communications between the media center on
shore and the project coordinator on the search vessel made getting
information difficult. During the first phase of the search, we were able to
use a contractor-owned celluar telephone and reimburse the contractor through
the contract for the government use. Without the contractor's cellular phone,
we were limited to ship-to-shore radio which was awkward to use, often had
poor reception and was subject to monitoring by other boats, media and
individuals with similar radios or scanners.

11. This communications arrangement became complicated during the initial
barrel recovery effort when reporters on-board the Corps tug wanted to use the
contractor's cellular phone, agreeing to reimburse the contractor for their
use. The contractor submitted the bill for the Corps and the media's use of
his cellular phone several months after the event, requiring the Corps to
contact the reporters for reimbursement. In the future, the district should
purchase or lease several cellular telephones to provide communications during
events similar to this. This would have significantly improved public affairs
and operational communications and, possibly, decision-making throughout the
barrel project.

12. Our initial media mailing list missed several smaller but important
media outlets. In the future, we need to make sure that all appropriate media
are included on the initial media mailing list. This can be accomplished by
checking the newspaper and broadcast media directories.

13. In a project as sensitive as this, there needs to be closer
coordination and control of contractor contact with the media. While there
were not any serious incidents in this regard, the potential existed.
Representatives of the search contractor, Hazard Control, Inc., were asked to
refer all questions to one of the Corps representatives.

14. In summary, we anticipated the high level of public and media
interest in this project and planned a media relations program to meet that
interest within the public affairs resources available. Our success was based
on anticipating media requirements, keeping media representatives informed of
planned activities, being open and being available.

A positive and responsive medis relations effort contributed to the success
of the overall project.




