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EXECUTIVE SUMMARY

The Building 211 Cyclotron Characterization Survey includes an assessment of the
radioactive and chemical inventory of materials stored within the facility; an evaluation of the
relative distribution of accelerator-produced activation products within various cyclotron
components and adjacent structures; measurement of the radiation fields throughout the facility;
measurement and assessment of internal and external radioactive surface contamination on various
equipment, facility structures, and air-handling systems; and an assessment of lead (Pb) paint and
asbestos hazards within the facility.

The primary concerns identified during the course of the characterization survey include:
(1) contaminated duct work, associated with the exhaust systems serving Room B126 and the cave
areas, was identified; (2) the Senior Cave contains a variety of radioactive sources which must be
removed from the facility, most notably a shielded 0.5 Ci Ra-226 source; (3) decontamination of the
Senior Cave roof will require special precautions in dealing with the amount of loose contamination
present; (4) the highest exposure rate measured at the cyclotron itself was 1.6 R/h using an ion
chamber (detector window open) at a distance of approximately 10 cm. The measured dose rate at
the same distance drops off to 0.3 R/h with the ion chamber window closed.

Other areas of concern include the fact that the cyclotron beamlines in Room C101 and in
the basement C001, were found to be internally contaminated as a result of particle activation; the
three fume hoods in B126 will require decontamination; and virtually all of the painted surfaces
within the facility contain varying levels of lead (Pb).

Using the information contained in Table 13, “Estimate of Activity Inventory in Various
Cyclotron Materials,” the total activity inventory for the cyclotron proper has been estimated to be
almost 3 mCi, with Co-60 contributing to nearly 97% of this activity value.

xi
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BUILDING 211
CYCLOTRON CHARACTERIZATION
SURVEY REPORT

1. OBJECTIVE OF THE CHARACTERIZATION SURVEY

A comprehensive Building 211 Cyclotron Facility Characterization Survey was performed
by ANL ESH/HP personnel in order to determine the inventory and distribution of radioactive and
other hazardous materials within the facility. This information is needed to provide a quantitative
basis for preparation of a Decommissioning Plan, to evaluate the relative risks associated with
various decommissioning tasks, to estimate the quantities of hazardous materials that are expected
to be generated during the course of the decommissioning project, and finally as an aid in estimating
the volume of material and equipment that could be salvaged or recycled.

The radiological characterization includes determination of the inventory and distribution
of the radionuclides present within the facility; a measurement of the radiation fields for all areas,
equipment, and structures associated with the facility; measurement and assessment of contamination
levels on various internal and external surfaces, experimental equipment, and other facility structures
including cave areas and air handling systems; and activity levels within the facility as a consequence
of various accelerator-produced activation products. The radiological characterization provides
useful information for the assessment of other decommissioning options, as the basis for radiological
and environmental risk assessment, worker dose projections, waste management planning, and cost-
benefit analyses associated with defining the actual scope of decommissioning effort.

The Building 211 Characterization Survey included the following individual tasks:
(1) radiological surveys throughout the facility; including surface contamination measurements and
exposure rate measurements; (2) workplace air sampling for radioactive materials; (3) radioanalysis
of samples taken of various facility structures/equipment; (4) in-situ gamma measurements of
selected items; (5) analysis of paint samples for lead content; (6) chemical analysis of various liquids
and dry media; (7) asbestos measurements and (8) radiological inventory of materials stored within
the senior cave.

II. PRINCIPLE OF CYCLOTRON OPERATION

In a cyclotron, a strong magnetic field between the poles of a large electromagnet confines
charged particles to travel in a spiral orbit parallel to the surfaces of the poles. The radius of this orbit
is proportional to the momentum (i.e. mass and velocity) of the ions and inversely proportional to
their charge and the strength of the magnetic field. This means that, for ions of a given mass and
charge, the time taken to complete an orbit is always the same, no matter what the velocity. So, as
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the ions’ velocity increases, the orbit must expand to keep the time it takes the ions to complete the
revolution constant. It is this property that makes the cyclotron work.

At the heart of every cyclotron is one or more pairs of hollow metal chambers. In the
earliest cyclotrons these chambers were shaped like the halves of a pillbox that had been cut along
its diameter. These hollow chambers were called "dees" (or "D's") because of their shape.

The dees are located between the poles of the electromagnet and are connected to the
terminal of an electric circuit of the same sort used in radio transmitters. The electric potential
between the dees alternates rapidly - some millions of times per second - synchronized to the orbiting
ions. In this way, ions starting near the center of the cyclotron are accelerated every time they cross
the gap between the dees and travel in a kind of spiral composed of semicircular arcs of
progressively larger radius (see Figure 1).

DEe
HIGH FREQUENCY
ALTERNATIVE
‘ ' VOLTAGE
A

MAGNETIC FIELD Dee
PERPENDICULAR
TO DIAGRAM

FILE: CYCLTRN

FIGURE 1 Operation of a Cyclotron
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III. DESCRIPTION OF THE CYCLOTRON BUILDING

The 60" Cyclotron is housed in Building 211 on two levels. The lower level is shown in
Figure 2 along with adjacent rooms. Three rooms on this level are considered part of the
characterization, A-020, B-012 and C-001. The only access to C-001 is through C-101 on the main
floor. In addition rooms A-004 and A-011 have equipment that are included in the characterization.
Figure 3 contains the six main floor rooms that were considered for characterization because they
were at one time associated with the cyclotron A-111, A-119, B-102, B-118, B-126 and C-101. The
reason for exclusion of any of the rooms from the characterization are also given in the history. There
is a 10-ton precision hoist bridge crane in the cyclotron vault. The crane is operational and was last
inspected in March 1997. There are three ports between the vault south wall and B-140 north wall;
and another three ports between the vault south wall the B-150 north wall. All six holes are plugged
with paraffin. Figure 4 contains the roof sections of the cyclotron that are to be included in the
characterization.

The description of the cyclotron building given below is taken from “The Argonne 60-inch
cyclotron” ANL-5907 and from conversations with personnel who were involved with the cyclotion
while it was in operation.

1.0 Design

To house the cyclotron and to provide for its proper and intensive utilization, it was
necessary to design and construct a building having many special facilities. Building floor plans were
dependent upon machine design, direction of particle rotation, and the contemplated experimental
uses of the machine.

The Cyclotron Vault was designed around the major axis of the machine with the walls
placed parallel to the axis to simplify building construction. The vault Dee Door was so located to
permit the complete withdrawal of the mobile dee assembly to the Dee Repair (A-167) and Dee
Storage (A-175) areas. The Machine Shop (A-151) was located adjacent to these areas to facilitate
possible machine repair.

The Experimental Tunnel (B-130) location was governed by the position of the external
beam, and the Hot Laboratory (B-126) was positioned in close proximity to the target area to
facilitate the handling of irradiations. The position of this laboratory determined the location of the
chemistry laboratories and experimental areas. To have rapid vault access from the laboratories, the
Personnel Vault Access Door was located adjacent to the Hot Laboratory. This door location
positioned the Control Room (B-102) so that the accelerator operators could readily enter and
visually control the access to the vault.
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FIGURE 2 Building 211 Cyclotron Facility; Service Floor
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Installation routes of electrical leads, vacuum lines, etc., to the cyclotron had to be direct,
and, insofar as possible, all electrical and mechanical equipment had to be installed external to the
vault for ease of routine maintenance and repair. In addition, it was considered essential to have
direct access to the electrical and mechanical equipment from the control room. These requirements,
coupled with the method of introducing leads to the vault without the use of floor trenches and the
consideration of noise and vibration, led to the design of two equipment areas: an Electric Equipment
Room (A-111 and A-119) located on the first floor for non—rotating equipment, and a Mechanical
Equipment Room (A-011) located directly below on the Service Floor.

The remaining areas of the building were located to effect the most economical utilization
of space. The resulting floor plan is as shown in Figure 2 and 3.

2.0 Vault (C-101)

The cyclotron vault is 40 feet by 50 feet, with the axis of the dee assembly parallel to the
long dimension and coinciding with the center line of the room. The ceiling height is 28 feet,
providing sufficient clearance for a 10-ton precision hoist bridge crane. The vault walls are 7 feet
thick, of 150 Ib/cu ft concrete, with the foundations designed to carry an additional 3 feet of heavy
(300 Ib/cu ft) concrete shielding. The roof consists of 4 feet of 150-Ib/cu ft concrete, with the
structure designed to support an overall thickness of 7 feet. The personnel door, weighing about
38 tons, can be closed in one minute and opened in 30 seconds. The 120-ton Dee Door can be closed
in about 5 minutes and opened in 1 minute.

Originally there were two viewing windows, one in the Hot Laboratory to provide for
observation of the target area and the internal volume of the acceleration chamber; the second in the
electrical equipment room for viewing of the diffusion pumps and the rf oscillator-amplifier which
has been blanked off with metal plates. A window consists of two cells, each is filled with a solution
and is 3% feet thick. The cell on the vault side contains water and copper sulfate to eliminate
bacterial growth. Zinc bromide in solution with a density of 2.50 gm/cm3, is the medium of the
second cell. The indices of refraction for the water and the zinc bromide units are 1.33 and 1.56,
respectively. The overall luminous transmission for each window is about 25% for tungsten light.
These windows have been completely free of trouble and have performed excellently in regard to
shielding and optical properties. The solutions are not expected to have radioactive contamination.

All service leads to the vault are brought from the Mechanical Equipment Room through
sleeves in the 7—foot thick wall. All sleeves are straight-through openings with diameters ranging
from 2 to 12 inches. Since the radiation leakage through these sleeves is negligible, shielding
material is not used to seal the openings. To distribute the services in the vault, a pattern of floor
slots was provided. Such an arrangement permits the connection of equipment without the “vine”
effect.
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Size 40 x 50 ft, 28 ft high
Shielding 7 ft of 150-Ib/cu ft concrete
Doors, two  Hydraulic, vertical life

3.0 Control Room (B-102)

This room contained the control console, relay racks for cyclotron control circuitry, and
experimental equipment for cyclotron irradiations. All equipment wiring was through floor slots to
raceways located on the ceiling of the room below. The room was air conditioned for both
temperature and humidity and is glass enclosed to permit operator control of vault access.

4.0 Electrical Equipment Room (A-111 & A-119)

This area housed the power supplies for the oscillator-amplifier and the ion source. It also
contained all of the relays required for control and interlocking. Wiring to the equipment was
through floor slots, with raceways located on the ceiling of the room below. This room was not air
conditioned, but was ventilated by filtered air.

5.0 Mechanical Equipment Room (A-011)

Here were located the mechanical vacuum pumps, cooling water—circulating system,
magnet motor generator set, and an auxiliary air compressor.

6.0 Deflector Vault (A-033)

The deflector fault contained the oil-immersed deflector voltage supply. For safety, this
area had a two-hour fire rating and contained a CO, fire—extinguishing system. This arca was
ventilated by filtered air.

7.0 Hot Laboratory (B-118 through B-126)

The Hot Laboratory contains one Senior and one Junior cave. The Junior cave has an inside
working area of about 20 x 48 inches with a filtered air intake and a HEPA filtered exhaust. The
shielding consists of 3 inches of steel with a 9—inch lime glass viewing window. The unit contains
two Model 7 master—slave manipulators.
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The Senior cave has an inside working area of 6 x 10 feet with a filtered air intake and a
HEPA filtered exhaust. The shielding consists of about 24 inches of ferrophosphorus concrete,
having a density of 300 lb/cu ft, with two oil-immersed multiple-layer glass windows. Each window
is 24V4 x 30V4 inches in effective cross—section and 29 inches thick. The target transfer slot, Figure 3,
is located in the cave to facilitate the transfer of hot targets from the cyclotron. Four Model 8 master—
slave manipulators and a 1-ton bridge crane are provided for material handling. Storage of
radioactive materials is accomplished by 6-inch diameter sleeves originally cast in the vault wall.

This room is provided with conditioned air and filtered exhaust.

8.0 Laboratories (B-101 through B-121)

There were originally four laboratories: two radiochemical laboratories (B-105 and B-109
was one and B-113 was the second), one combined dark room—animal room—mechanical laboratory
(B121 and B121A), and one counting room (B101). Each radiochemical laboratory had four hoods
suitable for handling radioactive materials. All laboratories were provided with conditioned air and
have a HEPA filtered exhaust.

9.0 Experimental Tunnel (B-140)

The Experimental Tunnel was an air—conditioned laboratory area about 28 x 36 feet and
12 feet high, into which the cyclotron beam could be directed. The beam entered the room at its
vertical center. Floor trenches distributed services throughout the room and these trenches connected
directly to the cyclotron vault. An access corridor was provided for movement of equipment and
targetry to and from the general laboratory area. Within the room a 3000—pound traveling bridge
crane was provided to aid in the movement of equipment. This crane is presently locked out.

Shielding was provided by an earth mound which is 4 feet thick over the ceiling and extends
out past the side walls before tapering to the normal ground contour.

IV. DESCRIPTION OF THE 60-INCH CYCLOTRON
The Cyclotron was originally fabricated in 1951. A number of test runs were performed
before the acceptance test in July 10, 1952. The septum was replaced in November 1974. Operations

ended November 30, 1992. The control room equipment was removed in 1994.

The Cyclotron consists of DEE accelerating cavities between 60 inch diameter iron magnet
poles (see Figure 5). The magnet yoke is machined from a single piece of iron (265 tons). There is
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FIGURE 5 Sketch of the Yoke, Magnet, Accelerating Chamber, and Dees

a magnet coil around each pole. The magnet coils are made of hollow aluminum with a square cross
section for circulation of cooling water. Each coil weighs 12.87 ton. The magnets were installed
while the building was being built. The structure inside the machine contains ~800 Ib of copper. The
accelerating cavities are evacuated by two 16 inch oil diffusion pumps. The foreline before the
diffusion pumps is evacuated by a mechanical pump and a turbo molecular pump. The foreline can
be isolated from the diffusion pumps, or it can be used in line with the diffusion pumps. The ion
source is a gas discharge into a graphite chimney.

The 60" Cyclotron was a fixed frequency machine capable of accelerating beams of singly
charged hydrogen molecules, deuterons, 3He, and He ions to 1 1, 21, 34 MeV, and 45 MeV,
respectively. The early work encompassed the fields of heavy element chemistry, nuclear activation
studies, nuclear scattering, solid state physics, radiation chemistry, isotope production and biological
studies (ANL-5907). The Nuclear Medicine Group (NMG) was a significant later user of this facility.
Their major use of the cyclotron was for the production of 211 At by the 209B; (e, 2n) reaction. In
addition, the NMG also produced !3F, 44Sc, 46Sc, 47Sc, 47Ca, 4Cu, 62Zn, 114In, 205Bi and 296Bi.
Other users were the Physics Division (56Co and l78Ht), and Oak Ridge National Laboratory (237Pu).
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The discussion that follows will be sectionalized according to the operating systems. The
information is taken from ANL-5907 and from discussions with personnel who were involved with
the operation of the cyclotron. A summary of magnet characteristics and power supplies of all beam-
transport systems is provided in Table 1.

1.0 Cooling

Liquid cooling of the operating system was obtained by circulation of demineralized water
through the cyclotron and, in turn, through the tube-and-shell heat exchanger of which the shell side
was connected to an outside cooling tower. The cooling tower was contaminated at one time because
of a leak in the heat exchanger. The circulation pumps and heat exchanger were sized to handle a
1000—kw heat load, with the normal operating load being about 300 kw. The cooling tower design
was also based upon a heat load of 1000 kw and was such that a 10°F water temperature differential
could be obtained for a 78° wet bulb with a 1200-gpm flow rate through the tower. The coolant flow
rate was normally 300 gpm at 80 psi. The conductivity was maintained at 10 pmhos or less, with a
pH of about seven. Dee system water temperature stability of 1°F or better was required for steady
operation.

TABLE 1 Characteristics of Beam-Transport and Analyzing-System Magnet

Analyzing Switching Switching 4-in.-long 8-in.-long
Magnets, Magnet, Magnet, Quadrupole Quadrupole Steering
AM-A and AM-B SM-1 SM-2 Sets Sets Coils, SC
No. Required 2 1 1 5 2 3
Type Double focus 120° sector ~ H frame H frame Hyperbolic Hyperbolic Special
Edge angle 41.7°C-type Circular Circular Pole tip Pole tip
yoke pole pole
Manufacturer Spectromagnetic Pacific Pacific ANL ANL ANL
Industries, Inc. Electric Electric
Co. Co.
Weight, 1b 25,000 (17,000 Ib ASA- 4,350 7,270 225 420 53
1010 Steel)
Pole 13.5 in. wide, 12-in. 12-in. 4in. 8in. 9in.
Dimensions 39.86-in. radius, diam diam
120° bending angle
Pole Gap 1.758 in. 1% in. 2% in. 2-in. bore 2-in. bore 2-in. bore
Dimension of Radial width =4 in. 14.22-in. 15.75-in. 49in. length  9.2-in. 11.2-in.
Effective Field (where n = 0) (11.6 kG) (17.3kG) length length
diam diam
Symbol AM-A SM-1 SM-2 Q-5-6,7-8, Q-1-2, 3-4, SC-1, -2,
Designation AM-B 9-10, 11-12, 15-16 -3,and -4
13-14,17-

18, 19-20
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2.0 Vacuum

The physical dimensions and types of materials used were governed both by the rf system
and vacuum techniques. The main vacuum system consists of 6 basic parts: the mechanical pumps,
diffusion pumps, vacuum take-off box (VTO), "obround," transition section, and acceleration
chamber. The transition section and acceleration chamber are mounted in a fixed position; the VTO
box and obround are mounted on a motor-driven carriage which operates on a rail system. This
permitted the removal of the dee heads from the acceleration chamber and transition section to
facilitate maintenance or modification of the dees, deflector system, or ion-source extraction feelers.
Mechanical alignment of the system was maintained by the use of one grooved rail and matching
tongue on the carriage wheels.

The mechanical vacuum pumps, with capacities of 100 cfm and 300 cfm, were originally
located in the mechanical equipment room to minimize the noise in the cyclotron area. The 300—cfm
pump was used for the roughing of the tank, and the 100—cfm pump was used for the backing of the
diffusion pumps. During normal operation, both units were used for backing. Two 6-inch diameter
lines connected these pumps to the forvac manifold of the two diffusion pumps located in the vault.

The two 16~inch oil diffusion pumps were built as a packaged unit, with each pump having
remotely air-operated forvac and hivac valves. These pumps are close—coupled to the vacuum tank
and have common connections at both the hivac and forvac manifolds. The entire assembly is
mounted on wheels, allowing the pumps to be rolled away from the main tank for maintenance or
repair purposes.

The diffusion pump baffles, located between the pumps and the 16—inch valves, were
cooled by Freon 22 and operated at approximately —30°F. In addition, the manifold section has a
removable cold trap for liquid N,. This trap was never used during routine operations.

The pump manifold connects to the VTO box, which is of welded steel construction
(47 x 88%2 x 57Y2 inches) with internal bracing to withstand atmospheric pressure. Seam welds are
continuous, with welding only on the atmospheric side. The internal braces are stagger welded to
keep virtual leaks at a minimum. The VTO box contains the gimbal mountings for the cantilever
suspension of the dee stems.

The obround is a 66-inch long unit with a cross section that is essentially two half-cylinders
of 20-inch radius separated and connected by flat parallel sides, 37%2 inches in length. This unit is
constructed of Y4-inch thick oxygen-free high conductivity (OFHC) copper, rolled into the proper
shape with the seams welded with a shielded arc using "Everdur" as a filler rod. A steel framework
is welded to the external side of the copper for support of the tank when evacuated. Cooling of this
shield was obtained with several loops of %s-inch tubing, soft soldered to the copper. On the top of
the obround, five pairs of holes were provided for rf power feed-thru to the dee system.
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The transition section is 47 inches long and, by means of a taper, makes the transition from
the cross section of the obround to the rectangular cross section of the acceleration chamber. The
method of construction is similar to the obround and, since the position of this section is in the
magnetic field, the framework and flanges are of nonmagnetic type 347 stainless steel.

The acceleration chamber is a composite unit with the basic structure of special 16-14
chrome nickel nonmagnetic stainless steel. The top and bottom portion is a circular opening,
60 inches in diameter, and sealed with discs (lids) of magnet steel to shorten the magnet pole gap.
The vertical sides are closed by the transition section, the dee trimmer condenser, the target gate and
closure plate, the arc source and the linear water tube closure plate. The inside is lined with water-
cooled copper liners to complete the rf shielding circuit.

The total volume of the vacuum system is ~300 cubic feet. Normal operating pressures were
2 to 9 x 10°® mm Hg, with the upper value limited by the operation of the rf system.

In July 1957, after 6 years of operation, it was required to remove the dees from the
acceleration chamber, thereby requiring the breaking of the obround-transition seal. The seal did not
show any evidence of heating and was re-used in the closing of the chamber. The operation that
followed was quite normal.

3.0 Magnet

The electromagnet, 265 tons in weight, is of a standard "double yoke" design, 206 inches
long, 164 inches high, and 74%s inches wide. The diameter of the pole base is 74%s inches and the
diameter of the pole face is 62 inches. The pole gap is twenty-two inches, and, for any given radius,
the gap variation is less than 0.005 inch. The 22-inch air gap, excluding shimming, is reduced to
12 inches by the 5-inch thick, 60-inch diameter, top and bottom lids of the acceleration chamber (see
Figure 6). This 12-inch dimension is made up of the two 1-inch gaps between the lids and pole faces,
and the 10-inch spacing for the acceleration chamber. Upon installation of Rose rings and rf liners
the acceleration chamber gap is reduced to 9 inches.

Magnetic shimming consists of internal Rose rings and external stepped shims. The internal
rings are fastened to both the top and bottom lids and are radially located at 26 inches and extend
outward to 30 inches. The rings are % inch thick and 2 inches wide. External top and bottom
shimming consists of a pyramid of twelve discs, each 1/16 inch thick and of the following radii:
2 of 20 inches; 2 of 16 inches; 2 of 10 inches; 2 of 6 inches; 2 of 4 inches; and 2 of 3 inches. The
largest disc is located in contact with the lid.
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FIGURE 6 Acceleration Chamber Containing Rf Liner

The magnet yoke, poles and tips, acceleration chamber lids, and shims are of soft iron
forgings with the impurity analysis as follows:

Carbon 0.12% Sulphur 0.024%
Silicon 0.17% Manganese 0.39%
Phosphorus 0.014%

The two magnet coils, totaling 26 tons in weight, are of extruded 1S aluminum strap,
27/s x V2 inches, with a hollow core of ¥ x 1 inch through which passes the water coolant. Each coil
consists of 10 pancakes (see Figure 7), approximately 55 turns per pancake, or a total of 1099 turns
for both coils. Each pancake consists of one continuous length of conductor, 1550 feet long.
Insulation between turns consists of 2 layers of 0.005-inch fish paper impregnated with red Glyptal.
The insulation between pancakes consists of 2 layers of Bakelite and Glyptal, each layer 1/32 inch
thick. All windings are connected in series by uncooled aluminum strap, heli-arc welded to the
conductors. The coils are electrically connected in series, with all hydraulic connections in parallel.
The total resistance of both coils is about 0.3 ohm. For mechanical stability protection, the coil
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windings are solidly clamped between two annular 1%—inch thick aluminum end plates. The overall
dimensions of a complete coil are: OD = 142 inches, ID = 747 inches, and height of 32V2 inches.

Weight 265 tons
Magnet pole tip diameter 62 inches
Lids, acceleration chamber, diameter 60 inches
Magnet pole gap 22 inches
Lids, acceleration chamber, thickness 5 inches
Shimming gap, two external each 1 inch
Gap inside vacuum 10 inches
Effective gap _ 9 inches
Magnet field, center 14.9 kgauss
Magnet coils, 2 1099 total turns

4.0 Trim Coils

Three coils were required per pole with mean radii of 5.95 (2 turns), 14.55 (3 turns) and
24.70 in. (12 turns). All coils conductors were nominally 3/16 in. square (extruded by Anaconda
American Brass Co.) without insulation and had an internal hole diameter of s in. Insulation was
applied by the Anaconda Wire & Cable Co. and consisted of 0.013 in. thick double Silotex Dacron,
thus increasing the overall conductor size to 0.200 in.

The outer coil was connected in three portions, a design necessitated by the excessive
coolant pressure required for a single continuous coil. These three coil segments were parallel
connected for cooling and series connected for power. The other two trim coils were continuous in
construction and each had a single cooling loop.

Photographs of a completed liner are given by Figures 8 and 9.

5.0 Arc

The ion source is a conventional DC-type hooded arc, consisting of a Vs-inch tantalum
hairpin filament and a graphite chimney, 5/16 of an inch in diameter with an aperture size of
3/32 x 7/32 of an inch in length. Compressed gas cylinders provide the molecules for the gas
discharge. The filament is heated by a 300-400 amp DC supply on top of the main magnet for
filament and a typical deuteron arc is maintained at 50 to 120 volts DC, 6 to 8 amperes drain, with
a gas flow rate of about 0.1 cc/min.
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FIGURE 8 Linear-Trim Coil Assembly

6.0 Radio frequency System

The energy imparted to the extracted ions is obtained from the rf system, consisting of the
dees and stems, dee shielding, shorting bar, oscillator-power amplifier and the DC power supply. The
if electrodes constitute a conventional twin dee unbiased system with both dee stems mounted in a
common evacuated tank.

The dees are 4 inches in height with a 23%-inch internal depth and a 2Y-inch vertical
entrance gap. Dee heads have a 12-inch parallel section at the center with an edge flareback of
approximately 10°. The vertical spacing between the OFHC copper liners of the acceleration
chamber is 9 inches, leaving 2Y% inches from each dee surface to ground. The effective capacitance
of each dee to ground is about 280 ppf and is dependent upon dee and trimmer plate positions. For
each dee, the trimmer condenser plates provide approximately a 25-ppf variation in capacitance. The
dees and stems are of % inch thick OFHC copper fabricated from a 12-inch OD, Y-inch thick tube.
Such fabrication resulted in a dee and stem of continuous copper except for the top and bottom lip
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FIGURE 9 Trim-Coil Crossovers and Leads

area of the dee. For this region, OFHC copper was copper welded to the main assembly to give the
required shape. Both dees are extensively water cooled with all copper tubing continuously Sil-fos
soldered to the interior surfaces. Each dee and stem is mounted on a nickel-plated carbon steel tube
that extends from well inside the dee stem to the outside of the VTO box and passes through a
stainless steel bellows which acts as a flexible vacuum seal. This tube is supported in a gimbal inside
the VTO box, permitting remote control of the dee position in both the horizontal and vertical planes,
by means of motor drives located outside of the vacuum.

Dee system Twin

Dee height 4 inches
Internal dee height, with water tubing 234 inches
Dee entrance gap 2% inches
Dee distance to ground plane 2Y5 inches
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7.0 Deflector

The deflector system is a means of diverting the accelerated ions from their normal orbits
of rotation. The Argonne system is a customary internal unit, located in the dee opposite to the ion
extraction dee, and consists of two curved OFHC copper planes between which a DC electrostatic
field is established to direct the accelerated particles to the exterior of the machine. The two curved
planes (Figure 10) are customarily referred to as the septum and deflector.

The septum is mounted between the deflector and the cyclotron center. The septum unit
consists of the septum proper and the entrance portion, called the beam splitter. The septum proper
is constructed of copper 3% wide, % inches thick, and is water cooled. The beam splitter, 10 inches
long, consists of two 0.062-inch thick copper plates with a cooling water line hard soldered to each
plate. The plates are so shaped to form a horizontal V notch centered on the median plane. The notch
extends the length of the splitter and is about one inch wide at the splitter entrance, tapering to about
1/16 inch at the other end. Both splitter sections are readily removable and are so constructed that
they plug into the cooling water lines. This type of unit has been in service for many thousands of
hours of operation with negligible maintenance.

The deflector is a hollow copper tube, obround in section, 1% inches high, % inch wide,
with a wall thickness of 0.049 inch, and is closed at the end adjacent to the exit of the deflector
channel. Cooling is obtained by passing water down a tube positioned in the center of the deflector
with the return water forming a cooling sheet on the internal periphery of the unit. The deflector is
connected to the deflector stem by means of an “O” ring plug—in technique. Access to the deflector
is obtained by removing the dee trimmer box and unbolting a section of the dee side, thereby
enabling one to remove or service the unit without pulling the dees from the acceleration chamber.

FIGURE 10 Deflector System Showing the Septum and the Deflector
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The deflector stem is of type 304 stainless steel, coaxially extending back into the dee stem where
it is supported at its midpoint by a porcelain insulator. The deflector stem leaves the vacuum
chamber through a stand—off insulator and metal bellows.

The deflector and septum are each approximately forty—seven inches in length, and their
shape is that of a circular arc with a radius of curvature of 30 inches. The entrance to the deflector
system, nominal Y—inch width, is located approximately 50°CCW* from the center line of the dee
system and is at a radius of about 25% inches; the exit, s inch wide, is at a radius of 30.5 inches,
145°CCW. With the application of a negative 75-kv DC potential to the deflector, the orbital radius
of the particles increases 17.5%, thereby enabling the particle to escape to the external target area.

8.0 Beam Line

The diversity of machine operation was increased by an external strong focusing system
(see Figure 11). A maximum of 20% of the total deflected beam was accepted and focused by this
system. The cross section of the accepted beam was about 5 cm horizontally and 2 cm vertically. The
horizontal particle divergence was about 2 degrees from inner to outer edge, and the vertical
divergence was about 0.2 degree from top to bottom. Using one magnet set, the beam could be
readily focused into an area of 0.1 cm?, i.e., a particle density of 400 ©amp/cm? for a total deflected
deuteron beam of 200 pamp. If the two quadrupole sets were close coupled, focal spots of 0.02 cm?
were obtainable. For a total deflected helium ion current of 60 namp, 6 to 8 pamp could be
consistently focused through an aperture of 1 x 2—mm cross section.

This focusing system also enabled one to obtain about 12 to 15% of the total deflected beam
in the experimental tunnel, about 30 feet from the cyclotron. The 60—inch nuclear scattering chamber
was located in this area, and deuteron currents of 1 namp (70 pamp total deflected) had been
successfully focused into the chamber through a collimating system consisting of two 3—mm
diameter apertures, spaced one meter apart.

The external beam focusing system was expanded to increase machine efficiency,
flexibility, and experimental endeavor. The new switching magnet provided a total +25-degree beam
orientation about the zero angle beam. Two additional beam ports were installed in the experimental
tunnel for a total of three irradiation stations in this area. The physical layout of the system is given
in Figure 11. A “squeeze” coil magnet is shown in Figure 11.

*As viewed by looking down on the acceleration chamber.
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FIGURE 11 Building 211 Cyclotron Beam Line




22 March 30, 1998

horizontal particle divergence was about 2 degrees from inner to outer edge, and the vertical
divergence was about 0.2 degree from top to bottom. Using one magnet set, the beam could be
readily focused into an area of 0.1 cm?, i.e., a particle density of 400 ,uamp/cm2 for a total deflected
deuteron beam of 200 wamp. If the two quadrupole sets were close coupled, focal spots of 0.02 cm?
were obtainable. For a total deflected helium jon current of 60 wamp, 6 to 8 yamp could be
consistently focused through an aperture of 1 x 2-mm cross section.

This focusing system also enabled one to obtain about 12 to 15% of the total deflected beam
in the experimental tunnel, about 30 feet from the cyclotron. The 60—inch nuclear scattering chamber
was located in this area, and deuteron currents of 1 namp (70 pamp total deflected) had been
successfully focused into the chamber through a cbllimating system consisting of two 3—-mm
diameter apertures, spaced one meter apart.

The external beam focusing system was expanded to increase machine efficiency,
flexibility, and experimental endeavor. The new switching magnet provided a total +25~-degree beam
orientation about the zero angle beam. Two additional beam ports were installed in the experimental
tunnel for a total of three irradiation stations in this area. The physical layout of the system is given
in Figure 11. A “squeeze” coil magnet is shown in Figure 11.

An energy degradation system, a foil absorber remotely controlled, was installed with the
strong focusing quadrupoles to degrade the energy of the primary beam by a factor of 4. Energy-
bunching techniques were considered to reduce the energy straggling to a few tenths of one percent,
with particle number remaining constant.

Focused beam channeling or positioning is accomplished by a cylindrical-type steering
magnet that provides both uniform vertical and horizontal field components. The aperture of the unit
is 17 inches in diameter, with the beam entering on the axis of the system. Deflection fields were
established by excitation coils located in the radial type winding slot of the core.

Figure 12 shows the arrangement of the beam-transport and energy analyzing system.

This overall system served several functions. First, the extracted projectiles entered the
cyclotron’s target box, which could be at tank vacuum, isolated and evacuated, or pressurized. This
chamber served as an isotope production station, and two target ports were provided. If the required
irradiation required sophistication in regard to energy measurements, particle uniformity, particle
density, etc., the beam was then allowed to pass through into the beam-transport system. Greater
beam concentration was accomplished by the squeeze coil (see Figure 13) which was essentially a
device that changed the “n” value of the cyclotron’s fringing field and provided only radial focusing.
[Such a device enabled 50% of the total extracted beam to be focused onto a 1-cm-diam target at the
downstream side of the switch magnet (SM-1).] Vacuum isolation was provided by a 4-in.,
automatically operated valve (BV). The beam then entered a 17%-in.-ID (2-in.-OD) tube, and
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FIGURE 12 View of Analyzing Magnets AM-A and AM-B, and Switch Magnet SM-2

additional focusing was accomplished by the quadrupole doublet (Q-1 and Q-2). Each quadrupole
had a bore of 2 in. and a length of 8 in., the separation between quadrupole centers being 12 in. This
doublet provided a focal length of 30 in. and an intense beam concentration, such as 500 ,LLA/CIIIZ,
at the stripping foil port. Vertical and horizontal beam positioning was provided by the steering coil
(SC-1). The downstream direction of the beam was governed by a 12-in.-diam circular switch
magnet (SM-1). It could deflect the beam not at all, to the right (15 and 25°) for irradiations in the
cyclotron vault or in experimental tunnel No. 1, or to the left (15 and 30°) so that the particles
entered the new energy-analyzing system for use in experimental tunnel No. 2. This latter

arrangement is discussed below.

The quadrupole doublet (Q-1 and Q-2), steering coil (SC-1), and switch magnet (SM-1)
were necessary to the operation of the analyzing system. About 15% of the extracted beam, without
squeeze coil, was accepted by this doublet and focused onto either the dispersive (DS-1) or
achromatic slit (AS-1). The steering coil (SC-1) served as a supplementary means of directing the
beam into the correct vertical and horizontal position for entrance into the first analyzing magnet.
The dispersive and achromatic slits were approximately 48.9 and 11.1 in. upstream, respectively,
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FIGURE 13 Squeeze Coil, Beam Valve, Quadrupole Doublet (Q1 and Q2) and Steering Coil (SC-1)

from the iron edge of this magnet. An arrangement of metal bellows was included on both the up-
and downstream side of the dispersive slit to facilitate axial movements of about +1% in. for
maximizing the analyzing system. The analyzing magnet (AM-A) accepted the ions (inside chamber
width = 4 in.; inside height = 1.438 in.), bent them 120°, and (in the dispersive mode) focused them
to an image midway between the two magnets. (A 27%-in.-ID tube was used in the region between
magnets.) An intermediate slit located at this spot served as both a catcher of unwanted particles and
a beam-position monitor. This image then served as an object for the second magnet in which the
particles were again bent 120° but in the opposite direction. A second image then occurred at either
the dispersive or achromatic slits, depending upon the mode of operations. A quadrupole doublet
(Q-3 and Q-4) contained the beam for the focusing by the downstream doublets. After the achromatic

slit (AS-2), the beam tube was again 17-in. ID, and this size was maintained throughout the rest of
the system.

The direction of the beam into tunnel No. 2 was governed by the second switch magnet
(SM-2), which had a 12-in.-diam circular pole. A total deflection of 40° was provided. The beam
passed through the 7-ft concrete shielding wall by means of an evacuated tube (1%-in. ID), which
in turn was mounted in a 6-in.-ID water-filled tube (FT). The ends of the beam tube were supported
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by movable end plates which permitted vertical and horizontal adjustments for alignment. When
work had to be done in the experimental tunnel with the cyclotron operating, internal shielding plugs
(RP) were remotely controlled and inserted into the wall beam tube without interrupting the vacuum.
These plugs consisted of water-filled bellows, which could be withdrawn into a Y branch of the
beam tube for beam passage.

Four beam lines were provided — 0, 10, 25, and 40°. The 25 and 40° lines were routinely
used: the 10° line was reserved for the “short-term” type experimenter; the 0° part was provided for
alignment purposes as well as beam-energy checks using the foil degrader. When the 40° port was
used, the switch magnet provided sufficient vertical and radial focusing so that quadrupoles were not
required in the region between the switch and the vault wall. In this line, a steering coil (SC-2)
provided radial and vertical adjustments in the beam’s position. The 10 and 25° ports both required
a steering coil and a quadrupole doublet between the switch and the wall.

In the tunnel, two additional quadrupole doublets were used in each beam line (Figure 14).
The upstream doublet (Q-7 and Q-8) maintained a somewhat parallel beam until the final doublet
(Q-9 and Q-10) focused the beam into a 3- to 4-mm spot. Beam envelope locators (BEL) facilitated
the initial tuning of the accelerator and the transport system, and assisted in monitoring the position
of the beam throughout the irradiation.

Controls for all components were centrally located in the control room of the cyclotron,
thereby enabling the operators to adjust and maximize the operation of the overall system.
Closed-circuit television was used to view beam patterns at the slits or at target positions. When
possible, optical viewing was preferred, and the image was projected into the control room by an
arrangement of mirrors and water ports in the shielding wall.

8.1 Dispersive Slits (DS)

Each dispersive-slit assembly contained two horizontal and two vertical water-cooled,
5/16-in.-thick jaws, their front sides separated by a distance of about 7/16 in. Slits were constructed
of copper with a gold plating of 0.020 in.

The slit housing and numerous components were constructed of Type 310 stainless steel.
A viewing port in each of the two assemblies permitted the slits to be inspected.

Overall dimensions of dispersive-slit assembly are 13 in. along the beam path and about
22 in. for both the radial and vertical directions, including the drive mechanisms. Its weight is about
75 Ib and an adjustable floor pedestal is used for its support. Argonne Dwg. No. 211-CY-M-1247-E
sets forth the mechanical details and Figure 15 is a photograph of the DS-2 assembly in position on
the beam line. (The dispersive slit is to the left.)
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FIGURE 14 Two Quadrupole Doublets in Experimental Tunnel #2

8.2 Achromatic Slits (AS)

The design was identical to that of the dispersive horizontal slits. A slit range from fully
closed to a 1-in. opening was provided. Both jaws are of copper (without gold plating).

Each assembly (60 Ib) was mounted directly on an analyzing magnet (AS-1 on AM-A), and
alignment was achieved by shifting the mounting bracket. All components were constructed of
nonmagnetic materials, Type 310 stainless steel being used for the housing. Figure 15 is a
photograph of the unit in position (achromatic slit to the right), and Dwg. No. 211-CY-M-1306-E
sets forth the details of the assembly.

8.3 Intermediate Slit (IS)

An intermediate slit, located at the image-object plane at the mid-point between the two
magnets, provided a variable radial-slit width ranging from 0 to 1% in. with a dimensional tolerance
of 0.010 in. The intermediate slit determined the radial alignment of the beam and acted as a scraper
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FIGURE 15 View of the Dispersive (DS-2) and Achromatic (AS-2) Slit Assemblies

of unwanted particles, thereby minimizing the radiation effects on the down-stream side of the
system. A commercial-type 3-in.-OD Type 304 stainless-steel cross was used as the housing for the
two independently controlled, motor-driven jaws. It is shown on the beam tube on the left side of
Figure 16. Drawing No. 211-CY-M-1737-D sets forth the mechanical details. The overall dimension
along the beam path was 6 in., and about 24 in. was required in the radial direction.

8.4 Beam Envelope Locaters (BEL)

The design of the beam envelope locater was similar to that of the intermediate slit.
However, four water-cooled jaws determine the alignment of the beam envelope and its spatial
distribution. The displacement of both sets of jaws was such that their front surfaces were 9/16 in.
apart. Dwg. No. 211-CY-M-1801-D shows the details. The overall dimensions were 5 in. along the
beam path and about 16 in. for both the radial and vertical directions.
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FIGURE 16 View of Switch Magnet SM-1 and Analyzing Magnet AM-A

8.5 Chamber for Analyzing Magnet (AMC)

The vacuum chamber for each analyzing magnet was constructed of Type 310 stainless
steel. Construction materials of low permeability were necessary to preserve the quality of the
magnetic field, and either Inconel X, K-Monel or some of the stainless-steel alloys would suffice.
For this case, the Type 310 alloy was chosen, because it had a permeability of about 1.003 and would
remain unchanged in cold-working, whereas the permeability of the Type 304 could increase to a
value as great as 7.

Each chamber had a mean radius of 40 in., a maximum outside height of 1.688 in., and a
minimum inside dimension of 1.438 in. The top and bottom plates each had a thickness of V& in. The
inside radial width was 4 in. The mean radius was based upon original calculations and was a
negligible deviation from the magnet curvature of 39.86 in.

At the upstream end, an observation window (2.7-g/cm3 density, nonbrowning glass) was
placed so that a sliding screen could be positioned within the chamber for observing the size and
shape of the beam envelope.
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End flanges for both chambers were designed for metal seals. Since these regions are
difficult to service, gold O rings were chosen to provide greater reliability.

Each chamber was shimmed into the magnet gap and was held in position by having both
ends fastened to an aluminum table (Figure 17). After the chamber and table were aligned, the table

was bolted directly to the floor.

FIGURE 17 Overall View of Beam-Transport and Analyzing System
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8.6 Support Structure for Analyzing Magnet

Support was provided by structural I beams, which in turn were mounted on three screw
jacks 120° apart. A mounting pad of unique design was placed between the head of each jack and
the base of the magnet. Such an arrangement maintains the load on the central axis of the jack screw,
thus minimizing side slippage when the magnet was being leveled. Figures 18 and 19 show the
support structure for the analyzing magnets (AM-A and AM-B) and the switch magnet (SM-2).

Positioning of these magnets was quite simple. Initially, the optic-beam axis was scribed
on the top side of each magnet, and the external beam lines were layed out on the vault floor. In turn,
each magnet was moved to a position that approximated the required location and then elevated
(jacked) and leveled. Exact positioning was achieved by using the overhead crane to partially lift the
magnet off its jacks and sliding it until the required position was achieved; final elevation was
achieved by trimming the jacks. Such mounts have proved to be quite satisfactory and inexpensive.

FIGURE 18 Mount for Analyzing Magnet
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FIGURE 19 View of Analyzing Magnet (AM-B) and Switching Magnet (SM-2)

Additional Notes:

Gimbals move the DEE. In order to get the DEE's out, the platforms have to be moved back
and the trimmer on the north side has to be unbolted and swung out of the way. The DEE has big
plates with allen head screws. The deflector is held in place by 2 screws. The water line and o-ring
pull out. The septum has a saddle on one end and a screw for adjustment. The beam extraction is
27 inches from the center of the magnet. Transition section is all iron. The condenser assembly is
expected to have contamination, an oil film, and powdered graphite. The flow box is expected to
have little contamination.
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V. SCOPE OF THE CHARACTERIZATION SURVEY

The following rooms located on the Bldg. 211 Service Floor were included in the scope of

the characterization survey. A map of the service floor is provided in Figure 2.

On the main floor of the facility, the following rooms are included in the characterization

A-004; specific surveys involving a large diffusion pump tank containing
demineralized/deionized water (M-SCI-A3) and a sump pit.

A-011 (mechanical equipment room); specific surveys involving two vacuum
pumps.

A-020; specific surveys of the hydraulic equipment associated with the DEE
door and the sump pit.

Steel/Paraffin-lined Vault; general survey of the interior surfaces of the vault
which previously house a Cockroft-Walton accelerator.

B-012; specific surveys of the hydraulics associated with the vertical
personnel door.

C-001; surveys of the room in general and also the quadrupole magnets,
cables, motors, and other miscellaneous equipment.

survey. A map showing their locations within the facility can be found in Figure 3.

C-101 (cyclotron vault); surveys were performed along beam lines,
miscellaneous equipment, and the walls, floors and ceilings of this large room.

C-101 (service platform supporting the cyclotron proper); surveys were
performed on the equipment and components including pumps, a water
manifold, electrical services.

A-111 and A-119 (electrical equipment room); surveys were performed in
these rooms to ensure that radioactive contamination had not been
inadvertently tracked into these rooms as a consequence of the routine
operations conducted within the facility.

B-102 (control room); surveys were performed to ensure that radioactive
contamination had not been inadvertently tracked into this room as a
consequence of the routine operations conducted within the facility.
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e B-118 (cave access area); surveys were performed in the area, including walls,
floors and ceiling.

» B-126 (cave work area); surveys were performed in the Jr/Sr Cave areas and
inside the fume hoods.

 Junior cave; limited surveys were performed inside the cave because cave
door could not be opened. Surveys were conducted through an open port.

« Senior cave; surveys were performed inside and on the exterior of the cave.

«  Cyclotron proper and beam line; surveys were performed on various cyclotron
components including various pumps, vacuum lines, the DEEs, the splitter,
deflector, septum, the beam line itself including the bending/steering magnets
and the beam stop.

» Cyclotron vault clerestory; surveys were performed inside the exhaust ducts
located in the fan loft [see Fig. 4].

 DEE repair clerestory; surveys were performed on the roof of the building
above the dock area [see Fig. 4].

VI. SURVEY AND SAMPLING DESIGN

The characterization survey consisted of the following radiological surveys for each room
identified to be within the scope of the characterization survey:

(1) Direct survey scans of floors, walls, ceilings, exhaust ducts, drains, service
lines, for gross alpha and beta contamination using a dual-phosphor .
scintillation detector.

(2) Gamma scan survey of each room, including exhaust ducts, drains, and service
lines for gross contamination using a thin crystal sodium iodide detector.

(3) Large-area surface smears (>100 cm2) of various room surfaces were taken
and analyzed using the Tennelec gas-flow proportional counting system.
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(4) Investigative measurements

» If during the course of the direct survey scans contamination was detected,
a stationary direct measurement was made at that location noting the
results.

e If during the course of the room survey scan using the sodium iodide
detector an elevated radiation background was detected, the radiation
level was then measured using a micro-R meter.

* Any large-area surface smear revealing the presence of contamination
above background levels was investigated further by taking additional
smears (100 cm? area) of the area in question. All smears were analyzed
using a low background gas-flow proportional counting system.

(5) Additional sampling

* Paint samples were taken in various locations and analyzed for gross
alpha and beta contamination using a gas-flow proportional counting
system.

* A select number of contaminated smears analyzed for gross alpha and
beta contamination were subject to alpha spectral and gamma spectral
analyses to identify the radionuclide(s) present. If the gamma spectral
analysis was unable to account for the total amount of contamination
present, a beta-specific analysis was then performed.

* Sludge and water samples were analyzed for PCBs, SVOCs, VOCs, heavy
metals, pH determination. Gross alpha/beta and gamma spectral analyses
were also performed on these samples.

* Oil samples from various equipment were subject to a gamma spectral
analysis, a gross alpha/beta analysis, total metals and PCBs analyses.

* Samples were taken from various ceiling and insulating materials and
analyzed for asbestos.

* Samples were taken from equipment containing organic fluids and a
chemical analysis was performed.




35 March 30, 1998

o+ In-situ measurements were performed on painted surface to determine
lead (Pb) content.

(6) Coordinate system

* A simple rectangular coordinate system was used to identify the locations
where samples and/or measurements were made on various walls, floors,
and ceilings. For all wall areas, the origin (coordinate 0,0) is referenced
to the lower left hand corner when facing the wall. The X coordinate
corresponds to the horizontal axis along the wall surface and the Y
coordinate the vertical axis. Each coordinate pair are given by the
standard notation of the abscissa first followed by the ordinate (X,Y). All
numerical values for distance are expressed in feet. The coordinate system
used for the floor and ceiling areas is similar to the one described above
with the following two exceptions: (1) the origin coordinate 0,0 is
reference to the southwest corner of the floor and ceiling and (2) the X-
axis traverses the east-west direction and the Y-axis the north-south
direction.

(7) Sample identification scheme
+  The following scheme was used to identify the locations where samples

were taken within the Cyclotron Facility. Samples were identified by a
five element code:

Typesample ................... ... Element 1

Roomno.or Tunnel ................ Element 2

Location ........c.oveevineininnnnnn Element 3

Sequential Number ................. Element 4

X,Ycoordinate . ............ ... ... Element 5
Type of sample

¢ SA Smear (Small Area Smear) 100 cm? smears
e LA Smear (Large Area Smear) >100 cm? smears

* Internal Smear >100 cm? smears inside tanks/ducts

* Air Air samples

» Paint scrapings Paint samples from walls

* Concrete samples Concrete scrapings from walls

e Metal shavings Metal samples collected by drilling

into magnet, yoke or pole
» Paraffin sample ~ Paraffin collected within steel vault
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Room No. or Area

« C-101 e.g. cyclotron vault room
Location

* North Wall

e South Wall

* East Wall

*  West Wall

*  Floor

* (Ceiling

e Tank #

Sequential Sample Number
* All samples were assigned an identification number.

X,Y Coordinate (all distances in feet)
*  For walls, the origin 0,0 is at the lower left corner.
* For floors and ceilings, the origin 0,0 is at the southwest corner.

VII. INSTRUMENTATION

1.0 Description of Standard Health Physics Instrumentation

* Surface contamination measurements were made using a dual phosphor
scintillation detector, sensitive to both alpha and beta/gamma radiation; e.g.,
NE ELECTRA meter with NE DP6 probe (Code: NE).

* Thin sodium iodide detector for gamma surveys; e.g., Eberline PRM-5-3
meter with PG-2 detector (Code: PG2).

* Floor monitor with large area gas flow proportional counter; e.g., Eberline
PAC-4G-3 with AC-22 probe (Code: floor monitor).

* Energy-compensated GM detector for general background gamma exposure
measurements; e.g., Eberline ASP-1 (Code: uR).

* Air ion chamber survey instrument with capacity for measurements through
7 mg/cm2 or 1000 mg/cm2 windows, e.g., Eberline RO-20 (Code: RO20).
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« Manual alpha/beta counting system, based on thin window gas flow
proportional detector (Code: DABRAS).

+ Tennelec gas flow proportional counting system for both alpha and beta
radiation, based on thin window gas flow proportional detector (Code: APC).

«  Giraffe — Cart-mounted portable air sampling system, utilizing the ESH-7 air
sampling heads and a positive displacement pump with a vacuum manifold.

2.0 Description of Tech Demo Instrumentation

» Portable X-Ray Fluorescence Detector
The portable Spectrace 9000 unit (TN Spectrace) provides for non-destructive,
real-time elemental analysis for solid, liquid, thin film, and powder samples.
The system collects x-ray emission spectra from a sample after excitation with
one or more radiation sources. The system analyzes elements of atomic
number 11 and higher, at concentrations from a few parts per million to
percent levels.

« In Situ Gamma Spectrometer utilizing large hyper pure germanium (HPGe)
detector, shields and stand, e.g., ANL ESH/HP and Canberra ISOCS.

3.0 Detection and Measurement Sensitivity

e The term “Detection Sensitivity” is used in this report to refer to the
surveyor’s ability to audibly detect the presence of radioactive contamination
during a surface scan survey. The probability of detecting surface
contamination depends not only on the sensitivity of the survey instrument,
factors related to its probe size, the scanning speed, background count rate, but
is also affected by the surveyor’s ability to discern audible changes in the
instrument’s response (i.e., human factors). The surveyor must make a
decision whether the audible signals represent only natural radiation
background or residual contamination in excess of background. Audible scan
sensitivities are subject to wide variability depending on human factors and
the surveyor’s scanning technique.

+ The term “measurement sensitivity” is used here to define the quantity of
radioactive material that can be measured with some known or estimated level
of confidence for a fixed position measurement over some predetermined time
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interval (e.g., a non-scanning measurement). The primary factors affecting
“measurement sensitivity” include the detector background counting rate, the
counting efficiency of the detector and the counting time interval. When
making field measurements, the “measurement sensitivity” will almost always
be inferior to that which can be achieved in the laboratory due to the higher
radiation background usually encountered in the field and, often times, the
significantly lower detection efficiency due to geometry considerations.

* Table 2 contains a list of the measurement and scan sensitivities for the
portable survey instruments and the laboratory equipment used in the
characterization survey. Figures 20-24 include photographs of the various
radiological instrumentation used in characterization survey.

VIII. QUALITY ASSURANCE PLAN

1.0 Policy

Data Quality Objectives have been established to ensure that the characterization survey
data acquired are consistent with the goals and purposes of this phase of the project. Quality
assurance measures and guidelines were established and implemented throughout the scope of work.

All work was performed in compliance with the QA plans of the ESH Division and the
Health Physics Sections of ANL-E Environment Health and Safety Manual, and the ANL-E Waste
Handling Procedures Manual.

2.0 Organization

All tasks were performed under the supervision of a cognizant project coordinator, with
work reviewed and approved on a daily basis. The project coordinators included a qualified health
physicist and a qualified chief technician. HP technicians performing surveys, taking samples, and
performing radiological laboratory counting were fully trained and approved for work at ANL-E,
according to the site-specific training requirements specified by DOE and ANL-E.

Radiological procedures and data analyses were reviewed and approved by ANL-E Health
Physics Management.
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FIGURE 20 Tennelec Gas-Flow Proportional Counting System

FIGURE 21 Energy Compensated GM Detector for Exposure Rate Measurements
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FIGURE 24 Eberline FM-4 Floor Monitor with Gas-Flow Proportional Detector
for Surface Contamination Scans

Tasks involving potential exposure to hazardous materials were performed with the
participation and cooperation of qualified industrial hygiene safety personnel, and approved as
necessary by ANL-E ESH Division personnel.

3.0 Instrument Calibration and QC Protocols

All radiological instruments used in the characterization survey were:

* Maintained and calibrated in compliance with ANSI N323 standards.

* Calibrated at least every six month [Appendix A contains instrument
calibration records].

*  Checked daily for proper function, with results recorded in a user log. A QC
check log for the Tennelec Gas Flow Proportional Counting System is
provided in Appendix B.
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Surveys, scans, and laboratory counting were performed in compliance with the ANL-E
Health Physics Procedures Manual. Counting times for stationary surveys and laboratory analyses
were sufficiently long to achieve adequate measurement sensitivities at least comparable to the
release levels specified in the ANL-E Health Physics Procedure HPP-610 for transuranic alpha and
beta/gamma activity.

Unambiguous identification and chain of custody procedures, as approved by ANL-E ESH,
were followed for the handling of all samples.

The possibility of cross-contamination of samples was minimized by proper acquisition,
handling and separate packaging of individual samples. Tools used to obtain samples were cleaned
between each use.

4.0 Data Quality Objectives

The quality of the characterization survey data, including systematic and statistical
precision, was adequate to meet the DQO’s. The scope of data collected (i.e. the numbers of
samples) was consistent with the desired objectives, in order to achieve optimum cost effectiveness.

Quality Assurance guidelines were established to help ensure that the quality of the data
collected was sufficient to meet the following goals:

(1) Identification of the boundaries of all areas which were found to be
radiologically contaminated to levels exceeding the specified release
guidelines.

(2) Classification of all facility areas into three categories:
— Unaffected
— Possibly affected
— Affected (radiological contamination above guidelines).

(3) For components and equipment found to be contaminated: determination of
nuclides, activities and distributions, sufficient to allow subsequent disposal
and corresponding disposal costs.

(4) For facility surfaces found to be contaminated: determination of nuclides,
activities and distributions, sufficient to allow subsequent selections of

remediation techniques and disposal cost estimates.

(5) Toxic and hazardous materials disposal cost estimates.
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(6) Identification of characterization data which could be used to supplement the
Final Status Survey for the facility.

5.0 Documentation

Radiological surveys were documented in compliance with the requirements of ANL-E
Health Physics. Data sheets were reviewed and signed by a staff member of ANL-E Health Physics.
All results have been tabulated and organized in the Appendices of this report. Original copies of
radiological and laboratory data forms shall be kept in secure files. At the conclusion of the project,
original data forms shall be archived with other project records in compliance with DOE
requirements.

IX. FACILITY REFERENCE VALUES FOR RADIOLOGICAL SURVEYS

One critical element in the characterization survey is being able to determine whether a set
of field data are part of the natural radiation background distribution or are different from this
distribution such that one can conclude that contamination is present. A summary of background
reference measurements for the instrumentation used in the survey is provided below in Table 3.

TABLE 3 Summary of Instrument Background Reference Values

Instrument Reference Background Values
NE Electra (rate mode) a: 20-100 dpm By: 900-1200 dpm
Eberline FM-4 Floor Monitor (rate mode)* a: 10-15 cpm By: 825-925 cpm
Energy-compensated GM Survey Meter 10-15 puR/h
Eberline RO 20 Ion Chamber 0.2-0.5 mR/h
Eberline PRM 5-3 with PG-2 Detector 500-800 cts/min
Tennelec Gas-Flow Proportional Counter a: 0.20-0.33 cts/min By: 27-30 cts/min

*These data were collected from a previous D&D operation conducted in Bldg. 212.

Note: Background measurements taken in the field are subject to significant variability based on
ambient radiation levels and the natural radioactivity content of various materials being surveyed.
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X. RELEASE GUIDELINES

The following is a summary of the free-release criteria associated with surfaces
contaminated with radioactive materials. Also included are guidelines associated with asbestos-
containing materials, airborne lead, hazardous material release and airborne radioactivity.

TABLE 4 Surface Contamination Free-Release Criteria (dpm/100 cmz)

Total (fixed and removable) Radionuclides Average  Maximum - Removable

Transuranics, I-125, I-129, Ra-226, Ac-227, Ra-228, Th-228 100 300 20
Th-230, Pa-231

Th-Natural, Sr-90, I-126, I-131, I-133, Ra-233, Ra-224, 1,000 3,000 200
U-232, Th-232

U-Natural, U-235, U-238, and associated decay product, 5,000 15,000 1,000
alpha emitters

Beta-gamma emitters (except Sr-90) 5,000 15,000 1,000

Asbestos release criteria — a material (e.g., insulation, pipe joint compound, floor tile) is considered
asbestos-containing if it contains greater than 1% asbestos by weight.

Hazardous material release criteria —- RCRA (Resource Conservation Recovery Act) hazardous
waste is defined as waste which meets one of the following two criteria:

1. it exhibits the 40 CFR 261.20 (reference 7) specific properties of

ignitability

e  corrosivity
reactivity
toxicity, and

2. it is listed in 40 CFR 265 (reference 7) as a RCRA hazardous waste, and it
exceeds the specified concentration limits.

Airborne radioactivity guidelines - Workplace airborne activity concentrations are referenced to
the derived air concentrations (DAC) in the DOE rule 10 CFR 835.
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Airborne lead limits — the OSHA standard for airborne lead requires personnel blood lead level
monitoring when the airborne concentration is greater than 30 p g/m3 and requires respiratory
protection when the airborne concentration is greater than 50 p g/m3.

XI. RESULTS

For the purpose of providing a general orientation, Appendix C contains a variety of facility
photographs of the cyclotron hall, the basement area, laboratory fume hoods and associated
equipment. Radiological surveys maps of various areas within the facility can be found in
Appendix D. A summary of all the removable surface contamination surveys performed are listed
in Appendix E. Smear data results reported with a negative numerical value simply reflect the
stochastic variability associated with measurements made at or near the background of the
instrument used for the analysis.

Survey results associated with the large inventory of miscellaneous equipment currently
stored in C101 are tabulated in Appendix F. Workplace air sampling results are shown in
Appendix G. A summary of the radiological sample analyses performed and the results are contained
in Appendix H. Results of all metal samples collected and analyzed can be found in Appendix L
Paint and concrete sample analyses are tabulated in Appendix J. Appendix K is a tabulation of the
samples analyzed for various hazardous chemicals and Appendix L contains a summary of results
for all chemical analyses performed.

Appendix M contains an Industrial Hygiene Summary Report for Pb-containing paint within
the facility and Appendix N summarizes the results from an asbestos survey of the facility.
1.0 Radiological Surveys of Rooms/Areas Within the Facility

The following is an area by area summary of the surface contamination survey results and
the exposure rate measurements made throughout the facility.

A-Wing Areas:
*  Room A-004 Service Floor Tank Room/Pit Area

— No surface contamination was detected; no exposure rates in excess of the
natural ambient background were measured.

— Eight large area surface contamination smears were taken of various floor
locations and the tank itself. No radioactive contamination was detected.
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Direct surface scans with a dual phosphor scintillation detector were
performed on the tank surface, the pit and the pit rim. No surface
contamination was detected.

— The results of a gamma scan of the pit area and rim with a thin window
sodium iodide detector were all background levels. Exposure rate
measurements made around the tank, the pit area and the rim were all less
than 20pR/h.

» Room A-011 Mechanical Equipment Room

— No surface contamination was detected; no exposure rates in excess of the
natural ambient background were measured.

— Twenty surface contamination smears were taken on the interior and
exterior of pumps #1 and #2. No radioactive contamination was detected.
Direct surface scans with a dual phosphor scintillation detector were
performed on various pump surfaces, both external and internal. No
surface contamination was detected.

— The results of a gamma scan of the two pumps with a thin window
sodium iodide detector were all background levels. Exposure rate
measurements made around the pumps were all less than 20pR/h.

» Room A-020

— Isolated spot of surface contamination was identified on the west wall; no
exposure rates in excess of the natural ambient background were
measured.

— Eighteen surface contamination smears were taken on the floor, the walls,
the hydraulic equipment, and the sump pit. With the exception of one
west wall smear which revealed some removable surface contamination
(245 dpm Py; no alpha contamination measured), none of the other
smears indicated the presence of contamination. Direct surface scans were
performed with a dual phosphor scintillation detector on all wall surfaces.
No surface contamination was detected.

— The results of a gamma scan of the room with a thin window sodium
iodide detector were all background levels. Exposure rate measurements
made within the room were all less than 20uR/h.
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* Room A-111 and A-119 Electrical Equipment Rooms

— No surface contamination was detected; no exposure rates in excess of the
natural ambient background were measured.

— Twenty-five smears were taken of the floors and walls. No radioactive
contamination was detected. Direct surface scans with a dual phosphor
scintillation detector were performed on the walls and floors. No surface
contamination was detected.

— The results of a gamma scan of the rooms with a thin window sodium
iodide detector were all background levels. Exposure rate measurements
made within the rooms were all less than 20uR/h.

* A-wing Steel Vault

— Floor surface contamination was identified; no exposure rates in excess
of the natural ambient background were measured.

— Fourteen surface contamination smears were taken on the exterior
surfaces of the vault and within the vault on the walls, floor, and ceiling.
No radioactive contamination was identified on the walls or ceiling,
however a section of floor contamination was found with levels of up to
135 dpm By. No alpha contamination was identified. Direct surface scans
with a dual phosphor scintillation detector were performed on the walls.
No surface contamination was detected.

~ The results of a gamma scan of the rooms with a thin window sodium
iodide detector were all background levels. Exposure rate measurements
made within the vault were all less than 20uR/h.

B-Wing Areas:
* Room B-012

~ Floor surface contamination was detected; no exposure rates in excess of
the natural ambient background were measured.

— Eighteen large area surface contamination smears were taken on the floor,
the walls, the hydraulic equipment and the sump pit. No radioactive
contamination was detected. Direct surface scans with a dual phosphor
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scintillation detector were performed on the walls and the equipment
inside the room. No surface contamination was detected.

— The results of a gamma scan of the walls using a thin window sodium
iodide detector were all background levels. Exposure rate measurements
within the room were all less than 20pR/h.

¢« Room B-102 Control Room

— No surface contamination was detected; no exposure rates in excess of the
natural ambient background were measured.

— Twenty-one large area surface contamination smears were taken of the air
ducts, ceiling, floor, and the walls. No radioactive contamination was
detected. Direct surface scans with a dual phosphor scintillation detector
were performed on the walls. No surface contamination was detected.

— The results of a gamma scan of the walls using a thin window sodium
iodide detector were all background levels. Exposure rate measurements
within the room were all less than 20uR/h.

« Room B-118

— TIsolated spot of surface contamination was identified on the east wall; no
exposure rates in excess of the natural ambient background were
measured.

— Thirty-five surface contamination smears were taken on the floor, the
walls, and inside ductwork. With the exception of one east wall smear
which revealed some removable surface contamination (209 dpm «,
however no By activity was measured), none of the other smears indicated
the presence of contamination. Direct surface scans were performed with
a dual phosphor scintillation detector on all wall surfaces and no
additional surface contamination was detected.

— The results of a gamma scan of the room with a thin window sodium
iodide detector were all background levels. Exposure rate measurements
made within the room were all less than 20 pR/h.
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« Room B-126

— Several areas of removable surface contamination were identified;
exposure rates varied widely from 8 pR/h to 500 pR/h, particularly in the
vicinity of the wall plug on the north side of the room.

— Surface contamination smears were taken of the ceiling tiles, overheads,
and walls. No contamination was detected.

— Severa]l smears taken on the floor, however, showed low levels of
contamination, 27 to 44 dpm o and 125 dpm By. A spot of contamination
on the north wall revealed low levels of removable contamination,
26 dpm o and 3275 dpm By. Room door to 853 dpm o and 2079 Py;
crane 241 dpm By, overhead girder 20 dpm «.

— Smears taken inside three fume hoods revealed 30 to 76 dpm o« and 1012
to 1547 dpm By. Storage holes in the east wall contained loose
contamination of up to 67 dpm « and 2845 dpm By.

— Direct surface scans were performed with the dual phosphor scintillation
probe on all walls areas. Surface contamination was detected — floor
contamination as shown in Appendix D pg. D-7; south wall and hood on
pg. D-8; west wall and hood pg. D-9, north wall pg. D-10, and east wall
pg. D-11.

— The results of a gamma scan of the room with a thin window sodium
iodide detector revealed elevated levels ranging typically from 2,700 to
390,000 net cts/min. The room exposure rate ranged from background to
500 puR/h.

* B-Wing Junior Cave

— Several areas of removable surface contamination was identified within
the Junior Cave; exposure rates measured on the outside of the cave
ranged from 15 to 20 uR/h.

— Nine surface contamination smears were taken on the exterior walls and
roof of the cave. No radioactive contamination was identified. Direct
surface scans with a dual phosphor scintillation detector were performed
on the exterior walls of the cave. No surface contamination was identified.
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—  The results of a gamma scan of the exterior of the cave ranged from 500
to 1500 cts/min net, which is approximately two times the instrument
background of 500 cts/min. The scan was performed using a thin window
sodium iodide detector. Exposure rate measurements outside of the cave
were all within the natural background range, <20 uR/h.

—  Six surface contamination smears were taken inside the cave on the floor,
walls and ceiling. Low levels of By contamination were identified on the
floor and west wall to a maximum level of 112 dpm/100 cm?. No alpha
contamination was identified.

— Note: Interior surveys of the Junior Cave were not performed due to
inaccessibility — cave door could not be open. A complete cave survey
will need to be performed. This cave was used for Th-228 work. Alpha
contamination under paint is very probable.

B-Wing Senior Cave
—  There is widespread contamination inside the cave.

—  Fourteen surface contamination smears were taken on the exterior walls
of the cave and thirty-five on the interior surfaces of the cave.

—  Surface contamination smears were taken on the interior cave walls. Two
spots of contamination were identified on the south wall, up to 512 dpm
By and 64 dpm « and another on the north wall 159 dpm o and 297 dpm

By.

— Surface contamination smears were taken on the floor of the cave.
Identified contamination ranged from 92 to 8128 dpm By and 834 to
3384 dpm «.

—  Surface contamination smears taken inside the cave on overhead fixtures
revealed the presence of contamination up to 563 dpm o and 1023 dpm

By.

—  Surface contamination smears taken inside the cave on the exterior of
ductwork surfaces showed contamination present, 4084 dpm o and
4173 dpm By.
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~ Surface contamination smears of manipulators inside the cave revealed
the presence of contamination, 93 dpm « and 50 dpm By.

— The exterior roof of the senior cave is grossly contaminated up to
126 dpm « and 110 dpm Py. See figure on Page D-12 for direct
measurement results, 60-3500 dpm per 100 cm? o and 1700-115,000 dpm
per 100 cm? By. See Table 6 for the analyses performed on the insulation
tape on the senior cave roof.

— A section of “wallpaper” tape from the exterior north wall of the cave was
removed and analyzed using a gamma spectrometry system. The results
showed in presence of Cs-137 and the amount of contamination on the
sample was estimated to be 3.9E5 dpm.

— A comprehensive survey of the Senior Cave was difficult because of the
presence of miscellaneous sources and contaminated items. The senior
cave interior is expected to be contaminated with transuranic materials.
Direct floor survey results can be found in Appendix D, pg. D-7.

C-Wing Areas:
*  Room C-001

—  No surface contamination was detected; no exposure rates in excess of the
natural ambient background were measured.

— A total of 121 surface contamination smears were taken on the floor,
walls and various items inside the room and another 24 smears were taken
of the service platform. No radioactive contamination was identified.
Direct surface scans with a dual phosphor scintillation detector were
performed on walls areas. No surface contaminated was detected.

—  On the service platform a turbo pump was identified with a small amount
of loose contamination, 20 dpm o per 100 cm?. Beamlines from C-101
above revealed elevated radiation levels from internal contamination.

— A gamma scan of the walls and equipment was performed using a thin
window sodium iodide detector. All results were within background

levels. Exposure rate measurements within the area were all less than
20 uR/h.
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e Room C-101

— Surface contamination smears were taken on the walls of the room. No
radioactive contamination was identified. North wall lead (Pb) glass
window revealed 55 dpm o« and 96 dpm By.

—  Surface contamination smears were taken on the room ceiling and the
crane. No radioactive contamination was identified.

— Beamline: The interior surfaces of the beamlines were smeared and found
to be contaminated. Alpha contamination ranged from 20 to 8474 dpm «.
Beta-gamma contamination ranged from 72 to 40,228 dpm By. The
smears with the highest activity level were taken before the first
quadropole magnet. The exterior surfaces of the beamlines were also
smeared. The results showed loose contamination present, 18 to 326 dpm
o and 128 to 923 dpm By. The smear with the maximum amount of loose
activity was taken on the switching magnet chamber. Direct surface scans
with a dual phosphor scintillation detector were made along the beamline
runs from the cyclotron to the turbo pumps on the service platform.
Results ranged from 3500 to 27,500 dpm By per 100 cm? and 700 to
9000 dpm o per 100 cm?. A gamma scan of the beamlines with a thin
window sodium iodide detector showed elevated readings of 1500 to
3500 net counts/min above an ambient background instrument response
of 500 counts/min.

—  Cyclotron proper: The cyclotron splitter showed a considerable amount
of loose contamination of up to 15,413 dpm PBy. The target ports revealed
loose contamination ranging from 2763 to 8782 dpm Py.

— Equipment and Miscellaneous Materials:
Items along the east wall, 80 to 549 dpm «
46 to 2118 dpm Py

Items along the north wall, 1337 dpm By
no loose alpha contamination identified

Items along the west wall, up to 64 dpm o
286 dpm Py

Items along the south wall, up to 53 dpm By, no a contamination detected.




54 March 30, 1998

Fan Loft Exhaust Duct Surveys:

A survey was performed on five separate exhaust duct systems located in the Bldg. 211 fan
loft. The exhaust duct system surveyed include B5-1; B5-2; B5-3A; B5-3B; and B4. All of the
exhaust ducts serve Room B126, including the cave areas and the fume hoods. Direct internal
measurements were made using a dual phosphor scintillation detector. Large area wipes (>100 cm?)
were taken inside the exhaust ducts to assess levels of loose contamination. The terms “upstream”
and “downstream” are survey locations in reference to an in-line HEPA filter. In those instances
where no contamination was detected in excess of the instrument background the abbreviation
“bkgd” is used. The results are summarized in Table 5.

TABLE 5 Summary of Fan Loft Exhaust Duct Surveys

* Exhaust duct B5-1 [25-30 pR/h net]
Upstream direct survey: 9,000 dpm/100 cm? o 22,500 dpm/100 cm? By
Upstream loose contamination: 72 dpm 36 dpm
Downstream direct survey: 100 dpm/100 cm? a 18,500 dpm/100 cm? By
Downstream loose contamination: bkgd. bkgd.

* Exhaust duct B5-2 [15-20 uR/h net]
Upstream direct survey: 750 dpm/100 cm? o 2,500 dpm/100 cm? By
Upstream loose contamination: bkgd. bkgd.
Downstream direct survey: 17 dpm/100 cm? o 3,500 dpm/100 cm? By
Downstream loose contamination: bkgd. bkgd.

» Exhaust duct B5-3A [10-15 pR/h net]
Upstream direct survey: 300 dpm/100 cm? 4,200 dpm/100 cm? By
Upstream loose contamination: bkgd. bkgd.
Downstream direct survey: 50 dpm/100 cm? « 2,800 dpm/100 cm? By
Downstream loose contamination: bkgd. bkgd.

e Exhaust duct B5-3B [20-25 uR/h net]
Upstream direct survey: 450 dpm/100 cm? o 5,500 dpm/100 cm? By
Upstream loose contamination: bkgd. bkgd.
Downstream direct survey: 35 dpm/100 cm? o 3,500 dpm/100 cm? By
Downstream loose contamination: bkgd. bkgd.

» Exhaust duct B4 [20-35 pR/h net]
Upstream direct survey: 5,000 dpm/100 cm? o 18,500 dpm/100 cm? By
Upstream loose contamination: 32 dpm 20 dpm
Downstream direct survey: 125 dpm/100 cm? & 27,500 dpm/100 cm? By
Downstream loose contamination: bkgd. bkgd.
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Cooling Tower, Vault Clerestory and Tunnel:

«  Surface contamination smears were taken of the cooling tower, cyclotron vault
clerestory, repair clerestory and tunnel. No radioactive contamination was
identified.

« Surface contamination smears taken on the back dock revealed up to 22 dpm
o and 140 dpm Py.

2.0 Summary of Air Sampling Measurements

A list of the air sampling data can be found in Appendix G. All air samples were analyzed
for alpha and beta contamination using the Tennelec gas-flow proportional counter. Samples were
analyzed only after a 7 day “decay period” to ensure that all short-lived radon decay products were
no longer a significant contribution to each sample count rate. A sample count time of 10 minutes
was used for each sample.

A total of 14 air samples were taken within the facility, the vast majority from either the
Cyclotron Hall (C-101) or in the basement below (C-001). The air sample collection periods ranged
from 2 to 4 days and the sampling rate was nominally 40 liters per minute.

None of the air samples exhibited any long-lived radioactive materials. Of course, during
the D&D project air samples must be taken to ensure that resuspension of radioactivity found on
contaminated items in the facility will not contribute to an airborne problem.

3.0 Gamma Spectrometry and Radiochemical Sample Analyses

3.1 Metal Samples

A total of ten samples drilled from the cyclotron yoke were collected and analyzed for
activation products using a gamma spectrometer. Cobalt-60 was identified in virtually all of the iron
filing samples from the yoke. The results are summarized in Table 6 and the analytical results can
be found in Appendix H. Gross alpha/beta analyses are provided in Appendix L.

The trimmer box was smeared and the gamma spectral analysis of the filter paper revealed
1.1E5 pCi of Co-60. An alpha spectral analysis also identified the presence of U-233, U-234, and
Np-237. A metal sample from the beam line bellows was analyzed and Co-60 identified with an
activity level of 2.5E5 pCi/g. A sample of the pole magnet also identified the presence of Co-60 with
an activity level of 114 pCi/g. These results are summarized in Table 6 and the analytical data can
be found in Appendix H.
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TABLE 6 Summary of Sample Results from Cyclotron Components

Sample # Item Results

* 21 ACL Iron filings from pole Co-60 114 pCi/g
* 23 ACL Iron filings from yoke Co-60 207 pCi/g
' Mn-54 7 pCi/g
* 26 ACL Smear of trimmer of box Co-60 1.1ES5 pCi
* 54 ACL Trimmer box cover Co-60 2.2E6 pCi/g
Mn-54 2.7E4 pCi/g
* 55 ACL Beam line bellow Co-60 2.5E5 pCi/g

* 56 ACL Trimmer box smear Identified U-233, U-234 and Np-237
* 57ACL Iron filings from yoke Co-60 25.9 pCi/g
* 58 ACL Iron filings from yoke Co-60 10.7 pCi/g
* 59 ACL Iron filings from yoke Co-60 10.8 pCi/g
* 60 ACL Iron filings from yoke Co-60 6.5 pCi/g
* 61 ACL Iron filings from yoke Co-60 5.4 pCi/g
* 62 ACL Iron filings from yoke Co-60 <0.2 pCi/g
* 63 ACL Iron filings from yoke Co-60 5.4 pCi/g
* 64 ACL Iron filings from yoke Co-60 7.7 pCi/g
* 65 ACL Iron filings from yoke Co-60 <0.2 pCi/g

* Analysis of black tape/insulation from the roof area of the

Senior Cave Cm-244 3.4E6 dpm
Cs-137 3.8E4 dpm
Pu-239 3.5E4 dpm
Am-241 3.8E3 dpm
Am-243 1.6E3 dpm
Eu-154 1.8E3 dpm
Cm-245 500 dpm
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3.2 Radioanalysis of Material on Roof of Senior Cave

An analysis of a piece of insulation tape found on the roof of the Senior Cave revealed
relatively high levels of various radionuclides: Cm-244; Cs-137; Pu-239; Am-241; Am-243; Eu-154;
and Cm-245. Results are provided in Table 6 and the analytical data can be found in Appendix H.

3.3 Miscellaneous Waste Items

Various liquid samples were collected and analyzed from materials located in Room B126.
The analytical results can be found in Appendix H. Sample #43 ACL, a ferrous ion solution, revealed
an alpha activity level of 2.7 pCi/mL. Sample #45 ACL, glass wool in liquid, indicated an alpha
activity level of 190 pCi/mL. An analysis of sample #47 ACL identified isotopes of thorium and
Ra-226. Relatively high levels of C-14 were identified in samples #49 ACL and #51 ACL.

4.0 Gross Alpha/Beta Analyses of Paint and Concrete Samples

An analysis was made of paint scrapings and concrete scraping samples within the Facility.
A summary of the gross alpha and beta measurements can be found in Appendix J. All of the
samples were analyzed using the Tennelec gas-flow proportional counter. Each sample was analyzed
for a total of 10 minutes. Virtually all of the samples were taken within the Cyclotron Hall (C-101).
None of the 14 paint samples exhibited activity levels appreciably above background. The maximum
activities measured in the group of samples were 3 dpm alpha and 20 dpm beta. None of the concrete
samples exhibited levels appreciably above background. All four samples were taken from C-101.
The alpha activity level measured for each sample was well within the instrument’s normal
background range. Beta activity levels measured were also low, the maximum level was 30 dpm.

5.0 In-Situ Gamma Measurements

A series of in-situ gamma measurements were made within the cyclotron
facility in order to identify the activation products present and their
corresponding activity levels. The first set of measurements were made by
personnel from Canberra Inc. using a portable gamma spectroscopy system
consisting of a hyper-pure germanium detector with adjustable shield and
collimator connected to a portable multi-channel analyzer and laptop
computer. The entire counting system is commonly referred to as ISOCS, In-
Situ Object Counting System. The ISOCS portable gamma spectroscopy
system is designed to identify and quantify gamma-emitting radionuclides in
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various sized and shaped objects in the field. The following summary was
provided by personnel from Canberra.

Measurement ACC-01:

The activity is contained in a set of accelerator “Dees” which have been
inactive for several years. The Dees are metal blocks 130 cm by 46 cm in area,
with a depth of about 30 cm. The activity is known to be contained within
these components as a result of activation from accelerator particles, but the
depth and/or location is unknown. The detector was set at a distance of
240 cm with the 25 mm, 90 degree collimator. Exposure rates near the Dees
were 200 pR/hr, and not high enough to find any hot spots or elevated areas.

Quantitative results depend on the assumptions made concerning the volume
of the Dees that are activated. Two geometries were tested — one assuming the
entire volume is activated, and the second assuming a 5 cm depth of
activation. The source geometry was a rectangle block of SS with a thickness
of source (activation layer) of 30 cm or 5 cm. The results show similar
concentrations for each geometry, although total source volume and activity
would be different. Unfortunately, there was insufficient activity to allow for
analysis of multiple lines to determine which activation depth is most
appropriate.

ISOCS Reported Results

ACCO1: Geometry 1 - 30 cm depth

Na-22 1.2 E1 pCi/g +/- 25%
Mn-54 3.8 E2 pCi/g +/- 3%
Co-60 4.1 E3 pCi/g +/- 3%
Zn-65 5.1 E2 pCi/g +/- 4%

ACCOI1: Geometry 2 - 5 cm depth

Na-22 1.4 E1 pCilg +/- 28%
Mn-54 4.2 B2 pCilg +/- 3%
Co-60 4.8 E3 pCilg +/- 2%

Zn-65 5.8 E2 pCi/g +/- 4%
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Measurement ACC-02:

The activity is in the form of activated components and parts which have been stored
in a 5-gallon pail for waste disposal (sample ID #119). The detector was placed 188 cm
from the pail and shielded with the 25 mm, 30 degree collimator.

Efficiency was a pipe simulating a 5-gallon pail filled with SS components. Since the
pail was not solid SS, the density was adjusted to account for empty space in the pail.
These changes made some differences in the final numbers (i.e. +/- 40%).

ACCO02: ISOCS Reported Results

Na-22 8.7 E1 pCi/g +- 1%
Co-60 1.1 E3 pCilg +/- 4%

Measurement ACC-03:

Measurement of the activated Dees, as ACCO1, except that the detector distance is
188 cm and the angle is slightly different.

ACCO03: ISOCS Reported Results

Na-22 1.2 E2 pCi/g +/- 4%
Mn-54 5.1 E1 pCi/g +/- 2%
Co-60 3.3 E3 pCi/g +/- 2%
Zn-65 7.4 E1 pCi/g +/- 14%
Cs-137 8.0 E1 pCi/g +/- 9%

Measurement ACC-04

Same as ACCO1 and ACCO3 except that the angle is different and the distance
is 193 cm.
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ACCO04: ISOCS Reported Results

Na-22 2.0 E1 pCi/g +/- 40%
Mn-54  2.7El pCilg +/- 22%
Co-60 3.7 E3 pCi/g +/- 2%
Zn-65 1.7 E2 pCi/g +/- 9%

Efficiency was the same as with ACCO1 and ACCO03, with similar results.

Measurement ACC-05:

Measurement of stainless steel canisters containing charcoal on the helium
cart. Canisters are 53 cm tall by 15 cm diameter, with two side-by-side. The
detector was placed at a distance of 75 cm and was shielded with the 50 mm,
90 degree collimator. There were low count rates with hand-held survey
instruments at contact with the columns.

ACCO5: ISOCS Reported Results

Co-60 9.2 E2 pCi/g +/- 2%

Efficiency was a pipe geometry with a SS casing and charcoal interior,
uniform activity. Following this assay, the column was removed and a
background counted at this location, with an activity equal to 10% of the
column activity reported.

Measurement ACC-06:

Activity is assumed to be on the surface of a vacuum pump assembly, possibly
the meter faces. The assembly is 60 cm x 61 cm x 61 cm. The detector was
positioned 68 cm from the meter faces with the 50 mm, 90 degree collimator.
There were low count rates with hand-held instruments on the face.

ACCO06: ISOCS Reported Results

Co-60 2.8 E6 dpm/100 cm? +/- 4%
Eu-152 2.0 E3 dpm/100 cm? +/- 11%
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Efficiency was a rectangle plane with surface contamination/activation. The
background for this item was similar to that for ACCO5 and was equivalent
to the estimated surface contamination. Therefore, it is concluded that activity
on the meter faces is below the detection limits of the in sifu system.

TABLE 7 Canberra and In-Situ Object Counting System Results

Object/

Radionuclides pCi/g
Dees ACC-01 A ACC-01 B ACC-03 ACC-04 Average
22Na 12 14 120 20 41.5
>*Mn 380 420 51 27 219.5
60co 4,100 4,300 3,300 3,700 3,975.0
657n 510 580 74 170 333.5
137¢s 80 80.0

5 gallon pail of SS charcoal Vac pump meter

parts ID# 119 canisters fact (ACC-06)

(ACC-02) (ACC-05) (dpm/100 cm?

22Na 87
0co 1,100 920 2,800,000
152gy 2,300

Note: A and B refer to two different counting geometries of the same object.

ANL ESH/HP — A separate set of in-situ measurements were made by health
physics personnel using a portable gamma spectrometry system. The results
are summarized in Table 8. Five separate containers were assayed in order to
identify the radionuclides present and to estimate activity levels. The
dominant radionuclide identified was Co-60 and in two cases Bi-207,
however, trace quantities of Zn-65, Cs-137, and Na-22 were also identified.

The five gallon pail of waste materials analyzed as Measurement ACC-02 was
also analyzed by ANL ESH/HP as Sample ID# 119. Both measurements
systems identified the presence of Co-60. The ISOCS system reported
1100 pCi/g and the ESH/HP measurement reported 22 uCi total. The weight
of the pail contents is estimated to be 41 Ibs (18,614 g). The total activity in
the pail using the ISOCS reported value is 20 pCi.
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6.0 Chemical Analyses of Samples

A listing of the samples submitted for chemical analysis can be found in Appendix K. All
of the analytical results can be found in Appendix L.

6.1 Oil Sample Results

Oil samples were collected from the following six locations; the vacuum pumps in A-011
(3ACL), the hydraulic fluid systems in A-020 and B-012 (6ACL), the vacuum pumps in C-001
(13ACL), the cyclotron diffusion pumps (24ACL), the cyclotron 3He pumps (25ACL), and the
vacuum pumps on the service platform (32ACL). A comparison of the maximum analytical results
to the limit values are given in the table below. These oil samples are not considered contaminated
with radionuclides or other hazardous materials. A list of the oil samples and the analytical results
above the detection limit is given at the beginning of Appendix L.

TABLE 9 Oil Sample Results

Analysis Maximum Activity Limit or Background Values
Aroclor 1016/1242 20,140 ppb 50,000 ppb
Gamma Spectroscopy 1.1 £0.11 pCi/g 214g; 1.22 + 0.88 pCi/g 214B;

Gross ¢ 0.8 £ 0.3 pCi/g

Gross B <4 pCilg

Ba Metal 31.6 pg/g 2,000.0 pg/g

Cd Metal 15.8 ng/g 20.0 pg/g

Pb Metal 77.9 uglg 100.0 pg/g

Hg Metal 4.7 nglg 4.0 ug/g

6.2 Water and Sludge Sample Results

Water and sludge samples were collected from the following five locations: the sump area
in B-126 (11ACL), the window from C-101 to the Senior cave that contained a ZnBr and water
solution (19ACL), the viewing port from the B-102 control room into C-101 (20ACL), the manifold
on the service platform (31ACL), and the bottom of the cooling tower (35ACL). A comparison of
the maximum analytical results to the limit values are given in the table below. There are low levels
of o activity in the sample from the sump are in B-126 and the cooling tower. These water and
sludge samples are not considered contaminated with radionuclides or other hazardous materials.
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A stable pH reading could not be obtained for two samples, indicating that the sample is
deionized. The samples are 11ACL from the B-126 sump area, and 35ACL from the bottom of the
cooling tower. The reported values are listed in the summary table at the beginning of Appendix L.

TABLE 10 Aqueous Liquid and Sludge Samples

Analysis Maximum Activity Limit or Background Values
pH 543t07.73 <2orz125
Volatile Organic None detected >detection level®
Semivolatile Organic 40.6 pg/L 1,000,000 pg/L
bis(2-ethylhexyl)phthalate
PCB mg/L Aroclor 1254 50,000 ppb
Ba Metal 10.0 pg/mL 100.0 pg/mL
Cd Metal 0.11 pg/mL 1.0 pg/mL
Cr Metal 1.00 pg/mL, 5.0 pg/mL
Pb Metal 1.08 pg/mL 5.0 pg/mL
Ag Metal 0.06 pg/ml. 5.0 pg/mL
Hg Metal 5.73 pg/L 200.0 pg/LL

Gamma Spectroscopy 0.60 = 0.06 pCi/g 21*Bi 1.22 +0.88 pCi/g 2!*Bi
Gross o 0.89 + 0.09 pCi/mL 0.067 dpm/mL
Gross p 0.44 % 0.04 pCi/mL 2.22 dpm/mL

# Current list of compounds regulated by RCRA has individual limits above the
detection level

6.3 Unknown Sample Results

There were numerous ampules, buckets, bottles, beakers, vials, and bags unknown material
and waste in room B-126, the three hoods in the room, the Senior Cave and the Junior Cave. For the
material and waste with sufficient information for Waste Management disposal forms, the
appropriate forms were completed and the waste was removed. Material and sources in the Senior
Cave that had value to the Chemistry Division were moved from this cave to a Chemistry Material
Balance Area. The remaining material was combined where appropriate, sampled and sent to the
Analytical Chemistry Laboratory for characterization. Those samples are listed in Table 11 below
with a summary of the available information. The complete analyses results are contained in
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Appendices H and L. The following samples need additional information in order to be removed by
Waste Management.

7.0 Lead Paint Sample Analyses

Paint was analyzed for lead (Pb) at 31 locations within the facility including cinder block
walls, doors, overhead ductwork, magnet surfaces, the cyclotron yoke, floor areas, and a few of the
hydraulic pumps. All measurements were made in-situ using an XRF lead analyzer. Lead-containing
paint was identified during the course of the survey. A summary of the survey results can be found
in the Memo from M. Bonkalski and R. Utesch ESH/Industrial Hygiene to C. Sholeen which is
located in Appendix M. The memo contains a tabulation of the lead survey results and some
recommendations for future D&D work involving lead in painted surfaces.

8.0 Asbestos Measurements

A summary of the asbestos measurements made by ESH/IH personnel can be found in
Appendix N. Since much of the pipe insulation was identified as asbestos-containing, individuals
who may in the future be working near the identified materials should be notified and precautions
should be taken during the removal of the material.

9.0 Summary of Areas and Items with Positive Results Greater than Background
or Release Criteria

A summary of areas and items within the facility that are contaminated with radioactive
materials or are contaminated with activation products is provided in Table 12. Areas include the
interior of the Senior Care; the roof outside the Senior Care; fume hoods; the Junior Cave;
Room B126; Room B118; Room C001; the cyclotron proper, beam lines, and associated equipment;
miscellaneous materials and equipment stored in Room C101. Wall areas of C101 were inaccessible
for survey because the shelves that lined the walls as shown in the Appendix C photos. These will
have to be surveyed during the D&D.

10.0 Estimate of Activity Inventory in Cyclotron Components

Based on the results obtained from the radiological sample analyses of various cyclotron
components, an estimate of the total activity inventory was made and is tabulated in Table 13. The
estimated activity inventory for each of five radionuclides is as follows: Co-60, 2.6 mCi; Mn-54,
25 pCi; Na-22, 55 uCi; Zn-65, <10 pCi; and Cs-137, <10 pCi. A list of assumptions made in
deriving these activity estimates is also included.
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TABLE 12 Summary of Areas and Items with Positive Results Greater than Background or

Release Criteria

Room
No. Location in Room

Description*

Removable

Surface
Activity

dpm/100 cm sq  dpm/100 cm sq

Total
Surface
Activity

Measured
Exposure
Rate

B126 Roof of senior cave

Contamination on tape

covering cables (Am-241,
Am-243, Pu-239, Eu-154,
Cs-137, Cm-244, Cm-245)

4.0E6 o

B126 Roof of senior cave

Contamination around roof
lifting rings

1,800 o
115,000 By

40 uR/h

B126 Senior cave roof

Crane above senior cave,
contamination on cable in
crane block

40 o
800 Py

1,500
98,000 By

B126 Inside Senior Cave

5 gallon pail in plastic bag
(Th-230, U-238 unknown
quantity)

100 uR/h

B126 Inside Senior Cave

Six inch long stainless steel
sealed pipe contains unknown
quantity of Es-254

100 uR/h

B126 Three fume hoods

Inside of hoods contaminated
in spots (Th-228, Th-230,
Am-242, Am-243, U-238,
U-234, Cm-243, Ra-226,
Sr-90, Cd-109, Ni-63, Mn-54,
1-129, Cs-137)

1,000 o
100,000 Py

10uR/h

B126 Along south wall

Sludge in sump (Th-228,
Th-230, Am-242, Am-243,
U-238, U-234, Cm-243,
Ra-226, Sr-90, Cd-109,
Ni-63, Mn-54, 1-129, Sc-137)

1,000 By

B126 North exterior wall
(door) of senior

cave

Contaminated spot under
large port

20 a
plug 290 «
490,000 By

30 uR/h

B126 Inside senior cave

General contamination on
south wall (walls have a wall
covering and several layers of
paint)

64 o
511 By

10 mR/h

B126 Inside senior cave

General contamination on
floor. Floor is covered with an
aluminum plate.

3,400 o
8,100 By

10 mR/h

B126 Inside senior cave

Contamination on ductwork
along north wall

4,000 o
4,000 Py

10 mR/h

B126 Inside senior cave

Contamination on lights and
manipulator arms

560 o
1,000 By

10 mR/h

B126 Inside senior cave

(1D) 2R container of Ra-226
0.5 Ci in 20 mL HCL solution
~35 years old

100 a
1,000 By

250 mR/h contact
with sample
90 mR/h container
10 mR/h @ 30 cm

(#39) 2R container with set of
calibration standards
Sr/Y-90,
Cs-137,

10 uCi
10 uCi

400 o
1,000 By

5 mR/h container
1 mR/h @ 30 cm
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TABLE 12 (Cont.)
Removable Total
Surface Surface Measured
Room Activity Activity Exposure
No. Location in Room Description* dpm/100 cmsq  dpm/100 cm sq Rate
B126 Inside senior cave (1C) 2R container of sources
(Cont.) Cm-243 20 pg in jar
Ti-44, 10 uCi
Cd-109, 10 uCi
Ni-63, 2 uCi
In-114, 125 uCi 850 - 2 mR/h container
Mn-54, 60 uCi 9,000 By 0.1 mR/h @ 30 cm
(1B) 2R container of sources
S1/Y-90, 100 mg
Ti-44, 10 uCi
Cd-109 10 uGi
Ni-63, 2 uCi
In-114, 125 nCi 2,500 o - 4 mR/h container
Mn-54, 60 uCi 6,000 By 0.5mR/h @ 30 cm
(1A) 2R container of Sr/Y-90 1.5 R/h contact with
3 cans containing a total of 1,100 o - sample
300 mg of strontium 2,500 By 10 mR/h container
3mR/h @ 30 cm
Five gallon pail containing
variety of sources
Th-230 100 mL liquid
Th-230 3 tubes, dry
Th-230 solid piece
U-238 75 mL liquid no loose -
U-235 40 mL liquid external 0.1 mR/h
U-238 300 mg solid contamination (container)
Glass bottle containing 2 grams no loose -
of Am-243 (packed in lead shot) external 1 mR/h
contamination (container)
B126 Junior cave Contamination on exterior wall - 20« 20 uR/h
See page D-7 7,000 By
B126 Inside junior cave Uniform contamination on 8a - 10 uR/h
interior walls. Note that the walls 100 By
have several coats of paint. The
cave was used for work with
transuranics.
B118 East wall of anteroom  Contamination under window - 1800 a 10 uR/h
about 1 foot above floor
B118 Door to B126 Several contaminated spots on - 3,500 10 uR/h
door frame and door handle (no 20,000 By
removable)
C001/ Cyclotron area Activation of electrical meters on - 12,000 By 170 uR/h
Cl101 current regulator and DC
generator
Co01 Along west wall Ton sources hung on wall - 16,000 By 160 uR/h
C001 Walls Activation of five public - 2,200 By 26 uR/h

announcement speakers hung on
walls
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per gram of material)

Removable Total
Surface Surface Measured
Room Activity Activity Exposure
No. Location in Room Description* dpm/100 cmsq  dpm/100 cm sq Rate
C101 Main floor of Activation of four public - 33,000 By 380 uR/h
cyclotron vault room announcement speakers on walls
Cio01 Along north wall Activation of stainless steel - 90 1.5 mR/h
helium-3 recovery cart, and dials 319,000 By
on gauges. Vacuum pump
contains oil. Canisters of Co-60,
920 pCi/g
Cl1ol Along north wall Several spots of contamination - 2.5E6 By 30 mR/h
on floor of fume hood stored in
front of shelving (Sr-90, Y-90)
Hood is not connected to
ventilation system.
C101 Along north wall Activation of tools for opening - 44,000 By 200 uR/h
cyclotron trimmer box, leak
tester, and HEPA vacuum
cleaner
C101 East end of cyclotron Large diffusion pump connected - 27,000 By 200 uR/h
to cyclotron vacuum chamber.
Pump contains oil.
Clol North and east walls Miscellaneous parts on steel - 9,000 By 100 uR/h
shelving. There are also some
sheets of lead
Clo1 Along east wall Activation of piping stacked on - 18,000 By 100 uR/h
floor
C101 Along east wall Ten 5 gallon buckets of targets - 2.0E6 5 mR/h
and beam line parts
C101 South side of Contamination inside of beam 8500 o - S mR/h
cyclotron pipes connected to south side of 40,000 By
cyclotron
Contamination on exterior 326 - 1 mR/h
surfaces of beam pipes 900 By
Beam pipe bellows (135 pico Ci - - -
Co-60 per sample weight)
Ci01 Cyclotron Steel yoke of cyclotron (207 pico - - -
Ci Co-60 per gram, 7.4 pico Ci
Mn-54 per gram)
Inside Dees at splitter support - - 1.6 R/h By
03RMhy
Splitter inside Dees 15,000 By - 4 R/h By
06RhY
Trimmer box cover (18.3 pico Ci 230,000 By - 500 uR/h By
Mn-54/sample weight,
1460 micro Ci Co-60 /g,
1.0E-5 micro Ci Co-60/smear)
Target ports 8,000 By - 60 mR/h By
Pole pieces (114 pCi of Co-60 SmR/hy

* Sample activity analyses from various accelerator components and structures represent discrete measurements and cannot
be extrapolated to be representative of the entire volume of the object or item.
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11.0 Summary and Key Findings

11.1

11.2

11.3

11.4

11.5

11.6

11.7

11.8

11.9

Duct work in the fan loft serving the B126 fume hood exhaust systems and the caves
was found to be contaminated with alpha and beta activity in excess of natural
background. Loose alpha/beta surface contamination was found in the exhaust ducts
upstream of the HEPA filters; no loose contamination was found downstream of the
HEPA filters. Direct measurements made of the internal surfaces of the duct work
with a dual phosphor scintillation detector indicated that fixed alpha/beta
contamination was present both upstream and downstream of the HEPA filters.

Inside the Senior Cave there is an assortment of radioactive sources including a
0.5 Ci Ra-226 source (250 mR/h on contact source unshielded); a total of 300 mg
of St/Y-90 (1.5 R/h on contact); a five gallon pail containing sources of thorium and
uranium,; and a variety of small sources in the range of 10-100 uCi.Consult Table 12
for a complete listing.

The highest exposure rates measured were in close proximity to the splitter in the
cyclotron dees, 1.6 R/h (ion chamber window open) and 0.3 R/h (window closed).

The roof of the Senior Cave is contaminated with curium, cesium, plutonium,
americium and europium. Consult Table 12 for a complete description. Removable
surface contamination levels vary up to 4E6 dpm alpha per 100 cm?.

The three fume hoods in B126 contain varying levels of surface contamination up
to 100,000 dpm beta per 100 cm? and 1,000 dpm alpha per 100 cm?.

The cyclotron beam lines in C101 and in the basement along the ceiling were found
to be internally contaminated as a result of activation.

The radioactive material pails in CO01 were never opened. Although external
radiation levels were 10-15 pR/h, caution should be used in opening these
containers to avoid an airborne problem.

Using the information in Table 13, the total activity inventory for the cyclotron
proper is estimated to be 2.7 mCi with Co-60 contributing to nearly 97% of this
value.

Virtually all of the painted surfaces within the facility contain lead (Pb).
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11.10 An estimate cannot be readily made as to the volume of structural materials and
components that might be ultimately free-released and recycled. There are two
fundamental difficulties with such an assessment: (1) radiation-background levels
in many areas make it difficult to perform such estimates and (2) there is a
significant amount of uncertainty associated with the spatial distribution of activated
materials within various structures. Also, it is not clear whether proper guidance
exists pertaining to the free-release of volume-activated structures.
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Certificate #029-Cl
rev. 1.0, Dec. 1993

INSTRUMENT MAINTENANCE/CALIBRATION CERTIFICATE

Set#:['zxg Procedure#: 029 Configuration: uR Field
Type: _X_ Energy Compensated GM

Unit#: (Y6 MEr/Model: Eberline ASP-1 S/N: g7

Unit#: gy7c— MEr/Model: TGM N378S/BNC S/N:

Pulse Generator, Eberline MP- / , S/N S¥s ~
Electrostatic KiloVoltmeter: ,S/N
Gamma Source Glr7 ., S/N 722

I) MAINTENANCE/PRECALIBRATION:

Batteries: ~ Cabling: — Méchanical/Cleanliness: —

High Voltage: T Vdc (ref.: 450 V)
HV Cal:
Threshold: _Q_va (ref.: 30 mV); Window: Gross

Range Switch Check:__~— Aydible Function Check:___~~
Integrate Function Check: -~

Dial: XiM to X10 Rate Unit: uR/h
Dip Switches: /22
Dead Time:-—2886- usec Test: Run
Min Sw: Open Hour Sw: Closed
Cal Sw 3: Closed Cal Sw 4: Open
Audio: Divide by 1

As Found Std. Current: 0.55

R -7
Pre-Calibrator Date
II) PRIMARY CALIBRATION:
Source to
Field Detector As As % Diff.
Range Intensity Distance Found Left Field vs
(uR/h) (cm) (uR/h) (uR/h) As Left
1 S A0 x FK Y Y
1% S8 /SOy 230 S.0 .0
1K 0 /g._;xgo S o~ So—
/M Y4S LS50y P ONEELOfs

As Left Std. Current: _%_Sg
As Left Dead Time: [i& usec

REMARKS :

L

e q[8/9%

rimaty-Calibrat Date




A4 March 30, 1998

Certificate #015-D2
rev. 1.2, March 1997

INSTRUMENT MAINTENANCE/CALIBRATION CERTIFICATE

Set#:lfPQ?' Procedure#: 015 Configuration: Surface Contam

Type: _X _Dual Scintillator (dpm units) 93/
Unit# Mfr/Model: NE Technology Elegtra S/N:
Unit#: Mfr/Model: NE Technology DP§ S/N:_ /¢l
Pulse Generator, Eberline MP- A . S/N:%%S

Electrostatic #i oVoltmeter: €57 9 , S/ngqg;
Alpha Source: a\ . S/NPV , Activity I7s dpm
Beta Source: O , S/N , Activity dpm

I) MAINTEN. E/PRECALIBRATION:

Window: Cabling: Mechani al/Cleanliness:—"
Battery Volt EF (Parameter # 0): s (ref: > 4)
Threshold: é (verify 25 mV wjth the MiniPulser)

Count Rate Che @ 10 k cpm:
HV Calib.: (compare Parameter #3 w/ the Electrostatic)

High Voltage Adjustment:

Temporarily raise ULD. Using Sr-90 source, observe count rate
in beta channel as a function of HV, Adjust HV to Se/y/&bove
the knee of the plateau. HV = , and INHIBIT:

Now bring down the ULD so that count rate in alpha channel is
approx. 0.1%.or less of count rate in beta ch el.

Beta cpm:53. Alpha cpm: 3 L (e.g., . ¥ of beta)///
ULD (Parameterxr #6):-31) V (ref: 2.00 V), then INHIBIT: :

Parameter Settings:
As the Electra "supervisor" (i.e., the internal switch Si-
2 to ON), set the remaining parameters as follows:
Parameter #1 (Alarm Level): OFF, then INHIBIT:/ ’///
Parameter #4 (Overload Current): 10 pA, then I?E;BIT:
Parameter #5 (Deadtime): 3 usec, then INHIBIT: ./
Parameter #8 (Units): cpm
Parameter #A (inhibit bkgd subt): set to ON
Parameter #b (inhibit integrate): set to OFF
Parameter #C (rate mode): set to Auto
Parameter #E (pulse mode): set to AQUAL
Parameter #F (ohms): set to S66

II) PRIMARY CALIBRATION:

Response to Alpha Std: [a:dﬁ. cpm; ,l‘r‘ro % efficiency (alpha)
Alpha Mode Bkgd: O cpm (ref.: < 7 cpm)

Response to Beta Std: ZF_E;cpm; £33 % efficiency (beta)
Beta Mode Bkgd: 400 cpm (ref.: < 400 cpm)

Integrate Check: Audible Functional Check:g

Parameter #8 (Units): change from cpm to dpm

Parameter #9 (Efficiencies): enter efficiencies from above
Now set switch S1-2 back OFF (user), and leave switch
S§1-3 set to ON (hide).

Calibra;ed by;y,iAJJ Ly ] Dacg;:¥Jlk?aL' :
0911@)@




A-5 March 30, 1998

Cerzificate #015-Al
r¥ev. 1.1, June 1993
INSTRUKMENT MAINTENANCE/CALIBRATION CERTIFICATE

Set#: £ & Procedurei: 015 Configuration: Surface Contam
Type: _X_ 61 sq cm propane flow prop. ctr.

Unit#:22L5 Mfr/Model: Eberline PAC-4G-3 S/N: 7353

Unit#: & g o) Mfr/Model: Eberline AC-21 S/N: _—

Pulse Generator, Eberline MP-___/ , S/N_&p0o

Electrostatic ngoVoltmeter M 'S/N 72 S48
Alpha Sources_7g.0229¢ ,S/N 75‘344‘ 26 3 2082 ZeLE

Beta Source Ze P2 ,S/N

I) HW/PI.!ECALIBRATION s

. 7
Batteries: <~ Cabling: Mechanical/Cleanliness: _ £
Probe Window :__% Feedthrough Connector:__ <%

Gas Flow - Operate Flame Height: 4> inches (ref.: 3/4")
Flush Flame He:xght: £ inches (ref.: 2")

Threshold: 2 wV (ref. mV)
Audible Function Check: 0

Alpha High Voltage: Vdc (ref.: 1600 V)
e oo

Pre-Calibrator Date

II) PRIMARY CALIBRATION:

Alpha % Diff.
Range Standard As Found As Left Standard vs
(cpm) (dpm/2) {cpm) {cpm) As Left
0-500 lin 3¢7 Pco 347¢
500-5k log & A 25k AN
5k-50k lin LT A o 22 i
50k-500k log IESK STk Heeo (<
Beta Standard: _Jel/[29) YR 2er

Alpha Mode Bkgd: £ -3 cpm reading
Béta Mode Bkgd:__ » 57 cpm reading

‘Z bt (’4—/4»- # ﬂo#—é&a frec - i— - /ﬁé&/ﬁe Je f/’—é'

Ll ~ Re -—g!(,
< Sp,,é 2/5/% >
Primary-Calibrator Date
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March 30, 1998

INSTRUMENT MAINTENANCE/CALIBRATION CERTIFICATE

Set#: Procedure#: 018

20

Certificate #018-A1
rev. 1.0, June 1993

Configuration: Scintillator

Type: _X_ 2 mm Nal

Unit#: #5790 Mfr/Model: Eberline PRM-5-3 S/N: %@3{_

Unit#: 772 Mfr/Model: Eberline PG-2 S/N: 25

Pulse Generator, Eberline MP- / ;4i/N~95"

Electrostatic KiloVoltmeter: ,S/N

Source(s) : Pu-239 ,S/N 7552 JActivity 4150000 dpm
Am-241 ,S/N 7551 +Activity 6028000 dpm
U-235 ,S/N 22B6102 ,Activity 1.06 g foil

I) MAINTENANCE/PRECALIBRATION:

Batteries:___~~ Cabling: ~— Mechanical/Cleanliness:__—

Threshold: &1 mV (flxed at 5
Window: mV re

Audible Functlon Ch ck
Pre-Cal g rator

to 10 mV)

£f.: 25% of Threshold mV)

Date
IX) PRIMARY CALIBRATION:

Pulser As As % Diff.
Range Rate Found Left Pulser vs
(cpm) (cpm) (cpm) (cpm) As Left
o 7 e o 0
W4 /2 OIS Y&
SO 0K WE o=
(O0K YK YK WL Jors

With PHA in, adjust HV to maximize detector response to

isotope of interest:

Response Efficiency
Mode Isotope As Found As Left (If Applicable)
(cpm) (cpm) (%)
HV- 1 Pu-239 LK /5K N/A
HV- 2 Am-241 /o< ﬁ N/A
HV- 3 U-235 20K /BeK N/A

Mode of Operatlon: HV-

REMARKS:

1 , Gross
Ambient Bkgd in chosen Oper Mode: /£ cpm (ref.:

> 300 cpm)

P77

Primary-Calibrator

Date




A-7 March 30, 1998

Certificate #018-Al
rev. 1.0, June 1993

INSTRUMENT MAINTENANCE/CALIBRATION CERTIFICATE

Set#: 9& Procedure#: 018 Configuration: Scintillator
Type: _X_ 2 mm NaI

Unith #/52" MEr/Model: Eberline PRM-5-3 s/N: 25/
Unit#:2473% Mfr/Model: Eberline PG-2 S/N:

Pulse Generator, Eberline MP-__ / ., S/N Ao¢
Electrostatic KiloVoltmeter: T B Lo e ,S/N/S5 37 7(
Source(s): Pu-239 ,S/N 7552 ,Activity 4150000 dpm

Am-241 ,S/N 7551 ,Activity 6028000 dpm

U-235 ,S/N 22B6102 ,Activity 1.06 g foil

I) MAINTENANCE/PRECALIBRATION:
Batteries: @ Cabling: _%: Mechanical/Cleanliness: @k

Threshold: /2 wmV (fixed at 5 to 10 mV)
Window: 2.5~ mV = S5 % (ref.: 25% of Threshold mV)
Audible Punction Check: }

/ 0/ g7
Pre-Cal &isrator Date
II) PRIMARY CALIBRATION:
Pulser As As % Diff.
Range Rate Found Left Pulser vs
(cpm) (cpm) {cpm) (cpm) As Left
L2 Py 1- 7 AL
r A A k= L <4 L
- ¥ P4 </ LA 77X =
] —R A Yoo K CEY A Y-v-y.5

—

With PHA in, adjust HV to maximize detector response to
isotope of interest:

Responsge Efficiency
Mode Isotope As Found As Left (If Applicable)
(cpm) (cpm) (%)
HV- 1 Pu-239 1S /3 N/A
HV- 2 Am-241 BEC K F06 5 N/A
HV- 3 U-235 55k >0k N/A

Mode of Operation: BV- 1 ., Gxoss
Ambient Bkgd in chosen Oper. Mode:£Z% cpm (ref.: > 300 cpm)

Z =~ S~ QGQ

LR co/8 /37
Priftary-Calibrator Date /




A-8 March 30, 1998

Certificate #018-A1
rev. 1.0, June 1993

INSTRUMENT MAINTENANCE/CALIBRATION CERTIFICATE

Set#: F{, Procedure#: 018 Configuration: Scintillator
Type: _X_ 2 mm Nal

Unit#:447 % Mfr/Model: Eberline PRM-5-3 S/N:_23&¢
Unic#:%ns Mfr/Model: Eberline PG-2 S/N:
Pulse Generator, Eberline MP-___/ . S/N_AC Ace
Electrostatic KiloVoltmeter: _ﬁ_gw ,SIN/S 37
Source(s): Pu-239 ,S8/N 7552 ;Activity 4150000 dpm

Am-241 ,S/N 7551 ,Activity 6028000 dpm

U-235 ,S/N 22B6102 ,Activity 1.06 g foil
I) MAINTENANCE/PRECALIBRATION: - T

Batteries: ﬁ'g:f Cabling: @'ﬁ Mechan‘i%al/Cleanliness: é/\j

Threshold: % mv (fixed at 5 to 10 mV)

Window: /7. x mV = A5 _ % (ref.: 25% of Threshold mV)
Audible Function Check: @7

42 9/7T
Pre-Caiibrator Date

II) PRIMARY CALIBRATION:

Pulser As As % Diff.
Range Rate Found Left Pulser vs
(cpm) (cpm) {cpm) {cpm) As Left
LR -2 <t & L 2Xod
A3 A ke Ik &K
0o« Pt V.4 32L& Yo K
:p X YooK 3L0K YooK

With PHA in, adjust HV to maximize detector response to
isotope of interest:

Regponse Bfficiency
Mode Isotope As Pound As Left (If Applicable)
(cpm) (cpm) (%)
HV- 1 Pu-239 J0 A 128 N/A
HV- 2 Am-241 ek 8L OK N/A
HV- 3 U-235 Sk 50 i N/A

Mode of eration: HV- 1 ,

Ambient g)’égd in chosen Oper. Mode.g_hﬂfpm (ref.: > 300 cpm) 3 -4

" 0 .

lm. Jf- w&f) 7 &5 oyt ’*chhq /'Le:/éaﬁic"ﬂfcr‘
’M ’3; 220 o /[ /4

l Nt e c o~

NN ?/?‘/9

Primary~Calibra Date/
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Certificate #018-Al
rev. 1.0, June 1993

INSTRUMENT MAINTENANCE/CALIBRATION CERTIFICATE

Set#:gzz Procedure#: 018 Configuration: Scintillator
Type: _X_ 2 mm Nal

Unit#:94.2f Mfr/Model: Eberline PRM-5-3 S/N: A7

Unit#:ZF£g? Mfr/Model: Eberline PG-2 S/N:
Pulse Generator, Eberline MP- / , S/N_SH
Electrostatic KiloVoltmeter: o P + S/N e 2%
Source(s): Pu-239 ,S/N 7552 ,Activity 4150000 dpm
Am-241 ,S/N 7551 ,Activity 6028000 dpm
U-235 ,S/N 22B6102 JActivity 1.06 g foil

I) MAINTENANCE/PRECALIBRATION:

Batteries: / Cabling: /Mechanical/Cleanliness: —
Threshold: 5 mV (fixed at 5 to 10 mV)

Window: 0 wV = _ ~ %/{,.Eef.: 25% of Threshold mV)

Audible Punction C e__ck:

%}%_— 2557

Pre-Calibrator Date

II) PRIMARY CALIBRATION:

Pulser As As % Diff.

Range Rate Found Left Pulser vs
(cpm) {cpm) {cpm) (cpm) As Left
Fa0 %go SO0 sé% g;é;
FE v/ 74 4k
VK K V7 N oK oz
Srk HE L0 oK WA

With PHA in, adjust HV to maximize detector response to
isotope of interest:

Response Efficiency
Mode Isotope As Found As Left (If Applicable)
(cpm) (cpm) (%)
HV- 1 Pu-239 e N/A
HV- 2 Am-241 AT K f% ﬁ N/A
HV- 3 U-235 [ Vi N/A

Mode of Operation: HV- 1 , Gross
Ambient Bkgd in chosen Oper. Mode: Zg cpm (ref.: > 300 cpm)

REMARKS :

E-y~77

Primary-Calibrator Date
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Certificate #018-A1l
rev. 1.0, June 1993

INSTRUMENT MAINTENANCE/CALIBRATION CERTIFICATE

Set#: /£ Procedure#: 018 Configuration: Scintillator
Type: _X_ 2 mm Nal

Unit#:#%/5 Mfr/Model: Eberline PRM-5-3 S/N: 2977
Unit#: &2 Mfr/Model: Eberline PG-2 S/N:
Pulse Generator, Eberline MpP-_ / , S/N Ace
Electrostatic KiloVoltmeter: = .5 £ A serr S/N/S 374
Source(s): Pu-239 ,S/N 7552 ;Activity 4150000 dpm
Am-241 ,S/N 7551 JActivity 6028000 dpm

U-235 ,S/N 22B6102 ,Activity 1.06 g foil
I) MAINTENANCE/PRECALIBRATION:
Batteries:&&' Cabling: ,Z. Mechanical/Cleanliness: 1

Threshold: // mV (fixed at 5 to 10 mV)
Window: [j,f v = A% (ref.: 25% of Threshold mV)

Audible Function C% )
>/e7

Pre-Cal3¥®brator Date -
II) PRIMARY CALIBRATION:

Pulser As As % Diff.
Range Rate Found Left Pulser vs
. {(cpm) (cpm) (cpm) {cpm) As Left
L2 HLoo Lo P HE <
7 R A A ks £ le < K
L = X3 A 5K v A
V- S YooK Sockh Hlek

With PHA in, adjust HV to maximize detector response to
isotope of interest:

Response Bfficiency
Mode Isotope As Found As Left (If Applicable)
- (cpm) (cpm) (%)
v- 1 Pu-239 3.2k /2K N/A
+F ) HV- 2 Am-241 2y A - N/A
U w3 U-235 _£ Ok M{; 2k N/A

Mode of Operation: EV- 1 , Gxoss -
Ambient Bkgd in chosen Oper. Mcde: 3¢ cpm (ref.: > 300 cpm)

qums/_/,z w#u—o'(zL ; Dep e Z L ),7;“4142/}7/_ 222N cals .
L= e L

N EALL /77

Prin;dry-Cal ibrator Date
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Certificate #018-Al
rev. 1.0, June 1993

INSTRUMENT MAINTENANCE/CALIBRATION CERTIFICATE

Set#: Zéf Procedure#: 018 Configuration: Scintillator
Type: _X_ 2 mm NaI

Unit#:4/425 Mfr/Model: Eberline PRK-5-3 s/N: 72(7
Unit#: Mfr/Model: Eberline PG-2 S/N:
Pulse Generator, Eberline MP-__ / , S/N Ace
Electrostatic KiloVoltmeter: B P aion e ,S/Ns/5 374
Source(s): Pu-239 ,S/N 7552 ,Activity 4150000 dpm
Am-241 ,S/N 7551 ,Activity 6028000 dpm

U-235 ,S/N 22B6102 ,Activity 1.06 g foil
I) MAINTENANCE/PRECALIBRATION:
. — )
Batteries: _/—  Cabling: [ﬁ Mechanical/Cleanliness:Cék
Threshold: // mv (fixed at 5 to 10 mV)

Window: /3.-mv = &5 % (ref.: 25% of Threshold mV)
Audible Function Check: 2% )

Ye7
Pre-Cad Daté
II) PRIMARY CALIBRATION:
Pulser As As % Diff.

Range Rate Found Left Pulser vs
(cpm) (cpm) (cpm) (cpm) As Left
.4 HoC ADE oo

y - A A 7!4 24 4‘(

=4 HE K Yo K HOK

y-) A ol K SO OK 4O K

With PHA in, adjust HV to maximize detector response to
isotope of interest:

Response Efficiency

Mode Isotope As Found As Left (1f Applicable)

. (cpm) (cpm) (%)
~ /HV- 1 Pu-239 s 2K 12,5 K N/A
L HV- 2 Am-241 A5c k 475 & N/A

-3 U-235 S Ak =% N/A
Mode of Operation: HV- 1 , Gross 1= -
Ambient Bkgd in chosen Oper. Mode: ref.: > 300 cpm)

REMARKS : I"‘,,chzzii—f,le&ﬁm —(;&‘771:_'&,_,
B

-

—— - P

.Y > /7/97

Primary-Calibrator Date ’
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Certificate #018-A1
rev. 1.0, June 1993

INSTRUMENT MAINTENANCE/CALIBRATION CERTIFICATE

Set#: /74 Procedure#: 018 Configuration: Scintillator
Type: _X_ 2 mm Nal

Unit#:%4/2 MEr/Model: Eberline PRM-5-3 S/N: AFEL2
Unit#: Mfr/Model: Eberline PG-2 S/N: g

Pulse Generator, Eberline MP-___ / , S/N Aece

EBlectrostatic KiloVoltmeter: 5 Lo pon eart ' S/N/S 37 5’
Source(s): Pu-239 ,S/N 7552 (Activity 4150000 dpm
: Am-241 ,S/N 7551 ;Activity 6028000 dpm -

U-235 ,S/N 22B6102 ,Activity 1.06 g foil
I) MAINTENANCE/PRECALIBRATION:

——

. . / (2
Batteries:___Z-  Cabling: Q& ° Mechanical/Cleanliness:_//

Threshold: 2 mV (fixed at 5 to 10 mvV)

 Window:___-/fmV = Q&S5 % ref.: 25% of Threshold mV)
Audible Function Check:

2/ 7T
Pre-Ca Date
II) PRIMARY CALIBRATION:
Pulser As As % Diff.

Range Rate Found Left Pulser vs
(cpm) (cpm) {cpm) (cpm) As Left
L2 Ao a4

K3 4k - A

| A4 XD K Sk

-3 YooK E2Y.3

With PHA in, adjust HV to maximize detector response to
isotope of interest:

Response Efficiency
Mode Isotope As Found As Left (If Applicable)
. (cpm) {cpm) (%)
HV- 1 Pu-239 2.% Y. N/A
HV- 2 Am-241 D RZ5I< N/A
HV- 3 U-235 ICK Sl N/A

Mode of Operation: HV- 1 , Gross .
Ambient Bkgd in chosen Oper. Mode:.),2kfpm (ref.: > 300 cpm)(.?é:C -k
4 Vd

REMARKS : I',Lom 7 - #MZ/Z, o2 2l20, 288 7oL

% 2/ 2w /7
mary-®alibrator Ddte ° ’
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Certificate #018-A0
rev. 1.0, June 1993

INSTRUMENT MAINTENANCE/CALIBRATION CERTIFICATE

Set#:’cﬁ)“ Proceduret: 018 Configuration: Scintillator

Type: 2 mm Nal 1x1 Nal 2x2 Nal
1x1l plastic 2x2 plastic Other
Unit#:7 Mfr/Model: L%ALUM MOAEL— /A S/N: 900}3
Unit#: Mfr/Model : +- = —YG"] S/N:
) —
Pulse Generator, Eberline MP- 9* , S/N B>
Electrostatic KiloVoltmeter: ,S/N
Source (s) : PUd39 ,S/N ISSA~ __,Activity Y S
) ,S/N JActivity
+S/N ,Activity

I) MAINTENANCE/PRECALIBRATION:
Batteries: .~ Cabling: / Mechanical/Cleanliness: /

Threshola: ( mV (typ.: 5 to 10 mV)

Window:  —— mV = _— % yp.: 25 to 50% of Threshold mV)
Audible
2 [4/9F
Date
II) PRIMARY CALIBRATION:
Pulser As As $ Diff.
Range Rate Found Left Pulser vs
(cpm) (cpm) {(cpm) {cpm) As Left
X k?(% Y O/
) L
{s]
N Y0 gnot. UK é%ﬁVb

With PHA in, adjust HV to maximize detector response to
isotope of interest:

Response Efficiency
Mode Isotope As Found As Left (If Applicable)
(cpm) (cpm) (%)
V- pu-23¢ QY QYK —
HV- \
HV-
Mode of Operation: HV- , ~ (PHA or Gross)
Ambient Background in chosen Operational Mode: QQQO cpm

REMARKS:

-~

Ql4[9%

Pri ~-Calibratior Date
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. Certificate #015-A2
rev. 1.1, June 1993

INSTRURERT WA INTERANCE /CALIBRATION CERTIFICATE

Set#: 7 ¢/ cedure#: 015 Configuration: Surface Contam
Type: _X Mcm (floor monitor) propane flow prop. ctr.

Unit#:Y4s/ Mfr/Model: Eberline PAC-4G-3 . S/N:_~—

Unit#: 72 . MEfr/Model: Eberline AC-22 S/N: —

Pulse Generator, Eb.erline MP- S/N_w

Electrostatic K_' oVoltmeter- . - ,S/N 15 324
Alpha Sources -23? ,S/N 2656 -~ 253 — {7 - lﬁé’
Beta Source ‘ 7‘ -.99 ,S/N 17 ..

1) mm'r'xmm'cs/pumxan'non :

Batteries: L Cabling: F Mechanlcal/c/eanlmess. 1
Probe W;Lndow- T Feedthrough Connector:__z/4

"Gas Flow - Operate Flame Helght 3/4 inches (ref.: 3/4")
__Flush Flame Height: 2.% inches (ref.: 2")

Threshold: _7/.- mV (ref.: 2 mV) :

Audible Function Check:_&Hf2

Alpha High Voltage:_ g Vdc (ref.: 1600 V)

é éé é ); . 5’/ g9
Pre-Cal Date 1

II) PRIMARY CALIBRATION:

Alpha B % Diff.
Range Standard . As Found As Left Standard vs
(cpm) (dpm/2) (cpm) (cpm) As Left
0-500 lin 367 200 35«
500-5k log 7 4 < 7 K i A
5k-50k 1lin Rl #ég 28 K
50k-500k log oL A SCOKt __addk
' Beta Standard: 5‘/“& - /5-[5_ =k
Alpha Mode Bkgd: 3-% cpm reading
Beta Mode Bkgd: cpm reading

-~

L.,L—Q/"

Lﬁk—c/fx»{}" [28—’

&Sb-eg)u 7z -
ZL - F

777 —w_ge—czz(,;u&.' 74». Y-A& Can .

%- —EaZ:Lbrgéor Datle
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Certificate #018-Al
rev. 1.0, June 1993

INSTRUMENT MAINTENANCE/CALIBRATION CERTIFICATE

Set#: g?z Procedure#: 018 Configuration: Scintillator
Type: _X_ 2 mm NaIl

Unit#:442( Mfr/Model: Eberline PRM-5-3 S/N:_AS/4
Unit#:2,8 Mfr/Model: Eberline PG-2 S/N:__a——

Pulse Generator, Eberline MP-__ / , S/N Ace
Electrostatic KiloVoltmeter: Y -P R ,S/N/5 374
Source(s): Pu-239 ,S/N 7552 ,Activity 4150000 dpm

Am-241 ,S/N 7551 ,Activity 6028000 dpm

U-235 ,S/N 22B6102 . ,Activity 1.06 g foil

I) MAINTENANCE/PRECALIBRATION: i
Batteries: 1 Cabling: [f&. Mechanical/Cleanliness: _._ﬂ——

/ /Threshold: /& mwv (fixed at 5 to 10 mvV)
(1< gindow:_/5.5mV = S5 %  (ref.: 25% of Threshold mV)
Audible Function Check:Z7/&

Q‘%A . v /57

Pre-Calilyato: Date
II) PRIMARY CALIBRATION:

Pulser As As % Diff.
Range Rate Found Left Pulser vs
(cpm) {cpm) (cpm) (cpm) As Left.
L2 Hpo 2 fYoc
23 ¥ - vl d
© < HD K yoK oK
-2 YooK ok Yook

With PHA in, adjust HV to maximize detector response to
isotope of interest:

Response Efficiency
Mode Isotope As Found As Left (If Applicable)
’ (cpm) (cpm) (%)
HV- 1 Pu-239 /AR 72K N/A '
HV- 2 Am-241 I T K RIS - N/A
HV- 3 U-235 725 I N/A — 2oz [<f (@e_};

¢

Mode of Operation: HV- 1 , GIoss
Ambient Bkgd in chosen Oper. Mode:/JZ cpm (ref.: > 300 cpm)

R e  am———

% £y 4 >/2/7 7
PCimary- ator Date
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Certificate #018-Al
rev. 1.0, June 1993

INSTRUMENT MAINTENANCE/CALIBRATION CERTIFICATR

—

P
Setg: -7 Procedure#: 018 Configuration: Scintillator
Type: _X_ 2 mm Nal

Unit#:¥742 Mfr/Model: Eberline PRM-5-3 S/N: 2753
Unit#:7J7¢, Mfr/Model: Eberline PG-2 S/N:
Pulse Generator, Eberline MP-__ / , 8/N Acc
Electrostatic KiloVoltmeter: SN e ,S/N/5 374
/7~ Source(s): Pu-239 ,S/N 7552 ,Activity 4150000 dpm
! Am-241 ,S/N 7551 ,Activity 6028000 dpm
A U-235 ,S/N 22B6102 ,Activity 1.06 g foil

I) MAINTENANCE/PRECALIBRATION:

Batteries: %‘o Cabling: &Y% Qk Mechanical/Cleanliness: Dain,

Threshold: LG v (fixed at 5 to 10 mV)

Window:_ /2 5mv = &S5 % (ref.: 25% of Threshold mV)
Audible Function Check: &2 [ _

57
Pre-Calis or Date
II) PRIMARY CALIBRATION:

: Pulser As As % Diff.
Range Rate Found Left Pulser vs
(cpm) (cpm) (cpm) {cpm) As Left

L2 Ao DS See
<] A A Bl 44
= HD K 38N Yo K
- Yoo K B2k YooK

With PHA in, adjust HV to maximize detector response to
isotope of interest:

Response Bfficiency
Mcde Isotope As Found As Left (If Applicable)
4 (cpm) (cpm) (%)
HV- 1 Pu-239 724 /5K N/A
HV- 2 Am-241 200 & > 085k N/A
HV- 3 U-235 Py S N/A

Mode of Operation: HV- 1 , Gross
Ambient Bkgd in chosen Oper Mode: 2K cpm (ref.: > 300 cpm
29,7,

kf </~ Q%;(:(‘/IJ _/_A-Ué-aw‘y(/

-

< 2/2/57
Primgry-Calibrator Ddte ‘
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Argonne National Laboratory Certificate #029-A4
Health Physics Instrument Group rev. 1.0, Jan. 1994

INSTRUMENT MAINTENANCE/CALIBRATION CERTIFICATE

Set#: jgb Proceduref: 029 Configuration: uR Field
Type: _X_ 1x1 plastic scint.

Unit#:qs SO Mfr/Model: Bicron micro-rem S/N:ﬂ:a Q?J

Pulse Generator, Eberline MP- o~ , S/N Z?—S‘ '
Electrostatic Kilo\:/;gltmeter: =) T ; +S/N gB‘{qg
,S/N

Gamma Source (S}

I) MAINTENANCE/PRECALIBRATION:

Mechanical: / Cleanliness: Batteries:
Cabling: Z Meter Mechanical zer Zero

Meter- Zero: ; Span: —

Threshold: mv (not adjustable)

On Plateau?: _%/(should respond to Am-241 gammas)
Vi

High Voltage: dc (typically near 800 V)
High Voltage OK Indication: © (within checkband)

Pre-Calibrated by: ’L/bw‘m ] Date: ;/é/ 97*

II) PRIMARY CALIB&TIO}J

*kr*x*Mid-Fieldwr*+* **Low-Field*** **High-Field**
Range Field As As Field Response Field Response
FPound Left

(0 to 200 urem/h)

330 ¥a0 xiggo Sqozlg Qsox‘:g 43.33 3(0 450;(10 lzv\é_l
30 o X q.0~ a3oyx
3 + % e

230 Xag ¥10  LOY

Electronic Calibration, referenced to the x10 range as
follows: ~ _cpm = _—— urem/h

X ,OC( IOC‘ ‘/S— zl__
xé.l ':_;)ﬁl ~OCK 0K éj;/ﬁ_ ot

Off-Scale Response?: / (field should be 2x the top range)

- (¢)
Conditions: Pressure 7"’“‘{7— ; Temperature &OC»

REMARKS:

Primary-Calibrator:
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. Response Efficigncy
Mode Isotope As Found As Left (If Applicable)
(cpm) (cpm) (%)
HV- 1 Pu-239 /5% 22K Nf"
HV- 2 Am-241 740 ke Lo s N/A : e
\ HV- 3 U-235 e i< ﬁeaeé N/A—-.o-n‘—k 6.::\.. l‘.al &

Certificate #018-Al
rev, 1.0, June 1993

INSTRUMENT MAINTENANCE/CALIBRATION CERTIFICATE

Sec#::ﬂ#y Proceduref#: 018 Configuration: Scintillatox
Type: _X_ 2 mm Nal

Unit#é’{/ 4 Mfr/Model: Eberline PRK-5-3 S/N: _RAT~Y7
Unit#: . Mfr/Model: Eberline PG-2 S/N: ———

Pulse Generator, Eberline MP-__/ , S/N Ace
Electrostatic KiloVoltmeter: 5 L or i par ,S/IN25 374
Source(s): Pu-239 ,S8/N 7552 ;Activity 4150000 dpm

Am-241 ,S/N 7551 ,Activity 6028000 dpm

U-235 ,S/N 22B6102 (Activity 1.06 g foil

I) MAINTENANCE/PRECALIBRATION:
Batteries: % Cabling: 4 Mechanical/Cleanliness: %
Threshold: /£ mV (fixed at 5 to 10 mV)

Window:_/o s mV = Q5 % ref.: 25% of Threshold mvV)
Audible Function Check:

/77
Date -~
II) PRIMARY CALIBRATION:
Pulser As As % Diff.
Range Rate Found Left Pulser vs
, (cpm) (cpm) (cpm) {cpm) As Left
Hoo 27 A Ko
B e "/k 3.8 & #kk
— g 2 XK ¥
- YooK vee i FEOK

With PHA in, adjust HV to maximize detector response to
isotope of interest:

Mode of Operation: EV- 1 , Gross ;
Ambient Bkgd in chosen Oper. Mode: 2 SKcpm (ref.: > 300 cpmé-?écf

2L~ No—Call,

— ﬁ% éé L /22/97
mary librator Date
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Argonne National Laboratory Certificate #029-Al
Health Physics Instrument Group rev. 1.0, Jan. 1994

INSTRUMENT MAINTENANCE/CALIBRATION CERTIFICATE

Set#: =2 Procedure#: 029 Configuration: uR Field

Type: _X_1x1 Nal scint.

Unit#:‘/?f'—q Mfr/Model: Eberline PRM-7 S/N: 2L

Pulse Generator, Eberline MP-__/ , S/N A& _
Electrostatic Kilov,gltmeter:__‘&_w@jq ,S/N /3 37
Gamma Source (e-137 ,S/N_ 2/

I) MAINTENANCE/PRECALIBRATION:

Mechanical: ,«".'\ Cleanliness: 2/'-'( ./
Batteries: Cabling: /.2& Meter Zero: /}'k

Threshold: /2 mwV (fixed near 15 mV)

PMT Gain Adj.:_g»< (only if new PMT, then maximize)
Oon Plateau?: £2/< (should respond to Am-241 gammas)
High Voltage: £ _ Vdc (typically near 1000 V)
Audible Function Check: é (divides by 16)

Pre-Calibrated by: 9&2}% Date: 7//5/7 7

II) PRIMARY CALIBRATION:

*xx*k*Mid-Field*r*** *+Low-Field*** +*High-Field+*~*
Range Field As As Field Response Field Response
' Found Left
(uR/h)
soo0 A4 4> A2 2,9 3,8 3y
500 S . ° _.L_QQ_ _l_m._ _J.@'_ _._3_44_ _&

Electronic Calibration, referenced to the 500 uR/h range as
follows: YK cpm = _/4() uR/h

50 ¥ 32
25 ~ L%" - Y 16

Off-Scale Response?: {(field should be 2x the top range)

) . 0.
Conditions: Pressure 7"“(6 ; Temperature ‘)'L{ T

en——————

REMARKS: L=~ &%/Qﬂ;;@wn/ko;% Sy
<

T 7
Primary—Calibrator;%L@/ Date: 77’77

Re-Calibration Due Date:
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Certificate #015-D2
rev. 1.2, March 1997

INSTRUMENT MAINTENANCE/CALIBRATION CERTIFICATE

Set#: _SOY Procedure#: 015 Configuration: Surface Contam
Type: _X_ Dual Scintillator (dpm units)

Unit#:949¢3 Mfr/Model: NE Technology Electra S/N: 290
Unit#:7s6S MEr/Model: NE Technology DP6 A S/N:_383

Pulse Generator, Eberline MpP- 2 . S/N 714
Electrostatic KiloVoltmeter: €SP ,S/N GspsSE

Alpha Source:_ Awm1l"\, S/N py4S7 , Activity G€,/70 dpm
Beta Source:_ SeYQ0, S/N_DwnéSR , Activity jiIg 3ce dpm

I) MAINTENANCE/PRECALIBRATION:

Window: oy Cabling: oK Mechanical/Cleanliness: Ok
Battery Voltage (Parameter # 0): 4Y.§ (ref: > 4)
Threshold: 2S«v (verify 25 mV with the MiniPulser)

Count Rate Check @ 10 k cpm: Ok

HV Calib.: 6ic (compare Parameter #3 w/ the Electrostatic)

High Voltage Adjustment:

Temporarily raise ULD. Using Sr-90 source, observe count rate
in beta channel as a function of HV. Adjust HV to 50 V above
the knee of the plateau. HV = _ga® 9%Vand INHIBIT:

Now bring down the ULD so that count rate in alpha channel is
approx. 0.1% or less of count rate in beta channel.

Beta cpm:_73<5.2K  Alpha cpm: 22 (e.g., 0:¢¢ % of beta)

ULD (Parameter #6): 2.0S V (Yef: 2.00 V), then INHIBIT: ./

Parameter Settings:

As the Electra "supervisor" (i.e., the internal switch Si-

2 to ON), set the remaining rameters as follows:
Parameter #1 (Alarm Level): OFF, then WHIBIT:__'{ s
Parameter #4 (Overload Current): 10 uA,” then IN\}IBIT:___
Parameter #5 (Deadtime): 3‘}ksec, then INHIBIT:V
Parameter #8 (Units): cpm v
Parameter #A (inhibit bkgd subt): set to ON _~
Parameter #b (inhibit integrate): set to OFF
Parameter #C (rate mode): set to Auto Vv
Parameter #E (pulse mode): set to QUAL“"
Parameter #F (ohms): set to S66v/

II) PRIMARY CALIBRATION: _ - -
Response to Alpha Std: ) 3. “‘cpm; to-1 g efficiency (alpha)
Alpha Mode Bkgd: Y cpm (ref.: < 7 cpm)

Response to Beta_ Std:_AS.71kcpm; _29.7 % efficiency (beta)
Beta Mode Bkgd:_ 372 cpm (ref.: < 400 cpm)

Integrate Check: w!(_  Audible Functional Check: € I€

Parameter #8 (Units): change from cpm to dpm </

Parameter #9 (Efficiencies): enter efficiencies from above
Now set switch S1-2 back to OFF{user), and leave switch
§1-3 set to ON (hide).

REMARKS:

Calibrated by: ’W_/JMWJ-"M Date: 6’/7/?7 |
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Certificate #015-D2
rev. 1.2, March 1997

INSTRUMENT MAINTENANCE/CALIBRATION CERTIFICATE
Set#:gog Procedure#: 015 Configuration: Surface Contam

Type: _X Dual Scintillator (dpm units)
Unit#: 9905 Mfr/Model: NE Technology Electra S/N: dc/al

Unit#:; Mfr/Model: NE Technology DP6% S/N:
Pulse Generator, Eberline MP- ,L , S/N ?‘?’5 2“/‘7/3
Electrostatic KiloVoltmeter: ,S/N /

Alpha Source:iﬂ%'-{/ , S/N QV"fgl , Activity ,39/V  dpm
Beta Source: < YO , S/NDpOGAL__, Activity /O4Y dpm
I) MAINTENANCE/PRECALIBRATION: -
Window: Cabling:_ Mechanical/Cleanliness: -~
Battery Voltage (Parameter # 0): Y,z  (ref: > 4)
Threshold: 9 (verify 25 mV with the MiniPulser)

Count Rate Cheek @ 10 k cpm: E

HV Calib.: jc (compare Parameter #3 w/ the Electrostatic)
High Voltage Adjustment:

Temporarily raise ULD. Using Sr-90 source, observe count rate
in beta channel as a function of HV. Adjust HV to 50 V above
the knee of the plateau. HV = §A0 , and INHIBIT:_{

Now bring down the ULD so that count rate in alpha channel is
approx. 0.1% or less of count xrate in beta channel.

Beta cpm:BO,:_)é Alpha cpm: S0 (e.g., L9 % of beta)/
ULD (Parameter #6): !DE V (ref: 2.00 V), then INHIBIT:

Parameter Settings:
As the Electra "supervisor" (i.e., the internal switch S1-
2 to ON), set the remaining parameters as follegws:
Parameter #1 (Alarm Level): OFF, then INHIBIT: «~
pParameter #4 (Overload Current): 10 uA, then INHI Inggff
Parameter #5 (Deadtime): 3 psec, then INHIBIT: 7
Parameter #8 (Units): cpm
Parameter #A (inhibit bkgd subt): set to ON
Parameter #b (inhibit integrate): set to OFF
Parameter #C (rate mode): set to Auto
Parameter #E (pulse mode): set to QUAL
Parameter #F (ohms): set to Sé66

II) PRIMARY CALIBRATION:

Response to Alpha Std: I&.-?)K-cpm; 10208) $ efficiency (alpha)
Alpha Mode Bkgd: 5 cc:?m (ref.: < (3 cpm)

Response to Beta Std: - cpm; A99 "% efficiency (beta)
Beta Mode Bkgd: cpm (ref.: < 400 cpm)

Integrate Check: Audible Functional Check:_:

Parameter #8 (Units): change from cpm to dpm

Parameter #9 (Efficiencies): enter efficiencies from above
Now set switch S1-2 back OFF (user), and leave switch
S1-3 set to ON (hide).

REMARKS:

Calibrated by: /(/(/{/U( W.) Date: ng/q} .
J J J -
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Certificate #015-D2
rev. 1.2, March 1997

INSTRUMENT MAINTENANCE/CALIBRATION CERTIFICATE
Set#:'7’cz}' Procedure#: 015 Configuration: Surface Contam

Type: _X Dual Scintillator (dpm units) ,?50
Unit#:(p¥0f Mfr/Model: NE Technology Electra S/N:/

Unit#:(, Mfr/Model: NE Technology DPESJ) S/N: J(z73C
Pulse Generator, Eberline MP- «;\- , S/N ;lT vy <
Electrostatic 7l()ti/,])czyfalt:met:er: £57_Y JSINSYTS
Alpha Source: 7TM: , S/NDVUTGT , Activity (‘55;77/5' dpm

Beta Source: SEV 70 , S/NJNG3[ , Activity 70 dpm

I) MAINTEF}NCE/PRECALIBRAIION: "
Window: Cabling: _~ Mechanical/Cleanliness:

Battery Voltage (Parameter # 0): ¢ Lz (ref: > 4)

Threshold: (verify 25 mV with the MiniPulser)

Count Rate Che @ 10 k cpm:
HV Calib.: (compare Parameter #3 w/ the Electrostatic)

High Voltage Adjustment:
Temporarily raise ULD. Using Sr-90 source, observe count rate
in beta channel as a function o . Adjust HV to 50 V_above
the knee of the plateau. HV = , and INHIBIT: ~
Now bring down the ULD so that count rate in alpha channel is
approx. 0.l1% or less of count rate in beta cgﬁpnel. ’
Beta cpm: 5&,5&. Alpha cpm: (%é (e.g., 4 ¥ of beta)
ULD (Parameter #6): V (ref: 2.00 V), then INHIBIT: .~
Parameter Settings:
As the Electra "supervisor" (i.e., the internal switch Si-
2 to ON), set the remaining parameters as folldéws:
Parameter #1 (Alarm Level): OFF, then INHIBIT:» _
Parameter #4 (Overload Current): 10 pA, then INHIBIT:.~
Parameter #5 (Deadtime): 3 usec, then INHIBIT: .
Parameter #8 (Units): cpm
Parameter #A (inhibit bkgd subt): set to ON
Parameter #b (inhibit integrate): set to OFF
Parameter #C (rate mode): set to Auto
Parameter #E (pulse mode): set to dUAL
Parameter #F (ohms): set to S66

II) PRIMARY CALIBRATION: _ .

Response to Alpha Std: Hléé ._cpm; g[:}@ % efficiency (alpha)
Alpha Mode Bkgd: cpm (ref.: < 7 cpm)
Response to Beta_ Std: . cpm; Jéﬁ % efficiency (beta)

Beta Mode Bkgd: 35_’-}2 —~cpm (ref.: < 400 cpm)

Integrate Check: Audible Functional Check:

Parameter #8 (Units): change from cpm to dpm

Parameter #9 (Efficiencies): enter efficiencies from above

Now set switch S1-2 back to OFF (user), and leave switch
S1-3 set to ON (hide)..”

REMARKS :

Calibrated by: J 4/(;(,(,4\,{,9 ) Date: /0/&/9?_

_—I
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Certificate $#019-A2
rev. 1.1, RAugust 1995

INSTRUMENT MAINTENANCE/CALIBRATION CERTIFICATE

Set#:_zs;i/ Procedure#: 019 Configuration: Neutron Fielad

Type: _X_ 9" Hankins Sphere ____ 10" Bonner Sphere
Anderson-Braun Leake ___ Other

Unit#:£270 Mfr/Model: Eberline ASP-1 S/N: &/

Unit#: 77¥7 Mfr/Model: Ludlum 42-31 S/N: L2 DK

Pulse Generator, Eberline MP-__ / . S/N_ TS5

Electrostatic KiloVoltmeter: ep ¥ , SINETIRE

Neutron Source 22 ,S/N e)-,;gg

Gamma Source Cs 37 » ,S/N_9%x3

I) MAINTENANCE/PRECALIBRATION:

Batteries:__.~~ Cabling: ~ Mechanical/Cleanliness: "

High Volty,e: /30 _vde (ref.: 1600 V w/ N. Wood G-5-1 tube)
HV Cal:
Threshold: 2 mV (ref.: 2 mV w/ G-5-1) ; Window: Gross

Range Switch Check: ~~_ ~ Audible Function Check:_ .~
Integrate Function Check:__~

Dial: X100K to X1 Rate Unit: mrem/h
Dip Switches:
Dead Time: 10 usec Test: Run
Min Sw: Open Hour Sw: Closed

Cal Sw 3: Closed Cal Sw 4: Closed
Audio: Divide by 1

As Found Std. Current: : 0.48 if initial setup)
Gamma Insensitivity Check' 4

v FAF7

Pre-Caltbrator Date

II) PRIMARY CALIBRATION:

Source to

Field Detector As As % Diff.
Range Intensity Distance Found © Left Field vs
(mrem/h) {cm) (mrem/h) (mrem/h) As Left

x /00 6.3 K1=
X /0 7.7 2
X /0 S./ [2S” % X-a

As Left Std. Current: ¢S'g2

REMARKS :

W FLE=2>

Primary-Calibrator Date
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-~ Electrostatic KjloVoltmeter: 2. . . o, S/N 72 048

Certificate #015-A1
¥ev. 1.1, June 1993
INSTRUMENT MAINTENANCE/CALIBRATION CERTIFICATE

Set#: 2/.-’9 Procedure#: 015 Configuration: Surface Contam
Type: _X_ 61 sq cm propane flow prop. ctr.

Unit# 5427 Mfr/Model: Eberline PAC-4G-3 S/N: 3855
Unit# 475" Mfr/Model: Eberline AC-21 S/N: ~——

Pulse Generator, Eberline MP- ./ , S/N_Epo

Alpha Sources_7..249¢ ,S/N 75‘346 2657 242; 2L g
Beta Source égg ,S/N /7 ’
I) MAINTENANCE/PRECALIBRATION:

Batteries: (?Z . Eabling:@k Mechanical/Cleanliness: 4/(

Probe Window: "Feedthrough Connector:__ 27

Gas Flow - Operate Flame Height: 45 inches (ref.: 3/4m)
Flush Flame Height:_# inches (ref.: 2")

Threshold:_ 22 mwmV (ref.: mv)

Audible Punction Check: &

Alpha High Voltage: ¢ (ref.: 1600 V)

2/77

or Date

ITI) PRIMARY CALIBRATION:

Alpha % Diff.
Range Standar As Found As Left Standard vs
(cpm) t/2) / {cpm) (cpm) As Left
0-500 lin Jdcd 34 e
500-5k log = A
5k-50k lin O £ = E
50k-500k log o 2~/ SO
Beta Standard: 22K % ek

Alpha Mode Bkgd:_ Q-3 cpm reading
Beta Mode Bkgd:_.”='~ cpm reading

REMARKS : T ;/s_g._c:dé/

%dgﬁ% /o[22 7
Primary-Calibrator Date/
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Certificate #015-D2
rev. 1.2, March 1997

INSTRUMENT MAINTENANCE/CALIBRATION CERTIFICATE
WA ’5

Set# gl Procedure#: 015 Configuration: Surface Contam
Type: _X_ Dual Scintillator (dpm units)

Unich S Mfr/Model: NE Technology Electra S/N: 3(
Unit#:5{51 Mfr/Model: NE Technology DP6/ S/N:

Pulse Generator, Eberline MP- )\ ’ S/N-}‘?g

Electrostatic KiloVoltmeter:L=p ,S/N /é%‘/ﬁ

Alpha Source:%ﬁ_/Ia% , S/N [)_Vfgg( , Activity (,39/U dpm
Beta Source:SgY Y , S/NPAXA[ . Activity dpm

I) MAINTENANRCE/PRECALIBRATION:
Window: Cabling:_; Mechanigal/Cleanliness:
Battery Voltage (Parameter # 0): Y- (ref: > 4)
Threshold: 4T  (verify 25 mV with the MiniPulser)

Count Rate Check @ 10 k cpm:

HV Calib.: (compare Parameter #3 w/ the Electrostatic)

High Voltage Adjustment:
Temporarily raise ULD. Using Sr-90 source, observe count rate
in beta channel as a function of HV. Adjust HV to 50 V ove
the knee of the plateau. HV = KZEE , and INHIBIT:
Now bring down the ULD so that count rate in alpha channel is
approx. 0.%5 oz less of count ri;? in beta channel.
Beta cpm:_30.S Alpha cpm:_gf (e.g., +O0# % of beta)
ULD (Parameter #6): _o2— V (ref: 2.00 V), then INHIBIT:::://
Parameter Settings:

As the Electra “"supervisor" (i.e., the intermal switch Si-

2 to ON), set the remaining parameters as f?i}pws:
Parameter #1 (Alarm Level): OFF, then INHIBIT: 7 :
Parameter #4 (Overload Current): 10 pA, then INHIBIT: —~
parameter #5 (Deadtime): 3 psec, then INHIBIT: .~
Parameter #8 (Units): cpm
Parameter #A (inhibit bkgd subt): set to ON
Parameter #b (inhibit integrate): set to OFF
Parameter #C (rate mode): set to Auto
Parameter #E (pulse mode): set to dUAL
Parameter #F (ohms): set to S66

II) PRIMARY CALIBRATION: »

Response to Alpha Std: [3.2& cpm; /'/?0(/ % efficiency (alpha)
Alpha Mode Bkgd: ] m (ref.: < 7 m)

Response to Beta std: 0. Sfcpm; % efficiency (beta)

Beta Mode Bkgd:Wef.: < 400 cpm) e
Integrate Check: Audible Functional Check:

Parameter #8 (Units): change from cpm to dpm

Parameter #9 (Efficiencies): enter efficiencies from above

Now set switch S1-2 back OFF (user), and leave switch
§1-3 set to ON (hide).

REMARKS :

Calibrated by: v WJ Date: }0/3‘/9}.

v .
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Certificate #015-D2
rev. 1.2, March 1997

INSTRUMENT MAINTENANCE/CALIBRATION CERTIFICATE

Set#: B Procedure#: 015 Configuration: Surface Contam
Type: Dual Scintillator (dpm units)

Unit#: 521,2,3 Mfr/Model: NE Technology Electra S/N: ?3
Unit# :(9 Mfr/Model: NE Technology DP6 S/N:

Pulse Generator, Eberline MP- ; - , S8/N ;l¥J> QEZ?
Electrostatic KilovVoltmeter; ,S/N /?

Alpha Source: { , S/N DV“IU[ , Activity (29 /0O dpm
Beta Source: SEY , S/NJO G2y Activitypm

I) MAINTEN CE/PRECALIBRf;ION:

Window: Cabling: Mechanical/Cleanliness:
Battery Volt, g; (Parameter # 0): :ﬂ § (ref: > 4)
Threshold: 2 (verify 25 mV wirh the MiniPulser)

Count Rate Ch @ 10 k cpm:

HV Calib.: (compare Parameter #3 w/ the Electrostatic)

High Voltage Adjustment:

Temporarily raise ULD. Using Sr-90 source, observe count rate
in beta channel as a function of HV. Adjust HV to 50‘)/ébove
the knee of the plateau. HV = YOV, and INHIBIT:

Now bring down the ULD so that count rate in alpha channel is
approx. 0.1% or less of count rate in beta channel.

Beta cpm: /SE-  Alpha cpm: 30 (e.g., _al % of betaV
ULD (Parameter #6): V (ref: 2.00 V), then INHIBIT:~ _

Parameter Settings:
As the Electra "supervisor" (i.e., the intermal switch Si1-
2 to ON), set the remaining parameters as follews:
Parameter #1 (Alarm Level): OFF, then INHIBIT:  _ (///
Parameter #4 (Overload Current): 10 pA, then INHIBIT:
Parameter #5 (Deadtime): 3 usec, then INHIBIT: .~
Parameter #8 (Units): cpm
Parameter #A (inhibit bkgd subt): set to ON
Parameter #b (inhibit integrate): set to OFF
Parameter #C (rate mode): set to Auto
Parameter #E (pulse mode): set to dUAL
Parameter #F (ohms): set to Sé6

IT) PRIMARY CALIBRATION: . .

Response to Alpha Std: /4, cpm, ,/9‘9‘ % efflcz.ency (alpha)
Alpha Mode Bkgd: fz cpm (ref.: < 7 cpm)

Response to Beta Stg: cpm; ggg,f % eff1c1ency (beta)
Beta Mode Bkgd:_: cpm (ref.: < 400 cpm) /
Integrate Check: Audible Functional Check:

Parameter #8 (Units): change from cpm to dpm

Parameter #9 (Efficiencies): enter efficiencies from above
Now set switch S1-2 back to OFF (user), and leave switch
S$1-3 set to ON (hide)._ '

rmarxs: L CAC / pEW TUBE

Calibrated by:

Date: ;’/IST/QSL’
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Certificate #015-D2
rev. 1.2, March 1997

INSTRUMENT MAINTENANCE/CALIBRATION CERTIFICATE
Set#:?)’/ Procedure#: 015 Configuration: Surface Contam

Type: _X_ Dual Scintillator (dpm units)
Unit#: ¢35% Mfr/Model: NE Technology Electra S/N: %27

Unit#:27%¢ Mfr/Model: NE Technology DP6_f S/N: SO

Pulse Generator, Eberline MP-__ 2 , S/N77Y

Electrostatic KiloVoltmeter: (7P~ , S/N EF/226F
Alpha Source:fn 29/ ., S/NJefes” ., Activity éoféo dpm

Beta Source:_ S Y77 ., S/NJwesée , Activity %50 dpm

I) MAINTEN E/PRECALIBRATION:
Window: Cabling: Mechanical/Cleanliness: —

Battery Voltage arameter # 0): Z < (ref: > 4)
Threshold: __~ (verify 25 mV with the MiniPulser)
Count Rate Check @ 10 k cpm: '

HV Calib.: .~ (compare Parameter #3 w/ the Electrostatic)

High Voltage Adjustment:

Temporarily raise ULD. Using Sr-90 source, observe count rate
in beta channel as a function of HV. Adjust HV to 50 V above
the knee of the plateau. HV = _/2%5— , and INHIBIT:

Now bring down the ULD so that count rate in alpha channel is
approx. 0.1% or less of count rate in beta channel.

Beta cpm:_2F /K Alpha cpm:__ ¢ (e.g., £./ % of beta)

ULD (Parameter #6): 2./ V (ref: 2.00 V), then INHIBIT:

Parameter Settings:
As the Electra "supervisor" (i.e., the intermal switch Sl1-
2 to ON), set the remaining parameters as follows:
Parameter #1 (Alarm Level): OFF, then INHIBIT:
Parameter #4 (Overload Current): 10 pA, then INHIBIT: .~
Parameter #5 (Deadtime): 3 usec, then INHIBIT: -~
Parameter #8 (Units): cpm
Parameter #A (inhibit bkgd subt): set to ON
Parameter #b (inhibit integrate): set to OFF
Parameter #C (rate mode): set to Auto
Parameter #E (pulse mode): set to 4UAL
Parameter #F (ohms): set to S66

II) PRIMARY CALIBRATION:
Response to Alpha Std: L. 7K cpm; 2/22 $ efficiency (alpha)

Alpha Mode Bkgd:_/ cpm (ref.: <_ 7 _cpm)
Response to Beta Std:_o&- /& cpm; . 297 % efficiency (beta)
Beta Mode Bkgd: 2y 7 cpm (ref.: < 400 cpm)

Integrate Check: .~ Audible Functional Check: _—

Parameter #8 (Units): change from cpm to dpm

Parameter #9 (Efficiencies): enter efficiencies from above
Now set switch S1-2 back OFF (user), and leave switch
S1-3 set to ON (hide). /o

REMARKS : ) 7 =

. o '
Calibrated by: > 7 Date: /ﬂ,-?—-f)
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Certificate #015-D2
rev. 1.2, March 1997

INSTRUMENT MAINTENANCE/CALIBRATION CERTIFICATE
D
Set#:<%Q’ Procedure#: 015 Configuration: Surface Contam
Type: _X_ T X Dpual Scintillator (dpm units)
Unit#: Mfr/Model: NE Technology Electra S/N:
Unit#: Mfr/Model: NE Technology DP6 S/N:

Pulse Generator, Eberline MP- , . S/NEEE> -5
Electrostatic KiloVoltmeter: £S5 ,S/Nieﬂ#f

Alpha Source: Y, s/N )V , Activity p39/0 dpm
Beta Source: 0_, S/N ', Activity dpm

I) MAINTENANCE/PRECALIBRATION: ’///’
Window: Cabling: Mechanical/Cleanliness:

Battery Voltage (Parameter # 0): L (ref: > 4)
Threshold: 2 (verify 25 mV with the MiniPulser)

Count Rate Cheek @ 10 k cpm: JO

HV Calib.: (compare Parameter #3 w/ the Electrostatic)

High Voltage Adjustment:

Temporarlly raise ULD. Using Sr-90 source, observe count rate
in beta channel as a function of HV. Adjust HV to 50 V ove
the knee of the plateau. HV = 3§ﬂ2v , and INHIBIT.«///ab
Now brlng down the ULD so that count rate in alpha channel is
approx. % or less of count rate in beta channel.

Beta cpm Alpha cpm:_ %3 (e.g., o] % of beta)

ULD (Parameter #6): _ 2~ V (ref: 2.00 V), then INHIBIT:,~

Parameter Settings:
As the Electra "supervisor" (i.e., the internal switch S1i-
2 to ON), set the remaining parameters as fol :
Parameter #1 (Alarm Level): OFF, then INHIBIT:
Parameter #4 (Overload Current): 10 pA, then INHIBIT: »~
Parameter #5 (Deadtime): 3 usec, then INHIBIT:.”
Parameter #8 (Units): cpm
Parameter #A (inhibit bkgd subt): set to ON
Parameter #b (inhibit integrate): set to OFF
Parameter #C (rate mode): set to Auto
Parameter #E (pulse mode): set to dUAL
Parameter #F (ohms): set to S66

II) PRIMARY CALIBRATION

Response to Alpha Std: ,DEE cpm, ‘QZK? % eff1c1ency (alpha)

Alpha Mode Bkgd: cpm (ref.: <_7 cpm)

Response to Beta_Std: 3% cpm; % eff1c1ency (beta)
Beta Mode Bkgd: 3 cpm (ref.: < 400 cpm)

Integrate Check: Audible Functional Check:

Parameter #8 (Units): change from cpm to dpm

Parameter #9 (Efficiencies): enter efficiencies from above
Now set switch S1-2 back,co OFF (user), and leave switch
S1-3 set to ON (hide). '

REMARKS :

Calibrated by: 1/1/0{ ’(m) | Date: 8/&7[99' -
: 67 / .
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Certificate #015-D2
rev. 1.2, March 1997

INSTRUMENT MAINTENANCE/CALIBRATION CERTIFICATE

Qi qurati
set#: 1¢ Procedure#: 015 Configuration: Surface Contam

Type: _X_Dual Scintillator (dpm units) SZD;L
Unitc#:53 Mfr/Model: NE Technology Electra S/N:
Unit#: Mfr/Model: NE Technology DP6/4— S/N:_SF]

Pulse Generator, Eberline MP- A~ . S/Ni§;ﬁ> 2407 2
Electrostatic KiloVoltmeter:£% ,S/N /5{{6/3
Alpha Source: , S/NPVUT(s/ , Rctivity O ___dpm
Beta Source: , S/N , Activity_j dpm

I) MAINTEN /PRECALIBRATZON:
Window: Cabling: Mechanicgl/Cleanliness:

1
Battery Vol%ﬁge (Parameter # 0): §§129 (ref: > 4)
Threshold: (verify 25 mV with the MiniPulser)
Count Rate Cheeck @ 10 k cpm:
HV Calib.: (compare Parameter #3 w/ the Electrostatic)

High Voltage Adjustment:
Temporarily raise ULD. Using Sr-90 source, observe count rate
in beta channel as a function of HV. Adjust HV to Sq/y/above
the knee of the plateau. HV = , and INHIBIT: «
Now bring down the ULD so that count rate in alpha channel is
approx. 0.1% or less of count rate in beta iB?nnel. ’

% of beta)

Beta cpm: ’ Alp cpm: (e.qg.,
ULD (Parameter #6): V (ref: 2.00 V), then INHIBIT:

Parameter Settings:
As the Electra "supervisor" (i.e., the internal switch Si1-
2 to ON), set the remaining parameters as follows:
Parameter #1 (Alarm Level): OFF, then INHIBIT: .~
Parameter #4 (Overload Current): 10 pA, then INHI IT:g:i
Parameter #5 (Deadtime): 3 usec, then INHIBIT:
Parameter #8 (Units): cpm
Parameter #A (inhibit bkgd subt): set to ON
Parameter #b (inhibit integrate): set to OFF
Parameter #C (rate mode): set to Auto
Parameter #E (pulse mode): set to QUAL
Parameter #F (ohms): set to S66

II) PRIMARY CALIBRATION:, ;
Response to Alpha Std: za),éé cpm; ’/QS’ ¢ efficiency (alpha)

Alpha Mode Bkgd: ZZ cpm (ref.: <_7_cpm)

Response to Beta Stg: jzzgécpm; ci/Q % efficiency (beta)
Beta Mode Bkgd: . cpm (ref.: < 400 cpm)

. Integrate Check: Audible Functional Check:

Parameter #8 (Units): change from cpm to dpm

Parameter #9 (Efficiencies): enter efficiencies from above
Now set switch S1-2 bacg/cé OFF (user), and leave switch
S1-3 set to ON (hide)._/

REMARKS:

Calibrated by;él{/(///j, {,(ﬂ/%m./ Date:p/@/l%?' ~




A-30 March 30, 1998

Certificate #017-A1
rev. 1.0, August 1993
INSTRUMENT MAINTENANCE/CALIBRATION CERTIFPICATE

Set#:%(‘(/ Procedure#: 017 Configuration: Ion Field
Type: _X_ Ionization Chamber

Unit#:ﬂgngr/Modelz Eberline RO-20 S/N: 3?5/
Gamma Source (S ]3?’ ,S/N ;Cgé

I) MAINTENANCE/PRBECALIBRATION:

Mechanical: / Cleanliness: /
Detector Window: __74 Meter Zero: -~
Batteries: Supply -~ ; Chamber Bias ~
C]//‘i/ 9
Date
II) PRIMARY CALIBRATION (Linear Scales):
rrrx*xMid-Fieldrrrsrr **Low-Field*** **High-Field+r*
Range Field As As Field Response Field Response
Found Left
(0 to 5 h) e
x1 -L%Gi [. L& ZE ! 3.5 3.3
x10 _d450 ) 3.7 %
x100 230 & gz Y
(0 to 5 R/h) il
x1 , &S ?*' rost L/
x10 9.0 3¢.1. 540
Off-Scale Response’- (field should be about 100 R/h)

Integrate Mode - N/A

. o
Conditions: Pressure iq ij mm Hg ; Temperature QO Q

REMARKS :

LU L 9l

Pri -Calibrafor Date

)
)N
Il
-0
\p




A-31 March 30, 1998

Certificate #015-D2
rev. 1.2, March 1997

INSTRUMENT MAINTENANCE/CALIBRATION CERTIFICATE

Set#:_/é27 Procedure#: 015 Configuration: Surface Contam
Type: _X_Dual Scintillator (dpm units)

Unit#: Mfr/Model: NE Technology Electra S/N: .
Unit#: Mfr/Model: NE Technology DP64 S/N: &0

Pulse Generator, Eberline MP-__ X , S/NZ7%

Electrostatic KiloVoltmeter: , SINEH/I5AF
Alpha Source: ) , S/N . Activity%%g dpm

Beta Source: S/NAt &3¢ , Activity dpm

I) MAINTENANCE/PRECALIBRATION:

Window: y Cabling: /I Mechanical/Cleanliness: /
Battery Voltage (Parameter # 0): Q : {(ref: > 4)
Threshold: (verify 25 mV with the MiniPulser)

Count Rate Check @ 10 k cpm:

HV Calib.: ./ (compare Parameter #3 w/ the Electrostatic)

Eigh Voltage Adjustment:

Temporarily raise ULD. Using Sr-90 source, observe count rate
in beta channel as a function of HV. Adjust HV to 50 V above
the knee of the plateau. HV = %,i , and INHIBIT: -~

Now bring down the ULD so that count rate in alpha channel is
approx. 0.1% or less of count rate in beta channel.

Beta cpm: RAJ. 3K Alpha cpm:_/7 (e.g., _£./% of beta)

ULD (Parameter #6): J V (ref: 2.00 V), then INHIBIT:

Parameter Settings:
As the Electra "supervisor" (i.e., the internal switch S1-
2 to ON), set the remaining parameters as follows:
parameter #1 (Alarm Level): OFF, then INHIBIT: .~
Parameter #4 (Overload Current): 10 pA, then INHIBIT:
Parameter #5 (Deadtime): 3 usec, then INHIBIT: .
Parameter #8 (Units): cpm
Parameter #A (inhibit bkgd subt): set to ON
Parameter #b (inhibit integrate): set to OFF
Parameter #C (rate mode): set to Auto
Parameter #E (pulse mode): set to dUAL
Parameter #F (ohms): set to 566

II) PRIMARY CALIBRATION:

Response to Alpha Std: #S” Kcpm; /P7 % efficiency (alpha)
Alpha Mode Bkgd: & cpm (ref.: < 7 cpm)

Response to Beta std: 2J.3K cpm; 277 % efficiency (beta)
Beta Mode Bkgd: JS5¥ cpm (ref.: < 400 cpm)

Integrate Check: v~ Audible Functional Check:_ .~

Parameter #8 (Units): change from cpm to dpm

Parameter #9 (Efficiencies): enter efficiencies from above
Now set switch S1-2 back to OFF (user), and leave switch
S1-3 set to ON (hide).

REMARKS :

Calibrated by:

Date: /&'}/' ?/




A-32 March 30, 1998

Certificate #015-D2
rev. 1.2, March 1997

INSTRUMENT MAINTENANCE/CALIBRATION CERTIFICATE

sec#:/05Y  procedure#: 015 Configuration: Surface Contam
Type: _X Dual Scintillator (dpm units) S;L
Unit#:54Y90O Mfr/Model: NE Technology Electra S/N: 9
Unit#:(f|5 Mfr/Model: NE Technology DP64 S/N: GJz2

Pulse Generator, Eberline MP- 9\ , S/N 7__’-?(
Electrostatic KiloVoltmeter: £S5 Y ,S/N /;({L/S
[

Alpha Source: N, s/NIV , Activity 390 dpm
Beta Source: , S/N )L » Activity 0a4yo» dpm
I) MAINTENANCE/PRECALIBRATION:

Window:__ .~ Cabling: _~  Mechanic 1/Cleanliness: -~
Battery Voltage (Parameter # 0): &{i (ref: > 4)
Threshold: 30 (verify 25 mV with the MiniPulser)

Count Rate qgsek @ 10 k cpm:
HV Calib. - (compare Parameter #3 w/ the Electrostatic)

High Voltage Adjustment:
Temporarily raise ULD. Using Sr-90 source, observe count rate
in beta channel as a function of HV. Adjust HV to 50 V above
the knee of the plateau. HV = , and INHIBIT:___
Now bring down the ULD so that count rate in alpha channel is
apprex. 0.1% or less of count rate in beta channel.
Beta cpm? Alpha cpm: 3& (e.g., .0l % of beta)
ULD (Parameter #6): V (ref: 2.00 V), then INHIBIT:
Parameter Settings:

As the Electra "supervisor" (i.e., the intermal switch S1-

2 to ON), set the remaining parameters as follgws:
Parameter #1 (Alarm Level): OFF, then INHIBIT: .~
Parameter #4 (Overload Current): 10 pA, then INHIBIT:
Parameter #5 (Deadtime): 3 usec, then INHIBIT:
Parameter #8 (Units): cpm
Parameter #A (inhibit bkgd subt): set to ON
Parameter #b (inhibit integrate): set to OFF
Parameter #C (rate mode): set to Auto
Parameter #E (pulse mode): set to dUAL
Parameter #F (ohms): set to S€6

II) PRIMARY CALIBRATION: )

Response to Alpha Std:ICZQEE cpm; '[;(7 % efficiency (alpha)
Alpha Mode Bkgd: [ cpm (ref.: < 7.cpm)

Response to Beta Std: Z’d,?é cpm; ,57)0 ¥ efficiency (beta)
Beta Mode Bkgd: 3&2- cpm (ref.: < 400 cpm)

Integrate Check: Audible Functional Check: .~

Parameter #8 (Units): change from cpm to dpm

Parameter #9 (Efficiencies): enter efficiencies from above
Now set switch S1-2 back o OFF (user), and leave switch
$1-3 set to ON (hide). .

REMARKS : \ :

Calibrated by:{}(,u/\j fvjﬂ))/!:av) pate: I0[G[9F v.
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Certificate #015-D2
rev. 1.2, March 1997

INSTRUMENT MAINTENANCE/CALIBRATION CERTIFICATE
Set#: 1055“ Procedure#: 015 Configuration: Surface Contam

Type: _X_ Dual Scintillator (dpm units)
Unit#:SY9X MEfr/Model: NE Technology Electra  S/N: S%

Unit#: Mfr/Model: NE Technology DP6/f— S/N:

Pulse Generator, Eberline MP- A ., S/N ey 3
Electrostatic KiloVoltmeter;<Sp 9 ,S/Nzgzﬂ/
Alpha Source: { __, sS/N , Activity (,27/0 dpm

Beta Source: S/ 4O , S/N , Activity ;04 40 dpm

I) MAINTEN. E/PRECALIBRATION: _—
Window: Cabling: Mechanical/Cleanliness:

Battery Voltage (Parameter # 0): . (ref: > 4)

Threshold: verify 25 mV_w'tEh the MiniPulser)
Count Rate Ch @ 10 k cpm: [o
HV Calib.: (compare Parameter #3 w/ the Electrostatic)

High Voltage Adjustment:

Temporarily raise ULD. Using Sr-9%0 source, observe count rate
in beta channel as a function of HV. Adjust HV to So'}a.bove
the knee of the plateau. HV = SO , and INHIBIT:

Now bring down the ULD so that count rate in alpha channel is
approx. 0.1}% or, less of count rate in beta channel.

Beta cpm: 50~ Alpha cpm: (e.g., 0% % of beta)

ULD (Parameter #6): Vv (ref: 2.00 V), then INHIBIT:+—

Parameter Settings:
As the Electra "supervisor" (i.e., the internal switch S1-
2 to ON), set the remaining parameters as follows:
Parameter #1 (Alarm Level): OFF, then INHIBIT: < _
Parameter #4 (Overload Current): 10 pA, then INHIBIT:./
Parameter #5 (Deadtime): 3 usec, then INHIBIT:,
Parameter #8 (Units): cpm
Parameter #A (inhibit bkgd subt): set to ON
Parameter #b (inhibit integrate): set to OFF
Parameter #C (rate mode): set to Auto
Parameter #E (pulse mode): set to AUAL
Parameter #F (ohms): set to S66

II) PRIMARY CALIBRATION:

Response to Alpha §td: [35&' cpm; 45 1! % efficiency (alpha)
Alpha Mode Bkgd: cpm (ref.: <_7 ¢pm) :

Response to Beta Std: JO.4K cpm; ,8& % efficiency (beta)
Beta Mode Bkgd: 3¥S ~“cpm (ref.: < 400 cpm)

Integrate Check: Audible Functional Check: /

Parameter #8 (Units): change from cpm to dpm

Parameter #9 (Efficiencies): enter efficiencies from above
Now set switch S1-2 back ¥6 OFF (user), and leave switch
S1-3 set to ON (hide).

REMARKS: _ ,
Calibrated by: \M{ ﬂ/(?{j/.*ym) Date: g[/d/(ﬁ‘ '
0 7 /A ‘

v




A-34 March 30, 1998

Certificate #030-A2, Page 1
rev. 1.1, July 1994

INSTRUMENT MAINTENANCE/CALIBRATION CERTIFICATE

Set#:[}.b’(’ Procedure#: 030 Configuration: Area Monitor
Type: Multiplying Ion Chamber in Gamma Field -—
Unit#:é@%‘” Mfr/Model: NucResCorp. IP-100(V3) S/N:J—f&?s—bdl
Readout & Control Unit: NucResCorp ADM-610A(V7) S/N:

Electrostatic KiloVoltmeter: — ,S/N ‘
Gamma Source: ((CJ37— ,S/N ﬂQXE
I) MAINTENANCE/PRECALIBRATION: ////

Mechanical: Cleanliness: Other: —

Note: If full precalibration is required, use 2nd page.
II) PRIMARY CALIBRATION:

Depress MODE and SET of ADM-610 while powering ON. SET
low range calibration MODE. Enter and SET the calibration
field intensity (ref.: 100 mR/h).

Known Field Intensity (mR/h):
Start Calibration MODE. When DONE, enter new scale factor.

HV Change? (R4): turns-CW or CCW?
Note : " scale factor too high " requires CW, whereas
" scale factor too low " requires CCW.
0ld Scale Factor: New Scale Factor:
Turn ADM-610 OFF, and then ON again. Confirm calibration
field reading on ADM: mR/h (ref.: within +/-10%).

Calibration Check:

Field (mR/h) ADM Reading (mR/h)
290 %X 100 )9.0F  (ref.: 20 mRrR/h) i (ref.: +/-15 % of field)
440 ¥ doo (ref.: 10 mR/h) (ref.: +/-15 % of field)
Field (R/h) ADM _Reading (R/h)
ado)fyc’ ( (ref.: 0.5 R/h) (ref.: +/-15 % of field)
QaO\( ¢ (ref.: 2 R/h) (ref.: +/-15 % of field)
jco XO {({ref.: 10 R/h) (ref.: +/-15 % of field)
REMARKS:

Calibrated by: %% Date: 7‘-23/"77

Re-Calibration Due Date:
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Certificate #015-D2
rev. 1.2, March 1997

INSTRUMENT MAINTENANCE/CALIBRATION CERTIFICATE

Set#:IUk.‘Y Procedure#: 015 Configuration: Surface Contam
Type: _X Dual Scintillator (dpm units)

Unit#: Mfr/Model: NE Technology Electra S/N:
Unit#:[f/>~ Mfr/Model: NE Technology DP6 S/N: _(plz?~

Pulse Generator, Eberline MP-_ , S/N i‘?’g S})
Electrostatic KileoVoltmeter: - _,S8S/N
Alpha Source: MAHlL | s/ND (. Activity@’j%[u dpm
Beta Source: . S/NEEZZE , Activity ;044 dpm

I) MAINTENANCE/PRECALIBRATION: %
Window: Cabling: Mechanical/Cleanliness:

Battery Volt (Parametexr # O): ’ (ref: > 4)
Threshold: ;g (verify 25 mV with the MiniPulser)

Count Rate Check 10 k cpm: [O¥~
HV Calib.: (compare Parameter #3 w/ the Electrostatic)

High Voltage Adjustment:

Temporarily raise ULD. Using Sr-90 source, observe count rate
in beta channel as a function of HV, Adjust HV to 50 V ove
the knee of the plateau. HV = [OOO , and INHIBIT:

Now bring down the ULD so that count rate in alpha channel is
approx. 0.1% or less of count rate in beta channel. ‘

Beta cpm: OO Alpha cpm: 30 (e.g., o1 % of betay
ULD (Parameter #6): §,0 V (ref: 2.00 V), then INHIBIT:

Parameter Settings:
As the Electra "supervisor" (i.e., the internal switch Sl1-
2 to ON), set the remaining parameters as follows:
Parameter #1 (Alarm Level): OFF, then INHIBIT: .~ V///’
Parameter #4 (Overload Current): 10 pA, then INHIBIT:
Parameter #5 (Deadtime): 3 psec, then INHIBIT: 7
Parameter #8 (Units): cpm
Parameter #A (inhibit bkgd subt): set to ON
Parameter #b (inhibit integrate): set to OFF
Parameter #C (rate mode): set to Auto
Parameter #E (pulse mode): set to AQUAL
Parameter #F (ohms): set to 566

II) PRIMARY CALIBRATION: L

Response to Alpha th: MJSK cpm; »doo % efficiency (alpha)

Alpha Mode Bkgd: o (ref.: < cpm)

Response to Beta S d:_ﬁgpm; ‘Qég % efficiency (beta)
Beta Mode Bkgd: 535 ~ cpm (ref.: < 400 cpm) /
Integrate Check: Audible Functional Check:

Parameter #8 (Units): change from cpm to dpm

Parameter #9 (Efficiencies): enter efficiencies from above

Now set switch S1-2 back to OFF (user), and leave switch
S1-3 set to ON (hide).

REMARKS: '

Calibrated by:gM?j‘/ M—/%V:Q) Date: :['I/S[q‘?-




A-36 March 30, 1998

Certificate #016-A4
rev. 0.0, March 1994

INSTRUMENT MAINTENANCE/CALIBRATION CERTIFICATE

Set#:gfzzs Procedure#: 016 Configuration: GM Field
Type: _X Energy Compensated

Unit#: (FZ0 Mfr/Model: Ludlum 3 s/N: J&775
Unit#: Mfr/Model: Eberline HP-270 S/N:

Pulse Generator, Eberline Mp-__/ » S/N_J34—
Electrostatic KiloVoltmeter: o/ . - S/N_3/ 2K
Gamma Source Cers7 , S/ N30 P

I) MAINTENANCE/PRECALIBRATION:

Batteries: el ling: _— Mechanical/Handle:__ -~
Meter Zero: -~ Cleanliness:__ ¥ %

Threshold: V (fixed @ approx. 30 to 50 mV)
High Voltage: Vdc (refs: 900 V)
Audible Function Gheck:

J~-22
Pre-Calibraror Date

II) PRIMARY CALIBRATION (Linear Scales):

*rxkxMid-Fieldxr*x **L,ow-Field*** +**High-Field**
Range Field As As Field Response Field Response

Found Left

(0 to 2 mR/h)
x0.1 :Oq ', ,‘ A)/4_ A)/H llg )/S
x1 _z_ L© o .3 L s
x10 ¢, .0 g.o S S _JYO
x100 ( 90 6) S5 =20 l¢o

Off-Scale Response?: .+ (field should be about 400 mR/h)
REMARKS :

-

%/ Y/
Primary-Cdlibrator Date




A-37 March 30, 1998

Certificate #015-D2
rev. 1.2, March 1897

INSTRUMENT MAINTENANCE/CALIBRATION CERTIFICATE

.
Set#:lAQI~ Procedure#: 015 Configuration: Surface Contam

Type: _X_ Dual Scintillator (dpm units) ?
Unit#:<Ayi MEfr/Model: NE Technology Electra S/N: {
Unit#: Mfr/Model: NE Technology DP6f S/N:

Pulse Generator, Eberline MP- , S/N l?‘g 2 3
Electrostatic KiloVoltmeter: ,S/N/ (‘H

Alpha Source: MaYyl , s/ [ __, Activity T2
Beta Source: , S/N_DPA , Activity dpm

I) MAINTEN E/PRECALIBRA N : /
Window: Cabling: Mechanical/Cleanliness:
Battery Volt:age (Parameter # 0): (ref: > 4)
Threshold:

(verify 25 mV with the MiniPulser)
Count Rate Chec¢k @ 10 k cpm: l&i
HV Calib.:_; (compare Parameter #3 w/ the Electrostatic)

High Voltage Adjustment:
Temporarily raise ULD. Using Sr-90 source, observe count rate
in beta channel as a function o Lg¥’ Adjust HV to 50 above
the knee of the plateau. HV = , and INHIBIT:-
Now bring down the ULD so that count rate in alpha channel is
approx. 0.1% or less of count rate in beta channel. ’
Beta cpm: 5|‘jé Al h,a cpm: 30 (e.g., £°? $ of beta)./
ULD (Parameter #6): ég, V (ref: 2.00 V), then INEIBIT:*”
Parameter Settings:

As the Electra "supervisor" (i.e., the internal switch S1-

2 to ON), set the remaining parameters as fol S:
Parameter #1 (Alarm Level): OFF, then INHIBIT: <
Parameter #4 (Overload Current): 10 pA, then Ifg;BIT:;;_
Parameter #5 (Deadtime): 3 usec, then INHIBIT:. .~
Parameter #8 (Units): cpm
Parameter #A (inhibit bkgd subt): set to ON
Parameter #b (inhibit integrate): set to OFF
Parameter #C (rate mode): set to Auto
Parameter #E (pulse mode): set to dUAL
Parameter #F (ohms): set to Sé66

1I) PRIMARY MIBMTION: ",

Response to Alpha Std: lg,bg cpm; ‘QO? $ efficiency (alpha)
Alpha Mode Bkgd: A cpm (ref.: < 7 cpm) ;

Response to Beta Std: Zg,gg cpm; 20> % efficiency (beta)
Beta Mode Bkgd:_ 3 cpm (ref.: < 400 cpm)
Integrate Check: Audible Functional Check:

Parameter #8 (Units): change from cpm to dpm

Parameter #9 (Efficiencies): epter efficiencies from above
Now set switch S1-2 back OFF (user), and leave switch
S1-3 set to ON (hide). '

REMARKS:

Calibrated by: | : AL Date: ?—/&8/9%
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INSTRUMENT MAINTENANCE/CALIBRATION CERTIFICATE

Set#:/92é2 Procedure#f: 015 Configuration: Surface Contam
Type: _X_ Dual Scintillator (dpm units)

Unit#: %65 Mfr/Model: NE Technology Electra S/N: 9%?2
Unit#: 7. Mfr/Model: NE Technology DP6S. S/N:_P?

Pulse Generator, Eberline Mp- / , S/N S

Electrostatic KiloVoltmeter: P ) S/N &3 2724 p

Alpha Source:

Beta Source: Y , S/NQepSl , Activity zzf_yﬁ dpm
I) MAINTENANCE/PRECALIB :

Cabling: ~ Mechanlc leanliness:_ -~
Parameter # 0) (ref: > 4)

wlndow

Battery VO ta

Threshold

Count Rate Check @ 10 k cpm:
HV Calib.:

High Voltage Adjustment:

Temporarily raise ULD. Using Sr-90 source, observe count rate
in beta channel as a function of HV. Adjust HV to 50 V above
the knee of the plateau. HV = /425~ , and INHIBIT: _—

Now brlng down the ULD so that count rate in alpha channel is

approx.
Beta cpm

ULD (Parameter #6): pg V (ref: 2.00 V), then INHIBIT:

Parameter  Settings:
As the Electra "supervisor" (i.e., the internal switch Si1-

.1%

2 to ON),

Parameter
Parameter
Parameter
Parameter
Parameter
Parameter
Parameter
Parameter
Parameter

II) PRIMARY CALIBRATION:

Response to Alpha Std: Q,Skcpm, 1 g % efficiency (alpha)
Alpha Mode Bkgd: / cpm (ref.: < 7

Response to Beta Std:_ ¥ cpm, 2;76 % efficiency (beta)

Beta Mode Bkgd:_.s£¢/ cpm (ref.: < 400 cpm)
Integrate Check: — Audible Functional Check:_/

Parameter #8 (Units): change from cpm to dpm

Parameter #9 (Efficiencies): enter efficiencies from above
Now set switch S1-2 back to OFF (user), and leave switch
S1-3 set to ON (hide).__—~

REMARKS :

#1
#4
#5
#8
#A
#b
#C
#E
#F

Certificate #015-D2
rev. 1.2, March 1997

. S/N/F@as , Activity gofe®  dpm

(verify 25 mV wieh the MiniPulser)

(compare Parameter #3 w/ the Electrostatic)

r less of count rate in beta channel.
Alpha cpm: & (e.g., £-/ % of beta)

set the remaining parameters as follows:
(Alarm Level): OFF, then INHIBIT:

(Overload Current): 10 uA, then INHIBIT: .~
(Deadtime) : 3 usec, then INHIBIT:

(Units) : cpm

(inhibit bkgd subt): set to ON

(inhibit integrate): set to OFF

(rate mode) : set to Auto

(pulse mode): set to AUAL

(ohms) : set to S66

Ll\ 2 ”

Calibrated by: ,/ pate: (2 M7

.'/ i




A-39 March 30, 1998

Certificate #015-D2
rev. 1.2, March 1997

INSTRUMENT MAINTENANCE/CALIBRATION CERTIFICATE

Set# ./ Jf & Procedure#: 015 Configuration: Surface Contam
Type: _X_ Dual Scintillator (dpm units)

Unit#:§ Mfr/Model: NE Technology Electra S/N: 775
Unit#: Mfr/Model: NE Technology DP6/ S/N:
Pulse Generator, Eberline MP- / , S/N_s53¢—

Electrostatic KiloVoltmeter: =< , S/N A/ e P
Alpha Source:_#u2Y/ , S/NQ/FEL . Activity £o76® dpm
Beta Source: _sryf? ., S/NAe ¢5Z . Activity 9¥éco0 dpm

I) MAINTENANCE/PRECALIBRATION:

Window:_ ~ Cabling: ,— Mechanical/Cleanliness: _,-
Battery vVoltage (Parameter # 0): 4y~ (ref: > 4)
Threshold: Aome (verify 25 mV with the MiniPulser)

Count Rate Check @ 10 k cpm: /ﬂg

HV Calib.:___ .~ (compare Parameter #3 w/ the Electrostatic)

High Voltage Adjustment:

Temporarily raise ULD. Using Sr-90 source, observe count rate
in beta channel as a function of Adjust HV to SQ}above

the knee of the plateau. HV = , and INHIBIT: —

Now bring down the ULD so that count rate in alpha channel is
approx. 0.1% or less of count rate in beta channel. '

Beta cpm: 26-5 < Alpha cpm: x (e.g., _L.[% of beta)

ULD (Parameter #6): 2 V (ref: 2.00 V), then INHIBIT: , -~

Parameter Settings:
As the Electra "supervisor" (i.e., the internal switch Si1-
2 to ON), set the remaining parameters as follows:
Parameter #1 (Alarm Level): OFF, then INHIBIT: _—
Parameter #4 (Overload Current): 10 pA, then INHIBIT: ~—
Parameter #5 (Deadtime): 3 psec, then INHIBIT: r—
Parameter #8 (Units): cpm
Parameter #A (inhibit bkgd subt): set to ON
Parameter #b (inhibit integrate): set to OFF
Parameter #C (rate mode): set to Auto
Parameter #E (pulse mode): set to QUAL
Parameter #F (ohms): set to S66

II) PRIMARY CALIBRATION:

Response to Alpha Std: Q . j”(cpm; .203 $ efficiency (alpha)
Alpha Mode Bkgd: & cpm (ref.: < 7 cpm) £

Response to Beta std: 765 K cpm; AP % efficiency {beta)
Beta Mode Bkgd: .#(7 cpm (ref.: < 400 cpm)

Integrate Check: y — Audible Functional Check: [

Parameter #8 (Units): change from cpm to dpm

Parameter #9 (Efficiencies): enter efficiencies from above
Now set switch S1-2 back to OFF (user), and leave switch
S1-3 set to ON (hide).y

REMARKS :

J s . 3
Calibrated by: 4{&@%// Date: (%7@\('/7
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March 30, 1998

rev. 1.1, June

INSTRUMENT MAINTENANCE/CALIBRATION CERTIFICATE

Description: Manual Hand & Shoe Monitor

Certificate #025

Set#:l&‘oa\ Procedure#: 025 Configuration: H&S Monitor

1993

Type: ___ Gas Cart __ Four-Wheel Cart _ZWall-Mount:
__ Fixed Floor ___ Glove Box ___ Other

Unit#: (S  MEr/Model . ERELLINT pMAY S/N: ZZZ

Unit#: 329 Mfr/Model: S/N:

Unit#: Mfr/Model: S/N:

Unit#: Mfr/Model: S/N:

Pulse Generator, Eberline MP- , S/N?:FS

Electrostati Kil}f Voltmeter: | ,S/N.

Alpha Source ,S/N [ ,Activity ¢3000 IrH

Beta Source o S/NHN@gs| ,Activity jOpO0O pIM

I) MAINTENANCE/PRECALIBRATION:

Detector Windows: Cabling: -//Batteries: /
Gas Regulator: Needle Valve: Other Mechanical:/

Threshold: ;L- mV (ref.: 2 mV) ; Window: Qut ;

Response Time: sec (i.e., 0 to 90%)

HV Calib.: .

Audible Function Check: ; Alarm Function Check: /

Pulser As " As % Diff.
Range Rate Found Left Field vs
(cpm) (cpm) (cpm) As Left

bl Yyoce Yol ¢/ T 7

T, JE- Y e O %

X100 YO yor [¥ivd 04;3

VAT YOO K oo o (&)

II) PRIMARY CALIBRATION:

Alpha Efficiency: % (hand) ;
Alpha Background:£ZJ® cpm
Alpha Alarm Set Point: §00 cpm (gross or net?)

% (shoe)

Beta EBfficiency: ¥ (hand)
Beta Background: S0 _cpm
Beta Alarm Set Point: S000cpm (gross or net?)

REMARKS :

% (shoe)

-
’

Alpha HV:_ 'pOO (tﬁically 900 to 1353 V) ; On Plateau?: Zﬁﬁ‘

Beta HV: |(pOO (typically 1350 to 1920 V) ; On placeau?:V/ﬁ

aHaF

Calibrated By: ;1 44% z 1A ZdaFAZ Date: &
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Certificate #029-C1
rev. 1.0, Dec. 1993

INSTRUMENT MAINTENANCE/CALIBRATION CERTIFICATE

Set#:(ZS_f Procedure#: 029 Configuration: uR Field

Type: _X_ Energy Compensated GM

Unit#:4/K7 Mfr/Model: Eberline ASP-1 S/N: 7S

Unit#: Mfr/Model: TGM N3788/BNC S/N:

Pulse Generator, Eberline MP-___ 2 , S/N77¥

Electrostatic KiloVoltmeter: 3 ,S/N 15277¢
Gamma Source G2 S/N_Zers

I) MAINTENANCE/PRECALIBRATION:

Batteries:___~_ Cabling: el Mechanical/Cleanliness:__—

High Voltage: 9622 vdc (ref.: 450 V)
HV Cals

Threshold: S&- mV (ref.: 30 mV); Window: Gross

Range Switch Check: /fggible Function Check: -~
Integrate Function Check:

Dial: X1M to X10 Rate Unit: uR/h

Dip Switches:
Dead Time:
Min Sw:
Cal Sw 3:
Audio:

As Found Std. /};Ws

[P0
200 usec Test: Run
Open Hour Sw: Closed

Closed Cal Sw 4: Open
Divide by 1

SO-&—F )
Pre-Calibrator Date
II) PRIMARY CALIBRATION:
Source to
Field Detector As As $ Diff.
Range Intensity Distance Found Left Field vs
(uR/h) (cm) {uR/h) (uR/h) As Left
K J77 20 x &V SOQ S00
0y 990 @ /(ZD;fﬁb QO
o 2095 5] 5000 0O
T 4556k /$0 X —
As Left Std. Current: . SS
As Left Dead Time: usec
REMARKS :
v /0~ 7~97
Primary-Calibrator Date
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Certificate #015-D2
rev. 1.2, March 1997

INSTRUMENT MAINTENANCE/CALIBRATION CERTIFICATE
Set#: @ga\ Procedure#: 015 Configuration: Surface Contam

Type: _X Dual Scintillator (dpm units) 273
Unit#:p332 MEfr/Model: NE Technology Electra S/N: 145

Unit#: ¢ Mfr/Model: NE Technology DP6 S/N:

Pulse Generator, Eberline MpP- F— , S/N S (/3
Electrostatic Kilo oltmeter +S/N /3‘-/(/
Alpha Source: Activity (5;:5 1:/0  dpm

Beta Source: S/N Activity 10d Y0 dpm

I) MAINTENANCE/PRECALIBRATION: /
Window: Cabling: Mechanical/Cleanliness:

Battery Volt?- (Parameter # 0): . (ref: > 4)

Threshold: verify 25 mV with the MiniPulser)
Count Rate Ch @ 10 k cpm:_JO
HV Calib.: (compare Parameter #3 w/ the Electrostatic)

High Voltage Adjustment:

Temporarily raise ULD. Using Sr-90 source, observe count rate
in beta channel as a function of HV. Adjust HV to 50 V ove
the knee of the plateau. HV = #SU | and INHIBIT: /ab
Now bring down the ULD so that count rate in alpha channel is
approx. 0.1% g_r less of count rafe in beta channel.

Beta cpm _23]. SE&  Alpha cpm: (e.g., ,O! % of beta)

ULD (parameter #6) : 5517 V (ref: 2.00 V), then INHIBIT: A~

Parameter Settings:
As the Electra "supervisor" (i.e., the internal switch Si-
2 to ON), set the remaining parameters as fq/}ews.
Parameter #1 (Alarm Level): OFF, then INHIBIT: -
Parameter #4 (Overload Current): 10 pA, then INHIBIT:
Parameter #5 (Deadtime): 3 psec, then INHIBIT: ~_
Parameter #8 (Units): cpm
Parameter #A (inhibit bkgd subt): set to ON
Parameter #b (inhibit integrate): set to OFF
Parameter #C (rate mode): set to Auto
Parameter #E (pulse mode): set to AQUAL
Parameter #F (ohms): set to S66

II) PRIMARY CALIBRATION:_ . G
Response to Alpha sgd: j3.%K Cpm, .07 % efficiency (alpha)

Alpha Mode Bkgd: cpm (ref. 7 cpm)

Response to Beta Std:_3/ SK cpm; ,3057 % efficiency (beta)
Beta Mode Bkgd: cpm (ref.: < 400 cpm)

Integrate Check: . Audible Functional Check: /

Parameter #8 (Units): change from cpm to dpm

Parameter #9 (Efficiencies): enter efficiencies from above
Now set switch S1-2 back £o OFF (user), and leave switch
$1-3 set to ON (hide) ../

REMARKS :

Calibrated by: ,/(_/fz(/;l /{V(}‘-'(A;T\//-\J Date’(:)./c'[zq:}, '




A-43 March 30, 1998

Certificate #015-A0
rev. 1.0, Nov. 1993

INSTRUMENT MAINTENANCE/ CALIBRATION CERTIFICATE

Set#: lézg ?’ Procedure#: 015 Configuration: Surface Contam

Type: 100 sqg cm prop. ctr. 100 sq cm dual gcint. . o
~— ZnS Scint Pancake GM _X_ Other: nﬁ/oo Ghs SERCE
. — . - y
Unit#:(dS] MEr/Model:EBCryve 0O s/N: /S8
Unit#: O Mfr/Model: !t 11 HP- i COA S/N: —
Pulse Generator, Eberline MP- 2. , s/N 145
Electrostatic KiloVoltmeter: ,S/N/‘/Z'L/L/ﬁ

r: 5
Alpha SourcefindY{( . S/NMDVGLl_, Activity >0 prH
Beta Source_SEY 40 , S/N IOCG3Z], Activity Ody¥eo DFM

I) MAINTENANCE/PRECALIBRATION:
- .

Batteries: /Cabling: .~ Mechanical/Cleanliness: ~

Probe Window:

Rate Unit: cpm

Audible Function Check: / ; Audio: Divide by l (ref.: 1)
Noise Threshold: z( mV (typ.: PC=2 mV, PMT=10 mV, GM=30 mV)
Secondary Threshoéd: (>0 mvV (if applicable)

High Voltage: S ¥ Vdc (see specifications table)

Secondary High Voltage:_~— Vdc (if applicable)

II) PRIMARY CALIBRATION:

Pulser As . As % Diff.
Range Rate FPound Left Pulser vs
(cpm) {cpm) {cpm) As Left
A Yoo Yoo g O
(W Y& YL Y O
{ yor. YO¥ “oy (&
@) oo, YooK YooK &)

Integrate Function Check:_ 7 (if applicable)

Response to Alpha Std: 4O cpm; é’?\ % efficiency (alpha)
Alpha Mode Bkgd:_ | cgm (ref.: <_about 7 cpm)

Response to Beta _Std: A cpm; :[3 % efficiency (beta)
Beta Mode Bkgd: (2 “cpm (ref.: < about 400 cpm)

REMARKS :

i L AT nn) Q|3 97

7 v — 3 y o
¢ Prlmaﬁ Calibratpr Date
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Certificate #015-D2
rev. 1.2, March 19387

INSTRUMENT MAINTENANCE/CALIBRATION CERTIFICATE

Set#: __/é‘zr/_ Procedure#: 015 Configuration: Surface Contam
Type? _X "Dual Scintillator (dpm units)

Unit#: g2y Mfr/Model: NE Technology Electra S/N: <?7
Unit#: Mfr/Model: NE Technology DP6./ S/N:

Pulse Generator, Eberline MP- / , S/N

Electrostatic KiloVoltmeter: &Y £ + SINCS 6P
Alpha Source: s/

. S/N , Activity grofo dpm
Beta Source: X% + S/N Activity (2775 dpm

I) MAINTENANCE/PRECALIBRATION:

Window: ~~ Cabling: . Mechanical/Cleanliness:__——"
Battery Voltage fParameter # 0): 3.3 (ref: > 4)
Threshold: (verify 25 mV with the MiniPulser)

Count Rate Check @ 10 k cpm: #£
HV Calib.: (compare Parameter #3 w/ the Electrostatic)

High Voltage Adjustment.

Temporarlly raise ULD. Using Sr-90 source, observe count rate
in beta channel as a function of HV. Adjust HV to 50 V above

the knee of the plateau. HV = 2% , and INHIBIT:

Now brlng down the ULD so that count rate in alpha channel is
approx. 0.1% _or less of count rate in beta channel.

Beta cpm Alpha cpm:_22( (e.g., £,/ % of beta)

ULD (Parameter #6): .2 V (ref: 2.00 V), then INHIBIT: , _—

Parameter Settings:
As the Electra "supervisor" (i.e., the internal switch Si-
2 to ON), set the remaining parameters as follows:
Parameter #1 (Alarm Level): OFF, then INHIBIT:Eﬁ‘,/f‘
Parameter #4 (Overload Current): 10 uA, then INHIBIT: __—
Parameter #5 (Deadtime): 3 usec, then INHIBIT: _—
Parameter #8 (Units): cpm
Parameter #A (inhibit bkgd subt): set to ON
Parameter #b (inhibit integrate): set to OFF
Parameter #C (rate mode): set to Auto
Parameter #E (pulse mode): set to dUAL
Parameter #F (ohms): set to S66

II) PRIMARY CALIBRATION:

Response to Alpha Std: /2. )’ﬁcpm, . 63 % efficiency (alpha)
Alpha Mode Bkgd: / cpm (ref.: < 7 cpm)

Response to Beta Std: cpwm; 27%¥ % efficiency (beta)

Beta Mode Bkgd: cpm (Yef.: < 400 cpm) /
Integrate Check: ,? Audible Functional Check:

Parameter #8 (Units): change from cpm to dpm

Parameter #9 (Efficiencies): enter efficiencies from above
Now set switch S1-2 back to OFF (user), and leave switch
S$1-3 set to ON (hide)._«~

REMARKS : A 7

Calibrated by:_@@M/ Date: é—/j“?,7
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Certificate #015-A0
rev. 1.0, Nov. 1993

INSTRUMENT MAINTEMANCE/CALIBRATION CERTIFICATE

Set#: |7t Procedure#: 015 Configuration: Surface Contam
Type: 100 sq cm prop. ctr. 100 sq cm dual scint.

znS Scint Pancake GM X_ Other: JQOSQLM GA> SEACED
Unit#: SSTO© Mfr/Model:M E00O S/N: /197
Unit#:(pU} MExr/Model:fReZLUIE P ~/C0 S/N:_ —
Pulse Generator, Eberline MP- A— ., S/N ZZ§
Electrostatic KiloVoltmeter:<=h & ;/?/N /3443
Alpha Source Y, s/NpVYG] , Activity_ 3910 #
Beta Source_S , S/NPPOLHI, Activity pidyoo /A

I) MAINTENANCE/PRECALIBRATION:

Batteries: .//Cabling: Mechanical/Cleanliness:
Probe Window: '

Rate Unit: cpm - /
Audible Function Check: / ; Audio: Divide by (ref.: 1)

Noise Threshold:_ . ( mV (typ.: PC=2 mV, PMT=10 mV, GM=30 mV)
Secondary Threshold: 0 mwV (if applicable)

High Voltage: )([sO Vdc (see specifications table)

Secondary High Voltage: ——— Vdc (if applicable)

4 918/97-

re- ibrator Date

II) PRIMARY CALIBRATION:

Pulser As . As % Diff.
Range Rate ‘Found Left Pulser vs
A (cpm) (cpm) (cpm) As Left
{J Ye YOO L(0_0 g
T 4 UL 74
) Yot t{%’ oy 4
OO ] HQOK_ U

Integrate Function Check: / (if épplicable)

Response to Alpha Std: INSHE cpm; 95 % efficiency (alpha)
Alpha Mode Bkgd: (o] cpm (ref.: < about 7 cpm)

Response to Beta Std: 94Y.F3& cpm; YY % efficiency (beta)
Beta Mode Bkgd: 3J0S —cpm (ref.: < about 400 cpm)

REMARKS :

» 9]¢[97

. Y/,
7IPri -Calibraflor Date
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Certificate #015-D2
rev. 1.2, March 1997

INSTRUMENT MAINTENANCE/CALIBRATION CERTIFICATE

Set#:’_ﬁ%{ Procedure#: 015 Configuration: Surface Contam
Type: X Dual Scintillator (dpm units)

Unit#: Y Mfr/Model: NE Technology Elezz:ba S/N: %XO/

Unitc# (Y Mfr/Model: NE Technology DP6 S/N:

Pulse Generator, Eberline Mp- 9~— ' S/N?*q's- qg/g
Electrostatic KiloVoltmeter:£c<. . ,S/N 13
Alpha Source: Al , s/n » Activity [0 dpm
Beta Source: g%gvﬁ, S/N , Activity YO0 dpm

I) MAINTENANCE/PRECALIBRATION: /
Window: Cabling: Mechanical/Cleanliness:

Battery Volt 8e (Parameter # 0): ‘_—{.ﬁ (ref: > 4)
Threshold: é (verify 25 mv Bith the MiniPulser)

Count Rate Che—ck @ 10 k cpm: [

HV Calib.: , (compare Parameter #3 w/ the Electrostatic)

High Voltage Adjustment:

Temporarily raise ULD. Using Sr-90 source, observe count rate
in beta channel as a function of HV. Adjust HV to 50 V_ above
the knee of the plateau. HV = YO , and INHIBIT: .~

Now bring down the ULD so that count rate in alpha channel is
approx. 0.1% or less of count rate in beta channel. '

Beta cpm: Alpha cpm: 3),i (e.g., <./ % of beta)

ULD (Parameter #6) : & .V (ref: 2,00 V), then INHIBIT:

Parameter Settings:
As the Electra "supervisor" (i.e., the internal switch S1-
2 to ON), set the remaining parameters as fﬁi}pws:
Parameter #1 (Alarm Level): OFF, then INHIBIT: o~ .////
Parameter #4 (Overload Current): 10 pA, then INHIBIT: .~
Parameter #5 (Deadtime): 3 usec, then INHIBIT:
Parameter #8 (Units): cpm
Parameter #A (inhibit bkgd subt): set to ON
Parameter #b (inhibit integrate): set to OFF
Parameter #C (rate mode): set to Auto
Parameter #E (pulse mode): set to dUAL
Parameter #F (ohms): set to S66

II) PRIMARY CALIBRATION: i
Response to Alpha Std: [a?;achm; ,[C?S-* efficiency (alpha)

Alpha Mode Bkgd: cpm (ref.: <_7 cpm)

Response to Bet d: n_{,{gc cpm; o 5!89 ¥ efficiency (beta)
Beta Mode Bkgd: §%= cpm (ref.: < 400 cpm) -
Integrate Check: Audible Functional Check:

Parameter #8 (Units): change from cpm to dpm

Parameter #9 (Efficiencies): enter efficiencies from above
Now set switch S1-2 back OFF (user), and leave switch
S1-3 set to ON (hide)._~

REMARKS :

Calibrated by:é}/\MO’L 1\1}(:(}(}/&,@ Date: 9 , /5—/9?'"
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Certificate #015-D2
rev. 1.2, March 1997

INSTRUMENT MAINTENANCE/CALIBRATION CERTIFICATE

Set#: Procedure#: 015 Configuration: Surface Contam
Type: _X_ Dual Scintillator (dpm units)

Unit#: Mfr/Model: NE Technology Electra S/N: @Z
Unit#: Mfr/Model: NE Technology DP6 Y S/N: f4 3%

Pulse Generator, Eberline MP-_/ , S/NJSZS

Electrostatic KiloVoltmeter: vy , S/N ES>/G%F
Alpha Source: #.%//, S/NGFdss . Activity go%/ dpm

Beta Source: ¥y Y90 , S/NJQuwég . Activity v dpm

I) MAINTEN E/PRECALIBRATION:

Window: Cabling: .~ Mechanical/Cleanliness:_.—
Battery Voltage (Parameter # 0): g/ {(ref: > 4)
Threshold: _~ (verify 25 mV with the MiniPulser)

Count Rate Check @ 10 k cpm:

HV Calib.: .~ (compare Parameter #3 w/ the Electrostatic)

— .

High Voltage Adjustment:

Temporarily raise ULD. Using Sr-90 source, observe count rate
in beta channel as a function of HV. Adjust HV to 50 V above
the knee of the plateau. HV = _ %57 , and INHIBIT: ,—

Now bring down the ULD so that count rate in alpha channel is
approx. 0.1; or less of count rate in beta channel. '

Beta cpm: -2 -E% Alpha cpm:__ ¢/ (e.g., <./ % of beta)

ULD (Parameter #6): A V (ref: 2.00 V), then INHIBIT:

Parameter Settings:

As the Electra "supervisor" (i.e., the internal switch Si-
2 to ON), set the remaining parameters as follows:
Parameter #1 (Alarm Level): OFF, then INHIBIT: __—
Parameter #4 (Overload Current): 10 pA, then INHIBIT: ~
Parameter #5 (Deadtime): 3 psec, then INHIBIT:
Parameter #8 (Units): cpm

Parameter #A (inhibit bkgd subt): set to ON

Parameter #b (inhibit integrate): set to OFF

Parameter #C (rate mode): set to Auto

Parameter #E (pulse mode): set to dQUAL

Parameter H#F (ohms): set to S66

II). PRIMARY CALIBRATION:

Response to Alpha Std: 7. égcpm; ,/ffz % efficiency (alpha)
Alpha Mode Bkgd: cpm (ref.: < 7 cpm) :

Response to Beta Std: ééﬁ.S’chm; .20/ % efficiency (beta)
Beta Mode Bkgd: ,2§°¢ cpm (ref.: < 400 cpm)

Integrate Check: o~ Audible Functional Check: 1"

Parameter #8 (Units): change from cpm to dpm

Parameter #9 (Efficiencies): enter efficiencies from above
Now set switch S1-2 back te” OFF (user), and leave switch
S1-3 set to ON (hide). -~ ’

REMARKS : e

— 5 — .
Calibrated by:, ”-" 7/% Date: ?_,S?'fj?
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Certificate #029-C1
rev. 1.0, Dec. 1993

INSTRUMENT MAINTENANCE/CALIBRATION CERTIFICATE

Set#:/ﬁﬁ Procedure#: 029 Configuration: uR Field
Type: _X_ Energy Compensated GM

Unit#: Mfr/Model: Eberline ASP-1 S/N: 28/

Unité: Mfr/Model: TGM N378S/BNC S/N:

Pulse Generator, Eberline MP- / ., S/N S

Electrostatic KiloVoltmeter: £ K +S/N 730’22?6
Gamma Source C:€/977 +S/N_2087

I) MAINTENANCE/PRECALIBRATION:

Batteries: _~ Cabling: <~ Mechanical/Cleanliness: -~ .
High Volt?;ef: Z{Q Vdc (ref.: 450 V)

HV Cal:

Threshold: QQ mV (ref..-30 mV); Window: Gross

Range Switch Check: ‘/éydible Function Check: __——
Integrate Function Check:

Dial: X1M to X10 Rate Unit: uR/h
Dip Switches:
Dead Time: 200 usec Test: Run
Min Sw: Open Hour Sw: Closed
Cal Sw 3: Closed Cal Sw 4: Open
Audio: Divide by 1

As Found Std. Current: Ojji////ﬁ
%Z =279
Pre-CalibraroX— Date

II) PRIMARY CALIBRATION:

Source to

Field Detectoxr As As % Diff.
Range Intensity Distance Found Left Field vs

(urR/h) (cm) (uR/h) {(uR/h) As Left
(K 492 20 X ¥ (&) SO0 (<]
10K 43 HOr o0 % SO00 [

. 0L &0 SdoOU  s3000 v
/M 0k &

As Left Std. Current: ¢SE;—
As Left Dead Time:[Z)—usec

REMARKS :

Wk&—ou; S[&e/f7

Primary-Calibrator Date
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APPENDIX B:

QC MEASUREMENTS FOR THE TENNELEC GAS-FLOW
PROPORTIONAL COUNTING SYSTEM




March 30, 1998




TABLE B.1 QC Source Check Data for Tennelec

March 30, 1998

Detector Count Rate Counting % cross talk
Counts/min Efficiency
Date Time Alpha Beta Alpha Beta atoB Btoa
9/23/97 20:44:25 15,247 = 87 7,985 + 63 0.274 344
9/23/97  20:46:35 2x1 43,836 + 148 0.455 0.0034
9/24/97  11:09:36 15,550 + 88 7,662 + 62 0.280 33.0
9/24/97 11:11:46 4+1 44,223 + 149 0.459 0.0090
9/25/97  18:44:25 16,180 + 90 7,479 =61 0.291 31.6
9/25/97  18:46:35 5+2 44,508 + 149 0.462 0.0112
9/29/97  15:22:45 15,765 = 89 7,646 + 62 0.284 32.7
9/29/97 15:24:54 9+2 44,105 + 149 0.458 0.0193
9/30/97 17:47:15 15,873 £ 89 7,720 £ 62 0.285 327
9/30/97 17:49:24 4+1 44,194 + 149 0.459 0.0079
10/9/97  12:10:48 15,153 + 87 8,178 £ 64 0.273 35.1
10/9/97  12:12:57 1+1 43,812 + 148 0.455 0.0011
10/10/97  16:59:55 15,364 + 88 7,952 +63 0.276 34.1
10/10/97  17:02:05 1+1 43,605 + 148 0.453 0.0011
10/11/97  18:12:57 15,519 =88 7,799 =62 0.279 334
10/11/97  18:15:07 1x1 43,963 + 148 0.456 0.0011
11/22/97  11:33:47 16,076 + 90 7,518 +61 0.289 319
11/22/97  11:35:57 9+2 43,765 + 148 0.454 0.0194

Note: Alpha source used was Am-241.
Beta source used was S1/Y-90




TABLE B.2 QC Background Check Data for Tennelec

March 30, 1998

Detector Count Rate
Count Counts/min
Time
Date Time (min) Alpha Beta

9/23/97 20:42:13 200 0.255 £ 0.036 29.03 +£0.38
9/24/97 11:07:25 200 0.290 +0.038 29.16 £0.38
9/25/97 18:42:14 200 0.205 +£0.032 30.39+0.39
9/29/97 13:00:28 200 0.205 £0.032 30.44 +0.39
9/30/97 17:45:03 200 0.275 £0.037 29.45 £0.38
10/7/97 12:14:50 200 0.255 £0.036 28.56 £0.38
10/9/97 12:08:36 200 0.255 £0.036 28.50 £ 0.38
10/10/97 16:57:44 200 0.200 £ 0.032 27.36 +0.37
10/11/97 18:10:45 200 0.205 £ 0.032 28.69 +0.38
10/21/97 13:43:14 200 0.315 +0.040 28.97 +0.38
10/30/97 21:31:53 200 0.255 +0.036 29.25+0.38
11/3/97 12:50:06 200 0.270 £ 0.037 30.30+0.39
11/4/97 13:06:53 200 0.205 £0.032 29.28 +0.38
11/5/97 19:58:38 200 0.335 £ 0.041 28.45+0.38
11/6/97 16:56:07 200 0.240 + 0.035 28.65 +0.38
11/8/97 11:45:18 200 0.230 + 0.034 28.58 +0.38
11/11/97 15:03:59 200 0.220 £ 0.033 29.75 £0.39
11/15/97 11:21:34 200 0.240 £ 0.035 29.11 £0.38
11/22/97 11:31:36 200 0.270 £ 0.037 29.46 £0.38
Minimum 0.200 £0.032 27.36 £0.37
Maximum 0.335 +0.041 30.44 +0.39
Average 0.249 % 0.035 29.12+0.38

Standard Deviation 0.037 = 0.003 0.74 +£0.00

Count

19

19
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APPENDIX C:

FACILITY PHOTOGRAPHS
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FIGURE 25 Building 211 Cyclotron Facility
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f the Former Control Room of the Cyclotron, B102

ewWs O

Vi

FIGURE 26 Two
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FIGURE 27 Steel/Paraffin-Lined Vault, A051
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FIGURE 29 Contaminated Fume Hoods in B-126 Cave Work Area (southwést corner)
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FIGURE 30 View of Rad
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FIGURE 33 View of 2R Containers Under Benchtop, Senior
Cave

March 30, 1998
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FIGURE 34 Top View of the Senior Cave, B126
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167) Adjacent to the Cyclotron Hall

FIGURE 35 Dock Area (A
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FIGURE 36 Cyclotron Hall, C-101. Stairs Leading to Platform Above Cyclotron.
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f the Cyclotron Hall, C-101

FIGURE 37 Two Views o
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Service Platform. The Bottom Photo Shows Miscellaneous Equipment Along the North Wall

FIGURE 40 Two Views of the Cyclotron Hall, C101. Top Photo Shows the Cyclotron and the
of C101.
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FIGURE 41 Two Views of the Miscellaneous Equipment Along the North Wall of the
Cyclotron Hall, C-101
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Two Views of the Cyclotron Fac

FIGURE 42
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APPENDIX D:

CYCLOTRON FACILITY RADIOLOGICAL
SURVEY MAPS
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APPENDIX E:

SUMMARY OF SMEAR SURVEY RESULTS
FOR REMOVABLE SURFACE CONTAMINATION

[All smears were taken over an area of approximately 100 cm?]
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APPENDIX F:

SURFACE CONTAMINATION AND EXPOSURE RATE MEASUREMENTS
ON MISCELLANEOUS EQUIPMENT LOCATED IN ROOM C101
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TABLE F.1 Direct Surface Contamination and Exposure Rate Measurements Performed
on Miscellaneous Equipment

NE Direct Exposure Rate
Room Item# Item (dpm/100 cm?) (uR/h)
o By
C001 1 Table NCD NCD 10
C001 2 Table NCD NCD 10
C001 3 Tubes & boxes NCD NCD 10
C001 4 Coil NCD NCD 10
C001 5 Wheel cart NCD NCD 10
C001 6 Box with coil NCD NCD 10
C001 7 Quadrapole NCD NCD 10
C001 8 Quadrapole NCD NCD 10
C001 9 Quadrapole NCD NCD 10
C001 10 Quadrapole NCD NCD 10
C001 11 Quadrapole NCD NCD 10
C001 12 Quadrapole NCD NCD 10
C001 13 Quadrapole NCD NCD 10
C001 14 Quadrapole NCD NCD 10
C001 15 Table NCD NCD 10
C001 16 Anode Power Supply NCD NCD 10
C001 17 Empty 55 gal. drum NCD NCD 10
C001 18 Empty box NCD NCD 10
C001 19 Filters NCD NCD 10
€001 20 Pan & misc. items NCD NCD 10
C001 21 Empty box NCD NCD 10
C001 22 Metal roller NCD NCD 10
C001 23 Periscope NCD NCD 10
C001 24 Metal box NCD NCD 10
C001 25 Metal plate & instrument NCD NCD 10
C001 26 3’ stainless tube NCD NCD 10
C001 27 Table & misc. items NCD NCD 10
C001 28 Transformer NCD NCD 10
C001 29 Transformer NCD NCD 10
C001 30 Rad pail NCD NCD 10
C001 31 Rad pail NCD NCD 10
C001 32 Rad pail NCD NCD 10
C001 33 Rad pail NCD NCD 10
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TABLE F.1 Direct Surface Contamination and Exposure Rate Measurements Performed
on Miscellaneous Equipment (Cont.)

NE Direct Exposure Rate
Room Item# Item (dpm/100 cm?) (uR/h)
a By
C001 34 Rad pail NCD NCD 10
C001 35 Rad pail NCD NCD 10
C001 36 Empty pail NCD NCD 10
€001 37 Pump NCD NCD 10
C001 38 Coil NCD NCD 10
C001 39 Coil NCD NCD 10
C001 40 Crate - ceramic tube NCD NCD 10
C001 41 Crate - ceramic tube NCD NCD 10
C001 42 Aluminum valve NCD NCD 10
C001 43 Box with coil NCD NCD 10
C001 44 Box with coil NCD NCD 10
€001 45 Wood ladder NCD NCD 10
C101 46 Drain lines NCD NCD 10
C001 47 Garbage cans NCD NCD 10
C101 48 Motor, generator NCD NCD 10
C001 49 Motor, generator NCD NCD 10
C001 50 Motor, generator NCD NCD 10
C001 51 Wire chase & switches NCD NCD 10
C001 52 Motor, generator NCD NCD 10
Co001 53 Motor, generator NCD NCD 10
CO001 54 Metal stand NCD NCD 10
C001 55 Wire chase, control panel NCD NCD 10
C001 56 Electronic cabinet NCD NCD 10
C001 57 Motor generators NCD NCD 10
C001 58 Current supply NCD NCD 10
C001 59 Metal stand NCD NCD 10
Cl101 60 Motor, generator NCD NCD 10
C101 61 Cable spool NCD NCD 10
C101 62 Cable spool NCD NCD 10
C101 63 Shelves & cables NCD NCD 10
C101 64 Pump NCD NCD 10
Service 65 Pump NCD NCD 10

platform
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TABLE F.1 Direct Surface Contamination and Exposure Rate Measurements Performed
on Miscellaneous Equipment (Cont.)

NE Direct Exposure Rate
Room Item# Item (dpm/100 cm?) (uR/h)
@ By
C001 66 Wire equip. on shelves NCD NCD 10
C001 67 Electric panels NCD NCD 10
C001 68 Electric panels NCD NCD 10
C001 69 Duct vent NCD NCD 10
C001 70 Electric panels NCD NCD 10
C001 71 Dust vent NCD NCD 10
€001 72 Source assembly NCD 16,100 120
C001 73 Source assembly NCD 4,100 44
Co001 74 Source assembly NCD 8,700 74
C001 75 Source assembly -- 7,750 70
C001 76 Source assembly NCD 10,750 120
C001 77 Source assembly NCD 15,600 160
C001 78 Source assembly NCD NCD 10
C001 79 Source assembly NCD NCD 10
C001 80 Source assembly NCD NCD 10
C001 81 Source assembly NCD NCD 10
C001 82 Tripod NCD NCD 10
C001 83 Source assembly NCD NCD 10
C001 84 Source assembly NCD NCD 10
C001 85 Source assembly NCD NCD 10
C001 86 Current regulator - “dial” NCD 10,000 70
C001 87 D.C. Generator NCD NCD 10
C001 88 Current regulator - “dial” NCD 11,000 60
C001 89 D.C. Generator NCD NCD 70
C001 90 Ladder NCD NCD 20
C001 91 Transformer NCD NCD 20
C001 92 3 - powerstats NCD NCD 20
C001 93 Rectifier NCD NCD 20
C001 94 Westinghouse panels NCD NCD 20
C001 95 Motor in crate NCD NCD 20
C001 96 Cart with mop & bucket NCD 1,700 20
C101 97 Box - nuts, bolts, washers NCD 8,300 50

C101 98 East wall cabinets NCD 3100 (bkgd) 40
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TABLE F.1 Direct Surface Contamination and Exposure Rate Measurements Performed
on Miscellaneous Equipment (Cont.)

NE Direct Exposure Rate

Room Item# Item (dpm/100 cm?) (uR/h)

a By
C101 99 East wall cabinets NCD 3100 (bkgd) 40 |
C101 100 East wall cabinets NCD 3100 (bkgd) 40
C101 101 East wall cabinets ' NCD 3100 (bkgd) 40
Ci01 102 East wall cabinets NCD 3100 (bkgd) 40
C101 103 East wall cabinets NCD 3100 (bkgd) 40
C101 104 Target 13,000 137,000 7,500
C101 105 Bucket & stainless steel NCD 6,000 80
C101 106 Bucket NCD 6,000 70
C101 107 Bucket - ss fittings NCD 27,000 800
C101 108 Stainless steel pipe NCD 1,000,000 750
C101 109 Bucket of parts NCD 2,000,000 10,000
C101 110 Hood NCD 2,300 40
- 111 Unassigned - - -
C101 112 Manifold 45,000 1,000 40
C101 113 Aluminum pipe wrench NCD 12,000 100
C101 114 Bucket of beam parts NCD 140,000 800
C101 115 5 gal. pail beam parts NCD 21,000 200
C101 116 Plastic from trimmer box NCD 13,000 100
- 117 Power supply NCD 112,000 800
C101 118 Televac valve NCD 16,000 200
C101 119 5 gal. bucket of target holders NCD 1,430,000 2,000
C001 120 Pump NCD NCD 15
Ci101 121 Cabinets, Northeast wall NCD 2,000 50
Cl101 122 Cabinets, Northeast wall NCD 3,300 50
Ci101 123 Cabinets, Northeast wall NCD 9,100 70
C101 124 Cabinets, Northeast wall NCD 3,300 50
C101 125 1 foot fiber drum NCD 6,000 50
C101 126 Man lift NCD 7,000 100
C101 127 Helium 3 recovery cart NCD 319,000 1,500
C101 128 Tools in cabinet - north wall NCD 8,000 70
Cl101 129 Full SRW can - north wall NCD 10,000 80
C101 130 Cabinet - north wall NCD 5,000 100
C101 131 Cabinet - north wall NCD 6,000 50
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TABLE F.1 Direct Surface Contamination and Exposure Rate Measurements Performed
on Miscellaneous Equipment (Cont.)

NE Direct Exposure Rate
Room Item# Item (dpm/100 cm2) (uR/h)
a By
C101 132 Cabinet NCD 7,000 50
C101 133 Table & misc. items NCD 108,000 500
C101 134 Sink NCD NCD 70
C101 135 Hood - inside NCD 100
C101 136 TV carton with stands NCD 4,000 40
(bkgd.)
C101 137 Table & misc. items NCD 5,000 40
(bkgd.)
C101 138 Diffusion pump 2,500 27,000 200
C101 139 Southeast cabinet NCD 3,100 20
(bkgd.)
C101 140 Southeast cabinet drawers NCD 3,100 20
(bkgd.)
C101 141 Meters - dials NCD 34,000 200
C101 142 Leak checker NCD 8,000 80
C101 143 NEPA vacuum NCD 45,000 200
C101 144 Box of pipes NCD 20,000 20
ci101 145 Leak checker 120 13,200 100
C101 146 Pipes on floor NCD 18,000 100
C101 147 Motor on cart NCD 2,300 25
C101 148 Flux meter NCD NCD 20
C101 149 Motor NCD 4,500 35
C101 150 Stands NCD 4,800 50
C101 151 Vacuum pump NCD 7,100 35
C101 152 Table and hoses - Southwest NCD 12,000 120
(bkgd.)
C101 153 Table - Southwest NCD 10,000 70
(bkgd.)
C101 154 Aluminum table -Southwest NCD 9,000 70
(bkgd.)
Cl101 155 Table & p'arafﬁn -Southwest 1,000 70,00060 60
Ci01 156 Ton source cart -Southwest NCD 9,000 80
(bkgd.)

C101 157 Closed loop H?O system NCD 1,400 160
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TABLE F.1 Direct Surface Contamination and Exposure Rate Measurements Performed
on Miscellaneous Equipment (Cont.)

NE Direct Exposure Rate

Room Item# Item (dpm/100 cm?) (uR/h)

o By
C101 158 Beam stand 250 210,000 700
C101 159 Dee cover plate NCD 31,000 300
C001 160 Filter housing NCD NCD 15
C001 161 Heater NCD 8,500 100
C001 162 Open beam line NCD 3,800 20
- 163 Unassigned - - -
- 164 Unassigned - - -
- 165 Unassigned - - -
C101 166 Magnet NCD 163,000 1,400
C101 167 Leaded glass window 500 4,000 50

Notes: NCD ~ No contamination detected: <1000 dpm By per 100 cm? By and <100 dpm « per
100 cm?
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APPENDIX G:

SUMMARY OF AIR SAMPLING RESULTS
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TABLE G.1 Cyclotron Facility Air Sample Results

March 30, 1998

Filter Activity
Started Sampling Stopped Sampling (dis/min)
Sample Room
No. No. Date Time Date Time Alpha Beta

10A B-118 9/26/97 11:00  9/29/97 10:10 7.48+ 3.66 143 +8.9
12A  B-118 9/29/97 10:10  10/3/97 11:10 1.65+2.02 129 +8.8
11A B-126 9/27/97 08:30  9/29/97 10:10 0.81 £ 1.65 -2.6+80
13A  B-126 9/29/97 10:10  10/3/97 11:10 1.23 +1.84 17.2+9.0
2A  C-001 9/17/97 11:30  9/19/97 9:30 0.81 £1.65 346+9.9
5A C-001 9/19/97 09:30  9/23/97 9:45 248+232 37.7+100
6A C-001 9/23/97 09:45  9/26/97 11:00 331+2.60 51.2x+10.6
8A (C-001 9/26/97 11:00  9/29/97 10:10 123 +1.84 11.7 + 8.7
14A C-001 9/29/97 10:10  10/3/97 11:10 0.40 £ 1.44 62+84
3A C-101 9/17/97 11:30  9/19/97 9:30 081165 59.6+x11.0
4A C-101 9/19/97 09:30  9/23/97 9:45 3.31 £2.60 27.2+95
7A C-101 9/23/97 09:45  9/26/97 11:00 0.81 £1.65 11.2+8.7
9A C-101 9/26/97 11:00  9/29/97 10:10 0.81 £1.65 11.7+£8.7
15A C-101 9/29/97 10:10  10/3/97 11:10 -0.85 +0.86 158 +8.9
Minimum -0.85+0.86 -2.6+8.0

Maximum 748 £3.66 59.6+11.0

Average 1.74 £ 1.96 22.0+9.2

Standard Deviation 1.92 £ 0.64 17.1 £0.8

Count 14 14
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TABLE G.1 Cyclotron Facility Air Sample Results (Cont.)

March 30, 1998

Activity Concentration
(x 1,000 dpm/m’>)

Sample Analysis
Vol.
Sample Room Total Sampled
No. No. Time Date days m3 Alpha Beta

10A B-118 20:52:23 10/11/97 2.9 171 4379 £21.44 83.8+51.9
12A  B-118 21:12:39 10/11/97 4.0 233 7.07+£8.67 554x378
11A B-126 21:02:31 10/11/97 2.1 119 6.82+13.88 -21.7+66.7
13A B-126 21:22:46 10/11/97 4.0 233 528+7.92 73.8+38.7
2A C-001 19:31:20 10/11/97 1.9 110 7.36+14.98 313.0+893
5A C-001 20:01:44 10/11/97 4.0 231 10.73 +£10.06 163.0 +43.3
6A C-001 20:11:52 10/11/97 3.0 176 18.8 £14.77 291.4 +60.3
8A C-001 20:32:07 10/11/97 2.9 171 7.20+10.80 68.5+51.1
14A C-001 21:32:54 10/11/97 4.0 233 1.70£6.18 26.7 +36.3
3A C-101 19:41:28 10/11/97 1.9 110 736 £14.98 539.5+993
4A C-101 19:51:36 10/11/97 4.0 231 1434 +£11.24 117.7+41.2
7A C-101 20:21:59 10/11/97 3.0 176 4.62 +9.41 63.9+49.5
9A C-101 20:42:15 10/11/97 3.0 171 476 +9.68 68.5 +51.1
15A C-101 21:43:02 10/11/97 4.0 233 -3.67+3.68 67.7+384
Minimum -3.67+3.68 -21.7+363

Maximum 4379 +£21.44 539.5+99.3

Average 973 +£11.26 136.5+539

Standard Deviation 10.73 +4.30 143.5 +18.60

Count 14.00 14.0

Notes: (1) Sampling flow rate was 40 liters per minute

(2) All measurements made using the Tennelec gas-flow proportional counter.

(3) Divide concentration values by 1,000 to obtain dpm/m3.
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APPENDIX H:

RADIOLOGICAL SAMPLE ANALYSES
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ANALYTICAL CHEMISTRY LABORATORY
Argonne National Laboratory
Argonne, IL 60439

REPORT OF ANALYTICAL RESULTS

Sample Material: Oils, 211 Cyclotron . Date Received: 10/2/97
Submitted by: _ Dolores Geraghty, ESH/HP » Date Reported: 10/27/97
Submitter’s ACL Gross a/p Activity (pCi/g)
Sample No. _Sample No.
Gross Alpha Gross Beta
3ACL 98-8004-01 A <0.3 » <0.4
6 ACL 98-8004-02 <0.4 0803
13 ACL 98-8004-03 <0.3 <0.4
32 ACL 98-8004-04 <03 <0.4
NOTE:

The uncertainty is based on propagation of counting statistical error.
Less than value is 3.29 sigma.

NOTE: Unused sample material will be returned to the Client. Prepared samples will be discarded one (1) month

after the date of this report unless other arrangements are made. When making future inquiries regarding this report,
please reference the ACL sample number(s) above. For further information about the results reported here, please call
T. TenKate / F. Markun at2- 4291
Reference(s): CMT Notebook No. 1498, p. 6; CMT Notebook No. 1377, pp. 99, 184. '

Copies To:  D. Geraghty L. TenKate Analyst(s):  T. TenKate
: D. Green L. Smith F. Markun 2~
D. Bowers L. Chromizky
Naw F. Martino T. TenKate
11/4/97 D. Graczyk F. Markun
CMT-84 (3-96)
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ANALYTICAL CHEMISTRY LABORATORY
Argonne National Laboratory
Argonne, IL 60439

REPORT OF ANALYTICAL RESULTS

Sample Material: Orphan Waste, Oil, 211 Cyclotron Date Received: 10/2/97
Submitted by: Dolores Geraghty, ESHHP Date Reported: 10/31/97
Submitter’s ACL Gamma Spec.; (pCVg)
Sample No. Sample No.
3ACL 98-8004-01 110+ 6.11 0.79 + 0.08 0.67 + 0.07 <0.2
6 ACL -02 <0.2 <0.2 <0.2 <0.2
13 ACL -03 <0.2 <0.2 0.21+0.02 <0.2
32 ACL -04 <0.2 <0.2 <0.2 <0.2

NOTE: Unused sample material will be returned to the Client. Prepared samples will be discarded one (1) month

after the date of this report unless other arrangements are made. When making future inquiries regarding this report,
please reference the ACL sample number(s) above. For further information about the results reported here, please call )
T. TenKate at2- 42 .

Reference(s):  CMT Logbook No. 1498, p. 6; CMT Logbook No. 1110, Det 2, 4, 7, 11, pp. 59, 61.
Copies To:  D. Geraghty L. TenKate Analyst(s): T. TenKate
D. Green L. Chromizky 7 Ll
D. Graczyk Y. Tsai .
Naw D. Bowers F. Markun
11/3/97 F. Martino T. TenKate
CMT-84 (9-96}
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_ ANALYTICAL CHEMISTRY LABORATORY
" Argonne National Laboratory
Argonne, I 60439

REPORT OF ANALYTICAL RESULTS

Date Received:  9/30/97

Sample Material: - Orphan Waste, Liguids, Crystalline Salts
Submitted by: Dolores Geraghty, ESHHP Date Reported: 10/28/97
Submitter's ACL Gamma Spec.; (pCi/g)
Sample No. Sample No.
214Bi maa 22]1]
10 ACL 98-8000-01 0.28 + 0.03 0.28 +0.03 042 = 0.04
r h i/
Alpha Beta
10 ACL 98-8000-01 <0.04 <0.07

NOTE: Unused sample material will be returned to the Client. Prepared samples will be discarded one (1) month
after the date of this report uniess other arrangements are made. When making future inquiries regarding this report,
please reterence the ACL sample number(s) above. For further information about the results reported here, please call

T. TenKate at2- 4291
Reference(s): CMT Logbook No. 1110, Det. 2, 4,7, 11, p. 59;

CMT Logbook No. 1498, p. 3.
Copies To:  D. Geraghty F. Markun Analyst(s):  T. TenKate
D. Green L. TenKate /r
D. Graczyk T. TenKate
flaw D. Bowers ’
10/29/97 F. Martino
CMT-84 {9-96)
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ANALYTICAL CHEMISTRY LABORATORY
Argonne National Laboratory
Argonne, IL 60439

REPORT OF ANALYTICAL RESULTS *Revision 12/11/97

Sample Material: Cyclotron Orphan Waste Date Received: 10/10/97
Submitted by: . Dolores Geraghty, ESH, 200 Date Reported: *12/8/97
Submitter's ACL Gross a/ff Activity pCi/Unit
Sample No. Sample No.
Unit Gross Alpha Gross Beta
26 ACL 98-8014-01 Smear 43075 32400 + 500
1 ACLS™~ | 98-8017-01 mL 0.620.2 <03
e

NOTE: The uncertainity is based on propagation of counting statistica! error. The less
than value is 3.29 6

*Reason for Revision: Incorrect date.

NOTE: Unused sample material will be returned to the Client. Prepared samples will be discarded one (1) month

after the date of this report unless other arrangements are made. When making future inquiries regarding this report,
please reference the ACL sample number(s) above. For further information about the results reported here, please call

T. TenKate at2- 4291 .
Reference(s):  CMT Notebook No. 1498, p. 8; CMT Notebook No. 1377, pp. 100, 185.

Copies To: m T. TenKate Analyst(s):  T.TenKate
D. Green L. TenKate F. Markun r d
D. Bowers L. Smith _ 7-,
Naw D. Graczyk F. Markun
12/8/97 F. Martino

CMT-B4 (9-96)
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ANALYTICAL CHEMISTRY LABORATORY
Argonne National Laboratory

Argonne, IL 60439

REPORT OF ANALYTICAL RESULTS

Sample Material: Water Date Received: 10/2/97
Submitted by: Dolores Geraghty Date Reported: 10/27/97
Submitter's ACL Gross a/B Activity pCi/unit
Sample No. Sample No.
Unit Gross Alpha Gross Beta
19 ACL 98-8005-01 mL <0.1 <0.3
20 ACL 98-8005-02 mL <0.1 <03
31 ACL 98-8005-03 mL <0.2 0402

NOTE:

The uncertainity is based on progagation of counting statistical error.
Less than value is 3.29 sigma.

NOTE: Unused sample material will be retumed to the Client. Prepared samples will be discarded one (1) month

after the date of this report unless other arrahgements are made. When making future inquiries regarding this report,
please reference the ACL sample number(s) above. For further information about the results reported here, please call
T. TenKate / F. Markun

CMT Notebook No. 1498, p. 10; CMT Notebook No. 1377, pp. 100, 185.

at2- 4201 .

Reference(s):
Copies To:  D. Geraghty
) D. Green

D. Bowers
fNaw D. Graczyk
11/3/97 F. Martino

CMT-84 (9-96)

L. Smith

T. TenKate
F. Markun
L. TenKate

Analyst(s):  T. TenKate
F. Markun

7—2/
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ANALYTICAL CHEMISTRY LABORATORY
Argonne National Laboratory
Argonne, iL 60439

REPORT OF ANALYTICAL RESULTS

Sample Material: Water, Cyclotron, D-211 Date Received: 10/2/97
Submitted by: Dolores Geraghty, ESH/HP, 200 Date Reported: 10/31/97
Submitters |  ACL | Gamma (pCi/mL)
Sample No. Sample No.

. 214§i maa ﬁm l:ngs
19ACL 98-8005-01 <0.2 <0.2 <0.2 <0.2
20ACL -02 <0.2 <0.2 <0.2 <0.2
31ACL -03 0.60 + 0.06 ' 0.40 + 0.04 - 0.59+0.06 <0.2

NOTE: Unused sample material will be returned to the Client. Prepared samples will be discarded one (1) month

after the date of this report unless other arrangements are made. When making future inquiries regarding this report,
please reference the ACL sample number(s) above. For further information about the results reported here, please call
T. TenKate at2- 4291
Reference(s):  CMT Logbook No. 1110, Det. 2, 4, 7, 11, pg. 61; CMT Logbook No. 1498, pg. 9.

Copies To:  D. Geraghty L. TenKate Analyst(s):  T. TenKate
D. Green L. Smith P
' D. Graczyk F. Markun /
Nac - D. Bowers T. TenKate
11/04/97 F. Martino
CMT-34 (9-96)
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ANALYTICAL CHEMISTRY LABORATORY
Argonne National Laboratory
Argonne, IL 60439~

REPORT OF ANALYTICAL RESULTS

A

Sample Material: Cyclotron Rad Waste Date Received: 10/2/97
Submitted by: Dolores Geraghty, ESH-HP, 200 Date Reported: 12/19/97
Submitter's ACL Tritium Activity (pCi/mL)
Sample No. Sample No.
2H
19 ACL 98-8005-01 <5

NOTE: Unused sample material will be returned to the Customer. Prepared samples will be discarded one (1) month
after the date of this report unless other arrangements are made. When making future inquiries regarding this repon,
please reference the ACL sample number(s) above. For further information about the results reported here, please call

T. TenKate / F. Markun

at2- 4201

Reference(s):  CMT Notebook No. 1498, p. 20.

Copies To:  D. Geraghty L. TenKate Analyst(s): T. TenKate
D. Green T. TenKdte F. Markun s
D. Bowers F. Markun

Nlaw D. Graczyk

1/7/98 F. Martino

CMT-84 (4-34)
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ANALYTICAL CHEMISTRY LABORATORY
Argonne National Laboratory
Argonne, IL 60439

REPORT OF ANALYTICAL RESULTS

Sample Material: 211 Cyclotron Date Received: 10/10/97
Submitted by: Dolores Geraghty, ESH/HP, 200 Date Reported: 12/4/97
Submitters ACL Gamma Spec.; (pCi/g)
Sample No. Sample No.
2o
21 ACL 98-8012-01 (1.14 £0.02) x 102
Mn
23 ACL -02 (2.07 £ 0.04) x 10? 7402
24 e m &SBa
42 ACL 98-8013-01 0.50 £ 0.05 0.30 £ 0.03
Gamma Spec.; (pCi/smear)
%Co
26 ACL 98-8014-01 (1.05 £ 0.05) x 10°

NOTE: Unused sample material will be returned to the Client. Prepared samples will be discarded one (1) month
after the date of this report unless other arrangements are made. When making future inquiries regarding this report,
please reference the ACL sample number(s) above. For further information about the results reported here, please call

T. TenKate at2- 4291
Reference(s):  CMT Logbook No. 1498, pp. 7, 8; CMT Logbook No. 938, Det 3, p. 155;
CMT Logbook No. 1112, Det 2, 4, 7, 11, p. 61.

Copies To:  D. Geraghty D. Bowers Analyst(s): T. TenKate

C. Sholeen F. Martino P

M. Robinet T. TenKate T
Nlaw D. Green F. Markun
12/8/97 D. Graczyk L. TenKate

CMT-84 (3-96)
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ANALYTICAL CHEMISTRY LABORATORY
Argonne National Laboratory
Argonne, [L 60439

REPORT OF ANALYTICAL RESULTS  REVISED REPORT 2/12/98*

Date Received: 10/10/97

Sample Material: Meta!l Tumnings
Submitted by: Dolores Geraghty, ESH/HP, 200 Date Reported: 12/4/97
Submite’s |  ACL Gross Alpha/Beta Activity, pCifunit
Sample No. Sample No.
' Unit Gross Alpha Gross Beta
21ACL 98-8012-01 g <25.4 1275+ 18.0
23ACL -02 g <24.9 118.7 £ 20.6

NOTE: The uncertainty is based on propagation of counting statistical error.

Less than value is 3.29 sigma.

*Revised to correct submitter’s sample number for 98-8012-02.

NOTE: Unused sample materia! will be returned to the Client. Prepared samples will be discarded one (1) month
after the date of this report unless other arrangements are made. When making future inquiries regarding this report,
please reference the ACL sample number(s) above. For further information about the results reported here, please call

T. TenKate/F. Markun : at2- 4291
Reference(s): CMT Notebook No. 1498, pg. 9; CMT Notebook No. 1377, pp. 100, 185.
Copies To:  D. Geraghty L. TenKate Analyst(s): T. TenKate 22—
D. Green L. Smith - " F. Markun
D. Bowers T. TenKate
Nac/amb D. Graczyk F. Markun
12/5/97 F. Martino

CMT-84 (9-88)
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March 30, 1998

ANALYTICAL CHEMISTRY LABORATORY
Argonne National Laboratory
Argonne, IL 60439

REPORT OF ANALYTICAL RESULTS

Sample Material: 211 Cyclotron, Oil Date Received: 10/9/97
Submitted by: Dolores Geraghty, ESH/HP, 200 Date Reported: 12/4/97
Submitter's ACL Gamma Spec.; (pCi/g)
Sample No. Sample No.

ZICs XCo 2Am
24ACL 98-8010-01 <0.2 <0.2 <0.2
25ACL -02 <0.2 <0.2 <0.2

Gross Alpha/Beta; (pCi/g)

Alpha Beta
24ACL 98-8010-01 <4 <7
25ACL -02 <4 <7

T. TenKate

NOTE: Unused sample material will be returned to the Client. Prepared samples will be discarded one {1) month
after the date of this report unless other arrangements are made. When making future inquiries regarding this report,
please reference the ACL sample number(s) above. For further information about the results reported here, please call

Reference(s):

CMT Logbook No. 1498, pp. 9, 14; CMT Logbook No. 938, Det. 3, pg. 155;

at2- 4291

CMT Logbook No. 1110, Det. 2, 4, 7, 11, pg. 61.

Copies To:  D. Geraghty D. Graczyk Analyst(s): T.TenKate
C. Sholeen F. Martino 7 -
M. Robinet L. TenKate
Nac D. Green L. Chromizky
12/4/97 D. Bowers Y. Tsai F. Markun
CMT-84 (9-96}
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ANALYTICAL CHEMISTRY LABORATORY
Argonne National Laboratory
Argonne, IL 60439

REPORT OF ANALYTICAL RESULTS

Sample Material: Orpan Waste; Cyclotron, D 211 ~ Date Received: 9/30/97
Submitted by: Dolores Geraghty, ESH/HP Date Reported: 10/29/97
Submitter's ACL Gamma Spec.; (pCi/unit)
Sample No. Sample No.
Unit ZNa SMn FCo
29 ACL 98-8002-01 sample (2.75+0.28)x10*  (1.26+0.13)x10*  (5.99 + 0.60) x 107
wQQ ] SCJ 137Q§
33.7+3.4 (1.20 £0.12) x 10° 70.3+7.0
241 Am
48.7 £ 4.9
mrh IOQQd
37 ACL 98-8002-02 [+] 30.7 £ 3.1 (1.35+0.14) x 10?

NOTE: Unused sample material will be returned to the Client. Prepared samples will be discarded one (1) month
after the date of this report unless other arrangements are made. When making future inquiries regarding this report,

please reference the ACL sample number(s) above. For further information about the results reported here, please call
T. TenKate at2- 4291

Reference(s): CMT Logbook No. 938, Det 3, p. 153

CMT Logbook No. 1498, p. 3; CMT Logbook No. 1112, Det. 1,9, 10, p. 115.
Copies To:  D. Geraghty _ F. Markun Analyst(s): T.TenKate
D. Green L. TenKate 7
D. Graczyk T. TenKate

flaw D. Bowers

10/29/97 F. Martino
CMT-84 (9-98)
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ANALYTICAL CHEMISTRY LABORATORY
Argonne National Laboratory
Argonne, IL 60439

REPORT OF ANALYTICAL RESULTS

Sample Material: 211 Cooling Tower Water Date Received: 9/24/97
Submitted by: Dolores Geraghty, HP, 200 Date Repprted: 9/26/97
Submitter's ACL Gamma Spec.; (pCi/mL)
Sample No. Sample No.
35ACL-M 97-8258-01 <0.2 <0.2 <0.2 <0.2
Iph. i/m
Alpha Beta
35ACL-M 97-8258-01 0.89 = 0.09 0.44 £ 0.04

NOTE: Unused sample material will be returned to the Client. Prepared samples will be discarded one (1) month
after the date of this report unless other arrangements are made. When making future inquiries regarding this report,
please reference the ACL sample number(s) above. For further information about the resuits reported here, please call

at2e 4291

MT-84 (3-96}

T. TenKate
Reference(s):  CMT Logbook No. 938, Det 3, p. 153;
CMT Logbook No. 1498, p. 2.
Copies To:  D. Geraghty D. Bowers Analyst(s): T. TenKate
C. Sholeen F. Martino 7 bl
M. Robinet L. TenKate
Naw D. Green T. TenKate
9/26/97 D. Graczyk
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ANALYTICAL CHEMISTRY LABORATORY
Argonne National Laboratory
Argonne, IL 60439

REPORT OF ANALYTICAL RESULTS

Sample Material: Orphan Waste, Cyclotron D211 ' Date Received: 9/30/97
Submitted by: Dolores Geraghty, EHS/HP, 200 Date Reported: 10/28/97
Submitter's ACL - : Gamma Spec.; (pCi/Unit)
Sample No. Sample No.
Uni g =Ra ZTh s
38ACL 98-8001-01 g 0.70 £ 0.07 0.54 +0.05 0.54 £ 0.05 1.60+£0.16
237Nn 24|em 24aem
39ACL -02 g (4.34 £0.43) x 107 175+1.8 74.0+£7.4
‘“QE 2 Am 243 Am ﬁh
40ACL -03 Sample (322:032)x 10*  (3612036)x10* (279:028)x10° (356 +0.36)x 10°
ZRa
-03

(1.34£0.13) x 10°

109Qd 214Bi ZBTh . 226R§
A1ACL -04 " Sample 2.09£021)x10*°  (770:077)x10°  (124z012)x10*  (7.032070) x10°

NOTE: Unused sample material wilt be returned to the Client. Prepared samples will be discarded one (1) month

after the date of this report unless other arrangements are made. When making future inquiries regarding this report,
please reference the ACL sample number(s) above. For further information about the results reported here, please call
T. TenKate at2- 4291
Reference(s):  CMT Logbook No. 1498, pg. 3; CMT Logbook No. 1110, Det. 2, 4, 7, 11, pg. 59;

CMT Logbook No. 938, Det. 3, pg. 153.

Copies To:  D. Geraghty L. TenKate Analyst(s): T.TenKate
D. Green F. Markun T 2
D. Bowers Y. Tsai

Nac D. Graczyk L.. Chromizky

10/29/97 F. Martino T. TenKate

CMT-84 {9-96)
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ANALYTICAL CHEMISTRY LABORATORY
Argonne National Laboratory )
Argonne, IL 60439

REPORT OF ANALYTICAL RESULTS

Sample Material: Liquids and Crystalline Salts Date Received: 9/30/97
Submitted by: Dolores Geraghty, EHS/HP, 200 Date Reported: 10/31/97
Submitter's ACL Gross a/B Activity pCifUnit x 26
Sample No. Sample No.

Unit Gross Alpha Gross Beta
38ACL 98-8001-01 mL <11 1.5+05
39ACL -02 mL 95+ 10 "1.9x10°+3.0x 10

* 40ACL -03 g 6.0x10°£1.2x10* 32x10°£6.5x10°
41ACL -04A mlL 1.7x10*£3.0x 10 54x10°+1.3x 107
41ACL -04B Sample 60+ 10 4431686
41ACL -04C mL 24x10*+4.2x10° 8.2x10°+1.3x 10

NOTE: Uncertainty is based on propagation of counting statistical error.
NOTE: Less than value is 3.29 sigma.

NOTE: Sample 41ACL - 98-8001-04 consisted of 3 separate vials and each was
analyzed individually. '
-04A - scintillation vial with broken ampule
-04B - 15mL conical centrifuge tube
-04C - 50mL. conical centrifuge tube with broken ampule

NOTE: Unused sample material will be returned to the Client. Prepared samples will be discarded one (1) month

after the date of this report unless other arrangements are made. When making future inquiries regarding this report,
please reference the ACL sample number(s) above. For further information about the results reported here, please call
T. TenKate/F. Markun at2- 4291

Reference(s): = CMT Notebook No. 1498, pp. 3, 4, 11; CMT Notebook No. 1377, pp. 99, 100, 183, 184, 185.
Copies To:  D. Geraghty L. TenKate Analyst(s):  T. TenKate
D. Green T. TenKate F. Markun ? }h
D. Bowers L. Smith
Nac F. Martino F. Markun
11/03/97 D. Graczyk
CMT-84 (3-96) :
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ANALYTICAL CHEMISTRY LABORATORY
Argonne National Laboratory
Argonne, IL 60439

REPORT OF ANALYTICAL RESULTS

Sample Material: Cyclotron Rad Waste Date Received: 10/10/97
Submitted by: Dolores Geraghty, ESH-HP, 200 Date Reported: 12/8/97
Submitter's ACL. ©gr Activity pCi/mL
Sample No. Sample No.
42 ACL 98-8013-01 (3.9+0.8) x 10°p C/mL -

NOTE: Using liquid scintillation counting method.

NOTE: Unused sample material will be retumed to the Client. Prepared samples will be discarded one (1) month
after the date of this report unless other arrangements are made. When making future inquiries regarding this report,
please reference the ACL sample number(s) above. For further information about the results reported here, please call

F. Markun at2- 7521 .
Reference(s): = CMT Notebook No. 1498, p. 8.
Copies To:  D. Geraghty L. TenKate Analyst(s):  F.Markun ﬂu{
D. Green T. TenKate
D. Bowers F. Markun
Nlaw F. Martino .

12/10/97 D. Graczyk

CMT-84 ($-96)
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ANALYTICAL CHEMISTRY LABORATORY
Argonne National Laboratory
Argonne, IL 60439

REPORT OF ANALYTICAL RESULTS

Sample Material: Cyclotron Rad Waste Date ﬁeceived: 10/10/97
Submitted by: Dolores Gefaghty, ESHMP, 200 Date Reported: 12/8/97
Submitter’s ACL . ¥Sr Activity pCi/mL
Sample No. Sample No. .
45ACL 98-8015-03 (3.2 % 0.5) x 10* pCi/mL

NOTE: Using liquid scintillation method.

NOTE: Unused sample material will be retumed to the Client. Prepared samples will be discarded one (1) month
after the date of this report unless other arrangements are made. When making future inquiries regarding this report,
please reference the ACL sample number(s) above. For further information about the results reported here, please call

F. Markun at2- 7521
Reference(s):  CMT Notebook No. 1498, pg. 16.
Copies To:  D. Geraghty L. TenKate Analyst(s):  F.Markun
D. Green T. TenKate . ’4(’(
D. Bowers F. Markun
flac D. Graczyk

12/12/97 F. Martino

CMT-84 (9-96)
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ANALYTICAL CHEMISTRY LABORATORY
" Argonne National Laboratory
Argonne, IL 60439

REPORT OF ANALYTICAL RESULTS  Revision: 10/30/97

Sample Material: Orphan Waste - D - 211 Cyclotron Date Received: 10/10/97
Submitted by: Dolores Geraghty, ESH/HP Date Reported: © 10/28/97
Submitter's ACL . 0Gr / %Y (d/m)
Sample No. Sample No.
46 ACL 98-8015-04 . (1.1 £0.2) x 10°
48 ACL -06 (5.2+1)x10°
52 ACL -10 (1.4 £0.4) x 10°

1.D. of ot emitting contamination on outside of vials.

52 ACL -10 2°Th with associated daughters.

NOTE:

97-8015-04; *Sr /Y in ~ 10 mL of 2NHNO,

97-8015-06; ¥Sr/Y in ~ 15 mL of dilute HNO, / HCI

97-8015-10; ©St/Y is liquid scintillation fluid (~ 80 mL). Majority of activity is present as
the #°Th contaminate. :

Reason for Revision:
ACL job number incorrect.

NOTE: Unused sample material will be returned to the Client. Prepared samples will be discarded one (1) month
after the date of this report unless other arrangements are made. When making future inquiries regarding this report,

please reference the ACL sample number(s) above. For further information about the results reported here, please call
] at2- 4354

D. Bowers

Reference(s):  CMT Logbook No. 1427 pp. 191, 192.

Copies To:  D. Geraghty D. Graczyk Analyst(s): DBo
D. Green T. TenKate 12 %
F. Martino L. Smith

Naw F. Markun L. TenKate

10/28/97 D. Bowers

CMT-84 (3-96)
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Sample Material:

ANALYTICAL CHEMISTRY LABORATORY
Argonne National Laboratory
Argonne, IL 60439

REPORT OF ANALYTICAL RESULTS

211 Cyclotron Waste

Date Received: 10/10/97

Submitted by: Dolores Geraghty, ESH, 200 Date Reported: 12/4/97
Submitter’s ACL Gross Alpha/Beta Activity pCi/mL + 26
Sample No. Sample No.
Gross Alpha Gross Beta
43 ACL 98-8015-01 27+09 0.8+0.3
44 ACL 98-8015-02 18+08 <0.4
45 ACL 98-8015-03 190 + 40 (2.9 +£0.4) x 10
50 ACL 98-8015-08A <2.0 57+23
50 ACL 98-8015-08B <2.0 4422
83 ACL 98-8015-11 36.3+11.5 184+ 9

3.296.

NOTE: Uncertainty based on progation of counting statistical error. Less than value is

T. TenKate / F

. Markun

NOTE: Unused sample material will be returned to the Client. Prepared samples will be discarded one (1) month
after the date of this report unless other arrangements are made. When making future inquiries regarding this report,
please reference the ACL sample number(s) above. For further information about the results reported here, please call

at2- 4291

Reference(s):  CMT Notebook No. 1498, p. 16; CMT Notebook No. 1377, pp. 101, 187.
Copies To:  D. Geraghty F. Martino Analyst(s): T. TenKate
C. Sholeen L. TenKate F. Markun
M. Robinet D. Graczyk Al
Naw D. Green L. Smith
12/8/97 D. Bowers
CMT-84 {3-98)
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ANALYTICAL CHEMISTRY LABORATORY
Argonne National Laboratory
Argonne, IL 60439

REPORT OF ANALYTICAL RESULTS

Date Received: 10/10/97

Sample Material: 211 Cyclotron Waste
Submitted by: Dolores Geraghty, ESH/HP, 200 Date Reported: 3/11/98
Submitter's - ACL Gamma Spec.; (DPM/sample)
Sample No. Sample No.
mBa 214&-l . .ﬁh
47ACL 98-8015-05 (1.37 £0.07) x 10° (1.42 £ 0.07) x 108 (3.78 £ 0.38) x 10

NOTE: Unused sample material will be returned to the Client. Prepared samples will be discarded one (1) month
after the date of this report unless other arrangements are made. When making future inquiries regarding this report,

please reference the ACL sample number(s) above. For further information about the results reported here, please call
at2- 429

T. TenKate
Reference(s): CMT Logbook No. 938, Det. 3, pg. 165.
Copies To:  D. Geraghty F. Martino Analyst(s): T. TenKate
C. Sholeen D. Graczyk 2
M. Robinet L. TenKate 7
Nac D. Green L. Smith.
3/11/98 D. Bowers T. TenKate

CMT-B4 (9-96)
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ANALYTICAL CHEMISTRY LABORATORY
Argonne National Laboratory
Argonne, IL 60439

REPORT OF ANALYTICAL RESULTS

Sample Material: ANL-E, 211 Cyclotron Waste Date Received: 10/10/97
Submitted by: Dolores Geraghty, ESH, 200 Date Reported: 3/5/98
Submitter's ACL “C Activity (pCV/mL.)
Sample No. Sample No.
2c
49ACL 98-8015-07 4600 + 900
51ACL -09 (9.0£1.8) x 10°

NOTE: Measurements done by liquid scintillation. In case of 98-8015-09, total sample
used up in analysis.

NOTE: Unused sample material will be returned to the Client. Prepared samples will be discarded one (1) month
after the date of this report unless other arrangements are made. When making future inquiries regarding this report,
please reference the ACL sample number(s) above. For further information about the results reported here, please call

F. Markun at2- 7521 .
Reference(s):  CMT Notebook No. 1498, Pg. 49.
Copies To:  D. Geraghty L. Smith Analyst(s):  F. Markun m
D. Green T. TenKate D. Bowers
D. Bowers F. Markun
Nac F. Martino -
3/10/38 D. Graczyk

CMT-84 (9-08)
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ANALYTICAL CHEMISTRY LABORATORY
Argonne National Laboratory
Argonne, IL, 60439
REPORT OF ANALYTICAL RESULTS
Sample Material: 211 60" Cyclotron D&D Date Received: 11/26/97

Submitted by: Dolores Geraghty, ESH/HP, 200 Date Reported: 03/12/98

Alpha Scan

The analytical samples listed below were large metal pieces from the 211 60" Cyclotron D&D project.
Following acid digestion, the actinides and lanthanides were separated as a group from the other matrix
constituents. A TruSpec™ extraction chromatographic column was utilized for this purpose. The
samples were then electrodeposited prior to alpha spectrometry.

The resulting alpha spectra are attached. Since tracers were not added to the samples, standard alpha
sources were counted in the appropriate detectors to define the proper energy calibration for each detector.

Submitters ACL
Sample No. _Sample No. Peak Energy (MeV) Isotope' % Activity’

S4ACL 98-8045-01 No actinides or trivalent actinides were present.
55ACL 98-8045-02 4.40 By 3
' 4.79 By 87
237Np
5.30 »2y 9
ZIOPO

! Because no elemental separations were performed, alpha emitters of equivalent energies may be present
in the spectra, and, therefore, more than one alpha emitter may be listed for each peak. Process
knowledge of the data user may be used to eliminate some of the listed nuclides.

% This value is based upon the ratio of the counts under the individual peak to the total counts of all the
peaks. This value also assumes equivalent electrodeposition efficiencies for all analytes, which is only
true to a gross approximation for different elements. Since electrodeposition is matrix dependent,

and will vary from sample to sample, no attempt has been made to assign an analytical uncertainty to
these values.
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Sample Material:

211 60" Cyclotron D & D

ANALYTICAL CHEMISTRY LABORATORY
Argonne National Laboratory

REPORT OF ANALYTICAL RESULTS

Argonne, IL 60439

Date Received: 11/26/97
Date Reported: 12/4/97

Submitted by: Dolores Geraghty, ESH/HP, 200
Submitter's ACL Gamma Spec.; (pCi/sample)
Sample No. Sample No.
Mn 2eo
54 ACL 98-8045-01 (2.74 £ 0.41) x 10 (2.19 £ 0.04) x 10°
Zco
55 ACL -02 (2.54 £ 0.05) x 10°

T. TenKate

NOTE: Unused sample material will be returned to the Client. Prepared samples will be discarded one (1) month
after the date of this report unless other arrangements are made. When making future inquiries regarding this report,
please reference the ACL sample number(s) above. For further information about the results reported here, please call

at2- 429

Reference(s):

CMT Logbook No. 938, Det 3, p. 159.

Copies To:  D. Geraghty

C. Sholeen

M. Robinet
Naw D. Green
12/8/97 D. Graczyk

£MT-84 (9-96)

D. Bowers
F. Martino
L. TenKate
T. TenKate

Analyst(s):  T. TenKate
2
7
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ANALYTICAL CHEMISTRY LABORATORY
Argonne National Laboratory
Argonne, IL 60439

REPORT OF ANALYTICAL RESULTS

Sample Material: 211 60" Cyclotron D&D Date Received: 11/26/97
Submitted by: Dolores Geraghty, EHS/HP, 200 Date Reported: 2/16/98
Submitter’s . ACL Gross a/p (pCi/sample + 20)
Sample No. Sample No.
Grossa Gross 8 Sample Wt. (g}
54ACL 98-8045-01 (5.3+0.8) x 10° (1.2+0.2) x 10° 1500
55ACL -02 (3.7£0.1) x 10° (3.0+0.1) x 10° 1881

NOTE: Uncertainty based upon propagation of counting statistical error. Values
represent activity which was leachable from sample surface.

NOTE: Unused sample material will be returned to the Client. Prepared samples will be discarded one (1) month

after the date of this report unless other arrangements are mad
please reference the ACL sample number(s) above. For further information about the results reported here, please call

e. When making future inquiries regarding this report,

at2- 1890

L. Smith
Reference(s): CMT Notebook No. 1493, pg. 55. i
Copies To:  D. Geraghty D. Bowers Analyst(s): L. Smith
C. Sholeen F. Martino /é/
M. Robinet L. Smith
Nac D. Green :
2/16/98 D. Graczyk
CMT-84 (9-08)




H-26 March 30, 1998

ANALYTICAL CHEMISTRY LABORATORY
Argonne National Laboratory
Argonne, IL 60439

REPOFT OF ANALYTICAL RéSULTS REVISED - 3/10/98
Sample Material: 211 Cyclotron Characterization, iron Filings >Date Received: 1/28/98
Submitted by: Dolores Geraghty, ESH/HP, 200 ' Date Reported:  2/25/98
Submitter's ACL ‘ Gamma Spec.; (pCi/g)
Sample No. Sample No.
" '. sian
57ACL (181) 98-8098-01 | 259x26 » <0.2
58ACL (182) -02 107 £1.1 <0.2
59ACL (183) -03 10805 : <0.2
60ACL (184) -04 6.5£0.6 ' <02
61ACL (185) -05 55+05 <0.2
62ACL (186) -06 <0.2 <0.2
63ACL (187) -07 54205 - ' <0.2
64ACL (188) -08 7.7+1.2 <0.2
65ACL (189) -09 <0.2 <0.2
Reason for Revision: Customer requested a recount of 95—8098-03 and 98-8098-07.

NOTE: Unused sample material will be returned to the Client. Prepared samples will be discarded one (1) month

after the date of this report unless other arrangements are made. When making future inquiries regarding this report,
please reference the ACL sample number(s) above. For further information about the results reported here, please call

T. TenKate . at2- 4291 .
Reference(s):  CMT Logbook No. 1498, pg. 47; CMT Logbook No. 1110, Det. 2, 4, 7, 11, pp. 81, 83, 85.

Copies To:  D. Geraghty F. Martino . Analyst(s): T.TenKate
M. Robinet . L. Smith v
B. Munyon . T. TenKate —/—
fac D. Green .
2/25/98 D. Bowers
CMT-84 (9-96)
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ANALYTICAL CHEMISTRY LABORATORY
Argonne National Laboratory
Argonne, IL 60439

REPORT OF ANALYTICAL RESULTS

Sample Material: Smear; 211 Cyclotron D&D Date Received: 11/25/97
Submitted by: Dolores Geraghty, ESH/HP, 200 Date Reported: 02/17/98
Alpha Scan

The analytical sample listed below was a smear sample from the ANL-E, 211 60" Cylcotron
Characterization - D&D project. Following acid digestion, the actinides and lanthanides were separated
as a group from the other matrix constituents. A TruSpec™ extraction chromatographic column was
utilized for this purpose. The sample was then electrodeposited prior to alpha spectrometry.

The resulting alpha spectrum is attached. Since tracers were not added to the sample, standard alpha
sources were counted in the appropriate detectors to define the proper energy calibration for each

detector.

Submitters ACL

Sample No. Sample No,  Peak Energy (MeV) Isotope' % Activity’
S6ACL 98-8046-01 4.79 »INY 100
237Np

1 Because no elemental separations were performed, alpha emitters of equivalent energies may be
present in the spectra, and, therefore, more than one alpha emitter may be listed for each peak. Process
knowledge of the data user may be used to eliminate some of the listed nuclides.

2 This value is based upon the ratio of the counts under the individual peak to the total counts of all the
peaks. This value also assumes equivalent electrodeposition efficiencies for all analytes, which is only
true to a gross approximation for different elements. Since electrodeposition is matrix dependent, and
will vary from sample to sample, no attempt has been made to assign an

analytical uncertainty to these values.

NOTE: Unused sample material will be returned to the Client. Prepared samples will be discarded (1)
month after the date of this receipt unless other arrangements are made. When making future inquiries
regarding this report, please reference the ACL sample numbet(s) above. For further information about

the results reported here, please call L. Smith at 2-1890.

Reference(s): CMT Logbook No. 1493, p. 56

FI

Nac
2/19/98
Copies To: D. Geraghty Analyst (s): L. Smith
C. Sholeen %"
M. Robinet '
D. Green
D. Bowers
F. Martino

L. Smith
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ARGONNE
NATIONAL
LABORATORY Intra-Laboratory Memo
February 6, 1998
To: Dolores Geraghty ESH-HP
From: Don Nelson G . ESH-AS

Subject: Black tape from 211

On (or about) 9/30/97 Mike O’Connor delivered a piece of thick black tape (found on
the top of the Sr cave in 211) to the analytical laboratory. The tape was counted in a gamma
spectrometer and then a small piece was removed and dissolved. A small fraction of the
dissolved sample was electrodeposited and counted on an alpha spectrometer. The results are
tabulated below.

Isotope Activity (dpm + 10)
Cm-244 3,380,000 + 200,000
Cs-137 38,000 + 120
Pu-239 35,000 £ 2,500
Am-241 3,830 + 130
Am-243 1,580 + 40
Eu-154 1,790 + 60
Cm-245 500 £ 100

cc:  RA Schilenker
File
AS letter log
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APPENDIX I:

SUMMARY OF METAL SAMPLES COLLECTED AND ANALYZED
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APPENDIX J:

SUMMARY OF PAINT AND CONCRETE SAMPLES ANALYZED
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APPENDIX K:

SAMPLE IDENTIFICATION MATRIX
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I2UreIu0d
d1seM UO[[e3
G w0y} 911109

L6/0£/60 X X X - X X - - X X TOV6E sse[8 1] | 921-4 pinbry
L6/0£/60 X X X - X X - - X X TOV8E  °Moq [# PooH 9C1-4 pinbry
L6/0t/60 X X - - N - - - X X TOVLE 1# POOH 921-9 S[EISAID-19M
J91BOS 09[oUUd ], UO PAUNOD TOVoE wc_:: jnea neA uljjered
L6/vT/60 X X X X X X N - X X TOVSE wonoq Jomo], a8pn|S-O°H
uuone|d
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TABLE K.2 Description of Orphan Waste Samples from Cyclotron Facility

Sample ID ACL # Description

3ACL 98-8004-01 Wide mouth 6 oz. bottle containing oil transferred into 4 oz. poly bottle
for y-counting.

6ACL 08-8004-02  Wide mouth 6 oz. bottle containing very thick, heavy oil, which was
transferred into 4 oz. poly bottle for y-counting.

10ACL 98-8000-01  ~100 mL viscous yellowish brown liquid in 4 oz. poly bottle with wide
mouth.

11ACL 98-8016 Sump water from B126.

13ACL 98-8004-03  Wide mouth 6 oz. glass bottle containing oil, which was transferred into
4 oz. poly bottle for y-counting.

19ACL 98-8005-01  C101 window liquid.

20ACL 98-8005-02  Control room window.

21ACL 98-8012-01  Metal turnings in 4 oz. poly bottle.

23ACL 08-8012-02  Metal turnings in 4 oz. poly bottle.

24ACL 98-8010-01  Used oil substance in 6 oz. wide mouth glass

25ACL 98-8010-02  Oil sample from helium pump

26ACL 98-8014-01 Smear from trimmer box.

29ACL 08-8002-01  Wide mouth low plastic dish with cover, containing glass beaker
~150 mL containing white crystalline salt. Beaker covered with duct
tape. Survey shows 1.2 mR/h over open beaker; 155,000 dis/min {3 over
open top and 24,000 dis/min Py through glass.

31ACL 98-8005-03  Water from manifold on service floor.

35ACL 97-8258 At present ~120 mL in 4 oz. wide mouth poly bottle, ~volume 120 mL
of clear liquid.

37ACL 98-8002-02  Large 2L plastic bottle containing wet crystallized substance. Both
marked “ORGANIC”.

38ACL 98-8001-01 2 L clear plastic bottle half full clear yellowish liquid. Bottle has
writing where it says #40 ORGANIC, PBS 12/11/90 JT. PH20.

39ACL 98-8001-02 1 L glass narrow mouth bottle, sample taken from 5 gallon rad waste
container in B-126 ~3 gallon of liquid with white residue on bottom.

40ACL 98-8001-03  ~20 mL glass vial with small amount of solid crystalline yellowish

substance in the bottom of vial. Total ~3.5 gram; y dose rate of
0.5 mrem/h.
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Sample ID ACL #

Description

41ACL 98-8001-04
42ACL 98-8013-01
43ACL 98-8015-01
44ACL 98-8015-02
45ACL 98-8015-03
46ACL 98-8015-04
47ACL 98-8015-05
48ACL 98-8015-06
49ACL 98-8015-07
50ACL 98-8015-08
S1ACL 98-8015-09

Plastic envelope containing 3 items: (1) a 50 mL conical plastic
centrifuge tube with sealed stol ampule inside containing liquid. Some
liquid appears to be on the outside of glass ampule even though the
ampule does not appear to be open. (2) 20 mL glass scintillation vial
containing open glass ampule containing liquid in and outside of
ampule. (3) 15 mL plastic conical tube with a “drop” of viscous
yellowish liquid at bottom of tube. Writing on tube “Filter B-212.”

1 qt. mason jar full of composite from scintillation vials. Very viscous
yellowish gelatinous substance. Survey tag shows 5,000 dpm y.

172 liter glass reagent bottle with solid glass stopper. Bottle containing
reddish brown solution ~1/2 full. Markings on bottle. Ferrous Ion
10 mg/mL in H,O L.W. 6/10/91.

~250 mL glass reagent bottle w/solid glass stopper containing reddish
brown liquid with yellowish residue. Markings on bottle: Fe**SO, from
FeSO,.

500 mL plastic bottle with loose B contamination inside plastic bag.
Survey shows ~600 d/m . Bottle markings: 3 M nitric acid leached
glass wool now. Sitting in H,O 3-15-91 RB.

1 qt. mason jar with 50 mL centrifuge tube inside. The tube contains
dark brown solid at bottom, which turned out to be rubber septum.
Survey shows 6 R/h By, 2.5 mR/h y contact with 0.4 mR/h By at 1 ft.

Large plastic zipper bag with smaller bag inside. Small bag contains 2
small plastic vials both marked *2Th. Smaller of the two vials in
7,000 dis/min Py.

2-15 mL conical centrifuge tube also inside larger plastic bag. One
stopped with blue screw cap containing yellowish liquid of 232Th and
second stoppered with cork stopper is dry and small speck of yellow at
bottom of tube and vial appears to be marked as 23°Th.

One 15 mL tube and 50 mL centrifuge tube with ~20 mL liquid both
wrapped in plastic zipper bag. Bag was marked as *°Sr/°°Y; 150 mR/h
By and 0.2 mR/h By. 150 mL dry vial, *°Sr 1 mR/h Y, 200 mR/h By in
plastic bag.

Small plastic zippered bag containing 50 mL centrifuge tube. Tube is
marked C-14 SCNBZDTPA and contains ~20 mL clear liquid.

Large zippered plastic bag with four 50 mL plastic centrifuge tubes,
inside each tube in small ion exchange column two of which contain
~10 mL of liquid. The plastic bag is also wet, contaminated?

Large zippered plastic bag with one 50 mL centrifuge tube w/screw
cap. Inside the tube is another vial and some brownish powder.
Markings on tube: NC1-Ba cdta 4C?
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TABLE K.2 (Cont.)
Sample ID ACL # Description
52ACL 98-8015-10  9-20 mL glass scintillation vials wrapped in a plastic bag. Some vials

have markings indicating 903y, 20y, 11,000 dis/min & and loose
contamination on exterior of vials 4,000 dis/min By.

53ACL 98-8015-11  Small plastic bag with glass beaker (30 mil) w/small volumetric flask.
Dark brown viscous liquid inside the flask. Beaker marked as Lu-176.

Notes: (1) Sample 32 ACL was combined with another oil sample.
(2) Sample 36 ACL was a paraffin sample counted using the Tennelec gas-flow proportional
counting system.
(3) Samples 54 ACL, 55 ACL, and 57-65 ACL were all metal samples.
(4) Sample 56 ACL was a smear taken of the trimmer box.
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APPENDIX L:

CHEMICAL SAMPLE ANALYSES
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TABLE L.1 Summary of Oil Sample Analysis

March 30, 1998

Contaminant 3 ACL 6 ACL 13 ACL 24ACL  25ACL 32ACL
Ba (ug/g) <5 <5 <5 <5 <5 31.6
Cd (ug/g) <3 <3 <3 15.8 8.4 <3
Pb (ug/g) <50 <50 719 <50 <50 <50
Hg (ng/g) 0.02 0.33 0.01 <0.02 47 0.03
Aroclor 1016/1242 (ppb) 1,780 20,140 1,750 1,020 940 3,990
Gross a (pCi/g) <0.3 <0.4 <0.3 <4 <4 <0.3
Gross P (pCi/g) <04 0.8"03 <0.4 <7 <7 <0.4
214B; (pCi/g) | 1.10.11 <0.2 <0.2 <0.2
226Ra (pCi/g) | 0.79 £ 0.08 <0.2 <0.2 <0.2
232Th (pCilg) | 0.67 £0.07 <02 021002 <0.2
137¢s (pCilg) <0.2 <0.2 <0.2 <0.2 <0.2 <0.2

0Co (pCilg) <0.2 <0.2

241Am (pCi/g) <0.2 <0.2
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TABLE L.2 Summary of Aqueous Solution Analyses

Contaminant 11 ACL-M 19 ACL 20 ACL 31 ACL 35 ACL-M
pH 5.43 and 6.95" 0.05 7.73 " 0.05 6.75 " 0.05 5.87 6 8.40
rising and rising
Ba (ug/mL) <0.02 10.0 <0.02 <0.02 0.26
Cd (ug/mL) 011 - 0.10 <0.01 0.07 <0.01
Cr (ug/mL) 0.14 0.06 <0.01 0.90 1.00
Pb (ug/mL) <0.20 0.55 <0.20 1.08 0.40
Ag (ug/mL) <0.02 <0.02 <0.02 0.06 0.03
Hg (ug/L) 5.73 2.10 1.00 2.15 <0.04
bis(2-ethylhexyl) in blank 40.6
phthalate (ug/L)
Gross a (pCi/mL) 0.6+02 <0.1 <0.1 <02  0.89%0.09
Gross B (pCi/mL) <0.3 <0.3 <0.3 04+02  044+004
2145 :

Bi (pCi/mL) N/A <0.2 <0.2 0.60 + 0.06 <0.2
226Ra (pCi/mL) N/A <0.2 <0.2 0.40 +0.04 <0.2
232Th (pCi/mL) N/A <0.2 <0.2 0.59 + 0.06
137¢Cs (pCi/mL) N/A <0.2 <0.2 <0.2 <0.2
228Th (pC1/mL) <0.2

3H (pCi/mL) <5
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ANALYTICAL CHEMISTRY LABORATORY
Argonne National Laboratory
Argonne, IL 60439

REPORT OF ANALYTICAL RESULTS

Sample Material: Oils . Date Received: 10/2/97
Submitted by: Dolores Geraghty, ESH/HP, 200 Date Reported: 10/6/97
Submitter's ACL Hg (bg/9)
Sample No. Sample No.
3ACL 98-8004-01 0.02
.6ACL -02 0.33
13 ACL 03 0.01
32ACL -04 0.03
Blank <0.005

ICV 81897: 1.17 pg/L

1.22 97.4
1.32 105
1.36 108

Recovery: 93.6%

Known concentration of ICV 81897 = 1.25 ug/L.

NOTE: Mercury was determined by Cold Vapor Atomic Absorption (CVAA) according to
U.S. EPA Method 7470A, SW-846. Samples were digested according to SOP:
ACL-214 (microwave). '

NOTE: Unused sample material will be returned to the Client. Prepared samples will be discarded one (1) month
after the date of this report unless other arrangements are made. When making future inquiries regarding this report,

please reference the ACL sample number(s) above. For further information about the results reported here, please call

L. TenKate at2- 7398 .
Reference(s): CMT Notebook No. 1262, p. 149 (Hg); CMT Notebook No. 1448, p. 154 (Digestion).
Copies To:  D. Geraghty P. Lindahl Analyst(s):  A. Essling
C. Sholeen F. Martino : L. TenKate W
M. Robinet ACL 200 File
lamb D. Green - /‘/ ’%IJ
1017197 D. Graczyk
CMT-24 (5-06)
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ANALYTICAL CHEMISTRY LABORATORY
Argonne National Laboratory
Argonne, IL 60439

ICP-AES Analysis Report

Spec. No.: 58959

Sample Material: 0il

Submitted by: Dolores Geraghty ESH/HP-200 Date Received:10-02-97
Reporting Units: ug/g Date Reported:10-13-97
ACL Number| Your Number| As Ba cd Cr Pb Se Ag
98-8004-01 3ACL <50, <5, <3. <3. <50. <50. <5.
98-8004-02 6ACL <50. <5. <3. <3. <50. <50. <5.
98-8004-03 13ACL <50. <5. <3. <3. 77.9 <50. <5.
98-8004-04 32ACL <50. 31.6 <3. <3. <50. <50. <5.

NOTE: Samples will be discarded one (1) month after date of report unless otherwise arranged. When
making future inquiries regarding this work, you must reference OUR number (s) above. For further
information about the results reported here, please call E. A. Huff at extension 2-3633.
Reference Number: AE Notebook No.1448-p.154,155

Estimated Accuracy:+/-20%

Copies To: D. Geraghty D. Graczyk Analyst(s): E. Huff
C. Sholeen D. Green D. Huff
M. Robinet F. Martino A. Essling
A. Essling
ACL Office
Remarks:
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ANALYTICAL CHEMISTRY LABORATORY
Argonne National Laboratory
Argonne, IL 60439

REPORT OF ANALYTICAL RESULTS

Sample Material: Oil Date Received: 10/2/97
Submitted by: Dolores Geraghty, ESH/HP, 200 Date Reported: 11/18/97
Submitter's ACL PCB Analysis
Sample No. Sample No.
3ACL 98-8004-01 | 1780 ppb Aroclor 1016/1242
" 6ACL -02 | 20,140 ppb Aroclor 1016/1242
13ACL -03 | 1750 ppb Aroclor 1016/1242
32ACL -04 | 3990 ppb Aroclor 1016/1242

Accuracy = = 20%
Precision = + 10%

NOTE: Sample preparation was based on EPA-Method 3580A (SW-846, Revision 1, July

1992). Sample analysis was based on EPA-Method 8081 (SW-846, Revision 0,
September 1994) for the determination of polychlorinated biphenyls (PCBs) as
Aroclors. Surrogate recoveries are within QC limits. Surrogate recovery limits
are based upon limits established by CLP.

NOTE: Unused sample material will be returned to the Client. Prepared samples will be discarded one (1) month
after the date of this report unless other arrangements are made. When making future inquiries regarding this report,
please reference the ACL sample number(s) above. For further information about the results reported here, please call

L. Chromizky at2- 7732
Reference(s):  Data Recorded in Logbook No. 1403, pp. 158-159; and File Folder in Cabinet in R-129:
“PCB Samples \data\1\110797.”
Copies To:  C. Sholeen F. Martino Analyst(s): L. Chromizky (/
M. Robinet L. Chromizky
D. Geraghty
Nac D. Green

11/19/97 A. Boparai

ZMT-84 (9-96)
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ANALYTICAL CHEMISTRY LABORATORY
Argonne National Laboratory
Argonne, IL 60439

ICP-AES Analysis Report

Spec. No.: 58999

Sample Material: Liquid

Submitted by: Dolores Geraghty ESH/HP-200 Date Received:10-16-97
Reporting Units: ug/mL Date Reported:11-26-97
ACL Number| Your Number As Ba cd Cr Pb Se Ag
98-8016-01] 11ACL-M <0.20 <0.02 0.11 0.14 <0.20 <0.20 <0.02

NOTE: Samples will be discarded one (1) month after date of report unless otherwise arranged. When
making future inquiries regarding this work, you must reference OUR number(s) above. For further
information about the results reported here, please call E. A. Huff at extension 2-3633.
Reference Number: LT Notebook No.1257-p.103

Estimated Accuracy:+/-20%

Copies To: D. Geraghty D. Green Analyst(s): E. Huff
C. Sholeen D. Graczyk D. Huff
M. Robinet F. Martino L. TenKate
L. TenKate
ACL Office
Remarks:
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ANALYTICAL CHEMISTRY LABORATORY
Argonne National Laboratory
Argonne, IL 60439

REPORT OF ANALYTICAL RESULTS

Sample Material: Liquid Date Received: 10/16/97
Submitted by: Dolores Geraghty, ESH, 200 Date Reported: 11111/97
Submitter's ACL pH*
Sample No. Sample No.
11ACL-M 98-8016-01° 5.43 and rising

* pH was determined in accordance with U.S. EPA Method 8040B, SW-846 Update !IB,
January 1995, “pH Electrometric Measurement.”

b A stable pH reading could not be obtained for this sample, indicating that the sample is
deionized. The lowest observed pH value was 5.43 and the pH was rising rapidly when

readings were terminated.
librati rifi
pH 7.00 Buffer 6.99 7.01
pH 4.00 Buffer 4.00 4.00

NOTE: Unused sample material will be returned to the Client. Prepared samples will be discarded one (1) month

after the date of this report unless other arrangements are made. When making future inquiries regarding this report,
please reference the ACL sample number(s) above. For further information about the results reported here, please call
L. TenKate ' at2- 7398
Reference(s):  CMT Notebook No. 1491, p. 11.

Copies To: D, Geraghty F. Martino Analyst(s): L. TenKate
C. Sholeen ACL 200 File , /}/‘,&
M. Robinet R4t

/famb D. Green .

1112/97 D. Graczyk
CMT-84 (9-96)
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ANALYTICAL CHEMISTRY LABORATORY
Argonne National Laboratory
Argonne, IL 60439

REPORT OF ANALYTICAL RESULTS

Sample Material: Water Date Received: 10/16/97
Submitted by: Dolores Geraghty, ESH/HP, 200 Date Reported: 11/25/97
Submitter's ACL Volatile Organic Analysis (VOA)
Sample No. Sample No.
11ACL-V 98-8018-01 | Analysis of this sample for volatile organics was performed using method 8260 in the

U.S. EPA Document SW-846 (Third Edition). Attached are CLP (Contract Laboratory
Program)-type reporting forms listing concentration of Method 8260 target compounds
and a recovery report for surrogate compounds with which the sample was spiked.

The EPA-defined qualifier used on the data sheet is defined as follows:

U - Indicates compound was analyzed for, but not detected above the give quantitation
limit.

NOTE: Unused sample material will be returned to the Client. Prepared samples will be discarded one (1) month
after the date of this report unless other arrangements are made. When making future inquiries regarding this report,
please reference the ACL sample number(s) above. For further information about the results reported here, please call

L. Chromizky . at2- 7732
Reference(s):  Data Recorded in Logbook No. 1418, pg. 65; and File Folder in Cabinet Located in Room E-127A.
Copies To:  C. Sholeen A. Boparai Analyst(s): L. Chromizky

M. Robinet F. Martino A

D. Geraghty L. Chromizky é
Nlac D. Green

11/26/97 D. Graczyk

CMT-84 (9-96}
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Data File: /users/chem/msdl.i/loct297.b/988018.d
Report Date: 25-Nov-1997 13:12 (3%5¢[
TARGET COMPOUNDS

Client Name: D. Geraghty Client SDG: loct297.b

Client Sample ID: 11ACL-V Sample Date: 10/16/97

Sample Location: building 211 Sample Point: cyclotron

Lab Sample ID: 98-8018-01A Date Received: 10/16/97

Sample Matrix: WATER Quant Type: ISTD

Analysis Type: VOA " Level: LOW

Data Type: MS DATA

Misc Info: 11ACL-V

CONCENTRATION UNITS:

CAS NO. COMPOUND {ug/L or ug/KG) ug/L Q
75-71-8---~-«=--- DICHLORODIFLUCROMETHANE 10.0 U
74-87-3---"----- CHLOROMETHANE 10.0 U
75-01-4--------- VINYL CHLORIDE 10.0 U
74-83-9--------- BROMOMETHANE 10.0 U
75-00-3--===--=-- CHLOROETHANE 10.0 U
75-69-4-------~~ TRICHLOROFLUOROMETHANE 10.0 U
75-35-4--=----~~-- 1 1-DICHLOROETHENE 10.0 U
75-09-2--------~- METHYLENE CHLORIDE 10.0 U
156-60~-5--~--=-~=-=~ TRANS-1 2-DICHLOROETHENE 10.0 U
75-34-3--------~- 1 1-DICHLOROETHANE 10.0 U
594-20-7-------- 2 2-DICHLOROPROPANE 10.0 u
156-59-2-------~ CIS-1,2-DICHLOROETHENE 10.0 9)
74-97-5-----~-=-~- BROMOCHLOROMETHANE 10.0 U
67-66-3~----=-=~-~ CHLOROFORM 10.0 U
71-55-6------~--~ 1 1 1-TRICHLOROETHANE 10.0 U
56-23-5--------- CARBON TETRACHLORIDE 10.0 U
563-58-6-------- 1 1-DICHLOROPROPENE 10.0 U
71-43-2--------~ BENZENE : 10.0 U
107-06-2-------~- 1 2-DICHLOROETHANE 10.0 U
79-01-6--------- TRICHLOROETHENE 10.0 U
78-87-5-====--~~- 1 2-DICHLOROPROPANE 10.0 U
74-95-3------~--- DIBROMOMETHANE 10.0 U
75-27-4---~----- BROMODICHLOROMETHANE 10.0 9]
10061-02-06--~--- CIS-1 3-DICHLOROPROPENE 10.0 U
108-88-3------~-- TOLUENE 10.0 U
10061-01-05----~ TRANS-1 3-DICHLOROPROPENE 10.0 U
79-00-5--------- 1 1 2-TRICHLOROETHANE 10.0 U
127-18-4-------- TETRACHLOROETHENE _ 10.0 U
142-28-9-------- 1 3-DICHLOROPROPANE 10.0 U
124-48-1------~-~- DIBROMOCHLOROMETHANE 10.0 9)
106-93-4----~~~-~ 1 2-DIBRCMOETHANE 10.0 U
108-90-7----=---~- CHLOROBENZENE 10.0 U
630-20-6-------- 1 1 1 2-TETRACHLOROETHANE 10.0 U
100-41-4-------- ETHYL BENZENE 10.0 U
---------------- m&p - XYLENE 10.0| U
95-47-6--------- o-XYLENE 10.0 U
100-42-5---~----- STYRENE 10.0 U




L-12 March 30, 1998

Data File: /users/chem/msdl.i/loct297.b/988018.d
Report Date: 25-Nov-1997 13:12

91-20-3--------~ NAPHTHALENE 10.
87-61-6-=-=------- 1 2 3-TRICHLOROBENZENE 10.

(3%§&a,
TARGET COMPOUNDS
Client Name: D. Geraghty Client SDG: loct297.b
Client Sample ID: 11ACL-V Sample Date: 10/16/97
Sample Location: building 211 Sample Point’: cyclotron
Lab Sample ID: 98-8018-01A Date Received: 10/16/97
Sample Matrix: WATER Quant Type: ISTD
Analysis Type: VOA Level: LOW
Data Type: MS DATA
Misc Info: 11ACL-V
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/KG) ug/L Q
75-25-2--c-wu--- BROMOFORM 10.0 9)
98-82-8--~~=r=-=x ISOPROPYLBENZENE 10.0 U
108-86-1----=-=-~-- BROMOBENZENE . 10.0 U
79-34-5~=-w-wu-n 1l 1 2 2-TETRACHLOROETHANE 10.0 U
96-18-4---=---~-- 1 2 3-TRICHLOROPROPANE 10.0 U
103-65-1--~===~- n PROPYLBENZENE 10.0 U
95-49-8~--------- 2 CHLOROTOLUENE 10.0 U
95-49-8--~---=---- 4 CHLOROTOLUENE 10.0 U
108-67-8~-=-~~-- 1 3 5-TRIMETHYLBENZENE 10.0 18]
98-06-6-~~=-m=== TERT BUTYLBENZENE 10.0 8]
95-63-6-------~- 1,2,4-TRIMETHYLBENZENE 10.0 u
135-98-8--~--~--- SEC-BUTYLBENZENE 10.0 U
541-73-1-----~~-~ 1 3 DICHLOROBENZENE 10.0 U
106-46-7-~------~ 1 4 DICHLOROBENZENE : 10.0 U
99-87-6----=-~=-- p ISOPROPYLTOLUENE 10.0 8]
95-50~-1--=-=w-=- 1 2-DICHLOROBENZENE 10.0 U
104-51-8--=---=~- n BUTYLBENZENE 10.0 U
96-12~8~--=------~ 1 2-DIBROMO-3-CHLOROPROPANE 10.0 U
120-82-1--=-=--~--- 1l 2 4-TRICHLOROBENZENE 10.0 U
87-68-3----v-=w- HEXACHLOROBUTADIENE 10.0 19)
0 U
0 U
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March 30, 1998

Data File: /users/chem/msdl.i/loct297.b/988018.4

Report Date: 25-Nov-1997 13:12

Client Name: D. Geraghty
Sample Matrix: LIQUID

63%94.3

RECOVERY REPORT

Client SDG: loct297.b
Fraction: VOA

Client ID: 11ACL-V Level: LOW
Data Type: MS DATA SampleType: SAMPLE
Spikelist File: CLPSOILMS.spk Quant Type: ISTD
Method File: /users/chem/msdl.i/loct297.b/rcravz.m
Misc Info: 11ACL-V
. AMOUNT AMOUNT %
SURROGATE COMPOUND ADDED RECOVERED RECOVERED LIMITS
ug/L ug/L
s 16 DIBROMOFLUOROMETHA 50.0 49.6 99.18 86-118
$ 28 TOLUENE d-8 50.0 50.6 101.23 88-110
$ 45 4 BROMOFLUOROBENZE 50.0 49 .4 98.79 86-115

* - Values outside of QC limits

Spike Recovery:

0 out of 3 not found

0 out of 3 outside limits
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ANALYTICAL CHEMISTRY LABORATORY
Argonne National Laboratory
Argonne, IL 60439

REPORT OF ANALYTICAL RESULTS

Sample Material: Water Date Received: 10/16/97
Submitted by: Dolores Geraghty, ESH/HP, 200 Date Reported: 11/26/97
Submitter's ACL Semivolatile Organic Results
Sample No. Sample No.
Semivolatile Tar
Compound Concentration (ug/L) Q
Lab Blank | Di-n-butylphthalate 27.4
(97-1029) | bis(2-Ethylthexyl)phthalate 3.4 J
11ACL-S 98-8017-01 | Di-n-butylphthalate 27.3 B
35 BJ

bis(2-Ethylhexyl)phthalate

NOTE: Sample preparation is based on EPA-Method 3510 (SW-846, Revision 1, July
1992). The analytical method used is based on EPA-Method 8270A (SW-846,
Revision 1, July 1992) for determination of semivolatile organic compounds. The
attached data sheets contain data for one sample and one laboratory blank. The
surrogate recoveries are within QC limits for 12 out of 12 values reported.

For some of the compounds found in the sample that are not on the semivolatile
target compound list, table of tentatively identified compounds (TICs) is included.
TICs were identified by library search. Quantitation is carried out using total ion
chromatogram peak area compared to the peak area of the nearest internal

standard.

The EPA-defined qualifier to be used on the data sheets is as follows:

U - Indicates compound was analyzed for, but not detected above the given quantitation
limit. .

J - Indicates an estimated value. This flag is used under the following circumstances: (1)
when estimating a concentration for tentatively identified compounds (TICs) where a
1:1 response is assumed, (2) when the mass spectral and retention time data indicate
the presence of a compound that meet the SV GC/MS identification criteria, and the
results is less than the estimated quantitation limit, but greater then zero.

NOTE: Unused sample material will be returned to the Client. Prepared samples will be discarded one (1) month
after the date of this report unless other arrangements are made. When making future inquiries regarding this report,
please reference the ACL sample number(s) above. For further information about the results reported here, please call

Y. Tsai at2- 7732
Reference(s):  GC/.MSD-2 Run Logbook No. 2, pg. 59.
Copies To:  D. Geraghty D. Graczyk Analyst(s): Y. Tsai Attachment
C. Sholeen F. Martino (10 Pages)
M. Robinet Y. Tsai . \{T
Nlac . D. Green
12/01/97 A. Boparai
TMT-84 (9-98) Page 10of 2
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ANALYTICAL CHEMISTRY LABORATORY
Argonne National Laboratory
Argonne, IL 60439

REPORT OF ANALYTICAL RESULTS

Sample Material: Water Date Received: 10/16/97
Submitted by: Dolores Geraghty, ESH/HP, 200 Date Reported: 11/26/97
Submitter's ACL Semivolatile Organic Results
Sample No. Sample No.

Compound Concentration (ug/L) Q

N - Indicates presumptive evidence of a compound. This flag is only used for TICs where

the identification is based on a mass spectral library search.

B - This flag is used when the analyte is found in the associated blank as well as the
sample. It indicates possible blank contamination.

NOTE: Unused sample material will be returned to the Client. Prepared samples will be discarded one (1) month
after the date of this report unless other arrangements are made. When making future inquiries regarding this report,
please reference the ACL sample number(s) above. For further information about the results reported here, please call

Y. Tsai at2- 7732
Reference(s): GC/.MSD-2 Run Logbook No. 2, pg. 59.
Copies To:  D. Geraghty D. Graczyk Analyst(s): Y. Tsai Attachment
C. Sholeen F. Martino (10 Pages)
M. Robinet Y. Tsai
Nac D. Green
12/01/97 A. Boparai
20179 paral Page 2 of 2

TMT-B4 (9-96)}
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Data File: /data/msd2.i/2nov257.b/0101001.d
Repcrt Date: 25-Nov-1997 13:18 /

TARGET COMPOUNDS

Client Name: D. Geraghty Client SDG: 2nov257.b
Client Sample ID: Lab Blank, 97-1029 Sample Date:

Sample Location: Sample Point:

Lab Sample ID: Lab Blank, 97-1029 Date Received:

Sample Matrix: WATER Quant Type: ISTD
Analysis Type: SV Level: LOW

Data Type: MS DATA
Misc Info:

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/KG) ug/L Q
62-75~9---=--n~- N-Nitrosodimethylamine 10.0 U
109-06-8-~=-~=~-- 2-Picoline 10.0 U
66-27-3------=--~ Methyl methansulfonate 20.0 U
62-50-0-~----=-~--~ Ethyl methansulfonate 10.0 U
62-53-3-----=-~-- Aniline 10.0 U
108-95-2--~~==-= Phenol 10.0 U
95-57-8~-~--=~=-=-- 2-Chlorophenol 10.0 U
111-44-4-------~ bis(2-Chloroethyl)ether 10.0 U
541-73-1---===-~ 1,3-Dichlorobenzene 10.0 U
106-46-7-~------ 1,4-Dichlorobenzene 10.0 U
95-50~-1-=-===~-==- 1,2-Dichlorobenzene 10.0 U
100-51-6---=-~=~-- Benzyl alcohol 10.0 U
95-48-7---==w-=- 2-Methylphenol . 10.0 U
108-60-1--~--~-- bis(2-Chloroisopropyl) ether 10.0 U
98-86-2-----~--- Acetophenone 10.0 &)
621-64-7---~-~---- N-nitroso-di-n-propylamine 10.0 U
106-44-5--~~~--- 4-Methylphenol 10.0 u
67-72-1---==~=== Hexachloroethane 10.0 U
98-95-3-~-=~=~~-~-- Nitrobenzene 10.0 u
100-75-4~~===mu= N-Nitrosopiperidine 10.0 6)
78-59-1----=-=---- Isophorone 10.0 LU
88-75-5----=--=--- 2-Nitrophenol 10.0 U
105-67-9---~~~~- 2,4-Dimethyphenol 10.0 U
111-91-1~------- bis(2-Chloroethoxy)methane 10.0] U
120-83-2----=---~ 2,4-Dichlorophenol 10.0 U
65-85-0--==~-==-~-~ Benzoic acid 10.0 U
.120-82-1~-----=-- 1,2,4-Trichlorobenzene 10.0 U
91-20-3-----~---- Naphthalene 10.0 U
122-09-8--~----- a,a-Dimethylphenethylamine__ 20.0 U
87-65-0-~------- 2,6-Dichlorophenol 10.0 U
106-47-8---~~--- 4-Chloroaniline 10.0 , U
87-68-3--------- Hexachlorobutadiene 10.0 U
924-16-3----~-~~ N-Nitrosodibutylamine 10.0 U
59-50-7-----~---- 4-Chloro-3-methylphenol 10.0 U
91-57-6--------- 2-Methylnaphthalene 10.0{ U
95-94-3---=mwm-- 1,2,4,5-Tetrachlorobenzene____ 10.0 9)
77-47-4----==~--~ Hexachlorocyclopentadiene 20.01 U
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Data File: /daza/msd2.i/2n0ov257.5/0101001.4 ;&
Report Date: 25-Nov-1997 13:18

TARGET COMPOUNDS

Client Name: D. Geraghty Client SDG: 2nov257.b
Client Sample ID: Lab Blank, 97-1029 Sample Date::

Sample Location: ’ Sample Point:

Lab Sample ID: Lab Blank, 97-1029 Date Received:

Sample Matrix: WATER Quant Type: ISTD
Analysis Type: SV Level: LOW

Data Type: MS DATA
Misc Info:

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/KG) ug/L Q
88-06-2---~-=-=--~ 2,4,6-Trichlorophenol 10.0 U
95-95-4-~--=---=- 2,4,5-Trichlorophenol 10.0 U
91-58-7-----=-~~-=~ 2-Chloronaphthalene 10.0 U
90-13-1--------- 1-Chloronaphthalene 10.0 U
88-74-4--~---~--- 2-Nitroaniline 10.0 8]
131-11-3-~~------ Dimethyl phthalate 10.0 U
208-96-8-~-~----- Acenaphthylene 10.0 U
606-20-2-------- 2,6-Dinitrotoluene 10.0 U
---------------- 3-Nitroaniline 10.0 U
83-32-9-~------- Acenaphthene 10.0 U
51-28-5----=--=-- 2,4-Dinitrophenol 20.0 U
608-93-5--~-=---- Pentachlorobenzene 10.0 U
132-64-9-------- Dibenzofuran . 10.0 U
100-02-7---=-~~~- 4 -Nitrophenol 20.0 U
121-14-2-------- 2,4-Dinitrotoluene 10.0 U
91-59-8--------- 2-Napthylamine 10.0 U
58-90-2--~-=~-~---- 2,3,4,6-Tetrachlorophenol 10.0 U
134-32-7~---~----- 1-Naphthylamine 10.0 U
86~-73-7---==~=-=--~ Fluorene 10.0 U
84-66-2~-------=-~= Diethylphthalate 10.0 U
7005-72-3------- 4-Chlorophenyl phenyl ether 10.0 u
100-01-6----=---- 4-Nitroaniline 10.0 U
534-52-1-------- 4,6-Dinitro-2-methylphenol 10.0 U
———————————————— N-NitrosoDPA & Diphenylamine_ 5.00 U
122-66-7---~~-~--- 1,2-Diphenylhydrazine 10.0 U
101-55-3-------- 4-Bromophenyl phenyl ether_ 10.0| U
- 118-74-1---~---~-- Hexachlorobenzene 10.0 U
62-44-2-----=~--- Phenacetin 10.0 U
87-86-5-~=------ Pentachlorophenol : 10.0 U
82-68-8-~-~------ Pentachloronitrobenzene 10.0 U
92-67-1--==-=--=-~-- 4 -Aminobiphenyl 10.0 U
23950-58-5------ Pronamide 10.0 U
85-01-8~----=-=-~-- Phenanthrene 10.0 U
120-12-7-=--~--=~= Anthracene v 10.0 U
84-74-2--------- Di-n-butylphthalat 27.4
206-44-0--==-=~=--~ Fluoranthene 10.0 U
92-87-5-=---~--~- Benzidine 20.0 U
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Data File: /data/msd2.i/2nov257.b/0101001.4
Report Date: 25-Nov-19%7 13:18 \53

TARGET COMPOUNDS

Client Name: D. Geraghty Client SDG: 2nov257.b
Client Sample ID: Lab Blank, 97-1029 Sample Date: »

Sample Location: Sample Point:

Lab Sample ID: Lab Blank, 97-1029 Date Received:

Sample Matrix: WATER Quant Type: ISTD
Analysis Type: SV Level: LOW

Data Type: MS DATA
Misc Info:

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/KG) ug/L 0
129-00-0-~-~~~--- Pyrene 10.0 U
60-11-7-~-=-=~=~ p-Dimethylaminoazobenzene 10.0 U
85-68-T---mm-cnu- Butylbenzylphthalate 10.0 U
56-55-3---~----- Benzo(a)anthracene 10.0y U
91-94-1--------- 3,3’ -Dichlorobenzidine 10.0 U
218-01-9-----~-- Chrysene 10.0 u
117-81-7-----~--~ bis(2-Ethylhexyl)phthalate 3.40 J
117-84-0-----~-~-~ Di-n-octylphthalate 10.0 i)
205-99-2~-c-o--- Benzo (b) fluoranthene 10.0 U
57-97-6---=~-=--~ 7,12Dimethylbenz (a) anthracen_ 10.0| U
207-08-9-------- Benzo (k) fluoranthene 10.0 U
50-32-8----~=--- Benzo (a) pyrene 10.0 U
56-49-5-----wmu- 3-Methylcholanthrene . 10.0 U
224-42-0--=--=----~ Dibenz(a, j)acridine 10.0 U
193-39-5-~=-m~u- Indeno(1,2,3-cd)pyrene 10.0 U
53-70-3------~~- Dibenzo (a,h)anthracene 10.0 U
191-24-2--~--~---- Benzo(g,h,i)perylene 10.0 U
367-12-4--~----~-~ 2-Fluorophenol 88.8

4165-62-2------- Phenol-d5s 77.8

4165-60-0-=-=-==-=~- Nitrobenzene-d5 81.0

321-60-8~cwmmwu- 2-Fluorobiphenyl 78.4

118-79-6~---~--- 2,4,6-Tribromophenol 127

98904-43-9---~-~ Terphenyl-dl4 87.0
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Data File: /data/msd2.i/2nov257.b/0101001.d 4%.
Report Date: 25-Nov-1997 13:18

RECOVERY REPORT

Client Name: D. Geraghty Client SDG: 2nov257.b
Sample Matrix: LIQUID Fraction: SV

Client ID: Lab Blank, 97-1029 Level: LOW

Data Type: MS DATA SampleType: BLANK
SpikeList File: HPMSS.spk Quant Type: ISTD

Method File: /data/msd2.i/2nov257.b/yt8270.m
Misc Info:

AMOUNT AMOUNT %
SURROGATE COMPOUND ADDED RECOVERED RECOVERED LIMITS
ng ng
[ 4 2-Fluorophenol 200 88.8 44 .41 21-100
$ 7 Phenol-=d5 200 77.8 38.91 10-94
$ 22 Nitrobenzene-dS 100 81.0 80.97 35-114
$ 45 2-Fluorobiphenyl 100 78.4 78.37 43-116
$§ 70 2,4,6-Tribromophen 200 127 63.34 10-123
$ 85 Terphenyl-dl4 100 87.0 86.97 33-141

* - Values outside of QC limits
Spike Recovery: 0 out of 6 outside limits
0 out of 6 not found
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Data File: /data/msd2.i/2nov257.b/988017.d
Report Date: 25-Nov-1997 13:55

TARGET COMPOUNDS

Client Name: D. Geraghty Client SDG: 2nov257.b
Client Sample ID: 11ACL-S Sample Date:

Sample Location: Sample Point:

Lab Sample ID: 98-8017-01 Date Received:

Sample Matrix: WATER Quant Type: ISTD
Analysis Type: SV Level: LOW

Data Type: MS DATA
Misc Info:

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/KG) ug/L Q
62-75-9~-c-nu-n N-Nitrosodimethylamine 10.0 U
109-06-8--~-~--- 2-Picoline 10.0 U
66-27-3------cn- Methyl methansulfonate 20.0 U
62-50-0-----nu-u Ethyl methansulfonate 10.0 U
62-53-3---cu- Aniline 10.0 U
108-95-2-------- Phenol 10.0 U
95-57-8------=-- 2-Chlorophencl 10.0 U
111-44-4-------- bis(2-Chlorcethyl)ether 10.0 U
541-73-1---~---- 1,3-Dichlorobenzene 10.0 U
106-46-7-===-~=- 1,4-Dichlorobenzene 10.0 U
95-50-1-----~---- 1,2-Dichlorobenzene 10.0 U
100-51-6-~------- Benzyl alcohol 10.0 U
95-48-7-----~---- 2-Methylphenol 10.0 U
108-60-1~------- bis(2—Chloroisopropyl)ether__ 10.0 U
98-86-2--------- Acetophenone 10.0 U
621-64-7------~- N-nitroso-di-n-propylamine___ 10.0; U
106-44-5--~---«-- 4-Methylphenol 10.0 u
67-72-1-------- Hexachloroethane 10.0 U
98-95-3---o--u-- Nitrobenzene 10.0 U
100-75~4-~~-~----- N-Nitrosopiperidine 10.0 U
78-59-1---~------ Isophorone 10.0 U
88-75-5-----cu-- 2-Nitrophenol 10.0 4)
105-67-9-------- 2,4-Dimethyphenol 10.0 U
111-91-1-------- bis(2-Chloroethoxy)methane___ 10.0( ©
120-83-2-----w-- 2,4-Dichlorophenol 10.0 U
65-85-0-~-~----- Benzoic acid 10.0 U
120-82-1-------- 1,2,4-Trichlorobenzene 10.0 U
- 91-20-3-------=- Naphthalene 10.0 U
122-09-8-------- a,a-Dimethylphenethylamine___ 20.0f U
87-65-0----=-u-- 2,6-Dichlorophenol 10.0 U
106-47-8~~------ 4-Chloroaniline 10.0 u
87-68-3--------- Hexachlorobutadiene 10.0 U
924-16-3------- -N-Nitrosodibutylamine 10.0 U
59-50-7-~-------- 4-Chloro-3-methylphencl 10.0 U
91-57-6-----=-w-- 2-Methylnaphthalene 10.0 |9
95-94-3--=-u---- 1,2,4,5-Tetrachlorobenzene___ 10.0] U
T7-847-4-~ccce--- Hexachlorocyclopentadiene 20.0 U
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March 30, 1998

Data File: /data/msd2.i/2nov257.b/988017.d

Report Date: 25-

Nov-1997 13:55

TARGET COMPOUNDS

Client Name: D. Geraghty Client SDG: 2nov257.b
Client Sample ID: 11ACL-S Sample Date:

Sample Location: Sample Point:

Lab Sample ID: 98-8017-01 Date Received:

Sample Matrix: WATER

Quant Type: ISTD

Analysis Type: SV ) Level: LOW
Data Type: MS DATA

Misc Info:

CONCENTRATION UNITS:

6

CAS NO. COMPOUND {ug/L or ug/KG) ug/L Q
88-06-2--------=~ 2,4,6-Trichlorophenol 10.0 U
95-95-4---ccmuum 2,4,5-Trichlorophenol 10.0 U
91-58-7----~==--- 2-Chloronaphthalene 10.0 U
90-13-1----=--~- i-Chloronaphthalene 10.0 U
88-74-4-------~~ 2-Nitroaniline 10.0 8]
131-11-3--=-=----- Dimethyl phthalate 10.0 U
208-96-8----=-==-- Acenaphthylene 10.0 U
606-20-2-------- 2,6-Dinitrotoluene 10.0 U
---------------- 3-Nitroaniline 10.0 U
83-32-9---=------ Acenaphthene 10.0 U
51-28-5-------=-- 2,4-Dinitrophenol 20.0 U
608-93-5---www-- Pentachlorobenzene 10.0 U
132-64-9-------~ Dibenzofuran 10.0 u
100-02-7-«=-----~ 4 -Nitrophenol 20.0 U
121-14-2---=--=-~ 2,4-Dinitrotoluene 10.0 U
91-59-8---~----- 2-Napthylamine 10.0 U
58-90-2--------- 2,3,4,6-Tetrachlorophenol 10.0 U
134-32-7~------- 1-Naphthylamine 10.0 U
86-73-7--======-=- Fluorene 10.0 U
84-66-2--~------- Diethylphthalate 10.0 U
7005-72-3-~=~--~ 4-Chlorophenyl phenyl ether 10.0 U
100-01-6---=-==-- 4-Nitroaniline 10.0 U
534-52-1-=~-~--- 4,6-Dinitro-2-methylphenol 10.0 U
———————————————— N-NitrosoDPA & Diphenylamine 5.00f U
122-66-7---=-~-~-- 1,2-Diphenylhydrazine 10.0 U
101-55-3--~----- 4-Bromophenyl phenyl ether 10.0 U
118-74-1---=~--~ Hexachlorobenzene 10.0 U
62-44-2---=--=-=- Phenacetin 10.0 U
87-86~5~--==---- Pentachlorophenol 10.0 U
82-68-8--~~-~----- Pentachloronitrobenzene 10.0 U
92-67-1----~---- 4-Aminobiphenyl 10.0 U
23950-58-5-~--~- Pronamide 10.0 U
85-01-8-~-----=== Phenanthrene 10.0 U
120-12-7--=---=-~- Anthracene 10.0 U
84-74-2--~---=-~ Di-n-butylphthalate 27.3

206-44-0---~-----~ Fluoranthene 10.0 U
92-87-5-----~-~--- Benzidine 20.0 U
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Data File: /data/msdz.i/2nov257.b/988017.d
Report Date: 25-Ncv-1997 13:55 ‘77

TARGET COMPOUNDS

Client Name: D. Geraghty Client SDG: 2nov257.b
Client Sample ID: 11ACL-S Sample Date:

Sample Location: Sample Point:

Lab Sample ID: 98-8017-01 Date Received:

Sample Matrix: WATER Quant Type: ISTD
Analysis Type: SV Level: LOW

Data Type: MS DATA
Misc Info:

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/KG) ug/L Q
129-00-0-------- Pyrene 10.0 8]
60-11-7-----ou-_ p-Dimethylaminocazobenzene 10.0 U
85-68-7-~-~cuu-_- Butylbenzylphthalate 10.0 U
56-55-3-c-c-u___ Benzo (a)anthracene 10.0 U
91-94-1---~co-oo 3,3’-Dichlorobenzidine 10.0 U
218-~01-9---~---- Chrysene 10.0 U
117-81-7----=--- bis(2—Ethylhexyl)phthalate___ 3.49 J
117-84-0----~--- Di-n-octylphthalate 10.0 U
205-99-2----n-._ Benzo (b) fluoranthene 10.0 U
57-97-6-=---c--_ 7,12Dimethylbenz(a)anthracen_ 10.0 U
207-08-9---u---- Benzo (k) fluoranthene 10.0 U
50-32-8-----c--- Benzo (a) pyrene 10.0 U
56-49-5---co-o__ 3-Methylcholanthrene 10.0 U
224-42-0-------- Dibenz(a,j)acridine 10.0 U
193-39-5-------- Indeno (1,2, 3-cd)pyrene 10.0 U
53-70-3--------- Dibenzo (a,h)anthracene 10.0 U
191-24-2--nco-_ Benzo(g,h, i)perylene 10.0 U
367-12~4---~---- 2-Fluorophenol 84.2

4165-62-2----o__ Phenol-ds 56.5

4165-60-0-~----- Nitrobenzene-ds 81.4

321-60-8----~--_ 2-Fluorobiphenyl 77.9

118-79-6~------—- 2,4,6-Tribromophenol 163

98904-43-9-~---- Terphenyl-di4 88.0




L-23 March 30, 1998

Data File: /data/msd2.i/2nov257.b/988017.d
Report Date: 25-Nov-1997 13:55

TENTATIVELY IDENTIFIED COMPOUNDS

Client Name: D. Geraghty Client SDG: 2nov257.b
Client Sample ID: 11ACL-S Sample Date:
Sample Location: Sample Point:
Lab Sample ID: 98-8017-01 Date Received:
Sample Matrix: WATER
Analysis Type: SV Level: LOW
CONCENTRATION UNITS:
Number TICs found: 11 ' (ug/L or ug/KG) ug/L
CAS NUMBER COMPOUND NAME RT EST. CONC. Q
1. Unknown 10.350 1.91 J
2. Unknown 10.478 1.98| —J__
3. Unknown 17.068 1.86 _J__
4. Unknown 21.836 1.13] _J_
5. Unknown 22.920 1.66) _J__
6. Unknown 31.413 4.49| 3
7. Unknown 33.786 2.821 J__
8. Unknown 34.154 4.86 _J_
9. Unknown 34.224 3.22y _J_
10. 646-31-1 Tetracosane 34.881 2.57 J__
11. 0-00-0 2,6,10,15,19,23-HEXAMETHYL 38.229 2.62| NJ__
-2,6,10,14,18,
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Data File: /data/msdz.i/2nov257.b/988017.d
Report Date: 25-Nov-1997 13:55

RECOVERY REPORT

Client Name: D. Geraghty Client SDG: 2nov257.b
Sample Matrix: LIQUID Fraction: sv

Client ID: 11ACL-S Level: LOW

Data Type: MS DATA SampleType: SAMPLE
SpikeList File: HPMSS.spk Quant Type: ISTD

Method File: /data/msd2.i/2nov257.b/yt8270.m
Misc Info:

R AMOUNT AMOUNT %
SURROGATE COMPOUND ADDED RECOVERED RECOVERED LIMITS
ng ng

[ 4 2-Fluorophenol 200 84.2 42.11 21-100
$ 7 Phenol-ds 200 56.5 28.23 10-94
$ 22 Nitrobenzene-ds 100 81.4 81.37 35-114
$ 45 2-F1uorobiphenyl 100 77.9 77.95 43-116
$ 70 2,4,6-Tribromophen 200 163 81.65 10-123
$ 85 Terphenyl-di4 100 88.0 88.02 33-141

* - Values outside of QC limits
Spike Recovery: 0 out of 6 outside limits
0 out of 6 not found
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ANALYTICAL CHEMISTRY LABORATORY
Argonne National Laboratory
Argonne, IL 60439

REPORT OF ANALYTICAL RESULTS

Sample Material: Aqueous Solutions Date Received: 10/1/197
Submitted by: Dolores Geraghty, ESH/HP, 200 Date Reported: 10/2/97
Submitter's ACL pH Measured at 25°C
Sample No. Sample No.
" 19ACL 98-8005-01 6.95 & 0.05
20ACL -02 7.7310.05
31ACL -03 6.75+0.05
03 DbupP 6.60 £0.10

SOP: ACL-014 was followed in the determination of the pH of the solutions.

NOTE: Unused sample material will be returned to the Client. Prepared samples will be discarded one (1) month

after the date of this report unless other arrangements are made. When making future inquiries regarding this report,
please reference the ACL sample number(s) above. For further information about the results reported here, please call

E. Smith at2- 7980 .
Reference(s):  F. Smith Notebook No. 1410, pg. 103.

Copies To:  D. Geraghty F. Martino Analyst(s):  F. Smith .
C. Sholeen ACL 200 File : G%V%
M. Robinet

Nac D. Green

10/3/97 D. Graczyk
CMT-84 (9-98)
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ANALYTICAL CHEMISTRY LABORATORY
Argonne National Laboratory
Argonne, IL 60439

REPORT OF ANALYTICAL RESULTS  REVISED REPORT 1/22/98*

Sample Material: Water Date Received: 10/2/97
Submitted by: Dolores Geraghty, ESH/HP, 200 Date Reported: 10/14/97
Submitter's ACL pg/mL
Sample No. Sample No. As Ba Cd Cr Pb Se Ag
" 19 ACL 98-8005-01 <0.20 10.0 0.10 0.06 0.55 <0.20 <0.02
20 ACL -02 <0.20 <0.02 <0.01 <0.01 <0.20 <0.20 <0.02
31 ACL -03 <0.20 <0.02 0.07 0.90 1.08 <0.20 0.06
QA Data
LCS 8005 | Laboratory Control Sample;
Added: 5.00 10.0 1.00 1.00 5.00 1.00 1.00
Found: 4.70 9.58 0.94 0.93 4,78 1.09 0.87
% Recovery: 94.0 95.8 94.0 93.0 95.6 109.0 87.0
19 ACL Spike 98-8005-0IS | Spike:
Added: 5.00 10.0 1.00 1.00 5.00 1.00 1.00
Found: 4.43 19.2 0.95 0.92 4.95 1.16 0.81
% Recovery: 88.6 92.0 85.0 86.0 88.0 116.0 81.0
19 ACL Spike 98-8005-0ISD | Spike Duplicate:
Duplicate
Added: 5.00 10.0 1.00 1.00 5.00 1.00 1.00
Found: 4.26 19.1 0.94 0.91 4.89 1.01 0.80
% Recovery: 85.2 91.0 84.0 85.0 86.8 101.0 80.0

NOTE: Samples were digested by U.S. EPA Method 3010A and digestates were
analyzed by U.S. EPA Method 6010A (ICP), as described in “Test Methods for
Evaluating Solid Waste, Physical/Chemical Methods,” SW-846, Third Edition,
September 1994 update.

*Revised to correct submitter’s sample number for 98-8005-03.

NOTE: Unused sample material will be returned to the Client. Prepared samples will be discarded one (1) month
after the date of this report unless other arrangements are made. When making future inquiries regarding this report,
please reference the ACL sample number(s) above. For further information about the results reported here, please call

D. Graczyk at2- 3489
Reference(s):  A. Essling Notebook No. 1448, pp. 154-155.
Copies To:  D. Geraghty F. Martino Analyst(s):  A. Essling
C. Sholeen ACL 200 File E. huttD. Hutt Q4
M. Robinet
/amb D. Green
10/15/97 D. Graczyk

CMT-84 (9-96)
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ANALYTICAL CHEMISTRY LABORATORY
Argonne National Laboratory
Argonne, IL 60439

REPORT OF ANALYTICAL RESULTS

Sample Material: Oils Date Received: 10/7/97
Submitted by: Dolores Geraghty, ESH/HP, 200 Date Reported: 10/28/197
Submitter's ACL Hg, pg/g
Sample No. Sample No.
24 ACL 98-8010-01 <0.02
25 ACL 02 47

ICV 102397: 1.39 yg/L  Recovery: 111%
1.34 107%

Known concentration of ICV 102397 = 1.25 pg/L.

NOTE: Mercury was determined by Cold Vapor Atomic Absorption (CVAA) according to
U.S. EPA SW-846, Method 7470A. Sample 98-8010-01 was digested according
to SOP: ACL-212, Sample 98-8010-02 was digested according to U.S. EPA
SW-846, Method 3051 (microwave). Different digestion methods were necessary
because sample 98-8010-01 contained components which interfered with the Hg
determination.

NOTE: Unused sample material will be retumed to the Client. Prepared samples will be discarded one (1) month
after the date of this report unless other arrangements are made. When making future inquiries regarding this report,
please reference the ACL sample number(s) above. For further information about the results reported here, please call

L. TenKate at2- 7398
Reference(s):  CMT Noteboak No. 1262, pg. 150 {(Hg); CMT Notebook No. 1448, pg. 156 (Microwave Digestion).
Copies To:  D. Geraghty F. Martino Analyst(s): L. TenKate
C. Sholeen ACL 200 File A. Essling W
M. Robinet ’
lamb D. Green y!/ /
10128197 D. Graczyk
CMT-34 (9-08)
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ANALYTICAL CHEMISTRY LABORATORY
Argonne National Laboratory
Argonne, IL 60439

ICP-AES Analysis Report

Spec. No.: 58961

Sample Material: 0il

Submitted by: Dolores Geraghty ESH/HP-200 Date Received:10-07-97
Reporting Units: ug/g Date Reported:11-10-97
ACL Number| Your Number As Ba ca Cr Pb Se Ag
98-8010-01| 24ACL <50 <5, i5.8 <3. <50. <50. <5,
§8-8010-02| 25ACL <50, <5, 8.4 <3, <50. <50. <5,

NOTE: Samples will be discarded one (1) month after date of report unless otherwise arranged. When
making future inquiries regarding this work, you must reference OUR number(s) above. For further
information about the results reported here, please call E. A. Huff at extension 2-3633.
Reference Numbexr: AE Notebook No.1448-p.156

Estimated Accuracy:+/-20%

Copies To: D. Geraghty D. Green Analyst(s): E. Huff
C. Sholeen D. Graczyk D. Huff
M. Robinet F. Martino A. Essling
A. Essling

ACL Office

Remarks:
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ANALYTICAL CHEMISTRY LABORATORY
Argonne National Laboratory
Argonne, iL 60439

REPORT OF ANALYTICAL RESULTS

Sample Material: Oil Date Received: 10/7/97
Submitted by: D. Geraghty Date Reported: 11/18/97
Submitter's ACL PCB Analysis
Sample No. Sample No.
24ACL 98-8010-01 | 1020 ppb Aroclor 1016/1242
25ACL -02 | 940 ppb Aroclor 1016/1242
Accuracy= +20%
Precision=+10%

NOTE: Sample preparation was based on EPA-Method 3580A (SW-846, Revision 1,
July 1992). Sample analysis was based on EPA-Method 8081 (SW-846, Revision 0,
September 1994) for the determination of polychlorinated biphenyls (PCBs) as Aroclors.
Surrogate recoveries are within QC limits. Surrogate recovery limits are based upon

limits established by CLP.

NOTE: Unused sample material will be returned to the Client. Prepared samples will be discarded one (1) month
after the date of this report unless other arrangements are made. When making future inquiries regarding this report,
please reference the ACL sample number(s) above. For further information about the results reported here, please call

L. Chromizky at2- 7732
Reference(s):  CMT Logbook No. 1403, p. 158; and file folder in cabinet in R-129: “PCB Samples\data\1\1110797.”
Copies To:  C. Sholeen F. Martino Analyst(s): L. Chromizky
M. Robinet L. Chronmiizky U
D. Geraghty
Naw D. Green
11/18/97 A. Boparai
CMT-84 (9-96)
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Sample Material: 211 Cooling Tower Water

ANALYTICAL CHEMISTRY LABORATORY
Argonne National Laboratory
IL 60439

Argonne,

ICP-ABS Analysis Report

Spec. No.:

58970

Submitted by: Dolores Geraghty ESH/HP-200 Date Received:09-25-97
Reporting Units: ug/mL Date Reported:10-13-97
ACL Number| Your Number As Ba cd Cr Pb Se Ag
§7-8258-01] 35ACL-M 20,20 0.26 <0.01 - 00 0,40 <0,20 0.03

information about the results reported here, please call
Reference Number: AE Notebook No.1448-p.156

rence

NOTE: Samples will be discarded one (1) month after date of report unless otherwise arranged. When
making future inquiries regarding this work, you must refe

OUR

E. A. Huff

number {s) above. For further
at extension 2-3633.

Estimated Accuracy:+/-20%

Copies To: D. Geraghty D. Graczyk

C. Sholeen
M. Robinet
A. Essling
ACL Office

Remarks:

D. Green
F. Martino

Analyst(s): E. Huff

D. Huff
A. Essling
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ANALYTICAL CHEMISTRY LABORATORY
Argonne National Laboratory
Argonne, IL. 60439

REPORT OF ANALYTICAL RESULTS

Sample Material: Waters Date Received: 9/24,10/2,10/16/97
Submitted by: Dolores Geraghty, ESH/HP, 200 Date Reported: 11/14/97
Submitter's ACL Hg (pght)
Sample No. Sample No.
35 ACL-M 97-8258-01 <0.04
19 ACL 98-8005-01 2.10
20 ACL -02 1.00
31 ACL -03 2.15
11 ACL-M 98-8016-01 573
-01S Spike 25.4 (98% Recovery)
-01SD Spike 26.5 (104% Recovery)
Duplicate
Blanks <0.04, 0.04, <0.04
ICV 102397: 1.36 pg/L. Recovery: 108%
1.15 91.6%
1.31 105%
1.14 91.2%
1.32 106%
1.34 107%
Known concentration of ICV 102397 = 1.25 pg/L.
NOTE: Mercury was determined by Cold Vapor Atomic Absorption (CVAA) according
to U.S. EPA Method 7470A, SW-846. Samples were digested according to
SOP: ACL-209. Samples were spiked with Hg at the 20 pg/L level.

L. TenKate

NOTE: Unused sample material will be returned to the Client. Prepared samples will be discarded one (1) month
after the date of this report.unless other arrangements are made. When making future inquiries regarding this report,
please reference the ACL sample number(s) above. For further information about the results reported here, please call

at2- 7398
Reference(s):  CMT Notebook No. 1262, pp. 150-151.
Copies To:  D. Geraghty F. Martino Analyst(s): L. TenKate
C. Sholeen ACL 200 File :
M. Robinet 0‘/ /
/amb D. Green . .
11/19/97 D. Graczyk

CMT-84 (9-96)
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ANALYTICAL CHEMISTRY LABORATORY
Argonne National Laboratory
Argonne, IL 60439

REPORT OF ANALYTICAL RESULTS

Sample Material: 211 Cooling Tower Water Date Received: 9/24/97
Submitted by: Dolores Geraghty, ESH, 200 Date Reported: 10/1/97
Submitter's ACL ' pH*
Sample No. Sample No.
.~ 35ACL-M 97-8258-01° 5.87 — 8.40 and rising

* pH was determined per EPA SW-846 Method 9040, pH Electrometric Measurement.

® A stable pH reading could not be obtained for this sample, indicating that the sample is
deionized. The lowest observed pH value was 5.87 and the pH was rising steadily when

readings were terminated.

Calibration Verification Standard Results:

Initial Final
pH 7.00 Buffer 7.00 7.00
pH 4.00 Buffer 4.00 3.99

NOTE: Unused sample material will be retumed to the Client. Prepared samples will be discarded one (1) month
after the date of this report unless other arrangements are made. When making future inquiries regarding this report,
please reference the AGL sample number(s) above. For further information about the results reported here, please call

at2- 7398

L. TenKate
Reference(s): = CMT Notebook No. 1491, pg. 8.
Copies To:  D. Geraghty P. Lindaht Analyst(s): L.TenKate  /,

C. Sholeen F. Martino

M. Robinet L. TenKate L[“ﬁ Lﬁr
Nac D. Green ACL 200 File AM
10/2/97 D. Graczyk

CMT-84 (0-08)
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ANALYTICAL CHEMISTRY LABORATORY
Argonne National Laboratory
Argonne, IL 60439

REPORT OF ANALYTICAL RESULTS

Sample Material: Water Date Received: 9/24/97
Submitted by: Dolores Geraghty, ESH/MHP, 200 Date Reported: 11/25/97
Submitter's ACL Volatile Organic Analysis (VOA)
Sample No. Sample No.
35ACL-VOC1 97-8259-01 | Analyses of these samples for volatile organics were performed using Method 8260 in the
U.S. EPA Document SW-846 (Third Edition). Attached are CLP {Contract Laboratory
R . Program)-type reporting forms listing concentrations of Method 8260 target compounds
35ACL-VOC1MS 01MS and recovery reports for compounds with which the samples were spiked. Data is
included for one sample, one matrix spike (MS) sample, and one matrix spike duplicate
35ACL- -01MSD | (MSD) sample. The surrogate, MS, and MSD recoveries are within QC limits.
VOC1MSD

The EPA-defined qualifier used on the data sheets is defined as follows:

U - Indicates compound was analyzed for, but not detected above the given quantitation
limit.

NOTE: Unused sample material will be returned to the Client. Prepared samples will be discarded one (1) month
after the date of this report unless other arrangements are made. When making future inquiries regarding this report,
please reference the ACL sample number(s) above. For further information about the results reported here, please call

L. Chromizky at2- 7732
Reference(s):  Data Recorded in Logbook No. 1418, pp. 63-64; and File Folder in Cabinet Located in Room E-127A.
Copies To:  C. Sholeen A. Boparai Analyst(s): L. Chromizky

M. Robinet F. Martino .

D. Geraghty L. Chromizky
Nac D. Green

11/26/97 D. Graczyk

CMY-84 {9-96)
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Report Date: 25-Nov-1997 11:38

Client Name: D. Geraghty
Client Sample ID: 35ACL-VOC1
Sample Location: building 211
Lab Sample ID: 97-8259-01

Data File: /users/chem/msdl.i/loct037.b/1201003.4

Cj%adJ
TARGET COMPOUNDS
Client SDG: loct037.b
Sample Date: 09/24/97

Sample Point: cooling tower
Date Received: 09/24/97

Sample Matrix: WATER Quant Type: ISTD

Analysis Type: VOA Level: LOW

Data Type: MS DATA

Misc Info: 35ACL-VOC1l

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/KG) ug/L Q
75-71-8-=====eu- DICHLORODIFLUOROMETHANE 10.0 U
74-87-3---~----~- CHLOROMETHANE 10.0 U
75-01-4------~--- VINYL CHLORIDE 10.0 U
74-83-9-~~=wu--- BROMOMETHANE 10.0 U
75-00-3-----~---- CHLOROETHANE 10.0 U
75-69-4~~----—-- TRICHLOROFLUOROMETHANE 10.0 U
75-35-4----=--~- 1 1-DICHLOROETHENE 10.0 U
75-09-2«------~- METHYLENE CHLORIDE 10.0 U
156-60-5---~----- TRANS-1 2-DICHLOROETHENE 10.0 8]
75-34-3---~--~-~ 1 1-DICHLOROETHANE 10.0 U
594-20-7~-=-=-=~- 2 2-DICHLOROPROPANE 10.0 U
156-59-2-~--~--- CIS-1,2-DICHLOROCETHENE 10.0 U
74-97-5---=-=---- BROMOCHLOROMETHANE 10.0 U
67-66-3-~---==-=-- CHLOROFORM 10.0 U
71-55-6----=----- 1 1 1-TRICHLOROETHANE 10.0 u
56-23-5--------- CARBON TETRACHLORIDE 10.0 u
563-58-6---~---- 1 1-DICHLOROPROPENE 10.0 U
71-43-2---=--=--~~ BENZENE 10.0 U
107-06-2--~-==~- 1 2-DICHLOROETHANE 10.0 U
79-01-6~-~~~---=-- TRICHLOROETHENE 10.0 U
78-87-5-n=c~vun-- 1 2-DICHLOROPROPANE 10.0 U
74-95-3~-------- DIBROMOMETHANE 10.0 4]
75-27-4«-=-om-m=- BROMODICHLOROMETHANE 10.0 U
10061-02-06~---- CIS-1 3-DICHLOROPROPENE 10.0 U
108-88-3--~w-w~~ TOLUENE 10.0 U
10061-01-05--~--- TRANS~1 3-DICHLOROPROPENE 10.0 U .
79-00-5-----=--- 1 1 2-TRICHLOROETHANE 10.0 U
127-18-4---~-~---- TETRACHLOROETHENE 10.0 U
142-28-9-------- 1 3-DICHLOROPROPANE 10.0 U
124-48-1-----~~- DIBROMOCHLOROMETHANE 10.0 U
106-93-4-------- 1 2-DIBROMOETHANE 10.0 U
108-90-7----~-~- CHLOROBENZENE 10.0 U
630-20-6--~=---~~ 1 1 1 2-TETRACHLOROETHANE 10.0 U
100-41-4---=---~-- ETHYL BENZENE 10.0 U
---------------- m&p-XYLENE 10.0 U
96-47~-6-------~~ Oo-XYLENE 10.0 U
100-42-5-------- STYRENE 10.0 U
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Data File: /users/chem/msdl.i/loct037.b/1201003.d
Report Date: 25-Nov-1997 11:38

CE%aeki/
TARGET COMPOUNDS

Client Name: D. Geraghty Client SDG: 1loct037.b

Client Sample ID: 35ACL-VOCL Sample Date: 09/24/97

Sample Location: building 211 Sample Point: cooling tower

Lab Sample ID: 97-8259-01 Date Received: 09/24/97

Sample Matrix: WATER Quant Type: ISTD

Analysis Type: VOA Level: LOW

Data Type: MS DATA

Misc Info: 35ACL-VOCL

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/KG) ug/L o]
75-25-2~--ccauaa BROMOFORM 10.0 U
98-82-8----2----ISOPROPYLBENZENE 10.0 U
108-86-1-~--=-~--- BROMOBENZENE 10.0 U
79-34-5--wcewu-- 1 1 2 2-TETRACHLOROETHANE 10.0 U’
96-18-4-~-~--~=~ 1 2 3-TRICHLOROPROPANE 10.0 U
103-65-1-~---~-- n PROPYLBENZENE 10.0 U
95-49-8---w-u--= 2 CHLOROTOLUENE 10.0 U
95-49-8--~~----~ 4 CHLOROTOLUENE 10.0 U
108-67-8---=-=-- 1l 3 S5-TRIMETHYLBENZENE 10.0 U
98-06~6~-~-~-~=-- TERT BUTYLBENZENE 10.0 U
95-63-6~~~--m--=- 1,2,4-TRIMETHYLBENZENE 10.0 U
135-98-8~~~-==w- SEC-BUTYLBENZENE 10.0 U
541-73-1--------1 3 DICHLOROBENZENE 16.0 8]
106-46-7-==-~~-- 1 4 DICHLOROBENZENE . 10.0 U
99-87-6-~~--m-n= p ISOPROPYLTOLUENE 10.0 U
95-50-1~--==--~-- 1 2-DICHLOROBENZENE 10.0 U
104-51-8----~--~-~ n BUTYLBENZENE 10.0 U
96-12-8---=-=~=-~- 1 2-DIBROMO-3-CHLOROPROPANE 10.0 U
120-82-1-------~ 1 2 4-TRICHLOROBENZENE 10.0 U
87-68-3~--=vce-a HEXACHLOROBUTADIENE 10.0 U
91-20-3---~----=-- NAPHTHALENE 10.0 U
87-61l-6------=-~ 1 2 3-TRICHLOROBENZENE 10.0 U
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Data File: /users/chem/msdl.i/loct037.b/1201003.4
Report Date: 25-Nov-1997 11:38
0&5&3

RECOVERY REPORT

Client Name: D. Geraghty Client SDG: loct037.b
Sample Matrix: LIQUID Fraction: VOA

Client ID: 35ACL-VOCl Level: LOW

Data Type: MS DATA SampleType: SAMPLE
SpikeList File: CLPSOILMS.spk Quant Type: ISTD

Method File: /users/chem/msdl.i/loct037.b/rcravz.m
Misc Info: 35ACL-VOC1

[)

AMOUNT AMOUNT %

SURROGATE COMPOUND ADDED RECOVERED RECOVERED |LIMITS
ug/L ug/L

$ 16 DIBROMOFLUOROMETHA 50.0 9.6 99.14 86-118

$ 28 TOLUENE d-8 50.0 49.6 99.24 88-110

$ 45 4 BROMOFLUOROBENZE 50.0 49.3 98.60 86-115

* - Values outside of QC limits
Spike Recovery: 0 out of 3 outside limits
0 out of 3 not found
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Data File: /users/chem/msdl.i/loct027.b/1301004.d

Report Date: 25-Nov-1997 11:16

Client Name: D. Geraghty
Client Sample ID: 35ACL-VOC1MS
Sample Location: building 211
Lab Sample ID: 97-8259-01MS
Sample Matrix: WATER

Analysis Type: VOA

Data Type: MS DATA

Misc Info: 35ACL-VOC1MS

TARGET COMPQUNDS

Client SDG: loct027.b
Sample Date: 09/24/97
Sample Point: cooling tower
Date Received: 09/24/97
Quant Type: ISTD

Level: LOW

CONCENTRATION UNITS:

6%94 «

CAS NO. COMPOUND (ug/L or ug/KG) ug/L Q
75-71-8-——1 ----- DICHLORODIFLUOROMETHANE 10.0 U
74-87-3-------u- CHLOROMETHANE 10.0 U
75-01-4--------~ VINYL CHLORIDE 10.0 U
74-83-9----~-~--- BROMOMETHANE 10.0 8)
75-00-3--------- CHLOROETHANE 10.0 u
75-69-4--c--neu- TRICHLOROFLUOROMETHANE 10.0 U
75-35-4--------- 1 1-DICHLOROETHENE 47.8

75-09-2--~cecu-- METHYLENE CHLORIDE 10.0 u
156-60-5---~----- TRANS-1 2-DICHLOROETHENE 10.0 u
75-34-3-~---u--- 1l 1-DICHLOROETHANE 10.0 u
594-20-7-------- 2 2-DICHLOROPROPANE 10.0 U
156-59-2-------- CIS-1,2-DICHLOROETHENE 10.0 U
74-97-5--ccce--- BROMOCHLOROMETHANE 10.0 )
67-66-3---~----- CHLOROFORM 10.0 U
71-55-6-~-------- 1 1 1-TRICHLOROETHANE 10.0 U
56-23-5-----=---- CARBON TETRACHLORIDE 10.0 u
563-58-6-------- 1 1-DICHLOROPROPENE 10.0 U
71-43-2--~--=---=- BENZENE 47.6

107-06-2-------- 1 2-DICHLOROETHANE 10.0 U
79-01-6--------- TRICHLOROETHENE 42 .3

78-87~5-------~- 1 2-DICHLOROPROPANE 10.0 u
74-95-3--------- DIBROMOMETHANE 10.0 U
75-27-4-~-------- BROMODICHLOROMETHANE 10.0 o)
10061-02-06----- CIS-1 3-DICHLOROPROPENE 10.0 U
108-88-3---~---- TOLUENE 46 .8

10061-01-05----- TRANS-1 3-DICHLOROPROPENE 10.0 U
79-00-8--------- 1 1 2-TRICHLOROETHANE 10.0 U
127-18-4-------- TETRACHLOROETHENE 10.0 U
142-28-9-------- 1 3-DICHLOROCPROPANE 10.0 8]
124-48-1---~----- DIBROMOCHLOROMETHANE 10.0 u
106-93-4-------- 1 2-DIBROMOETHANE 10.0 10)
108-90-7-------- CHLOROBENZENE 46.2

-630-20-6-------- 1 1 1 2-TETRACHLOROETHANE 10.0 U
100-41-4-------- ETHYL BENZENE 10.0 U
———————————————— m&p-XYLENE 10.0 U
95-47-6~-~---~-~---- o0-XYLENE 10.0 U
100-42-5---~-----~ STYRENE 10.0 U




L-39 March 30, 1998

Data File: /users/chem/msd1l.i/loct027.b/1301004.d
Report Date: 25-Nov-1997 11:16

.6&345”
TARGET COMPQUNDS
Client Name: D. Geraghty Client SDG: loct027.b
Client Sample ID: 35ACL-VOCIMS Sample Date: 09/24/97
Sample Location: building 211 Sample Point: cooling tower
Lab Sample ID: 97-8259-01MS Date Received: 09/24/97
Sample Matrix: WATER Quant Type: ISTD
Analysis Type: VOA Level: LOW
Data Type: MS DATA
Misc Info: 35ACL-VOC1MS
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/KG) ug/L Q
75-25-2---~-==-"-~ BROMOFORM___ 10.0 U
98-82-8---~-=----ISOPROPYLBENZENE 10.0 U
108-86-1-------- BROMOBENZENE 10.0 U
79-34-5-----~--~ 1 1 2 2-TETRACHLOROETHANE 10.0 U
96-18-4--------- 1 2 3-TRICHLOROPROPANE 10.0 U
103-65-1---=---- n PROPYLBENZENE ' 10.0 U
95-49-8----=---- 2 CHLOROTOLUENE 10.0 ¢)
95-49-8-----~=-~-- 4 CHLOROTOLUENE 10.0 U
108-67-8----~---- 1 3 5-TRIMETHYLBENZENE 10.0 U
98-06-6----=--=-- TERT BUTYLBENZENE 10.0 U
95-63-6~----—-=--- 1,2,4-TRIMETHYLBENZENE 10.0 U
135-98-8-----~--- SEC-BUTYLBENZENE 10.0 U
541-73-1-=-~-==-- 1 3 DICHLOROBENZENE 10.0 U
106-46-7----=--- 1 4 DICHLOROBENZENE . 10.0 U
99-87-6--------~- p ISOPROPYLTOLUENE 10.0 U
95-50-1---=~=-=~-~- 1 2-DICHLOROBENZENE 10.0 U
104-51-8-------- n BUTYLBENZENE 10.0 U
96-12-8-=--=--=~=~-- 1 2-DIBROMO-3-CHLOROPROPANE 10.0 U
120-82-1----=---- 1 2 4-TRICHLOROBENZENE 10.0 U
87-68~-3--=------- HEXACHLOROBUTADIENE 10.0 U
91-20-3-----=--~- NAPHTHALENE 10.0 U
87-61l-6~----==-=-~ 1 2 3-TRICHLOROBENZENE 10.0 U




L-40 March 30, 1998

Data File: /users/chem/msdl.i/loct027.b/1301004.d
Report Date: 25-Nov-1997 11:16

aaéc(r
RECOVERY REPORT
Client Name: D. Geraghty Client SDG: loct027.b
Sample Matrix: LIQUID Fraction: VOA
Client ID: 35ACL-VOC1MS Level: LOW
Data Type: MS DATA SampleType: MS
SpikeList File: CLPSOILMS.spk Quant Type: ISTD
Method File: /users/chem/msdl.i/loct027.b/rcrav2.m
Misc Info: 35ACL-VOC1MS
R AMOUNT AMOUNT %
SPIKE COMPOUND ADDED RECOVERED RECOVERED LIMITS
ug/L ug/L
7 1 1-DICHLOROETHENE 50.0 47.8 95.65 59-172
23 TRICHLOROETHENE 50.0 42.3 84.58 62-137
20 BENZENE 50.0 47.6 95.16 66-142
29 TOLUENE 50.0 46.8 93.52 59-139
37 CHLOROBENZENE 50.0 46.2 92.38 60-133
AMOUNT AMOUNT %
SURROGATE COMPOUND ADDED RECOVERED RECOVERED LIMITS
ug/L ug/L
$ 16 DIBROMOFLUORCMETHA 50.0 58.9 117.80 86-118
$ 28 TOLUENE d4d-8 50.0 52.5 105.09 88-110
$ 45 4 BROMOFLUOROBENZE 50.0 48.6 97.22 86-115

* - Values outside of QC limits
Spike Recovery: 0 out of 8 outside limits
0 out of 8 not found
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Data File: /users/chem/msdl.i/loct027.b/1401005.4
Report Date: 25-Nov-1997 11:31

nga& 7

TARGET COMPOUNDS

Client Name: D. Geraghty Client SDG: loct027.b

Client Sample ID: 35ACL-VOC1MSD Sample Date: 09/24/97

Sample Location: building 211 Sample Point: cooling tower

Lab Sample ID: 97-8259-01MSD Date Received: 09/24/97

Sample Matrix: WATER Quant Type: ISTD

Analysis Type: VOA Level: LOW

Data Type: MS DATA

Misc Info: 35ACL-VOC1MSD

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/KG) ug/L Q
75-71~8-----===-- DICHLORODIFLUOROMETHANE 10.0 U
74-87-3~=-==---- CHLOROMETHANE 10.0 U
75-01-4--------- VINYL CHLORIDE 10.0 U
74-83-9-----=--- BROMOMETHANE 10.0 U
75-00~3----==~--- CHLOROETHANE 10.0 U
75-69-4----~----- TRICHLOROFLUOROMETHANE 10.0 U
75-35-4-----~--- 1l 1-DICHLOROETHENE 54.9
75-09-2--------- METHYLENE CHLORIDE 10.0 U
156-60-5-------- TRANS-1 2-DICHLOROETHENE 10.0 U
75-34-3--------- 1 1-DICHLOROETHANE 10.0 u
584-20-7---=---- 2 2-DICHLOROPROPANE 10.0 U
156-59-2---~---- CIS-1,2-DICHLOROETHENE 10.0 U
74-97=5-==--=--=- BROMOCHLOROMETHANE 10.0 U
67-66-3--------- CHLOROFORM 10.0 U
71-55-6~-~-=--=~-- 1 1 1-TRICHLOROETHANE 10.0 U
56-23-5-~-~------ CARBON TETRACHLORIDE 10.0 U
563-58-6-~~-==~- 1 1-DICHLOROPROPENE 10.0 U
71-43-2~--------- BENZENE 52.6
107-06-2~-------~ 1 2-DICHLOROETHANE 10.0 U
79-01-6--~----~--- TRICHLOROETHENE 49.5
78-87-5-~-------- 1 2-DICHLOROPROPANE 10.0 U
74-95-3--===--=-- DIBROMOMETHANE 10.0 u
75-27-4------~--- BROMODICHLOROMETHANE 10.0 U
10061-02-06----- CIS~-1 3-DICHLOROPROPENE 10.0 U
108-88-3--~~----- TOLUENE 53.7
10061-01-05----- TRANS-1 3-DICHLOROPROPENE 10.0 U
79-00-5-----~-~-- 1 1 2-TRICHLOROETHANE 10.0 U
127-18-4--~------ TETRACHLOROETHENE 10.0 U
142-28-9-------- 1 3-DICHLOROPROPANE 10.0 U
124-48-1-----~--- DIBROMOCHLOROMETHANE 10.0 U
106-93-4-------~ 1 2-DIBROMOETHANE 10.0 U
108-90-7-~-~=---- CHLOROBENZENE 52.1
630-20-6--~------ 1 1 1 2-TETRACHLOROETHANE 10.0 U
100-41-4----=--~-- ETHYL BENZENE 16.0 U
---------------- m&p -XYLENE 10.0 U
95-47-6~~--=-=--- o-XYLENE 10.0 U
100-42-5---=---~- STYRENE 10.0 9]
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Data File: /users/chem/msdl.i/loct027.b/1401005.4
Report Date: 25-Nov-1997 11:31

_04548
TARGET COMPOUNDS
Client Name: D. Geraghty Client SDG: loct027.b
Client Sample ID: 35ACL-VOC1MSD Sample Date: 09/24/97
Sample Location: building 211 Sample Point: cooling tower
Lab Sample ID: 97-8259-01MSD Date Received: 09/24/97
Sample Matrix: WATER Quant Type: ISTD
Analysis Type: VOA Level: LOW
Data Type: MS DATA
Misc Info: 35ACL-VOC1MSD
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/KG) ug/L Q
75-25-2-c-w-u--- BROMOFORM 10.0 U
98-82-8-~--=----ISOPROPYLBENZENE 10.0 U
108-86-1--~~=~--- BROMOBENZENE 10.0 U
79-34-5---wmu-n- 1 1 2 2-TETRACHLOROETHANE 10.0 U
96-18-4~-~---~--- 1 2 3-TRICHLOROPROPANE 10.0 U
103-65-1-----~-- n PROPYLBENZENE 10.0 U
95-49-8----wc-u-- 2 CHLOROTOLUENE 10.0 U
95-49-8-~-c----- 4 CHLOROTOLUENE 10.0 U
108-67~-8-------- 1 3 S-TRIMETHYLBENZENE 10.0 U
98-06-6~==-~----~ TERT BUTYLBENZENE 10.0 U
95-63-6--------- 1,2,4-TRIMETHYLBENZENE 10.0 U
135-98-8--~-----~ SEC-BUTYLBENZENE 10.0 u
541-73-1-~-=---- 1 3 DICHLOROBENZENE 10.0 U
106-46-7-------- 1 4 DICHLOROBENZENE : 10.0 o
99-87-6----~-~--~ p ISOPROPYLTOLUENE 10.0 U
95-50-1-~-~-----~ 1 2-DICHLOROBENZENE 10.0 u
104-51-8-------- n BUTYLBENZENE 10.0 U
96-12-8~-=------ 1 2—DIBROMO-3-CHLOROPROPANE__ 10.0 U
120-82-1-------~ 1l 2 4-TRICHLOROBENZENE 10.0 U
87-68-3-~---=----- HEXACHLOROBUTADIENE 10.0 6]
91-20-3---=w-=-- NAPHTHALENE 10.0 U
87-61-6--~--=-~=-~ 1 2 3-TRICHLOROBENZENE 10.0 U
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Data File: /users/chem/msdl.i/1oct027.b/1401005.4

Report Date: 25-Nov-1997 11:31 04346
RECOVERY REPORT
Client Name: D. Geraghty Client SDG: loct027.b
Sample Matrix: LIQUID Fraction: VOA
Client ID: 35ACL-VOC1MSD Level: LOW
Data Type: MS DATA SampleType: MSD
SpikeList File: CLPSOILMS.spk Quant Type: ISTD
Method File: /users/chem/msdl.i/loct027.b/rcrav2.m
Misc Info: 35ACL-VOCIMSD
AMOUNT AMOUNT >
SPIKE COMPOUND ADDED RECOVERED RECOVERED LIMITS
ug/L ug/L
7 1 1-DICHLORODETHENE 50.0 54.9 109.82 59-172
23 TRICHLOROETHENE 50.0 49.5 99.08 62-137
20 BENZENE 50.0 52.6 105.20 66-142
29 TOLUENE 50.0 53.7 107.39 59-139
37 CHLOROCBENZENE 50.0 52.1 104.23 60-133
AMOUNT AMOUNT %
SURROGATE COMPOUND ADDED RECOVERED RECOVERED LIMITS
ug/L ug/L
S 16 DIBROMOFLUOROMETHA 50.0 56.0 112.01 86-118
$ 28 TOLUENE d-8 50.0 51.9 103.89 88-110
$ 45 4 BROMOFLUOROBENZE 50.0 47 .4 94.76 86-115

Spike Recovery:

* - Values outside of QC limits
0 out of 8 outside limits

0 out of 8 not found
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ANALYTICAL CHEMISTRY LABORATORY
Argonne National Laboratory
Argonne, IL 60439

REPORT OF ANALYTICAL RESULTS

Sample Material: Water Date Received: 9/24/97
Submitted by: Dolores Geraghty, ESH/HP, 200 Date Reported: 11/12/97
Submitter’s ACL Semivolatile Organic Results
Sample No. Sample No.
: ivolatile Tar
Compound Concentration (ug/L} Q
Lab Blank Di-n-butyiphthalate 47.9
(97-1003)
35ACL-SVOC 97-8257-01 Di-n-butylphthalate 22,9
bis(2-ethylhexyl)phthalate 40.6
35ACL-SVOC- -01MS | (See attachment for the
MS recoveries of spiked

compounds.)

35ACL-SVOC- -01MSD | (See attachment for the
MSD recoveries of spiked
compounds.)

NOTE: Sample preparation is based on EPA-Method 3510 (SW-846, Revision 1, July
1992.) The analytical method used is based on EPA-Method 8270A (SW-84s,
Revision 1, July 1992) for determination of semivolatile organic compounds. The
attached data sheets contain data for one sample, one matrix spike (MS) sample,
one matrix spike duplicate (MSD) sample and one laboratory blank. The
surrogate recoveries are within QC limits for 24 out of 24 vaiues reported. MS
and MSD recoveries are within QC limits for 22 out of 22 values reported.

The EPA-defined qualifier to be used on the data sheets is as follows:

U - Indicates compound was analyzed for, but not detected above the given quantitation
limit.

NOTE: Unused sample material will be returned to the Client. Prepared samples will be discarded one (1) month

after the date of this report unless other arrangements are made. When making future inquiries regarding this report,
please reference the ACL sample number(s) above. For further information about the results reported here, please call
Y. Tsai at2- 7732

Reference(s):  GC/.MSD-2 Run Logbook No. 2, pg. 59.

Copies To:  D. Geraghty D. Graczyk Analyst(s): Y. Tsai Attachment
C. Sholeen F. Martino (18 Pages)
M. Robinet Y. Tsai Y/r
flac D. Green
11/13/97 A. Boparai
CMT-B4 (9-98)
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Data File: /data/msd2.i/20ct207.b/0101001.d
Report Date: 12-Nov-1997 14:12 I

ANL

TARGET COMPOUNDS

Client Name: D. Geraghty Client SDG: 20ct207.b

Lab Smp Id: Lab Blank, -97-1003 Client Smp ID: Lab Blank, 97-1003
Sample Location: Sample Point:

Sample Date: Date Received:

Sample Matrix: WATER Quant Type: ISTD

Analysis Type: SV Level: LOW

Data Type: MS DATA Operator: Y. Tsai

Misc Info:
CONCENTRATION UNITS:

CAS NO. COMPOUND {ug/L or ug/KG) ug/L o)
62-75-9--------- N-Nitrosodimethylamine 20.0 U
109-06-8---~----- 2-Picoline 20.0 U
66-27-3-=----=-=-~ Methyl methansulfonate 40.0 U
62-50-0---=--===~ Ethyl methansulfonate 20.0 U
62-53-3----~----~ Aniline 20.0 U
108-95-2---~~~~- Phenol 20.0 9]
95-57-8-----==--- 2-Chlorophenol 20.0 U
111-44-4------~~ bis(2-Chloroethyl)ether 20.0 U
541-73-1~------~- 1,3-Dichlorobenzene 20.0 U
106-46-7-----~--- 1,4-Dichlorobenzene 20.0 U
95-50-1--=-~=--~ 1,2-Dichlorobenzene 20.0 U
100-51-6~----=-~-- Benzyl alcohol 20.0 U
95-48-7---------2-Methylphenol 20.0 U
108-60-1-~---=---- bis (2-Chloroisopropyl)ether 20.0 U
98-86-2--~------- Acetophenone . 20.0 U
621-64-7-~=-~--~~~ N-nitroso-di-n-propylamine 20.0 U
106-44-5----~~-- 4-Methylphenol 20.0 U
67-72-1-=====-=-=~ Hexachloroethane 20.0 U
98-95-3--------~ Nitrobenzene 20.0 U
100-75-4-------- N-Nitrosopiperidine 20.0 U
78-59-1--~---==~ Isophorone 20.0 U
88-75-5-~--~----~- 2-Nitrophenol 20.0 u
105-67-9~-------- 2,4-Dimethyphenol 20.0 U
111-91-1-~------~- bis(2-Chloroethoxy)methane 20.0 U
120-83-2~----=-=-= 2,4-Dichlorophenol 20.0 U
65-85-0------~--- Benzoic acid 20.0 U
120-82-1------=-- 1,2,4-Trichlorobenzene 20.0 u
91-20-3~---=----~- Naphthalene 20.0 U
122-09-8-------- a,a-Dimethylphenethylamine_ 40.0 U
87-65-0--~------ 2,6-Dichlorophenol 20.0 U
106-47-8-------- 4-Chloroaniline 20.0 U
87-68-3--------- Hexachlorobutadiene 20.0 U
924-16-3-------- N-Nitrosodibutylamine 20.0 U
59-50-7--------~ 4-Chloro-3-methylphenol 20.0 U
91-57-6--------- 2-Methylnaphthalene 20.0 U
95-94-3---~----= 1,2,4,5-Tetrachlorobenzene _ _ 20.0 U
77-47-4--------- Hexachlorocyclopentadiene 40.0 U
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March 30, 1998

Report Date:

Data File: /data/msd2.i/20ct207.b/0101001.d
12-Nov-1997 14:12

ANL

TARGET COMPOUNDS

AL

Client Name: D. Geraghty Client SDG: 20ct207.b

Lab Smp Id: Lab Blank, 97-1003 Client Smp ID: Lab Blank, 97-1003

Sample Location: Sample Point:

Sample Date: Date Received:

Sample Matrix: WATER Quant Type: ISTD

Analysis Type: SV Level: LOW

Data Type: MS DATA Operator: Y. Tsai

Misc Info:

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/KG) ug/L Q
88-06-2----~---- 2,4,6-Trichlorophenol 20.0 U
95-95-4---~auo-- 2,4,5-Trichloreophenol 20.0 U
91-58-7----~---- 2-Chloronaphthalene 20.0 U
90-13-1------~-- 1-Chloronaphthalene 20.0 U
88-74-4~-------- 2-Nitroaniline 20.0 U
131-11-3-------- Dimethyl phthalate 20.0 u
208-96-8-------- Acenaphthylene 20.0 U
606-20-2--~-=-=-=--- 2,6-Dinitrotoluene 20.0 U
———————————————— 3-Nitroaniline 20.0 U
83-32-9--------- Acenaphthene 20.0 U
51-28-5----=---- 2,4-Dinitrophenocl 40.0 U
608-93-5---wueu- Pentachlorobenzene 20.0 U
132-64-9--~---~---Dibenzofuran 20.0 U
100-02-7-------- 4-Nitrophenol 40.0 U
121-14-2-~------ 2,4-Dinitrotoluene 20.0 U
91-59-8--------- 2-Napthylamine 20.0 U
58-90-2--~-~---- 2,3,4,6-Tetrachlorophenol 20.0 U
134-32-7-------- 1-Naphthylamine 20.0 U
86-73-7T~---=----- Fluorene 20.0 U
84-66-2---------~ Diethylphthalate 20.0 §)
7005-72-3---~--- 4-Chlorophenyl phenyl ether _ 20.0 U
100-01-6~--=-~---- 4-Nitroaniline 20.0 U
534-52-1----=---- 4,6-Dinitro-2-methylphenol___ 20.0 U
---------------- N-NitrosoDPA & Diphenylamine_ 10.0 U
122-66-7-------- 1,2-Diphenylhydrazine 20.0 U
101-55-3-------- 4-Bromophenyl phenyl ether 20.0 U
118-74-1-~--=-=--~- Hexachlorobenzene 20.0 u
62-44-2--------- Phenacetin 20.0 U
87-86-5-----~--~- Pentachlorophenol 20.0 U
82-68-8-~-------- Pentachloronitrobenzene 20.0 U
92-67-1--------- 4-Aminobiphenyl 20.0 U
23950-58-5------~ Pronamide 20.0 §)
85-01-8--------- Phenanthrene 20.0 U
120-12-7---~-~~~ Anthracene 20.0 U
84-74-2--~~----- Di-n-butylphthalate 47.9
206-44-0-------- Fluoranthene 20.0 U
92-87-5-~--=~--- Benzidine 40.0 u
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Data File: /data/msd2.i/20ct207.b/0101001.d
Report Date: 12-Nov-1997 14:12

ANL

TARGET COMPOUNDS

Client Name: D. Geraghty Client SDG: 20ct207.b

Lab Smp Id: Lab Blank, '97-1003 Client Smp ID: Lab Blank, 97-1003
Sample Location: Sample Point:

Sample Date: Date Received:

Sample Matrix: WATER Quant Type: ISTD

Analysis Type: SV Level: LOW

Data Type: MS DATA Operator: Y. Tsai

Misc Info:
CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/XKG) ug/L Q
129-00-0-------~ Pyrene 20.0 U
60-11-7---==-~-~ p-Dimethylaminoazobenzene 20.0 U
85-68-7----=-=---~ Butylbenzylphthalate 20.0 &)
56-55-3--~-=--~-~ Benzo (a) anthracene 20.0 18]
91-94-1----- ----3,3"-Dichlorobenzidine 20.0 U
218-01-9-------~ Chrysene 20.0 U
117-81-7---=----- bis(2-Ethylhexyl)phthalate_ 20.0 U
117-84-0-------- Di-n-octylphthalate 20.0 u
205-99-2-------- Benzo (b) fluoranthene 20.0 U
57-97-6-=~-=~=-=--- 7,12Dimethylbenz (a) anthracen__ 20.0 U
207-08-9-------- Benzo (k) fluoranthene 20.0 U
50-32-8---------Benzo(a)pyrene 20.0 U
56-49-5-==-=-=---- 3-Methylcholanthrene 20.0 U
224-42-0---=-=---- Dibenz(a, j)acridine 20.0 U
193-39-5---=-=--~~ Indeno(1l,2,3-cd)pyrene 20.0 U
53-70-3---=~---- Dibenzo(a,h)anthracene 20.0 U
191-24-2---~----- Benzo(g,h,i)perylene 20.0 U
367-12-4-~-~--=-- 2-Fluorophenol 224

4165-62-2-~-~-~~-~ Phenol-ds 165

4165-60-0---~--- Nitrobenzene-d5 162

321-60-8---=---- 2-Fluorobiphenyl 164

118-79-6--~~---~ 2,4,6-Tribromophenol 293

98904-43-9------ Terphenyl-dl4 163
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Data File: /data/msd2.i/20ct207.b/0101001.d
Report Date: 12-Nov-1997 14:12

ANL

RECOVERY REPORT

Client Name: D. Geraghty Client SDG: 20ct207.b

Sample Matrix: LIQUID - Fraction: SV

Lab Smp Id: Lab Blank, 97-1003 Client Smp ID: Lab Blank, 97-1003
Level: LOW Operator: Y. Tsai

Data Type: MS DATA SampleType: BLANK

SpikeList File: HPMSS.spk - Quant Type: ISTD

Method File: /data/msd2.i/20ct207.b/yt8270.m
Misc Info:

AMOUNT AMOUNT %
SURROGATE COMPOUND ADDED RECOVERED RECOVERED LIMITS
ng ng
S 4 2-Fluorophenol 200.00 111.88 55.94 21-100
S 7 Phenol-ds 200.00 82.65 41.33 10-94
$ 22 Nitrobenzene-d4ds 100.00 81.28 81.28 35-114
$ 45 2-Fluorobiphenyl 100.00 81.77 81.77 43-116
$ 70 2,4,6-Tribromophen 200.00 146.62 73.31 10-123
$ 85 Terphenyl-di4 100.00 81.60 81.60 33-141

* - Values outside of QC limits
Spike Recovery: 0 out of 6 outside limits
0 out of 6 not found
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Data File: /data/msd2.i/20ct207.b/0201002.d
Report Date: 12-Nov-1997 15:00

TARGET COMPOUNDS

Client Name: D. Geraghty Client SDG: 20ct207.b
Client Sample ID: 35ACL-SVOC Sample Date: .
Sample Location: Sample Point:

Lab Sample ID: 97-8257-01 Date Received:

Sample Matrix: WATER Quant Type: ISTD
Analysis Type: SV Level: LOW

Data Type: MS DATA
Misc Info:

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/KG) ug/L 0
62-75-9~~=--~==--= N-Nitrosodimethylamine 10.0 U
109-06-8-------- 2-Picoline 10.0 U
66-27-3--------~ Methyl methansulfonate 20.0 u
62-50-0---~------ Ethyl methansulfonate 10.0 U
62-53-3-----=--- Aniline 10.0 U
108-95-2~--~----- Phenol 10.0 U
95-57-8--------- 2-Chlorophenol 10.0 u
111-44-4-------- bis (2-Chloroethyl)ether 10.0 U
541-73-1-------- 1,3-Dichlorobenzene 10.0 u
106-46-7--~-=-~-~~- 1,4-Dichlorobenzene 10.0 U
95-50-1--=~~==--- 1,2-Dichlorobenzene : 10.0 U
100-51-6--------Benzyl alcohol 10.0 o}
95-48-T--=-=---~ 2-Methylphenol 10.0f U
108-60-1-------- bis (2-Chloroisopropyl)ether_ 10.0 U
98-86-2---~------ Acetophenone 10.0 U
621-64-7-------- N-nitroso-di-n-propylamine_ 10.0 U
106-44-5-~-----~- 4-Methylphenol 10.0 o)
67-72-1-=-=-=-~---- Hexachloroethane 10.0 U
98-95-3--------- Nitrobenzene 10.0 U
100-75-4-------- N-Nitrosopiperidine 10.0 u
78-59-1--=------- Isophorone 10.0 U
88-75-5---=~--~--- 2-Nitrophenol 10.0 U
105-67-9----=~-- 2,4-Dimethyphenol 10.0 U
111-91-1--------~ bis (2-Chloroethoxy)methane__ 10.0 9]
120-83-2---=-=--- 2,4-Dichlorophenol 10.0 U
65-85-0--------- Benzoic acid 10.0 U
120-82-1---=-=---- 1,2,4-Trichlorobenzene 10.0 U
91-20-3~-~-----~ Naphthalene 10.0 U
122-09-8----=---- a,a-Dimethylphenethylamine 20.0 U
87-65-0-~-------~- 2,6-Dichlorophenol 10.0 U
106-47-8~-------- 4-Chlorocaniline 10.0 U
87-68-3---=--=---~- Hexachlorobutadiene 10.0 U
924-16-3-------- N-Nitrosodibutylamine 10.0 U
59-50-7--------- 4-Chloro-3-methylphenol 10.0 U
91-67-6-~-==------ 2-Methylnaphthalene 10.0 U
95-94-3----~----- 1,2,4,5-Tetrachlorobenzene 10.0 U
77-47-4--=-~-=-~-- Hexachlorocyclopentadiene 20.0 0]




L-50 March 30, 1998

Data File: /data/msd2.i/20ct207.b/0201002.d é
Report Date: 12-Nov-1997 15:00

TARGET COMPOUNDS

Client Name: D. Geraghty Client SDG: 20ct207.b
Client Sample ID: 3SACL-SVOC Sample Date:

Sample Location: Sample Point:

Lab Sample ID: 97-8257-01 Date Received:

Sample Matrix: WATER Quant Type: ISTD
Analysis Type: SV Level: LOW

Data Type: MS DATA
Misc Info:

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/KG) ug/L Q
88-06-2----~-~--- 2,4,6-Trichlorophenol 10.0 U
95-95-4-~------- 2,4,5-Trichlorophenol 10.0 U
91-58-7-====--~~ 2-Chloronaphthalene 10.0 U
90-13-1-----=-~-- 1-Chloronaphthalene 10.0 U
88-74-4---------~ 2-Nitroaniline 10.0 U
131-11-3---~-~--- Dimethyl phthalate 10.0 U
208-96-8----~=--- Acenaphthylene 10.0 U
606-20-2-------- 2,6-Dinitrotoluene 10.0 u
---------------- 3-Nitroaniline 10.0 U
83-32-9--------- Acenaphthene 10.0 u
51-28-5--------~ 2,4-Dinitrophenol 20.0 U
608-93-5--------Pentachlorobenzene 10.0 U
132-64-9----- ---Dibenzofuran 10.0 U
100-02-7------~- 4-Nitrophenol 20.0 U
121-14-2-------- 2,4-Dinitrotoluene 10.0 u
91-59-8----=-=--~~ 2-Napthylamine 10.0 U
58-90-2--=-~-~<~~~ 2,3,4,6-Tetrachlorophenol 10.0 U
134-32-7----=~-~ 1-Naphthylamine 10.0 U
86-73~-7---=~--~-~- Fluorene 10.0 U
84-66-2----=-=~~- Diethylphthalate 10.0 U
7005-72-3----==~ 4-Chlorophenyl phenyl ether 10.0 U
100-01-6--=-~~~~ 4-Nitroaniline 10.0 u
534-52-1-----~-- 4,6-Dinitro-2-methylphenol 10.0 U
---------------- N-NitrosoDPA & Diphenylamine_ 5.00 U
122-66-7--~~=~~~ 1,2-Diphenylhydrazine 10.0 U
101-55-3---~-~--- 4-Bromophenyl phenyl ether 10.0 U
118-74-1---==-=--- Hexachlorobenzene 10.0 U
62-44-2------=--~ Phenacetin 10.0 U
87-86-5--=----=-- Pentachlorophenol 10.0 U
82-68-8~-~------- Pentachloronitrobenzene 10.0 U
92-67-1---=--=-=~ 4-Aminobiphenyl 10.0 U
23950-58-5-----~ Pronamide 10.0 U
85-01-8-----=~--~- Phenanthrene 10.0 U
120-12-7-------- Anthracene 10.0 U
84-74-2--~=---=~- Di-n-butylphthalate 22.9

206-44-0---=---~ Fluoranthene 10.0 U
92-87-5----~----- Benzidine 20.0 U




L-51 March 30, 1998

Data File: /data/msd2.i/20ct207.b/0201002.d
Report Date: 12-Nov-1997 15:00 .7

TARGET COMPOUNDS

Client Name: D. Geraghty Client S8DG: 20ct207.b
Client Sample ID: 35ACL-SVOC Sample Date:

Sample Location: Sample Point:

Lab Sample ID: 97-8257-01 Date Received:

Sample Matrix: WATER Quant Type: ISTD
Analysis Type: SV Level: LOW

Data Type: MS DATA
Misc Info:

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/KG) ug/L Q
129-00-0----=--~-- Pyrene 10.0 U
60-11-7-----~-=-- p-Dimethylaminoazobenzene 10.0 U
85-68-7=--~-=---=~= Butylbenzylphthalate 10.0 u
56-55-3-=-~-~---- Benzo (a) anthracene 10.0 u
91-94-1--------- 3,3’ -Dichlorobenzidine 10.0 U
218-01-9-------- Chrysene 10.0 U
117-81-7--=~-~-~-~- bis(2-EthyThexyl)phthalate 40.6

117-84-0-~--~=---- Di-n-octylphthalate 10.0 U
205-99-2---=----~ Benzo (b) fluoranthene 10.0 U
57-97-6--=----=-= 7,12Dimethylbenz (a) anthracen 10.0 U
207-08-9-~------- Benzo (k) fluoranthene 10.0 U
50-32-8---------Benzo(a)pyrene 10.0 U
56-49-5-~------~= 3-Methylcholanthrene 10.0 U
224-42-0-------~ Dibenz(a,j)acridine 10.0 U
193-39-5----=---- Indeno(1,2,3-cd)pyrene 10.0 U
5§3-70-3---~-=--- Dibenzo(a, h)anthracene 10.0 U
191-24-2----=-=~- Benzo({g,h,i)perylene 10.0 U
367-12-4-~=------ 2-Fluorophenol 76.0

4165-62-2--~--=-~- Phenol-ds 52.0

4165-60-0-~-=---- Nitrobenzene-d5 82.4

321-60-8-------~ 2-Fluorobiphenyl 84.7

118-79-6-------- 2,4,6—Tribromophenol 159

98904-43-9------ Terphenyl-dl4 84.9




L-52 March 30, 1998

Data File: /data/msd2.i/20ct207.b/0201002.d
Report Date: 12-Nov-1997 15:00 E;

TENTATIVELY IDENTIFIED COMPOUNDS

Client Name: D. Geraghty Client SDG: 20ct207.b
Client Sample ID: 35ACL-SVOC Sample Date:
Sample Location: Sample Point:
Lab Sample ID: 97-8257-01 Date Received:
Sample Matrix: WATER
Analysis Type: SV Level: LOW
CONCENTRATION UNITS:
Number TICs found: 0 (ug/L or ug/KG) ug/L
CAS NUMBER COMPOUND NAME RT EST. CONC. Q




L-53 March 30, 1998

Data File: /data/msd2.i/20ct207.b/0201002.d
Report Date: 12-Nov-1997 15:00

RECOVERY REPORT

Client Name: D. Geraghty Client SDG: 20ct207.b
Sample Matrix: LIQUID Fraction: SV

Client ID: 35ACL-SVOC Level: LOW

Data Type: MS DATA SampleType: SAMPLE
SpikeList File: HPMSS. spk Quant Type: ISTD

Method File: /data/msd2.i/20ct207.b/yt8270.m
Misc Info:

AMOUNT AMOUNT % |

SURROGATE COMPOUND ADDED RECOVERED RECOVERED LIMITS
ng ng

[ 4 2-Fluorophenol 200 76.0 37.98 21-100
s 7 Phenol-d5 200 52.0 25.99 10-94
s 22 Nitrobenzene-ds 100 82.4 82.40 35-114
$ 45 2-Fluorobiphenyl 100 84.7 84.68 43-116
$ 70 2,4,6-Tribromophen 200 159 79.53 10-123
$ 85 Terphenyl-dl4 100 84.9 84.93 33-141

* - Values outside of QC limits
Spike Recovery: 0 out of 6 outside limits
0 out of 6 not found




L-54 March 30, 1998

Data File: /data/msd2.i/20ct207.b/0301003.d [()
Report Date: 12-MNov-1997 15:37

TARGET COMPOUNDS

Client Name: D. Geraghty Client SDG: 20ct207.b
Client Sample ID: 35ACL-SVOCMS Sample Date:

Sample Location: Sample Point'

Lab Sample ID: 97-8257-01MS Date Received:

Sample Matrix: WATER Quant Type: ISTD
Analysis Type: SV Level: LOW

Data Type: MS DATA
Misc Info:

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/KG) ug/L Q
62-75-9--=--=-==-- N-Nitrosodimethylamine 20.0 U
109-06-8--=--~---- 2-Picoline 20.0 U
66-27-3-=-=~---~ Methyl methansulfonate 40.0 U
62-50-0------~-~~ Ethyl methansulfonate 20.0 U
62-53-3--==-----~ Aniline 20.0 U
108-95-2-------- Phenol 183

95-57-8--=-====~ 2-Chlorophenol 306

111-44-4------~~ bis (2-Chloroethyl)ether 20.0 u
541-73-1----~=~~- 1,3-Dichlorobenzene 20.0 U
106-46-7T---=-=~--~= 1,4-Dichlorobenzene 153

95-50-1----==-~-~ 1, 2-Dichlorobenzene 20.0 U
100-51-6-------~ Benzyl alcohol 20.0 U
95-48-7~-=----~- 2-Methylphenol 20.0 U
108-60-1-~------ bis(2-Chloroisopropyl)ether : 20.0 u
98-86-2--------- Acetophenone 20.0 U
621-64-7T----~-~-~ N-nitroso-di-n-propylamine 167

106-44-5-------- 4-Methylphenol 20.0 U
67-72-1~~-=-=~-=-~ Hexachloroethane 20.0 U
98-95-3--------- Nitrobenzene 20.0 U
100-75-4---=~--- N-Nitrosopiperidine 20.0 U
78-59-1-~=--==-- Isophorone 20.0 U
88-75-5~---=---- 2-Nitrophenol 20.0 U
105-67-9-=-=-~~-~ 2,4-Dimethyphenol 20.0 U
111-91-1-------- bis(2-Chloroethoxy)methane_ 20.0f U
120-83-2-------- 2,4-Dichlorophenol 20.0 )
65-85-0-~-=n-==--~ Benzoic acid 20.0 U
120-82-1--=--=~~ 1,2,4-Trichlorobenzene 150

91-20-3--~~--~-=-~- Naphthalene 20.0 U
122-09-8---~--~-- a,a-Dimethylphenethylamine____ 40.0 U
87-65-0-----=---~- 2,6-Dichlorophenol 20.0 g
106-47-8------~-- 4-Chloroaniline 20.0 U
87-68-3---=-----~- Hexachlorocbutadiene : 20.0 U
924-16-3~--~-~=~~ N-Nitrosodibutylamine 20.0 U
59-50-7~---~-=--- 4-Chloro-3-methylphenol 348

91-57-6-------~~ 2-Methylnaphthalene 20.0 U
95-94-3--=-~---~-- 1,2,4,5-Tetrachlorobenzene_ 20.0 U
77-47-4--~--~---- Hexachlorocyclopentadiene 40.0 U




L-55 March 30, 1998

Data File: /data/msd2.i/20ct207.b/0301003.d
Report Date: 12-Nov-19387 15:37 //

TARGET COMPOUNDS

Client Name: D. Geraghty Client SDG: 20ct207.b
Client Sample ID: 35ACL-SVOCMS Sample Date:

Sample Location: Sample Point':

Lab Sample ID: 97-8257-01MS Date Received:

Sample Matrix: WATER Quant Type: ISTD
Analysis Type: SV Level: LOW

Data Type: MS DATA
Misc Info:

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/KG) ug/L Q
88-06-2~-=~=-~---- 2,4,6-Trichlorophenol 20.0 U
95-95-4-=-~---=-- 2,4,5-Trichlorophenol 20.0( - U
91-58-7---~---~=~ 2-Chloronaphthalene 20.0 U
90-13-1-------~-~ 1-Chloronaphthalene 20.0 U
88-74-4----==~-~ 2-Nitroaniline 20.0 U
131-11-3-------- Dimethyl phthalate 20.0 U
208-96-8---~----- Acenaphthylene 20.0 9]
606-20-2--~----- 2,6-Dinitrotoluene 20.0 U
---------------- 3-Nitroaniline 20.0 U
83-32-9~~=------- Acenaphthene 159

51-28~5-~------~ 2,4-Dinitrophenol 40.0 U
608-93-5~------- .Pentachlorobenzene 20.0 U
132-64-9-------~ Dibenzofuran 20.0 U
100-02-7==-=-=-=~ 4-Nitrophenol : 205

121-14-2--=----~- 2,4-Dinitrotoluene 155

91-59-8-~----=--- 2-Napthylamine 20.0 9]
58-90-2---=-~=---~- 2,3,4,6-Tetrachlorophenol 20.0 U
134-32-7--~----- 1-Naphthylamine 20.0 U
86-73-7T-=-~-==---~- Fluorene 20.0 U
84-66-2--------- Diethylphthalate 20.0 U
7005-72-3--~----~ 4-Chlorophenyl phenyl ether 20.0 U
100-01-6-------~- 4-Nitroaniline 20.0 6]
534-52-1---=--~-- 4,6—Dinitro—z-met:hylphenol___~ 20.0 u
---------------- N-NitrosoDPA & Diphenylamine 10.0 U
122-66-7-------- 1,2-Diphenylhydrazine 20.0 )
101-55-3-------- 4-Bromophenyl phenyl ether 20.0 U
118-74-1-----~-~~ Hexachlorobenzene 20.0 U
62-44-2----~-~-- Phenacetin 20.0 U
87-86-5--~-----~ Pentachlorophenol 405

82-68-8-----~-~-- Pentachloronitrobenzene 20.0 U
92-67-1-----=--~- 4 -Aminobiphenyl 20.0 9]
23950-58-5~-~-~-- Pronamide 20.0 U
85-01-8----=-==-~-~ Phenanthrene 20.0 U
120-12-7---=--~-~-- Anthracene . 20.0 U
84-74-2--=------~ Di-n-butylphthalate 47.4

206-44-0------~-~- Fluoranthene 20.0 U
92-87-5-~-~-==-~-~- Benzidine 40.0 U




L-56 March 30, 1998

Data File: /data/msd2.i/20ct207.b/0201003.d /;Z/
Report Date: 12-Nov-1997 15:37

TARGET COMPOUNDS

Client Name: D. Geraghty Client SDG: 20ct207.b
Client Sample ID: 35ACL-SVOCMS Sample Date:

Sample Location: Sample Point'’:

Lab Sample ID: 97-8257-01MS Date Received:

Sample Matrix: WATER Quant Type: ISTD
Analysis Type: SV Level: LOW

Data Type: MS DATA

Misc Info:

CONCENTRATION UNITS:

CAS NO. COMPOUND {ug/L or ug/KG) ug/L Q
129-00-0--=--=---- Pyrene 145
60-11-7----=~=~- p-Dimethylaminoazobenzene 20.0 U
85-68-7-~-=-----~ Butylbenzylphthalate 20.0 U
56-55-3----~--~-- Benzo (a)anthracene 20.0 U
91-94-1-~-=-=-~-~-- 3,3’ -Dichlorobenzidine 20.0 U
218-01-9-------- Chrysene 20.0 9]
117-81-7-~===-=-=-~ bis(2-Ethylhexyl)phthalate 54.3
117-84-0------~~ Di-n-octylphthalate 20.0 U
205-99-2---=-~-~-~- Benzo (b) fluoranthene 20.0 u
57-97-6----~==~~< 7,12Dimethylbenz (a) anthracen__ 20.0 U
207-08-9-=-~----- Benzo (k) fluoranthene 20.0 u
50-32-8~-=~-=-=-~ Benzo (a)pyrene 20.0 U
56-49-5------~-~- 3-Methylcholanthrene 20.0 U
224-42-0-------- Dibenz (a,j)acridine - 20.0 U
193-39-5-~--~=---- Indeno(1,2,3-cd)pyrene 20.0 u
53-70-3---=-=--- Dibenzo{a, h)anthracene 20.0 U
191-24-2-------- Benzo(g,h, i) perylene : 20.0 U
367-12-4-------- 2-Fluorophenol 241
4165-62-2------~ Phenol-ds 154
4165-60-0-~----- Nitrobenzene-d5 170
321-60-8--=-~---~ 2-Fluorobiphenyl 165
118-79-6--=~~=~- 2,4,6-Tribromophenol 346
98904-43-9---~~~ Terphenyl-di4 172




L-57 March 30, 1998

Data File: /data/msd2.i/20ct207.b/0301003.d 1\5
Report Date: 12-Nov-1997 15:37

RECOVERY REPORT

Client Name: D. Geraghty Client SDG: 20ct207.b
Sample Matrix: LIQUID ) Fraction: SV

Client ID: 3S5ACL-SVOCMS Level: LOW

Data Type: MS DATA SampleType: MS
SpikeList File: MSW.spk Quant Type: ISTD

Method File: /data/msd2.i/20ct207.b/yt8270.m
Misc Info:

’ AMOUNT AMOUNT %
SPIKE COMPOUND ADDED RECOVERED RECOVERED LIMITS
ng ng
8 Phenol 200 96 .4 48.23 12-110
9 2-Chlorophenol 200 153 76.47 27-123
19 N-nitroso-di-n-pro 100 83.7 83.71 41-116
39 4-Chloro-3-methylp 200 174 86.98 23-97
54 Acenaphthene 100 79.6 79.56 46-118
58 4-Nitrophenol 200 103 51.33 10-80
74 Pentachlorophenol 200 203 101.36 9-103
84 Pyrene 100 72.4 72.44 26-127
13 1,4-Dichlorobenzen 100 76.4 76.38 36-97
31 1,2,4-Trichloroben 100 75.0 74.97 39-98
59 2,4-Dinitrotoluene 100 77.7 77.73 24-96
AMOUNT AMOUNT %
SURROGATE COMPOUND ADDED RECOVERED RECOVERED LIMITS
ng ng
S 4 2-Fluorophenol 200 120 60.30 21-100
$ 7 Phenol-ds 200 77.1 38.55 10-94
$ 22 Nitrobenzene-dS5 100 85.0 84.96 35-114
$ 45 2-Fluorobiphenyl 100 82.7 82.72 43-116
5§ 70 2,4,6-Tribromophen 200 173 86.56 10-123
$ 85 Terphenyl-dl4 100 85.9 85.93 33-141

* - Values outside of QC limits
Spike Recovery: 0 out of 17 outside limits
0 out of 17 not found




L-58 March 30, 1998

Data File: /data/msd2.i/20ct207.b/0401004.d
Report Date: 12-Nov-1997 15:35 /HL

TARGET COMPOUNDS

Client Name: D. Geraghty Client SDG: 2o0ct207.b
Client Sample ID: 35ACL-SVOCMSD Sample Date:

Sample Location: Sample Point:

Lab Sample ID: 97-8257-01MSD Date Received:

Sample Matrix: WATER Quant Type: ISTD
Analysis Type: SV Level: LOW

Data Type: MS DATA
Misc Info:

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/KG) ug/L Q
62-75-9-=-=-=--- N-Nitrosodimethylamine 20.0 U
109-06-8-----~-~~ 2-Picoline 20.0 U
66-27-3-~-~—===~ Methyl methansulfonate 40.0 U
62-50-0---~~=--- Ethyl methansulfonate 20.0 U
62-53-3--------~- Aniline 20.0 U
108-95-2~--=-~---- Phenol 200

95-57-8----~=-m-= 2-Chlorophenol 306

111-44-4-~------- bis (2-Chloroethyl)ether 20.0 U
541-73-1-------- 1,3-Dichlorobenzene 20.0 U
106-46-7-~~----- 1,4-Dichlorobenzene 151

95-50-1---=-~--~-- 1,2-Dichlorobenzene 20.0 U
100-51-6--------Benzyl alcohol 20.0 U
95-48-7----=-=-=-= 2-Methylphenol 20.0 U
108-60-1-------- bis(2-Chloroisopropyl)ether 20.0 u
98-86-2--------- Acetophenone 20.0 U
621-64-7-------- N-nitroso-di-n-propylamine____ 166

106-44-5-------~- 4 -Methylphenol 20.0 o)
67-72-1~==-==---- Hexachloroethane 20.0 U
98-95-3-------=~- Nitrobenzene 20.0 U
100-75-4-------~- N-Nitrosopiperidine 20.0 U
78-59-1-=-===--- Isophorone 20.0 U
88-75-5---~=~--- 2-Nitrophenol 20.0 U
105-67-9-------- 2,4-Dimethyphenol 20.0 U
111-91-1---~---- bis (2-Chloroethoxy)methane 20.0( U
120-83-2----~=--- 2,4-Dichlorophenol 20.0 U
65-85-0--------~ Benzoic acid 20.0 u
120-82-1-------~ 1,2,4-Trichlorobenzene 151

91-20-3--~-=-=-=-=-~ Naphthalene 20.0 U
122-09-8-------~ a,a-Dimethylphenethylamine _ 40.0 U
87-65-0----==---- 2, 6-Dichlorophenol 20.0 U
106-47-8-~~--~-- 4-Chloroaniline 20.0 U
87-68-3--=-~=---- Hexachlorobutadiene 20.0 U
924-16-3~------~-- N-Nitrosodibutylamine 20.0 U
59-50-7-=--~----- 4-Chloro-3-methylphenol 338

91-57-6~--=------~ 2-Methylnaphthalene 20.0 u
95-94-3--------~ 1,2,4,5-Tetrachlorobenzene_ 20.0 U
77-47-4----=-=--~ Hexachlorocyclopentadiene 40.0 §)




L-59 March 30, 1998

Data File: /data/msd2.i/20ct207.b/0401004.d
Report Date: 12-Nov-1997 15:35 /5

TARGET COMPOUNDS

Client Name: D. Geraghty Client SDG: 20ct207.b
Client Sample ID: 35ACL-SVOCMSD . Sample Date:

Sample Location: Sample Point:

Lab Sample ID: 97-8257-01MSD Date Received:

Sample Matrix: WATER Quant Type: ISTD
Analysis Type: SV Level: LOW

Data Type: MS DATA
Misc Info:

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/KG) ug/L Q
88-06-2-~====--- 2,4,6-Trichlorophenol 20.0 10)
95-95-4~---—~=-~-~ 2,4,5-Trichlorophenol 20.0 U
91-58-7---=-=---- 2-Chloronaphthalene 20.0 U
90-13-1---=-=---=-- 1-Chloronaphthalene 20.0 U
88-74-4-~-------- 2-Nitroaniline 20.0 U
131-11-3-------- Dimethyl phthalate 20.0 U
208-96-8-------- Acenaphthylene 20.0 U
606-20-2----=---~- 2,6-Dinitrotoluene 20.0 U
———————————————— 3-Nitroaniline 20.0 U
83-32-9-------~-- Acenaphthene 154

51-28-5~-~---~-~- 2,4-Dinitrophenol 40.0 U
608-93-5--------Pentachlorobenzene 20.0 U
132-64-9-------~ Dibenzofuran 20.0 U
100-02-7-=------- 4-Nitrophenol 217

121-14-2--=-=---~ 2,4-Dinitrotoluene 151

91-59-8---=----- 2-Napthylamine 20.0 u
58-90~-2--------- 2,3,4,6-Tetrachlorophenol 20.0 U
134-32-7-=---=---- 1-Naphthylamine 20.0 U
86-73-7--=--=---~- Fluorene 20.0 U
84-66-2---=-----~- Diethylphthalate 20.0 U
7005-72-3-~-=--- 4-Chlorophenyl phenyl ether 20.0 U
100-01-6--=------ 4-Nitroaniline 20.0 U
534-52-1-------- 4,6-Dinitro-2-methylphenol 20.0 )
---------------- N-NitrosoDPA & Diphenylamine_ 10.0 U
122-66-7-----=--~ 1,2-Diphenylhydrazine 20.0 U
101-55-3--~--=--~- 4-Bromophenyl phenyl ether 20.0 u
118-74-1------~- Hexachlorobenzene 20.0 U
62-44-2--------~- Phenacetin 20.0 g
87-86-5-~~------- Pentachlorophenol 400

82-68-8---=----~- Pentachloronitrobenzene 20.0 U
92-67-1-------=-= 4 -Amincbiphenyl 20.0 U
23950-58-5------ Pronamide 20.0 U
85-01-8------~--- Phenanthrene 20.0 4]
120-12-7-=------- Anthracene 20.0 U
84-74-2-----~--~~- Di-n-butylphthalate 52.3

206-44-0-------- Fluoranthene 20.0 U
92-87-5--------~- Benzidine 40.0 U




L-60 March 30, 1998

Data File: /data/msd2.i/20ct207.b/0401004.4d
Report Date: 12-Nov-1997 15:35 /6

TARGET COMPOUNDS

Client Name: D. Geraghty Client SDG: 20ct207.b
Client Sample ID: 35ACL-SVOCMSD Sample Date:

Sample Location: Sample Point:

Lab Sample ID: 97-8257-01MSD Date Received:

Sample Matrix: WATER Quant Type: ISTD
Analysis Type: SV Level: LOW

Data Type: MS DATA
Misc Info:

' CONCENTRATION UNITS:

CAS NO. COMPOUND {ug/L or ug/XG) ug/L 0
129-00-0-------- Pyrene 148

60-11-7-------~-~ p-Dimethylaminoazobenzene 20.0 U
85-68-7T---=------ Butylbenzylphthalate 20.0 U
56-55-3-------=-- Benzo{a)anthracene 20.0 U
91-94-1-v=--=w-=-- 3,3’ -Dichloxobenzidine 20.0 U
218-01-9-~--~---- Chrysene 20.0 U
117-81-7----=---~- bis(2-Ethylhexyl)phthalate_ 9.56 J
117-84-0-~-----~ Di-n-octylphthalate 20.0 U
205-99-2---=--=~- Benzo (b) fluoranthene 20.0 U
57-97-6--==---~-=- 7,12Dimethylbenz (a) anthracen_ 20.0 U
207-08-9----~~-- Benzo (k) fluoranthene 20.0 U
50-32-8--------=Benzo(a)pyrene 20.0 U
56-49-5-----=--~~ 3-Methylcholanthrene 20.0 U
224-42-0-~-=-~~--- Dibenz(a, j)acridine 20.0 U
193-39-5---~-=--~ Indeno(l,2,3-cd)pyrene 20.0 U
53-70-3-------=- Dibenzo (a,h)anthracene 20.0 U
191-24-2-------~ Benzo(g,h,i)perylene 20.0 U
367-12-4-------~ 2-Fluorophenol 238

4165-62-2------- Phenol-d5s 164

4165-60-0------~- Nitrobenzene-d5 171

321-60-8-----=-~- 2-Fluorcbiphenyl 164

118-79-6-~=-=-=--- 2,4,6-Tribromophenol 332

98904-43-9------ Terphenyl-d14 168
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Data File: /data/msd2.i/20ct207.b/0401004.4d /
Report Date: 12-Nov-1997 15:35 -7

RECOVERY REPORT

Client Name: D. Geraghty Client SDG: 20ct207.b
Sample Matrix: LIQUID Fraction: SV

Client ID: 35ACL-SVOCMSD Level: LOW

Data Type: MS DATA SampleType: MSD
SpikeList File: MSW.spk Quant Type: ISTD

Method File: /data/msd2.i/20ct207.b/yt8270.m
Misc Info:

- AMOUNT AMOUNT %

SPIKE COMPOUND ADDED RECOVERED RECOVERED LIMITS!
ng ng ‘
li
8 Phenol 200 100 50.11 12-110}
9 2-Chlorophenol 200 153 76.52 27—123%
19 N-nitroso-di-n-pro 100 83.1 83.14 41-116:

39 4-Chloro-3-methylp 200 169 84.52 23-97
54 Acenaphthene 100 76.9 76.89 46-118'
58 4-Nitrophenol 200 108 54.22 10-80 °

74 Pentachlorophenol 200 200 100.06 9-103
84 Pyrene 100 73.9 73.89 26-127:

13 1,4-Dichlorobenzen 100 75.6 75.57 36-97

31 1,2,4-Trichloroben 100 75.6 75.64 39-98

59 2,4-Dinitrotoluene 100 75.6 75.65 24-96

AMOUNT AMOUNT %
SURROGATE COMPOUND ADDED RECOVERED RECOVERED LIMITS
ng ng

) 4 2-Fluorophenol 200 119 59.60 21-100

$ 7 Phenol-ds 200 82.1 41.05 10-94
$ 22 Nitrobenzene-ds 100 85.4 85.39 35-114
$ 45 2-Fluorobiphenyl 100 81.9 81.87 43-116
$§ 70 2,4,6-Tribromophen 200 166 83.04 10-123
$ 85 Terphenyl-dl4 100 84.1 84.13 33-141

* - Values outside of QC limits
Spike Recovery: 0 out of 17 outside limits
0 out of 17 not found
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APPENDIX M:

INDUSTRIAL HYGIENE SUMMARY REPORT
FOR LEADED PAINT
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‘Date: November 20, 1997

To: C. Sholeen ESH-Health Physics

From: M. Bonkaw ESH-Industrial Hygiene
R. UteschfWV _ ESH-Industrial Hygiene

Subject: Industrial Hygiene Survey Summary Report

f ion : Paint Samples
Location Surveyed: Building 211

Material or H: Measured: Lead

Method of Measurement: TN-spectrace XRF Lead Analyzer
4 : Limit of Detection: 0.0001 mg/cm’

Sample Description and Results:

All painted materials in Building 211 scheduled for demolition in association with the D&D of the
60" Cyclotron Facility were checked for lead using the XRF lead analyzer (15 second sample
interval). See table for results. Where possible, lead in paint concentrations were indicated directly
on the painted materials. : ‘

Applicabl dar
OSHA Lead Standard - 1926.62 (Construction)

Recommendations:

Demolition or renovation work is required to meet the provisions of the OSHA Lead Standard, which
specifies maintaining exposures below 50 ug/m® with certain items triggered at an Action Level of
30 ug/m®. No specific definition of "lead-containing paint” is included in the standard.

However, an amendment to the Toxic Substance Control Act (TOSCA), PL 102-550, SEC 1021,
Title IV, "Lead Exposure Reduction," defines lead-based paint as a surface coating containing lead
in excess of 1 mg/cm?, or 0.5% lead by weight. The Consumer Product Safety Act (CPSA),

16 CFR 1303, defines lead-containing paint as that in excess of 0.06% by weight. The survey
results indicate which materials have paint with lead. The Steel Structures Painting Council reports
that many contractors use the 0.06% level to define their lead projects. Painted materials with results
in excess of the limit of detection for the XRF lead analyzer should be considered lead-containing.

For materials determined to be coated with lead-containing paint, workers should use NIOSH-
approved respirators for lead dust or fume during the demolitions activities.

If feasible, the lead-containing paint can be chemically stripped from the area to be cut. The paint
must be stripped down to bare Teta] and expose an area around the projected cut so that the mechan-
ical saw, arc or torch will not come in contact with paint.
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C. Sholeen 2- November 20, 1997

Industrial Hygiene Survey Summary Report

Recommendations; Continued

The demolition contractor should assure that employees are informed of the Lead Standard
requirements and that good work practices are followed to keep the job site as free as practicable
from accumulation of lead.

The results of this survey, pertaining to lead-containing paint, should be discussed with Mark
Kamiya - EMO. He will assist you in determining whether or not the waste from this project will be
considered hazardous.

Date of Survey_Qctober 2, 1997 . ct: D. Gerhety

Survey by___M. Bonkalski M. Robinet

Analysis by__=-m--oomeeeooee J. Woodring
R. Wynveen
IH File: Building 211
Lead-ANL Projects
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Table: Lead Check Results on Various Paint Materials in Building 211

October 2, 1997 -
Sample Number | Sample Location Results (mg/cm?)

29108 Green Multi-layered Paint on Cinder 03

' Block Walls of A-119

29109 Green Multi-layered Paint on Concrete 0.1
South Wall of A-119

29110 Green Multi-layered Paint on Door 0.6 (Frame)
and Door Frame of A-119 4.7 (Door)

29111 Tan Multi-layered Paint on Cinder 03
Block Walls of A-111 _

29112 Tan Multi-layered Paint on Concrete 02
South Wall of A-111

29113 Tan Paint on Air Handling System in 02
A-111

29114 Tan Multi-layered Paint on Door and 0.5 (Frame)
Door Frame of A-111 5.8 (Door)

29115 Green Multiélayered Paint on Cinder 0.02
Block Walls in B-102

29116 Green Multi-layered Paint on Double 0.05 (Frame)
Doors and Door Frame on B-102 1.2 (Door)

29117 White Paint from Overhead Ductwork <LOD - Negative for Lead
in B-102

29118 Tan Paint on Walls of C-101 (Vault) 02

29119 Brownish Red Paint from Steel Walk- 0.3
way and Stairs

29120 Brownish Red Paint on Yoke 0.1

29121 Tan Paint on Hood 0.1

29122 Gray Paint on Magnet Support (Gray | 23
Magnet) :

29123 Gray Paint on Magnets 0.3

29124 Gray Paint on Crane Ladder 0.67

29125 White Paint on Floor 0.02

29126 Yellow Paint on Magnet 0.7
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Table: Lead Check Results on Various Paint Materials in Building 211 (Cont.)

October 2, 1997
29127 Gray Paint on Magnet Structural Sup- 0.04
port (Yellow Magnet)
29128 Yellow Paint on Floor of C-001 0.05
29129 Yellow Paint on Walls of C-001 0.09
29130 Gray Paint on DC Generators in C- 0.02
001
29131 Yellow Paint with Red Undercoat on 0.08
Personnel Door to C-101
29132 Tan Paint on Walls of B-118 0.8
29133 Yellow Paint on Double Doors and 0.3 (Frame)
Door Frame in B-118 0.3 (Door)
29134 Tan Paint on Differential Coupling in <LOD - Negative for Lead
A-004
29135 Green Paint on Steel Vault in A-051 0.2
29136 Gray Paint from Hydraulic Pumps and 4.9
Associated Piping in A-020
29137 Gray Paint from Hydraulic Pumps and 32
Associated Piping in B-007
29138 White Paint from Cooling Towers <LOD - Negative for Lead

(Outside Building)
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APPENDIX N:

SUMMARY OF ASBESTOS MEASUREMENT RESULTS




N-2

March 30, 1998




N-3 March 30, 1998

Date: March 16, 1998

To: C. Sholeen ESH-HP
From: D. R. Lucas W/ ESH-Industrial Hygiene
R. C. Utesch mu_ ESH-Industrial Hygiene

Subje'ct: Industrial Hygiene Survey Summary Report

Operation Surveyed: ~ Building Material

Location: " Bidg. 211
MatenamuiazamLMaasm 'Fiber Identification

Method of Measurement: | | Polarized Light Microscopy with

Dispersion Staining

See attached table: (Bldg. 211)

Applicable Standards: - OSHA Asbestos Standard (29CFR1926.1101)
Recommendations:

These samples.were collected to determine the fiber content of the material before
removal or demolition.

Since most of the materials were identified as asbestos-containing, employees working
near the identified materials should be notified and precautions should be taken during
the removal of the material. Only PFS-FPE administered licensed asbestos removal
contractor or qualified EMO-Waste Management Mechanics can handle, repair, and/or
remove asbestos-containing material.

As for the cyclotron area which was not included in the survey due to inaccessibility,
asbestos containing pipe wrap material was only identified in room C-001. The pipe -
containing asbestos was labeled chilled water and contained approxnmately 30 linear
feet and five pipe joints. . .

If you or employees have questions regarding results or precaution to be taken, contact
Industrial Hygiene ( 2-3310) or Doug Lucas (2-9781).

Date of Survey: ___Nov 1992- April 1993 ct: D. Geraghty

Survey by:_ D. R. Lucas/BEC J. Woodring

Laboratory Analyses by: ___Stat Analysis Corp. R. Wynveen
File: Bldg. 221

Asbestos- ANL
Projects
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HSA DATABASE TABLE
SUSPECT ACM
HSA LIST BY BUILDING
November 1992 - April 1993
: ARGONNE NATIONAL LABORATORY - EAST
- ] . ARGONNE, ILLINOIS
’ Page 3
~ Bldg| HSA Material Analytical
. # # Description Sample Numbers Results
211 014 Floor Tile Mastic 211-014-FTM-01 ND
8 211-014-FTM-02 1-5% Chrysotile
211-014-FTM-03 NA
211 015 Vibration Duct 211-015-TSI-01 ND
- Isolator 211-015-TSI-02 ND
- 211-015-TSI-03 ND
211 016 Drywall, Tape and 211-016-DW-01 ND
Joint Compound 211-016-DW-02 ND
= 211-016-DW-03 ND
[211 017 Ceiling Tile - 2x4 211-017-CT-01 ND
Lay-in w/Grvs & Dots 211-017-CT-02 ND
& 211-017-CT-03 ND
211 018 Baseboard - 4’ Brown 211-018-BB-01 ND
- with Bottom Lip 211-018-BB-02 ND
211-018-BB-03 ND
211 019 Baseboard Mastic 211-019-BBM-01 ND
= 211-019-BBM-02 ND
[~ 211-019-BBM-03 ND
-
211 020 Transite Wall Panels 211-020-TR-01 30-40% Chrysotile
- 211-020-TR-02 NA
- 211-020-TR-03 NA
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HSA DATABASE TABLE
SUSPECT ACM .
HSA LIST BY BUILDING
November 1992 - April 1993
3 ARCONNE NATIONAIL: LABORATORY - EAST
o ARGONNE, ILLINOIS
Page 4
Bidg HSA [Material : Analytical
o # # . |Description Sample Numbers Results
211 021 Floor Tile - 12x12 211-021-FT-01 ND
& : Tan Mottled 211-021-FT-02 ND
211-021-FT-03 ND

211 022 Floor Tile Mastic 211-022-FTM-01 ND
- 211-022-FTM-02 ND
. 211-022-FTM-03 ND
‘Qll 023 - Baseboard - 4" Black 211-023-BB-01 ND
_ w/Bottom Lip 211-023-BB-02 ND
. 211-023-BB-03 ND
211 024 Baseboard Mastic 211-024-BBM-01 ND

' ' 211-024-BBM-02 ND
, 211-024-BBM-03 ND
211 025 Transite Panels Not Sampled;
- Above Door . Assumed ACM
211 026 Floor Tile - 12x12 Not Sampled;
o Tan w/Brn & Wht Swirl _ Assumed ACM
211 027 Floor Tile Mastic Not Sampled;
: Assumed ACM
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HSA DATABASE TABLE
SUSPECT ACM .
HSA LIST BY BUILDING
November 1992 - April 1993
B ARGONNE NATIONAL LABORATORY - EAST
& ARGONNE, ILLINOIS
. Page 5

- Bldg| HSA |Material : ‘ Analytical
S # Description Sample Numbers Results
- B
211 028 Chilled Water Supply 211-028-TSI-01 1-5% Chrysotile
& Pipe Insulation 211-028-TSI-02 NA

211-028-TSI-03 NA
211 029 Chilled Water Return  211-029-TSI-01 1-5% Chrysotile
: Pipe Insulation 211-029-TSI-02 NA
- 211-029-TSI-03 NA
211 030 Floor Tile - 12x12 211-030-FT-01 ND

Khaki w/White Flecks 211-030-FT-02 ND

i 211-030-FT-03 ND
o
;211 031 Floor Tile Mastic 211-031-FTM-01 ND

211-031-FTM-02 ND
i 211-031-FTM-03 ND
211 032 Baseboard - 6" Black 211-032-BB-01 ND
P~ w/Bottom Lip 211-032-BB-02 ND

: 211-032-BB-03 ND

&
211 033 Baseboard Mastic 211-033-BBM-01 ND
= 211-033-BBM-C2 ND

211-033-BBM-03 ND
| 211 034 Floor Tile - 9x9 211-034-FT-01 ND
2 Beige w/Gray Streaks 211-034-FT-02 ND
- 211-034-FT-03 ND
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HSA DATABASE TABLE
SUSPECT ACM
HSA LIST BY BUILDING

November 1992 - April 1993

ARGONNE NATIONAL LABORATORY - EAST
ARGONNE, . ILLINOIS

Page 6

Gry w/Wht & Brn Fleck

211-041-FT-02
211-041-FT-03

Bldg| HSA Material , Analytical

C# # Description Sample Numbers Results

111 035 Floor Tile Mastic 211-035-FTM-01 1-5% Chrysotile

a3 211-035-FTM-02 NA
211-035-FTM-03 NA

211 036 HSA NUMBER NOT USED

211 037 Pipe Wrap 211-037-TSI-01 ND

. 211-037-TSI-02 ND

- 211-037-TSI-03 ND

11 038 Roof Drain Not Accessible;

Assumed ACM

:11 039 HSA NUMBER NOT USED

nl1 040 HSA NUMBER NOT USED

211 041 Floor Tile - 12x12 211-041-FT-01 1-5% Chrysotile

NA
NA
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HSA DATABASE TARLE
SUSPECT ACM
HSA LIST BY BUILDING
November 1992 - April 1993 .
ARGONNE NATIONAL LABORATORY - EAST

9 ARGONNE, ILLINOIS
Page 7

3

| Bldg| HSA [Material Analytical

. # # Description Sample Numbers Results :

= .

211 042 Floor Tile Mastic 211-042-FTM-01 1-5%Chr 15-20%Amc

. 211-042-FTM-02 NA
211-042-FTM-03 NA

211 043 Tank Insulation 211-043-TSI-01 10-15%Chr 5-10%Amo

E- ) 211-043-TSI-02 NA

| = 211-043-TSI-03 NA

3 .

211 044 Reheat Tank 211-044-TSX-01 15-20% Chrysotile

. Insulation 211-~044-TSI-02 NA

211-044-TSI-03 NA

| 2

211 045 Tank Insulation 211-045-TSI-01 10-15% Chrysotile
211-045-TSI-02 NA

. 211-045-TSI-03 NA

&

?211 046 Chilled Drinking 211-046-TSI-01 1-5% Chrysotile

et Water PJC 211-046-TSI-02 NA

. 211-046-TSI-03 NA

b

$211 047 Chilled Drinking 211-047-TSI-01 1-5% Chrysotile

& Water Pipe Insulation 211-047-TSI-02 NA
211-047-TSI-03 NA

o

211 048 Debris on Floor 211-048-TSI-01 ND

? 211-048-TSI-02 ND

. 211-048-TSI-03 5-10% Chrysotile
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HSA DATABASE TABLE
SUSPECT ACM
HSA LIST BY BUILDING
November 1992 - April 1993
‘ ARGONNE NATIONAL LABORATORY - EAST
L . ARGONNE, ILLINOIS '
Page 8
Bldg| HSA |Material Analytical
b # # Description Sample Numbers Results. o
-
211 049  Fire Door Not Sampled;
2 Assumed ACM
211 050 Floor Tile - 12x12 211-050-FT-01 ND
- Khaki w/White Flecks  211-050-FT-02 ND
o 211-050-FT-03 ND
211 051 Floor Tile Mastic 211-051-FTM-01 ND
211-051-FTM-02 1-5% Chrysotile
- 211-051-FTM-03 NA
-
011 052 Baseboard - 6" 211-052-BB-01 ND
w/Bottom Lip 211-052-BB-02 ND
3 211-052-BB-03 ND
(211 053 Baseboard Mastic 211-053-BBM-~-01 ND
ud 211-053-BBM-02 ND
211-053-BBM-03 ND
211 054 Steam PJC 211-054-TSI-01 1-5% Chrysotile
£ ’ 211-054-TSI-02 NA
) 211-054-TSI-03 NA
211 055 Condensate PJC 211-055-TSI-01 5-10% Chrysotile
- 211-055-TSI-02 NA
[ 211-055-TSI-03 NA
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HSA DATABASE TABLE
SUSPECT ACM .
HSA LIST BY BUILDING
November 1992 - April 1993
ARGONNE NATIONAL LABORATORY - EAST

ARGONNE,
Page 9

ILLINOIS

Bldg| HSA |Material Analytical

g # # Description Sample Numbers Results -

. - :

<211 056 Steam Pipe Insulation 211-056-TSI-01 30-40% Chrysotile

- 211-056-TSI-02 NA
211-056-TSI-03 NA

211 057 Condensate Pipe 211-057-TSI-01 1-5%Chr 15-20%Amo

- Insulation 211-057-TSI-02 NA

e 211-057-TSI-03 NA

211 058 Floor Tile - 9x9 Tan 211-058~FT-01 1-5% Chrysotile

s w/Wht & Dk Brn Strk 211-058-FT-02 NA

g ‘ 211-058-FT-03 NA

e

;211 059 Floor Tile Mastic 211-059-FTM-01 1-5% Chrysotile
211--059-FTM-02 NA

. 211-059-FTM-03 NA

e

211 060 Chilled Water Supply - 211-060-TSI-01 15-20% Chrysotile

o PJC 211-060-TSI-02 NA
211-060-TSI-03 NA

-

;211 061 Chilled Water Return 211-061-TSI-01 10-15% Chrysotile

i PJC 211-061-TSI-02 NA
211-061-T3I-03 NA

211 062 Freon Suction PJC’ 211-062-TSI-01 10-15% Chrysotile

) 211-062-TSI-02 NA

. 211-062-TSI-03 NA
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HSA DATABASE TABLE
SUSPECT ACM
: HSA LIST BY BUILDING
November 1992 - April 1993
ARGONNE NATIONAL LABORATORY - EAST
ARGONNE, ILLINOIS
Page 10

=

PJC

Bldg| HSA |Material ) Analytical
8 # # Description Sample Numbers Results
'b' e N - .
<211 063 Steam PJC 211-063-TSI-01 10-15% Chrysotile
- 211-063-TSI-02 NA
211-063-TSI-03 NA
211 064 Condensate PJC 211-064-TSI-01 10-15% Chrysotile
[ 211-064-TSI-02 NA
e 211-064-TSI-03 NA
211 065 Steam Pipe Insulation 211-065-TSI-01 10-15%Chr 10-15%Am
: 211-065-TSI-02 NA
B 211-065-TSI-03 NA
el
211 066 Laboratory Cold 211-066-TSI-01 10-15% Chrysotile
Water PJC 211-066-TSI-02 NA
211-066-TSI-03 NA
-
211 067 Chilled Water Supply 211-067-TSI-01 15-20% Chrysotile
= PJcC 211-067-TSI-02 NA
211-067-TSI-03 NA
:
211 068 Chilled Water Return 211-068-TSI-01 10-15% Chrysotile
ﬁ PJC 211-068-TSI-02 NA
211-068-TSI—03 NA
-
069 Domestic Cold Water 211-069-TSI-01 10-15% Chrysotile

211-069-TSI-02
211-069-TSI-03

NA
NA




N-12 March 30, 1998

HSA DATABASE TABLE
SUSPECT ACM .
HSA LIST BY BUILDING
November 1992 - April 1993
! ARGONNE NATIONAL. LABORATORY - EAST
5 ARGONNE, ILLINOIS
Page 11
Bldg| HSA |{Material _ Analytical
o # # Description Sample Numbers Results
211 070 Drain PJC 211-070-TSI-01 5-10% Chrysotile
N 211-070-TSI-02 NA
211-070-TSI-03 NA
211 071 Convective Heating 211-071-TSI-01 5-10% Chrysotile
; Supply PJC o 211-071-TSI-02 NA ’
N _ 211-071-TSI-03 NA
211 072 Convective Heating - 211-072-TSI-01 5-10% Chrysotile
Return PJC 211-072-TSI~02 NA
s 211-072-TS1-03 NA
1211 073 Floor Tile - 9x9 211-073-FT-01 ND
Gray w/Ivory Streaks 211-073-FT-02 ND
: 211-073-FT-03 ND
8 v
211 074 Floor Tile Mastic 211-074-FTM-01 1-5% Chrysotile
- 211-074-FTM-02 NA
211-074-FTM-03 NA
211 075  Baseboard - 4" Black  211-075-BB-01 ND
. w/Bottom Lip 211-075-BB-02 ND
[~ : 211-075-BB-03 ND
211 076  Baseboard Mastic 211-076-BBM-01 ND
: 211-076-BBM-02 ND
o 211-076-BBM-03 ND
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HSA DATABASE TABLE
SUSPECT ACM .
~ HSA LIST BY BUILDING .
November 1992 - April 1993

o ARGONNE NATIONAL LABORATORY - EAST
L ARGONNE, ILLINOIS

Page 12

Bldg|{ HSA |Material Analytical

- # # Description Sample Numbers Results
211 077 Floor Tile - 9x9 211-077-FT-01 ND
N Beige w/White Streaks 211-077-FT-02 ND

211-077-FT-03 ND
211 078 Floor Tile Mastic 211-078~-FTM-01 1-5% Chrysotile
X 211-078-FTM-02 NA
- 211-078-FTM-03 NA
11 079 Floor Tile - 12x12 211-079-FT-01 ND
- Khaki w/White Flecks 211-079-FT-02 ND
211-079-FT-03 ND
-
211 080 Floor Tile Mastic 211-080-FTM-01 ND

211-080-FTM-02 ND
v 211-080-FTM-03 ND
211 081 Pipe Sealant 211-081-TSI-01 ND
= 211-081-TSI-02 ND

211-081-TSI-03 ND
-
211 082 Floor Tile - 9x%9 211-082-FT-01 ND
3 Olive w/Blk & Wht 211-082-FT-02 ND
. 211-082-FT-03 ND
L » .
211 083 Floor Tile Mastic 211-083-FTM-01 '1-5% Chrysotile
211-083-FTM-02 NA
&_ 211-083-FTM-03 NA




N-14

March 30, 1998

HSA DATABASE TABLE

SUSPECT ACM

HSA LIST BY BUILDING

November 1992 - April 1993

211-090-FTM-02
211-090-FTM-03

: ARGONNE NATIONAIL LABORATORY - EAST
L ARGONNE, ILLINOIS
Page 13
Bldg| HSA |Material Analytical
- # # Description Sample Numbers Results -
211 084 Heater Insulation 211-084-TSI-01 15-20% Chrysotile
- 211-084-TSI-02 NA
211-084-TSI-03 Na
211 085 Roof Drain PJC 211-085-TSI-01 15-20% Chrysotile
. 211-085-TSI-02 NA
- 211-085-TSI-~03 NA
‘211 086 Floor Tile - 9x9 Tan 211-086-FT-01 ND
w/White Streaks 211-086-FT-02 ND
- 211-086-FT-03 ND
211 087 Floor Tile Mastic 211-087-FTM-01 1-5% Chrysotile
211-087-FTM-02 NA :
5 211-087-FTM-03 ‘NA
o
2211 088 Domestic Cold Water 211-088-TSI-01 5-10% Chrysotile
d PJC 211-088-TSI-02 NA
211-088-TSI-03 NA
211 089 Floor Tile - 9x9 211-089-FT-01 1-5% Chrysotile
i : Gray w/Ivory Streaks 211-089-FT-02 NA
: 211-089-FT-03 NA
&
090 Floor Tile Mastic 211-090-FTM-01 1-5% Chrysotile

‘NA

NA
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HSA DATABASE TABLE

SUSPECT ACM

HSA LIST BY BUILDING

November 1992 - April 1993
ARGONNE NATIONAL LABORATORY - EAST

ARGONNE, ILLINOIS

Page 14

Material
Description

Sample Numbers

Analytical
Results -

-

&

~ Bldg| HSA
o # #

L

211 091
L

o

211 092
o

211 093
—

211 094
211 095
L

h -
211 096
2

L

211 097

Baseboard - 4" Black
w/Bottom Lip

Baseboard Mastic

Drywall, Tape and
Joint Compound

Floor Tile - 9x9 Tan
w/Wht & Rust Strks

Floor Tile Mastic

Roof Drain PJC

Floor Tiie - 9%9
Olive w/Blk & Wht

211-091-BB-01
211-091-BB-02
211-091-BB-03

211-092-BBM-01
211-092-BBM-02
211-092-BBM-03

211-093-DW-01
211-093-DW-02
211-093-DW-03

211-094-FT-01
211-094-FT-02
211-094-FT-03

211-095-FTM-01
211-095-FTM-02
211-095-FTM-03

211-096-TSI-01
211-096-TSI-02
211-096-TSI-03

211-097-FT-01
211-097-FT-02
211-097~-FT-03

R

888 888 888

g88

ND
1-5% Chrysotile
NA

g88
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Lo # # Description Sample Numbers Results .

pon - )

211 098 Floor Tile Mastic 211-098-FTM-01 1-5% Chrysotile’

- 211-098-FTM-02 NA

211-098-FTM-03 NA

211 099 Steam PJC 211-099-TSI-01 ND

3 ‘ 211-099-TSI-02 ND

e 211-099-TSI-03 ND

511 100 Condensate PJC 211-100-TSI-01 1-5% Chrysotile

. 211-100-TSI-02 NA

g 211-100-TSI-03 NA

s

ﬁ,'ll 101 Floor Tile - 9x9 211-101-FT-01 1-5% Chrysotile
Olive w/White Streaks 211-101-FT-02 NA

: 211-101-FT-03 NA

111 102 Floor Tile Mastic 211-102-FTM-01 ND

s 211-102-FTM-02 ND

_ 211-102-FTM-03 ND

711 103  Roof Drain PJC Not Accessible;

’ ' Assumed ACM

[ =9

211 104 Domestic Cold Water 211-104-TSI-01 5-10% Chrysotile

L PJC 211-104-TSI-02 NA

. 211-104-TSI-03 NA
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- # # Description Sample Numbers Results
211 105 Steam Supply PJC 211-105-TSI-01 ND
- : : 211-105-TSI-02 ND

211-105-TSI-03 1-5% Chrysotile
211 106 Steam Return PJC 211-106-TSI-01 1-5% Chrysotile
; 211-106-TSI-02 ND
& 211-106-TSI-03 ND
11 107 Transite Wall Panels 211-107-TR-01 30-40% Chrysotile
. 211-107-TR-02 NA
- 211-107-TR-03 NA
oo
.;211 108 HSA NUMBER NOT USED
£211 109 Steam PJC 211-109-TSI-01 ND
- 211-109-TSI-02 ND
i 211-109-TSI-03 ND
a
=711 110 Condensate PJC 211-110-TSI-01 ND
‘. 211-110-TSI-02 ND

211—110fTSI-03 ND
2
211 111 Baseboard - 2" Black 211-111-BB-01 ND
- w/Bottom Lip 211-111-BB-02 ND
o 211-111-BB-03 ND
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'ﬂ .
211 112 Baseboard Mastic 211-112-BBM-01 ND
; 211-112-BBM-02 ND
211-112-BBM-03 ND
9 o
211 113 Baseboard - 4" Black 211-113-BB-01 ND
w/Bottom Lip 211-113-BB-02 ND
# 211-113-BB-03 ND
511 114 = Baseboard Mastic 211-114-BBM-01 ND
- 211-114-BBM-02 ND
211-114-BBM-03 .ND
-
211 115 Convective Heating 211-115-TSI-01 5-10% Chrysotile
Supply PJC 211-115-TSI-02 NA
- 211-115-TSI-03 NA
L
5211 116 Convective Heating 211-116-TSI-01 5-10% Chrysotile
i Return PJC 211-116-TSI-02 NA
211-116-TSI-03 NA
5
211 117 Heater .Insulation 211-117-TSI-01 5-10% Chrysotile
25 211-117-TSI-02 NA
- 211-117-TSI-03 NA
211 118 Chiller Insulation 211-118-TSI-01 10-20% Chrysotile
2 211-118-TSI-02 ‘NA
&; 211-118-TSI-03 NA
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o *

211 119 Heat Exchanger 211-119-TSI-01 20-25% Amosite

3 Insulation 211-119-TSI-02 NA
211-119-TSI-03 NA

211 120 Vibration Duct 211-120-TSI-01 ND

& Isolator 211-120-TSI-02 ND

~ 211-120-TSI-03 ND

211 121 Chilled Water Supply 211-121-TSI-01 ND

L PJCc 211-121-7TSI-02 ND

E 211-121-TSI-03 ND

o

211 122 Chilled Water Supply 211-122-TSI-01 ND

PJC 211-122-TSI-02 ND

, 211-122-TSI-03 ND

-

}211 123 Chilled Watex Return 211-123-TSI-01 ND

o PJcC 211-123-TSI-02 ND
211-123-TSI-03 ND

- 211 124 Condensate PJC 211-124-TSI-01 ND

. . 211-124-TSI-02 ND

™ 211-124-TSI-03 ND

211 125 Vibration Duct 211-125-TSI-01 ND

. Isolatoxr 211-125-TSI-02 ND

- 211-125-TSI-03 ND
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-

:YJOTE: See KEY page in APPENDIX A for aéronyms/abbreviations/notes.

‘&otal Number of HSA’s: 125
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