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. 1.0 Methodology of Data Gap Analysis

In order to identify all the former and current uses at the Fansteel facility, including storage and usage of

hazardous materials and petroleum products, the following activities were conducted.

e Interviews with client and tenants

. 'Revi;w of files and blueprints pfovidcd by the client

e Reviews of files availablé at ODEQ

e Interviews with ODEQ officials knowledgeable about the property
e Reviews of additional files available on NRC webpage as needed
e Reviews of (EDR) Data Base Search results

e Reviews of Aerial Photographs

2.0 Site Location and Background

The former Fansteel facility is located at 10 Tantaluni Place, Muskogee County, Oklahoma. The site
occupies a portion of Sections 16 and 17 of Township 15 North, Range 19 East, Indian Baseline and
. Meridian. The site location and vicinity are shown on Figure 1.

From 1956 to 1989, Fansteel prdduced tantalum and columbium metal products. The Fansteel property,
located in Muskogee, Oklahoma, is appr%ximately 110 acres in size and contains numerous structures and

contaminated areas, including ponds, buildings, and a waste pile.

Ore and tin slags from tin smelting operations in Thailand were transported to the Fansteel facility by train
and truck and were stored in the following locations: the drums storage pad west of Chem “A” building, in
-areas west of the sodium reduction building and north of pond 8 (ICF Report c_la_tcd November 15, 2002).

_ Historical Oklah0ma Water Resources Board (OWRB) documents reviewed at the Oklahoma Department
of Environmental Quality (ODEQ) revealed that ore barrels, ore residue barrels, and other items were stored
south of the Service building and south of the Chem “A” building. There is no indication that'the area south
of the Service building was a paved or curbed storage area. The area south of the Chem “A” .building was
paitially paved, however, there was not a curb to contain residue and stormwater runoff until the OWRB
requested that Fansteel install a containment curb in this storage area in 1981. According to the 2002 ICF
report and FMRI personnel, an intermediate by-product (termed “gunch”) of the metals extraction process’
was stored in the building called the “Gunch House”, located southeast of the Chem “A” Building. After
. the June 71989 supernatant discharge from Pond 3, WIP was separated from the “acid process water;’ using
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filer presses and the drums containing WIP and other solid process residue were stored on the barrel storage
pad west of the Chem “A” building.

Chemical compounds used initjally included 70% Hydrdﬂuoric Acid, Sulfuric Acid, Methyl Isobutyl
Ketone, Anydric Ammonia, 35% Hydrochloric Acid, 45% liquid caustic potash, Nitric Acid, Sodium
Chloride, Potassium Chloride, Metallic Sodium and Aluminum Powder and Barium Peroxide which were
part of a dry process and not discharged to waste water. Other compounds included janitorial and

maintenance related chemicals.

The initial process that Fansteel used to treat their waste water was to neutralize the acid waste with a
caustic solution generated by another process onsite, then settling out of precipitates, prior to discharge to
the river. In 1971, Fansteel changed the way that ore was extracted to a liquid-liquid solvent extraction

process. The caustic solution was replaced with ammonia, sulfates, and methyl isobutyl ketone (MIBK),
| and hydrofluoric acid (HF). However this process change also increased the quantity of fluorides in the
effluent. Calcium hydroxide (CaOH) was used as treating agent to reduce the fluoride ions in the waste
water which causes the precipitation of calcium ﬂuoﬁde in large quantities and, filled the settling ponds
onsite relatively quickly. The 4% Bi}nionthly progress report dated October 25, 1971, reported that “the
" cooling water treatment agent originally used.and which contained chromates has been replaced by an égent
that does not contain toxic chromates....the sanitary disposal problém has been eliminated by connection
to the city sewer line which dissects the plant site.” This letter also stated that the cooling tower located
near the Chemical buildings was redesigned to recycle the cooling water back into the tower instead of

discharging to Basin 1.

In 1993, Fansteel conducted a characteérization survey to determine existing site contamination.
Radioactivity was found throughout the Chemical “C” building, the process ponds, surrounding soils, and
groundwater and in isolated areas of other site buildings. Following cleanup activities in 1996, NRC
released 35 acres in the northwest portion of the site for unrestricted use, which was transferred to the
Muskogee City-County Port Authority in 1999. In 1997, the license was amended so ore, calcium fluoride,
and wastewater treatment residues containing uraniui and thoriur in various site impoundments could be
reprocessed and reduced in volume. From 1999-2001, a new chemical extraction process was
implemented. In late 2001, Fansteel suspended all operations because of process difficulties and a decline
in the price of tantalum, and stated it would remediate the site for release for unrestricted use. The
Oklahoma Department of Environmental Quality confirmed the presence of trichloroethene (TCE) on the
property in 2007. Site cbntrols are -in process related to the observed radiological impacts, however no

controls are in place related to the observed chemical impacts.
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Excavated WIP material is cﬁrre’ntly stored in the Thermite building, Chem “A” building, the Chem “C”
building, and the Sodium Reduction Building. -

3.0 Geological Setting and Topography

The Fansteel Property is situated in the Central Lowlands Physiographic Province. Lowlands or plains
mark the weak rock belts and hills or escarpments the areas of resistant rock. Beneath the property is
Pennsylvanian sedimentary bedrock, which consists of mostly thin- to massive-bedded sandstone, shale,
siltstone, and limestone of Pennsylvanian Age. Units identified in the Muskogee area include the
Hartshorne Sandstone, the McCurtain Shale, and the Warner Sandstone, in ascending order. Permeability

| in this type of bedrock is generally low and groundwater movemernt depends on secondary porosity (joints
and fractures) rather than primary porosity (intergranular).

Bedrock in the area of the Fansteel property is overlain by alluvial deposits. Terrace deposits border the
alluvial deposits in segments on both sides of the Arkansas River and range from 20 to 120 feet above the
floodplain. Terrace deposits are composed predominantly of silt, fine sand, coarse sand, and gravel near
the base. Deposits of alluvium underlying the floodplain consist of clay, silt, sand, and gravel in proportions

that vary locally.

Topographically, elevations across the Fansteel property range between 500 to around 555 feet AMSL. The
facility buildings are located on higher ground along an east-west oriented ridge line with elevations
generally above 540 feet AMSL. Natural drainages are present on the north and south ends of the Fansteel
property, creating a groundwater divide that one would expect to result .in groundwater movement to the

northéast north of the line, and to the southeast south of the line.

40 Hydrological Setting

ENERCON reviewed site characterization and investigation reports by Earth Sciences (1993), Matzner
(1983), ODEQ (2007), and Terracon (2015), to compile the following summaly. Characterization site-
speciﬁc hydrogéo‘logical conditions beneath the Fansteel property. Hydrogeological characterization of the
Fansteel property was performed based on data collected from f the Fansteel property was performed based
on soil borings and monitoring wells, groundwater elevation data, aquifér tests, and general hydrogeologic

literature.
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Lithologic descriptions provided on the logs of borings and monitor wells installed on the Fansteel property
show the alluvium to consist predominantly of Silty or sandy clays; with occasional beds or lenses of sand,
mostly just above the top. of bedrock (McCurtain Shale). The bedrock is described as a light gray to dark
gray shale and silty shale, with occasional zones of sandy shale and thin layers of coal. The underlying

shale provides the lower confining boundary of groundwater flow for the alluvial aquifer.

Groundwater flow within the alluvial aquifer occurs predominanﬂy through the cburser—grained sand
intervals with an eastward gradient toward the Arkansas River of approximately 0.004 fi/ft (ODEQ, 2007),
ranging from 0.003 to 0.0076 (Earth Sciences, 1993). Matzner withheld presentation of a potentiometric
surface map due to the unknown relationship between the water table and the f)onds, but given that coupled
with the potential influences of the French drain system, the interceptor trench, and various land
disturbances, there would appear to be a need for addjtioﬁal groundwater observation data to evaluate
groundwater flow paths beneath former opcrationél areas and known areas of impact. Historical water table
elevations are presen_te'd in Figure 6.1. The 1993 potentiometric surface map along with an alternative
interpretation of the 1993 water table data and a 2015 potentiometric surface map are presented in Appendix
D.

The rate of groundwater flow was calculated using the above range of groundwater gradients, hydraulic
conductivities ranging between 3.12 x 10? and 1.32 x 102 cm/sec, and effective porosities of 15 to 20
percent (Earth Sciences, 1993). The average linear groundwéter'velocities ranged from 6.27 x 1075 to 2.74
x 10* cm/sec (or about 65 to 283 feet/year). The fate of groundwater beneath the Fansteel property is

predominantly discharge to the Arkansas River and evapotranspiration.

5.0 Historical Use of Buildings and Present Day Observations

ENERCON personnel visited the former Fansteel Facility on March 16, 2016. A photo documentation log

is attached as Appendix A. A discussion of our observations follow_s:

The Sintefing building contained offices, storage, a machine shop, as well as sintering furnaces and vacuum
préss equipment used to create tantalim or columbium products such as bars, ingots, wires, and sheets of
metal. This structure had a large capacity for electricity to power this equipment. A cooling system to cool
the procéss equipment and electrical components included extensive overhead piping which continued

through the concrete floor foundation into a cooling water reservoir set within the concrete slab. FMRI
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personnel report that this cooling water contained additives to inhibit rust formation, however they are not
aware of the actual composition of the cooling water additives. The cooling water ventilation towers were
located on the roof in the center of this building. A transformer was also located on the 2™ level of the
Sintering building. The tantalum or columbium powders handled at this structure were non-radioactive.

Much of the process equipment used by Fansteel was sold and removed from the site.

ENERCON observations on March 16", 2016: The Sintering building is occupied by Advantage
TerraFab which conducts metal. fabrication and powder coating and painting of their manufactured
_products. A Powder Coating enclosure with an associated ventilation system and filtration system were
~ observed in the southern-central portion of the Sintering building. The Sintering building is constructed of
concrete blocks with steel girders and a concrete slab foundation. This structure contained a large cooling
water reservoir used to store cooling fluid which was used to cool equipment and electrical systems used
during the sintering process. Concrete patches in the concrete slab were observed in the former locations
of entry points to the former cooling water reservoir. Overhead piping observed above the patched concrete
were reportedly part of the former cooling water re-circulation system and the piping previously extended
down into the reservoir. Personnel access to the cooling water reservoir was located in the Boiler Room in
the north-central portion of the structure. Floor drain inlets were also observed in several places in this
building inéluding in the Boiler Room. According to FMRI personnel, the drains in this buﬂding are
connected to the sewer system. The Boiler Room was being used by Advantage TerraFab for storage of
55-gallon drums containing used motor oil, polyurethane spray foam components, dichloromethane-based
paint stripper, and other chemicals stored in less than five-gallon containers. The Northeast portion of the
Sintering building is occupied by the metal fabrication shop and has large presses and other types of
machines. Oil staining was observed on the concrete \ﬂoor near and beneath some of these machines. A
concrete pad observed on the south side of the Sintering building was reported to be the former location of
the steam cleaning equipment. A drain inlet covered by a square grate was observed set in the walkway in
front of the concrete pad. FMRI personnel indicated that these drains are connected to the sewer system.
One of the data gaps from the 2007 Phase I Environmental Site Assessment conducted by the ODEQ, stated
that a “standpipe” was observed on the north side of the Sintering building, the purpose of which was
unknown. According to FMRI personnel, this “standpipe” is an observation well which was installed to

monitor possible leaks from the cooling water reservoir of the Sintering building.

Service Building (1956 to present day)

The Service building contained offices, storage, a machine shop, a cafeteria and locker rooms for the

employees, as well as a metallurgical laboratory. The laboratory was used to measure radioactivity and test
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the quality of the product produced at the Fansteel plant. According to FMRI personnel, the laboratory
moved from the Service building to the second story of the Chem “A” building in the 1970s, and the
laboratory is presently located in the Research and Development building.

ENERCON observations on March 16, 2016: Advantage TerraFab also occupies the Service building.
A paint booth area with collépsible enclosure curtains and ventilatioh system were observed in the former
laboratory and office area of the Service building. The large open space comprising the rest of the building
is used for the metal fabrication operations, and many welding stations were observed in this workspace.-
The propane storage and excess compressed gas that wasn’t being actively used was stored outdoors near
the northeast corner of the structure. A loading dock and associated rémp were observed in the north-
central portion of the Service building. FMRI personnel stated that the loading docks used a spring
mechanisim, which was confirmed by our inspection. A shed containing an air compre’ssor. and the sand
blasting area were obsérved along the external southern wall of the Service building. Two drums were
observed near the air compressor shed. The drums had piping which was not connected to anything and
were sitting in a secondary containment stand which contained what appeared to be rainwater. The drums

were labeled “Part 17 and “Part 2”; contents of these drums is unknown.

Research and Development Building (early 1980s to resent da

The Research and Development (R&D) building is divided into the eastern half of this building which is
currently used as a workshop and the western half which is mainly occupied by office. In the past this
building included offices, storage rooms, laboratories, and restrooms. The 2002 ICF report stated. that
several areas of this building were found to exceed levels of alpha and betta/gamma radiation allowable by

the total radiation release limit.

ENERCON observations on March 16", 2016: The R&D Building is currently used as office space and
file storage and a maintenance workshop. The eastern side of the building is occupied by the workshop,
~ where numerous hazardousmater_ials or petroleum products were observed in containers ranging from less
" than 1 gallon up to 55 gallons. During the site inspection, a strip floor drain was observed in the center of
the workshop which terminated ‘at a sump located at the north end of the building. According to FMRI
employees, this drain and sump are connected to the sanitary sewer. Transformers were observed on a
platform outside of the northeast corner of this building. An abo‘veg’rotmd storage tank containing propane

was observed near the southeast corner of the R&D Buiiding.
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Electrical Substation (1956 to present day)

The electrical substation was constructed in 1956 as part of the initial site development.

Electron Beam Building (1989 to present day)

The Electron Beam (EB) building generally an open warehouse with hoists. This building was designed to
houise an electron beam melting furnace and a vacuum arc furnace (VAF), both of which were used to create
high-purity tantalum products through melting and reshaping. The tantalum or columbium powders
handled at this structure were. non-radioactive. This structure also had é cooling wa_tef system which
included an internal cooling water reservoir within the concrete slab foundation. The cooling tower was

located in the west-central portion of the EB building.

. ENERCON observations on March 16%, 2016: Advantage TerraFab also rents. the EB building. The
processes which occur in the EB building are lsimilar to the metal fabrication operations that they complete
in the Sintering and Service building, however, this building is used when they are working on a larger
sized product' Hazardous materials and chemical compounds observed in this building included welding
gases and several 55-gallon drums which contain a two part polymeric MDI chemicals which are used

durmg powder coating or adhesive processes.

Chem “A” Building (1956 to present day)
The Chem “A” building is a four-and-a-half story building is constructed of cinde'f blocks, steel girdefs,
and a concrete slab floor. This was where the high purlty solutions containing columbium and tantalum
were serit after being prodiced in the Chem “C” building. The process for the columbium solution was to
mix it anhydrous ammonia to pfoduce a slurry. Then the slurry was processed to remove the columbium
oxide precipitate, and the slurry liquid was stripped of anhydrous ammonia and filtered. The waste solution
generated from thié'pmcess was then transferred to the wastewater treatment plant while the columbium
filter press cake was dried and packaged. The_ process for the tantalum solution first involved mixing the
solution with potassium fluoride to form potassium tantalum fluoride crystals, which were then centrifuged
- to separate the crystals from the liquid. After being separated by the centrifuge the crystals were then dried
"in a vacuum dryer before being moved to the sodium reduction building. The 2002 ICF report. mentions
that during their inspection original process units and equipment which were still in place included a belt
. press, steam heated dryer, mixers, a calciner, and numerous metal storage tanks. ICF also reported that the

process materials and solvents had been “de-inventoried” and the metal tanks only appeared to contain
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residual water. The 2002 ICF report mention that they reviewed 1993 floor pléns of the Chefn “A” building
which revealed that'a pump room was depicted near the southeast portion of this building. The 2002 ICF
report also mentions that they observed an add-on connected to the south end of the Chem “A” building
which was called the “Ion Exchange” building. The “Ion Exchange” building was constructed as a two-
story metal building with a concrete floor. This building’s original purpose was to purify scandium
recovered from the reprocessing of WIP, however this building was not used for it$ original purpose. The
2002 ICF report stétes that the Chem “A” building has many areas, including the trenches [drains], which

exhibit levels of alpha and or beta/gamma contamination above the total radiation release limit.

. ENERCON observations on March 16%, 2016: During the site inspection ENERCON observed that the
floor was heavily cracked. Several floor drains were observed within the concrete slab foundation of the
structure. The boiler room for the Chem “A” building is located in the northeast corner of the structure.
During the site inspection, a diesel generator and numerous 55-gallon drums of chemicals and hazardous -
materials were being stored in this room. Labels noted on these drums indicated that the contents included
Calumet 400-500 solvent naphtha, Texaco Meropa 68, ammonium fluoride, and flocculent P-831E. Floor
plans provided by FMRI employees show several strip trehch drains set into the concrete slab and several
sumps associated with elevators or othér equipment which was used in this building. Numerotis pipes and
ventilation systems were observed throughout this structure. FMRI also provided “process ventilation” and

“process piping” blueprints for these Chem “A” building systems.

Chem “C” Building (1956 to present day)

The Chem “C” building is constructed of metal walls with a concrete slab foundation. Southern portion of
this building was constructed in 1956, however, the northern portion of this structure was added around the
year 1970.  The raw materials including the tin smelting slag, natural ores, and chemically or physically
upgraded ores were concentrated, or groand and digested in hydrochloric acid in this building. Tin ore was
first pulverized and then transferred in_tb a container containing hydrochloric acid, from their residues for
either transfer to a disposal pond or were recycled for further processing. The metals were then separated
into an aqueous solution which was then mixed with MIBK and sulfuric acid. The tantalum and columbijum
metals would bind to the MIBK and then were extracted from the aqueous solution. The aqueous solution
“process water” was then discharged to the wastewater treatment plant for neutralization of the acids and
removal of fluoride by the addition of calcium and precipitation of calcium fluoride. Then the MIBK-
tantalum-columbium solution was sent through a seriés of mixing and settling chambers to separate out the
metals. The building equipment was sold in 1999 and the building is empty of equipment. The 2002 ICF

report mentions that during the inspection, they observed an empty sodium sulfate silo near the southwest
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corner of the Chem “C” building, and a cooling tower observed near the southeast corner 6f the
building. Several areas of this building, including the sump, were found te exceed levels of alpha and

betta/gamma radiation allowable in the total radiation release limit.

ENERCON observations on March 16%, 2016: During our site inspection, this building was being used
to store two-ton bags of packaged WIP material which was awaiting transportation and offsite disposal. No

" other equipment or items were observed inside.

Thermite Building (1970 to present day)

. According to the 2002 ICF report, the “Thermite building was used to reprocess high-purity scrap materials
such as bar ends; beam rhelt furnace cleanings, tantalum wire, capacitors,...and other off-specification
materials.” Hydrofluoric acid and ammonia or used in the scrap dissolving process. The 2002 ICF report
mentions that during the inspection, this building was used as a maintenance shop ‘and twenty fifty-five
gallon drums wrapped in plastic were being stored on pallets €ast of this building, however, the contents of
the drums were not identified in the ICF report.

ENERCON observations on March 1’6‘-"’, 2016: During our site inspection, thisl building was being used
to store two-ton bags of excavated WIP material which was awaiting transportation and offsite disposal.
No other equipment or items were observed. An electrical powered lift was observed in the rafters of the
structure. According to FMR], thermite is a flash powder, and this building was kept mostly clear to be
able to ignite the materials that they were processing.

“Gunch” House (1958 to 1990)

According to the 2002 ICF report, the gunch house was a “wooden lean to” structire which was “used to
store gunch”. FMRI employeés informed ENERCON that gunch was an intermediate or process product

produced during their operations.

This structure wés not present during the March 16%, 20186, site inspection.

‘Wast‘ew:ll'telj/,GrOundwater Treatment Facility (1973 to present day)

The former Waste Water Treatment Plant, Grou_ndwater Treatment Plant or “Evaporator” building was the
wastewater treatment plant used by Fansteel for many years to process their waste water. This is a metal

building with a concrete floor; set within a series of below-ground concrete tanks. Above-ground holding
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tanks and lime silos are also aéSo‘ciated with the structure. This structure was re-designed in 1988 to
evaporate off water from CAF; solutions, however, the volume of wastewater to be treated was too great,
creating a need to continue treating wastewater in the setting ponds. The water treatment plant was designed
to receive water from the floor drains from the nearby bﬁildings and from the French drain and groundwater
Interceptor Trench.

ENERCON observations on March 16", 2016: During our site inspection, this building was being used
to store files related to Fansteel facilities at other locations. Many of the files were water damaged, and
were being stored in filing cabinets and inside of the bulk canvas bags. No other equipment or items were

observed.

Bertha Building (early 1990s to present day)

The Bertha Building was previously used for bench tests and other research and development laboratory
work. The building is located on a concrete pad east of the Chem “A” building. The 2002 ICF report
mentions that during the inspection, they observed piles of "junk" which included soil, pallets, corrugated
metal, and damaged tanks, drums, and ci‘nde/r blocks. ICF also reported that several areas of this

building were found to exceed the radiation release limit.

ENERCON observations on March 16", 2016: During our site inspection, this building was being used
to store laboratory benches and other equipment. The concrete pad outside of the Bertha Building is covered
with scrap metal, old drums, wooden pallets, and other miscellaneous debris. The water treatment area is
located to the west of the Bertha building.

AST “Tank Farm” (1956 to late 1980s)

~ The aboveground storage tank “farm” contained acids and bases and was located west of the Chem “C”
building between 1956 until the late 1980s when production at the Fansteel facility was ceased. The ASTs
which were recorded to have been at this location included hydrofluoric acid, hydrochlorie acid, potassium
hydroxide, ammonia, and sulfuric acid. The MIBK tanks were also added to this facility in the early 1970s

when the extraction process changed.

Sodium Reduction Building (1971 to present day)

Since the late 1950s, until Fansteel operations ceased, the Sodium Reduction building was where controlled

sodium reduction of tantalum powder occuited. The chemical compounds created or uséd as part of this
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process included tantalum powder, potassium pentafluoride, sodium chloride, molten sodium, argon gas,
and sodium sulfate. After the material was chemically processed, it would be reduced, crushed, and placed
in a large wash tank. An acid washing and §Creenmg was also part of these processes conducted in this
building. The 2002 ICF report mentions that during the inspection, they observed over 1000 one-ton bags

of WIP residue collected from former Pond 5, which was located in the southeastern portion of the facility.

ENERCON observations on March 16, 2016: During our site inspection, only a portion of this building
was accessible to be viewed. This building is being used to store excavated WIP which is awaiting shipment
offsite. The portion of the building that projects out from the eastern side of the building was reported by
FMRI employees to contain the boiler room and the air compressor. Access to. this area was restricted due
to the door being stuck shut. Features observed surrounding this structure included a pad-mounted

transformer near the northeast corner, diesel aboveéground storage tanks, and out of use process

abovegrotind storage tanks and empty 55-gallon druis.

Sodium Bulk Storage Building (mid-1970s to 1999)

The Bulk Sodium 'Storage Building handled quantities of scrap including residues from ore and slag

dissolutior processes, sodiiim feduction residues and off-specification tantalum powder lots and columbium
press cake. This structure also stored the WIP which was -e}_ccavated out of Pond 5 in the early 1990s.
'During the 1999 tornado event, this WIP material was scattered on the ground in the vicinity of this building,
however, the WIP material was recovered and repackaged. This building was destroyed in the 1999

tornado, and was not rebuilt..

This structure was not present onsite during the March 16®, 2016, site inspection.

\

Machine Shop (1999 to present day)

‘The Machine Shop was constructed in 1999 and is a metal building with a concrete floor.

ENERCON observations on March 16%, 2016: During our site inspection, this building was used to store
equipment, c_h_em_iéal compounds in containers ranging from 55-gallon drums to containers less than one

'ga_]_lbn.
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White House/Emplovee Break Room (1970 to present day)

The White House building was primarily used as a break area for Fansteel employees and included locker

rooms, showers, and restrooms.

Outfall 001 Building/Weir Building (1980s to present day)

The Weir building or Outflow 001 building is used to monitor NPDES outflow 001 and houses a monitoring
system that includes the pH and temperatiite féasurement instruments. This building was constructed on
a concrete slab and housés several pumps. According to FMRI employees, this building was constructed

over the previous outdoor pump slab.
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Tablé 1;: Pond Construction and Historical Details

of'i

| Length, Bottom
| | Width, Basin | Y laced Year
| Basin/Pond . Depth Elevation | Liner Type . ear placed | placed out | Comments
? (Feet) (Feet) 1 Into service of service
. at construction
. Basin 1" 80 526 1957 1978 Previously accepted cooling tower water
‘ 170 ! until the cooling tower was outfitted with a
I 8 : recirculation system in 1971..
; Basin.2" 60 | 520 1957 1971 Located east of Basin 1
; 90 ' ’
7 : ;
Basin 3* 60 | 520 | 1957 1971 Located east of Basin 1 ]
90 " ‘ : !
7 ! _ i
Basin 4° 150 521 - No liner 1957 1978 “Acid Residue” or WIP Pond; Renamed |
370 ' ‘ “Covered Pond 2” |
9.5 1 | , » i
Basin 5° 150 | 521 No liner | 1957 1978 WIP placed .into- Basin 4 ‘and Basin 5 |
370 | ‘ destroyed when Pond 3 was installed . '
9.5 [
Sewage Lagoon | ° - 510 No liner | 1957 1978 Located west of Basm 5 i
Pre-treatment 90 ! ‘Synthetic | 1979/1981 1991 Took CAF, and small quantities of WIP ,
Pond P1 (P1S) | 80 1 J material. The 1991 closure included 371
10 i tons of excavated material | .
Pre-treatment 80 Synthetic ['1979/1981 | 1991 (Decommissioning Plan, January 15, 2003) /|
Pond P4 (PIN) | 80 {
10 : |- I
Pond 350 1 “Clay, capped with | 1979 Present “Acid Residue” or WIP Pond; Covered but | -
(Covered) 150 one PVC sheet, one no liner at bottom. Was previously called |
12 f polyethylene  sheet, | Basin 4 |
and 6 to 12 inches of
soil” ! :
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| ‘Synthetic

1979

“Acid Residue” or "WIP Pond; a liner

Pond 3 400 1990
: 250 ! failure occurred in 1989, and the use of this | -
: 25 ; pond was discontinued.
Pond 5 200 Clay: 1973 . 1975/78 Designed as a settling pond similar to
‘ S 100 Ponds 6 through 9, however, Pond 5 was
9 used shortly to accumulate WIP material
while Ponds 2 and 3 were being
constructed! in the mid-1970s
- (Decommissioning Plan, January 15,
: T 2003).
| Pond 6 ; 1 200. ‘Clay - 1973 Present Clarification pond; last pond before outfall
4 | 100 001,
| |9 . : '
| Pond 7 250 Clay 1975 Present Basic residue settling pond
| 7 1 _
' Pond 8 350 | Synthetic 30 mm liner | 1978 Present Basic residue settling pond i
: 350 : *
25 or 27 |
Pond 9 600 | Synthetic 30'mm liner | 1985 Present Basic residue settling pond 5
250 | : I ' A
20t025 ! il i
Stormwater 35  feet! | Early 1990s. | Present Basic residue settling pond
collection basin | diameter | ' _ ' , ;
Lime ' : ' | Details unknown g’
Neutralization ! ' » '
Pond ! |
* * =From 1956 Blue prints provided by the client.

# = From January 15‘, 2003, Decbmmiss'i‘oningPlan, Chapter: 2 and/or Earth Science Consultants review dated November 24, 1989, Historical
Perspective of Pond Nos. 5,6,7,8, and 9 with respect to their construction and usage. '
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6.0 Interviews

Interview with FMRI

A representative of FMRI, Mr. James Burgess (Facility mariager); was interviewed over the course of this

~ project by telephone, through email correspondence, and during the site reconnaissance. Additional details

provided by Mr. James Burgess is also provided in the site inspection discussion of this report, as

appropriate.

According to Mr. Burgess, he has been associate with the Fa;nsteel facility since 1983. Mr. Burgess stated
that the laboratbry for Fansteel was originally located in in the Service building, however, it was relocated
to the second story of the Chem “A” building in the 1970s, and in present day, the R&D building is the
location of the FMRI “laboratory. During full operational use of the Fans,feel plant, the laboratory was in
charge of testing the product which was produced at the various stages of the metal extraction and
refinement process. Mr. Burgess ihdjcated that there was.a sewer pipe which traveled from the laboratory
in the Service building to the Sodium Reduction buﬂding; for processihg, and after that into a catch trench
and hose which flowed to the former Basin 1 which was located east of the Chem “A” building. Basin 1
contained the blue sludge process material also called “WIP”. Mr. Burgess indicated that the floor drains
of the structures are not connected to the sewer [for the buildings on the eastern side of the facility].
According to Mr. Burgess, FMRI conducts semi-annual sampling of monitoring wells and sumps in relation
with their NPDES permit. The water collected from the groundwater interceptor trench and the French
Drain system surrounding Pond 3 (pond not in use), are reported by Mr. Burgess to be routed to the water

treatment area, and then the water is discharged to Pond -8, 9, 7, and 6, respectively.

According to Mr. Burgess, excavation of the blue sludge WIP material has been going on since November
of 2006. Material has been excavated out of Pond 5, Pond 3, and is currently being excavated out of Pond
2. Excavation generally dccurs during the summer months, and two-ton bags are stored onsite so that WIP
can be shipped out approximately every 10 weeks. To date, Mr. Burgess estimated th_at approximately
16,340 tons have been shipped off site. The shiprhents are transported by rail to the International Uranium
Corporation's (IUC's) White Mesa Mill near Blanding, Utah. The railroad spur was rebuilt in the 1990s

and was last serviced in 2005.

Tenants have been renting the Service, Sintering; and the Electron Beam building since around 2005. The

information contained in the table below was provided by Mr. Burgess.
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Table 2: Previous tenants of Fanstee] Buildings (Provided by FMRI)

DATE START | DATE END | COMPANY | ACTIVITY | BUILDINGS USED
Fabrication, Metal, .
. o Al Machine work, mills, | Service, Sintering and Electron
May-2005 May-2008 | 1 ernational lathe, CNC media | Beam Buildings
blasting and Painting »
: Global Fabrication =~ Metal | Service and Electron Beam
Oct-2008 Dec-2010 Machine work Buildings
Global Fabrication Metal
Jun-2013 Mar-2015 Machine work and  Glass | Electron Beam Building
Crushing (2015 only)
Fabrication, Powder fg;te“ng Building (since Apr-
Coating, i o1 1 .
Apr-10 Present | Advantage Sandblasting, Service Building (since Dec-10)
TerraFab Weldin aintin and
Office sg’ace PANg, | plectron Beam Building (since
P Mar-15)

Interview with Tenant

Mr. Andy Morris, the Plant Manager of Advantage TerraFab was interviewed regarding the operations
onsite. Advantage TerraFab moved onto the Fansteel property in April of 2011. According to Mr. Morris,
his company currently occupies the Sintering Building, the Sefvicc Building, and the Electron Beam
Building. Operations conducted in the Service and Sintering Building are media blasting, powder coating,
and welding. Additionally, the fon’ner lab areas of the Service Building are used as a spray painting area
which is equipped with forcéd air and ventilation. The electron Beam building is used for their large

projects.

According to Mr. Morris, hazardous materials that they use onsite include paint, methyl ethyl ketone (MEK)
solvent used for liquid painting, a powder coat softening paste, and a rust inhibitor used in sand blasting is
contained in two small above ground storage tanks (located at fear of service building). Containers range
from consumer sized packaging up to 55 gallon drums. Drum storage is mainly in the former boiler room
of the Sintering Building and in in a former office of the Service building lab. Mr. Morris informed us that
Advantage TerraFab did not have permits for the painting activities or for hazardous materials storage or
disposal, and indicated that they were exempt due to the small quantities used. Mr. Morris said that they
have the local Fire Department inspect the paint booth on a regular basis. Mr. Morris indicated that the
only waste generated at their facility is a powder waste generated duﬁng media blasting activities; he stated
that they only generated small volumes of material now that they use a steel blasting media (previously
used garnet media).
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Mr. Morris was asked about f_he tenants that occupied the site in the past. According to Mr. Morris, the
company called Global Machine previously occupied the Electron Beam Building and conducted operations
similar to Advantage Terrafab. In addition to metal fabrication, Global Machine also provided a service to

" crush glass jars when a bad batch was produced by local manufacturing cotﬁpani_es, Mt. Moiris said that

Al International formerly operated in the Sintering Building manufacturing motorcycles, which included
painting. Mr. Morris said that when Al International vacated the Sintering building, there was paint all
over the floors and walls. Mr. Morris said that his employees spent a lot of time to scrap the paint off of
the building, prior to moving their operations into the building. According to Mr. Morris, they did not use

any chemical to help facilitate removing the paint from the walls and floor of the Sintering building.

Interviews with Regulatory Agencies

A meeting was held on January 6, 2016, with J. Paul Davis, ODEQ, Lgnd Protection Division, and Libby
McCaskill, ODEQ, Land Protection Division, Radiation Management Section. The following is a summary

of that conversation.

Ms. Mc_:Caskjli said that Fansteel is still in Phasé 1 of the decommissioning process for their NRC license.

~ According to Paul Davis, Pond 3 has been excavated oﬁt, however, no confirmation sampling has been -

conducted during this process. FMRI had contracted with A&M Engineering to perform the excavation of
Pond 3. There was a disagreement about handling the waste and waste characterization. Fansteel was
excavating out the “blue-hue” sludge material and sending it to be recycled/processed for the residual
metals. The sludge/soils which are not blue were deemed to be not be useful for this recycling process, and
were stockpiled. Fansteel is now doing their own in-house excavating on the property. Mr. Davis said that
Pond 2 had been preyiously covered but that it was now was being excavated by Fansteel. Ms. McCaskill
mentioned that Fanstet‘el is only using visual cues (i.e. the color of the material) to determine when the
bottom of the basin or pond is reached, and as the depth to stop excaVation. Mr: Davis indicated that Pond
2 soils are being disposed of monthly to White Mesa, Utah, however, they are currently being stored in a
building onsite. Others soils bei_ng stored onsite include the soils from the installation of the groundwater

interceptor trench which were placed on plastic sheeting in a location south of Pond 3.

Mr. Davis indicated that FMRI has a recently re-issued NPDES waste water permit. Waste water was

formerly generated from processing ore and from secondary CaF2 processing to absorb the Ur and

' neutralize the waste water mixture; this process creates CAF2. Mr. Davis indicated that due to the changes

in the type of business practices taking place at the facility, there may be different horizons of contaminants

which reflect this history. Mr. Davis indicated that there has only been limited sampling of the surface of
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the ponds (especially Pond 2), and he would like to see surface and subsurface sampling to delineate

impacted horizons if they exist.

When asked about the groundwater at the former Fansteel facility, Mr. Davis said that part of Fansteel’s
later business operations included recyc'ling tantalum scrap from outside sources which was processed in
solvents prior to re-melting.' Mr. Davis mentioned that practice may be related to the present-day TCE
plume. However, MIBK was the only VOC included in their NRC/NPDES permit, and therefore MIBK is

the only VOC constituent tested for in previous groundwater sampling events on the Fansteel property,

‘including the semi-annual groundwater sampling related to their wastewater discharge permit. The April

2015 Terracon investigation of the TCE plume was mapped as migrating toward the northeast. Terracon
used old groundwater data (2006, 2010) for the wells located on the northwest property, as well as data
collected from bdrings advanced as part of their study. Mr. Davis suggested a better gradient study should
be conducted and all wells to be sampled for a full suite of analytes if possible. Mr. Davis also mentioned

that there is Chromium in the groundwater.

7.0 Records Review

Records provided by the client, records available on searchable databases (EDR), and records available
through the NRC and ODEQ.

7.1 Regulatory Database Research

The purpose of the records review is to obtain and review records that will help identify recognized
environmental conditions in connection with the property. ASTM standard and additional environmental
records were obtained from Environmental Data Resources Inc (EDR) of Milford Connecticut. Standard
environmental records are those from federal and approximately equivalent state agencies. Additional
records are those that can enhance and supplement the standard environmental record sources and generally
can be obtained from local governmental and non-governmental agencies. The following sections identify
record information that was reviewed from standard federal and state bagency sources. Listed sites are

grouped according to their ASTM-recommended approximately minimum search distance.

FMRI is registered on the OK Tier 2 database. Fansteel Metals is registered under CERCLIS-
NFRAP, RCRA NonGen/NLR, and the ICIS database for an enforcement action dated 1987. For
additional details please refer to the EDR Radius Map report attached. A
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7.2 Blue Prints provided by FMRI

Mr. Burgess provided blue print plans of the former Fansteel facility which are dated 1956 for the entire
site, the Sintering building, the Service building, and the Chem “A” building. Plans for the Chem “C”

Building were not provided, and the Electron Beam building was not constructed until many years later.

These plans were reviewed to more accurately determine the location of utilities, drains inside of structures,

and the iocations of former chemical storége areas. Where floor drains were identified, they were plotted

“on the Figures 5.1, 5.2, and 5.3. The former locations of equipment are also noted on Figures 5.1 to 5.3, as

appropriate.

8.0 Aerial Photograph Review

Year

Source

Historical Features Discussion (Aerial Photograph/Plot Plan) Summary

Observatlons

1956

Blue pnnt Site Plan C 1

Ut111ty Paths wh1ch were observed on this plan were plotted on
Figure 3. The initial site plan shows the locations of the
Sintering building, the Service building, the electrical
substation, the Chem “A” building, the Chem “C” building,
and the first 5 basins or ponds which were used at Fansteel.
The basins 1, 2, and 3 were located east of the Chem “A”
Building, basin 4 was located to the northeast of the Chem “C”

| building, while basin 5 was originally located to the northwest
of 1 the Chem “C” bu1ld1ng

1958

ODEQ 2007 ESA (NRCC)

This aerial photograph shows the features mentloned in the
1956 plan. A parking area is visible north of the Sintering
building and a small structure or feature is. visible near the
southwest corner of the parking area. The substation is visible
between the Sintering building and the Service building.
Small features visible south of the Service building suggest
this area is being used as a storage area; much of this area
appears to be unpaved. It appears that the parking area and the
road (Tantalum Place) north of the Sintering and Service
buildings are the paved with asphaltic concrete. It is not clear
if any additional areas on the property are paved.

The five basins used during Fansteel operations are visible. In
addition, the sewage lagoon is visible west of Basin 5, the

‘'spillway of which is visible along the northeastern side. The

railroad spur which enters the site to the north and bends
towards the east, appears to terminate at Chem “C” building.
The above-ground storage tank area (“tank farm™) is visible to
the west of the Chem “C” building, north of the railroad tracks.
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The cooling tower structure is visible northeast of the Chem
“A” building. Also, what appears to be a square structure or
raised feature (possible soil stockpile) is visible to the south of
the Chem “A” building. An additional feature which is

.| possibly the “Gunch” house (presently the Groundwater

treatment facility) is visible near the southeast corner of the
Chem “A” building:

Broad strips of slightlly‘curving lineations are visible in the
southeastern portion of the facility (potentially areas where
soil was reworked or excess soils were spread).

1964

ODEQ 2007 ESA (NRCC)

The 1964 photograph appears similar to the 1958 photograph.
A linear feature which- appears to originate from near the
Sintering and Service buildings and leads northeast, towards
the sewage lagoon. A dark line originating the area located
south of the Service building suggests that water runoff from
this area towards the southwest may have occurred. A small
feature which cannot be identified is visible on the area south
of the Chem “A” building and west of the “Gunch” house. A
small feature is visible near the southern-most portion of Basin
5; review of records has indicated that this feature was a “lime
silo.”

1971

EDR Aerial Package

Although the resolution of this image is poor, several changes

| since the 1964 photograph are visible. The Chem “C” building

appears to have been expanded to its present day size, and the
Thermite building and Sodium Reduction building are visible.
The paved “former barrel storage area” is also visible west of

'Chem “A” building. Two roughly rectangular features are

visible in the storage area located to the south of the Service
building; these features do not have a'shadow and are likely
paved areas, or areas of wet or dark soil.

1972

ODEQ 2007 ESA (NRCC)

The 1972 aerial photograph appears similar to the 1971
photograph. However, Basin 2 and 3 are no longer visible east
of Basin 1 and the Chem “A” building. In addition to the dark
features still visible located to the south of the Service
building, what appears to be a rectangular structure is located
along the fence to the southwest.

1973

EDR Aerial Package and

OWRSB files reviewed at ODEQ

The structures and basins observed in the 1972 photograph
area still visible. Ponds 5 and 6 are visible on the southeastern
portion of the Fansteel facility.

1978

OWRRB files reviewed at ODEQ

The Sintering, Service, Chem “A”, Chem “C”, Thermite,
Sodium-Reduction buildings, and Gunch House are still
visible in the 1978 aerial photograph. The sewage lagoon,
Basin 1, Basin 4, Basin 5, Ponds 5, 6, 7, and 8 are visible.
Structures which were constructed since the 1973 photograph
include the Sodium Bulk Storage building (west of present day
Machine shop), the two MIBK tanks in the AST “tank farm”
area, and the two Ammonia ASTs and containment area.

Discussion of Data Gap Investigation of the Former Fansteel Property Page 23 of 43




.| located east of the northern portion of the Chem “A” building.

The present day Pond 7 and Pond 8 are also visible in the
southeastern portion of the Fansteel Facility. It appears that
soil was excavated to build up the new ponds, and beginning

1979

ODEQ 2007 ESA (NRCC)

the present day “borrow pit” located west of Pond 8.

With the exception of the addition of the present day White
house (former Coffee house) and the Lime Neutralization pond
located north of the Ammonia ASTs, the Fansteel facility
structures have not changed since the 1979 photograph. It
appears that the area south of the Service building is still used
for storage. Basin 1 located east of the Chem “A” building has
been converted into the “pre-treatment ponds” P1 and P4,
Additionally, the previous Basin 4, Basin 5, and the sewage
lagoon have been reworked and the present-day orientation of
Pond 3 (lined), and Pond 2 (lined and covered) has been
achieved north of the Chem “C” building.

1981

EDR Aerial Package and -
ODEQ 2007 ESA (NRCC)

The 1981 aerial photograph is of poor resolution. However,
the Fansteel facility appears similar to the preceding
photographs. Lighter colored areas which may represent

disturbed soils are visible in the present day location

1984

EDR Aerial Package and

ODEQ 2007 ESA (NRCC)

Other than the addition of the Research and Development
(R&D) building is visible to the north of the Service building

1987

OWRSB files reviewed at ODEQ

| no further changes are apparent from the 1984 photograph.

The 1987 aerial photograph reveals that Fansteel facility
appears to be similar to preceding photographs. Structures
visible include the Sintering building, the electrical substation,
the Service building, the R&D building, the guard house, the
Chem "A" and Chem "C" building, the White House or coffee
break’ building, the Sodium Reduction building, the sodium
storage building (or metal shop), the Thermite building and the
Gunch house. A small feature visible south of the Thermite
building is interpreted to be the Weir house or Outfall 001
building. Ponds which are visible and appear to contain liquid
are Pond 3, Pre-treatment Pond P1, Pre-treatment Pond P4, and
Ponds 5, 6, 7, 8, and 9. A dark linear feature is visible to the |
west of Pond 3, in the approximate location of the French drain
associated with the installation of Pond 3. The northwest
corner of Pond 9 appears to have a light colored path leading
to it. The borrow pit located west of pond 8 and 9 appears to
be full of liquid or stormwater.

Storage areas which are visible in this aerial photograph
include the area south of the Service building, the area north
of Pond 8, and the paved storage pad located west of the Chem
"A" building. The above ground storage tank farm is visible |.
south of pond 3, the ammonia above-ground storage tanks are
visible east of the pretreatment ponds P1 and P4. The
containment area surrounding the ammonia storage tanks is
also visible. Light-colored areas which appear to be exposed
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earth (interpreted as stormwater runoff drainages), are visible
originating from south of the Chem "A" building, and near the

_Thermite and Gunch house, flowing towards the river.

1991

ODEQ 2007 ESA (NRCC)

The 1991 aerial photograph appears similar to the preceding
photograph, however, the electron beam building is now
visible south of the Sintering Building. The area previously
used as storage south of the Service building appears vacant.
The use of Pond 3 in the northern portion of the site appears to
have ceaséd. Pond 3 appears to be almost completely devoid
of liquid. Pond 5 also appears to have been filled and does not
appear to contain any liquid.

1995

EDR Aerial Package

The Fansteel facility appears similar to the preceding
photograph. The storage areas located south of the Service
building still appear vacant, and the paved storage areas to the
west and south of the Chem “A” building also appear to be free
of items. Sometime between 1991 and 1995, the Bertha
building was constructed south of former Pond 2, and the
circular stormwater collection basin was installed southeast of
the Chem “A” building. Pond 3 still appears to be dry and the
facility structures appear unchanged from the previous aerial
hotograph. :

2003

ODEQ 2007 ESA (NRCC)

The 2003 aerial photograph reveals the groundwater treatment
facility and the Machine Shop have been constructed.
Equipment is visible on the northeast portion of paved storage
pad located west of the Chem “A” building. The soil stockpile
from the installation of the groundwater interceptor trench is
visible east of the Service building. Also, the Sodium Storage
Building is no longer visible (destroyed in 1999 tornado).

2005

EDR Aerial Package

The 2005 aerial photograph reveals the Fansteel facility to be
relatively unchanged from the preceding photograph.

2006

EDR Aerial Package

The 2006 photograph reveals that the WIP material had begun
to be excavated out of Pond 3. Soil staging or storage areas
are visible north of Pond 8 and east of the interceptor trench
soil stockpile, and the WIP drying bed area is visible in the
former location of the AST “tank farm.”

2008

EDR Aerial Package

The 2008 aerial photograph reveals that the site appears very
similar to present day. Areas of the facility which appear to be
used as storage include the areas south of the Service building,
the former ore storage area west of the Chem “A” building, |.
and the concrete pad located east of the Chem “A” building
and north of the Bertha building.

2010

EDR Aerial Package

The 2010 aerial photograph reveals the Fansteel facility to be
relatively unchanged from the preceding photograph..

2013

USDA NAIPS

The 2013 aerial photograph reveals that the excavation of
former Pond 2 had begun.
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2015 | USDA NAIPS (Figure 2) The 2015 aerial photograph is used as the background of
Figure 2: “Current Day Site Features”

9.0 Discussion of Radiological Data Gaps |

The records were provided by the clierit and were feviewed by ENERCON personnel. A summary of the

most pertinent documents follows;

FMRI Licensing Status

Site operations at FMRI are regulated under NRC license SMB-911 Amendment 13 dated September 2002.
Operations and decommissioning tasks required of the licenseé are specified in license conditions 25 - 26,
29 = 33, and 37 - 43. Each condition specifies actions required by the licensee at various points of the
decommissioning process. Of speéiﬁ_c note is that these license conditions require licensee actions by

J

specified dates. Decommissioning criteria specified by these conditions are also included.

Phase I Description

The Phase I Ini_plementation Work Plan was prepared in July 2004 to remediate Ponds 2 and 3. Section 4
of the Phase I Implementation Work Plan stated that backfilling of the excavations will not occur until

addition characterization is completed at a later date.

Y

Phase I Implementation Work Plan and Status

FMRI begaﬁ Phase 1 decommissioning in 2005 in accordance with the Phase 1 Implementation Work Plan.
Phase 1 includes removal of work-in-progress (WIP) material froh Ponds 2 and 3, and tiansfer of the
material to an out-of-state uranium mill for use as alternate feed material. All residual WIP material has
been removed from Pond 3. The berms and interior of Pond 3 have been reshaped for'érosion control. About
200 tons of bulk WIP material remains in a drying bed near the southeast corner of Pond 3. Approximately
180 two-ton bags of WIP material from Pond 3 remain staged for shipmént in the Thermite Building.

Work in Pond 3 was contracted to A&M Engineering. Contractual issués befween FMRI and A&M -

Engineering resulted in the termination of the contract before completion of the work. In a letter from
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A&M Engineering to NRC on December 18, 2006, A&M stated that probleins had been encountered during
remediation of Pond 3 resulting in termination of the contract between FMRI and A&M.

FMRI completed removal of WIP material from Pond 3 in 2010. The side slopes of Pond 3 were reportedly
reshaped for erosion control. During 2011, FMRI removed and packaged all remaining Pond 3 material
and reshaped the drying bed for erosion control. This reshaping included a physical re-contouring of the
surface soils to reduce the steepness of the side slopes. It is also our understandiﬁg that no radiological
surveys or sampling activities were completed as part of this process.

'Yy

FMRI started removing WIP material from Pond 2 in August 2011. FMRI suspended this work in December
2011. FMRI resumed waste packaging operations in Pond 2 during July 2012. FMRI subsequently stopped
bagging operations in October 2012 because the storage areas (Chem A and Chem C Buildings) were almost
full of bagged material. FMRI estimated that it had removed roughly 3,000 tons of WIP material from Pond
2, and that roughly 5,000 tons of material remained. FMRI plans to resume bégging operations when it has
sufficient space to store the newly bagged material. FMRI indicated that these excavation and bagging

operations may recommence by the summer of 2016.

FMRI previously shipped WIP material to an out-of-state uranium mill in 2006 to 2009. FMRI estimated -
that it had shipped 13,204 tons of WIP material in 672 individual shipments during this time frame. FMRI
resumed shipping operations in late-September 2013. Since September 2013, FMRI has shipped 29
intermodals to the mill in Utah. Each inteﬁnodal contained between 18-20 fons of WIP material for
processing as alternate feed material by the mill. FMRI shipped the intermodals by truck to the port of
Tulsa, by rail to the Salt Lake City area, and by truck to the Utah mill. '

It is our understanding that Phase 1 is not complete.

Phase II Description

The Phase II Implementation Work Plan was prepared in December 2006 to remediate Ponds 8 and 9. It is

our understanding from later documentation that Phase II has not yet started.
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Phase IIT Déscription

A Work Plan for Phase Il was not provided. However, it may be implied that remediation of Ponds 5, 6,
and 7 will be included in Phase III: )

Radiological Data Gaps Identification

Data gaps were identified in the ICF Consulting report dated November 15, 2002. Since the

Decommissioning Plan was ﬁrepared by FMRI and approved by NRC after this report, we have assumed

that the data gaps identified in this report were incorporated in the requirements of the Decommissioning

Plan.

In February 2011, FRMI prepared the Final Status Survey Plan for the site. Within this document, a detailed

listing of planned additional site characterization was provided. This listing, prepared to only address

radionuclide contaminants, identified the following:

The listing only addressed radiological contaminant. Dafa gaps for other contaminants are
addressed separately. |

Ponds 2 and 3 contained the highest amounts of U-238 and Th-232.

The R&D Building, White House, and Thermite Building were expected to satisfy conditions for
unrestricted use. This should be confirmed, especially in the Thermite Building, where bags of
radiological wasté. are stored.

The Sodium Reduction Building needs a radiological survey to determine its current radiological
conditions.

The Waste Water Treatment Plant needs to be surveyed for direct alpha and direct beta-gamma.
Characterization of subsu,r‘fa_é:e soils beneath floors is required. -

Characterization of floor drains and joints is requifed.

Data gaps were identified regarding characterization of structures. The FSS Plan stafes that most
of this data will be obtained during D & D. Since impacted materials will be shipped off-site for
disposal, surveys during decommissioning to separate and manage wastes should be acceptable.
Decommissioning of Pond 3 began in 2005 and predominately concluded in 2008. The Plan stated
that approximately 200 tons of bulk WIP material remained in a drying bed nedr Pond 3. This Plan
stated that an unpublished characterization survey was conducted in 2007 to determine the impacts

of Phase 1 decommissioning to surface soils. The characterization consisted of gross gamma survey
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and biased soil sampling. The characterization survey identified four impacted areas. No
verification surveys or data were available to us to allow verification of this point.
e The plan for additional characterization of groundwater will include a comprehensive program to

compile, present, and interpret this additional water quality and water level information.

NRC stated in a letter to FMRI in April 2014 that they did not approve FMRI’s Consent Order to close
Ponds 6 and 7. One of the stated feasons for the disapproval was the lack of planned radiological surveys

before closure.

NRC stated in a. letter to FMRI in August 2015 that they did not approve FMRI’s revised Derived
Concentration Guideline Level (“DCGL”) values for the Muskogee site. The NRC 2003 SER indicated
that the licensee should vrevise_ both sets of DCGLs to account for groundwater pathways. For soils and
sediments, FMRI did not revise the DCGLs; but, instead, provided unacceptéble justification for continuing
to exclude groundwater pathways. For building and component surfaces, FMRI proposed revised DCGLS;
but, did not address groundwater pathways. DCGLs are site speciﬁc concentration levels that, in total,
account for all applicable exposure pathways and are used to demonstrate compliance with the 25 mrem/y
unrestricted release criteria discussed in 10 CFR 20.1402. If more than one set of DCGLs are provided, an
explanation should also be provided as to how the DCGLs will be applied to assure the 25 mrem/y criteria
is met. Although this analysis is not a data collection process, this key task forms the framework to assess

radiological data at the site.

10.0 Summary of Areas of Concern and Data Gaps

The following is a discussion of the data gaps found during this and p"ast investigations.

Cooling Wateér Reservoirs

Cooling water reservoirs and cooling towers were located in the Sinteﬁng Building, the Electron Beam
Building, and east of the Chemical buildings. Records were not available from J. Burgess for cooling
additive purchases, as inventories are in storage. Mr. Burgess informed us that anti-rust additives were
added to the cooling water, however, the exact additives are unknown. He informed us that the original

cooling water present in the reservoirs in the Sintering building and Electron Beam building have since
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been replaced with new water: A 1971 letter from Fansteel to the OWRB indicated that prior to 1971, the
water from the cooling tower located near the Chem “A” and Chem “C” buildings contained chromates and
that cooling water had previously been discharged to Basin 1 located east of the Chem “A” building. A
release of this cooling water from the cooling tower was also reported in the OWRB ﬁles.. Borings should
be advanced near the former locations of the cooling water reservoirs inside of the Sintering and EB
buildings, and near the former location of the cooling water towner neat the Chem buildings. These borings
should be analyzed for chromates and anti-fust compounds which may have been used between the 1950s
to the 1990s.

Hazardous Materials Spills, Storage Areas, and Housekeeping Issues

~

Areas of general storage or chemical storage include

e the area south of the Service building which was used by both Fansteel and later tenants for storage

o The area surrounding the Sodium Reduction building has been observed to be an area where stdrage
and debris have been present for a long time. During the site inspection of March 16®, scrap metal
drums, debris, and diesel ASTs were observed surrounding the building. Minor stammg of the soil
and gravel was observed beneath an AST which is not currently in use. 7

e Piles of scrap metal, drums, old process equipment, and other debris were observed on the concrete

pad which is located in the water treatment area, south of Pond 2 and east of the Chem “A” buildihg,

Ore Barrel and WIP Storage Locations
Historically, the barrels containing ore, ore residue, or intérmediate products were stored:

e on the drums storage pad west of Chem “A” building, in areas west of the sodium reduction
building and north of pond 8 (ICF Report dated November 15, 2002).

e south of the Service building and south of the Chem “A” bui'lding. There is no indication that the
area south of the Service building was a paved or curbed storage area. The area south of the Chem
“A” building was partially paved, however, there was not a curb to contain residue and stormwater

“ runoff until the OWRB requested that Fansteel install a containment curb in this storage area in
1981.

e According to the 2002 ICF report and FMRI peérsonnel, an intermediate by-product (termed

"‘gunch”) of the metals extraction process was stored in the building called the “Gunch House”,

located southeast of the Chem “A” Building.

Discussion of Data Gap Investigation of the Former Fansteel Property : Page 30 of 43

U



e  After the June 1989 supernatant discharge from Pond 3, WIP was separated from the “acid process
water” using filer presses and the drums containing WIP and other solid process residue were

stored on the barrel storage pad west of the Chem “A” building.

Currently, excavated WIP material isvcurrently stored in the Thermite building, Chem “A” building; the
Chem “C” building, and the Sodium Reduction Building. '

Impacts to Groundwater
TCE

In September of 2006, the ODEQ installed three temporary monitoring wells which detected volatile
organic compounds in the groundwater beneath the “Northwest Property” which was acquired by the Port
of Muskogee on June 17, 1999. A previous groundwater analysis conducted in 1993 did not detect VOCs
above the eleanted laboratory detection limit of 10 pg/L; the elevated labofatory detection limits were above
the regulatory screening leve_ls.r The September 2006 study detected TCE in the groundwater sampled from
boring MPA-2. TCE was also detect in the soil from MPA-2 at concentrations bf 3000 pg/kg at 30.5 ft bgs,
and 48 pg/kg at 27 ft bgs.

In September of 2007, fMRI analyzed the water sample from Sump #3 for volatile organic compounds by
EPA method 8260B. VOCs were not detected éibove the elevated laboratory detection limit of 10 pg/L;

however, the elevated laboratory detection limits were above the regulatory screening levels.

Following the 2006 ODEQ investigatiqn of the “Northwest Property”, borings were advanced and

temporary monitoring wells were installed in 2010.

Tetracon study dated April 23, 2015, used groundwatér data collected m the 2006 ODEQ StUdy, the 2010
study, and their samples collected in March of 2015. The plume that was mapped from this data strongly
indicated that TCE was originating from the Sintering Building and traveling north-northeast with
gfoundwater samples from monitoring wells located to the east (MW-54s) and monitoring wells to the west
(MW-515s) of the Sintering building as non-detect for VOCs. However, the presence of a sewer line locate(i
near Monitoring-well MW-53s located south of the southwest corner of the Service building detected 313
pg/L of TCE. Shallow soil borings to depths of aﬁproximately 10 feet below ground surface were advanced
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by Terracon in areas surrounding the Sintering building, the Electron Beam Building, and near the

southwest corner of the Service Building.

MIBK

~ Sampling for Methyl isobutyl ketone (MIBK) is conducted as a part of the semi-annual sampling events
conducted under the NPDES permit. MIBK has been detected in MW-74s and in Sump #1 and Sump #2
between 1999 and 2015. The plot of the concentration of MIBK m the MW-74s well shows that the
concretion was increasing between 1999 through to 2009, wheén it peaked ‘at 574,000 pg/L and it has
generally been declining up to present day. Although it appears to have gone down over time, there is no

data pertaining to the concentrations in the other wells, and the source location has not been determined.
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Number | Data Gap Identified ‘ TEXT. . ,EXCERPT T | Where identified: | Resolved? If N.O: Action | If YES: How/Where Comments:
‘ Description: Needed: resolved:
Cooling ~water
| reservoirs and cooling
; towers were: located: in
" G the Sintering Building,
iOMEIthI; ?T' from the Electron Beam
. . , Fansteel to the Building and east of the
The absence of information OWRB dated Oct 25 Chemical  buildings.
concerning additives to the | 1971 stated: "The: Records  were: not
cooling water reservoirs and coolin ’ water available from J.
any releases from the treatmgnt apent Burgess for cooling
reservoirs is considered a data originally  use dg & additive purchases, as
gap. If additives such as Drill borings near the wh%ch y contained inventories are in
chromium compounds had . g storage. Mr. Burgess
] , _ locationss of  the | chromates has been | . .
been used, the groundwater . informed us that anti-
> 2007 ODEQ cooling _ water | replaced by an agent -
could be affected in the event | - . .| rust -additives were
. , Targeted reservoirs -and near | that does not contain , )
Cooling Water | of a release. The data gap | . . » | added to the cooling
1 oy . Brownfield NO the cooling tower | toxic chromates:
additives UNKNOWN | could be  satisfied by : _ : water, however, the
. e Assessment located near ‘the | Same letter also o
- additional review of Fansteel | . _ . g NPy ‘ exact additives -are
) . .| Phase. I ESA Chemical buildings to | indicated that the ) _
records, if still extant, : . . unknown.
. .. determine soil | cooling water was
concerning additive purchases .- ;
-~ conditions. previously
or by obtaining a copy of the discharged to Basin
report, if it still exists, of the 1. but was improved ***+*Previous releases
assessment performed in the 3t<;' o back inl:o the from the cooling towers
late 1980s in association with cocﬁin tower for located near the Chem
‘the- piezometer installation g fow C Building have been
. ) ; reuse: However, :
mentioned by Burgess (2006). additives used after documented. A clay
, 1971 are sl | Pipe undemeath the
UNKNOWN. _catch trench" was
damaged and
discharging and eroding
the soils beneath this
"catch trench"
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The lack of information
concerning the PCB content of
fluids used in the hydraulic

ODEQ

Inspejc_tion,the floor

slab during Data Gap
Analysis [for former

Discussion of Data Gap Investigation of the Former Fansteel Property

presses.and vacuum pumps.in | 2007 HYDROSTATIC press
PCBs:in hydraulic fluid | the Sintering Building is | Targeted ' Drill borings through and other equip
in  equipment in | considered a data gap. This | Brownfield ‘NO slab floor to locations]. Subsequent
‘Sintering Bldg. | data gap could be satisfied by | Assessment determine soil borings to collect soil
UNKNOWN determination of the former - conditions: data regarding
location of ‘this equipment | Phase I ESA hydraulic fluid and
together with:analysis for PCB . PCBs will likely be
of wipe samples:from the floor needed to resolve this
in the area. gap.
' - ‘ This tenant is no longer
; operating at the site.
I " This former itenant was |.
‘ not interviewed,
‘ however, Mr. Morris of
: : Advantage  Terrafab,
! , the current tenant, was
i ; interviewed regarding
; | : the operations of Al
I i i International. Mr.
‘ . , . ' Morris said that Al
| Al International’s operations .
'. . e International formerly
'| in the Sintering Building have | manufactured
i not been inspected, and the - ‘ , , .
, : | 2007 ODEQ N . motorcycles, which
‘requests ' for  follow-up | | Site inspection and . , D ‘
. | . & | Targeted. . i included painting. Mr.
Tenant :operations not |, interviews conceming | : interview of Al . A
, " , Brownfield: : . , k ‘Morris said that when
observed = Al || operations there have:not been | | NO International’s ! N
. | i . . |-Assessment ; . . . Al International
International | responded  to; this s | operations in the! B .
, .. ; . ! , S 1 qs vacated the Sintering
. considered a data gap. This | | Sintering Building e
P . Phase 1 ESA building, ~ there was
: data gap could be satisfied by int all he fl
‘a follow-up inspection and | | paint all over the floors
' interview | and walls. Mr. Morris
A I i i said that his employees
1 | ! 1 spent a lot of time to
? I ; scrap the paint off of the
| 1" : { building, prior to
, . : |- moving their operations
‘ | i . {into  the building.
| | il According to. Mr.
: | | Morris, they did not use
] any chemical to help
facilitate removing the
paint from the walls:and
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. » floor of s Sintering

building.

“
% This tenant is no longer
operating -at the site:
This former tenant was
The. operatibns at Global pot ' mterv1e\:ved,
. . . ‘however, Mr. Morris of
' Machine: Company in the | 2007 ODEQ o . , ‘ v
i - Site inspection ‘and Advantage Terrafab,
! . . | Electron Beam Building have | Targeted . . v
} Tenant operations not . , interview of Global : the current tenant, was
. | : not been inspected, and are | Brownfield o . . . ) .-
|4 observed :  Global idered a data vap. This | Assessment NO | Machine Company in interviewed' regarding
Machine Co. consicerec a gap. the Electron Beam _ the operations of Global
data gap could be satisfied by | - g , A .
. SR Building ‘Machine. According to
a follow-up inspection and | Phase I ESA : Mr. Morris. Global
Interview. ' S , : | Machine  conducted
; _ ’ metal fabrication
| 3l , ' activities similar to
- Advantage Terrafab.
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The radioactivity survey of the
fields in the northeast corner
of the Property, opposite Pond
3, used to justify release of the
area from the NRC license,
was performed to a different

®

inspection:and sampling of the
equipment for PCB.

2007 ODEQ
Does the 1995 R | Standard than MIARSSIML 06 | prpereq
survey satisfy the | CoronS erf ed ° e{ggse Brownfield YES
current  MARSSIM | SUrvey periormed in Assessment ' !
\andard? satisfies -the current ;
s MARSSIM standard, which | o oy |
was only in draft form in 1997, ’
is'not known and is considered ' j
adata gap. This datagap could '
" be resolved by comparison of |
the methods used to the i
current standard. |
The lack of maps showing a | - ik
natural gas pipeline in the | 2007 ‘ODEQ All utility pathways
western portion of the | Targeted should be mapped to
Pathway UNKNOWN | property is considered a data | Brownfield NO | Review site plan or -evaluate if the may have
‘for Natural gas pipeline | gap. This data gap could be | Assessment | utility plan been a preferential
satisfied by review of maps by : | pathway = for
ONG showing the location of | Phase I ESA 7 contamination.
the lines.
The PCB status of the ',
transformers in the: electrical :
substation west of ‘the Service | 2007 ODEQ ‘, Temacon  analyzed
Building could not be | Targeted 1 several soil samyzles
PCBs in electrical | determined. This is considered | Brownfield YES in  substation r:m 4 | Resolved
| substation a data gap. This datagap could | Assessment. determined no PCBs )
be satisfied by review of
FMRI or OG&E records orby | Phase I ESA i were present.
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The standpipe was

inspected during the

The nature of'a PVC standpipe | March 2016 site visit.
was observed and According to Mr.
photographed standing at an | 2007 ODEQ Burgess, this
angle on the ground east of the | Targeted standpipe: is' a water Samplin © be
8 PVC standpipe of | Electron Beam Building is not | Brownfield YES level monitoring and con. drl:ctegd later.  if
UNKNOWN purpose | known. This is considered a | Assessment sampling  location neces ’
data gap. This data gap could which was originally sary.
be satisfied by probing and | Phase I ESA | installed to. monitor-if'
possibly sampling the the cooling water
standpipe. ' reservoirs were
leaking into ‘the
surrounding areas.
Lead-based paint, | Pre-1978 construction; also | . ; Surveys-_ an‘d/<.>r‘ o NOt a priority as . this
_ Sa e i Site . | remediation of this . issue is not related to
9 asbestos, etc. may be | identified in 2007 ODEQ R . NO i) £ ial i g " soil
¢ Phase I ESA econnaissance | type of material is not groundwater or  soi
present. - planned-at this time. ‘impacts.
' : A boring by Terracon in
Historical OWRB documents j -3&15 1dentlﬁedm”ll:i(vlvlit::
\ reviewed at the ODEQ ‘ beneath thxiro area. The
{| 2 Former barrel storage | revealed ‘that residue barrels e Lo
‘ soil and groundwater in
10 | areas located south of | and other barrel storage were NO . ‘
s o1 . this area should also. be
Sintering Building located in two areas south of
th .. sampled and analyzed
the west end of the Sintering h :
o as for impacts from metals
Building. .
or chemicals of
. concern.
- The Phase I survey
conducted as a part of -
.Historical OWRB documents the decommissioning
| Former Ore Barrel reviewed at the ODEQ | process did not
| Sorme © DA | revealed that residue barrels | identify this area as a
| Storage located to s
11 : : wan | -and other barrel storage were | NO severely radioactive
| northwest of Chem "A . th of - . h
Building located in two areas south o | zone, owever,
the west end of the Sintering sampling should be
' Building. | conducted for metals,
including columbium
and tantalum.
_ Mr. Burgess informed us that According to Mr.
| What is the sodium in | there is a sodium AST located | Correspondence Burgess, the sodium
12 | the "sodium AST" | onsite. This. AST was kept at | with FMRI | YES remained -a liquid
| dissolved in? high temperature to- keep the | personnel because it was
‘ sodium in liquid form. heated. The fuel to
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heat the AST
natural gas.

A release from Pond 9.

Historical OWRB documents
reviewed at the ODEQ:
1972 Complaint of "yellowish
liquid" " flowing into river;
OWRB. 0Oil or Hazardous
Substance, Accidental
Discharge Report dated Jan
26, 1988 (Pond 9 is a: CAF,.
settling pond, release of slurry

; . ) i
| No  shallow soil ||
| remediation or soil i

water over several hours); » sampling was |
: tﬁ)j\::ds ﬂ:j dArka:)nﬂslz: Inspection Report by JJ Black ': conducted after these ‘
13 histor’ical surface water from March 17, 1982, which NO | releasc.es;‘ Soil { ;
runoff violations have. noted contaminated runoff ' | sampling sh(.)uld be . f
been observed | originating  from  stacked | conducted in' the | !
‘ drums located near Chem "A" iprevious areas of | |
Bldg. and water from- an | -~ i runoff from the site: |
overflow/observation  sump b ;
which was  periodically .
pumped back into Pond 3 1
(may also have been ‘
discharging to river); Release _ |
from Pond 3 Liner failure and , | i
Outfall #003 in June 1989. )i i '
PA subsurface | |, Mr. Burgess says that
: | investigation should | | he does notrecall drums |
Previously there were Historical OWRB documents , be conducted in this | | ever being removed
14 buried d of solid revi_ewed at the ODEQ: NO | area to d‘ete.rmi‘ne_'if ' | from Pond' 5.and he was
waste in Pond 5 Indicated that drums were ,Ibuged materials: exist | present  when  they
- buried'in Pond 5. /in ‘this area and to | excavated out some
' determine if the soil ¢ material out of Pond 5
| has been impacted. [ in 1991.
PA subsurface |
! | investigation should | -
| Drums of unlgloyvp This information provided by ' be conducted in this .
contents are buried Mr. James Burgess during the ' area to determine the |
beneath the -concrete ' NO ;

slab north of the Bertha

| Building

Site -inspection of March 16,
2016.

“extent of the buried |
drums and to |

_ determine if the soil

. has been impacted.
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Qroad o spurs

sometimes have
represent an

Mr. Burgess informed us that

Soil sampling for
pesticides, herbicides,

closure.

. located north of the Chem "A" |
| Building previously -

chemicals of concern

15 environmental impact | the track is well fnaintain.ed. NO and metals should be Resolved by sampling if
due to the frequent [ No other information : . , necessary.
- I conducted in the area
pesticides _and | currently available. | of the railroad
herbicides applied to ‘0 _eral ad.spur.
maintain the track.
Contents of former Historical OWRB cjloc,uments . o
AST Farm located a_nd plans on file with ODEQ Soil or GW' conditions
south of Pond 3 and listed .ltank contents  as unknown in forl'ner
west of Chem "Cv | 2mmonia, h}'droﬂuonc am_d‘, | Former tank farm | AST farm location.
16 Buildine: Soil sulfuric -acid, hydrochloric YES : Results from nearby
urcing, . | acid, and potassium -acids and MIBK MW-55s should be
condition bencath this | pydroxide. The MIBK  tanks checked for MIBK
m:;zvn M 1S | yere located west of the acid analysis.
. tanks, south of Pond 3.
Fansteel Letter to US EPA
from the early 1970s, stated
that as Pond 2 was newly . Chromium was
1 Pond 3 previously | constructed, Pond 3 contents . identified in highi
| unlined- Condition of . . would be excavated into Pond quantities in  the =
17 soils I 2, then covered. Then Pond 3 : Fansteel Letter to NO groundwater This |
~Pond 3 previously had | will be lined prior to use. | US EPA contami t' should
a liner breach in June | TAKEAWAY: Pond 3 also be mapped in .
' of 1989 "previously unlined and: ' 4 PP '
' | proposed GW drainage system | groundwater survey.
with catch trench to be!
; : | installed.
1 Soil conditions | |
‘unknown in current | Soil sampling could |
+and past areas of poor | be conducted in the !
I8 ‘ house.keep‘ing‘ practices | Site . "NO vicinity of storage ‘
. [debris] and | | Reconnaissance arecas and - former |
stormwater runoff | ‘ stormwater  runoff |
violations should be |, violations i
sampled | : :
| Fansteel used a septic lagoon | . The lab used strong
The conditions of the | until 1971, then connected to Borings .through this - -acids to digest the ore.
‘ soils in the area of the . sanitary sewer per Letter dated | Letter . area wﬂl l?elp to According to Mr.
| 19 septic lasoon were not | Oct 25, 1971. This letter also [ Fansteel | No determine if the | Burgess, the water from
‘ chzractergiz ed prior to | stated that cooling water from | OWRB dated Oct f sewage lagoon or the the laboratories was
P ;the cooling water tower | 25,1971 fill material contained routed to the waste

water treatment plant
for processing; all other
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discharged into Basin No. 1
prior to their construction of a
recycling

system. (for |
locations of basins see Figure |
14.1)

" water fronaor drains

was routed through the
sanitary system.

‘20

Drainage of Chem "A"
Building ‘and ore barrel
storage pad

The diagram - shows the
following:.

floor drain from Chem "A"
Building goes to Basin 1, the
drain located near the ore
barrel storage area goes to
Basin 4 (for locations - of
‘basins see Figure 4.1)

Contour
Elevation and
Runoff Flow

 Diagram  -dated

November 20,
1974

YES

Basin No. 1 was used-as
an acidic waste storage
basin. Basin No. 4 was
located: in the

-approximate location of
"Pond 2m, and was also

used as an acidic waste
storage basin. Soils in
Basin-4 were excavated
and placed into Basin 5
as part of the process-of
Basinn 5 was: being .
converted into

| "Covered Pond 2."

21

or radiation surveys

were -completed. Pond .
, fully completed and that the |

3 was not closed under :

, | discusses
- | Pond 3 was "reshaped" .
| after the WIP was-|
| excavated however, no

| confirmation sampling

- The December 18, 2006 letter
problems
.encountered during

termination of the contract
between FMRI and A&M. It!

is our understanding that |

remediation of Pond.3 was not :

remediation of Pond. 3 .and §

Letter from A&M
Engineering to
NRC December
18, 2006

NO

: Sampling of Pond 3 |

has not occurred and

will need to be|
completed for.|

radioactivity and

other chemicals of

concern.

the NRC permit. | excavation  cavity = was |
“reshaped for erosion control. |
No sampling was conducted. |
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‘ ! 1l that was excavated |

in 1999 when the
interceptor trench was

installed were
stockpiled south of
Pond 3. According to
Mr. Burgess, previous

'sampling conducted on

This information provided by
Mr. James Burgess during the

Composite

amount-of soil'volume '

samples [
appropriate for that |

22 this soill for | sy . " Site inspection | NO should be conducted .
o Site inspection of March 16, ‘ . . |
characterization ‘ ‘ prior to disposal and ;|
o 2016 | _ : :
purposes indicated. that | | : compared' to -current |
the soil was below I regulatory standards. |
| industrial  regulatory i !
i|: screening levels. : ‘
However, ‘only two ‘ i
samples were I
| collected.
' Recycled oil ASTs
were formerly located |
near the northwest
corner of the Sintering |
building and: on the B . . ; Soil and sub slab
eastern outer wall of | This information provided | . . _
. : . ) . ! Information : sampling: should be
the southern portion of | from interview with Mr. | . ,
23 : "aAn . ... | provided by | NO conducted for TPH
| the . Chem A" || JTames Burgess-during the Site | | . .
| : and metals in this

.| Building. No sampling

for residual oils in the
soil has

conducted in
former
these ASTs.

been
the i
locations ™ of

inspection of March 16, 2016.

1
I
i
i1
}
1

0

EMRI

. arca.
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| 24

T conditions

!taGaps identified in

this plan include:
o The R&D Building,
- White House, and
Thermite Building -are |
| expected to satisfy |
for i|
"unrestricted use. This |
~should be confirmed,

-especially in  the
Thermite  Building, |
where bags of |

radiological waste are
stored.

. The Sodium
Reduction  Building
will need surveyed to.
determine its
radiological
conditions.

« The Waste Water
Treatment Plant needs
to be surveyed for
direct alpha and direct
beta-gamma.

. Requires
| characterization of
subsurface soils
beneath floors.
. Requires
characterization of
floor drains and joints.
» Data gaps are
identified  regarding
characterization of |
structures.

Plan for
Additional  Site:
Characterization
February 2011

NO

Structures need to be
re-surveyed for
radioactivity after
excavation and
istorage of the WIP is
completed.

25

Bulk WIP material is-
being stored in 2-ton
bags in many of the
buildings located
onsite

Bulk WIP material is being
stored in 2-ton'bags in many of
the buildings located onsite:

' the Chem "A" Building, the

Chem "C" Building, and the
Sodium Reduction Building..
Due to this new usage as
storage which - has been
occurring since 2006, there

Site inspection

NO

Structures need to be
re-surveyed for
radioactivity after
excavation and
storage -of the WIP is
-completed..
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méy ‘be a need to re-survey

these structures for

radioactivity after excavation

of the WIP is.completed.
A TCE groundwater Sampling investigations
plume which appears : have been limited to
to originate. from the | The extent of the TCE Plume, = TCE Plume should be small portions of the

| eastern portion of the
- facility

the sumps then it is likely
being pumped into the
treatment system and the

settling-ponds.

facility.

26 Sintering Building has | both 1laterally and vertically, NO mapped for entire site. A comprehensive
‘ been identified during | has not been well resolved. facility. sampling investigation
previous of the entire site would
investigations, be informative.
- The Ponds, the French In the event TCE is
The TCE plume may ) drain sump, and the mixing = into the
cross into the French | If the trench is intercepting ulllt:]rceptorh ul dilren;l;v v:':stewater Uﬁg’:?m
‘ drain  system or | TCE, then TCE is likely being ‘ sump ~ §10 stream,  consufiation
27 ‘ . NO sampled for TCE to with regulatory
groundwater pumped into the treatment NN N -
: . . determine if TCE is authorities may be
| interceptor trench in | system and the settling ponds. inad il bei o lari
| the vicinity of Pond 3 ina vertently eing required to clarify
: ) discharged to the characterization of
Arkansas River.. mixed waste.
The MIBK plume is only ‘
: identified on the eastern _
| been ideatiied on the | MIBK is being pumped out of | MIBK Plume should
28 1°" ‘ g pump | NO be mapped for entire
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Appendix A
Photo Log from March 16, 2016 Site Inspection




































































































































Appendix B
List of Reviewed Files Provided by Client and ODEQ









" Historical OWRB files reviewed at the ODEQ.xIsx

EPA Certified Mail to Fansteel requesting 3 years of production data & Outfall 002

analysis data 1 11/3/1983
OWRB approval notice for Permit #CW-69-020 1 -16/21/1983
OWRB Telephone Memo to the File re: SO4 average pounds 1 6/3/1983
OWRB Telephone Memo to File re: COD, TOC, SO4 1 6/2/1983
OWRB notes - discussion of lagoon construction rationale 15 5/31/1983
Fansteel Itr to OWRB - amending NRC license SMB-911. Need to construct lined pond 10 5/20/1983
including proposal details.
OWRB Telephone memo to file & internal note to expedite Fansteel Request 3 5/20/1983
Telephone Memo to the File re NRC call discussion of jurisdiction - 1 5/11/1983
memo - OWRB / NRC Meeting 1 5/3/1983
Donna Metalf OWRB memo re NRC / OWRB / Fansteel meeting at Fansteel to discuss 3 6/2/1983
new pond
Letter from Fansteel to U.S. Nuclear Regulatory Commission - resubmit 11 13/22/1983
Fansteel request to NRC to modify permlt/ I|cense 1 3/4/1983
OWRB Inspection Report 4 12/3/1982
Metlab Testing Services 6 12/5to 12/14/82
OWRB Telephone Memo - Fansteel to apply for contamlnated stormwater run-off 1 7/8/1982
permit and EPA to modify NPDES permit quickly using Draft OWRB permit
OWRSB Itr remitting a proof set of confidential photos 1 4/27/1982
Fansteel Itr to USEPA , completion of repairs and modifications required by EPA 1 4/22/1982
Inspection Report addendum 1 8/18/1981
Fansteel/Metals application for waste disposal permit ]r 5/8/1981
USEPA Ltr to Fansteel Re; application No. OK0001643, aplhcatlon complete 1 ‘|a/24/1981
OWRSB Itr re: permit no CW-69-020, permit has expired ' 1 4/15/1981
USEPA Itr to Fansteel re: NPDES Permit pending issuance 1 4/6/1981
OWRB Memo - Replace BOD with COD and TOC in state permit 1 9/18/1980
USEPA Itr to OWRB- Fansateel is a "major" 1 7/7/1977
Fansteel to USEPA - second interim report 1 6/20/1977
Fansteel to OWRB - re; operating procedures at pond 2 and ammonia storage 11 6/13/1977
Fansteel to USEPA re: May 31 77 compliance report 1 6/13/1977
Fansteel Itr to USEPA - flow monitor modifications complete 1 4/1/1977
Fansteel to USEPA re: proposed modifications to flow monitor 2 3/8/1977
USEPA to Fansteel re: Facility in violation of permit conditions 2 2/11/1977
Fansteel to USEPA Re: construction progress report, treating facilities 1 2/7/1977
Fansteel to USEPA: Interim progress report on pond construction 1 2/7/1977
Fansteel to OWRB: notification that pond construction is underway 2 11/15/1976
Fansteel to USEPA - 3rd progress report on constrruction of treating facilities 2 10/12/1976
OWRB to Fansteel - approving construction providing water of state are protected 1 9/9/1976
Fansteel to OWRB - Seeking permit to construct process pond 2 8/30/1976
OWRB to Fansteel - Approval of plans to construct waste treat facilities 1 7/13/1976
OWRB to Fansteel - waste treatment plans to be approved next meeting 1 6/11/1976
Fansteel to USEPA - Interim report on progress to address corrective actions required 1 5/20/1976
in Administrative Order .
Fansteel to USEPA - narrative of proposed waste treatment process 3 4/13/1976
Fansteel to OWRB -letter regarding changing the amount of ammonia values in draft |1 4/2/1976
OWRB to Fansteel re: changing daily average and maximum ammonia loads 1 3/29/1976
OWRB - summary of 3-5-1976 public hearing 1 3/5/1976
1 2/7/1976

Fansteel to OWRB - confirming phone discussion on ammonia loads
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Historical OWRB files reviewed at the ODEQ.xIsx .

OWRB authorized to advertize and hold pblic meeting for application number cw-69-

020 1 1/28/1976
Notice by publication (published trwo weeks 2-12 to 2-19-76) 1 3/5/1976
Fansteel to OWRB - cover letter for monitoring reports 1 9/22/1975
OWRB to Fansteel - violation; failure to provide monitoring reports 1 9/15/1975
OWRB to Fansteel - advising that a copy of NPDES Enforcement monitoring reported
. 1 9/8/1975
was submitted to USEPA
Fansteel to OWRB - requesting extension of OWRB permit CW-69-020 with sam 5 9/3/1975
conditions as USEPA NPDES Permit No OK0001643
Fansteel to USEPA - 1st progress report on corrective actions_ 2 7/11/1975
USEPA - stipulations from adjudicatory hearing on NPDES Permit 2 No Date
USEPA to Fansteel -granting rquest to hold adjuducatory hearing 1 12/4/1974
Fanst(?gl to OWRB - requesting that progress reports for USEPA and OWRB be 1 11/15/1974
coordinated .
OWRB to USEPA - certifying water quality for proposed NPDES permit 1 11/12/1974
USEPA NPDES Determination (permit to be issued) 1 10/7/1974
USF&W to OWRB - Biologist (Jim Smith) comments on potential dangers to fisheries |3 110/4/1974
Fansteel to USEPA - objecting to proposed effluent Ilmmltatlons 2 9/26/1974
USEPA to Fansteel - Public hearing and issuance of NPDES Permit 1 9/6/1974
Fansteel to OWRB re: Phase 2 report on improving process controls 2 2/18/1974
Fansteel to OWRB - description of pond prcocess flows 1 11/5/1973
OWRSB to Fansteel - pond full of precipitates, remove and place at suitable site 1 10/15/1973
OWRB internal request for technical assistance 1 8/9/1973
Fansteel to OWRB - Phase | Waste Water Quality and Quantity Characterization ) 6/5/1973
complete
OWRB to Fansteel - approval of an extensxon on permit with condltlons 2 5/15/1973
OWRB to Oksate Health Dept - effluent dlscharge parameters 1 2/28/1973
OWRB interal communication - recommendatlons for permit extension 1 2/13/1973
Fansteel to OWRB - discussion of progress and request to extend peremit 3 2/7/1973
Fansteel to OWRB - 11th monthly monitor report and visit by USEPA 1 1/22/1973
Fansteel to OWRB - discussing overflow of Pond 6 (Technical release 100-1) 1 1/12/1973
OWRB to Fansteel letter to confirm revised meeting 1-31-1973 1 1/8/1973
OWRB to Fansteel - free insufficient on ponds 2, 5, and 6 (less than 3 feet) 1 12/13/1972
Fansteel to OWRB - requesting extension of Interim Permit 1 12/8/1972
Fansteel to OWRB - cover Itr transmitting documents provided to USEPA 7 11/30/1972
USEPA to Fansteel: EAP to sample dlscharge at muskogee plant ok—076 -0yi-2- 2000459 1 11/7/1972
Fansteel to OWRB - 9th monitoring report no data 1 9/14/1972
Fansteel to. OWRB - confirming phone conversation re: relocated discharge point to 1 8/11/1972
Arkansas River
OWRB Memo - Fansteel relocated dlscharge to river downsteam 1000' 1 8/10/1972
Fansteel to OWRB - 7th monitoring report, process improvements 1 5/16/1972
Fansteel to OWRB - 6th monitoring report, process difficulties 1 3/3/1972
OWRB to Fansteel - approval to construct “impermeable pond" 1 1/26/1972
Fansteel to OWRB - verify phone call re construction of Thai Slag residue pond 1 1/18/1972
Fansteel to OWRB -5th bi monthly progress report on wastedisposal program 1 12/23/1971
OWRB to Fansteel - approval of Waste Disposal Permit W-69-020 2 12/22/1971
Fansteel to OWRB letter with chk number for Waste Disposal Permlt 1 12/20/1971
OWRB to Fansteel - approval of Waste Dispsoal Permit 1 112/17/1971
" |Public Hearing was held at OWRB, conditions of permit 1 11/9/1971
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Historical OWRB files reviewed at the ODEQ.xIsx

Fansteel to OWRB - 4th bi monthly progress report, discussing bulk lime, "toxic

2 10/25/1971
chromates", sanitary sewer, effluents ,
Fansteel to OWRB - submlttmg 3 copies of application for Waste Disposal Permlt 1 10/20/1971
memo re: All Industries on Notice for Violation of Oklahoma Water Quality Standards |
. ! . 1 8/31/1971
are required to have waste disposal permits
memo re: Ali Industries on Notice for Violation of Oklahoma Water Quality Standards
are required to have waste disposal permits 1 8/31/1971
Fansteel to OWRB -3rd bi monthly progress report, 2 18/23/1971
Fansteel to OWRB -2nd bi monthly progress report _ 2 6/22/1971
Fansteel to OWRB - 1st by monthly progress report 2 4/21/1971
Location Plat of Fansteel Metals (CW-69-020) ) 1 8/3/1984
USEPA - NPDES Determination, approve pending state certification 1 7/3/1979
USEPA NPDES Permit NO 0K0001643, extended one year pending promogulation of 1 3/16/1979
BAT Guidelines
EPA Form 7550-8 (page 2?) 2 4/9/1979
Fansteel to OWRB -copies of info submitted to the nuclear reg commission 2 10/17/1978
OWRB to Sverdrup, Parcel and Assoc, copies od Discharge Monitoring Reports B ) 7/24/1978
USEPA to Fansteel - requesting thoughput values in million Ibs for NPDES permit no
0k0001654 _ o 1 3/19/1984
USEPA to Fansteel - NPDES Permit to be issued 15/9/1979
U.SEPA to Fansteel - cppy of public notice of agencies final decision re application to 1 9/28/1984
discharge to waters of the US
USEPA to Fansteel - Public Notice,Draft Permit, Fact Sheet, and draft NPDES permit 1 6/25/1984
Dept Of Army, Corp of Engineers, Application to discharge or work in Navigable waters |37 7/16/1971
Fansteel to USEPA - application and check to extend NPDES permlt 11 4/13/1979
EPA Form 7550-8 (page 1?) o 1 No date
OWRB - Response to Public comments 3 6/30/1984
EPA to DOJ - Headquarters approval Fansteel consent decree (4/8/88) 19 4/26/1988
State Water Quality Lab to OWRB - analytical results Various Fansteel locations 15 2/26/1981
Fansteel Plat Map 1 6/3/1983
OSDH Radiation Protection Div, Gross Alpha, Beta, and Radium results 5 2/23/1982
Well #1-20 & Test Pipe Pond 8 - Data Log for pH, NH3-Na, F 21 7/15/1982
Record of Communication OWRB - Halley/Chou on rad testing |a ] 6/1_1[1982 )
OWRB Halley to Chou - Record of Communication = ) 11 3/22/1982
OWRB Internal Field Report, Blackto Cain, mcludes lab, borlng Iogs and ASTM 64 8/17/1981
references .
Fan s.teel to' OWRB - NRC Regulatory Guide - Construction of embankments at 9 12/1/1977
Uranium mills . )
Fansteel to OWRB - Process Diagram _ 2 7/2/1974
USEPA Notice of deficiency NPDES Inspection 1 3/26/1987
USNRC request for additional info to renew NRC License ) 4 5/12/1987
USNRC request for additional info for license renewal 4 5/12/1987
NRC / NMSS trip report 2 4/20/1987
OWRB Spill Report SP-88-104 - accidental discharge report 9000 g to Arkansas River 1' 1/26/1988
fromPond9 =
’ OWRB to Fansteel: NOV - unauthorized release of waste stream matieral 2 2/4/1988
Fansteel to OWRB explanatlon ‘of Unauthorized release 2 2/1/1988
Radian Corp to Fansteel Pond 8 Sludge analytical results 2 3/27/1987
Page 2 of ? Spill SP-88-104 (Guessed at date) 1 2/1/1988
USEPA to Fansteel service of Administrative Order docket no. VI-85-101 1 5/15/1985

Page 5 of 8

Appendix B: List of Reviewed Files

Page 5 of 48




Historical OWRB files reviewed at the ODEQ,xIsx

USEAP Administrative Order Related VI-85-101

3 5/15/1988
OWRB Memo to the files 2 3/4/1988
Fansteel to OWRB - transmitting signed consent decree pending public hearing and 19 4/29/1988
DO signatures
Fansteel to OWRB re: violation dated 11- 10-1986 checking on feasnblhty of closing 2 11/24/1986
ponds 5,7, & 8
Fansteel to OWRB - Packet of info related to plant issues 8 2/17/1988
Fansteel to USEPA npdes permit no 0k0001643 / Consent decree progress 4 10/13/1989
Fansteel to USEPA npdes permit no. ok0001643 /Consent Decree Progress 9 7/14/1989
Fansteel to USEPA: 1/26/88 unauthorized release of waste stream material 4 2/1/1988
OWRB to Fansteel - review of the revised closure plan for surface impoundments 2 7/28/1987
USEPA Administrative Order Re Docket VI-82-048, findings of EPA site visit 3 7/21/1982
OWRBs Jerry Black Photos . 17 3/17/1982
Fansteel to OWRB - Site Photographs confi dentual 1 5/14/1982
Radian Corp -revised closure plan for surface impoundments ) 31 May-87
OWRB - request for technical assistance 6/7/72 release 3 6/13/1972
" |USEPA to Fansteel Administrative Order related to Docket VI-85-101 is closed 1 3/11/1986
Fansteel to OWRB - copy to owrb of USEPA submittal 6/18/88 liner failure 9 10/9/1989 -
USEPA TO Fansteel - re Docket VI-88-471-C failure to report completion of Item 3 in 1 4/19/1989
the Consent Decree ) L
USEPA TO Fansteel - re Docket VI-88-471-C failure to report completion of Item 3 in
the Consent Decree 1 4/19/1989
Fansteel to USEPA - re 1/26/88 unauthorized release to Aarkansas River 4 2/1/1988
USEPA TO Fansteel -NOV Outfall 2 - Nitrogen, Fluoride ave and max exceed permit 2 9/13/1990
Fansteel to USEPA - Reporting total retention pond synthetic liner failure 3 6/23/1989
OWRSB Inspect using USEPA form - NPDES compliance inspection report 7 12/9/1988
OWRB telephone memo Citizen complaint {(cavern) 1 11/2/1988
Fansteel to OWRB descnpotlon of construction activiteis to meet consent order and 4 11/4/1988
found Cavern. , . .
ansteel to USEPA - report describing the status of Consent Decree pro;ects Is 10/14/1988
OWRB to Fansteel - NPDES compliance inspection report for 1/29/88 mcluded 113~ 4/19/1988
Fansteel to OWRB repomng Uranium and radioactivity counts 2 2/16/1988
- [Fansteel to USEPA re 1/26/88 unauthorized release of waste stream material (hose) |5 2/1/1988
USEPA NPDES Compliance Report 4 3/26/1987
Fansteel to USEPA Reporting corrective action on notice of defnaency 3 4/10/1987
3 Plant plats Guess on date) 3 6/15/1986
Joint OWRB / USEPA Inspection Report 32 6/17/1986
USEPA to Fansteel - Request for permit renewal is incomplete 1 5/17/1989
Fansteel to USEPA Reporting compliance to consent decree 4 4/25/1989
Fansteel to USEPA Reporting compliance to consent decree re MIBK 2 4/4/1989
OWRB to Fansteel - Copy of 11/13/85 NPDES Compliance Insp Rpt 14 1/2/1986
USEPA NPDES Compliance Inspection Rpt 6 9/9/1985
OWRB npdes inspection report conducted 10/23/84 12 12/5/1984
USEPA NPDES compliance inspection report 5 8/20/1984
OWRB to Fansteel NPDES compliance inspection report 17 5/17/1983
OWRB - NPDES compliance inspection report 16 4/28/1982
OWRB - NPDES compliance inspection report 12 1/21/1981
OWRB - NPDES compliance inspection report 13 8/29/1981
OWRB State Permit Compliance report CW-69-020 5 8/17/1981
USEPA to Fansteel - certified mail letter - re: sample preservation 1 6/3/1981
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Historical OWRB files reviewed at the ODEQ.xIsx

USNRC to Fansteel - work pian for characterization of ponds with comments 3 12/2/1991
USEPA Compliance Monitoring Report - Details several plant operations issues 3 9/16/1981
[Earth Science Consult to Fansteel - work plan for characterization of ponds _ |13 ~|12/19/1991
[Earth Sciences Consult to USEPA - comments on Draft NPDES Permit 14 7/27/1990
OWRB to USEPA - agree to shallower freeboard on Pond 9 1 7/24/1990
Earth Science Consult to USEPA - Transmitting additonal info 2 5/1/1990
Eartrh Scienee Consult to USEPA letter comments and information regarding draft 15 4/4/1990
npdes permit
NRC to Fansteel - Trip report and comments on proposed decommlsswnmg activities |10 7/18/1994
Fansteel to ODEQ requesting permission to P&A deep wells . 6 6/21/1994
letter for second request effort to the US Nuclear Regulatory commission 6/21/1994
ODEQ memorandtrm - plan,n_i_ng.meeting _t_o addrss all Fansteel issues related to 4 5/10/1994
continued use of site and remediation of issues
zzzsteel to ODEQ - per phone call, transmitting info related to closing Outfall a 11/1/1993
USEPA to Fansteel - final permit mofdification decision and comments 1 9/10/1993
USEPA to Fansteel allowing modification of certiain permit conditions 1 5/7/1993
USNRC to Fansteel noting amendments to 10CFR Part 20 that affect all permitees 2 5/7/1993
RB - - -
Fansteel to OWRB - P&A complete for 14 old wells, 15.new wells to be included in 1 5/3/1993
reporting
USNRC to Fansteel - request that FC revise and resubmit renewal appllcatlon for
Source Material License SMB-911 3 2/10/1993
OWRB to Fansteel - comments on final remedial assessment work plan 2 8/28/1992
Fansteel To USEPA - request to incorporate Outfall 005 to NPDES Permit 1 8/13/1992
Fansteel to OWRB - Leasee has ceased operations, request to close Outfall 004 1 8/11/1992
Fansteel to OWRB - work plan to close ponds 6, 7, 8, and 9 1 12/19/1991
OWRB to Earth Science Consult - letter comments of supplemental letter to Remedial 5 12/17/1991
Assessment work plan
OWRB to Earth Science Consult - letter comments of supplemental letter to Remedial
Assessment work plan 2 12/17/1991
Fansteel to OWRB re P&A of 11 wells 2 8/27/1991
USEPA to Fansteel re pages to replace those W|th admmlstratlve errors 3 3/29/1991
OWRB to USEPA re approving Earth Science request for freeboard change 1 7/24/1990
OWRB to USEPA re approving Earth Science request for freeboard change 1 7/24/1990
USEPA to Fansteel - public notice, fact sheet, and a copy of the permit 1 6/20/1990
USEPA to OWRB date for certification of propsed permit extended to 3/16/90 1 2/15/1990
OWRB Earth Sciences proposed sampling plan submitted for closure qf Ponds S, 6, 7, 2 2/12/1990
8,and9
Fansteel to USEPA - re: submlttmg corrected water flow diagram 2 8/24/1989
N —
Fasnsteel to ODEQ - asking whether recent request to modlfy PDES Permit is minor 12 12/15/2000
or major modifcifcation, includes analytical
ODEQ to Fansteel -summarizing results of meeting on 3/28/00 to dISCUSS TRE 2 4/20/2000
ODEQ to Fansteel -requiring TRE (toxicity reduction evaluation) based on recent wet 1 4/17/2000
test results
ODEQ to Fansteel - request for madification to NPDES Permit approved 6 5/3/1999
Fansteel to ODEQ request for modification to NPDES permit no ok0001643 42 11/24/1998
USEPA Fact Sheet - related to NPDES permit modification 3 3/25/1993
authorization to discharge under the national polluant discharge 1 9/10/1993
2 4/25/1994

USNRC to Fansteel - objecting to closure of deep aquifer wells
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Historical OWRB files reviewed at the ODEQ.xlIsx

l:lSNRCvto Fanstegl - requesting submittal of apphcatgpn for new source mate_nal s 2/10/1993
license SMB-911 e . )
USNRC to Fansteel - scheduling meeting to discuss decommissioning of facility 2~ 15/14/1992
.|Fansteel to OWRB - application to renew waste disposal permit |10~ [9/23/1991
— —— —_—_— — .
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. ODEQ Land l'es List.xlIsx . .

File Name

1CONFIDENTIALITY NOTICE.docx

land.txt

LP Brownfields Program Fansteel Targeted Brownfields Assessment request Muskogee Muskogee Co. Targeted Brownfields Assessme.tif

LP Brownfields Program Muskogee Port Authority Correspondence financial review request Muskogee Muskogee Co. Technical Serv.tif

LP Brownfields Program Muskogee Port Authority Correspondence FMRI letter Muskogee Muskogee Co. Technical Service Correspon.tif

LP Brownfields Program Muskogee Port Authority EPA Bevill Amendment issues training Muskogee Muskogee Co. Technical Service.tif

LP Brownfields Program Muskogee Port Authority Letter to FMRI Muskogee Muskogee Co. Technical Service Correspondence 1_14_2.tif

LP Brownfields Program Muskogee Port Authority Letter:to NRC - variance request Muskogee Muskogee Co. Technical Service Cor.tif

W0 IN|jO NS WIN] =

LP Brownfields Program Muskogee Port Authority Letter to NRC Muskogee Muskogee Co. Technical Service Correspondence 7_24_20.tif

[y
(=)

LP Brownfields Program Muskogee Port Authority Meeting minutes and sign in sheet Muskogee Muskogee Co. Technical Service Mi.tif -

[EY
[

LP Brownfields Program Muskogee Port Authority Northern Portion of FMRI NW property Memo TCE in groundwater on adjacent pr2.tif

[y
N

LP Brownfields Program Muskogee Port Authority Northern Portion of FMRI NW property Memo TCE in groundwater on adjacent pro.tif

[EY
w

LP Brownfields Program Muskogee Port Authority Northern Portion of FMRI NW property Site characterization report Muskogee 2.tif

[y
5

LP Brownfields Program Muskogee Port Authority Northern Portion of FMRI NW property Site characterization report Muskogee M.tif

[N
(4l

LP Brownfields Program Muskogee Port Authority Northern Portion of FMRI NW property Targeted Brownfield Assessment letter 2.tif

[y
[=2]

LP Brownfields Program Muskogee Port Authority Northern Portion of FMRI NW property Targeted Brownfield Assessment letter 3.tif

[y
~J

LP Brownfields Program Muskogee Port Authority Northern Portion of FMRI NW property Targeted Brownfield Assessment letter 4.tif

[y
00

LP Brownfields Program Muskogee Port Authority Northern Portion of FMRI NW property Targeted Brownfield Assessment letter M.tif

[y
O

LP Brownfields Program Muskogee Port Authority NRC approval of FMRI's decommissioning Muskogee Muskogee Co. Technical Servi.tif

N
[=]

LP Brownfields Program Muskogee Port Authority NRC inspection report Muskogee Muskogee Co. Technical Service Correspondence.tif

N
[y

LP Brownfields Program Muskogee Port Authority Pre-closure sampling and analysis report Muskogee Muskogee Co. Technical Ser.tif

N
N

LP Brownfields Program Muskogee Port Authority Preclosure samping and analysis report - pond 6 and 7 Muskogee Muskogee Co. .tif

N
w

LP Brownfields Program Muskogee Port Authority Site characterization report addendum Muskogee Muskogee Co. Targeted Brownfi.pdf

N
H

LP Brownfields Program Muskogee Port Authority Site characterization report yellow sheet Muskogee Muskogee Co. Targeted Bro.tif

N
[,

LP Brownfields Program Port of Muskogee a_k_a Muskogee Port Authority a_k_a MPA a_k_a FMRI Northwest Property SITE CHARA2.pdf

N
[=))

LP Brownfields Program Port of Muskogee a_k_a Muskogee Port Authority ‘a_k_a MPA a_k_a FMRI Northwest Property SITE CHARA3.pdf

N
~

LP Brownfields Program Port of Muskogee a_k_a Muskogee Port Authority a_k_a MPA a_k_a FMRI Northwest Property SITE CHARAC.pdf

28

LP Brownfields Program Port of Muskogee Expansion a_k_a Muskoge Port Authority Expansion Phase | TBA and cover letter Musk2.pdf

29

LP Brownfields Program Port of Muskogee Expansion a_k_a Muskoge Port Authority Expansion Phase | TBA and cover letter Musko.pdf

30

LP Brownfields Program Port of Muskogee Muskogee Muskogee Co. Certification Program Correspondence 10_7_2011 (System Ident2.tif

31

LP Brownfields Program Port of Muskogee Muskogee Muskogee Co. Certification Program Correspondence 10_7 2011 (System Identi.tif

32

LP Brownfields Program Southern portion of FMRI (Fansteel Metals) Northwest Property Appendix A site maps Muskogee | Muskoge2.zip

33

LP Brownfields Program Southern portion of FMRI (Fansteel Metals) Northwest Property Appendix A site maps Muskogee Muskoge3.zip

34

LP Brownfields Program Southern portion of FMRI (Fansteel Metals) Northwest Property Appendix A site maps Muskogee Muskogee.zip
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ODEQ Land Div Files List.xlsx

35

LP Brownfields Program Southern portion of FMRI (Fansteel Metals) Northwest Property Appendix B Property Ownership History .zip

36

LP Brownfields Program Southern portion of FMRI (Fansteel Metals) Northwest Property Appendix B Property Ownership History2.zip

37

LP Brownfields Program Southern portion of FMRI (Fansteel Metals) Northwest Property Appendix B Property Ownership History3.zip

38

LP Brownfields Program Southern portion of FMRI (Fansteel Metals) Northwest Property Appendix C Site Photographs Muskogee 2.zip

39

LP Brownfields Program Southern portion of FMRI (Fansteel Metals) Northwest Property Appendix C Site Photographs Muskogee 3.zip

40

LP Brownfields Program Southern portion of FMRI (Fansteel Metals) Northwest Property Appendix C Site Photographs Muskogee M.zip

41

LP Brownfields Program Southern portion of FMRI (Fansteel Metals) Northwest Property Appendix D Historical Research Docume2.zip

42

LP Brownfields Program Southern portion of FMRI (Fansteel Metals) Northwest Property Appendix D Historical Research Docume3.zip

43

LP Brownfields Program Southern portion of FMRI (Fansteel Metals) Northwest Property Appendix D Historical Research Documen.zip

44

LP Brownfields Program Southern portion of FMR! (Fansteel Metals) Northwest Property Appendix E Regulatory Records Documen2.zip

45

LP Brownfields Program Southern portion of FMRI (Fansteel Metals) Northwest Property Appendix E Regulatory Records Documen3.zip

46

LP Brownfields Program Southern portion of FMRI (Fansteel Metals) Northwest Property Appendix E Regulatory Records Document.zip

47

LP Brownfields Program Southern portion of FMRI (Fansteel Metals) Northwest Property Appendix F Interview Documentation Mu2.zip

48

LP Brownfields Program Southern portion of FMRI (Fansteel Metals) Northwest Property Appendix F Interview Documentation Mu3.zip

49

LP Brownfields Program Southern portion of FMRI (Fansteel Metals) Northwest Property Appendix F interview Documentation Mus.zip

50

LP Brownfields Program Southern portion of FMRI (Fansteel Metals) Northwest Property Appendix G Boring Logs Muskogee Musko2.zip

51

LP Brownfields Program Southern portion of FMRI (Fansteel Metals) Northwest Property Appendix G Boring Logs Muskogee Musko3.zip

52

LP Brownfields Program Southern portion of FMRI (Fansteel Metals) Northwest Property Appendix G Boring Logs Muskogee Muskog.zip

53

LP Brownfields Program Southern portion of FMRI (Fansteel Metals) Northwest Property Appendix H Environmental Professional .zip

54

LP Brownfields Program Southern portion of FMRI (Fansteel Metals) Northwest Property Appendix H Environmental Professional2.zip

55

LP Brownfields Program Southern portion of FMRI (Fansteel Metals) Northwest Property Appendix H Environmental Professional3.zip

56

LP Brownfields Program Southern portion of FMRI (Fansteel Metals) Northwest Property Phase | Environmental Site Assessment .zip

57

LP Brownfields Program Southern portion of FMRI (Fansteel Metals) Northwest Property Phase | Environmental Site Assessment2.zip

58

LP Brownfields Program Southern portion of FMRI (Fansteel Metals) Northwest Property Phase | Environmental Site Assessment3.zip

59

LP Brownfields Program Southern Portion of the Northwest FMRI! Property Memo for Radiation Survey Muskogee, OK Muskogee Co. .tif

60

LP Brownfields Program Southern Portion of the Northwest FMRI Property Memo for Radiation Survey Muskogee, OK Muskogee Co.2.tif

61

LP Radiation Acknowledgement of Receipt of Containment Cell Amendment Request (TAC No. L31255) Remediation Site Corresponde.tif

62

LP Radiation Acknowledgment of License amendment request Remediation Site Correspondence FMRI 4_18_2006 (System Identifier.tif

63

LP Radiation Acknowledément of Reply to NRC Inspection Report Remediation Site Correspondence FMRI 12_15_2005 (System Ident.tif

LP Radiation Additional Radiation Survey Activities Northwest Property Area Remediation Site Correspondence FMRI_Fansteel 1.tif

65

LP Radiation Aerial Overflights of Hazardous Waste Disposal Sites Remediation Site Correspondence FMRI_Fansteel 12_1_1981 (.tif

66

LP Radiation Affidavit of E. Jonathan Jackson Remediation Site Correspondence FMRI 12_1_2006 (System Identifier_ 1409745).tif

67

LP Radiation Agenda for May 31, 2000 Management Meeting Remediation Site Correspondence FMRI_Fansteel 5_11_2000 (System Id2.tif

68

LP Radiation Agenda For May 31, 2000 Management Meeting Remediation Site Correspondence FMﬂ=Fansteel 5_11_2000 (System Ide.tif

69

LP Radiation Amendment Request For SMB-911, Dated 10_20_95, TAC NO. L30819 Remediation Site Correspondence FMRI_Fansteel 12.tif
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70

LP Radiation Amendment Request for SMB-911, Dated January 25, 1995 (TAC No. L30756) Remediation Site Correspondence FMRI_Fa.tif

71

LP Radiation Amendment Request for SMB-911, Dated October 20, 1995 (TAC No. L30819) Remediation Site Correspondence FMRI_Fa.tif

72

LP Radiation Amendment Request To Process Calcium Fluoride Reidues (Tac No. L30990) Remediation Site Correspondence FMRI_Fa.tif

73

LP Radiation Amendment Request To Process Calcium Fluoride Residues (Tac No. L30990) Remediation Site Correspondence FMRI_F.tif

74

LP Radiation Amendment to Authorize Processing of Wastewater Treatment Residues Remediation Site Correspondence FMRI_Fanste.tif

75

LP Radiation Amendment to Reduce Groundwater Sampling Frequency in License SMB-911 (TAC No. 31141) Remediation Site Corresp.tif

76

LP Radiation Amendment to Reduce GW Sampling Frequency in License SMB-911 (TAC NO. L31141) Remediation Site Correspondence .tif

77

LP Radiation Amendment to Revise Part | of License (TAC No. L31191) Remediation Site Correspondence FMRI_Fansteel 5_20_1999.tif

78

LP Radiation Amendment to SMB-911 to Include Final Hazard Analysis Report and Integrated Safety Manual Remediation Site Cor.tif

79

LP Radiation Amendment to Source Material License No. SMB-911 Remediation Site Correspondence FMRI_Fansteel 12_21_ 1992 (Sys.tif

80

LP Radiation Ammonia and Radioactivity Concerns-Draft permit for Fansteel, Inc., Muskogee, OK, NPDES Permit No. 0K0001643, .tif

81

LP Radiation Analysis of Fansteel Inc. Radiological Data Remediation Site Correspondence FMRI_Fansteel 10_28_ 1986 (System |.tif

82

LP Radiation Answer in Opposition to the Request for Hearing Filed by the State of Oklahoma Remediation Site Correspondence.tif

83

LP Radiation Application for License Amendment Remediation Site Correspondence FMR! 3_31 2006 (System Identifier_ 1409699).tif

84

LP Radiation Application for Modification of OPDES. Permit No. 0K0001643 Remediation Site Correspondence FMRI_Fansteel 2_5_1.tif

85

LP Radiation Application for Modification of OPDES Permit No. 0K0001643 Remediation Site Correspondence FMRI_Fansteel 5_3_1.tif

86

LP Radiation Application for Withholding Trade Secret and Business Confidential Information From. Public Disclosure Remedia2.tif

87

LP Radiation Application for Withholding Trade Secret and Business Confidential Information From Public Disclosure Remediat.tif

88

LP Radiation Approval of Deep Monitoring Well Plugging at Fansteel Inc Remediation Site Correspondence FMRI_Fansteel 4_14_1.tif

89

LP Radiation Approval of Deep Monitoring Well Plugging at Fansteel Inc Remediation Site Correspondence FMRI_Fansteel 4_14_2.tif

90

LP Radiation Approval of Deep Monitoring Well Plugging at Fansteel Inc. Remediation Site Correspondence FMRI_Fansteel 4_17__tif

91

LP Radiation Approval of Deep Monitoring Well Plugging at Fansteel, Inc. Remediation Site Correspondence FMRI_Fansteel 4_14.tif

92

LP Radiation Attendence at Meeting re Fansteel Inc, Facility in Muskogee, OK Remediation Site Correspondence FMRI_Fansteel .tif

93

LP Radiation Authorization to Discharge Under the National Pollutant Discharge Elimination System Remediation Site Corresp.tif

94

LP Radiation BMP Annual Report for Outfalls 003 and 005 Remediation Site Correspondence FMRI 1_15_2008 (System Identifier_ .tif

95

LP Radiation BMP Annual Report For Outfalls 003 And 005 Remediation Site Correspondence FMRI_ Fansteel 1_15_2008 (System Id.tif

96

LP Radiation Change in Project Management Remediation Site Correspondence FMRI_Fansteel 10_28_1999 (System Identifier_ 1228.tif

97

LP Radiation Change in the Plant Radiation Safety Officer (PRSO) Position (TAC No. L31216) Remediation Site Correspondence tif

98

LP Radiation Chart Remediation Site Correspondence FMRI_Fansteel (System Identifier_ 1230522).tif

99

LP Radiation Classification Of Ground Water Underlying The Fansteel Site Near Muskogee Oklahoma Remediation Site Correspond.tif

100

LP Radiation Closure of Deep Aquifer Wells Remediation Site Correspondence FMRI_Fansteel 4_25_1994 (System Identifier_ 122.tif

101

LP Radiation Closure of Deep Aquifer Wells Remediation Site Correspondence FMRI_Fansteel 4_25_1994 (System Identifier_ 1227.tif

102

LP Radiation Closure of Deep Aquifer Wells Remediation Site Correspondence FMRI_Fansteel 4_25_1994 (System Identifier_ 1230.tif

103

LP Radiation Closure of Deep Aquifer Wells Remediation Site Correspondence FMRI_Fansteel 4_25_1994 (System Identifier_ 1232.tif

104

LP Radiation Closure of Deep Aquifer Wells Remediation Site Correspondence FMRI_Fansteel 8_9_1994 (System Identifier_ 12288.tif
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105

LP Radiation Closure of Deep Wells (Tac No. L30707) Remediation Site Correspondence FMRI_Fansteel 2_23_1995 (System Identif.tif

106

LP Radiation Closure of Deep Wells Remediation Site Correspondence FMRI_Fansteel 3_30_1E (System Identifier_ 1228938).tif

107

LP Radiation Closure Plan (OPDES OK0001643, NRC SMB-911) Ponds 6 and 7 Remediation Site Correspondence FMRI _ Fansteel 10_1.pdf

108

LP Radiation CLP Data Review Remediation Site Correspondence FMRI_Fansteel 8_5_1986 (System Identifier_ 1230175).tif

109

LP Radiation Complaint Investigation Fansteel Metals Inc BC - Photos Remediation Site Correspondence FMRI_Fansteel 2_16_199.tif

110

LP Radiation Complaint Number_ 292-99-95-00114 Remediation Site Correspondence FMRI_Fansteel 1_23_1995 (System Identifier_ .tif

111

LP Radiation Conference Call Between Fansteel & NRC on January 1, 1996 - TAC NO. L30706 Remediation Site Correspondence FMR.tif

112

LP Radiation Conference Call Between Fansteel and NRC on January 1, 1996 (TAC No. L30706) Remediation Site Correspondence F.tif

113

LP Radiation Consent Order, (re OPDES Permit) Case #12-208 Remediation Site Compliance FMRI _ Fansteel 3_26_2013 (System I|d.pdf

114

LP Radiation Consideration Of A License Amendment For Fansteel, Inc., Muskogee, Oklahoma And Opportunity For A Hearing Reme.tif

115

LP Radiation Consideration Of Approval of A Revision To The Phase 2 Decommissioning Plan For The Kaiser Aluminum Facility ).tif

116

LP Radiation Construction Certification Report Excavation and on-site management of radiolocially affected soils and constr.pdf

117

LP Radiation Construction Certification Report Excavation And On-Site Mangement Of Radiologically Affected Siols And Constr.tif

118

LP Radiation Construction Permit Number 94-329-C Rare Earth Elements Plant Permit Writer_ Phillip Fielder Remediation Site .tif

119

LP Radiation Correspondance Remediation Site Correspondence FMRI_Fansteel 8_31_2000 (System Identifier_ 1228178).tif

120

LP Radiation Correspondence Remediation Site Correspondence FMRI_Fansteel 3_17_2000 (System Identifier_ 1228768).tif

121

LP Radiation Decommissioning Funding Plan (TAC No. 30705) Remediation Site Correspondence FMRI_Fansteel 10_16_1995 (System .tif

122

LP Radiation Decommissioning Funding Plan TAC No L30705 Remediation Site Correspondence FMRI_Fansteel 10_16_1995 (System 12.tif

123

LP Radiation Decommissioning Funding Plan TAC No L30705 Remediation Site Correspondence FMRI_Fansteel 10_16_1995 (System Id.tif

124

LP Radiation Decommissioning Overview Remediation Site Correspondence FMRI_ Fansteel 5 _29_1996 (System Identifier_ 1227488).tif

125

LP Radiation Decommissioning Overview Remediation Site Correspondence FMRI_| _Fansteel 1 1 1996 (System Ildentifier_ 1227585).tif

126

LP Radiation Decommissioning Overview Remediation Site Correspondence FMRI_Fansteel 1_1_1996 (System Identifier_ 1227749).tif

127

LP Radiation Decommissioning Plan Remediation Site Correspondence FMRI_Fansteel 2_1_1991 (System Identifier_ 1228871).tif

128

LP Radiation Decommissioning Plan Remediation Site Correspondence FMRI_Fansteel 2_1_1991 (System Identifier_ 1228876).tif

129

LP Radiation Decommissioning Plan and Request for Additional Information Remediation Site Correspondence FMRI_Fansteel 3_31.tif

130

LP Radiation Decommissioning Plan for the Remediation Under Site Decommissioning Management Plan (SDMP) Action Plan Remedia.tif

131

LP Radiation Decommissioning Plan Remediation Site Correspondence FMRI_Fansteel 12_1_1998 (System Identifier_ 1230636).tif

132

LP Radiation Decommissioning Plan Remediation Site Correspondence FMRI_Fansteel 6_1_1999 (System Identifier_ 1228215).tif

133

LP Radiation Decommissioning Plan Remediation Site Correspondence FMRI_Fansteel 7_1_1998 (System Identifier_ 1230669).tif

134

LP Radiation Decommissioning Plan Remediation Site Correspondence FMRI_Fansteel 8_1_1999 (System Identifier_ 1228869).tif

135

LP Radiation Decommissioning Plan Revision TAC No. L31037 License No. SMB-911 Fansteel Inc., Muskogee, OK Remediation Site .tif

136

LP Radiation Decommissioning Plan U.S. Nuclear Regulatory Commision License No. SMB-911 Eastern Property Area Fansteel, Inc.tif

137

LP Radiation Decommissioning Plan U.S. Nuclear Regulatory Commission License No. SMB-911 Eastern Property Area Fansteel, In.tif

138

LP Radiation Decommissioning Plan U.S. Nuclear Regulatory Commission License No. SMB-911 Eastern Property Area Remediation .tif

139

LP Radiation Decommissioning Remediation Site Correspondence FMRI_Fansteel 3_21_1995 (System Identifier_ 1227701).tif
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140|LP Radiation Decommissioning Trust Agreement for Muskogee Site Remediation Site Correspondence FMRI_Fansteel 10_22_2003 (Sy.tif

141|LP Radiation Demand For Information Remediation Site Correspondence FMRI_Fansteel 1_7_1994 (System Identifier_ 1229830).tif

142|LP Radiation Demand for Information Remediation Site Correspondence FMRI_Fansteel 1_7_1994 (System Identifier_ 1230519).tif

143|LP Radiation DEQ Draft Comments On Non-Radiological Decommissioning Plan For The Fansteel Site Remediation Site Correspond2.tif

144|LP Radiation DEQ Draft Comments On Non-Radiological Decommissioning Plan For The Fansteel Site Remediation Site Corresponde.tif

145|LP Radiation Directions to Ramada Inn Remediation Site Correspondence FMRI_Fansteel 6_26_1998 (System Identifier_ 1228941).tif

146|LP Radiation Disposal of Contaminated Soils (TAC No. L31037) Remediation Site Correspondence FMRI_Fansteel 1_10_1998 (Syste.tif

147|LP Radiation Disposal of Contaminated Soils (TAC No. L31037) Remediation Site Correspondence FMRI_Fansteel 2_9_1998 (Syste2.tif

148|LP Radiation Disposal of Contaminated Soils (TAC No. L31037) Remediation Site Correspondence FMRI_Fansteel 2_9_1998 (System.tif

149|LP Radiation Disposal Of Contaminated Soils Remediation Site Correspondence FMRI_Fansteel 11_4_1997 (System Identifier_ 122.tif

'150|LP Radiation Docket No. 40-7580 License SMB-911 Fansteel Inc. Muskogee, Oklahoma Site Remediation Site Correspondence FMRI2.tif

151|LP Radiation Docket No. 40-7580 license SMB-911 Fansteel Inc. Muskogee, Oklahoma Site Remediation Site Correspondence FMRIL_tif

152}LP Radiation Docket No. 40-7580 Remediation Site Correspondence FMRI_Fansteel 5_8 2003 (System Identifier_ 1228159).tif

.153|LP Radiation Draft Charter and Operating Ground Rules Site-Specific Advisory Board Remediation Site Correspondence FMRI_Fa.tif

154|LP Radiation Draft Enviromental Assessment Of Proposed Decommissioning Activity At Fansteel Facility Remediation Site Corre.tif

155|LP Radiation Draft Environmental Assessment of Proposed Decommissioning Activity at Fansteel Facility July 1999 Remediation.tif

156|LP Radiation Draft Memo Remediation Site Correspondence FMRI_ Fansteel 6_12_2003 (System Identifier_ 1227500).tif

157|LP Radiation Earth Sciences Consultants, Inc. Facsimile Cover Sheet Remediation Site Correspondence FMRI_Fansteel 10_22_200.tif

158|LP Radiation Email Remediation Site Correspondence FMRI_Fansteel 9_2_1997 (System Identifier_ 1227748).tif

159|LP Radiation Email - Fansteel Permit - Radioactive Materials Clause Remediation Site Correspondence FMRI_Fansteel 12_8_1995.tif

160|LP Radiation Email - Nuclear Regulatory Commission Remediation Site Correspondence FMRI_Fansteel 8_19_1999 (System Identifi.tif

.161|LP Radiation Email Fansteel Chemical Contamination Remediation Site Correspondence FMRI_ Fansteel 10_21 2003 (System Identi.tif

'162{LP Radiation Email Remediation Site Correspondence FMRI_ Fansteel 12_5_2003 (System ldentifier_ 1227504).tif

163|LP Radiation Email Remediation Site Correspondence FMRI_ Fansteel 12_8 2003 (System Identifier_ 1227502).tif

164|LP Radiation Email Remediation Site Correspondence FMRI_ Fansteel 12_8_2003 (System Identifier_ 1227503).tif

165|LP Radiation Email Remediation Site Correspondence FMRI_Fansteel 10_24_2002 (System Identifier_ 1228180).tif

166|LP Radiation Email Remediation Site Correspondence FMRI_Fansteel 2_13 2001 (System Identifier_ 1228196).tif

167|LP Radiation Email Remediation Site Correspondence FMRI_Fansteel 2_15_1995 (System Identifier_ 1228190).tif

168]LP Radiation Email Remediation Site Correspondence FMRI_Fansteel 3_10_1995 (System |dentifier_ 1228186).tif

169{LP Radiation Email Remediation Site Correspondence FMRI_Fansteel 3_13_1995 (System Identifier_ 1228183).tif

170{LP Radiation Email Remediation Site Correspondence FMRI_Fansteel 3_24 1995 (System Identifier_ 1227695).tif

171|LP Radiation Email Remediation Site Correspondence FMRI_Fansteel 3_8 1995 (System Identifier_ 1227858).tif

172|LP Radiation Email Remediation Site Correspondence FMRI_Fansteel 3_8_1995 (System Identifier_ 1228187).tif

173|LP Radiation Email Remediation Site Correspondence FMRI_Fansteel 3_9_1995 (System Identifier= 1227857).tif

174|LP Radiation Email Remediation Site Correspondence FMRI_Fansteel 4_4_1995 (System |dentifier_ 1227599).tif

Page 5 of 21 Appendix B: List of Reviewed Files
Page 13 of 48




ODEQ Land Div Files List.xIsx

175

LP Radiation Email Remediation Site Correspondence FMRI_Fansteel 6_2_1995 (System Identifier_ 1228832).tif

176

LP Radiation Email Remediation Site Correspondence FMRI_Fansteel 6_9_1999 (System Identifier_ 1228765).tif

177

LP Radiation Email Remediation Site Correspondence FMRI_Fansteel 9_20_2002 (System Identifier_ 1227966).tif

178

LP Radiation Email Remediation Site Correspondence FMRI_Fansteel 9_22_2003 {System |dentifier_ 1227967).tif

179

LP Radiation Email Subject_ Fansteel Decommission Plan Remediation Site Correspondence FMRI_Fansteel 3_22_1995 (System Iden.tif

180

LP Radiation Email Subject_ Fansteel Sampling Remediation Site Correspondence FMRI_Fansteel 3_22_1995 (System Identifier_ .tif

181

182

LP Radiation Email Subject_ Sampling Of Fansteel Remediation Site Correspondence FMRI_Fansteel 3_20_1995 (System Identifier.tif
LP Radiation Enclosed Documents Pertaining To The Decommissioning Of Fansteel, Inc. (Muskogee, Oklahoma Facility) Remediati.tif

183

LP Radiation Environmental Assessment for License SMB 911 Renewal, TAC NO. L30705 Remediation Site Correspondence FMRI_Fans.tif

184

LP Radiation Environmental Assessment License Amendment for Material License No SMB-911 Remediation Site Correspondence FMR.tif

185

LP Radiation EPA Memo of December 6, 1984 Remediation Site Correspondence FMRI_Fansteel 1_8_1985 (System Identifier_ 123017.tif

186

LP Radiation Executive Summary Remediation Site Correspondence FMRI_Fansteel 12_21_1992 (System Identiﬁer= 1230249).tif

187

LP Radiation Executive Summary Remediation Site Correspondence FMRI_Fansteel 12_28_1993 (System Identifier_ 1228769).tif

1188

LP Radiation Facility Report - Status Remediation Site Correspondence FMRI_Fansteel 10_8_1993 (System Identifier_ 1230499).tif

189

LP Radiation Facility Report - Status Remediation Site Correspondence FMRI_Fansteel 12_13_1993 (System Identifier _ 1230498).tif

190

LP Radiation Facility Report - Status Remediation Site Correspondence FMRI_Fansteel 1_21_1993 (System Identifier_ 1230497).tif

191

LP Radiation Facility Report - Status Remediation Site Correspondence FMRI_Fansteel 3_25_1994 (System Identifier_ 1230496).tif

192

LP Radiation Facility Report - Status Remediation Site Correspondence FMRI_Fansteel 3_25_1994 (System Identifier_ 1230515).tif

193

LP Radiation Facility Report Remediation Site Correspondence FMRI_Fansteel 10_21_1992 (System Identifier_ 1230505).tif

194

LP Radiation Facility Report Remediation Site Correspondence FMRI_Fansteel 1_5_1992 (System Identifier_ 1230504).tif

195

LP Radiation Facility Report Remediation Site Correspondence FMRI_Fansteel 1_5_1992 (System Identifier_ 1230511).tif

196

LP Radiation Facility Report Remediation Site Correspondence FMRI_Fansteel 2_22_1992 (System Identifier_ 1230502).tif

197

LP Radiation Facility Report Remediation Site Correspondence FMRI_Fansteel 2_22_1992 (System |dentifier_ 1230503).tif

198

LP Radiation Facility Report Remediation Site Correspondence FMRI_Fansteel 2_22_1992 (System Identifier_ 1230509).tif

1199

LP Radiation Facility Report Remediation Site Correspondence FMRI_Fansteel 2_22_1992 (System Identifier_ 1230510).tif

200

LP Radiation Facility Report Remediation Site Correspondence FMRI_Fansteel 3_5_1993 (System ldentiﬁer_-_1230501).tif

201

LP Radiation Facility Report Remediation Site Correspondence FMRI_Fansteel 3_5_1993 (System Identifier_ 1230508).tif

202

LP Radiation Facility Report Remediation Site Correspondence FMRI_Fansteel 6_28_1993 (System ldentifier_ 1230500).tif

203

LP Radiation Facility Report Remediation Site Correspondence FMRI_Fansteel 6_28_1993 (System ldentifier_ 1230507).tif

204

LP Radiation Facillity Report - Status Remediation Site Correspondence FMRI_Fansteel 9_3_1993 (System Identifier_ 1230506).tif

205

LP Radiation Facillity Report Remediation Site Correspondence FMRI_Fansteel 10_21_1992 (System Identifier_ 1230512).tif

206

LP Radiation Facsimile Transmission Form Remediation Site Correspondence FMRI_Fansteel 4_16_1999 (System Identifier_ 123011.tif

207

LP Radiation Fact Sheet Remediation Site Correspondence FMRI_Fansteel 12_7_1995 (System Identifier_ 1227861).tif

208

LP Radiation Fansteel (Sludge) Remediation Site Correspondence FMRI_Fansteel 12_9_1994 (System Identifier_ 1230250).tif

209

LP Radiation Fansteel Complaint #292-99-95-00114 Remediation Site Correspondence FMRI_Fansteel 2_22_1995 (System Identifier.tif
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210|LP Radiation Fansteel Compliance Assistance Team Meeting Remediation Site Correspondence FMRI_Fansteel 5_19_1994 (System Id.tif

211|LP Radiation Fansteel Correspondence Remediation Site Correspondence FMRI_Fansteel 7_8 2003 (System Identifier_ 1227709).tif

212|LP Radiation Fansteel Decommissioning Financial Assurance_ Meeting Summary Remediation Site Correspondence FMRI_Fansteel 7_.tif

213|LP Radiation Fansteel Decommissioning Plan_ Enviromental Assessment, Finding Of No Significant Impact Remediation Site Corr.tif

214|LP Radiation Fansteel Eastern Property Decomissioning Plan Modification Amendment 8 Remediation Site Correspondence FMRI_Fa.tif

215|LP Radiation Fansteel Eastern Property Decommissioning Amendment Correction Remediation Site Correspondence FMRI_Fansteel 7.tif

216|LP Radiation Fansteel Fact Sheet - Remedial Assessment Remediation Site Correspondence FMRI_Fansteel (System Identifier_ 12.tif

217]LP Radiation Fansteel Fact Sheet - Remedial Assessment Remediation Site Correspondence FMRI_Fansteel (System Identifier_ 13.tif

218|LP Radiation Fansteel Inc. Response to NRC Request for Additional Information NRC Letter Dated March 31, 2999 Containment C.tif

219|LP Radiation Fansteel Inc. Source Material License No. SMB-911, U.s. Nuclear Regulatory Commission Docket No. 40-7580 Remed.tif

220|LP Radiation Fansteel ISS Inspection Remediation Site Correspondence FMRI_Fansteel 11_26_1980 (System Identifier_ 1230180).tif

221}LP Radiation Fansteel Monitoring Wells Remediation Site Correspondence FMRI_Fansteel 2_17_1995 (System Identifier_ 1228189).tif

222|LP Radiation Fansteel Muskogee Facility Decommissioning 1996 Remediation Site Correspondence FMRI_Fansteel 1 _1_1996 (System.tif

223|LP Radiation Fansteel NPDES Permit Remediation Site Correspondence FMRI_Fansteel 12_12_1995 (System Identifier_ 1227725).tif

224]LP Radiation Fansteel NRC Inspection, Augest 10-11, 1995 Remediation Site Correspondence FMRI_Fansteel 12_18 1995 (System L.tif

225|LP Radiation Fansteel Permit Remediation Site Correspondence FMRI_Fansteel 12_6_1995 (System Identifier_ 1227726).tif

226]LP Radiation Fansteel Planning Meeting & Compliance Assistance Team (CAT) Meeting Remediation Site Correspondence FMRI_Fans.tif

227|LP Radiation Fansteel Planning Meeting and Compliance Assistance Team (CAT) Meeting Remediation Site Correspondence FMRI_F.tif

228|LP Radiation Fansteel Radiation Safety Test Site Specific Remediation Site Correspondence FMRI_Fansteel 8_19_1998 (System |.tif

| 229]LP Radiation Fansteel Remediation Site Correspondence FMR!_Fansteel 7_3_1996 (System Identifier_ 1227885).tif

230]LP Radiation Fansteel Status Report Remediation Site Correspondence FMRI_Fansteel 2_11_1992 (Sy_stem Identifier_ 1230493).tif

231|LP Radiation Fansteel Status Report Remediation Site Correspondence FMRI_Fansteel 8_10_1992 (System Identifier_ 1230495).tif

232|LP Radiation Fansteel Status Report Remediation Site Correspondence FMRI_Fansteel 8_7_1992 (System Identifier_ 1230492).tif

233|LP Radiation Fansteel Update--Water Quality Action Remediation Site Correspondence FMRI_Fansteel 8_29_ 1994 (System Identifi.tif

234|LP Radiation Fansteel W NRC - Photos Remediation Site Correspondence FMRI_Fansteel 9_10_1997 (System Identifier_ 1227864).tif

235}LP Radiation Fansteel W NRC - Photos Remediation Site Correspondence FMRI_Fansteel 9_10_1997 (System Identifier_ 1227865).tif

236|LP Radiation Fansteel's Phase Il Startup Plan and Response to NRC Inspection Report 40-7580_99-02 and Notice of Violation R.tif

237|LP Radiation Fansteel's Phase Il Starup Plan And Response To NRC Inspection Report 40-7580_99-02 And Notice Of Violation Re.tif

238|LP Radiation Fansteel, Inc. Amendment 8 Correction (Tac No. L31379) Eastern Property Decommissioning Plan Modification Reme.tif

239|LP Radiation Fansteel, Inc. Decommissioning Cost Estimate (TAC No. L31315) Remediation Site Correspondence FMR!_Fansteel 12.tif

240|LP Radiation Fansteel, Inc. Source Material License No. SMB-911, U.S. Nuclear Regulatory Commission Docket No. 40-7580 Reme.tif

241|LP Radiation Fax Cover Sheet Remediation Site Correspondence FMRI_Fansteel 6_9_2000 (System Identifier_ 1227925).tif

242|LP Radiation Fax Remediation Site Correspondence FMRI_Fansteel 3_9_2010 (System Identifier_ 1239959).tif

243|LP Radiation Figure 2 Site Plan Remediation Assessment Remediation Site Correspondence Fansteel, Inc._FMRI 12_29_1993 (Syst.tif

244|LP Radiation Figure 2 Site Plan Remediation Site Correspondence Fansteel, Inc._FMRI 9_22_1998 (System Identifier_ 1410703).tif
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245

LP Radiation Filing of Bankruptcy Remediation Site Correspondence FMRI_Fansteel 1_16_2002 (System Identifier_ 1228203). tif

246

LP Radiation Financial Assurance Certification For Decommissioning Of The Fansteel Metals Facility At Muskogee, "OK Remedia2.tif

247

LP Radiation Financial Assurance Certification For Decommissioning Of The Fansteel Metals Facility At Muskogee, OK Remediat.tif

248

LP Radiation Finding of No Significant Impact & Environmental Assessment License Amendment to Permit Processing of Work in .tif

249

LP Radiation Finding of No Significant Impact for Proposed Decommissioning Activity at the Fansteel Facility (TAC No. L3108.tif

250

LP Radiation FMRI Facility, Muskogee, Oklahoma License No. SMB-911; Docket No. 040-07580 Remediation Site Correspondence FM.tif

251

LP Radiation FMRI Planned Schedule for Completing Decommissioning at the Muskogee Site Remediation Site Correspondence FMRI.tif

252

LP Radiation FMRI, Inc., ODEQ March 12, 2007 Letter Remediation Site Correspondence FMRI_ Fansteel 4_16_2007 (System Identi.tif

253

LP Radiation Groundwater Classifiaction Remediation Site Correspondence FMRI_Fansteel 9_11_2003 (System Identifier_ 1228166.tif

254

LP Radiation Groundwater Classification For Fansteel Remediation Site Correspondence FMRI_Fansteel 9_11_2003 (System Identi.tif

255

LP Radiation Groundwater Classification Remediation Site Correspondence FMRI_Fansteel 9_18_2003 (System identifier_ 1227965.tif

256

LP Radiation Groundwater Monitoring Reporting Requirement per Nuclear Regulatory Commission License No. SMB-911 Remediation.tif

257

LP Radiation GW impact At The FMRI, Inc. Facility, Muskogee, Ok License SMB-911 Remediation Site Correspondence FMRI_ Fanst.tif

258

LP Radiation Hazard Analysis for Fansteel Recovery Process Final Report Remediation Site Correspondence FMRI_Fansteel 2_1_1.tif

259

LP Radiation Historical Operations Remediation Site Correspondence FMRI_Fansteel 11_1_1992 (System Identifier_ 1227980).tif

260

LP Radiation Incident Report Remediation Site Correspondence FMRI_Fansteel 7_12_1999 {System Identifier_ 1228767).tif

261

LP Radiation Industrial Waste Survey Remediation Site Correspondence FMRI_Fansteel 11_5_1976 (System Identifier_ 1227970).tif

262

LP Radiation information Summary Fansteel, Inc. Site-Specific Board Fansteel, Inc. Muskogee, Oklahoma Remediation Site Corr.tif

263

LP Radiation Information Supplied Pertaining to License Conditions Nuclear Regulatory License SMB-911 Remediation Site Corr.tif

264

LP Radiation Inspection Report 040-7580_05-002 Remediation Site Correspondence FMRI 12_2_2005 (System Identifier_ 1409708).tif

265

LP Radiation Inspection Report 040-7580_06-001 Remediation Site Correspondence FMRI_Fansteel 3_5_2006 (System ldentifier_ 1.tif

266

LP Radiation Institutional Controls For License Termination Under Restricted Conditions Remediation Site Correspondence FMR.tif

267

LP Radiation Institutional Controls Remediation Site Correspondence FMRI_Fansteel 8_4_1998 (System Identifier_ 1228951).tif

268

LP Radiation Integrated Safety, Operations, Radiation Management & Emergency Response Manual Remediation Site Correspondenc.tif

269

LP Radiation Integrated Safety, Operations, Radiation Management, and Emergency Response Manual Volume 1 of 4 - February 19.tif

270

LP Radiation Integrated Safety, Operations, Radiation Management, and Emergency Response Manual Volume 4 of 4- February 199.tif

271

LP Radiation Irrevocable Letter of Credit Remediation Site Correspondence FMRI_Fansteel 8_19_1996 (System Identifier_ 12278.tif

272

LP Radiation ISS Inspection at Fansteel Metals - Draft Remediation Site Correspondence FMRI_Fansteel 1_9_1981 (System Ident.tif

273

LP Radiation Joint Authorization To Discharge Under The National Pollutant Discharge Elimination System And The Oklahoma P2.tif

274

LP Radiation Joint Authorization To Discharge Under The National Pollutant Discharge Elimination System And The Oklahoma Po.tif

275

LP Radiation Land Layout and Photographs Remediation Site Correspondence FMRI_Fansteel 6_23_1981 (System Identifier_ 123018.tif

276

LP Radiation Letter & Affidavit Remediation Site Correspondence FMR!_Fansteel 4_7_1995 (System Identifier_ 1227598).tif

277

LP Radiation Letter of Response Remediation Site Correspondence FMRI_Fansteel 12_8 1995 (System Identifier_ 1228813).tif

278

LP Radiation Letter regarding Deep Well Closure Remediation Site Correspondence FMRI_Fansteel 10_14_1994 (System Identifier.tif

279

LP Radiation Letter Remediation Site Correspondence FMRI_Fansteel 12_12_1994 (System Identifier_ 1230252).tif
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280

LP Radiation Letter Remediation Site Correspondence FMRI_Fansteel 10_12_1998 (System Identifier_ 1227710).tif

281

LP Radiation Letter Remediation Site Correspondence FMRI_Fansteel 10_24_ 1995 (System Identifier_ 1228822).tif

282

LP Radiation Letter Remediation Site Correspondence FMRI_Fansteel 11_22_1994 (System Identifier_ 1239958).tif

283

LP Radiation Letter Remediation Site Correspondence FMRI_Fansteel 12_19 2000 (System Identiﬁer: 1227933).tif

284

LP Radiation Letter Remediation Site Correspondence FMRI_Fansteel 2_9_1978 (System Identifier_ 1227977).tif

285

LP Radiation Letter Remediation Site Correspondence FMRI_Fansteel 3_1_1993 (System ldentifier_1230267).tif

286

LP Radiation Letter Remediation Site Correspondence FMRI_Fansteel 3_1_1993 (System identifier_ 1230268).tif

287

LP Radiation Letter Remediation Site Correspondence FMRI_Fansteel 3_7_1994 (System Identifier_ 1230516).tif

288

LP Radiation Letter Remediation Site Correspondence FMRI_Fansteel 4_12_1993 (System Identifier_ 1229829).tif

289

LP Radiation Letter Remediation Site Correspondence FMRI_Fansteel 4_3_1995 (System Identifier_ 1228830).tif

;290

LP Radiation Letter Remediation Site Correspondence FMRI_Fansteel 4_7_1995 (System ldentifier_ 1228939).tif

291

LP Radiation Letter Remediation Site Correspondence FMRI_Fansteel 5_20_1999 (System Identifier_ 1228759).tif

292

LP Radiation Letter Remediation Site Correspondence FMRI_Fansteel 5_26_1999 (System Identifier_ 1228762).tif

1293

LP Radiation Letter Remediation Site Correspondence FMRI_Fansteel 5_3_1994 (System ldentifier_ 1230520).tif

294

LP Radiation Letter Remediation Site Correspondence FMRI_Fansteel 6_10_1986 (System Identifier_ 1230176).tif

295

LP Radiation Letter Remediation Site Correspondence FMRI_Fansteel 6_20_1994 (System Identifi ier_ 1228826).tif

296

LP Radiation Letter Remediation Site Correspondence FMRI_ _Fansteel 6_21_1994 (System Identlfler 1230648).tif

297

LP Radiation Letter Remediation Site Correspondence FMRI_Fansteel 7_10_1981 (System Identifier_ 1227973).tif

298

LP Radiation Letter Remediation Site Correspondence FMRI_Fansteel 7_8_1993 (System Identifier_ 1230263).tif

299

LP Radiation Letter Remediation Site Correspondence FMRI_Fansteel 7_8_1993 (System Identifier_ 1230272).tif

300

LP Radiation Letter Remediation Site Correspondence FMRI_Fansteel 8_11_1988 (System Identifier_ 1230197).tif

301

LP Radiation Letter Remediation Site Correspondence FMRI_Fansteel 8_11_1988 (System Identifier_ 1230205).tif

302

LP Radiation Letter Remediation Site Correspondence FMRI_Fansteel 8_18_1988 (System Identifier_ 1230194).tif

303

LP Radiation Letter Remediation Site Correspondence FMRI_Fansteel 8_18_1994 (System Identifier_ 1228825).tif

304

LP Radiation Letter Remediation Site Correspondence FMRI_Fansteel 8_18_1994 (System Identifier_ 1229818).tif

305

LP Radiation Letter Remediation Site Correspondence FMRI_Fansteel 9_21_1994 (System Identifier_ 1228824).tif

306

LP Radiation Letter Remediation Site Correspondence FMRI_Fansteel 9 -21_1994 (System Identifier_ 1229811).tif

307

LP Radiation Letter Remediation Site Correspondence FMRI_Fansteel 9_26_1994 (System Identifier_ 1228259).tif

308

LP Radiation Letter Remediation Site Correspondence FMRI_Fansteel 9_26_1994 (System Identifier_ 1228827).tif

309

LP Radiation Letter Remediation Site Correspondence FMRI_Fansteel 9_26_1994 (System Identifier_ 1229813).tif

310

LP Radiation Letter Remediation Site Correspondence FMRI_Fansteel 9_29 1987 (System Identifier_ 1230172).tif

311

LP Radiation Letter Remediation Site Correspondence FMRI:FansteeI 9_5_2003 (System Identifier_ 1227962).tif

312

LP Radiation Letter Remediation Site Correspondence FMRI_Fansteel 9_5_2003 (System ldentifier_ 1228169).tif

313

LP Radiation Letter Remediation Site Correspondence FMRI_Fansteel 9_9_1993 (System Identifier_ 1230271).tif

314

LP Radiation Letter Report Closure Activities Deep Monitoring Wells Remediation Site Correspondence FMRI_Fansteel 10_ 19_19.tif
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315

LP Radiation Letter Report Closure Activities Deep Monitoring Wells Fansteel Facility Remediation Site Correspondence FMRI2.tif

316

LP Radiation Letter Report Closure Activities Deep Monitoring Wells Fansteel Facility Remediation Site Correspondence FMRI_.tif

317

LP Radiation Letter Trip Report to Visit Fansteel Metals Remediation Site Correspondence FMRI_Fansteel 7_18_1994 (System Id.tif

318

LP Radiation Letter with Panoramic Photograph Remediation Site Correspondence FMRI_Fansteel 6_23_1981 (System Identifier_ 1.tif

——

1319

LP Radiation Letter with Rules and Regulations Remediation Site Correspondence FMRI_Fansteel 7_23_1982 (System Identifier_ .tif

320

LP Radiation License Amendment Request and Partial Response to Request for Additional Information TAC No. L31141 License No.tif

321

LP Radiation License Condition 25 & 26 Remediation Site Correspondence FMRI_Fansteel 12_21_1992 (System Identifier_ 1230529.tif

322

LP Radiation License condition 42 Annual update of Figure 8-3 Remediation Site Correspondence FMRI, Inc. 1_13_2010 (System .tif

323

LP Radiation License Consolidation - Request For Additional Information (TAC NO. L31069) Remediation Site Correspondence FM.tif

324

LP Radiation License Extension During Decommissioning Under 10 CFR 40.42 Remediation Site Correspondence FMRI_Fansteel 1_11.tif

325

LP Radiation License Extension During Decommissioning Under 10 CFR 40.42 Remediation Site Correspondence FMRI_Fansteel 1_12.tif

1326

LP Radiation License No. SMB 911 Remediation Site Correspondence FMRI_Fansteel 5_3_1999 (System Identifier_ 1228787).tif

327

LP Radiation Lime Neutralization System Capability Remediation Site Correspondence FMRI_Fansteel 6_21_1989 (System Identifi.tif

328

LP Radiation Liner Variance Request - Pond Nos. 6 And 7 Remediation Site Correspondence FMRI_ Fansteel 7_29_2008 (System |.tif

329

LP Radiation Liner Variance Request Pond Nos. 6 and 7 Remediation Site Correspondence FMRI 7_29_2008 (System Identifier_ 12.tif

1330

LP Radiation Liner Variance Request Pond Nos. 6 and 7 Remediation Site Correspondence FMRI 7_29_2008 (System Identifier_ 14.tif

331

LP Radiation Liner variance request Remediation Site Correspondence Fansteel, Inc._FMRI 7_29_2008 (System Identifier_ 12265.pdf

332

LP Radiation List of Names Remediation Site Correspondence FMRI_Fansteel 4_2_2003 (System Identifier_ 1230202).tif

333

LP Radiation List of Reports Regarding Wastewater Treatment and Stormwater Runoff Remediation Site Correspondence FMRI_Fans.tif

1334

LP Radiation Low Level Radioactive Waste (LLW) Remediation Site Correspondence FMRI_Fansteel 8_5_2003 (System Identifier_ 1.tif

335

LP Radiation Maps and Figures Remediation Site Correspondence FMRI_Fansteel 9_21_1993 (System ldentifier_ 1229815).tif

336

LP Radiation Materials License Remediation Site Correspondence FMRI_Fansteel 9_30_2002 (System Identifier _L1227723).tif

337

LP Radiation Meeting Agenda Remediation Site Correspondence FMRI_Fansteel 3_20_1995 (System Identifier_ 1227856).tif

338

LP Radiation Meeting Notice Remediation Site Correspondence FMRI_Fansteel 4_13_1999 (System Identifier_ 1228786).tif

339

LP Radiation Meeting Notice Remediation Site Correspondence FMRI_Fansteel 6_30_1995 (System Identifier_ 1228809).tif

340

LP Radiation Meeting Summary with Fansteel, Inc., June 22, 1999 Remediation Site Correspondence FMRI_Fansteel 7_1_1999 (Sys.tif

341

LP Radiation Meeting with Fansteel, Inc., February 26,1998 Remediation Site Correspondence FMRI_Fansteel 3_3_1998 (System l.tif

342

343

LP Radiation Memo - Fansteel Muskogee Plant Remediation Site Correspondence FMRI_Fansteel 8_18_1994 (System Identifier_ 12.tif
LP Radiation Memo Remediation Site Correspondence FMRI_Fansteel 11_7_1995 (System Identifier_ 1227589).tif '

344

LP Radiation Memorandum - Fansteel Continuation Inspection Plan Remediation Site Correspondence FMRI_Fansteel 5_17_1999 (Sy.tif

345

LP Radiation Memorandum - Fansteel Muskogee Plant Remediation Site Correspondence FMRI_Fansteel 8_18_1994 (System ldentifie.tif

346

LP Radiation Memorandum and Order (Terminating Proceeding) Remediation Site Correspondence FMRI_Fansteel 1_31_2001 (System .tif

347

LP Radiation Memorandum Remediation Site Correspondence FMRI_Fansteel 11_7_1995 (System Identifier_ 1228821).tif

348

LP Radiation Memorandum Remediation Site Correspondence FMRI_Fansteel 1_19_1995 (System |dentifier_ 1228192).tif

349

LP Radiation Memorandum Remediation Site Correspondence FMRI_Fansteel 3_15_1995 (System Identifier_ 1228185).tif
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350

LP Radiation Memorandum Remediation Site Correspondence FMRI_Fansteel 8_10_1987 (System Identifier_ 1230196).tif

351

LP Radiation Memorandum Remediation Site Correspondence FMRI_Fansteel 9_7_1988 (System Identifier_ 1230206).tif

352

LP Radiation Minutes Site-Specific Advisory Board Meeting June 30, 1998 Remediation Site Correspondence FMRI_Fansteel 6_30_.tif

353

LP Radiation Monitoring Wells Sampling Information Remediation Site Correspondence FMRI_Fansteel 5_12_1999 (System Identifi.tif

354

LP Radiation NCR Approval For Fansteel To Transfer Its License As License Amendment 12 Remediation Site Correspondence FMRI.tif

355

LP Radiation NCR Inspection Report 40-7580_97-01 Remediation Site Correspondence FMRI_Fansteel 10_6_1997 (System Identifier.tif

356

LP Radiation Need To Amend License No. SMB-911 Remediation Site Correspondence Fansteel_FMRI9_21_ 1993 (System Identifier_ .tif

357

LP Radiation New InformationPotentially Relevant and Material to Licensing Board Proceeding in the Matter of Fansteel , Inc.tif

358

LP Radiation News Article - Wastes Shipped Despite State's Misgivings Remediation Site Correspondence FMRI_Fansteel 8 5_199.tif

359

LP Radiation News Article 11 Year Cleanup Planned Remediation Site Correspondence FMRI_ Fansteel 4_20_1996 (System Identif.tif

360

LP Radiation News Article Clean Up For Radioactive Site Drawing Criticism Remediation Site Correspondence FMRI_Fansteel 6_1.tif

361

LP Radiation News Article Cleanup Proposal For Radioactive Site Drawing Criticism Remediation Site Correspondence FMRI_ Fan.tif

362

LP Radiation News Article Fansteel Inc Sells inventory Equipment to Private Company Remediation Site Correspondence FMRI_Fa.tif

363

LP Radiation News Article Fansteel To Pitch Cleanup Project Remediation Site Correspondence FMRI_ Fansteel 4_21_1996 (Syste.tif

364

LP Radiation News Article Finances In Order, Fansteel Prepares To Launch Cleanup Remediation Site Correspondence FMRI_Fanst.tif

365

LP Radiation News Article Nuclear Threat Oversold Remediation Site Correspondence FMRI_ Fansteel 4_26_1996 (System Identifi.tif

366

LP Radiation NewsS Article Opinion Fansteel Pays Remediation Site Correspondence FMRI_ Fansteel 4_22_1996 (System Identifier.tif

367

LP Radiation News Article Panel Solicits input On Fanste Remediation Site Correspondence FMRI_Fansteel 8_19_2003 (System Id.tif

368

LP Radiation News Article Words Can Stop Nuclear Waste Remediation Site Correspondence FMRI_ Fansteel 4_27 1996 (System I.tif

369

LP Radiation Newspaper Article - Bankruptcy Threatens Radioactive Cleanup Remediation Site Correspondence FMRI_Fansteel 11__tif

370

LP Radiation Newspaper Article-Fansteel gets ready to move forward with cleanup's next phase Newspaper Article- Manager say.tif

371

LP Radiation Newspaper Article-Fansteel manager pledges openness Remediation Site Correspondence FMRI._Fansteel 6_6_2000 (Sy.tif

372

LP Radiation Newspaper Article-Fansteel's response should worry the public Remediation Site Correspondence FMRI_Fansteel 6_.tif

373

LP Radiation Newspaper Article-Nuke Group_ Fansteel's doing what's right Remediation Site Correspondence FMRI_Fansteel 6_1.tif

374

LP Radiation Newspaper Article-Officials to discuss gas release mishap Remediation Site Correspondence FMRI_Fansteel 5_30_2.tif

375

LP Radiation Northwest Property Area of Fansteel TAC No L30706 Remediation Site Correspondence FMRI _Fansteel 5_25_1995 (Sys.tif

376

LP Radiation Northwest Property Area Surveys (TAC No. L3076) Remediation Site Correspondence FMRI_Fansteel 11_3_1995 (Syste.tif

377

LP Radiation Northwest Property Area Surveys TAC No L30706 Remediation Site Correspondence FMRI_Fansteel 11_3_1995 (System .tif

378

LP Radiation Northwest Property Final Survey Data (L30706) Remediation Site Correspondence FMRI_Fansteel 2_13_1996 (System .tif

379

LP Radiation Norwest Property Area Of Fansteel (Tact No. L30706) Remediation Site Correspondence FMRI_Fansteel 3_21 1995 (S.tif

380

LP Radiation Note Remediation Site Correspondence FMRI_Fansteel 11_2_1999 (System Identifier_ 1227753).tif

381

LP Radiation Note Remediation Site Correspondence FMRI_Fansteel (System Identifier_ 1228805).tif

382

LP Radiation Note Remediation Site Correspondence FMRI_Fansteel 11_4_1999 (System Identifier_ 1227754).tif

383

LP Radiation Note Remediation Site Correspondence FMRI_Fansteel 11_8_1999 (System Identifier_ 1227755).tif

384

LP Radiation Note Remediation Site Correspondence FMRI_Fansteel 12_5_2001 (System Identifier_ 1228202).tif
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385

LP Radiation Note Remediation Site Correspondence FMRI_Fansteel 1_9_1990 (System Identifier_ 1230514).tif

386

LP Radiation Note Remediation Site Correspondence FMRI_Fansteel 3_17_2000 (System Identiﬁer= 1227752).tif

387

LP Radiation Note Remediation Site Correspondénce FMRI_Fansteel 3_1_1994 (System Identifier_ 1228770).tif

388

LP Radiation Note Remediation Site Correspondence FMRI_Fansteel 4_2_2003 (System Identifier_ 1228157).tif

389

LP Radiation Note Remediation Site Correspondence FMRI_Fansteel 5_22_2000 (System Identifier_ 1227928).tif

390

LP Radiation Note Remediation Site Correspondence FMRI_Fansteel 5_6_1994 (System Identifier_ 1230523).tif

391

LP Radiation Note Remediation Site Correspondence FMRI_Fansteel 6_30_1998 (System Identifier_ 1229801).tif

392

LP Radiation Note Remediation Site Correspondence FMRI_Fansteel 6_8_2000 (System Identifier_ 1227936).tif

393

LP Radiation Note Remediation Site Correspondence FMRI_Fansteel 7_12_1994 (System Identifier_ 1229821).tif

1394

LP Radiation Note Remediation Site Correspondence FMRI_Fansteel 8_20_1980 (System |dentifier_ 1227971).tif

395

LP Radiation Note Remediation Site Correspondence FMRI_Fansteel 8_31_1998 (System Identifier_ 1229805).tif

396

LP Radiation Note Remediation Site Correspondence FMRI_Fansteel 9_10_1997 (System Identifier_ 1229810).tif

397

LP Radiation Note Remediation Site Correspondence FMRI_Fansteel 9_9_1997 (System Identifier_ 1227747).tif

398

LP Radiation Note with Federal Register - Rules and Regulations Remediation Site Correspondence FMRI_Fansteel 7_23 1982 (Sy.tif

399

LP Radiation Notes Remediation Site Correspondence FMRI_Fansteel 4_2_2003 (System Identifier_ 1230203).tif

400

LP Radiation Notes Remediation Site Correspondence FMRI_Fansteel 6_15_1998 (System Identifier_ 1230536).tif

401

LP Radiation Notice Of Consideration Of A License Amendment Request By Fansteel, Inc., For Transfer Of Its Muskogee, Oklaho.tif

402

LP Radiation Notice of Consideration of Amendment Request for Construction of a Containment Cell at Fansteel Facility in Mu.tif

403

LP Radiation Notice of Consideration of Amendment Request for Decommissioning the Fansteel Facility in Muskogee, Oklahoma &.tif

404

LP Radiation Notice of Consideration of Amendment Request for Decommissioning the Fansteel Facility Remediation Site Corre2.tif

405

LP Radiation Notice of Consideration of Amendment Request for Decommissioning the Fansteel Facility Remediation Site Corres.tif

406

LP Radiation Notice of Licensee Meeting Remediation Site Correspondence FMRI_Fansteel 5_17_1999 (System Identifier_ 1228758.tif

407

LP Radiation Notification Form Remediation Site Correspondence FMRI_ Fansteel 8_5_1980 (System Identifier_ 1227509).tif

408

LP Radiation NPDES Compliance Monitoring Report Remediation Site Correspondence FMRI_Fansteel 7_14_1982 (System Identifier_.tif

409

LP Radiation NPDES Compliance Monitoring Report Remediation Site Correspondence FMRI_Fansteel 9_8_1981 (System Identifier_ .tif

410

LP Radiation NRC and Fansteel Management Meeting Conducted May 31, 2000 Remediation Site Correspondence FMRI_Fansteel 6_16_.tif

411

LP Radiation NRC Approval of Fansteel's Decommissioning Plan As License Amendment 11 Remediation Site Correspondence FMRI_F.tif

412

LP Radiation NRC Comments On Response To Request For Additional Information Regarding The Phase 2 Decommissioning Plan And .tif

413

LP Radiation NRC Docket No. 40-7580-MLA-2 Remediation Site Correspondence FMRI_Fansteel 7_9_2003 {System Identifier_ 122816.tif

414

LP Radiation NRC Fansteel Meeting Notice Remediation Site Correspondence FMRI_Fansteel 7_7 1995 (System Identifier_ 1227592 tif

415

LP Radiation NRC Indpection Sign On Sheet Remediation Site Correspondence FMRI 2_13_2007 (System Identifier_ 1409743).tif

416

LP Radiation NRC Inspection 40-7580_96-01 Remediation Site Correspondence FMRI_Fansteel 6_27_1996 (System Identifier_ 12278.tif

417

LP Radiation NRC Inspection Report 040-07580_01-03 Remediation Site Correspondence FMRI_Fansteel 12_18_2001 (System Identif.tif

418

LP Radiation NRC Inspection Report 040-07580_03-001 Remediation Site Correspondence FMRI_Fansteel 9_26_2003 (System Identif.tif

419

LP Radiation NRC Inspection Report 040-07580_07-001 Remediation Site Correspondence FMRI 3_18 2007 (System Identifier_ 1409.tif
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420

LP Radiation NRC Inspection Report 040-07580_07-001 Remediation Site Correspondence FMRI_ Fansteel 3_13 _2007 (System Identi.tif

421

LP Radiation NRC Inspection Report 040-07580_07-002 Remediation Site Correspondence FMRI 8_16_2007 (System Identifier_ 1409.tif

422

LP Radiation NRC Inspection Report 040-07580_07-002 Remediation Site Correspondence FMRI_Fansteel 8_16_2007 (Systemdentif.tif

423

LP Radiation NRC Inspection Report 040-07580_2002-01 Remediation Site Correspondence FMRI_Fansteel 7_18_2002 (System Identi.tif

424

LP Radiation NRC Inspection Report 040-07580_2002-02 Remediation Site Correspondence FMRI_Fansteel 12_13_2002 (System Ident.tif

425

LP Radiation NRC Inspection Report 040-07580_2009-001 Remediation Site Correspondence FMRI 3_6_2009 (System Identifier_ 140.tif

426

LP Radiation NRC Inspection Report 040-0758_2008-001 Remediation Site Correspondence FMRI 4_16_2008 (System Identifier_ 140.tif

427

LP Radiation NRC Inspection Report 040-7580_00-01 And Notice Of Violation Remediation Site Correspondence FMRI_Fansteel 5_.tif

428

LP Radiation NRC Inspection Report 040-7580_00-01 And Notice Of Violation Remediation Site Correspondence FMRI_Fansteel 5__2.tif

429

LP Radiation NRC Inspection Report 040-7580_01-02 And Notice of Violation Remediation Site Correspondence FMRI_Fansteel 8_2.tif

430

LP Radiation NRC Inspection Report 40-07580_93-01 (Notice Of Violation) Remediation Site Correspondence FMRI_Fansteel 9_15__.tif

431

LP Radiation NRC Inspection Report 40-07580_93-02 Remediation Site Correspondence FMRI_Fansteel 1_3_1994 (System Identifier.tif

432

LP Radiation NRC inspection Report 40-7580_01-01 Remediation Site Correspondence FMRI_Fansteel 3_29_2001 (System Identifier.tif

433

LP Radiation NRC Inspection Report 40-7580_92-01 (Notice of Violation) Remediation Site Correspondence FMRI_Fansteel 11_23_.tif

434

LP Radiation NRC Inspection Report 40-7580_95-01 & Notice of Violation Remediation Site Correspondence FMRI_Fansteel 9_1_19.tif

435

LP Radiation NRC Inspection Report 40-7580_95-01 & Notice of Violation Remediation Site Correspondence FMRI_Fansteel 9 | 9_28_1.tif

436

LP Radiation NRC Inspection Report 40-7580_96-01 Remediation Site Correspondence FMRI_Fansteel 6_27_1996 (System Identifier.tif

437

LP Radiation NRC Inspection Report 40-7580_98-01 And Notice Of Violation Remediation Site Correspondence FMRI_Fansteel 11_1.tif

438

LP Radiation NRC Inspection Report 40-7580_99-01 Remediation Site Correspondence FMRI_Fansteel 7_7_1999 (System Identifier2.tif

[439

LP Radiation NRC Inspection Report 40-7580_99-01 Remediation Site Correspondence FMRI_Fansteel 7_7_1999 (System Identifier_.tif

440

LP Radiation NRC Inspection Report 40-7580_99-02 and Notice Of Violation Remediation Site Correspondence FMRI_Fansteel 12_.tif

441

LP Radiation NRC Releases Draft Proposed Rule on Criteria for Decontamination and Closure of NRC Licensed Facilities Remedi.tif

442

LP Radiation NRC Staff Review of the August 1999, Decommissioning Plan (Eastern Property Area SMB-911) Modification (Tac No.tif

443

LP Radiation NRC Staff's Response to Request for Hearing Filed by the State of Oklahoma Remediation Site Correspondence FMR.tif

444

LP Radiation NRC to Meet with Fansteel Inc. on Reprocessing Residual Material at Muskogee Plant Remediation Site Correspond.tif

445

LP Radiation Nuclear Regulartory Commsion Remediation Site Correspondence FMRI_Fansteel 2_29_2000 (System ldentifier_ 122.tif

446

LP Radiation ODEQ Report of Analysis by Metal Laboratory Remediation Site Correspondence FMRI_Fansteel 9_19_1995 (System Id.tif

447

LP Radiation Oklahoma State Department of Health Muiti-Site PA_SI (3012) Document Control Log Remediation Site Corresponden.tif

448

LP Radiation On-Site Disposal Of Contaminated Soils At Fansteel, inc. Located in Muskogee, Oklahoma Remediation Site Corres.tif

449

LP Radiation Open Meeting Notice Remediation Site Correspondence FMRI 10_21_2005 (System Identifier_ 1409709).tif

450

LP Radiation OSDH Chain of Custody Record Remediation Site Correspondence FMRI_Fansteel 3_27_1995 (System Identifier_ 12281.tif

451

LP Radiation Photos Remediation Site Correspondence FMRI_Fansteel 2_24_2000 (System Identifier_ 1227867).tif

452

LP Radiation Potential Hazardous Waste Site Final Strategy Determination Remediation Site Correspondence FMRI_Fansteel 10_. 7.tif

453

LP Radiation Potential Hazardous Waste Site Identification and Preliminary Assessment Remediation Site Correspondence FMRI2.tif

454

LP Radiation Potential Hazardous Waste Site Identification and Preliminary Assessment Remediation Site Correspondence FMRI_.tif
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455

LP Radiation Potential Hazardous Waste Site Inspection Report Remediation Site Correspondence FMRI_Fansteel 10_7_1981 (Syst.tif

‘456

LP Radiation Potential Hazardous Waste Site Remediation Site Correspondence FMRI_Fansteel 11_2_1987 (System Identifier_ 123.tif

457

LP Radiation Potential Hazardous Waste Site Report Remediation Site Correspondence FMRI_Fansteel 11_17_1981 (System Identif.tif

458

LP Radiation Potential Hazardous Waste Site Tentative Disposition Remediation Site Correspondence FMRI_Fansteel 7_26_1984 (.tif

459

LP Radiation Potential Hazardous Waste Site Tentative Disposition Remediation Site Correspondence FMRI_Fansteel 9_25_1987 (.tif

460

LP Radiation Potential Radiation Hazard at Fansteel Metals Muskogee Remediation Site Correspondence FMRI_Fansteel 1_8_1991 .tif

461

LP Radiation Pre Closure Sampling and Analysis Report Pond Nos. 6 and 7 Remediation Site Correspondence FMRI 11_19_2007 (Sy.tif

462

LP Radiation Pre-Closure Sampling And Analysis Plan Pond Nos. 6 And 7 Remediation Site Correspondence FMRI_ Fansteel 4 27 .tif

463

LP Radiation Pre-Closure Sampling and Analysis Plan Pond Nos. 6 and 7 Remediation Site Correspondence FMRI 4_27_2007 (Syste.tif

464

LP Radiation Pre-Closure Sampling and Analysis Plan- Ponds nos. 6 and 7 Remediation Site Correspondence FMRI 6_27_2007 (Sys.tif

465

LP Radiation Pre-Closure Sampling And Analysis Plan- Ponds Nos. 6 And 7 Remediation Site Correspondence FMRI_ Fansteel 6_27.tif

466

LP Radiation Pre-Closure Sampling and Analysis Report Pond Nos. 6 and 7 Remediation Site Correspondence FMRI, Inc. 7_2_2608.tif

467

LP Radiation Preliminary Notification Of Event Or Unusual Occurance - PNO-IV-02-004 Remediation Site Correspondence FMRI_Fa.tif

468

LP Radiation Preliminary Review Of Application For Consent To Indirect Change Of Control Of FMRI Dated June 21, 2011 Remed2.tif

469

LP Radiation Preliminary Review Of Application For Consent To Indirect Change Of Control Of FMRI Dated June 21, 2011 Remed3.tif

470

LP Radiation Preliminary Review Of Application For Consent To Indirect Change Of Control Of FMRI Dated June 21, 2011 Remedi.tif

471

LP Radiation Processing Of Calcium Fluoride Wastewater Treatment Reidues (Tac No. L30990) Remediation Site Correspondence F.tif

472

LP Radiation Proposed License Conditions in Support Of Staff Review Of The Decommissioning Plan Of January 14, 2003, As Sup.tif

473

LP Radiation Public Disclosure Determination Re_ Processing Residues (TAC No. L30756) Remediation Site Correspondence FMRL.tif

474

LP Radiation Queries On Current Export Schedule And Contingency Plan Remediation Site Correspondence FMRI_Fansteel 8_4_1993.tif

475

LP Radiation Radiation Survey and Remedial Assessment Remediation Site Correspondence FMRI_Fansteel 7_1_1993 (System Ident.tif

476

LP Radiation Radiation Survey and Remedial Assessment Northwest Property Area Volume 2 of 3 - July 1993 Remediation Site Co.tif

477

LP Radiation Radioactive Materials License Compliance FMRI 4_18_2014 (System Identifier_ 1260144).tif

478

LP Radiation Radioactive Materials License Compliance FMR|, Inc. 4_21_2014 (System |dentifier_ 1260143).tif

479

LP Radiation Radioactive Materials License Correspondence FMRI, Inc. 4_18_2014 (System Identifier_ 1260142).tif

480

LP Radiation RCA Applicability to Tantalum Process Residues Remediation Site Correspondence FMRI_Fansteel 6_20_1994 (System.tif

481

LP Radiation RCRA Applicability to Tantalum Remediation Site Correspondence FMRI_Fansteel 6_20_1994 (System Identifier_ 122.tif

482

LP Radiation RCRA Inspection Site Identification Remediation Site Correspondence FMRI_Fansteel 5_5_1982 (System Identifier_.tif

483

LP Radiation Record of Communication Remediation Site Correspondence FMRI_Fansteel 3_13_1990 (System |dentifier_ 1230198).tif

484

LP Radiation Record of Communication Remediation Site Correspondence FMRI_Fansteel 4_16_1981 (System Identifier_ 1230192).tif

485

LP Radiation Record of Communication Remediation Site Correspondence FMRI_Fansteel 7_8 1982 (System Identifier_ 1230181).tif

486

LP Radiation Release of the Northwest Property for Unrestricted Use, TAC NO. L30706 Remediation Site Correspondence FMRI_Fa.tif

487

LP Radiation Remedial Assessment Remediation Site Correspondence FMRI_Fansteel 2_1_1991 (System Identifier_ 1228997).tif

488

LP Radiation Remedial Assessment Remediation Site Correspondence FMRI_Fansteel 2_1_1991 (System Identifier_ 1229507).tif

489

LP Radiation Remedial Design Report Stabilization & Solidification of Above-Action-Level Soil & Construction of a Containme.tif
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490

LP Radiation Remedial Design Report Stabilization & Solidification of Above-Action-Level Soil _ Construction of a Containme.tif

491

LP Radiation Remedial Design Report Stabilization and Solidification of Above-Action-Level Soil and Construction Cell Remed.tif

492

LP Radiation Remedial Design Report Stabilization and Solidification of Above-Action-Level Soil and Construction of a Conta.tif

493

LP Radiation Remediation Site Compliance Fansteel, Inc._FMRI 2_3_2012 (System Identifier_ 840517).tif

494

LP Radiation Remediation Site Correspondence Fansteel, Inc._FMRI (System Identifier_ 1409669).tif

1495

LP Radiation Remediation Site Correspondence Fansteel, Inc._FMRI 12_1_1993 {System Identifier_ 1095514).pdf

496

LP Radiation Remediation Site Correspondence Fansteel, Inc._FMRI 12_1_1993 (System Identifier_ 1095586).pdf

497

LP Radiation Remediation Site Correspondence Fansteel, Inc._FMRI 12_1_1993 (System Identifier_ 1095793).pdf

498

LP Radiation Remediation Site Correspondence Fansteel, Inc._FMR112_1 1993 (System Identifier_ 1095819).pdf

499

LP Radiation Remediation Site Correspondence Fansteel, Inc._FMRI 2_6_2012 (System Identifier_ 840539).tif

500

LP Radiation Remediation Site Correspondence Fansteel, Inc._FMRI 4_23_1999 (System Identifier_ 894914).tif

'501

LP Radiation Remediation Site Correspondence FMRI (System Identifier_ 1409434).tif .

502

LP Radiation Remediation Site Correspondence FMRI (System Identifier_ 1409435).tif

'503

LP Radiation Remediation Site Correspondence FMRI (System Identifier_ 1409451).tif

504

LP Radiation Remediation Site Correspondence FMRI (System Identifier_ 1409673).tif

505

LP Radiation Remediation Site Correspondence FMRI 10_11_2005 (System Identifier_ 1409707).tif

506

LP Radiation Remediation Site Correspondence FMRI 10_11_2005 (System Identifier_ 1409710).tif

507

LP Radiation Remediation Site Correspondence FMRI 10_12_2006 (System Identifier_ 1409685).tif

508

LP Radiation Remediation Site Correspondence FMRI 10_12_2010 (System Identifier_ 1409460).tif

509

LP Radiation Remediation Site Correspondence FMRI 10_16_2006 (System Identifier_ 1409684).tif

510

LP Radiation Remediation Site Correspondence FMRI 10_19 2010 (System |dentifier_ 1409463).tif

511

LP Radiation Remediation Site Correspondence FMRI'10_28_2011 (System Identifier_ 1409447).tif

1512

LP Radiation Remediation Site Correspondence FMRI 10_2_2012 (System Identifier_ 1409438).tif

/513

LP Radiation Remediation Site Correspondence FMRI 10_8 2007 (System Identifier_ 1409715).tif

1514

LP Radiation Remediation Site Correspondence FMRI 11_1_2006 (System Identifier_ 1409667).tif

515

LP Radiation Remediation Site Correspondence FMRI 11_20_2006 (System ldentifier_ 1409681).tif

516

LP Radiation Remediation Site Correspondence FMRI 11_20_2006 (System Identifier_ 1409682).tif

517

LP Radiation Remediation Site Correspondence FMRI 11_28_2006 (System Identifier_ 1409679).tif

518

LP Radiation Remediation Site Correspondence FMRI 11_28_2006 (System Identifier_ 1409680).tif

519

LP Radiation Remediation Site Correspondence FMRI 11_6_2006 (System Identifier_ 1409683).tif

1520

LP Radiation Remediation Site Correspondence FMRI 12_10_2010 (System Identifier_ 1409461).tif ‘

521

LP Radiation Remediation Site Correspondence FMRI 12_14_2006 (System |dentifier_ 1409677).tif

522

LP Radiation Remediation Site Correspondence FMRI 12_18_2003 (System Identifier_ 1409662).tif

523

LP Radiation Remediation Site Correspondence FMRI 12_18_2008 {System Identifier_ 1409759).tif

524

LP Radiation Remediation Site Correspondence FMRI 12_19_2006 (System Identifier_ 1409676).tif
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525

LP Radiation Remediation Site Correspondence FMRI 12_20_2006 (System Identifier_ 1409675).tif

1526

LP Radiation Remediation Site Correspondence FMRI 12_21_2006 (System Identifier_ 1409674).tif

527

LP Radiation Remediation Site Correspondence FMRI 12_22_2006 (System Identifier_ 1409746).tif

528

LP Radiation Remediation Site Correspondence FMRI 12_22_2008 (System Identifier_ 1409724).tif

529

LP Radiation Remediation Site Correspondence FMRI 12_22 2011 (System Identifier_ 1409446).tif

530

LP Radiation Remediation Site Correspondence FMRI 12_24_2003 (System Identifier_ 1409659).tif

1531

LP Radiation Remediation Site Correspondence FMRI 12_26_2012 (System Identifier =£109437).tif

532

LP Radiation Remediation Site Correspondence FMRI 12_28_2011 (System Identifier_ 1409445).tif

533

LP Radiation Remediation Site Correspondence FMRI 12_2_2004 {System Identifier_ 1409654).tif

534

LP Radiation Remediation Site Correspondence FMRI 12_4_2003 (System Identifier_ 1409660).tif

535

LP Radiation Remediation Site Correspondence FMRI 12_4_2003 (System Identifier_ 1409661).tif

536

LP Radiation Remediation Site Correspondence FMRI 12_4_2003 (System Identifier_-1409671).tif

537

LP Radiation Remediation Site Correspondence FMRI 12_4_2006 (System Identifier_ 1409678).tif

538

LP Radiation Remediation Site Correspondence FMRI 12_8_2010 (System IdentificL_1409462).tif

539

LP Radiation Remediation Site Correspondence FMRI 1_17_2005 (System Identifier_ 1409652).tif

540

LP Radiation Remediation Site Correspondence FMRI 1_23_2004 (System Identifier_ 1409656).tif

541

LP Radiation Remediation Site Correspondence FMRI 1_23_2004 (System Identifier_ 1409658).tif

542

LP Radiation Remediation Site Correspondence FMRI 1_27_2004 (System Identifier_ 1409657).tif

1543

LP Radiation Remediation Site Correspondence FMRI 1_27_2006 (System Identifier_ 1409441).tif

544

LP Radiation Remediation Site Correspondence FMRI 1_27_2007 (System Identifier_ 1409744).tif

545

LP Radiation Remediation Site Correspondence FMR! 1_9_2013 (System Identifier_ 1409436).tif

546

LP Radiation Remediation Site Correspondence FMRI 2_10_2010 (System Identifier_ 1409747).tif

547

LP Radiation Remediation Site Correspondence FMRI 2_13_2007 (System Identifier_ 1409742).tif

548

LP Radiation Remediation Site Correspondence FMRI 2_14_2010 (System |dentifier_ 1409430).tif

549

LP Radiation Remediation Site Correspondence FMRI 2_15_2006 (System Identifier_ 1409702).tif

550

LP Radiation Remediation Site Correspondence FMRI 2_15_2007 (System Identifier_ 1409740).tif

551

LP Radiation Remediation Site Correspondence FMRI 2_22_2007 (System Identifier_ 1409734).tif

552

LP Radiation Remediation Site Correspondence FMRI 2_22_2008 (System Identifier_ 1409770).tif

1553

LP Radiation Remediation Site Correspondence FMRI 2_6_2006 (System Identiﬁer_-1409704).tif

554

LP Radiation Remediation Site Correspondence FMRI 2_7_2011 (System Identifier_ 1409458).tif

555

LP Radiation Remediation Site Correspondence FMRI 3_25_2009 (System Identifier_ 1409755).tif

556

LP Radiation Remediation Site Correspondence FMRI 3_29 2006 (System Identifier_ 1409701).tif

557

LP Radiation Remediation Site Correspondence FMRI 3_30_2006 (System Identifier_ 1409700).tif

558

LP Radiation Remediation Site Correspondence FMRI 3_30_2007 (System Identifier_ 1409730).tif

559

LP Radiation Remediation Site Correspondence FMRI 3_30_2010 (System Identifier_ 1409432).tif
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560

LP Radiation Remediation Site Correspondence FMRI 3_31_2009 (System Identifier_ 1409754).tif

561

LP Radiation Remediation Site Correspondence FMRI 3_7_2011 (System Identifier_ 1409456).tif

562

LP Radiation Remediation Site Correspondence FMRI! 3_7_2011 (System Identifier_ 1409457).tif

563

LP Radiation Remediation Site Correspondence FMRI 4_12_2005 (System Identifier_ 1409651).tif

564

LP Radiation: Remediation Site Correspondence FMR! 4_16_2007 (System Identifier_ 1409728).tif

565

LP Radiation Remediation Site Correspondence FMRI 4_19_2012 (System Identifier_ 1409444).tif

566

LP Radiation Remediation Site Correspondence FMRI 4_27_2012 (System Identifier_ 1409443).tif

567

LP Radiation Remediation Site Correspondence FMRI 4_28_2006 (System Identifier_ 1409697).tif

568

LP Radiation Remediation Site Correspondence FMRI 4_5_2007 (System Identifier_ 1409729).tif

569

LP Radiation Remediation Site Correspondence FMRI'5_20_2005 (System Identifier_ 1409649).tif

570

LP Radiation Remediation Site Correspondence FMRI '5_3‘1=2013 (System Identifier_ 1224181).tif

571

LP Radiation Remediation Site Correspondence FMRI 5_4_ 2005 (System Identifier_ 1409650).tif

572

LP Radiation Remediation Site Correspondence FMRI 5_4_2011 (System Identifier_ 1409455).tif

573

LP Radiation Remediation Site Correspondence FMRI 5_5_2006 (System Identifier_ 1409695).tif

574

LP Radiation Remediation Site Correspondence FMRI 5_5_2006 (System Identifier_ 1409696).tif

575

LP Radiation Remediation Site Correspondence FMRI 5_8_2003 (System Identifier_ 1409653).tif

576

LP Radiation Remediation Site Correspondence FMRI 5_9_ 2012 (System Identifier_ 1409442).tif

577

LP Radiation Remediation Site Correspondence FMRI 6_10_2004 (System Identifier_ 1409655).tif

578

LP Radiation Remediation Site Correspondence FMRI 6_11_2010 (System Identifier_ 1409431).tif

579

LP Radiation Remediation Site Correspondence FMRI 6. 11_2012 (System Identifier_ 1409440).tif

580

LP Radiation Remediation Site Correspondence FMRI 6_12_2006 (System ldentifier_ 1409693).tif

581

LP Radiation Remediation Site Correspondence FMR! 6_1_2007 (System Identifier_ 1409726).tif

582

LP Radiation Remediation Site Correspondence FMRI 6_20_2006 (System Identifier_ 1409694).tif

583

LP Radiation Remediation Site Correspondence FMRI 6_21 2011 (System Identifier_ 1409453).tif

584

LP Radiation Remediation Site Correspondence FMR! 6_22_2012 (System Identifier_ 1149399).tif

585

LP Radiation Remediation Site Correspondence FMRI 6_27 2006 (System Identifier_ 1409689).tif

586

LP Radiation Remediation Site Correspondence FMRI 6_8_2009 (System Identifier_ 1409752).tif

587

LP Radiation Remediation Site Correspondence FMRI 7_13_2006 (System Identifier_ 1409665).tif

588

LP Radiation Remediation Site Correspondence FMRI 7_16_2012 (System Identifier_ 1409439).tif

589

LP Radiation Remediation Site Correspondence FMRI 7_17_2006 (System Identifier_ 1409691).tif

590

LP Radiation Remediation Site Correspondence FMRI 7_17_2006 (System Identifier_ 1409692).tif

591

LP Radiation Remediation Site Correspondence FMRI 7_19_2011 (System Identifier_ 1409450).tif

592

LP Radiation Remediation Site Correspondence FMRI 7_19_2011 (System Identifier_ 1409452).tif

593

LP Radiation Remediation Site Correspondence FMRI 7_24_2003 (System Identifier_ 1409433).tif

594

LP Radiation Remediation Site Correspondence FMRI 7_24_2003 (System Identifier_ 1409663).tif
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595

LP Radiation Remediation Site Correspondence FMRI 7_24_2003 (System Identifier_ 1409664).tif

596

LP Radiation Remediation Site Correspondence FMRI 7_26_2005 (System Identifier_ 1409712).tif

597

LP Radiation Remediation Site Correspondence FMRI 7_26_2006 (System Identifier_ 1409648).tif

598

LP Radiation Remediation.Site Correspondence FMRI 7_26_2011 (System Identifier_ 1409454).tif

599

LP Radiation Remediation Site Correspondence FMRI 7_27_2006 (System Identifier_ 1409690).tif

600

LP Radiation Remediation Site Correspondence FMRI 7_2_2007 (System Identifier_ 1409722).tif

601

LP Radiation Remediation Site Correspondence FMRI 7_30_2010 (System ldentifier_ 1409459).tif

602

LP Radiation Remediation Site Correspondence FMRI 8_29 2006 (System Identifier_ 1409686).tif

603

LP Radiation Remediation Site Correspondence FMRI 8_31_2000 (System Identifier_ 1409672).tif

604

LP Radiation Remediation Site Correspondence FMRI 8_3_2011 (System Identifier_ 1409449).tif

605

LP Radiatiori Remediation Site Correspondence FMRI 8_4_2006 (System Identifier_ 1409687).tif

606

LP Radiation Remediation Site Correspondence FMRI 8_9_2005 (System Identifier_ 1409647).tif

607

LP Radiation Remediation Site Correspondence FMRI 9_12_2005 (System Identifier_ 1409646).tif

608

LP Radiation Remediation Site Correspondence FMRI 9_14_2007 (System Identifier_ 1409718).tif

609

LP Radiation Remediation Site Correspondence FMRI 9_1 2011 (System Identifier_ 1409448).tif

610]|LP Radiation Remediation Site Correspondence FMRI, Inc 1_14_2009 (System ldentifier_ 1409758).tif

611|LP Radiation Remediation Site Correspondence FMRI, Inc. 6_2_2008 (System Identifier_ 1409767).tif

612|LP Radiation Remediation Site Correspondence FMRI, Inc. 7_24_2008 (System Identifier_ 1409763).tif

613|LP Radiation Remediation Site Correspondence FMRI=FansteeI (System Identifier_ 1227937).tif

614|LP Radiation Remediation Site Correspondence FMRI_Fansteel 10_22_2002 (System Identifier_ 1228175).tif

615|LP Radiation Reminder Augest 31, 1998 SSAB Meeting Fansteel, Inc. Muskogee, Ok Remediation Site Correspondence FMRI_Fanstee. tif
616|LP Radiation Reminder August 4, 1998 SSAB Meeting Fansteel, Inc. Muskogee, OK Remediation Site Correspondence FMRI_| Fansteel.tif
617|LP Radiation Reminder October 12, 1998 SSAB Meeting Fansteel, Inc. Muskogee, OK Remediation Site Correspondence FMRI_Fanst2.tif
618|LP Radiation Reminder October 12, 1998 SSAB Meeting Fansteel, Inc. Muskogee, OK Remediation Site Correspondence Fmri_Fanste.tif
619]|LP Radiation Reminder Of The Date For Implementation Of The Revised 10 CFR Part 20 Remediation Site Correspondence FMRI=Fan.tif
620|LP Radiation Reply to 6E-SH Remediation Site Correspondence FMRI_Fansteel 2_1_1990 (System Identifier_ 1230199).tif

621|LP Radiation Reply To A Notice Of Violation, License SMB-911, Docket 040-007580 Remediation Site Correspondence FMRI_ Fanst.tif
622 |LP Radiation Reply to Memo dated April 20, 2000 Remediation Site Correspondence FMRI_Fansteel 5_22_2000 (System Identifier_.tif

623

LP Radiation Reply To Notice Of Violation NRC Inspection Report 40-7580_98-01, Docket 40-7580, License No. SMB-911 Remediat. tif

624

LP Radiation Reply to Notice of Violation Remediation Site Correspondence FMRI_Fansteel 1_25_2000 (System Identifier_ 12282.tif

625

LP Radiation Report of concentrations fo radioactive material exceding a license limit Remediation Site Correspondence FMRL.tif

626

LP Radiation Report of concentrations of radioactive material exceeding a license limit Remediation Site Correspondence F10.tif

1627

LP Radiation Report of concentrations of radioactive material exceeding a license limit Remediation Site Correspondence F11.tif

1628

LP Radiation Report of concentrations of radioactive material exceeding a license limit Remediation Site Correspondence FM2.tif

1629

LP Radiation Report of concentrations of radioactive material exceeding a license limit Remediation Site Correspondence FM3.tif
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630

LP Radiation Report of concentrations of radioactive material exceeding a license limit Remediation Site Correspondence FM4.tif

631

LP Radiation Report of concentrations of radioactive material exceeding a license limit Remediation Site Correspondence FM5. tif

632

LP Radiation Report of concentrations of radioactive material exceeding a license limit Remediation Site Correspondence FM6.tif

633

LP Radiation Report of concentrations of radioactive material exceeding a license limit Remediation Site Correspondence FM7.tif

634

LP Radiation Report of concentrations of radioactive material exceeding a license limit Remediation Site Correspondence FM8.tif

635

LP Radiation Report of concentrations of radioactive material exceeding a license limit Remediation Site Correspondence FMO.tif

636

LP Radiation Report of concentrations of radioactive material exceeding a license limit Remediation Site Correspondence FMR.tif

637

LP Radiation Report of concentrations of radioactive material exceeding a license reporting requirement Remediation Site Co.tif

638

LP Radiation Report to Shareholders Remediation Site Correspondence FMRI_Fansteel 1_1_1996 (System Identifier_ 1227855).tif

639

LP Radiation Request for Additional Information - Containment Cell Decommissioning Plan (Tac No. L31225) Remediation Site C.tif

640

LP Radiation Request for Additional Information Regarding Financial Assurance for Muskogee OK Facility LIC No SMB-911 Remed.tif

641

LP Radiation Request for an Environmental Report (TAC No. L31216) Remediation Site Correspondence FMRI_Fansteel 12_14_1999 .tif

642

LP Radiation Request For Information, Facitlity ID No. I-51000040 Remediation Site Correspondence FMRI_Fansteel 4_20_2000 (.tif

643

LP Radiation Request For Proprietary Information From FMRI Remediation Site Correspondence FMRI_Fansteel 6_1_2007 (System |.tif

644

LP Radiation Request for Propriety Information from FMRI Remediation Site Correspondence FMRI 6_1_2007 (System Identifier_ .tif

645

LP Radiation Request For Revised Renewal Application for SMB-911 Remediation Site Correspondence FMRI_Fansteel 2_10_1993 (S.tif

646

LP Radiation Request to Close Deep Monitoring Wells at Former Primary Columbian_Tantalum Production Facility, Muskogee, OK .tif

647

LP Radiation Request To Close Deep Monitoring Wells At Former Primary Columbium_Tantalum Production Facility, Muskogee, OK .tif

648

LP Radiation Request to Close Deep Monitoring Wells at Former Primary Columbium_Tantalum Production Facility, Muskogee, OK2.tif

649

LP Radiation Request To Decant Pond #3 Liquid To Wastewater Treatment Permit Number 0K0001643, Facility ID No. I-51000040 R.tif

650

LP Radiation Request to decant pond #3 liquid to wastewater treatment Remediation Site Correspondence FMRI_Fansteel 6_5_200.tif

651

LP Radiation Request to Inspect Fansteel Metals in Muskogee OK Remediation Site Correspondence FMRI_Fansteel 5_13 1981 (Sys.tif

652

LP Radiation Request to review financial information Remediation Site Correspondence FMRI 3_7_2007 (System Identifier_ 1409.tif

653

LP Radiation REQUEST TO REVIEW FMRI's FINANCIAL INFORMATION and RESPONSE TO LETTER Remediation Site Correspondence FMRI 3_2.tif

654

LP Radiation Request to review FMRI's financial information Remediation Site Correspondence FMRI 3_26_2007 (System Identifi.tif

655

LP Radiation Respond to Technical Comments Closure of Deep Wells Fansteel, Inc. Muskogee, Oklahoma Remediation Site Corresp.tif

656

LP Radiation Response Letter Remediation Site Correspondence FMRI_Fansteel 1_23_1996 (System Identifier_ 1228811).tif

657

LP Radiation Response Letter Remediation Site Correspondence FMRI_Fansteel 3_11_1994 (System Identifier_ 1230518).tif

658

LP Radiation Response to Comments & License Amendment Application TAC NO. L31039 Docket No. 40-7580 License No. SMB-911 Rem.tif

659

LP Radiation Response to Comments and License Amendment Application Docket No. 40-7580 License No. SMB-911 Remediation Site.tif

‘660

LP Radiation Response to Comments and License Amendment Application TAC No. L31039 Docket No. 40-7580 License No. SMB-911 R.tif

661

LP Radiation Response to Comments NRC Letter of March 24, 1998, Decommissioning Plan Comments License No. SMB-911 Docket No.tif

662

LP Radiation Response To Comments NRC Letter of March 24, 1998. Decommissioning Plans Comments License No. SMB-911 Docket N.tif

663

LP Radiation Response To Fansteel Submittal Of June 26, 2003 Remediation Site Correspondence FMRI_Fansteel 7_8_2003 (System.tif

664

LP Radiation Response to Fansteel's Letter Dated May 3, 1999, and Agenda Remediation Site Correspondence FMRI_Fansteel 5_20.tif
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665

LP Radiation Response To Fansteel's License Rehewal Application And Letter Of June 25, 2002, Concerning Financial Assurance.tif

666

LP Radiation Response To Fansteel's License Renewal Application and Letter of June 25,2002, Concerning Fianacial Assurance .tif

667

LP Radiation Response to Letter of 3_31_99 regarding amendment to Materials License Decommissioning Plan (TAC NO. L31086) 2.tif

668

LP Radiation Response to Letter of 3_31_99 regarding amendment to Materials License Decommissioning Plan (TAC NO. L31086) R.tif

669

LP Radiation Response to Letter Regarding FMRI Facility Remediation Site Correspondence FMRI 7_5_2007 (System ldentifier_ 1.tif

670

LP Radiation Response To NRC Inspection Report 040-07580_11-001 And Notice Of Violation Remediation Site Correspondence FMR.tif

671

LP Radiation Response to NRC Inspection Report 40-7580_00-01 and Notice of Violation Remediation Site Correspondence FMRI_F.tif

672

LP Radiation Response To NRC Inspection Report 40-7580_96_01 Remediation Site Correspondence FMRI_Fansteel 7_19_1996 (Syste.tif

673

LP Radiation Response to NRC Inspection Report No. 40-7580_91-01 (Notice of Violation) Remediation Site Correspondence FMRL.tif

674

LP Radiation Response To NRC Inspection Report No. 40-7580_92-01 (Notice Of Violation) Remediation Site Correspondence FMRL.tif

675

LP Radiation Response To NRC Inspection Report No. 40-7580_93-01 Remediation Site Correspondence FMRI_Fansteel 10_4_1993 (S.tif

676

LP Radiation Response to TAC No. L31037 Remediation Site Correspondence FMRI_Fansteel 12_4_1998 (System Identifier_ 1228359.tif

677

LP Radiation Response to TAC No. L31037 Remediation Site Correspondence FMRI_Fansteel 12_4_1998 (System Identifier_ 1229799.tif

678

LP Radiation Results Of Preliminary Review Of Fansteel's Decommissioning Plan Dated January 2003 Remediation Site Correspo2.tif

679

LP Radiation Results Of Preliminary Review Of Fansteel's Decommissioning Plan Dated January 2003 Remediation Site Correspo3.tif

680

LP Radiation Results of Preliminary Review of Fansteel's Decommissioning Plan Dated January 2003 Remediation Site Correspod.tif

681

LP Radiation Results Of Preliminary Review Of Fansteel's Decommissioning Plan Dated January 2003 Remediation Site Correspo5.tif

682

LP Radiation Results Of Preliminary Review Of Fansteel's Decommissioning Plan Dated January 2003 Remediation Site Correspon.tif

683

LP Radiation Results Of Preliminary Review Of Fansteel's Decommissoning Plan Dated January 2003 Remediation Site Correspond.tif

684

LP Radiation Return Letter_ EPA I.D. OKD007221831 Remediation Site Correspondence FMRI_Fansteel 7_14_1982 (System ldentifi2.tif

685

LP Radiation Return Letter: EPA 1.D. 0KD007221831 Remediation Site Correspondence FMRI_Fansteel 7_14_1982 (System Identifie.tif

686

LP Radiation Review of Decommissioning Cost Estimate Remediation Site Correspondence FMRI_Fansteel 4_9_1998 (System Identif.tif

687

LP Radiation Revised - Charter and Operating Ground Rules Site-Specific Advisory Board Fansteel, Inc. Muskogee, Oklahoma R.tif

688

LP Radiation Revised - Charter and Operating Ground Rules Site-Specific Advisory Board Fansteel, Inc. Muskogee, OK Remediat.tif

689

LP Radiation Revision of License Application to Incorporate Commitments Specified in Supplemental Correspondence (TAC No. L.tif

690

LP Radiation Rules and Regulations Remediation Site Correspondence FMRI_Fansteel 9_1_1989 (System Identifier_ 1228771).tif

691

LP Radiation Self-Monitoring Report 10_1_94 - 12_31 94 Remediation Site Correspondence FMRI_Fansteel 1_17_ 1995 (System Ide2.tif

692

LP Radiation Self-Monitoring Report 10_1_94 - 12_31_94 Remediation Site Correspondence FMRI_ Fansteel 1_17_1995 (System Iden.tif

693

LP Radiation Sequoyah Fuels_| Fansteel Status Report Remediation Site Correspondence FMRI_Fansteel 12_11_1991 (System Identif.tif

694

LP Radiation Status Report Remediation Site Correspondence FMRI_Fansteel 8_10_1992 (System Identifier_ 1227979).tif

695

LP Radiation Submittal Integrated Safety, Operations, Radiation Management, and Emergency Response Manual, Final Hazard Ana.tif

696

LP Radiation Summary of FMRI site visit on 2_13_07 to accompany NRC Remediation Site Correspondence FMRI 2_13_2007 (System .tif

697

LP Radiation Summary of License Commitments (TAC No. L31069) Remediation Site Correspondence FMRI_Fansteel 2_12_1999 (Syste.tif

698

LP Radiation Summary Report ALARA Analysis Residential and Industrial Scenarios - December 1998 Remediation Site Correspond.tif

699

LP Radiation Technical Information Transmittal Ohase 1 Remediation Project Remediation Site Correspondence FMRI 3_7_2007 (S.tif
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700

LP Radiation Technical Information Transmittal Phase | Remediation Project Disc Fansteel_FMRI 3_7_2007 (System Identifier_.zip

701

LP Radiation Technical Report Phase | Environmental Site Assessment Update Remediation Site Correspondence FMRI_Fansteel 5_.tif

702

LP Radiation Technical Report Remediation Assessment Volume 1 of 4 Remediation Site Correspondence FMRI_Fansteel 12_1 1993 .tif

703

LP Radiation Telefax Transmittal Remediation Site Correspondence FMRI_Fansteel 8_5_1994 (System Identifier_ 1229814).tif

704

LP Radiation Tornado and Thunderstorm Damage at Fansteel Site in Muskogee, OK Remediation Site Correspondence FMRI_Fansteel.tif

705

LP Radiation Transmittal Appendix F of Final Hazards Analysis Report License No. SMB-911 Fansteel, inc. Muskogee, OK Remedi.tif

706

LP Radiation Transmittal December 16, 1999 SSAB Meeting Agenda Remediation Site Correspondence FMRI_Fansteel 12_2_1999 (Sy.tif

:707

LP Radiation Transmittal Final Report Remedial Assessment, Fansteel, Muskogee, OK Remediation Site Correspondence FMRI_Fans.tif

'708

LP Radiation Transmittal Integrated Safety, Operations, Radiation Management, and Emergency Response Manual and Final Hazar.tif

-709

LP Radiation Transmittal Laboratory Analytical Results Deep Well Sampling from March 27, 1995 Remediation Site Corresponden.tif

710

LP Radiation Transmittal of Laboratory Report Reciprocity Correspondence FMRI_Fansteel 9_28 1981 (System Identifier_ 123020.tif

711

LP Radiation Transmittal Revised Decommissioning Plan and Response to the NRC's Request for Additional Information Dated 3-.tif

712

LP Radiation Transmittal Revised Decommissioning Plan and Response to the NRC's Request for Additional Information Dated Ma.tif

713

LP Radiation Transmittal Revised Decommissioning Plan, Supporting Documents and Response to the NRC's Request for Additiona.tif

714

LP Radiation Transmittal Revised Figure 3 Decommissioning Plan Dated June 16, 1999 SDMP Action Plan Portion, Docket_ 40-758.tif

1715

LP Radiation Treatability Study Report for Stabilization & Solidification of Above-Action-Level Soil Remediation Site Corre.tif

716

LP Radiation Treatability Study Report for Stabilization and Solidification of Above-Action-Level Soil Remediation Site Cor.tif

717

LP Radiation Trip Memo Fansteel CIW Compliance Inspection of May 5 1982 Remediation Site Correspondence FMRI_Fansteel 6_25_.tif

718

LP Radiation Trip Report - Visit Fansteel Metals, Muskogee, OK Remediation Site Correspondence FMRI_Fansteel 7_18 1994 (Sy.tif

719

LP Radiation Trip Report - Vistit to Fansteel Metals, Muskogee, OK Remediation Site Correspondence FMRI_Fansteel 7_18_1994 .tif

720

LP Radiation Trip Report Remediation Site Correspondence FMRI, Inc. 12_23_2009 (System Identifier_ 1409750).tif

721

LP Radiation Trip To Oklahoma Department Of Enviromental Quality And To Fansteel, Inc. , September 9 Through 10. 1997 Remed.tif

722

LP Radiation Trust Agreement Acceptable to NRC for Financial Assurance for Muskogee OK Facility LIC No SMB-911 Remediation .tif

723

LP Radiation U.S. Nuclear Regulatory Commission License No. SMB-911 Amendment Application Remediation Site Correspondence F.tif

724

LP Radiation U.S. Nuclear Regulatory Commission License No. SMB-911 Renewal Information Remediation Site Correspondence FMR.tif

725

LP Radiation Unresolved items From NRC Inspection Report 040-07580_00-01 and the February 12, 2000, Hydrofluoric Acid Relea.tif

726

LP Radiation Update to Fansteel's Decommissioning Cost Estimate Remediation Site Correspondence FMRI_Fansteel 8_18_1999 (Sy.tif

727

LP Radiation VIA Facsimile 301-415-5370 and Regular Mail Remediation Site Correspondence FMRI_Fansteel 5_9_2000 {System Id2.tif

728

LP Radiation VIA Facsimile 301-415-5370 And Regular Mail Remediation Site Correspondence FMRI_Fansteel 5_9_2000 (System Ide.tif

729

LP Radiation Work Plan Remedial Assessment Fansteel Metals Remediation Site Correspondence FMRI_Fansteel 7_1_1992 (System L.tif

730

LP RCRA Notifications Fansteel Metals OKD007221831 Muskogee 8_5_198011_13 2013 11_09 AM (System Identifier_ 1166299).tif
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File Name

airglty.txt

AQ Compliance and Enforcement Enforcement

Alternate Enforcement Document FANSTEEL INC MUSKOGEE FURNACE FACLTY 2_27_2014 1.pdf

AQ Compliance and Enforcement Enforcement

Alternate Enforcement Document FANSTEEL INC MUSKOGEE FURNACE FACLTY 2_27 2014 2.pdf

AQ Compliance and Enforcement Enforcement

Alternate Enforcement Document FANSTEEL INC MUSKOGEE FURNACE FACLTY 2_27 2014 3.pdf

AQ Compliance and Enforcement Enforcement

Alternate Enforcement Document FANSTEEL INC MUSKOGEE FURNACE FACLTY 2_27_ 2014 4.pdf

AQ Compliance and Enforcement Enforcement

Alternate Enforcement Document FANSTEEL INC MUSKOGEE FURNACE FACLTY 2_27_2014 5.pdf

AQ Compliance and Enforcement Enforcement

Alternate Enforcement Document FANSTEEL INC MUSKOGEE FURNACE FACLTY 2_27_2014 6.pdf

AQ Compliance and Enforcement Enforcement

Alternate Enforcement Document FANSTEEL INC MUSKOGEE FURNACE FACLTY 2_27_2014 7.pdt

Wi INjO|UN]HIWIN]E=

AQ Compliance and Enforcement Enforcement

Alternate Enforcement Document FANSTEEL INC MUSKOGEE FURNACE FACLTY 2_27_2014 8.pdf

(Y
(=]

AQ Compliance and Enforcement Enforcement

‘Alternate Enforcement Document FANSTEEL INC MUSKOGEE FURNACE FACLTY 2_27_2014 9.pdf

=
=

AQ Compliance and Enforcement Enforcement

Alternate Enforcement Document FANSTEEL INC MUSKOGEE FURNACE FACLTY 2_27_201410.pdf

[y
N

AQ Compliance and Enforcement Enforcement

Alternate Enforcement Document FANSTEEL INC MUSKOGEE FURNACE FACLTY 2_27:201411.pdf

[y
w

AQ Compliance and Enforcement Enforcement

Compliance Plan FANSTEEL INC MUSKOGEE FURNACE FACLTY 2_27_2014 12_59 PM 9_18_20.pd{

[
E-Y

AQ Compliance and Enforcement Enforcement

Compliance Plan FANSTEEL INC MUSKOGEE FURNACE FACLTY 2_27_2014 1_58 PM 11_15_20.pdi

[
wu

AQ, Compliance and Enforcement Enforcement

Compliance Plan FANSTEEL INC MUSKOGEE FURNACE FACLTY 2_27_2014 1_38 PM 11=22_20.pdi

16

AQ Compliance and Enforcement Enforcement

Compliance Plan FANSTEEL INC MUSKOGEE FURNACE FACLTY 2_27_2014 1-38 PM 12_19_20.pdi

17

AQ Compliance and Enforcement Enforcement

Compliance Plan FANSTEEL INC MUSKOGEE FURNACE FACLTY 2_27_20141 38PM 12_2_ 200. pdf

18

AQ Compliance and Enforcement Enforcement

Compliance Plan FANSTEEL INC MUSKOGEE FURNACE FACLTY 2_ 27 2014 1_ _38 PM 5_31_200.pdf

19

AQ Compliance and Enforcement Enforcement

Compliance Plan FANSTEEL INC MUSKOGEE FURNACE FACLTY 2_27_2014 1_38 PM 5_9_2003 pdi

20

AQ Compliance and Enforcement Enforcement

Compliance Plan FANSTEEL INC MUSKOGEE FURNACE FACLTY 2_27_2014 1_38 PM 7_29_200.pdf

21

AQ Compliance and Enforcement Enforcement

Compliance Plan FANSTEEL INC MUSKOGEE FURNACE FACLTY 2_27_2014 1_38 PM 9_14_200.pdf

22

AQ Compliance and Enforcement Enforcement

Consent Order FANSTEEL INC MUSKOGEE FURNACE FACLTY 2_27_201412_59 PM 9_16_2003.pdi

23

AQ Compliance and Enforcement Enforcement

Notice of Violation FANSTEEL INC MUSKOGEE FURNACE FACLTY 2_27 2014 1_38 PM 4_18.pdf

24

AQ Compliance and Enforcement Enforcement

Request for Information FANSTEEL INC MUSKOGEE FURNACE FACLTY 2_27_2014 12_59 PM.pdf

25

AQ Compliance and Enforcement Enforcement

Request for Information FANSTEEL INC MUSKOGEE FURNACE FACLTY 2_27_2014 1_38 PM .pdi

26

AQ Compliance and Enforcement Enforcement

Self Disclosures FANSTEEL INC MUSKOGEE FURNACE FACLTY 2_27_20141_38 PM 7_14_20.pdf

27

AQ Compliance and Enforcement General Correspondence Miscellaneous Correspondence FANSTEEL INC MUSKOGEE FURNACE FACLTY 2_22.pdf

28

AQ Compliance and Enforcement General Correspondence Miscellaneous Correspondence FANSTEEL INC MUSKOGEE FURNACE FACLTY 2_27.pdf

29

AQ, Compliance and Enforcement Inspections Full Compliance Evaluation FANSTEEL INC MUSKOGEE FURNACE FACLTY 2_25_2015 3 _17 P.pdf

30

AQ Compliance and Enforcement Inspections Full Compliance Evaluation FANSTEEL INC MUSKOGEE FURNACE FACLTY 2_27_2014 1_38 2_pdf

31

AQ Compliance and Enforcement Inspections Full Compliance Evaluation FANSTEEL INC MUSKOGEE FURNACE FACLTY 2_27_2014 1 |_38 3. pdf

32

AQ Compliance and Enforcement Inspections Full Compliance Evaluation FANSTEEL INC MUSKOGEE FURNACE FACLTY 2_27_2014 1_3! _38 P.pdi

33

L

AQ Compliance and Enforcement Reports_Notifications Compliance Plan FANSTEEL INC MUSKOGEE FURNACE FACLTY 2_27_2014 1_ 1 38 PM.pdf

34

h

AQ Compliance and Enforcement Reports_Notifications MACT Notification FANSTEEL INC MUSKOGEE FURNACE FACLTY 2_27_2014 1_38 .pdi
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File Name

1CONFIDENTIALITY NOTICE (2).docx

Legal Case Document FMRI INc 12-208 Water Quality Division Permit Violation(s) Permit Schedule Violation(s) I-51000040 Musk.tif

WQ Biomonitoring File 4 FMRI, INC. 51000040 Industrial Acute Toxicity Test Reports 12_10_2013 3_27_2014 4_51 PM (System Ide.tif

WQ Biomonitoring File 4 FMRI, INC. 51000040 Industrial Acute Toxicity Test Reports 3_10_2013 3_27 2014 6_02 PM (System Iden.tif

WQ Biomonitoring File 4 FMRI, INC. 51000040 Industrial Acute Toxicity Test Reports 3_31_2009 3_25_2014 1 8_36 AM (System Iden.tif

WQ Biomonitoring File 4 FMRI, INC. 51000040 Industrial Acute Toxicity Test Reports 4_3_2014 4_16_2015 1_46 PM (System Ident.tif

WQ Biomonitoring File 4 FMRI, INC. 51000040 Industrial Acute Toxicity Test Reports 6_27 2014 5_1_20158_24 AM (System ident.tif

WQ Biomonitoring File 4 FMRI, INC. 51000040 Industrial Acute Toxicity Test Reports 7_3_2013 3_27_2014 4_52 PM (System Ident.tif

O IN][O VI |WwIN]-

WQ Biomonitoring File 4 FMRI, INC. 51000040 Industrial Correspondence 11 _20_1997 3_25_2014 3_15 PM (System Identifier_ 1234.tif

[y
Q

WQ Biomonitoring File 4 FMRI, INC. 51000040 industrial TRE _TIE11_22 1995 3 2 24 2014 9_¢ _48 AM. (System Identifier_ 1231975).tif

[y
[

WQ Biomonitoring File 4 FMRI, INC. 51000040 Industrial TRE_ TIE 11_ _ 2219953 _24 20149 48 AM (System Identifier_ 1231976).tif

[y
N

WQ Wastewater Enforcement File 2 FMRY, INC.

51000040 Authorized Signature Statement 2 11_18 1998 3_24_2014 11_34 AM (System.tif

[y
w

WQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Authorized Signature Statement 2 11_7_2003 3_24_2014 11_34 AM (System tif

14

WQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Authorized Signature Statement 2 1_27_2005 3_24 2014 11_34 AM (System .tif

15

WQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Authorized Signhature Statement 2 1_27_20053_24_201411 34 AM (System2. tif

16

WQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Authorized Signature Statement 2 6 11 2001 3_, 24 _201411_34 AM (System .tif

17

WQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Authorized Signature Statement 2 7_ /_13_20003 24 2014 11_ _34 AM (System .tif

18

WQ Wastewater Enforcement File 2 FMRI, INC.

51000040 CO Closure Letter 4 6_8_2015 7_30_2015 7_29 PM (System Identifier_ 149.tif

19

WQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Compliance Evaluation Inspection 6 10_31_2014 11_20_2014.4_14 PM (Syst.tif

20

WQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Compliance Evaluation Inspection 6 11_26_2007 3_24 2014 11_19AM (Syst.tif

21

WQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Compliance Evaluation Inspection 6 11_27_1995 3_24_2014 11_30 AM (Syst.tif

22

WQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Compliance Evaluation Inspection 6 12_1 1_2004 3_24_2014 11_19 AM (Syste.tif

23

WQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Compliance Evaluation Inspection 6 12_. 27 1994 3 24 2014 11_ 1 _30AM (Syst.tif

24

WQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Compliance Evaluation Inspection 63_1_2000 3 _ 24 20 2014 11_ 19 AM (System.tif

25

wWQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Compliance Evaluation Inspection 6 3_9_2004 3_24_2014 11_19 AM (System.tif

26

WQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Compliance Evaluation Inspection 6 4_15_2001 3_24_2014 11_19 AM (Syste.tif

27

WQ Wastewater Enforcement File 2 FMR, INC.

51000040 Compliance Evaluation Inspection 6 4_28 1998 3_24_2014 11_30 AM (Syste.tif

28

WQ Wastewater Enforcement File 2 FMRI, INC.

29

WQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Compliance Evaluation Inspection 6 4_8_2002 3_24_2014 11_19 AM (System.tif
51000040 Compliance Evaluation Inspection 6 5_18 1999 3_24 2014 11_30 AM (Syste.tif

30

WQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Compliance Evaluation Inspection67_1 1993 3_24_201411_30 AM (System.tif

31

wQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Compliance Evaluation Inspection 6 7 7_30_1993 3_24 2014 11_30 AM (Syst2.tif

32

wQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Compliance Evaluation Inspection 6 7 30_ -30_1993 3_24_2014 11_30 AM (Syste.tif

33

WQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Compliance Evaluation Inspection 6 8 7_ 7 1992 3_24_2 _24 2014 11 _ 30 AM (System.tif
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34

WQ Wastewater Enforcement File 2 FMRI, INC. 51000040 Compliance Evaluation Inspection 6 9_20_2006 3_24_2014 11_30 AM (Syste.tif

35

WQ Wastewater Enforcement File 2 FMRI, INC. 51000040 Compliance Evaluation Inspection 6 9_23_2008 3_24_2014 11_19 AM (Syste.tif

36

WQ Wastewater Enforcement File 2 FMRI, INC. 51000040 Compliance Evaluation Inspection 6 9_26_2005 3_24_2014 11_19 AM (Syste.tif

37

WQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Correspondence

31 820023 24 2014 11_14 AM (System Identifier_ 123.tif

38

wWQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Correspondence

410_14_20053_24_2014 11_11 AM (System Identifier_ 1.tif

39

wQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Correspondence

410_14 2005 3_24_2014 11_11 AM (System Identifier_ 2.tif

40

WQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Correspondence

410_14_2005 3_24_2014 11_30 AM (System Identifier_ 1.tif

41

WQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Correspondence

410_14 20103 24 2014 11_11AM (System Identifier_ 1.tif

42

WQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Correspondence

410_14 20103 24 _201411_11 AM (System Identifier_ 2.tif

43

wWQ Wastewater Enforcement File 2 FMRI, INC:

51000040 Correspondence

410 _15 20083 24 2014 11_11 AM (System Identifier_ 1.tif

44

WQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Correspondence

4 10_15_2008 3_24_2014 11_11 AM (System Identifier_ 2.tif

45

WQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Correspondence

4 10_17_2007 3_24_2014 11_11 AM (System Identifier_ 1.tif

46

WQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Correspondence

410_24 2008 3_24 2014 11_11 AM (System Identifier_ 1.tif

47

WQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Correspondence

410_29_2009 3_24_2014 11_11 AM (System Identifier_ 1.tif

48

wWQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Correspondence

410_7_1994 3_24_201410_57 AM (System Identifier_ 12.tif

49

WQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Correspondence

410_8 1998 3_24_2014 11_14 AM (System Identifier_ 12.tif

50

wWQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Correspondence

411_13 1998 3_24 2014 10_57 AM (System Identifier_ 1.tif

51

WQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Correspondence

411 _1_1994 3_24 2014 10_57 AM (System Identifier_ 12.tif

52

WQ Wastewater Enforcement File 2 FMRI, INC,

51000040 Correspondence

411 _20_19973_24_2014 10_57 AM (System Identifier_ 1.tif

53

WQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Correspondence

411_21_20013_24_2014 11_11 AM (System identifier_1.tif

54

WQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Correspondence

4 11_L2_1998 3 24 2014 10_57 AM (System Identifier_ 12.tif

55

WQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Correspondence

411 _4_20053_24_2014 11_11 AM (System Identifier_ 12.tif

56

WQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Correspondence

412 12 20023 _24 2014 11_11 AM (System Identifier_ 1.tif

57

WQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Correspondence

412_13 2002 3 24 2014 11_11 AM (System Identifier_ 1.tif

58

WQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Correspondence

412_14_20013_24_2014 11_07 AM (System Identifier_ 1.tif

59

wWQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Correspondence

412_15_20053_24_2014 11_11 AM (System Identifier_ 1.tif

60

WQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Correspondence

412_20 2002 3_24_2014 11_11 AM (System Identifier_ 1.tif

61

wQ Wastewater Enforcement File 2 FMRI, INC,

51000040 Correspondence

412_20_2004 3_24_2014 11_11 AM (System Identifier_ 1.tif

62

wQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Correspondence

412 21 19923 24 2014 10_57 AM (System Identifier_ 1.tif

63

wQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Correspondence

412 28 19943 24 2014 11_11 AM (System Identifier_ 1.tif

64

WQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Correspondence

412_30_2004 3_24 201411 11 AM (System Identifier_ 1.tif

65

wQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Correspondence

412_30_2004 3_24_2014 11_11 AM (System Identifier_ 2.tif

66

WQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Correspondence

412_6_19903_24_2014 10_57 AM (System Identifier_ 12.tif

67

WQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Correspondence

4 12;§_1995 3_:24_2014 10_57 AM (System Identifier_ 12.tif
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.- 68

WQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Correspondence 41_10_1991 3_24 2014 10_57 AM (System Identlfler 12 tif

69

WQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Correspondence 4 1_10_2006 3_24_2014 11_11 AM (System Identlfler_ 12 tif

70

WQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Correspondence 41_12_2007 3_24_2014 10_57 AM (System I|dentifier_ 12.tif

71

WQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Correspondence 41 _15_1992 3_24_2014 11_06 AM (System Identifier_ 12.tif

72

WQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Correspondence 4 1_23 2002 3_24_2014 11_11 AM (System Identifierjz.tif

- 73

WQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Correspondence

41_24_1990 3_24_2014 10_57 AM (System Identifier_ 12.tif

74

WQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Correspondence 41 25_1994 3_26_2014 11_37 AM (System Identifier_ 12.tif

75

WQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Correspondence 41_25_1996 3_24_2014 10_57 AM (System Identifier_ 12.tif

76

WQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Correspondence 41 25 2006 3_24_2014 11_26 AM (System ,Identiﬁer: 12.tif

77

WQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Correspondence 41_25_2008 3_24_2014 11_11 AM (System Identifier_ 12.tif

78

WQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Correspondence 41 _4_2006 3_24_2014 11_11 AM (System Identifier_ 123.tif

79

WQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Correspondence 41_7_1998 3_24 2014 10_57 AM (System Identifier_ 123.tif

80

WQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Correspondence 42_14 1995 3_26_2014 11_26 AM (System IdentifieL_ 12.tif

81

WQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Correspondence 42_15_1990 3_24 2014 10_57 AM (System Identifier_ 12.tif

82

WQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Correspondence 42_15_2000 3_24_2014 11_07 AM (System Identifier_ 12.tif

83

WQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Correspondence 42_16_2007 3_24_2014 11_11 AM (System Identifier_ 12.tif

84

WQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Correspondence 42_17_2006 3_24 2014 10 _57 AM (System Identifier_ 12.tif

85

WQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Correspondence 4 2_20_1990 3_24_2014 10_57 AM (System Identifier_ 12.tif

86

WQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Correspondence 42_23_ 1995 3_24_2014 10_57 AM (System Identifier_ 12.tif

87

wWQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Correspondence 42_26_2008 3_24_2014 11_11 AM (System Identifier_ 12.tif

88

wQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Correspondence 4 2_27_1990 3_24_2014 10_57 AM (System Identifier_ 12.tif

89

WQ Wastewater Enforcement File-2 FMRI, INC.

51000040 Correspondence 42_2_19953_26_2014 11_26 AM (System Identifier_ 122.tif

90

WQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Correspondence 42 _2_19953_26_2014 11_26 AM (System Identifier_ 123.tif

91

WQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Correspondence 4 2_5_1998 3_24_2014 10_57 AM (System Identifier_ 123.tif

92

WQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Correspondence 4 2_7 2007 3_24_2014 10_57 AM (System Identifier_ 123.tif

93

WQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Correspondence 42_7_2007 3_24_2014 11_11 AM (System Identifier_ 123.tif

94

WQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Correspondence 42_7_2008 3_24_2014 11_11 AM (System identifier_ 123.tif

95

WQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Correspondence 43_10_1994 3_24_2014 10_57 AM (System Identifier_ 12.tif

96

wWQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Correspondence 43_ 11 1994 3_ _24_2014 10_57 AM (System Identifier_ 12.tif

97

wQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Correspondence 4 3_13_ 2007 3_24 2014 11_11 AM (System Identifier_ 12.tif

98

wWQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Correspondence 43_13_2007 3_24_2014 11_19 AM (System Identifier_ 12.tif

99

WQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Correspondence 4 3_21_1990 3_24 2014 10_57 AM (System Identifier_r12.tif

100

wQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Correspondence 4 3_22 1995 3_24_2014 10_57 AM (System Identifier_ 12.tif

101

WQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Correspondence 4 3_22_1996 3_24_ 2014 10_57 AM (System Identifier_ 12.tif
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102

wWQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Correspondence

43_22 20103 _24_ 201411 11 AM (System Identifier_ 12.tif

103

WQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Correspondence

43_26_2007 3_24_2014 11_ _11AM (System Identifier_ 12.tif

104

WQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Correspondence

43 28 2000 3 24 2014 11_ 11 AM (System Identifier_ 12.tif

105

WQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Correspondence

43 3_ 3 _20114_22 2014 4_28 PM (System Identifier_ 1250.tif

106

WQ, Wastewater Enforcement File 2 FMRI, INC.

51000040 Correspondence

4 3_7_1994 3 24 2014 10_57 AM (System Identifier_ 123.tif

107

wQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Correspondence

43 7 20003 24 2014 11_11 AM (System Identifier_ 123.tif

108

WQ, Wastewater Enforcement File 2 FMRI, INC.

51000040 Correspondence

43_9_19903_24_2014 10_57 AM (System ldentifier_ 122 tif

109

WQ, Wastewater Enforcement File 2 FMRI, INC.

51000040 Correspondence

43 9 1990 3_ 24 2014 10_57 AM (System Identifier_ 123.tif

110

WQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Correspondence

44_12_1993 3_24_2014 10_57 AM (System Identifier_ 12.tif

111

WQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Correspondence

44 15 2004 3_24_2014 11_11 AM (System Identifier_ 12.tif

112

WQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Correspondence

4 4_28 2008 3_24_2014 11_11 AM (System Identifier_ 12.tif

113

WQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Correspondence

44_3_2014 4_4_2014 3_14 PM (System Identifier_ 12409.tif

1114

WQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Correspondence

42:7_‘1995 3 24_2014 10_57 AM (System Identifier_ 123.tif

115

WQ, Wastewater Enforcement File 2 FMRI, INC.

51000040 Correspondence

44 8 19993 24 2014 10_57 AM (System Identifier_ 123.tif

116

wWQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Correspondence

45_10_2002 3_24_2014 11_11 AM (System Identifier_ 12.tif

117

wWQ Wastewater Enforcement File 2 FMRY, INC.

51000040 Correspondence

45_10_2002 3_24_2014 11_11 AM (System Identifier_ 13.tif

118

WQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Correspondence

45_19_2008 3_24_2014 11_11 AM (System Identifier_ 12.tif

119

wQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Correspondence

45_1_1996 3_24_2014 11_30 AM (System Identifier_ 123.tif

120

wQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Correspondence

45_26_20053_24 2014 11 14 AM (System Identifier_ 12.tif

121

WQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Correspondence

45_2 2002 3_24_2014 11_11 AM (System Identifier_ 123.tif

122

WQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Correspondence

45 4 20053 24 2014 11_30 AM (System Identifier_ 123.tif

123

wQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Correspondence

46_11_19923 24 2014 11_30 AM (System Identifier_ 12.tif

124

wWQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Correspondence

46_21_19943_24_2014 10_57 AM (System Identifier_ 12.tif

125

wQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Correspondence

4 (it 22 2000 3_24 2014 11_11 AM (System Identifier_ 12.tif

126

wQ Wastewater Enforcement File 2 FMRI, .INC.

51000040 Correspondence

46_27 1996 3_24_2014 10_57 AM (System Identifier_ 12.tif

1127

WQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Correspondence

46_7_20023_24_2014 11_11 AM (System Identifier_ 123.tif

128

wQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Correspondence

47_16_1992 3_24_2014 10_57 AM (System |dentifier_ 12.tif

129

wQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Correspondence

47_19_1996 3_24_2014 11_14 AM (System Identifier_ 12.tif

130

WQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Correspondence

47_26_2005 3_24_2014 11_30 AM (System Identifier_ 12.tif

131

wQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Correspondence

47_5_2007 3_24_2014 10_57 AM (System Identifier_ 123.tif

132

wQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Correspondence

47_7_2000 3_24_2014 11_11 AM (System Identifier_123.tif

133

wWQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Correspondence

48 11_1994 3_24_2014 10_57 AM (System Identifier_ 12.tif

134

wQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Correspondence

4 8:12_1991 3_24 2014 10_57 AM (System Identifier_ 12.tif

135

wQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Correspondence

48_14_1996 3_24_2014 10_57 AM (System Identifier_ 12.tif
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136

WQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Correspondence 4 8_14 2014 8 29 2014 3_20 PM (System Identifier_ 132.tif

137

WQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Correspondence 4 8_15_1991 3_24_2014 10_57 AM (System Identifier_ 12.tif

138

wWQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Correspondence 4 8_15_2015 8_28_2015 10_09 AM (System Identifier_ 15.tif

139

WQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Correspondence 4 8_16_2002 3_24_2014 11_11 AM (System Identifier_ 12.tif

140

WQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Correspondence 4 8 _19_1996 3_24_2014 10_57 AM (System Identifier_ 12.tif

141

WQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Correspondence 4 8 23_2005 3_24_2014 11_30 AM (System Identifier_ 12.tif

142

wQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Correspondence 4 8_26_1994 3_24_2014 10_57 AM (System Identifier_ 12.tif

143

wWQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Correspondence 4 8_28_ 1991 3_24_2014 10_57 AM (System Identifier_ 12.tif

144

wWQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Correspondence 48 2 1991 3_24_2014 10_57 AM (System Identifier_ 123.tif

145

wQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Correspondence 4 8_4_1993 3_24_2014 10_57 AM (System Identifier_ 123.tif

146

WQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Correspondence 49_12_20053_24_2014 11_30 AM (System Identifier_ 12.tif

147

WQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Correspondence 49_13_20103_24_2014 11_11 AM (System Identifier_ 12.tif

148

wWQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Correspondence 49_17 2009 3_24 2014 11_11 AM (System Identifier_ 12.tif

149

WQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Correspondence 49_17_20103_24_2014 11_11 AM (System identifier_ 12.tif

150

WQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Correspondence 49_22 2009 3_24 2014 11_11 AM (System Iidentifier_ 12.tif

151

WQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Correspondence 49_2_1992 3_24 2014 10_57 AM (System I|dentifier_ 123.tif

152

WQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Correspondence 49_9_1993 3_24_2014 10_57 AM (System Identifier_ 123.tif

153

WQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Correspondence 611_17_1997 3_24_2014 11_30 AM (System Identifier_ 1.tif

154

WQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Correspondence 611 18 1998 3_24_2014 11_34 AM (System Identifier_ 1.tif

155

WQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Correspondence 6 5_31_2001 3_24_2014 11_06 AM (System Identifier_ 12.tif

156

WQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Correspondence 6 7_30_1999 3_24_2014 11_30 AM (System identifier_ 12.tif

157

WQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Inspections 6 11_18_2004 3_24_2014 11_19 AM (System Identifier_ 123226.tif

158

WQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Inspections 6 12_6_1994 3_24_2014 11_30 AM (System Identifier_ 1232298.tif

159

wWQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Inspections 6 2_17_1994 3_24_ 2014 11_30 AM (System Identifier_ 1232299.tif

160

WQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Inspections 6 4_10_2003 3_24 2014 11_19 AM (System Identifier_ 1232266.tif

161

WQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Inspections 6 6_25_2004 3_24_2014 11_19 AM (System Identifier_ 1232264.tif

162

WQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Non-Compliance Report 5 10_14_2002 3_24_2014 11_06 AM (System Identifi.tif

163

WQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Non-Compliance Report 5 10_15_2002 3_24_2014 11_06 AM (System ldentifi.tif

164

WQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Non-Compliance Report 5 10_17_2007 3_24_ 2014 11_06 AM (System ldentif2.tif

165

WQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Non-Compliance Report 5 10_17_2007 3_24_2014 11_06 AM (System Identifi.tif

166

WQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Non-Compliance Report 5 11_14 2007 3_24_2014 11_06 AM (System ldentifi.tif

167

WQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Non-Compliance Report 5 11_15_2004 3_24_ 2014 11_11 AM (System Identifi.tif

168

WQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Non-Compliance Report 5 11_18_1994 3 24 2014 11_14 AM (System Identifi.tif

169

wQ Wastewater Enforcement File 2 FMRI, INC,

51000040 Non-Compliance Report 511_23 2009 3_24 2014 11_06 AM (System Identifi.tif
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170

WQ Wastewater Enforcement File- 2 FMRI, INC. 51000040 Non-Compliance Report 511_27_1992 3_24 2014 11_14 AM (System Identifi.tif

171

WQ Wastewater Enforcement File 2 FMRI, INC. 51000040 Non-Compliance Report 5 11_5_2009 3_24 2014 11_06 AM (System Identifie.tif

172

WQ Wastewater Enforcement File 2 FMRI, INC. 51000040 Non-Compliance Report 5 11_6_. 2001 3_24_2014 11_07 AM (System Identifi2.tif

173

WQ Wastewater Enforcement File 2 FMRI, INC. 51000040 Non-Compliance Report 5 11_6_2001 3_24_2014 11_07 AM (System Identifie.tif

174

WQ Wastewater Enforcement File 2 FMRI, INC. 51000040 Non-Compliance Report 5 12_14_2000 3_24_2014 11_07 AM (System Identifi.tif

175

WQ Wastewater Enforcement File 2 FMRI, INC. 51000040 Non-Compliance Report 5 12_20_1990 3_24_2014 11_14 AM (System Identifi.tif

176

WQ Wastewater Enforcement File 2 FMRI, INC. 51000040 Non-Compliance Report 5 12_28_2006 3_24_2014 11_06 AM (System Identif2.tif

177

WQ Wastewater Enforcement File 2 FMRI, INC. 51000040 Non-Compliance Report 5 12_28_2006 3_24_2014 11_06 AM (System Identifi.tif

178

WQ Wastewater Enforcement File 2 FMRI, INC. 51000040 Non-Compliance Report 5 1_14_2000 3_24 2014 11_11 AM (System Identifie.tif

179

WQ Wastewater Enforcement File 2 FMRI, INC. 51000040 Non-Compliance Report 5 1;14_2010 3_24 2014 11_06 AM (System Identifie.tif

1180

wQ Wastewater Enforcement File 2 FMRI, INC. 51000040 Non-Compliance Report 51_15_2008 3_24 2014 11_06 AM (System Identifie.tif

181

WQ Wastewater Enforcement File 2 FMRI, INC. 51000040 Non-Compliance Report 51_17_2006 3_24_2014 11_06 AM (System Identifie.tif

182

WQ Wastewater Enforcement File 2 FMRI, INC. 51000040 Non-Compliance Report 51_23_ 1992 3_24_2014 11_14 AM (System ldentifie.tif

183

WQ Wastewater Enforcement File 2 FMRI, INC. 51000040 Non-Compliance Report 5 1_26_2007 3_24_2014 11_06 AM (System Identifie.tif

184

WQ Wastewater Enforcement File 2 FMRI, INC. 51000040 Non-Compliance Report 5 2_10_2004 3_24_2014 11_06 AM (System Identifie.tif

185

WQ Wastewater Enforcement File 2 FMRI, INC. 51000040 Non-Compliance Report 52_11_2004 3_24_2014 11_06 AM (System ldentifie.tif

186

WQ Wastewater Enforcement File 2 FMRI, INC. 51000040 Non-Compliance Report52_17_2004 3_24_2014 11_06 AM (System Identifie. tif

187

WQ Wastewater Enforcement File 2 FMRI, INC. 51000040 Non-Compliance Report 52_28 2007 3_24_2014 11_06 AM (System Identifie.tif

188

WQ Wastewater Enforcement File 2 FMRI, INC. 51000040 Non-Compliance Report 52_7_1991 3_24_2014 11_14 AM (System Identifier.tif

189

WQ Wastewater Enforcement File 2 FMRI, INC. 51000040 Non-Compliance Report 52_7_1995 3_24_2014 11_14 AM (System Identifier.tif

190

WQ Wastewater Enforcement File 2 FMRI, INC. 51000040 Non-Compliance Report 53_14_2008 3_24_2014 11_06 AM {System ldentifie.tif

191

WQ Wastewater Enforcement File 2 FMRI, INC. 51000040 Non-Compliance Report 5 3_18 2002 3_24_2014 11_06 AM (System ldentifie.tif

192

WQ Wastewater Enforcement File 2 FMRI, INC. 51000040 Non-Compliance Report 5 3_26_1991 3_24_2014 11_14 AM (System Identifie.tif

193

WQ Wastewater Enforcement File 2 FMRI, INC. 51000040 Non-Compliance Report 54_15_2005 3_24_2014 11_06 AM (System ldentifie.tif

194

WQ Wastewater Enforcement File 2 FMRI, INC. 51000040 Non-Compliance Report 5 4_15_2008 3_24_2014 11_06 AM (System Identifi2.tif

195

WQ Wastewater Enforcement File 2 FMRI, INC. 51000040 Non-Compliance Report 54_15_2008 3_24_2014 11_06 AM (System Identifie.tif

196

WQ Wastewater Enforcement File 2 FMRI, INC. 51000040 Non-Compliance Report 54_17_1991 3_24_2014 11_14 AM (System Identifie.tif

197

WQ Wastewater Enforcement File 2 FMRI, INC. 51000040 Non-Compliance Report 54_19_1991 3_24_2014 11_14 AM (System ldentifie.tif

198

WQ Wastewater Enforcement File 2 FMRI, INC. 51000040 Non-Compliance Report 54_9_1991 3_24_2014 11_14 AM (System Identifier.tif

199

WQ Wastewater Enforcement File 2 FMRI, INC. 51000040 Non-Compliance Report 5 5_8_1992 3_24_2014 11_14 AM (System ldentifier.tif

200

wQ Wastewater Enforcement File 2 FMRI, INC. 51000040 Non-Compliance Report 5 6_1_1994 3_24_201411_14 AM (System Identifier.tif

201

WQ Wastewater Enforcement File 2 FMRI, INC. 51000040 Non-Compliance Report 56_1_2001 3_24_2014 11_07 AM (System Identifier.tif

202

WQ Wastewater Enforcement File 2 FMRI, INC. 51000040 Non-Compliance Report 5 6_28_2004 3_24_2014 11_06 AM (System Identifie.tif

203

WQ Wastewater Enforcement File 2 FMRI, INC. 51000040 Non-Compliance Report 57_12_2004 3_24_2014 11_06 AM (System Identifie.tif
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204

WQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Non-Compliance Report 5 7_15_2005 3_24_2014 11_06 AM (System Identifie.tif

205

WQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Non-Compliance Report 5 8_20_1992 3 24 2014 11_14 AM (System Identifie.tif

206

WQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Non-Compliance Report 5 8_27_1992 3_24 2014 11_14 AM (System Identifie.tif

207

WQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Non-Compliance Report 59_15_ 1992 3_24 2014 11_14 AM (System Identifie.tif

208

WQ Wastewater Enforcement File 2 FMRI, INC.

51000040 NOV 3 3_20_2008 3_24_2014 11_14 AM (System Identifier_-1232234).tif

209

WQ Wastewater Enforcement File 2 FMRI, INC.

51000040 NOV 3 3_20_2008 3_24_2014 11_14 AM (System Identifier_ 1232237).tif

210

WQ Wastewater Enforcement File 2 FMRI, INC.

51000040 NOV 3 3_3_20103_24_2014 11_14 AM (System Identifier_ 1232235).tif

211

WQ Wastewater Enforcement File 2 FMRI, INC.

51000040 NOV Closure Letter 31_26_2011 3_24_2014 11_14 AM (System Identifier_ .tif

212

WQ Wastewater Enforcement File 2 FMRI, INC.

51000040 NOV Response 44_7 2008 3_24_2014 11_11 AM (System Identifier_ 1232185.tif

213

WQ Wastewater Enforcement File 2 FMR], INC.

51000040 Permit 2 3_7_1997 3_24_2014 11_34 AM (System Identifier_ 1232316).tif

214

WQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Progress Reports 31_12_2011 3_24 2014 11_14 AM (System Identifier_ 12.tif

215

WQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Progress Reports 31_13_2009 3_24_2014 11_14 AM (System Identifier_ 12.tif

216

wQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Progress Reports 3 1_15_2008 3_24 2014 11_14 AM (System Identifier_ 12.tif

217

WQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Progress Reports 31_25_2007 3_24_2014 11_14 AM (System Identifier_ 12.tif

218

WQ Wastewater Enforcement File 2 FMRI, INC.

51000040 Progress Reports 3 6_10_2004 3_21 2014 4_02 PM (System Identifier_ 123.tif

219

WQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial Application 2 11_1_2001 3_24_2014 8_18 AM (System Identifier.tif

220

WQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial Application 2 11_1_2001 3_24_2014 8_40 AM (System Identifier.tif

221

WQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial Application 2 6_11_ 2008 3_21_ 2014 3_43 PM (System Identifier.tif

222

WQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial Application 29 21 1994 3_21 2014 3_43 PM (System Identifie2,tif

223

WQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial Application 29 21 1994 3 21 2014 3_43 PM (System Identifier.tif

224

WQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial Application Request Letter 4 5_15_2008 3_21_2014 3_42 PM (Sy.tif

225

WQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial Certified Mail Receipts 4 4_7_2015 10_21_2015 2_56 PM (Syste.tif

226

WQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial Change of Ownership_Name Change_Transfer 5 12_17_2003 3_24_2.tif

227

WQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial Change of Ownership_Name Change_Transfer 5 12_4_2003 3_24_20.tif

228

WQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial Closure Document 6 10_18_ 1994 3_24_2014 9_48 AM (System Iden.tif

229

WQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial Closure Document 6 10_26_1995 3_24_2014 9_48 AM (System Ilden.tif

230

WQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial Closure Document 6 10_31_19953 24 2014 1_15 PM (System Iden.tif

231

WQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial Closure Document 6 11_26_2007 1_28 2015 1_38 PM (System Iden.tif

232

WQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial Closure Document 6 11_26_2007 2_6_2015 10_09 AM (System Iden.tif

233

WQ Wastewater Permitting File 1 FMRI, INC. 51000040 industrial Closure Document 6 11_26_2007 3_24 2014 1_15 PM (System Iden.tif

234

WQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial Closure Document 6 12_19_19913_24_2014 1_15 PM (System Iden.tif

235

WQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial Closure Document 6 1_1_20113_24_2014 1_15 PM (System Identi.tif

236

WQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial Closure Document 6 3_20_1995 3_24_2014 11_34 AM (System Iden.tif

237

WQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial Closure Document 6 3_26_2007 3_24 2014 12_49 PM (System Iden.tif
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238

WQ Wastewater Permitting File 1 FMRI, INC,

51000040 Industrial Closure Document 6 4_30_2007 3_24_ 2014 12_49 PM (System Iden.tif

239

WQ Wastewater Permitting File 1 FMRI, INC.

51000040 Industrial Closure Document 6 4_6_1995 3_24_2014 9_48 AM (System Identi.tif

240

WQ Wastewater Permitting File 1 FMRI, INC.

51000040 Industrial Closure Document 6 4_9_20149_4 2014 7_27 AM (System Identif.tif

1241

WQ Wastewater Permitting File 1 FMRI, INC.

51000040 Industrial Closure Document 6 7_16_2014 9_4_2014 7_15 AM (System Identi.tif

1242

WQ Wastewater Permitting File 1 FMRI, INC,

51000040 Industrial Closure Document 6 7_16_2014 9_4_20147_16 AM (System Identi.tif

243

WQ Wastewater Permitting File 1 FMRI, INC.

51000040 Industrial Closure Document 6 7_7_20149_4_20147_27 AM (System ldentif.tif

244

wQ Wastewater Permitting File 1 FMRI, INC.

51000040 Industrial Closure Document 6 9_14_2004 3_21_2014 4_01 PM (System Ildent.tif

245

WQ Wastewater Permitting File 1 FMRI, INC.

51000040 Industrial Closure Document 6 9_2_20149_4 2014 12_45 PM (System Identi.tif

246

WQ Wastewater Permitting File 1 FMRI, INC.

51000040 Industrial Comments Received 4 10_27_2004 3_21_2014 4_01 PM (System Ide.tif

247

WQ Wastewater Permitting File 1 FMRI, INC.

51000040 Industrial Comments Received 4 12_1_2003 3_21_2014 4_01 PM (System Iden.tif

248

WQ Wastewater Permitting File 1 FMRI, INC.

51000040 Industrial Comments Received 4 12_22_1995 3_24_2014 9_48 AM (System lde.tif

249

WQ Wastewater Permitting File 1 FMRI, INC.

51000040 Industrial Comments Received 4 4_7_2003 3_21_2014 4_02 PM (System Ident.tif

250

WQ Wastewater Permitting File 1 FMRI, INC.

51000040 Industrial Comments Received 4 4_9_2003 3_21_2014 4_02 PM (System Ident.tif

251

WQ Wastewater Permitting File 1 FMRI, INC.

51000040 Industrial Comments Received 4 9_19 1996 3_24_2014 9_47 AM (System Iden.tif

252

WQ Wastewater Permitting File 1 FMRI, INC.

51000040 Industrial Complete Letter 4 1_5_1995 3_24_2014 9_48 AM (System ldentif.tif

253

WQ Wastewater Permitting File 1 FMRI, INC.

51000040 Industrial Complete Letter 4 2_5_1999 3_24_20149_47 AM (System Identif.tif

254

WQ Wastewater Permitting File 1 FMRI, INC.

51000040 Industrial Complete Letter 4 3_12_2002 3_21_ 2014 4_16 PM (System Identi.tif

255

WQ Wastewater Permitting File 1 FMRI, INC.

51000040 Industrial Complete Letter 4 7_16_2009 3_24_2014 1_21 PM (System Identi.tif

256

WQ Wastewater Permitting File 1 FMRI, INC.

51000040 Industrial Correspondence 34_6_19953 24 2014 9_48 AM (System Identifi.tif

257

WQ Wastewater Permitting File 1 FMRI, INC.

51000040 Industrial Correspondence 4 10_12_1994 3_24_2014 9_48 AM (System Identi.tif

258

WQ Wastewater Permitting File 1 FMRI, INC.

51000040 Industrial Correspondence 4 10_19_1995 3_24_2014 9_48 AM (System Identi.tif

259

WQ Wastewater Permitting File 1 FMRI, INC.

51000040 Industrial Correspondence 4 10_1_1999 3_24_2014 9_47 AM (System Identif.tif

260

WQ Wastewater Permitting File 1 FMRI, INC.

51000040 Industrial Correspondence 4 10_1_2003 3_24_20141_15 PM (System Identif.tif

261

WQ Wastewater Permitting File 1 FMRI, INC.

51000040 Industrial Correspondence 4 10_24 1990 3_24_2014 11_26 AM (System Ident.tif

262

WQ Wastewater Permitting File 1 FMRI, INC.

51000040 Industrial Correspondence 4 10_24_1997 3_24_2014 9_47 AM (System Identi.tif

263

wWQ Wastewater Permitting File 1 FMRI, INC.

51000040 Industrial Correspondence 4 10_28_2002 3_21_20144_16 PM (System Identi.tif

264

WQ Wastewater Permitting File 1 FMRI, INC.

51000040 Industrial Correspondence 4 10_29 1990 3_24_2014 11_34 AM (System Ident.tif

265

wQ Wastewater Permitting File 1 FMRI, INC.

51000040 Industrial Correspondence 4 10_30_1995 3_24_2014 9_48 AM (System Identi.tif

266

WQ Wastewater Permitting File 1 FMRI, INC.

51000040 Industrial Correspondence 4 10_4_ _4.19943 24 _ 2014 9_48 AM (System Identif.tif

267

WQ Wastewater Permitting File 1 FMRI, INC.

51000040 Industrial Correspondence 4 10_ 4 _2004 3_21 20144 _01PM (System Identif.tif

268

WQ Wastewater Permitting File 1 FMRI, INC,

51000040 Industrial Correspondence 4 11 _ 1 1999 3 24 20149 4 47 AM (System Identif.tif

269

wQ Wastewater Permitting File 1 FMRI, INC.

51000040 industrial Correspondence 4 11_8_1995 3_24_2014 9_48 AM (System Identif.tif

270

WQ Wastewater Permitting File 1 FMRI, INC.

51000040 Industrial Correspondence 4 12_15_2003 1_21_2015 7_08 AM (System Identi.tif

271

wQ Wastewater Permitting File 1 FMRI, INC.

51000040 Industrial Correspondence 4 12_16_2003 3_24_2014 11_34 AM (System |den2.tif
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272

WQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial Correspondence 4 12_16_2003 3_24_2014 11_34 AM (System Iden3.tif

273

WQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial Correspondence 4 12_16_2003 3_24 2014 11_34 AM (System Ident.tif

274

WQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial Correspondence 4 12_17_1996 3_24_2014 9_47 AM (System Identi.tif

275

WQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial Correspondence 4 12_17_1999 3_24_2014 9_47 AM (System Identi.tif

276

WQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial Correspondence 4 12_18 1995 3_24_2014 9_48 AM (System Identi.tif

277

WQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial Correspondence 412_19_1997 3_24_2014 11_26 AM (System Ident.tif

278

WQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial Correspondence 4 12_1_2004 3_21_2014 3_42 PM (System Identif.tif

279

WQ Wastewater Permitting File 1 FMRI, INC. 51000040 industrial Correspondence 4 12_20_2002 3_24_2014 11_26 AM (System Ident. tif

280

WQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial Correspondence 4 12_21_20013_21_2014 4_16 PM (System Identi.tif

281

WQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial Correspondence 4 12_29_1999 3_24_2014 9_47 AM (System Identi.tif

282

WQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial Correspondence 4 12_4 2001 3_24_2014 11_26 AM (System Identi.tif

283

WQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial Correspondence 4 12_4_2003 3_24_2014 11_26 AM (System Identi.tif

284

WQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial Correspondence 4 12_6_1995 3_24_2014 9_47 AM (System Identif.tif

285

WQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial Correspondence 4 1_16_1996 3_24 2014 9_48 AM (System Identif.tif

286

WQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial Correspondence 4 1_1_2011 3_24_2014 1_15 PM (System Identifi.tif

287

WQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial Correspondence 4 1_6_1998 3 24 2014 9_47 AM (System Identifi.tif

288

WQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial Correspondence 4 2 ~11_2003 3_21_20144_16 PM (System Identif.tif

289

WQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial Correspondence 4 2_16_1996 3_24_2014 9_47 AM (System Identif.tif

290

WQ Wastewater Permitting File 1 FMRI, INC, 51000040 Industrial Correspondence 4 2_17 2009 1_28_2015 10_47 AM (System Identi.tif

291

WQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial Correspondence 4 2_20_2001 3_21_2014 4_16 PM (System Identif.tif

292

wQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial Correspondence 4 2_26_2001 3_21 2014 4_16 PM (System Identif.tif

293

WQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial Correspondence 4 2_26_2008 3_21_2014 3_42 PM (System Identif.tif

294

wWQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial Correspondence 4 3_14_1996 3_24 2014 9_48 AM (System ldenti2.tif

295

WQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial Correspondence 4 3 _14_1996 3_24 2014 9_48 AM (System Identif.tif

296

WQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial Correspondence 4 3_21_1996 3_24_2014 9_47 AM (System Identif.tif

297

WQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial Correspondence 4 3_22_1996 3_24_ 2014 9_47 AM (System Identif.tif

298

WQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial Correspondence 4 3_27_1995 3_24 2014 9_48 AM (System identif.tif

299

WQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial Correspondence 44_11_2003 3_21 2014 4_02 PM (System ldentif.tif

300

WQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial Correspondence 44_18 1995 3_24_2014 9_48 AM (System Identif.tif

301

WQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial Correspondence 44_21 2014 4_21_2014 2_23 PM (System Identif.tif

302

wWQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial Correspondence 4 4_25_1995 3_24 2014 9_48 AM (System Identif.tif

303

wQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial Correspondence 4 4_25_2014 4_25_2014 2_25 PM (System Identi2.tif

304

WQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial Correspondence 4 4_25_2014 4_25_2014 2_25 PM {System Identif.tif

305

wQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial Correspondence 4 4 _28_2014 4_29 2014 7_23 AM (System Identif.tif
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306|WQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial Correspondence 4 4_3_1995 3_24_2014 9_48 AM (System Identifi.tif

307|WQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial Correspondence 44_3_1997 3_24_20149_47 AM (System Identifi.tif

308|WQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial Correspondence 4 4 _3_20013_21_20144_16 PM (System Identifi.tif

309|WQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial Correspondence 4 4_5_2001 3_21_2014 4_16 PM (System Identifi.tif

310|WQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial Correspondence 4 4_7_1995 3_24_2014 9_48 AM (System Identifi.tif

311|WQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial Correspondence 4 4_9_2003 3_21_2014 4_02 PM (System Identifi.tif

312|WQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industria! Correspondence 4 5_ _13_1996 3_24_2014 9_47 AM (System Identif.tif

313|WQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial Correspondence 4 5_13_ 13 20031 _21_20157_02 AM (System Identif.tif -

314|WQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial Correspondence 4 5_ 13 2003 3_ 21 2014 4_02 PM (System Identif.tif

315{wQ Wastewater Permitting File 1 FMRI, INC. 51000040 industrial Correspondence 45_15 2003 1_21 2015 7_02 AM (System Identif.tif

316{WQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial Correspondence 4 5_15_ 2003 3_25 2014 3_39 PM (System Identif.tif

317|WQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial Correspondence 4 5_28 1996 3_24_2014 9_47 AM (System Identif tif

318|WQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial Correspondence 4 5_2_2002 3_21_2014 4_16 PM (System Identifi.tif

319{WQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial Correspondence 45_30_1995 3_24 2014 9_48 AM (System Ildentif tif

320|WQ, Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial Correspondence 4 5_30_2008 3_21 2014 4_01 PM (System Identif.tif

321|WQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial Correspondence 4 5_6_2003 3_21_2014 4_02 PM {System Identifi.tif

322|WQ Wastewater Permitting File 1 FMRI, INC. 51000040 industrial Correspondence 4 6_ 10 1996 3 24 2014 11 _26 AM (System Identi.tif

323|WQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial Correspondence 4 6_14_2005 3_24_2014 11_26 AM (System Identi.tif

324|WQ, Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial Correspondence 4 6_15_1998 3_24 2014 9_47 AM (System Identif tif

325|WQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial Correspondence 4 6_6_2001 3_21_2014 4_16 PM (System Identifi.tif

326|wQ Wastewater Permitting File 1 FMRI, INC. 51000040 industrial Correspondence 4 7_14_2003 3_21 2014 4_02 PM (System Identif.tif

327|WQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial Correspondence 4 7_16_1998 3_24_2014 9_47 AM (System Identif.tif

328|wWQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial Correspondence 4 7_19_1999 3_24 2014 9_47 AM (System Identif.tif

329{wQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial Correspondence 4 7_1_1999 3_24_2014 9_47 AM (System Identifi.tif

330|]WQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial Correspondence 47_1_2003 3_21_2014 4_01 PM (System Identifi.tif

331|WQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial Correspondence 4 7_22_ 2002 3_21_2014 4_16 PM (System Identif.tif

| 332]wQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial Correspondence 4 7_23_1999 3_24_2014 9_47 AM (System Identif.tif

333|WQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial Correspondence 4 7_24_2008 3_21_ 2014 4 01 PM (System Identif.tif

334|WQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial Correspondence 4 7 6 1995 3 24 _2014 9_48 AM (System Identifi.tif

335|wWQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial Correspondence 4 8_23_1999 3_24_2014 9_47 AM (System Identif.tif

336|WQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial Correspondence 4 8_26_1999 3_24_2014 9_47 AM (System Identif.tif

337{WQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial Correspondence 4 8_27_2001 3_24_2014 1_15 PM (System Identif.tif

338|WQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial Correspondence 4 8_29_1996 3_24_2014 9_47 AM (System ldentif.tif

339|WQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial Correspondence 4 8_3_1995 3_24_2014 9_48 AM (System Identifi.tif
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340|WQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial Correspondence 4 9_13_1999 3_24_2014 9_47 AM (System Identif tif

341|WQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial Correspondence 4 9_2_20159_2_2015 3_27 PM (System identifie.tif

342|WQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial Correspondence 4 9_30_1997 3_24_2014 9_47 AM (System Identif.tif

343|WQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial Draft Permit Courtesy Review 4 12_12_ 1995 3_24 20149 _48 AM .tif

.344{WQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial Draft Permit Courtesy Review 4 12_16_201412_16_2014 10_47 A.tif

345]WQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial Draft Permit Courtesy Review 4 3_18_ 2003 3_21_2014 4 02 PM (.tif

346]WQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial Draft Permit Courtesy Review 4 8_18_2004 3_21_2014 4_01 PM (.tif

347|WQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial Draft Permit Courtesy Review 4 9_11_2003 3_21 2014 4_01 PM (.tif

348|WQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial Draft Permit Courtesy Review 49_12_2003 3_21 2014 4_01 PM (.tif

349|WwQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial Draft Permit Courtesy Review 4 9_12_2003 3_21_2014 4_02 PM (.tif

350|WQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial Draft Permit EPA Review 4 11_13_1996 3_24_2014 9_47 AM (Syst.tif

|351]wQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial Draft Permit EPA Review 4 12_17 2014 1_5_2015 11_12 AM (Syst.tif

352|WQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial Draft Permit EPA Review 4 3_18 2003 3_21 2014 4_02 PM (Syste.tif

353|WQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial Draft Permit EPA Review 4 4_3_1996 3_24_2014 9_47 AM (System.tif

354|WQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial Draft Permit EPA Review 4 9_12_2003 3_21_2014 4_02 PM (Syste.tif

355|WQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial Draft Permit Public Notice 39_24_2004 3_21_20144_01 PM (Sy.tif

356|WQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial Draft Permit Public Notice 4 4 _2_20154_6_2015 3_20 PM (Syst tif

357|WQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial Draft Permit Public Notice 4 4_3_1996 3_24_2014 9_47 AM (Sys.tif

358|WQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial Draft Permit Public Notice 4 8_16_1996 3_25 2014 3_42 PM (Sy.tif

359|wWQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial Draft Permit Public Notice 49_14 2004 3_21 2014 4_01 PM (Sy.tif

'360|WQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial EPA 4 10_14_2003 1_21_2015 7_06 AM (System Identifier_ 13974.tif

361|WQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial EPA 4 10_14_2003 3_21_2014 4_16 PM (System Identifier_ 12316.tif

362 |WQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial EPA 4 11_15_2004 3_24_2014 11_26 AM (System Identifier_ 1232.tif

363|WQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial EPA 412_22 2014 12_30_2014 11_10 AM (System Identifier_ 138.tif

364|WQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial EPA41_1_2011 3_24 2014 9_47 AM (System Identifier_ 1231963.tif

365|WQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial EPA 4 4_26_1996 3_24_ 2014 9_47 AM (System Identifier_ 123196.tif

'366|WQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial EPA 44_3_1996 3_24_2014 9_47 AM (System Identifier_ 1231950.tif

367|WQ Wastewater Permitting File. 1 FMRI, INC. 51000040 Industrial EPA4 4 3 1996 3_24 2014 9_47 AM (System Identifier_ 1231968.tif

368|WQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial EPA 4 5_7_1997 3_24_2014 9_47 AM (System identifier_ 1231948.tif

369|WQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial EPA 4 5_7_1997 3_24_2014 9_47 AM (System Identifier_ 1231959.tif

370|wQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial EPA4 8 16_1996 3_24_2014 9_47 AM (System Identifier_ 123194.tif

371|wWQ Wastewater Permitting File 1 FMR, INC. 51000040 Industrial Invoice 4 4_12_2002 3_21_2014 4_16 PM (System Identifier_ 12.tif

372|waQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial Invoice 6 12_1_2002 3_21_2014 4_16 PM (System Identifier_ 12.tif

373|wQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial Lab Results 6 10_10_19903_24 2014 1_15 PM (System Identifie.tif
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374|wQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial Lab Results 6 11_26_2007 3_24_ 2014'1 15 PM (System ldentifie.tif

375|WQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial Lab Results 6 12 _27_2002 3_21 2014 4 16 PM (System Identifie.tif

376]WQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial Lab Results 6 1 8 20103_ 24 2014 12_49 PM (System ldentifier.tif

377|WQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial Lab Resuits 6 2_11_2002 3_24_2014 1_15 PM (System Identifier.tif

378|wWQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial Lab Results 6 3_31_1995 3_24_2014 9_48 AM (System Identifier.tif

379|WQ Wastewater Permitting File 1 FMRI, INC. 51000040 industrial Lab Results 6 4_14 1995 3_24 2014 9_48 AM (System Identifier.tif

380|WQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial Lab Results 6 8_23_2002 3_25_2014 3_10 PM (System Identifier.tif

381|WQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial Legal ‘4 11_12_19953_24_20149_48 AM (System Identifier_ 12.tif

382|WQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial Legal 510_3_2003 3_21_2014 4_16 PM (System Identifier_ 123.tif

383|WQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial Legal 511 21 2001 3_24_2014 8_39 AM (System Identifier_ 12.tif

384|wQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial Legal 512_17_2003 3_21_2014 4_16 PM (System Identifier_ 12.tif

385|WQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial Legal 512_6_1983 3_24_2014 12_49 PM (System Identifier_ 12.tif

386|WQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial Legal 52_4_1985 3_24 2014 1_15 PM (System Identifier_ 1232.tif

387|WQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial Legal 53_23_1999 3_24_20149_47 AM (System Identifier_ 123.tif

388/wQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial Legal 54_12_1996 3_24_2014 9_47 AM (System Identifier_ 123.tif

389|wQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial Legal 58_2_2004 3_21_2014 4_02 PM (System Ildentifier_ 1231.tif

390{WQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial Legal 58_3 2004 3_21 2014 4_01 PM (System Identifier_ 1231.tif

391|WQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial Legal 59_16_1987 3_24_2014 12_49 PM (System Identifier_ 12.tif

392|WQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial Maps 4 9_16_1981 3_24=2014 8_59 AM (System Identifier_ 12319.tif

393|WQ Wastewater Permittiné File 1 FMRI, INC. 51000040 Industrial Maps 6 10_29_1982 3_24_2014 8_49 AM (System Identifier_ 1231.tif

394|wQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial Maps 6 12_27_1993 1_28 2015 10_02 AM (System Identifier_ 140.tif

395|WQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial Maps 61_1_20111_29_2015 10_56 AM (System Identifier_ 14018.tif

396|wQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial Maps 6 1_1_2011 3_24 2014 1_21 PM (SystemIdentifier_ 123232.tif

397|WQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial Maps 61_1_20113_24_20141_21PM (System Identifier_ 123237.tif

398|wQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial Maps 6 1_1_2011 3_24_2014 8_51 AM (System Identifier_ 123189.tif

399|wQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial Maps 6 1_1_2011 3_24_2014 8 54 AM (System Identifier_ 123189.tif

400|]WQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial Maps 61_1_20113_ 24 _2014 9_20 AM (System Identifier_ 123191, tif

401|wQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial Maps 6 2 15_2001 3_26_20147_47 AM (System Identifier_ r_ 12343 tif

402|wQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial Maps 6 3_1_1983 3 24 2014 9_02 AM (System Identlfleﬁr__ 123190.tif

403]wQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial Maps 63_1_1983 3_24_2014 9_04 AM (System Identifier_ 123190.tif

404|wQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial Maps 6 3_27_1978 3_24_2014 9_25 AM (System Identifie?_ 12319.tif

405|WQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial Maps 6 3_8_2007 3_24_2014 8_57 AM (System Identifier_ 123189.tif

406]WQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial Maps 6 5_4_1993 3_24_2014 9_07 AM (System Identifier_ 123190.tif

407 |WQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial Modification Request 4 11_24_1998 3_24_2014 9_47 AM (System .tif
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408

WQ Wastewater Permitting File 1 FMRI, INC,

51000040 Industrial Modification Request 4 11_2_2004 3_21_2014 3_42 PM (System L.tif

409

WQ Wastewater Permitting File 1 FMRI, INC.

51000040 Industrial Modification Request 4 11_30_1998 3_24_ 2014 9_47 AM (System .tif

410

WQ Wastewater Permitting File 1 FMRI, INC.

51000040 Industrial Modification Request 45_3_1999 3_21 2014 4_02 PM (System Id.tif

411

WQ Wastewater Permitting File 1 FMRI, INC.

51000040 Industrial Modification Request 4 6_26_1991 3_24_2014 9_47 AM (System L.tif

412

WQ Wastewater Permitting File 1 FMRI, INC.

51000040 Industrial Modification Request 4 6_28_1999 3_24_2014 9_47 AM (System L.tif

413

WQ Wastewater Permitting File 1 FMRI, INC.

51000040 Industrial Modification Request 4 9_13_2004 3_21_2014 4_01 PM (System L.tif

414

WQ Wastewater Permitting File 1 FMRI, INC.

51000040 Industrial NOD 4 11_27_2002 3_21_2014 4_16 PM (System Identifier_ 12316.tif

415

WQ Wastewater Permitting File 1 FMRI, INC.

51000040 Industrial NOD 4 12_28 2001 3_21_2014 4_16 PM (System Identifier_ 12316.tif

416

WQ Wastewater Permitting File 1 FMRI, INC.

51000040 Industrial NOD 4 1_23_2002 3_21_2014 4_16 PM (System Identifier_ 123167.tif

417

WQ Wastewater Permitting File 1 FMRI, INC.

51000040 Industrial NOD 4 5_22_2002 3_21_2014 4_16 PM (System Identifier_ 123166.tif

'418

WQ Wastewater Permitting File 1 FMRI, INC,

51000040 Industrial NOD 4 7_29_2003 3_21_2014 4_01 PM (System Identifier_ 123163.tif

419

WQ Wastewater Permitting File 1 FMRI, INC,

51000040 Industrial NOD Response 4 10_30_2002 3_21_2014 4_16PM (System Identifi.tif

1420

WQ Wastewater Permitting File 1 FMRI, INC.

51000040 Industrial NOD Response 4 2_15_2001 3_21_5014 4_16 PM (System Identifie. tif

421

WQ Wastewater Permitting File 1 FMRI, INC.

51000040 Industrial NOD Response 43_29_2001 3_21_2014 4_16 PM (System Identifi2.tif

422

WQ Wastewater Permitting File 1 FMRI, INC.

51000040 Industrial NOD Response 4 3_29_2001 3_21_ 2014 4_16 PM (System ldentifie.tif

423

WQ Wastewater Permitting File 1 FMRI, INC.

51000040 Industrial NOD Response 4 4_1_20154_2 2015 7_20 AM (System Identifier_tif

424

WQ Wastewater Permitting File 1 FMRI, INC.

51000040 Industrial NOD Response 4 4_8 2003 3_21 2014 4_02 PM (System Identifier.tif

425

WQ Wastewater Permitting File 1 FMRI, INC.

51000040 Industrial NOD Response 4 5_29_2003 3_21_2014 4_02 PM (System ldentifie.tif

426

WQ Wastewater Permitting File 1 FMRI, INC.

51000040 Industrial NOD Response 4 6_1_2002 3_21_2014 4_16 PM (System Identifier.tif

427

WQ Wastewater Permitting File 1 FMRI, INC.

51000040 Industrial NOD Response 4 6_30_1998 3_24_2014 9_47 AM (System Identifie.tif

428

WQ Wastewater Permitting File 1 FMRI, INC.

51000040 Industrial NOD Response 4 7_30_2008 3_21 2014 3_42 PM (System Identifie.tif

429

WQ Wastewater Permitting File 1 FMRI, INC.

51000040 Industrial NOD Response 4 8_20_2003 3_21_ 2014 4_01 PM (System ldentifie.tif

430

WQ Wastewater Permitting File 1 FMRI, INC.

51000040 industrial Permit 3 11_21 1997 3_24 2014 9_47 AM (System Identifier_ 12.tif

1431

WQ Wastewater Permitting File 1 FMRI, INC.

432

WQ Wastewater Permitting File 1 FMRI, INC.

51000040 Industrial Permit 3 11_21_1997 3_24_2014 9_47 AM (System Identifier_ 13.tif
51000040 Industrial Permit 312_2_ 2004 3_21 2014 3_42 PM (System ldentifier_ 123.tif

433

WQ Wastewater Permitting File 1 FMRI, INC.

51000040 Industrial Permit 3 5_22_2015 5_26_2015 8_35 AM (System Identifier_ 145.tif

434

WQ Wastewater Permitting File 1 FMRI, INC.

51000040 Industrial Permit 3 5_3_1999 3_24 2014 9_47 AM (System Identifier_ 1231.tif

435

WQ Wastewater Permitting File 1 FMRI, INC.

51000040 Industrial Permit 3 5_3_1999 3_24_2014 9_47 AM (System Identifier_ 1232.tif

436

WQ Wastewater Permitting File 1 FMR], INC.

51000040 Industrial Permit 3 5_ 3 19993_2 24 2014 9_47 AM (System Identlfler 1233.tif

437

WQ Wastewater Permitting File 1 FMRI, INC.

51000040 Industrial Public Notice of Draft Permit34_ _10_. 2015 4_ _10_20159 _ 22 A AM .tif

438

wWQ Wastewater Permitting File 1 FMRI, INC.

51000040 Industrial Public Notice of Draft Permit 3 4_ 15 20154 _ 22 _2015 6_56 AM .tif

439

WQ Wastewater Permitting File 1 FMRI, INC.

51000040 Industrial Public Notice of Draft Permit 3 4_15_20155_4_2015 2_13 PM (.tif

440

WQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial Response to Comments 4 8_17_1996 3_25_2014 3_43 PM (System |.tif

441

WQ Wastewater Permitting File 1 FMRI, INC. 51000040 Industrial Response to Comments 4 9_13_ 2004 3_21_2014 4_01 PM (System L.tif
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442

WQ Wastewater Permitting File 1 FMRI, INC.

51000040 Industrial Technical Backup 6 12_1_1993 3_24_2014 10_53 AM (System Iden.tif

443

WQ Wastewater Permitting File 1 FMRI, INC.

51000040 Industrial Technical Backup 6 12_1_1993 3_24_2014 9_15 AM {System Ident.tif

444

WQ Wastewater Permitting File 1 FMRI, INC.

51000040 Industrial Technical Backup 6 12_1_1993 3_24 2014 9_33 AM (System Ident.tif

445

WQ Wastewater Permitting File 1 FMRI, INC.

51000040 Industrial Technical Backup 6 12_1_1994 3_24_2014 1_27 PM (System Ident.tif

446

WQ Wastewater Permitting File 1 FMRI, INC.

51000040 Industrial Technical Backup 6 12_1_1994 3_24_20141_47 PM (System Ident.tif

1447

WQ Wastewater Permitting File 1 FMRI, INC.

51000040 Industrial Technical Backup 6 12_24_1994 3_24 2014 12_49 PM (System Ide.tif

|aa8

WQ Wastewater Permitting File 1 FMRI, INC.

51000040 Industrial Technical Backup 6 12_28 1993 3_24 2014 10_41 AM (System Ide.tif

449

WQ Wastewater Permitting Fite 1 FMRI, INC.

51000040 Industrial Technical Backup 6 1_15_20023_24_20141_15 PM (System Ident.tif

450

WQ Wastewater Permitting File 1 FMRI, INC.

51000040 Industrial Technical Backup 6 1_1_20113_21_ 2014 4_16 PM (System identi.tif

1451

WQ Wastewater Permitting File 1 FMRI, INC.

51000040 Industrial Technical Backup 6 1_1 2011 3_24 2014 11_26 AM (System Ident.tif

] 452

WQ Wastewater Permitting File 1 FMRI, INC.

51000040 Industrial Technical Backup 6 1_1_ 2011 3_24 2014 1_15 PM (System Identi.tif

453

wWQ Wastewater Permitting File 1 FMRI, INC.

51000040 Industrial Technical Backup 6 3_1_1996 3_24_2014 12_30 PM (System Ident.tif

454

WQ Wastewater Permitting File 1 FMRI, INC.

51000040 Industrial Technical Backup 6 3_1_1996 3_24 2014 1_10 PM (System Ildenti.tif

455

WQ Wastewater Permitting File 1 FMRI, INC.

51000040 Industrial Technical Backup 6 3_8_2007 3_24_2014 12_49 PM (System Ident.tif

456

wWQ Wastewater Permitting File 1 FMRI, INC.

51000040 Industrial Technical Backup 6 4_10_1991 3_24 20141_15PM (System |dent.tif

457

WQ Wastewater Permitting File 1 FMRI, INC.

51000040 Industrial Technical Backup 6 4_13_20154_13 2015 1_49 PM (System Ident.tif

458

WQ Wastewater Permitting File 1 FMRI, INC.

51000040 Industrial Technical Backup 6 5_14_2001 3_21_20144_16 PM (System Iden2.tif

459

WQ Wastewater Permitting File 1 FMRI, INC.

51000040 Industrial Technical Backup 6 5_14_2001 3_21_20144_16 PM (System Ident.tif

460

WQ Wastewater Permitting File 1 FMRI, INC.

51000040 Industrial Technical Backup 6 6_1_1994 3_24_ 2014 9_00 AM (System Identi.tif

461

WQ Wastewater Permitting File 1 FMRI, INC.

51000040 Industrial Technical Backup 6 6_21_1994 3_24 2014 8_48 AM (System Ident.tif

462

WQ Wastewater Permitting File 1 FMRI, INC.

51000040 Industrial Technical Backup 6 8_11_1994 3_24_2014 9_47 AM (System Ident.tif

463

WQ Wastewater Permitting File 1 FMRI, INC.

51000040 Industrial Technical Backup 6 8_23_2002 1_21_2015 7_07 AM (System Ident.tif

464

WQ Wastewater Reporting File 3 FMRI, INC.

51000040 DMR 10_31_1997 3_24 2014 9_47 AM (System Identifier_ 1231941).tif

465

WQ Wastewater Reporting File 3 FMRI, INC.

51000040 DMR 10_31_2014 12_4_2014 12_09 PM (System identifier_ 1374035).tif

466

WQ, Wastewater Reporting File 3 FMRI, INC.

51000040 DMR 10_31_2015 11_19_2015 10_07 AM (System Identifier_ 1555381).tif

467

WQ Wastewater Reporting File 3 FMRI, INC.

51000040 DMR 11_30_2014 1_9_2015 2_38 PM (System Identifier_ 1392550).tif

468

WQ Wastewater Reporting File 3 FMRI, INC.

51000040 DMR 12_31_2014 1_9_20151_39 PM (System Identifier_ 1392386).tif

469

WQ Wastewater Reporting File 3 FMRI, INC.

51000040 DMR 12_31_2014 1_9_20152_43 PM (System Identifier_ 1392573).tif

470

wQ Wastewater Reporting File 3 FMRI, INC.

51000040 DMR 1_31_20152_11_2015 10_31 AM (System Identifier_ 1408404).tif

471

WQ Wastewater Reporting File 3 FMRI, INC.

51000040 DMR 2_28_2014 3_25_2014 8_28 AM (System Identifier_ 1232937).tif

472

WQ Wastewater Reporting File 3 FMRI, INC.

51000040 DMR 2_28_2015 3_31_2015 4_02 PM (System Identifier_ 1430724).tif

473

WQ Wastewater Reporting File 3 FMRI, INC.

51000040 DMR 3 10_12_2015 10_16_2015 9_06 AM (System Identifier_ 1536392).tif

474

WQ Wastewater Reporting File 3 FMRI, INC.

51000040 DMR 3 8_27_2015 10_26_2015 2_49 PM (System Identifier_ 1541780).tif

475

WwWQ Wastewater Reporting File 3 FMRI, INC.

51000040 DMR 3_31_2014 4_23_2014 8_29 AM (System Identifier_ 1250720).tif
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476

WQ Wastewater Reporting File 3 FMRI, INC. 51000040 DMR 3_31_2015 3_31_2015 2_13 PM (System Identifier_ 1430305).tif

477

WQ Wastewater Reporting File 3 FMRI, INC. 51000040 DMR 3_31_2015 4_24_2015 10_07 AM (System Identifier_ 1442651).tif

478

WQ Wastewater Reporting File 3 FMRI, INC. 51000040 DMR 4_30_2013 3_25_2014 8_28 AM (System Identifier_ 1232938).tif

479

WQ Wastewater Reporting File 3 FMRI, INC. 51000040 DMR 4_30_2014 6_6_2014 10_18 AM (System Identifier_ 1280889).tif

480

WQ Wastewater Reporting File 3 FMRI, INC. 51000040 DMR 4_30_2015 5_22_2015 1_08 PM (System Identifier_ 1455944).tif

481

WQ Wastewater Reporting File 3 FMRI, INC. 51000040 DMR 5_31_2014 7_15_2014 3_03 PM (System Identifier_ 1301430).tif

482

WQ Wastewater Reporting File 3 FMRI, INC. 51000040 DMR 5_31_2015 7_8_2015 8_46 AM (System Identifier_ 1486311).tif

483

WQ Wastewater Reporting File 3 FMRI, INC. 51000040 DMR 6_30_2014 7_30_2014 5_12 PM (System Identifier_ 1310608).tif

484

WQ Wastewater Reporting File 3 FMRI, INC. 51000040 DMR 6_30. 2015 5_22_20151_08 PM (System identifier_ 1455941).tif

485

WQ Wastewater Reporting File 3 FMRI, INC. 51000040 DMR 6_30_2015 8_3_20157_29 AM (System Identifier_ 1499169).tif

486

WQ Wastewater Reporting File 3 FMRI, INC. 51000040 DMR 7_31_2014 8_27_2014 8_28 AM (System Identifier_ 1326809).tif

487

WQ Wastewater Reporting File 3 FMRI, INC. 51000040 DMR 7_31_2015 9_3_2015 2_00 PM (System Identifier_ 1519423).tif

488

WQ Wastewater Reporting File 3 FMRI, INC, 51000040 DMR 7_31_20159_3_2015 2_00 PM (System Identifier_ 1519426).tif

489

WQ Wastewater Reporting File 3 FMRI, INC, 51000040 DMR 8_31_2014 9_25 2014 5_08 PM (System ldentifier_ 1341807).tif

490

WQ Wastewater Reporting File 3 FMRI, INC. 51000040 DMR 8_31_20159_15_2015 8_15 AM (System Identifier_ 1522891).tif

491

WQ Wastewater Reporting File 3 FMRI, INC. 51000040 DMR 8 31_20159_17_2015 11_44 AM (System Identifier_ 1524335).tif

492

WQ Wastewater Reporting File 3 FMRI, INC. 51000040 DMR 9_30_2014 11_21_2014 10_52 AM (System Identifier_ 1368766).tif

493

WQ Wastewater Reporting File 3 FMRI, INC. 51000040 DMR 9_30_2015 11_19_2015 8_54 AM (System Identifier_ 1555206).tif

494

WQ Wastewater Reporting File 3 FMRI, INC. 51000040 DMR 9_30_2015 11_19_20159_23 AM (System Identifier_ 1555317).tif

495

WQ Wastewater Reporting File 3 FMRI, INC. 51000040 DMR 9_30_20159_3_2015 2_00 PM (System Identifier_ 1519420).tif

496

WQ Wastewater Reporting File 3 FMRI, INC. 51000040 SMR 1 12_31_2014 1_8_2015 8_58 AM {System Identifier_ 1390792).tif

497

WQ Wastewater Reporting File 3 FMRI, INC. 51000040 SMR 11_30_1996 3_24_2014 1_29 PM (System Identifier_ 1232380).tif

498

WQ Wastewater Reporting File 3 FMRI, INC. 51000040 SMR 12_31_2007 3_24_2014 1_50 PM (System Identifier_ 1232389).tif

499

WQ Wastewater Reporting File 3 FMRI, INC. 51000040 SMR 12_31 2013 3_25_2014 10_10 AM (System Identifier_ 1233278).tif

500

WQ Wastewater Reporting File 3 FMRI, INC. 51000040 SMR 12_31_20151_5_2016 9_13 AM (System Identifier_ 1570950).tif

501

WQ Wastewater Reporting File 3 FMRI; INC. 51000040 SMR 6_30_2014 7_1_2014 10_53 AM (System Identifier_ 1295063).tif

502

wtrqity.txt
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35

AQ Compliance and Enforcement Reports_Notifications MACT Notification FANSTEEL INC MUSKOGEE FURNACE FACLTY 2_27_2014 1_382.pdi

36

AQ Compliance and Enforcement Reports_Notifications MACT Notification FANSTEEL INC MUSKOGEE FURNACE FACLTY 2_27_2014 1_383.pd{

37

AQ Compliance and Enforcement Reports_Notifications Self Disclosures FANSTEEL INC MUSKOGEE FURNACE FACLTY 2_27_2014 1_38 2.pd{

38

AQ Compliance and Enforcement Reports_Notifications Self Disclosures FANSTEEL INC MUSKOGEE FURNACE FACLTY 2i27_2014 1_38 P.pdf

39

AQ Permits FANSTEEL INC MUSKOGEE FURNACE FACLTY 76-005-C Applications 2_4_1976 3_25_2014 3_25 PM (System Identifier_ 123433.pdi

40

AQ Permits FANSTEEL INC MUSKOGEE FURNACE FACLTY 76-005-C Issued Permits Final Permit 2_13_19763_25_201412_16 PM (System |.pdi

41

AQ Permits FANSTEEL INC MUSKOGEE FURNACE FACLTY 76-005-C Permit Application Correspondence 1_13_1976 3_25_2014 12_16 PM (Sy.pdi

42

AQ Permits FANSTEEL INC MUSKOGEE FURNACE FACLTY 76-005-C Permit Application Correspondence 2_9 1976 3_25_2014 i_'LZS PM (Syst.pdi

- 43

AQ Permits FANSTEEL INC MUSKOGEE FURNACE FACLTY 76-005-C Permit Application Correspondence 6_19=1976 3_245_2014 12_16 PM (Sy.pdi

AQ Permits FANSTEEL INC MUSKOGEE FURNACE FACLTY 76-005-C Permit Application Correspondence 8_16_1976 3_25_2014 12_16 PM (Sy.pdi

45

AQ Permits FANSTEEL INC MUSKOGEE FURNACE FACLTY 76-005-C Permit Application Correspondence 9_23_1974 3_25_2014 12_16 PM (S2.pdi

46

AQ Permits FANSTEEL INC MUSKOGEE FURNACE FACLTY 76-005-C Permit Application Correspondence 9_23_1974 3_25_2014 12_16 PM (Sy.pdi

47

AQ Permits FANSTEEL INC MUSKOGEE FURNACE FACLTY 76-005-C Permit Application Correspondence Permit Application Support Docu2.pdf

48

AQ Permits FANSTEEL INC MUSKOGEE FURNACE FACLTY 76-005-C Permit Application Correspondence Permit Application Support Docum.pdf

49

AQ Permits FANSTEEL INC MUSKOGEE FURNACE FACLTY 76-005-0O Issued Permits Final Permit 3_30_1977 3_25_2014 12_16 PM (System |.pd{

50

AQ Permits FANSTEEL INC MUSKOGEE FURNACE FACLTY 76-005-0 Permit Application Correspondence Permit Application Support Docu2.pdf

51

AQ Permits FANSTEEL INC MUSKOGEE FURNACE FACLTY 76-005-O Permit Application Correspondence Permit Application Support Docu3.pdf

"~ 52

AQ Permits FANSTEEL INC MUSKOGEE FURNACE FACLTY 76-005-0O Permit Application Correspondence Permit Application Support Docum.pdf

53

AQ Permits FANSTEEL INC MUSKOGEE FURNACE FACLTY 94-329-AD Applicability Determination Correspondence Administratively Compl.pdf

54

AQ Permits FANSTEEL INC MUSKOGEE FURNACE FACLTY 94-329-AD Applicability Determination Correspondence Applicability Determin.pdf

55

AQ Permits FANSTEEL INC MUSKOGEE FURNACE FACLTY 94-329-AD Applications Applicability Determinations 10_4_1994 3_25_2014 3_2.pd{

56

AQ Permits FANSTEEL INC MUSKOGEE FURNACE FACLTY 94-329-AD Applications Applicability Determinations 9_4_1994 3_25_2014 3_25.pdf

57

AQ Permits FANSTEEL INC MUSKOGEE FURNACE FACLTY 94-329-AD Issued Applicability Determinations Applicability Determinations .pdf

58

AQ Permits FANSTEEL INC MUSKOGEE FURNACE FACLTY 94-329-AD Permit Application Correspondence 11_18 1994 3_25_2014 10_48 AM (.pdi

59

AQ Permits FANSTEEL INC MUSKOGEE FURNACE FACLTY 94-329-AD Permit Application Correspondence Permit Application Support Docu.pdf

60

AQ Permits FANSTEEL INC MUSKOGEE FURNACE FACLTY 94-329-C (M-1) issued Permits Draft Permit 3_9_2014 3_25_2014 12_17 PM (Sys.pdi

61

AQ Permits FANSTEEL INC MUSKOGEE FURNACE FACLTY 94-329-C (M-1) Issued Permits Final Permit 6_7_2001 3_25_2014 10_48 AM (Sys.pdi

62

AQ Permits FANSTEEL INC MUSKOGEE FURNACE FACLTY 94-329-C (M-1) Permit Application Correspondence 10_19_2000 3_25_2014 12_17.pdi

63

AQ Permits FANSTEEL INC MUSKOGEE FURNACE FACLTY 94-329-C (M-1) Permit Application Correspondence 4_26_1999 3_25_2014 12_17 .pdi

AQ Permits FANSTEEL INC MUSKOGEE FURNACE FACLTY 94-329-C (M-1) Permit Application Correspondence 5 26 20003 25 _2014 12_17 .pdi

65

AQ Permits FANSTEEL INC MUSKOGEE FURNACE FACLTY 94-329-C (M-1) Permit Application Correspondence 6_1_1999 3_25_2014 12_17 P.pdi

66

AQ Permits FANSTEEL INC MUSKOGEE FURNACE FACLTY 94-329-C (M-1) Permit Application Correspondence 6_21_1999 3_25_2014 3_25 P.pdi

67

AQ Permits FANSTEEL INC MUSKOGEE FURNACE FACLTY 94-329-C (M-1) Permit Application Correspondence 6_23_1999 3_25_2014 3_25 P.pd{

68

AQ Permits FANSTEEL INC MUSKOGEE FURNACE FACLTY 94-329-C (M-1) Permit Application Correspondence Permit Application Suppo10.pdf

69

AQ Permits FANSTEEL INC MUSKOGEE FURNACE FACLTY 94-329-C (M-1) Permit Application Correspondence Permit Application Suppor2.pdf
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70

AQ Permits FANSTEEL INC MUSKOGEE FURNACE FACLTY 94-329-C (M-1) Permit Application Correspondence Permit Application Suppor3.pdf

71

AQ Permits FANSTEEL INC MUSKOGEE FURNACE FACLTY 94-329-C (M-1) Permit Application Correspondence Permit Application Suppor4.pdf

72

AQ Permits FANSTEEL INC MUSKOGEE FURNACE FACLTY 94-329-C (M-1) Permit Application Correspondence Permit Application Suppor5.pdf

73

AQ Permits FANSTEEL INC MUSKOGEE FURNACE FACLTY 94-329-C (M-1) Permit Application Correspondence Permit Application Suppor6.pdf

74

AQ Permits FANSTEEL INC MUSKOGEE FURNACE FACLTY 94-329-C (M-1) Permit Application Correspondence Permit Application Suppor7.pdf

75

AQ Permits FANSTEEL INC MUSKOGEE FURNACE FACLTY 94-329-C (M-1) Permit Application Correspondence Permit Application Suppor8.pdf

76

AQ Permits FANSTEEL INC MUSKOGEE FURNACE FACLTY 94-329-C {M-1) Permit Application Correspondence Permit Application Suppor9.pdf

77

AQ Permits FANSTEEL INC MUSKOGEE FURNACE FACLTY 94-329-C (M-1) Permit Application Correspondence Permit Application Support.pdf

78

AQ Permits FANSTEEL INC MUSKOGEE FURNACE FACLTY 94-329-C Applications 1_31_1995 3_25_2014 3_25 PM (System Identifier_ 12343.pdi

79

AQ Permits FANSTEEL INC MUSKOGEE FURNACE FACLTY 94-329-C Applications 3_17_1995 4_4_2014 12_44 PM (System Identifier_ 12408.pdi

80

AQ Permits FANSTEEL INC MUSKOGEE FURNACE FACLTY 94-329-C Applications 4_19_1999 3_25_2014 10_35 AM (System identifier_ 1233.pd{

81

AQ Permits FANSTEEL INC MUSKOGEE FURNACE FACLTY 94-329-C Applications 4_19_1999 3: 25_2014 10_48 AM (System Identifier= 1233.pdi

82

AQ Permits FANSTEEL INC MUSKOGEE FURNACE FACLTY 94-329-C Issued Permits Final Permit 5_2_1995 3_25_2014 12_17 PM (System I2.pdi

83

AQ Permits FANSTEEL INC MUSKOGEE FURNACE FACLTY 94-329-C Issued Permits Final Permit 5_2_1995 3_25_2014 12_17 PM (System Id.pdi

AQ Permits FANSTEEL INC MUSKOGEE FURNACE FACLTY 94-329-C Permit Application Correspondence 10_1_1996 3_25_2014 12_17 PM (Sy.pdi

85

AQ Permits FANSTEEL INC MUSKOGEE FURNACE FACLTY 94-329-C Permit Application Correspondence 10_4_1994 3_25_2014 10_48 AM (Sy.pdi

86

AQ Permits FANSTEEL INC MUSKOGEE FURNACE FACLTY 94-329-C Permit Application Correspondence 12_24_1997 3_25_2014 12_17 PM (S.pdi

87

AQ Permits FANSTEEL INC MUSKOGEE FURNACE FACLTY 94-329-C Permit Application Correspondence 12_24_1997 3_25_2014 3_25 PM (Sy.pdi

88

AQ Permits FANSTEEL INC MUSKOGEE FURNACE FACLTY 94-329-C Permit Application Correspondence 3_22_1999 3_25_2014 12_17 PM (Sy.pdi

89

AQ Permits FANSTEEL INC MUSKOGEE FURNACE FACLTY 94-329-C Permit Application Correspondence 9_26_1994 3_25_2014 10_48 AM (Sy.pdf

90

AQ Permits FANSTEEL INC MUSKOGEE FURNACE FACLTY 94-329-C Permit Application Correspondence 9_27_1994 3_25_2014 10_48 AM (S2.pd{

91

AQ Permits FANSTEEL INC MUSKOGEE FURNACE FACLTY 94-329-C Permit Application Correspondence 9_27_1994 3_25_2014 10_48 AM (S3.pdi

92

AQ Permits FANSTEEL INC MUSKOGEE FURNACE FACLTY 94-329-C Permit Application Correspondence 9_ 27 _1994 3_25_2014 10 48 AM (Sy.pdi

93

AQ Permits FANSTEEL INC MUSKOGEE FURNACE FACLTY 94-329-C Permit Application Correspondence Admlmstratlvely Complete_Admini.pdi

94

AQ Permits FANSTEEL INC MUSKOGEE FURNACE FACLTY 94-329-C Permit Application Correspondence Permit Application Support Doc10.pdf

95

AQ Permits FANSTEEL INC MUSKOGEE FURNACE FACLTY 94-329-C Permit Application Correspondence Permit Application Support Doc11.pdf

96

AQ Permits FANSTEEL INC MUSKOGEE FURNACE FACLTY 94-329-C Permit Application Correspondence Permit Application Support Doc12.pdf

97

AQ Permits FANSTEEL INC MUSKOGEE FURNACE FACLTY 94-329-C Permit Application Correspondence Permit Application Support Docu2.pdf

98

AQ Permits FANSTEEL INC MUSKOGEE FURNACE FACLTY 94-329-C Permit Application Correspondence Permit Application Support Docu3.pdf

99

AQ Permits FANSTEEL INC MUSKOGEE FURNACE FACLTY 94-329-C Permit Application Correspondence Permit Application Support Docu4.pdf

100

AQ Permits FANSTEEL INC MUSKOGEE FURNACE FACLTY 94-329-C Permit Application Correspondence Permit Application Support Docu5.pdf

101

AQ Permits FANSTEEL INC MUSKOGEE FURNACE FACLTY 94-329-C Permit Application Correspondence Permit Application Support Docu6.pdf

102

AQ Permits FANSTEEL INC MUSKOGEE FURNACE FACLTY 94-329-C Permit Application Correspondence Permit Application Support Docu?7.pdf

103

AQ Permits FANSTEEL INC MUSKOGEE FURNACE FACLTY 94-329-C Permit Application Correspondence Permit Application Support Docu8.pdf

104

AQ Permits FANSTEEL INC MUSKOGEE FURNACE FACLTY 94-329-C Permit Application Correspondence Permit Application Support Docu9.pdf
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105

AQ_ Permits FANSTEEL INC'MUSKOGEE FURNACE FACLTY 94-329-C Permit Application Correspondence Permlt Appllcatlon Support Docum. pdf

106

CONFIDENTIALITY NOTICE.pdf
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Execu_tive Summary

This report documents the performance and results of the remediation assessment conducted
at the Fansteel, Inc. (Fansteel) Muskogee,' Oklahoma facility. This work was performed in
‘accordance with Earth Sciences Consultants, Inc.’s work plan entitled Work Plan - Remedial
Assessment, Fansteel Metals, Muskogee, Oklahoma (revised July 1992). This work was
.approved by the Nuclear Regulatory Commission (NRC) by incorporation into Fansteel’s NRC
License No. SMB-911, amendment date December 21, 1992,

The work performed as part of the remediation assessment included the installation of soil
borings, monitoring wells, and test pits; the collection and analysis of soil, sediment, surface
water, groundwater, air, and pond residue samples; and the performance of a radioactivity

scoping survey.

The results of these activities indicate that chemical arid radiological contamination is present

in site soils and groundwater particularly in plant areas formerly utilized for the processing

of tantalum and columbium bearing ores. Impacts are generally isolated to plant areas
surrounding Ponds Nos. 2 and 3 and areas to the east of the Chemical "A" and Chemical "C"
plant buildings. Soil and groundwater contamination was also detected to the east of the
wastewater treatment ponds and Pond No. 5, however, at levels typically lower than that

exhibited in the areas associated with manufacturing and ore processing.

Licensed residues contained within Ponds Nos. 2 and 3 exhibited characteristically hazardous
concentrations of chromium. Wastewater treatment residues present in Ponds Nos. 5, 6, 7, 8,
and 9 exhibited elevated levels of radioactivity. Slightly elevated levels of radioactivity and
chemical contamination were detected in sediments, soils, surface water, and groundwater

samples collected from the southwest portion of the site, in the area referred to as the borrow

pit.

A buildings and equipment surfacé radioactivity scoping survey was performed in the eastern
and southern areas of the site. Buj_ldings and equipment associated with ore processing
activities exhibited elevated surface radioactivity. The Chemical "C" Building is contaminated

throughout by radioactive ore residues. Isolated areas of radioactive contamination were found




" in the Chemical "A" and R&D buildings. Roof aress in the eastern plant éppear to have been
‘ affected by radioactive fugitive dust. Paved ore storage and ore transportation areas west of

. the Chemlcal "A" Bulldlng also exhibited elevated levels of surface radloactlwty

Air monitoring activities conducted prior to and during the performance of the remediation
assessment did not indicate the pr‘eeence of elevated leVels of suspended particulates or
airborne radioactivity. Additionally, mvestlgatlons of the shale bedrock aquifer indicate that

this zone of saturation has not been affected by plant operations.
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Technical Report
Remediation Assessment
Fansteel; Inc.
Muskogee, Oklahoma

1.0 Introduction
This report documents the remediation assessment performed by Earth Sciences Consultants,
Inc. (Earth Sciences) at the Fansteel, Inc. (Fansteel) facility in Muskogee, Oklahoma. Earth
Sciences was retained by Kirkpétrick & Lockhart on behalf of Fansteel to conduct the remedia-
tion assessment. The purposes of the remediation assessment were to ich‘aracterize soil and
groundwater quality and determine the még‘nitude and extent of potential contaminants of
concern present on the subject site. Earth Sciences utilized technically appropriate investiga-
‘tive methods, in conjunction wi th available information regarding plant'c)perations and site
conditions, throughout the performance of the remediation assessment. The remediation
assessment was performed in accordance with the approved Remedial Assessment Work Plan

dated July 1992 (revised) prepared to facilitate its implementation.

1.1 Site Location and Setting _
The Fansteel Muskogee plant occupies approximately 110 acres of land at a location 2.5 miles

northeast of Muskogee, Oklahoma (Figure 1). The site lies along the western edge of the
Arkansas River (Webber Falls Reservoir) and is bounded on the north by land owned by
Muskogee Port Authority,. on the south by U.S. Highway 62, and on the west by State
Highway 165 and a service road. The facility was constructed in 1956 on alluvial soils and
unconsolidated alluvium approx'imateiy‘ZO to 30 feet thick which are underlain by shale
bedrock. Prior to the construction of the facility, the site was undeveloped. As expected in an
area adjacent to a major river, the water table at the site is shallow. Groundwater flows
largely toward the river with minor variations due to topographic influences and possibly site

‘structures. Figure 2 presents a site plan of the Muskogee plén’t.

1.2 Facility Process Descriptions

Fansteel’s Muskogee p.lant produced tantalufn and columbium metals. Tantalum is used

primarily in the electrical/electronics industry in the production of tentalum capacitors.
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Columbium is marketed for use in heat-resistant alloys. The Fansteel processing facility had
been in operation for approximately 33 years until operations ceased in 1990. The area had

not been developed for any use prior to construction of the Fansteel facility and no previous

structures existed.

\

The site has continued to be occupied by Fansteel since termination of processing in 1990.

Chemical processing equipment used in the extraction of tantalum and columbium values from
ores and slags was sold and removed from the site in 1990, 1991, and 1992. Site operations
since 1990 have been limited to environmental monitoring; maintenance of buildings, grounds,

and equipment remaining at the site; and cleanup of operating areas.

The Fansteel facility in Muskogee was constructed for the production of tantalum and
columbium metal products. Raw materials utilized on site consisted of raw and beneficiated
ores. Slag from tin extraction which contains commercially valuable concentrations of
tantalum and columbijum was also used as a raw material. The raw materials were ground and
digested in hydrofluoric acid to extract the tantalum ahd'columbium in the Chemical "C"
Building (solid residues from the ore digestion pfoces_s were stored in impoundments located
in the east plant area). The digest was then treated by various liquid/liquid extraction
processes to separate the dissolved tantalum and columbium which were then precipitated,
purified, calcined, and refined to produce intermediate products (fantalum and columbium
powders). These production processes occurred in the Chemical "A" Building, Chemical "C"
Building, and the sodium reduction building and employed the following additional reagents:
methyl isobutyl ketone (MIBK), sulfuric acid, potassium, fluoride, sodium metal, sodium

chloride, nitric acid, sodium hydroxide, and ammonia. Liquid wastes were treated and dis-

charged. Detailed process flow diagrams are presented in the July 1992 (revised) Remedial

Assessment Work Plan.

The raw materials used for tantalum and columbium production contained uranium and

thorium as naturally occurring trace constituents. These radioactive species were present in

the process raw materials at an approximate concentration of 0.15 percent each of uranium
oxide and thorium 'oxiae-. This concentration is sufficient to cause the ores and slags to be
classified by the Nuclear Regulatory Commission (NRC) as source materials. Consequently,
Fansteel operated undef NRC License No. SMB-911 for the possession of source materials.
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‘Pond No. 3, located in the northern portion of the plant site (Figure 2), had been in existence
for approximately 10 years in 1989. The pond was designed and constructed as a total

retention structure for oré/slag residues produced during the digestion and liquid/liquid

exchange processes that occurréd in Chemical "C* Building. Materials stored in the pond

included digested ores and slags ‘and fluid comprised of hydrofluoric and sulfuric acids and

containing MIBK, heavy metals, and low-level radioactive species.

Pond No. 3 was' constructed by gkcavating‘ the alluvial soils to the top of the local shale

bedrock. Because groundwater was encountered in this alluvium, a french drain network was

installed around the structure to collect groundwater and route it to a wet well shown in.

Figure 2. Dikes were constructed above the former grade of the area to the configurations
shown in Figure 2. A single synthetic liner was installed in the pond with the intent to retain

all fluids and residues discharged to the structure.

The original design of the french drain collection system allowed groundwater to discharge to-

the small valley east of Outfall 003 (Figure 2). Some time after the pond was placed into
service, the pH of the groundwater collected by the french drain decreased suggesting that the
integrity of the liner may have been compromised. The wet well discharge to local surface
" watercourses wﬁs then ceased by plugging the outlet .pipé; the collected fluids were then
pumped from the wet well to Pond No. 3 of to the plant’s wastewater treatment facility. The
qﬁantity of fluid pumped from the wet well fluctuated with weather conditions but typically

had been approximately 10 gallons per minute.

On Juné 18, 1989, a large supernatant discharge from Pond No. 3 oécurred from the wet well
(collection sump) énd french drain system adjacent to the subject pond and several seeps near
the southwestern corner of Pond No. 3 (Figure 3) causing portions of the french drain system
to collapse. The suspected cause of this release was a failure of the Porid No. 3 liner. The
releésed fluid traveled along the natural drainage course a,,ro'und the western and northern
sides of Pond No. 3 and discharged through storm water Outfall 003, Plant personnel

itﬁmediately mobilized Fansteel employees and local contractors to contain the discharges.

Fluid discharge to the river was terminated by the construction of a temporary dike near

Outfall 003 and a second dike near the northwestern corner of Pond No. 3. Fansteel’s
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personnel estimated that approximately 90,000 gallons of fluid was released into the Arkansas
River before the discharge was arrested. Fansteel notified the National Response Center, State
Response Commission, Muskogee Local Emergency Committee, and NRC immediately after the
release was brought under control and again in writing' on June 22, 1989 in accordance with
PL99-499 (Superfund Amendments and Reauthorizétion Act Title ITI, Section 304) and related
regulations. The fluids from the temporary ponds and Pond No. 3 were subsequently removed
and routed to the plant’s wastewater treatment system as directed by NRC. Pond No. 3 was

approaching capacity when the release occurred.

A draft outline of a proposed remediation assessment work plan for the Pond No. 3 area
entitled "Remediation Strategy, Pond No. 3" was submitted to NRC, USEPA, and OWRB in
March 1990. Preliminary approval of this document was granted by the regulatory agencies
with the stipulation that the entire site be included in the investigation rather than the Pond
No. 3 area exclusively. On June 8, 1990, a draft remediation assessment work plan to assess
conditions throughout the site was submitted to the NRC, OWRB, and OSDH for review and
comment. The work plan underwent a series of agency reviews ahd_ revisions until it was

eventually approved and incorporated into Fansteel’s NRC license on December 21, 1992.

1.4 Purpose.and Objectives

The remediation assessment was performed at the Muskogee facility to determine the potential
impact of past site operations and existing site conditions on the surrounding'environment.
The results of this study will be utilized to ensure an efficient and environmentally sound
closure of the site. Shallow soils, alluvium, bedrock, groundwater, surface water, and waste
residues were characterized to determine if contaminants of environmental concern exist at the
site. Studies were conducted to determine the hydraulic properties of the alluvial aquifer

underlying the ‘subjec't site and to determine the horizontal and vertical extent of contaminant

plumes identified during the investigation. Additionally, air monitoring was conducted during

. the investigation to evaluate the potential for airborne transportation of contaminants. The
goal of the investigation was to present sufficient data to develop technically feasible and cost-
effective remedial alternatives to ensure that any risk to the environment from the identified

contaminants of concern will be minimized.
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1.5 Report Format - ‘_
The following chapters of this report prese_rit and discuss the scope of work employed during

" the assessment and the results of the invesfigation. Chapter 2.0 presents the scope of work

and field activities utilized during the performance of the remediation assessment. Chapter 3.0
discusses regional and site-specific geology and hydrogeology. Chapter 4.0 summarizes the

results of the remediation assess'm_ept and Chapter 5.0 presents pertinent conclusions.




2.0 Scope of Work and Field Activities

The subsurface investigations conducted at the Fansteel facility included the installation and
sampling of soil borings, groundwater monitoring Wells, test pits, surface Water,i sediments, and
ambient air. A combination of field instrumentation surveys, laboratory analyses, and
hydrogeologic field testing procedures was utilized to determine physical, chemical, and
radiological characteristics of soils and groundwater beneath the site. Specific details of

investigation activities performed at this facility are discussed in detail below.

2.1 Drilling and Soil Sampling
A total of 96 borings (including 67 soil borings, 25 shallow monitoring wells, and 4 bedrock

monitoring wells) were completed at the subject facility by A. W. Poole Drilling of Clinton,
Oklahoma. Soil Borings B-1 through B-74 (Designations B-16, B-18, B-37, B-40, B-43, B-44,
and B-45 were not utilized during boring numbering) were completed to characterize soil
conditions only and, therefore, were advanced to the top of the uppermost zone of saturation.
Boreholes for shallow Monitoring Wells MW-51S through MW-75S were advanced to the top
of bedrock to characterize soil and shallow groundwater conditions. Boreholes for deep
Monitoring Wells MW-151D, MW-161D, MW-167D, and MW-174D were advanced into bedrock
to characterize groundwater conditions within the underlying shale. Boring logs containing
detailed descriptions of subsurface materials encountered, field -instrument readings, and all
other pertinent drilling information are presented in Appendix A. In additioh, all downhole
drilling equipment was decontaminated before initial use and between borings using potable

water passed through a high-pressure, high-tempeféture sprayer.

Boreholes for the soil borings and deep monitoring wells were advanced using 3-3/4-inch inside
diameter continuous flight hollow-stem augers fitted with a 5-foot-long-by-3-inch-diameter
continuous split-spoon sampler. Split-spoon samples were collected continuously throughout
the depth of the boreholes. The sampling equipment was steam cleaned between uses to
minimize the potential for cross contamination. Boreholes for the shallow monitoring wells
were advanced through the unconsolidated materials using 6-1/4-inch inside diameter hollow-
stem augers to facilitate their conversion into 4-inch monitoring wells. Continuous split-spoon

samples were also collected at these locations.



Soil samples were screened in the field with a photoionization device (H-Nu) to detect any
volatile organic constituents which might be present. Soil samples were also screened using

a Bicron R meter and thin window beta/gamma detector for evidence of radioactive materials.

Three soil samples .were selected for laboratory analysis for radiolog‘it:al and/or chemical
analyses from each of the borings with the exception of MW-151D, MW-161D, MW-167D, and
MW-179D. No soil samples were selected from deep monitoring well boreholes due to their
proximity to MW-51S, MW-61S, MW-67S, and MW-74S respectively. However, continuous
split-spoon samples were collected to obtain subsurface lithostratigraphic information from the
_deep monitoring-well boreholes. For chemical analysis, samples were selected from the 0- to
6-inch interval, the depth interval immediately above the saturated zone, and an intermediate
interval displaying the highest organic vapor reading or phys‘iéal. evidence of contamination.
Similarly, samples for radiological analyses were éecured from the depth interval of 0 to 6
inches, the interval immediately above the zone of saturation, and an intermediate interval
displaying the highest beta/gamma reading. In some instances, the intermediate level for both

chemical and radiqlogical analyses coi,nc’ided:

Soil samples designated for laboratory analysis weré placed on ice and shipped to the appropri-

ate receiving laboratory. Samples receiving radiological analyses were shipped to Accu-Labs

Research, Inc. (Accu-Labs) in Golden, Colorado and samples receiving chemi_étry analyses were
shipped to Antech Ltd. (Antech), an Earth Sciences Consultants, Inc. affiliated and
OWRB-approved laboratory. Section 2.13 of this report represents specific analytical parame-
ters. All standard protocols regarding chain of custody procedures were strictly adhered to.

Soil samples not selected for laboratory ahalysis were archived on site for future reference, if

needed.

Follovviﬁg completion, Borings B-1 trough B-74 were grouted to the ground surface with a
cement/bentonite grout (6 to 1 mixture). Borings MW-51S through MW-75S were completed
by converting them to monitoring wells. Borings MW-151D, MW-161D, MW-167D, and
MW-174D were advanced through bedrock to their total depths uéing core drilling techniques.

Coring was conducted at these locations to obtain an accurate lithologic profile of the first

bedrock unit underlying the site.

2-2
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Prior to coring activities at MW-151D, MW-161D, MW-167D, and MW-174D, the augers were
advanced to a point of fefusal generally 35 to 40 feet below ground surface. The boreholes
were then increased in diameter by using recirculating water-rotary drilling techniques. A
7-7/8-inch-diameter pilot bit was initially advanced within the auger holes to depths corre-
sponding to approximately 4 feet into bedrock. The boreholes were then reamed to the final
12-1/4-inch diameter to this same depth. After the rock cuttings and sediments were flushed
from the boreholes, 8-inch inside diameter threaded steel casing with a steel and concrete drive
shoe attached to the loweft’n’osf section of pipe was lowered to the bottom of the borings and
extended approximately 6 inches above ground surface. The casings were subsequently
pressure grouted in place by pumping a cement/bentonite slurry down the casing and injecting
an 8-inch-diameter barbed rubber plug under pressure into the fitted drive shoe. This

technique forced the grout to circulate between the boréhole annulus and the casing. A

sufficient volume of cement/bentonite grout was injected prior to pressurizing the plug to

ensure recirculation to ground surface. After allowing a minimum of 48 hours for the grout

to cure, the rubber plug and concrete base of the drive shoe were reamed out using the

7-7/8-inch tricone drill bit and water-rotary techniques. This procedure was followed to

prevent any unconsolidated materials from collapsing into the borings during subsequent
drilling activities and to prevent the potential for groundwater within the shallow water-

bearing zone to migrate vertically into deeper zones of saturation.

Rock cores were obtained utilizing diamond-tipped core bits and collected in an HQ stainless
steel core barrel (5-inch-diameter outer barrel). S_téel rods were used to hoist the 10-foot-long
core barre! to the surface. Once removed from the boreholes, cores were initially screened for
the presence of organic vapors utilizing an H-Nu meter and for radiation using a beta/gamma
meter. The cored rock sections were then logged for lithology, color; grain size, hardness,

sedimentary structures, and fractures. Rock quality designation (RQD) was measured along

with total core recovery. RQD is a cumulative measure of all portions of a core greater than

4 inches in length and provides a qualitative description of the competence and degree of

fracturing in strata. Rock core samples were placed in core boxes, identified, and staged on

site.

Core drilling was advanced into shale bedrock and was completed after identifying evidence of

groundwater migration. The bottom of the core holes were sealed utilizing bentonite pellets



2-4

to ensure that the monitoring wells co‘mr‘nuhicated with the fractured horizon detected. This
installation procedure was COnducted after discussions-with and concurrence by the NRC’s
personnel. Following the completion of coring and with concurrence of NRC’s personnel, the
boring was reamed with a 7-7/8-inch-diameter tricone drill bit using water-rotary drilling

techniqhes. All soil and rock cuttings produced during subsurface drilling activities were

collected into Department of Transportation (DOT)-approved 55-gallon drums and stored on.

site for proper management by Fansteel. All recirculated fluids produced during drilling

activities were pumped into a tanker for subsequent management by Fansteel.

2.2 Monitoring Well Installation and Development
A total of 29 monitoring wells (identified as MW-51S through MW-75S, and MW-151D,

MW-161D, MW-167D, and MW-174D) were installed at the Fansteel site to determine the
geochemical character of groundwater at this location. Monitoring Wells MW-51S through
MW-75S were installed within the alluvium at the top of bedrock._ Monitoring Wells MW-151D,
MW-161D, MW-167_D, and MW-174D were installed to communicate with fractures within the
uppermost bedrock shale' unit (McCurtain Shale). These series of wells provide for the
evaluation of g_roundwatei' chemistry within the two uppermost continuous zones of saturation

beneath the facility.

All monitoring wells>'were constructed of 4-inch-diameter, flush-joint, threaded polyvinyl-
chloride (PVC) riser pipe and well screens. As proposed in the work plan, well screens were
15 feet in length in the shallow wells and 10 feet in length in the déeper bedrock well. The
well screens were factory slotted 0.01 inch and fitted with a flush-joint threaded PVC bottom

cap. All PVC riser pipe and screen were steam cleaned on site prior to installation.

Groundwater Moniforing Wells MW:51S through MW-75S were constructed by placing the
screen fitted with an end cap through the hollow-stem augers. Sections of solid riser pipe were
then added to the screen extending to the groﬁnd surface. As the augers were removed, the
annular space surrounding the PVC was filled with chemically inert clean silica sand sized
appropriately for the slot size (2040 grade sand) to approximately 2 feet above the top of the
screen. An bapproximate 1- to 2-foot-thick fine silica sand filter pack followed by approximately
2 feet of bentonite pellets was placed sequentially above the coarse sand. The bentonite pellets




2-5

were then hydrated with 5 gallons of potable water and allowed time to expand forming a low-
permeability clay seal. The annular space remainihg above the bentonite .seal was filled with
a cement/bentonite (6 to 1 mixture) grout. A 6-inch-diameter steel well guard equipped with
a locking cap was grouted in blace at the surface of each well. Following the completion of

each well, a lock was installed on each steel guard to ensure the- integrity of the well.

Groundwater Monitoring Weils MW-151D, MW-161D, MW-167D, and MW-174D were con-
structed similar to the shallow wells. H0wevér-, due to the placei_nent of steel casing, augers
were not required for installation. In addition, a slightly larger Bentonite seal (4 feet thick)
was installed to support a substantially larger overlying grout component. Well installation
details for all wells are presented in Appendix A. Table 1 presents a monito'ring well installa-

tion data summary.

The monitoring wells were developed using surge and bail methods to fe’move fine-grained
sediments and any materials introduced during drilling and well ihstal_lation. Development
continued until turbidity of the discharge water was reduced to a level acceptable to the
supervising geologist and field pH and specific conductance stabilized. pH and specific
conductance readings were considered to have stabilized when readings from three consecutive
bailers did n6t vary by more than 10 percent. Water collected as a result of monitoring well
development was contained in double-lin‘eerOT 55-gallon drums and contained on site for
proper management by Fansteel. Wells were developed with a 3-1/2-inch PVC bailer which was
decontaminated between wells using rinses of hexane, rhe‘thanol, and 5 percent nitric acid

solution followed by a thorough distilled water wash.

2.3 Groundwater Sampling
Groundwater samples were collected from Monitoring Wells MW-51S through MW-75S on

February 24 through March 2, 1993. Monitoring Wells MW-151D, MW-161D, MW-167D, and

MW-174D were sampled on March 3, 1993. Monitoring Well MW-151D was sampled again on

April 30, 1993.

In order to ensure the collection of saﬁxples representative of formational water, each well was
evacuated prior to sampling. Initially, static water elevations were obtained by measuring

water depth with a Solinst Model 121 water level meter to the nearest 0.01 foot. After static
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water levels were recorded, the standing water volume in each well was calculated and recorded
on Earth Sciences’ Well Evéctxation/Sampling sheet. Calculations were performed using the

following formula: -

Volume (gallons) = nrih x (748 gjg)

where.

n = 3.14,
r = inside well casing radius in feet, and
h= height of the water column in the well.

Wells were purged by removing a minimum of three well volumes of water or until they were

bailed dry, whichever came first. The following information was recorded in triplicate on a

field sheet: pH, conductivity, and temperature. Each well was purged using dedicated

'3-1/2-inch PVC bailers in conjunction with new clean nylon rope.

Prior to well evacuation, a calibration check was performed on each field instrument. Equip-
ment requiring calibration included the pH meter and specific conductivity meter. The
dissolved oxygen meter and Eh meter were calibrated prior to groundwater sampling activities.
The pH meter was calibrated by placing the probe in standard solutions of 4.00, 7.00, and 10.00
pH units and adjusting the calibration control. For measurement of specific conductivity, the
Micron Extraction Procedure meter was calibrated by zeroing the indicator dial with deionized
water. The dissolved bxygen meter was field calibrated by adjusting the air temperature and
mean sea level elevation dials to conform to field conditions. The Eh meter was calibrated by
placing the probe in Zoebel solution which has a known stable redox potential: The instru-
menf is then adjusted according to the known calibration solution and groﬁndw’ater tempera-

tures. A record of the calibration check was included on the well evacuation/water sampling

sheets.

The wells were sampled within 24 hours following the time of well evacuation. Prior to

sampling, the water level in the well was again obtained to ensure adequate recovery since
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purging and recorded on the field sheets. The dissolved oxygen probe was lowered into the well
and a measurement of dissolved oxygen was obtained and recorded. The water level meter and
dissolved oxygen probe were decontaminated between sampling locationis using rinses of
hexane, methanol, and 5 percent nitric acid solution followed by a thorough distilled water

wash.

Groundwater samples were obtained using dedicated 3-1/2-inch PVC bailers in conjunction with
new clean nylon rope. After collecting the samples with minimal disturbance, the water
samples were decanted directly from the bailer into the appropriate sample containers which
contained the appropriate preservative. Volatile organic com_pouh_ds (VOC) were collected first
to minimize potential volatilization. Each 40-milliliter vial was filled such that no airspace was
present. Following the 'col'lectioh of VOCs, other samples were collected in appropriate sample
containers and properly preserved. Field measurements of pH, conductivity, and temperature
were collected from a clean disposable plastic cup. In addition, general field observations
including turbidity, odor, immiscible layers, and color were recorded for each groundwater
sample. The redox potential was measured with an Eh meter at each well location on March 4,
1993 using a clean disposable plastic cup. Section 2.13 of this report presents specific analyti-
cal parameters. As with the soil samples, groundv?ater samples requiring radiological analyses
were submitted to Accﬁ-Labs. and those requiring chemical analyses were submitted to Antech.
Proper chain of custody protocols were adhered to regarding sample handling and

transportation.

2.4 Test Pit Excavation and Soil Sampling
A total of 13 test pits (TP-1 through TP-13) were excavated at the Fansteel site (Figure 2) to

investigate the potential presence of burled drums in a central area of the site situated between
the service bulldlng to the west, the Chemlcal "A" Building to the east, the R&D building to
the north, and Pond No. 8 to the south. The test pits were excavated in this area even though
a geophysical survey did not identify any unidentifiable magnetic anomalies in any area of the

site.

All 13 test pits were excavated to a depth of approximately 5 feet below ground surface. The
test pits were profiled for depth, subsurface horizons, color, structure, moisture, or ground-

water presence, rock fragments, etc. All excavation activities were supervised and logged by
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a qualified Earth Sciences geologist. Each test pit was screened with an H-Nu and a beta
gamma meter to detect any volatile organic vapors or radioactive materials which may have
been present. Test pit logs are presented in Appendix B. One soil sample was selected for
laboratory analysis based upon visual observations and instrumentation responses. The soil
samples were analyzéd for a variety of radiological and chemical parameters which are

presented in Section 2.13 of this report.

2.5 Pond Residue Sampling ' ,
Pond residues were sampled at 25 different locations within Ponds Nos. 2 (3 locations), 3 (5

locations), 5 (3 locations), 6 (2 locations), 7 (2 locations), 8 (5 locations), and 9 (5 locations).
Pond sampling locations are identified in Figure 2. Because the residues contained within
these ponds generally could not support a drill rig and standard split-spoon sampling tech-
niques would not effectively sample the residues, an alternative method was used. Residue
samples were collected at each location using a hollow-steel.sampling barrel connected to an
air compressor. The sampling barrel and air compressor were mounted on a pontoon barge
which maneuvered from sampling location to sampling location by means of a steel cable and
winch. Once at a sampling location, the sample barrel was inserted into the pond residues and
a slight vacuum was created on the inside of the sample barrel. The barrel was then manually
advanced through the pond residues until the bottom of the pond was eﬁcountered. The
vacuum was maintained aﬁd the sample barrel was then slowly extracted from the residues.
The residue samples were then extracted from the sample barrel by reversing the vacuum and

exerting a small amount of pressure to the inside of the barrel.

Once extracted, the residue sample was divided into equal thirds, placed into stainleés steel
buckets, and homogenized. Tﬁe homogenized samples were then placed into appropriate
sample containers resulting in three samples per location. Thé sample barrel and stainless
steel buckets were decontaminated between sample locations by swabbing the interior of the

barrel and scrubbing the buckets with deionized water and soap followed by rinses of deionized

" water, a § percent nitric acid solution, methanol, and a final deionized water rinse. The barge

and all sampling equipment were thoroughly steam cleaned between ponds and surveyed with

beta/gamma meters to ensure that all residual radioactivity had been removed.

/
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As stated earlier, three residue samples were collected from each sample location corresponding
to the top third, middle third, and bottom third of residues present. The samples were
analyzed for a variety of radiological and chemical parameters by Accu-Labs and Antech

respectively. A specific list of analytical parameters is presented in Section 2.13 of this report.

2.6 Surface Water ahd Sediment Sampling

A total of seven surface water and six surface sediment samples were collected at the locations
identified in Figure 2. In genéral_, a sediment sample was collected at each surface water
sampling location for comparative purposes. However, no sediment was available for sampling
at Outfall 001 (SS-001). Surface water was collected directly into laboratory supplied sample
containers. A new disposablé sampling trowel was used at each location to sample sediments.
The sediments and surfacé water samples were analyzed for a variety of radiological and

chemical parameters as discussed in Section 2.13 of this report.

2.7 Seep Sampling 7
During the performance of the remediation assessment, the pool elevation of the Arkansas

" River prohibited access to the riverbank and an inspection for seeps could not be performed
at that time. In early Aﬁgust 1993, after a period of significant i'ainfall, Earth Sciences’
personnel returned to thersite and completed the seep inspection. No seeps were identified
which exhibited a sufficient enough flow to allow for sample collection and,‘ es a result, no seep

samples were collected.

2.8 Hydrogeological Testing ‘ |

Hydrogeologic testing was conducted to determine representative hydraulic properties of both
the shallow allt@via‘l and shale bedrock aquifers beneath the Fansteel site. This information
is valuable in defining possible contaminant pathways, determining the potential environmen-
tal risk associated with grou‘ndwater contamination, and developing technically feasible
remedial alternatives for gTOundwater remediation. Methods which incofp'or'ate appropriate
hydraulic testing without significant discharge of contaminated groundwater have been

gelected.

Hydraﬁlic conductivity, storativity, sPeciﬁé’ yield, transmissivity, hydraulic gradients, and

average linear flow velocity were calculated for both the alluvial and shale bedrock aquifers
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beneath the site. Hydraulic conductivities will be calculated using aquifer type (confined or
unconfined) and hydraulic test (slug or pump) specific models. Storativity, specifi¢ yield, and
transmissivity for each aquifer will be calculated using standard formulas and aquifer charac-
teristics determined during drilling activities. A potentiometric surface map will be generated
for each aquifer from data collected during the remediation assessment. The hydraulic
gradients wﬂl be determined using information provided on these potentiometric surface maps.
To determine the rate of grpundwater migration beneath the site, t_he average linear flow

velocity in the downgradient direction will be calculated uéing the formula:

where ‘

V = average linear flow velocity,
k = hydraulic conductivity,

i = groundwater flow gradient, and
n

. = effective porosity.

2.8.1 Slug Tests _ v
Slug tests were performed on 19 of the newly installed monitoring wells at the site after

developmient. Fifteen of the shallow wells and the 4 deep wells were slﬁg tested to characterize
the hydraulic properties of both the alluvial and shale bedrock aquifers. The tests were
performed by placing a solid PVC pipe (slug) below the static water level and measuring the
subsequent rate of fall of the water level in the w;ell. In-Situ Hermit digital environmental
data loggers interfaced with pressure transducers were used to record the rate of water levél

recovery in the monitoring wells during the testing periods. Recovery data generated during

these tests will be reduced using the H. Bouwer and R. C. Rice method (1976, "A Slug Test for.
Determining the Hydraulic Conductivity of Unconfined Aquifers with Completely or Partially

Penetrating Wells,"” Water Resources Research, Vol. 12, No. 3) to determine the hydraulic
conductivity (K) of the aquifers. Appropriate computer modeling software will be used to aid

in these calculations.

—— e e
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2.8.2 Pumping Tests
A pump test was conducted at Monitoring Well MW-53S after Earth Sciences’ personnel

determined- that this location was not impacted by site operations in either the alluvial or shale
bedrock aquifers. The pump tests required the installation of three 2-inch-diameter PVC
observation wells and one 4-inch-diameter PVC pumping well in the alluvial aquifer. Only an
initial decontamination of drilling equ’ipment and no soil sampling activities were necessary
because the proposed pumping tests were conducted on wells at background locations. The
pumping well was drilled and installed utilizing the standard procedures presented in Sec-
tions 2.1 and 2.2 of this report. All drilling and pﬁmping activities were supervised by a
qualified hydrogeologist.

After well development, an electric submersible pump was lowered into the well and a step test
was conducted to determine maximum well yield. Upon completion of the step test, the water
level in the pumping well was allowed to equilibrate and a steady rate nonequilibrium pumping
‘test was performed in the shallow aquifer. Monitoring Well MW-53S was pumped for 3,900
minutes (65 hours). The total duration of the pump test including recovery was 72 hours.
Based on step test dats, it was determined that a pumping rate of 0.1 gallon per minute would
be adequate to maiﬁtain well yield. Water level measurements from the pumping and observa-
tion wells were measured and recorded using In-Situ Hermit digital environmental data loggers
interfaced with pressure transducers during the pumping test and throughout the water level
recovery period following completion of the pumping test. Data were reduced using Jacob’s
Stréight-Line Method and other appropriate méthods to deter‘miné the hydraulic properties of

each aquifer. Applicable computer modeling software was used to aid in these calculations.

2.9 Background Radiological Sampling

Background radiological conditions for the Fansteel facility were determined in order to
establish baseline conditions against which radiological values measured on the site could be
compared. The background was determined by obtaining instrument readings and soil samiples
from 30 off-site locations near the If'ansteel facility. The background measurement locations

are shown in Figure 3. The following measurements were performed at each background

location:




Gamma radiation in counts per minute at the ground surface
utilizing a Ludlum Model 44-10 gamma scintillation probe and

a Ludlum Model 2221 single channel analyzer operated in the

scaler mode

Gamma radiation in counts per minute at an elevation of 1
meter above the ground surface utilizing a Ludlum Model 44-10

gamma scintillation probe and a Ludlum Model 2221 single

channel analyzer operated in the scaler mode.

Beta-gamma radioactivity in courits per minute at the ground
surface utilizing a Ludlum Model 44-9 pancake type Geiger-

Muller probe and a Ludlum Model 2221 single channel analyzer
operated in the scaler mode.

" Gross alpha and gross beta radioactivity of the 6 inches of

surface soil. Gross alpha and gross beta radioactivity were
determmed by laboratory analysm '

Concentration of specific radionuclides in the top 6 inches of

surface soil. Specific radionuclide concentrations were deter-
mined by laboratory analysis utlllzmg gamma spectroscopy and
radiochemical analysis..
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The results of the background investigation were utilized to calculate the average off-site gross

alpha and gross beta radioactivity as well as the average concentration of uranium and thorium

in the off-site soils.

2.10 Site Radiologz'cal and Geophysical Surveg

Radiological and geophysical survey activities were conducted over the southern and eastern

portion of the Fensteel_ facility. The following operations were perforrﬁed:

Instrumental survey of exterlor grounds, paved areas, roads,
- concrete pads, etc.

Instrumental survey of bu1ld1ng exterior surfaces.
Instrumental survey of building interior surfaces.
Instrumental survey of equipment and facilities.

Laboratory analysis of samples of soil, subsurface materials, -

sediments, surface water, groundwater, and pond residues for
gross alpha and gross beta radioactivity as well as identification
and quantitation of specific radionuclides.
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Instrument surveys were conducted at defined locations. In the case of the instrﬁmental
surveys performed on the exterior grounds and exterior and interior building surfaces, the
survey locations are described by the imposition of a regularly shaped geometric grid over the
areas to be surveyed. The dimensions and spacing of these grids vary with the area being
surveyed. It should be noted that the site radiological survey was performed to identify areas

of potential concern and not intended as a comprehensive decommissioning survey.
2.10.1 Instrumental Survey of Exterior Grounds

2.10.1.1 Radiological Survey

External areas of the Fansteel property were subject to an instrumental survey to determine -

the presence of surficial contamination by radioactive materials and to indicate the possible

presence of subsurface accumulations of radioactivity. Measurements of alpha, beta, and

. gamma radioactivity were obtained at the ground surface at designated points covering the

entire area of land occupied by Fansteel. Additionally, gamma radioactivity measurements
were obtained at an elevation of 1 meter at each of these points. The following instruments

were used for performing these surveys:

« Ludlum Model 43-68 gas proportional probe attached to a
Ludlum Model 2221 or Model 2200 single channel analyzer for
alpha and beta activity measurements.

¢ Ludlum Model 43-10 or 43-5 alpha scintillation probe attached
to a Ludlum Model 2221 or 2200 single channel analyzer for
alpha activity measurements.

¢  Ludlum Model 44-10 gamma scintillation probe attached to a
Ludlum Model 2221 or Model 2200 single channel analyzer for

gamma radiation measurements.

* Ludlum Model 44-9 pancake type Geiger-Muller probe attached
to a Ludlum Model 2221 or 2200 single channel analyzer or
Ludlum Model 3 ratemeter for measurement of beta and/or
gamma radioactivity.

A survey grid was established over the south and east plant area of the property for the
location of sample points. Two different spacings of grid points were utilized. Surveys were

performed within the boundaries of the areas utilized for manufacturing, processing, storage,
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and waste management at a 10-meter interval. These areas were considered more likely to
exhibit radioactivity than other areas on the Fansteel property. Outside the designated
remediation assessment study areas, surveys were conducted at a 25-meter interval. The
location of exterior grounds survey points is shown in Figure 4. Survey measurements were
obtained at the numbered locations shown in the ﬁgure. Soil samples were collected at some
of the survey grid points which exhibited elevated radioactivity with respect to background in

the area, These samples were analyzed for groés alpha and gross beta. '

2.10.1.2 Geophysical Survey
Each exterior survey point was also examined for the presence of subsurface metal objects

which might indicate the presence of buried drums, tanks, or other containers. This investiga-

tion was conducted using electromagnetic metal detectors (Fisher Model "Pulse 8X").

2.10.2 Instrumental Survey of Building Exterior Surfaces

Radioactivity surveys were conducted over the exterior surfaces of the buildings located on the
south and eaét plant portion of the Fansteel property. A l-metef square grid was established
to locate survey points on each building exterior wall. A portion of the grid squares were then
surveyed for the presence of radioactivity. Building exterior and roof surfaces were surveyed

~ at a density of at least 5 percent of the available grid square, i.e,, one grid square in 25,

The same types of instruments were utilized for this survey as described in Section 2.10.1.1.

The following measurements were obtained from each surveyed 1-meter square area:

 Three measurements of beta activity, consisting of one
1-minute count from the upper right-hand quadrant, the cen-
ter, and the lower left-hand quadrant.

* One measurement of alpha activity consisting of one 1-minute
count from the center of the square.

*  One measurement of gamma activity consisting of one 1-minute
count at the surface of the center of the square.

* One measurement of gamma activity consisting of one 1-minute
count at a distance of 1 meter normal to the center of the
- square. '
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Building locations are shown in Figure 2. '

2.10.3 Instrumental Survey of Building Interior Surfaces

Building interior surfaces were surveyed in the same manner as the building exterior surfaces.
The same type of grid, instrhments, and measurement techniques were used for the interior
building surface surveys as for the building exterior surface surveys. Building interior sutveys
were conducted at a density of 11.1 percent of the available grid sq’uafes, i.e., one grid square

in nine.

2.10.4 Instrumental Survev of Equipment and Facilities
Equipment and furnishings located inside the buiidings were also surveyed. A regularly spaced
grid cannot normally be established for items of equipment, furniture, etc., because of their
smajl size and irregular shape. Consequently, survey point locations were arbitrarily assigned
for these items. Survey points were selected such that each identified item of equipment or
facility component was measured for surficial radioactivity. Items with an apparent surface
area of 4 square meters or more had additional survey points located such that one set of
measurements was obtained for every 4 square meters of surface area. The same types of
instruments and measuring techniques were used for the survey of eqmpment and facilities as

were utilized for the buxldmg surface surveys

The radiologiéal survey of the Fansteel property was conducted as two separate studies. The
northwest portion of the property, consisting of approximately 35 acres of ground and 6
buildings, was treated as a separate parcel for purposes of the radiological survey. Results of
the radiological survey for this portion of the property were reported in Radiation Survey and
Remediati‘onv Assessment Northwest Proper.tjr Area dated July 1993. The radiation survey
addressed in this re_p’ort concerns the remainder of the Fansteel property, consisting of
approximately 75 acres and 11 buildings. The boundaries of the plant area and buildings

subject to the radiation survey discussed herein are shown in Figure 2.

2;11 Air Monitoring
Air monitoring was conducted prior to and during the performance of remediation assessment
field activities in order to determine if airborne particulate matter and/or radioactivity were

being released from the site. Five air monitoring stations were established at the locations
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50 picocuries per liter in a sample, individual radionuclide analyses were performed to deter-
mine the contributing species.

Soil and sediment samples collected for laboratory analysis at the site were analyzed for total
metals (tantalum, columbium, tin, lead, nickel, antimony, arsenic, barium, cadmium, calcium,
chromium, mercury, selenium, and silver), total fluoride, total ammonis, total sulfate, gross

alpha, gross beta, and MIBK).

)

. Generally, if gross alpha or gross beta was detécted at levels significantly above background

concentrations in site soil or sediment samples, individual radionuclide analyses were per-
formed to determine the contributing species. The selection of soil or sediment samples chosen

for individual radionuclide determinations was based on the number, location, distribution, and

~ extent of apparent contamination of the samples.

Additionally, 20 percent of the soil samples were analyzed for the USEPA Toxicity Characteris-
tic Leaching Procedure (TCLP) metals to determine the mobility of any conitaminant detected.
Soil samples were selected for TCLP metals analysis based on the highest total metals concen-

trations detected.

Waste samples collected from the facility’s ponds (Ponds Nos. 3, 5, 6, 7, 8, 9, 1S, and 1N) were

analyzed for total metals (antimony, arsenic, barium, beryllium, cadmium, chromium,
columbium, lead, mercury, molybdenum, nickel, selenium, silver, tantalum, and tin) utilizing

inductively coupled argon plasma procedures, TCLP metals, major anions and cations, total

cyanide, VOCs, semivolatile organic compounds, uranjum, thorium,g,, radiumyyg, radiumeyg, -

gross alpha, and grbss beta. .
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shown in Figure 2. Air samples were collected over 24-hour periods in accordance with the

procedures outlined in the remediation assessment work plan. Samples were analyzed

gravimetrically for total suspended particulates (TSP). Gross alpha and gross beta

radioactivity were also measured on the particulate materials retained on the TSP filters.

2.12 Site Survey |
All test borings and site monitoring wells were located according to a surveyed site grid system.

Test borings were surveyed for ground surface elevations and monitoring wells were surveyed
for ground surface, top of PVC, and top of steel casing elevations. All elevations are referenced
to a U.S. Geological Survey datum and are accurate to 0.01 foot. All surveying was performed

by Newell and Associates, a licensed Oklahoma surveyor.

2.13 Laboratory Analysis _
Samples were collected and transported for analysis at the Muskogee facility following standard

procedures outlined in the previous sections of this chapter. Contaminants of concern at the

site were defined based on past site operations and hisboricgl groundwater, soil, and waste

chemistry data. All samples collected for chemical analysis were analyzed by Earth Sciences’

affiliated laboratory, Antech. All radiological parameters were analyzed by Accu-Labs.

Groundwater and surface water samples collected for laboratory analysis were analyzed for '

total metals (tantalum, columbium, tin, lead; ‘r_lick_el, antimony, arsenic, barium, cadmium,
calcium, chromium, mercury, selenium, and silver), total fluoride, total ammonis, total sulfate,
nitrate, gross alpha, gross beta, and MIBK. Dissolved metals analyses (same specific metals
as above) were performed on 20 percent of the aqueous samples collected for comparative
purposes. The selection of aqueous samples for dissolved metals analysis was based on elevated
total metals analytical results. Additionally, groﬁndwater samples collected from 13 of the site
monitoring wells were analyzed for the USEPA Tatget Compound List (TCL) parameters to
vérify that the contaminants of concern list identified at the site is comprehensive. Included
in this analysis are all monitoring wells downgradient of the facility (MW-60S, MW-615,
MW-:-161D, MW-161D, MW-62S, MW-66S, MW-67S, MW-167D, MW-73S, and MW-74S), one
mdnitoring well directly downgradient of Pond No. 3 (MW'-71$), and three upgradient wells to
establish background conditions (MW-51S, MW-151D, and MW-52S). Generally, if gross alpha

was detected in excess of 15 picocuries per liter or gross beta was detected in excess of




3.0 Geology and Hydrogeology

This chapter discusses the regional geology and hydrogeology as it pertains to the Fansfeel
facility located in Muskogee, Oklahoma. The site-specific geology ahd hydrogeology is also
presented in this chapter and is based on specific information and data obtained during the
performance of the remediation assessment. The regional geologic setting is discussed in
Section 3.1 and the regional hydrogeology is presented in Section 8.2. Sections 3.3 and 3.4
discuss site-specific geology and hydrogeology.

3.1 Regional Geology | |
The city of Muskogee, Oklahoma is located in the unglaciated Osage Section of the Central

Lowlands Physiographic Province. The eastern boundary of the section is delineated by the
lapping of westward dipping Pennsylvanian rocks ontb the western edge of the Ozark and the
Ouachita uplifts. On the south, the Osage Section abuts the Arkansas Valley and Ouachita
Mountains. Much of the Osage Section can be described as scarped plains. The topography
ranges from nearly featureless plain and low escarpments to bold escarpments that rise as
much as 600 feet above the adjacent plains. Lowlands or plains mark the weak rock belts and

hills or escarpments the areas of resistant rock.

Bedrock in the southeastern portion of the Osage Section consists of mostly thin- to massive-

bedded sandstone, shale, siltstone, and limestone of Pennsylvanian Age. The sandstone beds
are hard and well cemented and the ,sh‘alés and siltstones are compact and dense. Units
identified in the Muskogee area include the Hartshorne Sandstone, the Mc¢Curtain Shale, and
the Warner Sandstone, in ascending order, Permeability in this type of bedrock is generally
low and groundwater movement depends on secondary porosity (joints and fractures) rather

than primary porosity (intergranular).

A_lthoﬁgh the subject site is physically located in the Osage Section, the regional structural

geology is influenced by its proximity to the Boston Mountains Section of the Ozark Plateau

Physiographic Province and the Arkansas Valley Section of the Ouachita Physiographic
Province. -The Boston Mountains form a fairly narrow east-west belt at the extreme southern
margin of the Ozark Dome (uplift). Rocks of the Boston Mountains Section are early and

middle Pennsylvanian in age and are predominantly sandstone and shale. Faulting is
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conspicuous in the Boston Mountains, particularly in Cherokee and Adair counties of
Oklahoma. However, the number and magnitude of these faults rapidly subsides until they
are eventually unrecognizable west of the Arkansas River. On the southern margin of the
Boston Mountains, near the subject site, bedrock dips steepen rapxdly as the strata descend

into the synclinorium in the Arkansas Valley to the south.

The Arkansas Valléy Section is an east-west belt that extends from Oklahoma to the Coastal

Plain in Arkansas. The Arkansas Valley is a trough both topographically and structurally.

It is transitional between the essential homoclinal structure of the south flarik of the Boston
Mountains to the north and the to’mplexly folded strata of the Ouachita Mountains to the
south. Intensity of folding increases from the Ozark Uplift (north) to the Ouachita Mountains
(south). Closed folding with an east-west trend» characterizes the Arkansas Valley. The
structures and associated ridges coﬁmonly overlap one another en echelon. Rocks in the
Arkansas Valley, with the exception of a few igneous i'htr’usions, are Carboniferous in age and
belong maihly to the Atoka, Stanely, and Jackfork groups. The Atoka Group which consists
mostly of shale and thin sandstone forms an erosional scarp located approximately 4 miles from
the Arkansas River (and the subject site) and is the closest bedrock outcrop. The subject site
is located on the northern flank of the Arkansas Valley Bedrock dips typically are to the

south toward the axis of the basin.

Bedrock in the area of the subject site is nearly entirely overlain by alluvial deposits. The
general regional topography of the bedrock beneath the alluvial deposits is relatively uniform
with minor variations due to differential erosion. Terrace deposits having upper surfaces
ranging from 20 to 120 feet above the floodplain border the alluvial deposits in segments on
both sides of the Arkansas River. These deposits are composed predominantly of silt, fine sand,
coarse sand, and gravel near the base. The city of Muskogee is on a terrace segment that

extends north and east of the city to the bank of the Arkansas River.

Alluvium is formed in lenticular segments along the Arkansas River from 1 to 3 miles wide and
3 to 11 miles long which roughly parallel the river flow direction. Deposits of alluvium
underlying the floodplain consist of clay, silt, sand, and gravel in proportions that vary locally.
A general feature of the alluvium is the gradation in grain size from gravel or coarse-grained
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sand near the base of the deposit to silt and clay near the surface. Its total thickness averages

42 feet and its saturated thickness is approximately 25 feet.

3.2 Regional Hydrogeology
Shale bedrock permeability is generally low and, therefore, does not readily transmit ground-

. water in the Muskogee area as discussed previously in Section 3.1. However, a small amount

of water is produced from bedrock aquifers throughout the area for domestic and stock use,
presumably from fractures or joints within the bedrock. Depths to water measured in wells

completed into the bedrock average approximately 30 feet below ground surface.

Alluvial deposits are the most important aquifer in the Muskogee area and along the Arkansas
River in general. Precipitation is the primary recharge, aveiaging approximately 36 to 40
inches per year (Todd, 1983). Natural discharge is mainly by seepage into streams and
evapotranspiration. Quantities of groundwater adequate for domestic or stock use are
available almost everywhere on the alluvial floodplain. Wells completed into the alluvium have
been recorded to yield between 300 and 5,000 gallons per minute (Todd, 1983).

Groundwater in the alluviurh is predominantly a hard, calcium, magnesium bicarbonate type.
The quality is affected by precipitation, geology, water movement, and hydraulics of the

alluvium. The water is suitable for irrigation and for domestic, stock, and limited industrial

purposes.

3.3 Site Geology and Hydrogeblogy
In February 1991 (revised July 1992), Earth Sciences submitted a Remedial Assessment Work

Plan for the Fansteel facility in its entirety. Earth Sciences’ personnel conducted a back-

ground literature search to obtain regional geologic and hydrogeologic information concerning
rock units and unconsolidated deposits in the vicinity of the Fansteel facility. Information
obtained during this search was used to postulate geologic and hydrogeologic conditions
underlying the subject facility and develop a site-specific work plan to evaluate such conditions.

The Remedial Asseésment Work Plan proposed to define geologic conditions of the subsurface

through an extensive drilling program that included collection of continuous split-spoon

samples of the unconsolidated materials and obtaining core samples of the underlying bedrock.
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The hydrogeologic conditions in the Northwest Property Area were to be defined by observing
water inflow zones during drilling, slug tests, and static water level measurements. The
following sections present a detailed summary of site geologic and hydrogeologic conditions at

the Fansteel property area based on these activities.

3.3.1 Site Geology , _ 7
A total of 96 soil borings were advanced at the subject property as specified in the remediation

assessment work plan. Twenty-five of these soil borings were converted into shallow ground-
water monitoring wells (MW-518 through MW-758) and four into deep monitoring wells
(MW-151D, MW-161D, MW-167D, and MW-174D). In addition, three observation wells (OW-1,
OW-2, and OW-3) were installed as part of the pumping tests performed at the subject site.
The shallow monitoring wells were installed to the top of bedrock, fully penetrating the
unconsolidated materials. ‘The deep monitoring wells were installed into the McCurtain Shale
which represents the first bedrock unit encountered beneath the site. The remaining soil
Boring‘é not converted into monitoring wells were also drilled into unconsolidated materials to
determine the depth fo groundwater in these locations and to provide additional information
regarding the chemical character of the sediments beneath the site. However, because these
three borings were not fully advanced to bedrock, the thickness of the water-bearing zone at
these locations was unquantifiable. The locations of the soil borings énd mdnitoring wells are

presented in Figure 2 included with this report.

As shown in geologic Cross Sections A-A,” B-B’, and C-C’ (Figure 5) and the boring logs
contained in Appendix A, unconsolidated deposits underlying the Fansteel site range in
thickness from approximately 8.75 feet (MW-755) to approximately 34.5 feet (OW-1). These
unconsolidated materials consist of natural soils and heterogeneous fill material. The fill is
probably a heterogenous mixture of man-made materials and reworked natural soils used
during the grading of the site. Fill fnaterial was not identified in most of the soil borings,

however, where encountered, thicknesses ranging from 0.5 foot (MW-58) to 24 feet (OW-2)

were observed.

The natural soils observed at the subject site are alluvial terrace deposits composed pre-
dominantly of silty and sandy clay, silt, fine sand, and coarse sand. It is typical of alluvial

deposition for the more coarse-grained deposits to be found near the base of the materials.
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Coarse-grained materials are heavier and will remain suspended in a medium- to high-energy

‘environment for a shorter period of time than fine-grained sediments. This depositional

environment is evident in the sequence of materials encountered beneath the Fansteel site.

The alluvial soil deposits observed beneath the subject property can be divided into two units.
At the base of the unconsolidated deposits and overlying bedrock is a medium- to coarse-
grained sand unit ranging in thickness from approximately 1.5 feet (MW-56S) to 17.5 feet
(MW-54S). This saﬁd unit is generally saturafed throughout its entirety with few exceptions.

Additionally, at the base of the lower coarse-grained unit, a sand and gravel layer was observed
in seven of the soil borings. This very coarse-grained layer, where observed, ranged in
thickness from 0.5 foot (B-20) to 5.0 feet (B-64). Except for the occurrence in OW-2, the sand

~ and gravel layer appears to be confined to the northeastern portion of the subject property.

Overlying the sand unit and comprising the major portion of the u'nconsolidated_‘ materials are
a series of finer-grained deposits. These ﬁne-gfain materials range from 3 feet (MW-69S) to
27 feet (OW-1) in thickness and consist of predominantly silty and sandy clay at the top
grading to clayey sand toward the bottom. As is evidenced at Well MW-518, occasional coarse-

grained lenses of materials may be found within the predominantly finer-grained matrix.

The bedrock encountered beneath the facility is the McCurtain Shale. Site monitoring wells
MW-151D, MW-161D, MW-167D, and MW-174D were designed to monitor hydrogeologic
conditions in the McCurtain Shale. As part of the monitoring well installation process, rock
cores of the McCurtain Shale were retrieved and logged in detail. Monitoring Well MW-174D
had the deepest penetration of the McCurtain Shale, 56.3 feet. Based on the boring logs
contained in Appendix A for Monitoring Wells MW-151D, MW-161D, MW-167D, and MW-174D,
the McCurtain Shale encountered at this location is predominantly medium to dark gray,
siliceous, and moderately hard. Few relatively intense zones of horizontal fracturing were
observed which included the presence of a few fractures on a 45-degree plane from horizontal.
RQD values ranged from 0 to 100 percent. In general, the lower RQD values were recorded
near the top of bedrock surface and typically increased with.increasing depth corresponding
to lessening degrees of -weathering. Some of the fractures in the basal 30 feet of shale are clay

filled indiéating groundwater flow through fractures in this portion of the shale. Due to the
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injection of water during coring activities, zones of saturation within the shale were detected
using secondary identification indicators such as staining, contact feﬁtures, and fracture/filling

characteristics.

Although encountered at different portions of the facility during other remediation assessment
activities, the strike and dip of the McCurtain Shale beneath the facility was not able to be
calculated from driliing information because the unit was not fully penetrated and the
uppermost surface represents an erosional surface: However, a strike and dip measurement
frdm an outcrop of the McCurtain Shale .on the west bank of the Arkansas River east of the
Fansteel property boundar‘y: indicated the strike to be N20°W with a dip of 14 degrees to the

southwest.

A top of bedrock map (Figure 6) was prepared for the Fansteel site using drill hole data
collected during this assessment. - As shown in Figure 6, the top of bedrock wholly consists of
the McCurtain Shale with no detectable lithologic 'boundaries. The top. of bedrock surface
slopes from west to east over the majority of the Fansteel site. Howevei', along the southern
boundary of the subject site, the bedrock surface begins to rise slightly. Consequently, the
overall morphology of the bedrock surface beneath the Fansteel site resembles an eiongate
swale with a north-south axis. Figure 6 depicts a depression on the bedrock surface in the
northeast quadrant of the site roughly centered around Monitoring Well MW-72S. This
depression in the bedrock surface most likely is a result of construction activity associated with
the installation of the french drain circumventing Pond No. 3, rather than naturalerosional

or depositional processes.

3.4 Site Hydrogeology | _ |

Hydrogeologic conditions of the Fansteel property were determined using groundwater
elevation data (Table 1), slug tests, data (Appendix C), and interpretation of geologic data
discussed in precedinig sections. Twenty-nine groundwater monitoring wells were installed to
communicate with two distinct zones of saturation. Monitoring Wells MW-51S through
MW-75S were installed to communicate with the unconsolidated zone of saturation and
Monitoring Wells MW-151D, MW-161D, MW-167D, and MW-174D were installed to communi-

cate with a water-bearing zone within the shale bedrock.
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Wells MW-151D, MW-161D, MW-167D, and MW-174D were 3.82 x 10, 1.54 x 105, 1.08 x 1073,
and 9.72 x 10 centimeter per second respectively. However, it should be noted that the
saturated zone in MW-167 was 17 feet compared to 5.5, 6.0, and 7.25 feet in the other three
bedrock monitoring wells. This inay account for the anomolously high hydraulic conductivity

at this location. Based on these hydraulic conductivities, mean conductivities were calculated

for the two bedrock flow directions. The mean conductivity for the westerly flow is 8,30 x 108

centimeter per second. The mean conductivity for the easterly flow (includes MW-167D) is

5.45 x 10" centimeter per second.

An average linear groundwater velocity was calculated using effective porosities of 5 and 10
percent. Five percent was assumed to account for little fracturing within the saturated zone
and 10 percent was assumed to account for moderate fracturing within the saturated zone.
Based on an effective porosity of 5 percent, the avérage linear groundwater velocity was
calculated to be 938 x 107 and 1.85 x 10°° centimeter per second for the westerly and easterly
flow directions respectively. Based on an effective porosity of 10 percent, the average linear
groundwater velocity was calculated to be 4.69 x 10”7 and 9.27 x 10° centimeter per second for

the westerly and easterly flow directions respectively.

The volume of groimdwater flow through the McCurtain Shale zone of saturation in the
eastern portion of the Fansteel property area was determined to be 5.18 x 10° gallon per
minute. The volume of groundwater flow through the shale in the western portion of the
subject property is 8.30 x 10" *§ gallon per minute. Slug test and average linear groundwater

velocity calculations are presented in Appendix C.

3.4.3 Multiwell Aquifer Characterjzation Test
A 65-hour pumping test was conducted in the southwestern quadrant of the Fansteel property

to further characterize the unconsolidated aquifer. Because no impacts were observed to the
McCurtain Shale, a pumping test was not required for this aquifer. Monitoring Well MW-53S
was utilized as the pumping well for the unconsolidated aquifer while Monitoring
Wells MW-52S, MW-54S, MW-61S, MW.- 63S and MW-68S, and Observatlon Wells OW-1, OW-2

and OW-3 were used as observatlon pomts
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A step test performed on the pumping well _ind'icated'v that the well could not sustain pumping
rates more than 1.0 g'allon per minute. A rate of 0.5 gallon per minute prodﬁced va slight
decrease in hydraulic head over time. Consequently, a rate of 0.1 gallon per minute was
determined to be the highest rate at which the pumping well could be pumped in order to
retain its yield for the duration of the pump test. Based on water level measurements made
at the designated observation points, it does not -iappear that the pumping test produced a
measurable response in the unconsolidated aquifer. Although, Observation Points OW-1 and
OW-2’ were located only 40 and 35 feet respectively from the pumpi‘ng well, no effects of the
pumpmg were observed. Consequently, the zone of influence produced by the pumpmg appears

to be conﬁned toa radlus of less than 35 feet




4.0 Remediation Assessment Results

4.1 Chemical Characteristics

The chemical characteristics of soil, groundwater, and pond residues were determined usiﬁg
the methodologies and analytical parameters preserited in Chapter 3.0 of this report. The
following sections present a summary of the results of the chemical analysis performed on

various media present on site.

4.1.1 Site Soils _ _
Soil samples were collected and arialyzed from all of the soil borings, shallow monitoring well

boreholes, and test pits installed at the site. Generally, three soil samples for chemical analysis

" were selected from each soil boring and shallow monito’ring. well borehole based on the criteria

described in Chapter 3.0 of this report. One soil sample was selected for chemical analysis from

each of the test pits.” All soil samples were analyzed for the following parameters:

* Total metals (antimony, arsenic, barium, cadmium, calcium,
chromium, columbium, lead, mercury, nickel; silver, selenium,
tantalum, and tin) '
Ammonia

Fluoride

Sulfate

pH

MIBK (4-methyl-2-pentanone)

Additionally, 20 percent of all soil samples selected for analysis was also analyzed for TCLP
metals to determine the mobility of certain constituents. Soil samples were selected for TCLP
metals analysis based on thevhighest total metals concentration detected. Results of the soil
sample analyses were compared to typical concentration ranges or proposed RCRA corrective
action levels, if availéble, to identify potential areas which may be of concern. These
concentration rariges and pfoposed corrective action levels are summarized in Table 2.

Analytical results for soils analyses are presented in Table 3 for soil borings and shallow

~ monitoring well boreholes and Table 4 for test pits.

With the exception of antimony; mercury, selenium, and' silver, the metals analyzed were

detected in the majority of site soil samples at various concentrations. Antimony, generally not
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identified in site soil samples, was present at concentrations up to 56 milligrams per kilogram

(mg/kg) in Boring B-64, 9.5 - 12.5 feet) when identified. Arsenic ranged from not detected to

a concentration of 33 mg/kg (B39, 12.0 feet to 13.0 feet). Barium was detected in the great

majority of samples collected at the site and ranged in concentrations from 10 mg/kg (B-33, 0 -
0.5 feet) to 3,100 mg/kg (B-56, 4.5 - 7.0 feet). Cadmium ranged from not detected to a
concentration of 36 mg/kg (B-50, 0 - 0.5 feet). Calcium was widely distributed throughout site
soils at a concentration up to 220,000 mg/kg (B-55, 1.0 feet to 2.0 feet). Chromium was
identified in site soils up to a concentration of 240 mg/kg (B-61, 0 feet to 0.5 feet). Columbium
detected in all but a few soil samples ranged in concentrations from 1.2 mg/kg (B-5, 0 feet to
0.5 feet; B-20, 2.5 feet to 4.0 feet; B-47, 0 feet to 0.5 feet; MW-‘BSS, 23.5 feet to 26.2 feet; and
TP-6, 0.8 foot) to 2,100 mg/kg (MW-66S, 0 feet to 2 feet). Lead, another metal detected in the
vast majority of site soil samples, ranged in concentrations from 0.58 mg/kg (B-42, 0.5 foot to
2.0 feet) to 91 mg/kg (B-25, 23.5 feet to 26.8 feet). Mercury was detected in only a small
number of site soil samples with the highest concentration identified being 1.4 mg/kg (B-61,
0 foot to 0.5 feet). Nickel ranged from not detected to 79 mg/kg (B-1, 19.5 feet to 22 feet).
Silvef was identified in only one sample collected at the site (MW-55S, 14.5 feet to 17.0 feet)
at a concentration of 2.6 mg/kg. Selenium was not detected in many site soil samples but,
when identified, ranged in cohcentrations from 0.26 mg/kg (MW-65S, 0 feet to 0.5 feet) to
0.50 mg/kg (B-68, 7.5 feet to 10.0 feet). Tantalum was present in the majority of soil samples

at concentrations ranging from 1.2 mg/kg (B-36, 23.0 feet to 24.5 feet) to 1,500 mg/kg

(MW-668, 0 feet to 2 feet). Tin ranged from not detected up to a concentration of 2,200 mgkg
(B-64, 9.5 feet to 12.5 feet). '

Total concentrations of the following metals were present in site soils either within typical
concentration ranges and/or below p.roposeld RCRA corrective action levels: arsenic, barium,
cadmium, caleium, chromium, lead, mercury, nickel, selenium, and silver. Total concentrations
of antimony exceeded the proposed RCRA corrective action level of 30 mg/kg in only two site
soil samples: B-64 (9.5 feet to 12.5 feet), 56 mg/kg and B-72 (15 feet to 16 feet), 40 mg/kg.

Tin which curfenfly does not have a proposed corrective action level was present in the
majority of site soil samples at concentrations outside its typical range of less than 0.1 to
7.4 mg/kg. The highest concentrations of tin detected in site soils were present in the
following samples: B-1 (12 feet to 14.5 feet), 1,800 mg/kg; B-35 (11 feet to 12 feet), 440 mg/kg;
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B-36 (11 feet to 13 feet), 480 mg/kg; B-47 (15 feet td 17.5), 710 mg/kg; B-64 (9.5 feet to
12.5 feet), 220 mg/kg; and B-72 (15 .feet to 16 feet), 630 mg/kg. '

Columbium and tantalum currently do not have established typical concentration ranges or
proposed RCRA corrective aétion levels. The highest concentrations of columbium detected in
site soils were present in the following samples: B-1 (12 feet to 14.5), 730 mg/kg; B-2 (9.5 feet
to 12 feet), 510 mg/kg; B-4 (2 feet to 4.5 feet), 320 mg/kg; B-49 (0 feet to 0.5 feet), 330 mg/kg;
B-64 (9.5 feet to 12.5 feet), 400 mg/kg; MW-668S (0 feet to 2 f'eet), 2,100 mg/kg; and MW-67S
(0 feet to 2), 740 mg/kg. The highest concentrations of tantalum were observed in B-4 (2 feet
to 4.5 feet), MW-66S (0 feet to 2 feet), and MW-67S (0 feet to 2 feet) at 330, 1,500 and
130 mg/kg respectively. '

As stated earlier, 20 percent of the soil samples collected throughout the site were analyzed for
TCLP metals. Only one of the samples analyzed for TCLP metals exhibited a leachable metal
concentration of concern. This sample was collected from B-56 (4.5 feet to 7.0 feet) and

exhibited a leachable concentration of barium of 200 mg/l.

Fluoride was detected in all site soil samples submitted for analyses up to a concentration of
66,000 mg/kg in B-1 (12 feet to 14.5 feet). No RCRA corrective action level has been proposed
for fluoride at this time. The typical range of fluoride concentrations in soil is less than 10
mg/kg to 1,900 mg/kg. This concentration range was exceeded by a number of site soil samples,
most notably: B-1 (12 feet to 10.5 feet, 17 feet to 19.5 feet, and 19.5 feet to 22 feet), 66,000,
13,000, and 10,000 mg/kg respectively; B-2 (9.5 feet to 12 feet, 24.5 feet to 27 feet, and 27 feet
to.31 feet), 60,000, 24,000, and 23,000 mg/kg respectively; B-15 (9.2 feet to 10 feet), 9,100
mg/kg; B-22 (0 feet to 0.5 foot), 5,600 mg/kg; B-29 (0 feet to 0.5 foot, 0.5 foot to 2.5 feet, and
23 feet to 24.5 feet), 6,400, 43,000, and 6,500 mg/kg respectively; B-35 (10 feet to 11 feet and
11 feet to 12 feet), 17,000 and 53,000 mg/kg; B-36 (11 feet to 13 feet), 13,000 mg/kg; B-49 (0
feet to 0.5 foot), 7,900 mg/kg; B-51 (24 feet to 26 feet), 5,400 mg/kg; B-52 (0.5 foot to 2.5 feet),
5,600 mg/kg; B-54 (0.5 foot to 2.0 feet), 31,000 mg/kg; B-55 (1 foot to 2 feet and 7 feet to 9.5
feet), 6,800 and 5,800 mg/kg; B-59 (12.5 feet to 15 feet), 8,800 mg/kg; B-61 (0 feet to 0.5 foot),

13,000 mg/kg; B-62 (15 feet to 17 feet), 5,200 mg/kg; B-64 (18 feet to 20 feet), 14,000 mg/kg;

B-70 (12.5 feet to 14.0 feet), 5,200 mg/kg; B-72 (12.5 feet to 15 feet and 15 feet to 16 feet),
6,800 and 12,000 mg/kg; MW-66S (0 feet to 2 feét and 14.5 feet to 17 feet), 8,900 and 6,100
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mg/kg; MW-67S (12.0 feet to 14.5 feet and 19.5 feet to 22.0 feet) 12,000 and 5,100 mg/kg;
MW-71S (2 feet to 4.5 feet), 6,000 mg/kg; and TP-6 (0.8 foot), 6,200 mg/kg. .

Ammonia was also identified in site soil samples at concentrations up to 1,780 mg/kg in
MW-67S (19.5 feet to 22 feet). No typical concentration ranges for ammonia in soil have been

 established and no RCRA corrective action levels have been proposed at this time. The highest
concentrations of ammonia detected in site soils were exhibited by the following samples: B-1
(17 feet to 19.5 feet), 780 mg/kg; B-35 (10 feet to 11 feet), 480 mg/kg; B-58 (9.5 feet to 12 feet),
1,100 mg/kg; B-61 (15 feet to 17 feet), 560 mg/kg; B-62 (15 feet to 17 feet), 540 mg/kg; B-63 (15
feet to 17.5 feet), 520 mg/kg; and MW-67S (12 feet to 14.5 feet, 19.5 feet to 22 feet, and 22 feet
to 24.5 feet), 1,580, 1,780, and 1,300 mg/kg respectively.

Sulfate was detected in site soils at concentrations up to 10,000 mg/kg in B-9 (12 feet to 15
feet). No typical concentration ranges or proposed RCRA corrective action levels have been
established for sulfate. The highest concentrations of sulfate were detected in the following
site soil samples: B-9 (12 feet to 15 feet and 15 feet to 17 feet), 10,000 and 4,200 mg/kg; B-12
(17.5 feet to 19 feet), 600 mg/kg; B-19 (0 feet to 0.5 foot), 1,420 mg/kg; B-35 (11 feet to 12 feet),
640 mg/kg; B-36 (11 to 13 feet), 700 mg/kg; B-48 (24.5 feet to 26 feet), 540 mg/kg; B-53 (23 feet
to 24.9 feet), 740 mg/kg; B-568 (9.5 feet to 12 feet), 860 mg/kg; B-63 (15 feet to 17.5 feet), 660
mg/kg; MW-59S (9.5 feet to 12 feet), 780 mg/kg; MW-64S (0 feet to 0.5 foot), 680 mg/kg;
MW-67S (19.5 feet to 22 feet and 22 feet to 24.5 feet), 1,120 and 960 mg/kg; MW-71S (19.5 feet
to 22 feet), 1,500 mg/kg; and MW-73S (13.02 feet to 14.2 feet), 520 mg/kg.

MIBK was also identified in several site soil samples. A proposed RCRA corrective action level
has been established for MIBK. This level is 4,000 micrograms per kilogram (pg/kg). The
following site soil samplés exhibited concentrations of MIBK in excess of the proposed RCRA
corrective action level: B-1 (12 feet to 14.5 feet, 17 feet to 19.5 feet, and 19.5 feet to 22 feet),
75,000, 65,000, arid 64 pg/kg respectively; B-2 (9.5 feet to 12 feet, 24.5 feet to 27 feet, and 27
feet to 31 feet), 14,000, 25,000, and 5,700 pg/kg respectively; B-35 (10 feet to 11 feet and 11
feet to.12 feet), 23,000 and 91,000 pg/kg; B-36 (11 feet to 13 feet), 6,900 pg/kg; B-47 (15 feet
to 17 feet and 24.5 feet to 26 feet), 190,000 and 20,000 pg/kg; B-59 (12.5 feet to 15 feet), 22,000
pgkg; B-64 (9.5 feet to 12.5 feet and 18 feet to 20 feet), 30,000 and 33,000 pg/kg; B-72 (16 feet
to 16 feet), 7,600 pg/kg; MW-73S (13 feet to 14.2 feet and 14.7 feet to 15 feet), 45,000 and
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10,000 pg/kg; and MW-64S (14.5 feet to 17 feet and 19.5 feet to 22 feét), 19,000 and 83,000
ug/kg. ' |

4.1.1.1 Distribution of Contaminants of Concern in Site Soils
Figure 9 illustrates the location of the parameters of concern identified in excess of typical soil
. concentration ranges or proposed corrective ’action levels. As stated earlier, ammonia does not
have a typical soil concentration range or proposed corrective action level. Figure 9 identifies
the location of ammonia concentrations generally detected in excess of 10 mg/kg. As this figure
illustrates, the vast majority of soil contamination is confined to the eastern area of the site,
downgradient or in the immediately vicinity of the Chemical "A" Building, Chemical "C"
Building, Pond No. 2, and Pond No. 3. The most pervasive constituents identified in this
portion of the site (MIBK, ammonia, ﬂuoride, tin, and columbium) are consistent with plant

operations and activities historically conducted in this area.

The presence of these constituents appears to be well distributed throughout the soil column
in this area with the exception of MIBK and ammonia. MIBK and ammonia, almost without
exception, were present at depths greater than 5 feet in the borings in this area and do not
appear to present a surficial concern. Antimony was identified in only two borings in this area
at concentrations only slightly in excess of typical ranges and, therefore, does not appear to

present significant concern.

Barium which is not widely distributed in site soils at significant levels was identified at one
specific location (B-56) at a concentration that presents some concern. Leachable
concentrations of barium were present in soils from B-56 at levels sufficient to classify these
materials as characteristically hazardous. Barium was not identified in soil borings
immediately surrounding this location at significant concentrations. Therefore, the presence
of the elevated concentration of barium within B-56 appears to be ardiscrete and isolated
occurrence. Columbium, fluoride, and ammonia were also identified at relatively elevated
concentrations in soils to the east of Ponds Nos. 5, 6,7, 8, and 9. However, the concentrations
of these constituenits were typically less than that exhibited in soils to the east of the

Chemical "A" Building and in the area of Ponds Nos. 2 and 3.




4.1.2 Pond Residues
Residue samples were collected from each of the ponds located on the Fansteel site including
Ponds Nos. 2, 3, 5, 6, 7, 8, and 9. The residue samples were collected in accordance with the

sampling methodologies outlined in Chapter 3.0 of this report. Each residue sample was

analyzed for the following parameters: -

* Total metals: antimony, arsenic, barium, beryllium, cadmitim,
chromium, columbium, lead, mercury, molybdenum, nickel,
selenium, silver, tin, and tantalum. 7 _

* TCLP metals (arsenic, barium, cadmium, chromium, lead,
mercury, selenium, silver, and nickel).

* Ammonis, chloride, fluoride, nitrate, sulfate, and cyanide.

* Aluminum, calcjium, iron, potassium, magnesium, manganese,

and sodium. :
¢ Alkalinity, pH, and specific. conductance.
* VOCs. '

* Semivolatile organic compounds.

These parameters were utilized to define the characteristics of the "pond residues. The

following sections discuss the analytical results for the residue samples on a pond-by-pond

basis.

4.1.2.1 Pond No. 2 ‘

A total of nine residue samples were collected from three sampling locations within Pond No. 2
(Figure 2). Silver was present in Pond No. 2 residue at concentrations ranging from 10 to 52.7
mg/kg. Arsenic was detected in only three residue samples at concentrations up to 74.3 mg/kg.
Barium ranged in coﬁcentrations from 284 to 2,180 mg/kg. Beryllium was detected at
concentrations ranging from 10.3 to '33.,1 mg/kg. Cadmium was not detected in any of the Pond
No. 2 residue s‘aﬁples. Chromium ranged in concentrations from 153 to 740 mg/kg. Mercury
was identified at concentrations ranging from 0.260 to 2.74 mg/kg. Molybdenum ranged in
concentrations from 21 to 40 mg/kg. Nickel ranged from nondetected to 103 mg/kg. Lead
ranged from nondetected to 167 mg/kg. Antimony was detected at concentrations ranging from
61.9 to 576 mg/kg. Selenium was not detected in any Pond No. 2 residue samples. Tin rﬁnged
in concentrations from 830 to 6,000 mg/kg. Columbium ranged in concentrations from 1,200

to 11,000 mg/kg and tantalum ranged from 970 to 7,100 mg/kg. Cyanide ranged from not
detected to 11 mg/kg. :
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Analysis of the nine residue samples for TCLP metals indicated that all residue samples
exhibited leachable concentrations of chromium. Five of the residue samples contained
leachable concentrations of chromium in excess of 5.0 milligrams per liter (mg/l), the maximum
contaminant level (MCL). The concentrations of leachable chromium in the five samples

ranged from 5.0 to 20.0 mg/l.

Ammonia was present in Pond No. 2 residues at concentrations ranging from 1.3 to 8.9 mg/l.
Chloride ranged from nondetected to 5.7 mg/l. Fluoride was detected from 110 to 650 mg/l.
Nitrate ranged in concentrations from 0.12 to 0.46 mg/l. Sulfate was detected at
concentrations from 2.6 to 510 mg/l. Aluminum ranged from nondetected to 270 mg/l. Calcium
was present at concentrations ranging from 13 to 300 mg/l. Iron ranged from 110 to 640 mg/l.
Potassium was identified at concentrations ranging from 15 to 170 mg/l. Magnesium ranged'
from 16 to 50 mg/l. Manganese was present at concentrations ranging from 27 to 150 mg/l.

Sodium ranged from not detected to 58 mg/l.

The alkalinity of all Pond No. 2 residue samples was below 2.0 mg/l calcium carbonate.
Specific conductance :ah_ged from 845 to 5,660 micromhos per centimeter. The pH of Pond
No. 2 residues rénged from 2.33 to 3.38 standard units. The only VOC detected in Pond No. 2
“residue samples was MIBK, identified in each of the nine residﬁe samples at concentrations

ranging from 43,000 to 730,000 micrograms per liter (j2g/1).

No semivolatile organic compounds were detected in Pond -(No. 2 residue samples with the
- exception of di-N-butyl phthalate. However, this constituent was also detected in quality
assﬁrance/quality control (QA/QC) samples associated with the fesi_due samples and may be
associated with plastic sample collection equipment. It is not believed that di-N-butyl
phthalate is actually present in Pond No. 2 residues. The results for the analysis of Pond
No. 2 residues are summarized in Table 5. Figure 10 illustrates the location of various

parameters of concern identified in Pond No. 2 residues.

4.1.2.2 Pond No. 3
A total of 15 residue samples were collected at 5 separate locations within Pond No. 3 in

accordance with the methodologies presented in Chapter 3.0 of this report. Silver

concentrations within Pond No. 3 residues ranged from 9.6 to 37 mg/kg. Arsenic ranged from
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not detected to 109 mg/kg. Barium was detected at concentrations from 288 to 1,720 mg/kg.
Beryllium ranged from 8.5 to 39.8 mg/kg. Cadmium was identified in only one Pond No. 3
residue sample at a concentration of 5.9 mg/kg. Chromium concentrations ranged from 1,640
to 1,970 mg/kg. Mercury ranged from not detected to 3.5 mg/kg. Molybdenum, nickel, lead,
and antimony were dete’rcted at concentrations up to 49, 56.4, 137, and 241 mg/kg respectively.
Selenium was not detected in any of the 15 Pond No. 3 residue samples. Tin was identified
at concentrations ranging from 210 to 3,900 mg/kg. Columbium'ranged from 720 to 4,400
mg/kg and tantalum ranged from 260 to 2,200 mg/kg. Cyanide ranged from not detected to
concentrations up to 160 mg/kg.

TCLP metal analysis of Pond No. 3 residue samples indicated that leachable concentrations of .

chromium were present at levels above the MCL for this metal, 5.0 mg/l. Thirteen of the 15

residue samples collected from this pond exhibited leachable concénti’ations of chromium

ranging from 6.7 to 36 mg/l.

Ammonia was detected in Pond No. 3 residues at concentrations ranging from 2.9 to 7.5 mg/l.
Chloride ranged from not detected to 48 mg/l. ‘Fluoride was identified at concentrations
ranging from 32 to.670 mg/l. Nitrates ranged from not detected to 2.6 mg/l. Sulfates ranged
from 2.6 to 540 mg/l. Aluminum ranged from not detected to 100 mg/l. Calcium was present
at concentrations ranging from 20 to 270 mg/l. Iron, potassium, magnesium, manganese, and

sodium were identified at concentrations up to 380, 170, 55, 140, and 37 mg/l respectively.

Alkalinity was detected in only one Pond No. 3 residue sample at 3.0 mg/l calcium carbonate.
Specific conductance ranged from 714 to 6,220 microhms per centimeter. The pH of Pond
No. 3 residue samples ranged from 2.10 to 5.56 standard units. '

The only VOC detecfed in Pond No. 3 residues was MIBK. MIBK was identified in each of the
15 Pond No. 3 residue samples at concentrations ranging from 34,000 to 1,300,000 pg/kg.

No semivolatile organic compounds were detected in Pond No. 3 residues with the exception
of di-N-butyl phthalate which is believed to be associated with plastic samples collection
equipment. Analytical results for Pond No. 3 residue samples are summarized in Table 6.
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Figure 10 identifies the location of various parameters of concern present in Pond No. 3

residues.

4123 Pond No. 5 .

A total of five residue samples were collected from Pond No. 5 at three separate sampling
locations in accordance with the methodologies presented in Chapter 3.0 of this report. No
silver, arsenic, cadmium, cyanide, or selenium was detected in Pond No. 5 residue samples.
Barium was identified at concentrations ranging from 28.1 to 119 mg/kg. Beryllium ranged
from 3.2 to 15.6 mg/kg. Chromium was detected in Pond No. 5 residues at concentrations
ranging from 45.8 to 164 mg/kg. Mercury was present at levels up to 0.410 mgkg and
molybdenum at concentrations up to 21 mg/kg. Nickel ranged in concentrations from 17.5 to
143 mg/kg. Lead was detected at concentrations up to 89.8 mg/kg. Antimony ranged form 140
to 4,200 mg/kg. Columbium and tantalum were detected in each residue sample form Pond

No. 5. Columbium ranged from 870 to 8,100 mg/kg and tantalum ranged from 270 to 5,200

TCLP metals analysis of the Pond No. 5 residue samples did not identify the presence of metals
above established MCLs. Leachable concentrations of nickel were detected in one Pond No. 5

residue sample at a concentration of 1.3‘_i11g/1_. No MCL has been established for nickel.

Ammonia was detected in four of the five Pond No. 5 residue samples at concentrations up to
16 mg/l. Chloride was identified in only two samples at concentrations of 6 and 19 mg/l.
Fluoride was detected in each sample at concentrations ranging from 3.8 to 9.6 mg/l. Nitrate
and sulfate were detected in eacvh Pond No. 5 residue sample at concentrations up to 7.6 and

900 mg/l respectively.

Aluminum and iron were not detected in any of the pond No. 5 residue s,am_pl’es. Calcium
ranged from 57 to 610 mg/l. Potassium, magnesium, manganese, and sodium were present at

trace levels up to 38, 19, 13, and 39 mg/l respectively.

The alkalinity of Pond No. 5 residues ranged from 21 to 60 mg/l calcium carbonate. Specific
conductances ranged from 384 to 2,500 micromhos per centimeter. The pH of Pond No. 5
residues ranged from 7.93 to 10.31 standard units.
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No VOCs or semivoldtile organic compounds were detected within the Pond No. 5 residue
samples with the exception of bis(2-ethylhexyl) phthalate and di-N-butyl phthalate. The

presence of these phthalates are believed to be associated with plastic sample collection

equipment used to handle the residue samples. The results for the analysis of Pond No. 5

residue samples are summarized in Table 7. Figure 10 identifies the location of various

parameters of concern identified in Pond No. 5 residues,

4.1.2.4 Pond No. 6 _
Two residue samples were collected from the bottom sediments of Pond No. 6 in accordance

with the sampling methodologies outlined in Chapter 3.0 of this report. No silver, arsenic,
cyanide, molybdenum, lead, or selenium were detected in sediment samples from Pond No. 6.
Barium was detected at 74.2 and 195 mg/kg in the two residue samples. Beryllium, cadmium,
chromium, and mercury were identified at 9 and 10.9 mg/kg, not detected and 11 mg/kg, 183
and 249 mg/kg, and 0.221 and 0.414 mg/kg respectively in the two sediment samples.
Antimony was present in both samples at 126 and 134 mg/kg. Tin was detected at 1,100 and
1,400 mg/kg. Columbium and tantalum were detected at 260 and 2,700 mg/kg (columbium) and
310 and 960 mg/kg (tantalum). '

No TCLP metals were detected in Pond No. 6 sediment samples. Ammonia was present at 0.51
and 0.84 mg/; chloride at 2.2 and 3.9 mg/, and fluoride at 4.6 and 11 mg/l. Nitrate was
detected in only one sédiment sample at 0.14 mg/l. Sulfates were present at 73 and 1,200 mg/1.

Aluminum, iron, magnesium, manganese, and sodium were not detected in Pond No. 6

sediments. Calcium was detected at 41 and 520 mg/l and potassium was present at 15 and 17

mg/l.

The alkalinity of the two Pond No. 6 sediment samples was 8 and 18 mg/l calcium carbonate.

Specific conductance was measured at 283 and 2,093 micromhos per centimeter. The pH of the

two sediment samples was 7.93 and 8.08 standard units,

No VOCs or semivolatile organic compounds were detected within the two Pond No. 6 sa:hpl_e_s.
Analytical results for Pond No. 6 are summarized in Table 8. Figure 10 identifies the location
of various parameters of concern detected in Pond No. 6.

0
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4.1.2.5 Pond No. 7

A total of two sediment samples from Pond No. 7 were collected for analysis in accordance with
the sampling protocols outlined in Chapter 3.0 of this report. No silver, arsenic, cyanide,
cadmium, molybdenum, or selenium were detected in these two sediment samples. The
following metals were detected in the two sediment samples at the concentrations identified:
barium (79.7 and 91.7 mg/kg), beryllium (21.4 and 22.5 mg/kg), chromium (358 and 406 mg/kg),
mercury (1.72 and 2.98 mg/kg), nickel (61.1 and 95 mg/kg), lead (98.4 and 102 mg/kg),
antimony (366 and 623 mg/kg), tin (3,000 and 3,400 mg/kg), columbium (5,700 and 7,600
mg/kg), and tantalum (1,600 and 1,900 mg/kg). No TCLP metals were detected in the two

sediment samples.

Ammonia was detected at 3.3 and 7.8 mg/l. Chloride was present at 8.9 and 22 mg/l and
fluoride was identified at 5.4 and 9.9 mg/l. No nitrate was detected in the two Pond No. 7
sediment samples. Sulfates were detected at 140 and 720 mg/l in the two samples.

No aluminum, iron, magnesium, or manganese was detected in Pond No. 7 samples. Calcium

was identified at 64 and 240 mg/], potassium at 30 and 39 mg/l, and sodium at 40 and 53 mg/l.

The alkalinity of the two sediment samples was determined to b.e 14 and 20 mg/] calcium
carbonate. The specific conductance of the two samples was measured at 735 and

1,530 micromhos per centimeter. The pH of Pond No. 7 sediments was 8.02 and 9.57 standard

units.

No VOCs or semivolatile organic compounds were detected in Pond No. 7 sediments.
Analytical results for Pond No. 7 are summarized in Table 9. Figure 10 illustrates the location

of various parameters of concern identified in Pond No. 7 residues.

- 4.1.2.6 Pond No. 8

A total of 15 residue samples were collected from 5 separate locations within Pond No. 8 in .
accordance with the sampling protocols outlined in Chapter 3.0 of this report. No silver,
cadmium, lead, seleriium, or cyanide were detected in any of the Pond No. 8 residue samples.
The following metals were detected at the indicated concentration ranges: arsenic (not

detected to 91.1 mg/kg), barium (24.2 to 105 mg/kg) beryllium (8.4 to 27.3 mg/kg), chromium
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(74.7 to 992 mg/kg), mercury (0.197 to 1.24 mg/kg), molybdenum (not detected to 38 mg/kg),
nickel (27.4 to 159 mg/kg), antimony (106 to 513 mg/kg), tin (360 to 1,800 mg/kg), columbium
(1,500 to 5,500 mg/kg), and tantalum (650 to 3,700 mg/kg). :

No TCLP metals were detected in the Pond No. 8 residue samples above established MCLs.

Nickel which does not have an established MCL associated with TCLP analysis was detected

in one sample at 1.3 mg/l.

Ammodia was identified in Pond No. 8 resid\;es at concentrations ranging from 7.3 to 19 mg/l.
Chlofide was detected at concentrations from 21 to 47 mg/l. Fluoride ranged from 2.4 to 9.0
mg/l. Nitrate, when detected, was present at concentrations up to 0.43 mg/l. Sulfate ranged
from 190 to 1,200 mg/. ‘ | |

No aluminum, iron, magnesium, or manganese was detected in Pond No. 8 residues. Calcium, -

- potassium, and sodium were present at concentrations up to 1,300, 74, and 98 mg/l

respectively.

The alkalinity of Pond No. 8 residues ranged from 18 to 2,080 mg/] calcium carbonate. The
specific conductance of the residue samples was measured at 1,050 to 8,350 micromhos per
centimeter. The pH of the residues in Pond No. 8 ranged from 7.84 to 12.67 standard units.
_ All pond residue samples with the. exception of P8-2C (14 feet to 20 feet) exhibited pH near
11.0 standard units or less. Residue Sample P8-2C exhibited a pH of 12.67 standard units.

This pH does not appear t_d be re_preéenta’tive of residues contained within Pond No. 8.

MIBK was detected in each of the 15 Pond No. 8 residue samples at concentrations ranging
from 4,800 to 190,000 pg/kg. Acetone was also detected in one residue sample at 3,000 ug/kg.
No semivolatile orgah_ic compounds were identified in Pond No. 8 residues with the exception
of di-N-butyl phthalate. Di-N-butyl plﬁ;ha.late was also detected in QA/QC samples associated
with Pond No. 8 residues and is believed to be associated with the use of plastic sample
collection trowels. The analytical results for Pond No. 8 are summarized in Table 10.

Figure 10 illustrates the location of various parameters of concern deteétéd in Pond No. 8.

e e e e ——————— e e e e
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4.1.2.7 Pond No. 9

A total of 15 residue samples were collected from 5 separate locations within Pond No. 9 in
accordgnce with the.m‘ethodologies outlined in Chapter 3.0 of this report. No silver, cadmium,
molybdenum, lead, or selenium were detected in Pond No. 9 residue samples. Cyanide, arsenic,
barium, mercury, and antimony when detected were present at concentrations up to 460, 74.5,
37.2,1.73, and 362 mg/kg respectively. Beryllium was detected at concentrations ranging from
11.5 to 17.0 mg/kg, chromjum ranged from 189 to 816 mg/kg, and nickel ranged from 37.2 to
88.3 mg/kg. Tin ranged from 580 to 1,500 mg/kg, columbium ranged from 2,100 to 5,500
mg/kg, and tantalum ranged from 640 to 1,300 mg/kg. TCLP metals analysis did not identify

the presence of leachable concentrations of metals above established MCLs.

Ammonia was detected in Pond No. 9 residues at concentrations ranging from 2.0 to 18 mg/kg.
Chloride and fluoride were identified at the following concentration ranges: 18 to 68 mg/l and
3.9 to 13 mg/l. Nitrate, when detected, was present at ¢oncentrations up to 0.32 mg/l. Sulfates
ranged from 140 to 1,600 mg/l.

No aluminum, iron, magnesium, or manganese were detected in Pond No. 9 residue samples.
Calcium was detected at concentrations ranging from 61 to 520 mg/l. Potassium
concentrations ranged from 24 to 65 mg/l and sodium was present from 35 to 100 mg/l in Pond

No. 9 residue samples.
The alkalinity on Pond No. 9 residue samples ranged from not detected up to 111 mg/ calcium
carbonate. Specific conductances ranged from 952 to 2,400 micromhos per centimeter. The

pH of Pond No. 9 residues was measured at 8.44 to 10.93 standard units.

MIBK was detected in all but one of the Pond No. 9 residue samples at concentrations rariging

from 6,000 to 190,000 ug/kg. 1,1,1-Trichloroethane was identified in one Pond No. 9 residue .

sample at 4,700 ug/kg. No other VOCs were detected in the residue sample. No semivolatile

organic compounds were detected in Pond No. 9 residues with the exception of bis(2'-ethyl'-'

bexyl) phthalate and di-N-butyl phthalate. The presence of the phthalates is believed to be

associated with the use of plastic sample collection equipment. The results of Pond No. 9-

" residue analyses are summarized in Table 11. Figure 10 illustrates the location of various

parameters of concern detected in Pond No. 9.
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4.1.2.8 Distribution of Contaminants of Concern ii Pond Residues

The residues present in each of the ponds located on site appear to be fairly well homogenized.
Although the chemistry of the residues may differ from pond to-pond, each individﬁ_al pond
residues chemistry is fairly consistent from sample location to sample location and from depth
to depth. No significant trends could be identified in any of the ponds which would indicate

the presence of particularly contaminated or relatively clean "layers” or locations.

A variety of metals is present in the residues contained in each of the ponds, the most notable
being chromium which was identified in Ponds Nos. 2 and 3 at levels considered
characteristically hazardous. MIBK was detected af. relatively significant concentrations in
Ponds Nos. 2, 3, 8, and 9 residues. No MIBK was detected in residues contained in Ponds -
Nos. 5, 6, or 7. As might be expected, ﬂuoride'concentrations were present at the highest
concentrations in Ponds Nos. 2 and 3. Ammonia concentrations were similar from pond to
pond. Ponds Nos. 2 and 3 exhibit écidic pH. Ponds Nos. 5, 6, 7, 8, and 9 exhibit slightly basic
pH. '

4.1.3 Surface Water and Sediments
A total of 6 sediment and 7 surface water samples were collected &t locations identified in

Figure 2. The following sections discuss the results of the analysis of these samples.

4.1.3.1 Sediments

Sediment samples were analyzed for the f'olloWing chemical parameters:

* Total metals (antimony, arsenic, barium, calcium, cadmium,
chromium, fluoride, lead, nickel, mercury, selenium, silver, tin,
columbium, and tantalum).

¢ Ammonia, sulfate, and pH.

e MIBK.

No silver, mercury, antimony, or selenium were detected in the sediment Samples. Arsenic,

barium, calcium, cadmium, chromjum, nickel, lead, and columbium were detected in oneé or

more of the sedime”nf éamples, however, the concentrations exhibited by these metals were
within typical soil concentrations ranges and, where applicable, were below proposed RCRA

corrective action levels.
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Tin was detected in SS-002 (22 mg/kg), SS-003 and SS-005 (17 mg/kg), and SS-1 (28 mg/kg) at
concentrations slightly above the typical soil concentration range for this metal (less than 0.1
to 7.4 mg/kg). Fluoride was identified in sediment Samples SS-002 (3,700 mg/kg) and SS-003
(2,100 mg/kg) at concentrations outside the typical soil concentration range for this parameter
(less than 10 to 1,900 mg/kg). Tantalum does not currently have a typical soil concentration
range or proposed RCRA corrective action level. Tantalum was detected in the sediment

samples at concentrations ranging from 5.6 mg/kg (SS-005 and SS-2) to 13 mg/kg (SS-003 and
SS-1). | -

Ammonia was detected only in sediment sample SS-002 at a concentration of 26 mgkg. Sulfate
was present in all sediment samples at concentrations ranging from 44 to 66 mg/kg. The pH
of the sediment sample ranged from a low of 6.26 standard units in SS-B to a high of 7.18
standard units in SS-003. No MIBK was detected in any of the six sediment samples. The
analyfiéal results of the sediment samples are summarized in Table 12. Figure 9 illustrates -
the location of the various parameters identified in sediment samples at concentrations in

excess of typical ranges or proposed action levels.

4.1.3.2 Surface Water ,
A total of seven surface water samples were collected and analyzed for the following

parameters:

* Total metals (silver, arsenic, barium, calcium, cadmium,
chromium, mercury, nickel, lead, antimony, selenium, tin,
columbium, and tantalum).

* Fluoride, ammonia, nitrate, and sulfate.

e MIBK.

The surface water analytical results were compared to established USEPA Drinking Water
Standard MCLs, Table 13 where applicable, to identify potential areas of concern.

No silver, mercury, or selenium were detected in any of the surface water samples. Arsenic was
detected in all seven surface water samples; however, only one exhibited concentrations of this

metal above its established MCL of 50 pg/l. This sample was SS-001 which contained 188 pgl

- of arsenic. Barium was detected in all surface water samples with the exception of SS-001.
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All detected concentrations of barium were below its established MCL. Calcium which does not
have an established MCL ranged in concentrations from 11,600 pg/l in SS-003 to 111,000 pgl
in 8S-001. Cadmium was detected in all surface water samples with the exception of SS-002
and was present at concentrations above its MCL of 5 pg/l in the following samples: SS-001
(6.48 pg/l), SS-003 (5.11 pg/M), SS-005 (12.2 pg/), SS-1 (20.8 pg/M), SS-2 (15.2 pg/h), and SS-3
(6.51 pg/M). Chromium was detected in all surface water samples except SS-3 and was present
above its MCL of 10,0 pg/llin only 6ne sample, SS-1 (110 pg/l). Nickel which does not have an
MCL was detected in only two surface water samples, SS-002 (28.4 pg/l) and SS-1 (103 pg/).
Lead was detected in all surface water samples at concentrations rang'hig rom 1.74 to 276 pg/l.
No MCL is currently in effect for lead; however, an action level of 15 pg/l has been imposed
at the tap of drinking water supplies. Antimony was detected in only one sample, SS-002, at
a concentration of 85.1 ug/l. No MCL has been established for antimony. Tin which also does
not have an MCL was detected in two surface water samples, SS-001 (72 ig/l) and SS-1 (120
pgh). Columbjum and tantalum were only detected in SS-1 both at 300 pg/l. No MCL has

been established for either of these metals.

Fluoride which has an MCL of 4.0 mg/ was detected in each of the seven surface water
samples. Fluoride was present at concentrations above its MCL in SS-001 (9.4 mg/l) and
$S-002 (12 mg/l). Ammonia was identified only in SS-001 (6.7 mg/l), SS-002 (8.4 mg/), and
SS-3 (0.12 mg/l). Ammonia currently does not have an established MCL. Nitrate were detected
in all but one surface water sample, SS-003. An MCL for nitrate has been established of 10
mg/l and was equaled or exceeded in SS-001 (10 mg/l) ah/d 5S-002 (15 nig/l). The MCL for

sulfate is 250 mg/l and was exceeded in only one surface water sample, SS-001 (390 mg/1).

MIBK was detected only in surface water Sample SS-001 at a concentration of 500 pg/l. An
MCL of 2,000 ug/l has been established by the state of Oklahoma for MIBK. The analytical
results of surface water samples are summarized in Table 14. Figure 11 illustrates the

locations where parameters of concern were identified in excess of established MCLs. -

4.1.4 Groundwater
All 29 monitoring wells installed at the site were sampled and analyzed for the following

parameters:




4-17

* Total metals (antimony, arsenic, barium, cadmium, calcjum,
" chromium, lead, mercury, nickel, selenium, silver, tin, tantalum,
and columbium).

* Total fluoride, total ammonis, total nitrate, and total sulfate.
« MIBK.

* Dissolved metals (same specific metals as total analyses)
analysis was performed on groundwater samples from MW-55S,
MW-625, MW-63S, MW-65S, MW-66S, MW-67S, MW-73S, and
MW-74S for comparative purposes.

» TCL parameters were analyzed for in the following wells:
MW-51S, MW-52S, MW-60S, MW-61S, MW-62S, MW-66S,
- MW-67S, MW-718S, and MW-74S.

The following sections discuss the results of the chemical analysis of site groundwater samples,
As with the surface water samples, analytical results for groundwater were compared to

established MCLs (Table 13) to identify potentiél areas of concern.

4.1.4.1 Unconsolidated Zone of Saturation (Shallow Monitoring Wells)
A total of 24 monitoring wells were installed to communicate with the unconsolidated zone of
saturation present on site (MW-51S through MW-75S). The only total metals detected in

groundwater samples from shallow monitoring wells in excess of established MCLs or action

levels were aluminum, arsenic, cadmium, chromium, manganese, and lead. The MCL for
aluminum is 200 pg/l. This level was exceeded in samples collected from the following wells:
MW-51S (1,090 pg/l), MW-52S (5,620 ug/l), MW-60S (5,240 pg/l), MW-61S (6,040 pgh), MW-62S
(1,980 pg/l), MW-66S (13,200 pg/l), MW-67S (37,900 pg/l), MW-71S (26,700 jig/l), and MW-74S
(394,000 pg/M). The drinking water MCL for arsenic is 50 pg/l. This level was exceeded in

groundwater samples collected from the following wells: MW-57S (70.2 pug/), MW-58S (330 -

ng/), MW-59S (126 pg/, MW-60S (391 pg), MW-61 (405 pg/l), MW-62S (538 pg/), MW-635
(1,100 pg/l), MW-64S (177 pg/l), MW-65S (403 pg/l), MW-66S (205 pg/l), MW-67S (2,830 ug/),
MW-70S (126 pg/l), MW-71S (494 ug/l), MW-T3S (116 pg/l), and MW-74S (149 pg/).

The drinking water MCL for cadmium in 5 pg/l. The following monitoring wells exhibited
‘concentrations of cadmium in excess of 5 pg/l: MW-51S (18.1 pg/l), MW-52S (10.1 ug/),
MW-53S (7.17 pgfl), MW-55S (28.5 pg/l), MW-57S (8.45 pg/l), MW-58S (5.18 pgll), MW-59S (5.86
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pg/D, MW-60S (7.2 pgll), MW-61S (6.38 pg/l), MW-62S (5.39 ug/l), MW-63S (5.55 pg/l), MW-64S
(6.39 pg/l), MW-65S (10.1 pg/l), MW-66S (6.03 pg/l), MW-67S (6.69 pg/l), MW-68S (11 pg/l),
MW-69S (10.2 pg/l), MW-T0S (5.32 ug/l), MW-71S (12.8 pg/l), MW-72S (9.12 pg/l), MW-73S (79
pg/), MW-74S (119 pgl), and MW-75S (5.65 pg/).

Chromium was detected in only two shallow groundwater monitoring wells at concentrations
in excess of its drinking water MCL of 100 pg/l. These wells included MW-73S (126 pgh and
MW-74S (1,500 pg/l). Manganese was identified in nine wells in excess of its drinking water
MCL of 50 pg/l. These wells included MW-518 (207 pg/), MW-52S (619 pg/l), MW-60S (6,290
pgh), MW-61S (1,370 pg/M), MW-62S (718 pg/l), MW-66S (17,200 pg/l), MW-67S (321 pg/l),
MW-71S (20,000 pg/l), and MW-74S (266,000 pg/).

Lead currently does not have a drinking water MCL; however, the USEPA has imposed an
action level of 15 pg/l at the tap for drinking water suppliers. Six shallow monitoring wells
exhibited concentrations of lead in excess of 15 pg/l. These wells included MW-54S (34.6 pg/l),
MW-56S (16.7 pg/l), MW-56S (55.3 pg/l), MW-57S (15.8 pg/l), MW-69S (110 pg/l), and MW-73S
(110 pg.

Total silver, barium, copper, mercury, and selenium were either not detected in the
groundwater samples collected from the shallow monitoring wells or present at concentrations

below established MCLs.

Beryllium, calcium, cobalt, iron, potassium, magnesium, sodium, nickel, antimony, tin, thallium,
vanadium, zinc, columbium, and tantalum do not have established MCLs. These metals were
detected in one or more of the shallow monitoring wells with the exception of thallium.
Thallium was not detected in any of the 25 shallow wells. The remai;nder of these metals were
detected at the following total concentration ranges: beryllium from 1.19 pg1 (MW-51S) to 253
pg/l MW-748S); calcium from 1,070 pg/l (MW-67S) to 500,000 pg/l (MW-56S); cobalt from not
detected (MW-518S, 62S, and 67S) to 29Q pgl (MW-74S); iron from 926 pg/l (MW-51S) to
832,000 pgl (MW-748); potassium from 1,850 pg/l (MW-51S) to 235,000 pg/!l (MW-60S);
‘magnesium from 638 pg/l (MW-67S) to 48,000 pg/l (MW-62S); sodium from 32,400 pg/l
(MW-528) to 696,000 pg! (MW-60S); nickel from not detected (MW-51S, MW-52S, MW-53S,
MW-62S, and MW-70S) to 2,380 pg/l (MW-748); ﬁntimony from not detected (MW-51S,
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MW-52S, MW-53S, MW-54S, MW-58S, MW-59S, MW-60S, MW-61S, MW-62S, MW-64S,
MW-66S, MW-68S, MW-70S, MW-71S, MW-74S, and MW-75S) to 284 pg/l (MW-74S); tin from
not detected (MW-51S, MW-52S, ‘MW-57S, MW.-58S, MW-60S, MW-61S, MW-62S, MW-63S,
MW-64S, MW-66S, MW-68S, MW-69S, MW-70S, and MW-75S) to 160,000 pg/l1 (MW-56S);
vanadium from not detected (MW-518S) to 2,640 g/l (MW-74S); zinc from 18.3 pg/l (MW-61S)
to 1,480 pg/l (MW-74S); columbium from not detected (MW-51S, MW-52S, MW-53S, MW-59S,
MW-61S, MW-62S, MW-63S, MW-64S, MW-65S, MW-66S, MW-67S, MW-68S, MW-70, and
MW-75S) to 1,900 pg/l (MW-74S); and tantalum from not detected (MW-563S, MW-63S,
MW-64S, MW-65S, MW-66S, MW-67S, MW-68S, MW-70S, and MW-71S) to 600 pg/l (MW-74S).
Dissolved metals analysis was performed on gr‘ouﬁéWater samples collected from MW-55S,
MW-62S, MW-63S, MW-65S, MW-66S, MW-67S, MW-73S, and MW-74S. The dissolved metals
analysis was performed for comparative purposes with total metal concentrations. Dissolved
concentrations of silver were only detected in MW-73S (60 pg/1) and MW-74S (27 ug/M). The
concentrations of dissolved silver present in these well samples were below the established
MCL for this metal (100 pg/l). Dissolved arsenic concentrations exceeded the MCL for this
metal (50 pg/l) in the following wells: MW-62S (550 pg/), MW-63S (650 pg/l), MW-65S (300
ugh), MW-66S (430 pg/l), MW-67S (4,000 pg/M, MW-73S (180 pg/l), and MW-74S (910 pg/).
Dissolved concentrations of barium were not exhibited by any of the wells sampled at
concentrations in excess of this metal’s MCL. Dissolved concentrations of cadmium were
identified above its established MCL (5 pg/l) in the following wells: MW-55S (6.5 pg/),
MW-63S (5.1 pg/l), MW-66S (10 pg/), MW-73S (190 pg/), and MW-74S (110 pg/). Dissolved
concentrations of chromium were only detected in MW-73S (1,400 pg/) and MW-75S (1,500
pg/l). The concentrations of chromium detected in both of these wells exceed this metals
established MCL of 100 pg/l. Mercury was not detected m any of the eight wells at
concentrations in excess of its MCL. Dissolved concentrations of selenium were not identified
in any of the eight wells sampled. Dissolved iead was detected in the following wells at trace
concentrations: MW-55S (1.6 pg/), MW-67S (3.6 ug/), MW-73S (2.0 pg/l), and MW-74S (5.2

pgh).

Calcium, nickel, antimony, tin, columbium, and tantalum do not have established MCLs. These
metals were defected at the following dissolved concentrations in the wells identiﬁed below:
calcium was detected in MW-55S (13,000 pg/), MW-62S (180,000 pg/), MW-63S (280,000 pg/),
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MW.-65S (53,000 pg/l), MW-66S (67,000 pg/l), MW-67S (1,000 pg/l), MW-73S (8,000 pg/), and
MW-T74S (9,900 pg/l); nickel was detected in MW-55S (68 pg/l), MW-63S (53 pg/l), MW-65S (54
pg/l, MW-66S (120 pg/h), MW-73S (2,300 pgll) and MW-74 (2,300 pg/l); antimony was detected
in MW-558S (6.0 pg/l), MW-63S (4.2 pg/l), MW-65S (7.2 pg/l), MW-66S (4.3 pg/l), MW-67S (12
pg), and MW-74S (4.0 pgl); tin was identified in MW-62S (53 pg/l, MW-63S (61 pgl),
MW-67S (110 pg/l), MW-73S (1,300 pg/l), MW-73S (1,400 pg/l), and MW-74S (1,500 pg/); and
tantalum was detected in MW-62S (100 pg/1), MW-63S (200 pg/), MW.-67S (100 pg/l), MW-738
(900 pg/l), and MW.-74S (800 pg/l)

Total concentrations of fluoride were detected in excess of its established MCL (4 mg/l) in the
following wells: MW-558 (52 mg/1)), MW-57S (19 mg/l), MW-60S (7.4 mg/l), MW-61S (25 mg/l),
MW-62S (10 mg/), MW-63S (20 mg/), MW-64S (39 mg/l), MW-65S (42 mg/l), MW-66S (51 mg/l),
MW-67S (3,600 mg/l), MW-68S (5.0 mg/1), MW-69S (21 mg/1), MW-70S (16 mg/1), MW-71S (54
mg/), MW-728 (50 mg/), MW-73S (12 mg/l), MW-74S (8.5 mg/l), and MW-75S (38 mg/).

Ammonia which does not have an established MCL was detected in 17 of the 25 shallow
monitoring wells at concentrations ranging from 0.39 mg/l (MW-738) to 3,500 mg/l (MW-67S).
Total nitrate was detected above its MCL (10 mg/1) in the following wells: MW-52S (41 mg/1),
MW-57S (30 mg/l), MW-61S (29 mg/l), MW-62S (160 mg/), MW-66S (59 mg/l), and MW-67S (69
mg/l) Sulfate was detected in 16 of 25 shallow monitoring wells at concentrations in excess
of its MCL of 250 mg/l. These wells included MW- 525 (2,000 mg/l), MW-56S (2,000 mg/l),
MW-57S (270 mg/l), MW-58S (800 mg/1), MW-59S (1,600 mg/1), MW-60S (780 mg/1), MW-62S
(1,000 mg/l), MW-63S (1,900 mg/l), MW-64S (740 mg/l), MW-65S (420 mg/l), MW-66S (880
mg/l), MW-67S (2,900 mg/), MW-71S (690 mg/), MW-72S (1,200 mg/1), MW-73S (800 mg/), and
MW.-74S (1,600 mg/).

MIBK was detected in MW-64S (430 ug/h), MW-67S-(820 pgM), MW-718 (37 pug/l), MW-73S
(120,000 pg/l), and MW-74S (83,000 ug/). The state of Oklahoma has established an MCL for
MIBK of 2,000 pg/l. The only other VOCs detected in site wells were methyl! ethyl ketone
(MEK), 1,2-dichloroethene, and 2-hexanone. These constituents were only detected in MW-74S
at 21, 64, and 33 pg/l respectively. None of these three VOCs have established MCLs. No
semivolatile organic compounds were detected in the monitoring wells with the exception of
di-N-butyl phthalate which was identified in MW-67S (14 pg/l) and MW-74S (36 p g/l) Table 15
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summarizes the results of groundwater samples collected from the shallow monitoring wells.

Figure 11 illustrates the location of various parameters of concern detected above established

MClLs.

v

4.1.4.1.1 Distribution of Contaminants of Concern in the.Unconsolidated Zone of Saturation
Figure 11 illustrates the location of various contaminants of éoncern in shallow monitoring
wells. As with site soils, groundwater is most significantly impacted in.the areas of the site
downgradient of the Chemical "A" Building and in the immediate vicinity of Ponds Nos. 2 and
3 Groundwater in this area of the site exhibits elevated concentrations of ammonia, fluoride,
and MIBK. Concentrations of metals are also genefally higher in the monitoring wells in this

portion of the site than in other facility areas.

Groundwater samples collected from wells in the vicinity of the wastewater treatment ponds -

also exhibit some impacts associated with fluoride and ammonia. No MIBK was identified in

groundwater in this portion of the site.

4.1.4.2 Shale Bedrock Zone of Saturation

A total of four groundwater monitoring wells were installed at the Fansteel facility to
communicate with the shale bedrock zone of saturation (MW-151D, MW-161D, MW-167D, and
MW-174D). Grounidwater saimples collected from these wells were analyzed for the list of

parameters identified in Section 4.1.4 of this repoft.

Silver, barium, chromium, mercury, nickel, selenium, tin, columbiu’in, and tantalum were either
not detected or present at concentrations below established MCLs within samples collected
from the four bedrock monitoring wells. Arsenic was detected in each b‘edrock monitoring well
(MW-151D, 120 pg/l; MW-161D, 4.6 pg/l; MW-167D, 3.88 ug/l; and MW-174D, 11.3 pg/l). The
drinking water MCL for arsenic is 50 pg/l. Calcium was detected in each of the four wells at
concentrations ranging from 20,100 pgl (MW-151D) to 83,600 pg/l (MW-167D). Cadmium was
identified only in MW-151D (6.v3 pg/l). The MCL for cadmium is 5.0 pg/l. Lead was detected

-in each bedrock monitoring well at concentrations rangit_ig from 8.71 pg/t (MW-167D) to 122

pg/l (MW-161D). Antimony was detected only in MW-151D (38.2 pg/l) and MW-174D (30.8
pgh.
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Fluoride was detected in each well at concentrations below 4 mg/l, the MCL for this
constituent. Ammonia was detected in MW-161D (0.33 mg/l),. MW-167D (0.22 mg/), and
MW-174D (0.44 mg/l). Nitrate was detected in each of the four wells at concentrations ranging
from 0.31 mg/l (MW-161D) to 10 mg/l (MW-151D).

MIBK was detected only in MW-174D at a trace concentration of 13 pg/l. The method
detection limit for MIBK is 10 pg/l. However, this well was sampled again on April 30, 1993
and MIBK was not detected at this time. The presence of MIBK in the initial sample collected
from this well immediately after installation is believed to be associated with residual
contamination resulting from well installation that was not completely removed during initial
well development. The analytical results for the analysis of groundwater from the bedrock
wells are summarized in Table 16. Figure 11 illustrates the location of various parameters

detected above established MCLs:

4.1.4.2.1 Distribution of Contaminants of Concern in the Shale Bedrock Zone of Saturation
Figure 11 also summarizes the occurrence of specific chemical contaminants of concern in the
bedrock zone of saturation. Generally, the bedrock zone of saturation does not exhibit
concentrations of the various constituents of concern at levels which pose a significant concern.
Fluoride is not present in any of the bedrock monitoring wells at concentrations above MCLs.
Ammonia was detected in the three downgradient bedrock monitoring wells; however, the
concentrations are orders of magnitude less than those associated with the unconsolidated zone
of saturation. Results of the most recent sampling activities indicate that MIBK is not present
in the bedrock zone. The analytical results demonstrate that groundwater impacts of concern
are confined to the shallow zone of saturation. The bedrock zone of saturation does not appear

to have been adversely impacted by site operations.

4.2 Radiological Characteristics
Based on the field activities deséribed in Sections 3.9-and 3.10 of this fe‘pOrt, the following

determinations were obtained relating to the presence of radioactive materials on the south

and east plant area of the Fansteel property.
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42.1 Soils

42.1.1 Background Soils
Radiochemical analysis of the soils obtained from 30 background locations was utilized to

establish a baseline for comparison of site soils. The background soil samples were assumed
to be unaffected by Fansteel’s manufacturing operations. The background soil samples were
also assumed to be representative of the total content and distribution of radionuclides which
would be present on the Fansteel property withdut regard torany manufacturing activity.
Figure 3 preserits the location of the 30 background soil samples and Table 17 summarizes the -

results of their analyses.

Average values of gross alpha and gross beta activity were calculated from the background soil
analytical results. The average gross alpha activity measured in the background soils was
found to be 15.6 picocuries per gram (pCi/g). Results were distributed normally around this
value, i.e., the calculated sample standard deviation was 4.5 pCi/g. No background sample
results exceeded two standard deviations from the mean value of alpha activity. One sample
(Sample No. 9) showed alpha activity less than the mean value by more than two standard
deviations but less than three. The average gross beta activity measured in the background
samples was found to be 20.56 pCi/g. Results were distributed normally around the mean, i.e.,
the calculated sample standard deviation was 4.6 pCi/g. No background sample exceeded two
standard deviations from the mean value of beta activity. One sample (Sample No. 3), showed
beta activity less than the mean value by more than two standard deviations but less than
three. Based on the normal distribution of gross activity results, the average values for gross
alpha and gross beta radioactivity can be confidently applied to the results of similar analyses
at the Fansteel site as a background correction for purposes of detecting impacts to the 's,ite

by radioactive materials managed at the facility.

One reservation must be enunciated regarding the background radiochemistry values for gross
alpha activity. The results of the background radiochemistry survey exhibited a higher level
of alpha activity than might have been expected. These slightly elevated results are most
probably due to fallout from the nearby Oklahoma Gas and Electric (OG&E) coal-fired
electricity generation plant. Both uranium and thorium are emitted from coal-burning

facilities. The OG&E plant has been in operation in excess of 20 years and so may have




4-24

contributed measurable amounts of these long-lived radionuclides to the surface soil on the
land surfaces surrounding the generation plant. The Fansteel facility would be expected to
have received approximately the same addition as the areas sampled for the determination of

the radiochemical background.

Background soil samples were also analyzed for specific radionuclides of concern, specifically
uranium and fchorium. The concentration of uranium (including U-238, U-235, and U-234)
averaged 1.08 pCi/g with a sample standard deviation of 0.62 pCi/g. The concentration of
thorium (including Th-232, Th-230, and Th-228) averaged 3.33 pCi/g with a sample standard
deviation of 0.92 pCi/g. These results indicate a normal distribution of radionuclide
concentrations in the background soil. These average concentrations will be used to provide
a background radionuclide chce_ntration for interpreting the results of soil s’amplés obtained

from the Fansteel site.

Examination of the backgroﬁnd soils for Radium-226 (a Uranium-238 decay product) and
Radium-228 (a Thorium-232 decay product) indicates that the parent radionuclides are in a
condition of approximate equilibrium with their decay products. Results of the background

soil sample radiochemical analysis are also presented in Table 18.

42.1.2 Site Soils

Site soils were investigated for radioactive materials using both an instrument survey of the
ground surface and by laboratory analysis of soils obtained from borings, test pits, an:i
monitoring well installations. These investigations indicate the presence of radioactive

materials in site soils at various locations on the east plant area of the Fansteel property.

4.2.1.2.1 Instrument Survey Results
The results of the instrument survey of site soils are presented in Table 17. The location of

the soil instrument survey points is shown in Figure 4. The instrument survey of the exterior
grounds was able to yield relatively little additional information on the concentration of
radionuclides in the soil. Surveys of surface alpha and beta activity are only marginally useful
because of the short range of élpha and beta particles through soil. Gamma radiation survéys
are generally capablé of detecting the presence of concentrations of radionuclides in soils.

However, the presence of large quantities of radioactive materials in Pond No. 2, Pond No. 3,
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7 and, to a lesser extent, Pond No. § contributed a sufficiently high and variable background to

preclude meaningful interpretation of the results of the surface gamma radiation survey.

The results of the surface alpha radioactivity survey generally support the findings of the
subsurface radiochemical analysis. Elevated surface alpha radioactivity was observed in the
immediate surroundings of the residue impoundments, Pond No. 2 and Pond No. 3. Additional
elevated surface alpha particle activity was detected in the area east of the Chemical "A"

Building and along the railroad spur terfinus northwest of the Chemical "C" Building. |

Surface alpha particle surveys are more useful on finished surfaces. The paved ore storage‘pad
located west of the Chemical "A" Building showed widespread areas of elevated alpha particle
activity on the surface. Areas used for traffic carrying ores or residues between the storége pad

and the materials entrance for the Chemical "A" Building similarly showed elevated surface

activity, probably due to fugitive ore material or processing residues. These areas will be

remediated with regard to radioactive materials as part of site decommissioning activities.

42122 Soil Analysis Results ‘ v
Results of the soil radiochemical analyses performed on samples recovered from soil borings,

monitoring wells, teét pits, and surface sediments are presented in Tables 3, 4, and 12.
Locations of soil samples for radiochemical analysis are shown in Figure 2. Gross alpha and
grosé beta analysis was performed by counting 100 milligrams of dried soil using a gas flow

proportional counter. Specific radionuclides were determined by gamma spectrometry and

radiochemical analysis.

The following criteria were used to identify soil areas that may have been affected by

radioactive materials used at the Fansteel site:

o Gross alpha radioactivity in excess of 20 pCi/g. This level of
radioactivity represents one standard deviation above the local
background alpha activity of 15 pCi/g. '

¢ Total uranium (U-238, U-235, and U-234) in excess of 6.1 pCi/g.
This concentration of uranium represents 5 pCi/g above the
local background concentration of uranium in soil.
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¢ Total thorium (Th-232 and Th230) in excess of 8.3 pCi/g. This
concentration of thorium represents 5 pCi/g above the local
background concentration of thorium in soil.

Soils meeting one or more of these criteria for consideration as pdtént'ially affected by
radioactive materials from the Fansteel manufacturing operations are found throughout the
site, as shown in Figure 12. Potentially affected soils are found in various locations from the
surface to depths in excess of 20 feet below the surface. Most of the éontaminated soils and
the soils with the highest levels of contamination are located along the eastern edge of the
property, east of the manufacturing, processing, and waste management areas of the facility.
The location, concentration, and extent of contamination in each area is discussed in further

detail in the following sections.

4.2.1.2.2.1 Borrow Pit Area

The borrow pit is located in the southwest corner of the plant property. The original surface
soils in the borrow pit hav.e‘been partially removed for use in constructing berms,
impoundments, improving drainage, and other uses at the site. Three samples of surface soil
were obtained and six soil borings were evaluated as part of the soils investigation. Two of the
soil boi—‘ing_s were developed as shallow monitoring wells, Two of the soil borings, B-10 and

MW-568, exhibited elevated gross alpha activity.

Soil Boring B-10 exhibited gross alpha activity of 42 pCi/g in the sample obtained between 2.0
and 4.6 feet below the surface. Radiochemical analysis of this sample showed both uranium

and thorium in the soil at levels above the local background but below the threshold criteria

cited previously. Other decay products of uranium and thorium are also present in a condition

“of equilibrium. Other sampled intervals did not exhibit elevated radioactivity.

The boring for MW-56S exhibited gross alpha radioactivity of 23 pCi/g in the top 6 inches of

soils sampled. Radiochemical analysis of this sample showed uranium and thorium

concentrations approximately equal to the local background average. Other decay products of

uranium and thorium are present in a condition of equilibrium. Other sampled intervals did

not exhibit elevated radioactivity.
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Based on the results of the soil sampling alone, the radioactivity detected in this area might
be attributed to a random accumulation of fugitive material or to a naturally occurring
concentration of uranium or thorium-bearing minerals. However, as discussed in
Sections 4.2.3.1 and 4.2.4.1 following, groundwater and surface water in this area of the
property also indicate _e’levated concentrations of radioactivity. This combination of indicators

suggests that radioactive materials may have impacﬁed this area at some time in the past.

4.2.1.2.2.2 Wastewater Treatment Ponds (Ponds Nos. 6, 7.8, and 9)

The wastewater treatment ponds are located in the southeast corner of the Fansteel property.
These ponds are currently used to store sludges, principally calcium carbonate and calcium
fluoride, generated during the treatment of plant wastewater. Additionally, the location
designated as Pond No. § has in the pgst been used for the storage of radioactive material
containing residues from the processing of ores at this facility. Fifteen soil borings were
advanced in this area. Seven of these borings were developed as monitoring wells. One
sediment sample from a surface water outfall was also sampled. One of the soil borings, B-17,

exhibited elevated gross alpha radioactivity and elevated concentrations of thorium.

Boring B-17 exhibited gross alpha radioactivity of 27 pCi/g and thorium at a concentration of
13.6 pCi/g at a depth of 0.5 to 2.5 feet below the ground surface. The principal contributor to
the total thorium is Thorium-230 which was reported present at 11 pCi/g: Radiochemical
analysis of other members. of the Uranium-238 decay series shows these elements to be present
but at concentrﬁtions lesé than would be required for equilibrium, i.e., in the range of 1 to 3
pCi/g. The result reported for B-17 appears to be a local anomaly since no other soil borings
in this area of the property indicate elevated radioactivity, nor was elevated radioactivity

detected in any of the other samples obtained from this borehole.

4.2.1.2.2.3 Eastern Outslope
The eastern outslope comprises the area lying south of the closed impoundment designated

Pond No. 2, north of the wastewater treatment ponds, and east of the main chemical
processing buildjrig' referred to as the Chemical "A" Building or Building No. 16. Twenty-seven
boreholes were sampled in this area, 4 of which were developed as monitoring wells. Sediment
from 2 runoff or treated water outfalls were also sampled. All but 6 of the boreholes show

elevated radioactivity levels. Sediment from Outfall 002 also exhibited elevated radioactivity.
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Elevated gross alpha radioactivity was identified in the following boreholes: B-32, B-33, B-74,
B-50, B-66, B-49, B-63, MW-65S, B-48,> B-47, B-58, B51, B-52, B-64, B-65, B-54, B-55, B-56,
B-61, B-73, and B-62. Elevated uranium was found in B-74, B-33, B-50, B-49, MW-65S, B-47,
B-64, B-65, B-54, B-55, B-56, B-61, B-73, and B-62. Elevated thorium was found in B-47, B-51,
B-52, B-54, B-55, B-66, B-61, and B-73. Elevated gross alpha was detectedvin the sediments
associated with Outfall 002. Radioactivity in the boreholes was detected at depths from the
surface material to 20 feet below the surface. The majority of the contamination is found
within the top 2.5 feet of soil in this area. Levels of fadioactiv’i_t‘y range from near the criterion
concentration to more than 100 pCi/g. This entire area appears to be affected by radioactive
materials which may have resulted from plant operations.

421.22.4 Residue Pond Area |

This area comprises the boundaries of the embankments of Pond No. 2, Pond No. 3, the
Chemical "C" Building (also raférr’ed to as Building No. 13) and the area of land lying east of
‘these ponds to the Arkansas River. These impoundments are used for the storage of ore
processing residues from the production of tantalum and columbium_; A total of 24 boreholes
were developed in this area, 9 of which were developed as monitoring wells. Sediment
associated with 1 surface water outfall was also sampled. Eleven of the boreholes and the

sediment sample exhibited elevated radioactivity.

Elevated alpha radioactivity was detected in the following boreholes: B-15, B-29, B-36,
MW-718, B-60, B-59, B-38, B-72, B-39, MW-75S, and B-22. Elevated uranium was detected in
B-29, B-36, MW-71S, B-569, B-72, MW-75S, and B-22. Elevated thorium was detected in
MW-75S. Elevated gross alpha radioactivity and elevated uranium were found in the sediment
obtained from Outfall 003. Radioactivity in this area was distributed from the surface to
depths in excess of 20 feet. However, as with the eastern slope area, most of the radioactivity

was found in the upper 2.5 feet of soil. The contamination found at depth, i.e., from soils

recovered from'MW-7IS, B-59, and B-72, was almost exclusively due to uranium. Radioactive '

decay products were found in these locations at concentrations much lower than the parent
uranium. This indicates that the contamination may be associated with uranium mobilized by

infiltrating groundwater through Pond No. 2 or Pond No. 3 rather than from ore or slag

residues present in the soils at these locations. This entire area appears to have been affected

by radioactive materials derived from plant operations.
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4.2.1.2.2.5 Central Area
The central area comprises the balance of the property. Soil samples were obtained from 12

test pits and 14 soil borings. Three of the soil borings were also developed as monitoring wells.

Radioactive contamination is essentially absent from the central plant area. Gross alpha

. radioactivity in excess of the criterion was detected from two of the test pits (TP-5 and TP-10)

and one borehole, B-28. Results from these locations are from the surface soil and are either
at the criterion value of 20 pCi/g (TP-5) or slightiy above it. Gross élpha radioactivity at
TP-10 was 21 pCi/g. Gross alpha radioactivity at B-28 was 22 pCi/g. These values may be

attributed to fugitive emissions of ore or residue, and do not indicate significant contamination

of soils in this area of the site.

4.2.2 Pond Residues

Samples were obtained from each of the ponds on the site as identified in Figure 2. These
consisted of the two ore processing residue impoundments (Pond No. 2 and Pond No. 3), an
empty basin (Pond No. 5) formerly used for residue storage, and four basins (Pond No. 6, Pond
No. 7, Pond No. 8, and Pond No. 9) used for treatment of wastewaters and storage of water

treatment residues, principally calcium carbonate and calcium fluoride.

4.2.2.1 Pond No. 2 and Pond No. 3

Pond No. 2 and Pond No. 3 were sampled at the locations shown in Figure 2. At each location,
a sample of the entire column of process residue was obtained. The sample was divided into
thirds by vertical interval. The uppermost aliquot was identified as the "A" sample, the middle
aliquot as "B", and the bottom aliquot as "C." The samples were analyzed for gross alpha, gross
beta, and specific radionuclides by gamma ray spectroscopy. -Analytical results are 'pr‘eéented

in Tables 5 and 6.

The ore processing residues retain the radioactive species that were present in the ores
processed at the facility. All samples exhibited significant radioactivity, with gross alpha
values in the thousands of picocuries per gram range. Uranium and thorium were present in
all samples at hundreds of picocuries per gram. Evaluation of the decay product activities
shows that the residues are in a condition of approximate equilibrium. Figure 13 illustrates

the location of pond sampling points exhibiting elevated levels of radioactivity.

e e b
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4222 Wastewater Treatment Residue Impoundments

Ponds Nos. 6, 7, 8, and 9 were sampled at the locations shown in Figure 2. Pohds No. 6 and
7-are is the final polishing basins where treated wastewater is retained prior to discharge.
Only a small amount of residue is present in each of these ponds. Consequently, only one
sample increment was obtained from sample location associated with Ponds Nos. 6 and 7.
ands Noé. 8 and 9 are essentially full of wastewater treatment fe_sidue, This residue is
composed primarily of calcium carbonate and calcium fluoride derived from treatment of
process water and other wastewaters generated at the facility. Each sample from Ponds Nos. 8
and 9 was divided into three aliquots in the same manner as the sémples from the ore
processing residue impoundments. Each sample was analyzed for gross alpha and gross beta
radioactivity and for specific radionuclides. Analytical results are pfes;ented in Tables 8, 9, 10,

and 11.

All of the waéte_water treatment residue samples contain radioactivity in excess of the criterion
value of 20 pCi/g: All of the wastewatér treatment residue samples contain uranium and
thorium in excess of the criterion value of 5 pCi/g. Examination of the activity of the
radioactive decay products in the wastewater treatment residues indicates that equilibrium
activities exist through radium. Activities of elements below radium in the decay sequence are
present in less than equilibrium activities. The activity of these species will therefore tend to
increase over time as equilibrium is re-established. Figure 13 illustrates the location of pond

sampling points exhibiting elevated levels of radioactivity.

4223 PondNo.5

Pond No. & is a dry basin that haé been used both for storage of ore processing residues and
for wastewater treatment. The ore processing residues have been substantially removed. An
accumulation of wastewater treatment residues remain in the basin. The material remaining
in Pond No. 5 was sampled at the locations shown in Figure 2. Each sample was divided into

three aliquots in the same manner as the samples from the active wastewater treatment

_residue impoundments. Each sample aliquot was analyzed for gross alpha and gross beta

radioactivity and for specific radionuclides. Results of these analyses are presented in Table 7,

All of the sample locations have radioactivity in excess of the criterion value of 20 pCi/g gross

alpha radioactivity except for the "C" a,liqubt of Samples P5-1 and P5-3. All of the sample
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locations have urahium and thorium concentrations in excess of the criterion of 5 pCi/g except
the "C" aliquot of Samples P5-1 and P5-3. Radioactivity levels in the Pond No. 5 materials are
slightly higher than the levels found in the other wastewater treatment ponds. Figure 13

illustrates the location of pond sampling points exhibiting elevated levels of radioactivity.

4.2.3 Surface Water and Sediments

Surface water and sediments were sampled at the _locatiohs shown in Figure 2. The samples
were analyzed for gross alpha and gross beta radioactivity and for specific radionuclides. The
results of these analyses are presented in Tables 12 and 14. For purposes of evaluating surface
water for the presence of raciioactive contamination, the OWRB values of 15 picocuries per liter
(pCi/l) for alpha radioactivity and 50 pCi/l for beta radioactivity were utilized. Water

containing radioactivity in excess of these values is presumed to have been affected by plant

operations, except as noted.

4.2.3.1 Surface Water
Two of the surface water sources, S-1 and S-002, contained gross alpha and gross beta

radioactivity in excess of criterion. Sample S-1 consisted of runoff from the borrow pit area
located in the southwest corner of the Fansteel property This sample exhibited elevated alpha
and beta radloactmty 110 pCift and 1560 pCifl respectively. Specific radionuclide analysis
identified elevated concentrations of uranium, thorium, and radium. These results may

indicate that surface waters in this area have been affected by radioactive materials.

S-002 is a permitted discharge point for runoff from the east side of the plant property. Runoff
discharging through this point f-lo.ws through the east outslope area discussed in
Section 4.2.1.2.3. Soils in this area appear to have been impacted with radioactive residues.
These residues are located primarily in the near surface soils and so would be subject to .
~transport in any surface runoff. The water sampled at S-002 contained elevated gross alpha
and gross beta radloactlwty as well as uranium and radium. Figure 14 identifies the surface

water locations exhibiting elevated levels of radloactmty

4.2.3.2 Sediment |
Sediment samples were obtained from each surface water sample location. Sediments from

discharge Points S-002 and S-003 exhibitéd elevated levels of radioactivity. -




4-32

S-002 is the permitted discharge point for runoff from the east side of the plant and was
discussed previously in Section 4.2.3.1. Sediment associated with the discharge point exhibited

slightly elevated gross alpha radioactivity, i.e., 28 pCi/g.

S-003 is the permitted discharge point for the french drain system used for controlling
groundwater in the vicinity of Pond No. 3. The sediment associated with the discharge point
contained slightly elevated gross alpha fadioactivity, 24 pCi/g, and elevated uranium, 12.4
pCi/g. Figure 12 identifies surface sediment sampling locations exhibiting elevated levels of

radioactivity.

4.2.4 Groundwater

Twenty-five monitoring wells were developed in the unconsolidated zone of saturation on the -

south and east portion of the Fansteel property. Four monitoring wells were developed in the
bedrock zone of saturation. The location of these wells is shown in Figure 2. Water from
these wells was saﬁ_npled and analyzed for gross alpha and gross beta radioactivity as well as
for specific radionuclides. Results of these analyses are presented in Tablé 15 for the shallow

groundwater zone and Table 16 for the deep groundwﬁter zone.

4.2.4.1 Unconsolidated Zone. of Saturation. (Shallow Wells

Groundwater in the unconsolidated zone of saturation is generally contaminated with

radioactivity over the south and east portion of the site. All but three of the monitoring wells
installed to communicate with the unconsolidated zone of saturation exhibit some degree of
radiological contamination. However, some of this contamination may be from sources other
than manufacturing and processing operations conducted at Fansteel. Figure 14 identifies

groundwater monitoring wells exhibiting elevated levels of radioactivity.

MW-52S and MW-56S are located in the borrow pit area, i.e., the southwest corner of the
property. Both of these wells exhibited élevated gross alpha radioactivity. MW-52S contained
79 pCi/l and 160 pCi/l respectively of gross alpha and gross beta radioactivity. MW-56S
contained 76 pCi/l and 34 pCi/l of gross alpha and grbss beta radioactivity. Additionally,
MW-56S contains 68 pCi/l of uranium. MW-52S contains elevated concentrations of radium

and thorium. The groundwater in the borrow pit area appears to have been affected by

radioactive materials,
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MW-59S8, MW-60S, MW61S, MW-57S, and MW-62S are located along the eastern
(downgradient) side of the wastewater treatment residue impoundments. MW-59S, MW-60S,

and MW-57S exhibited elevated gross alpha and gross beta radioactivity. MW-61S and MW-62S

show elevated gross beta radioactivity only. The elevated gross beta in these wells appeérs to
be associated with elevated levels of naturally occurring Potassium-40 rather than

contamination with exogenous radionuclides.

MW-59S exhibifed elevated gross élpha and gross beta radioactivity at 19 pCi/l and 110 pCi/l
respectively. MW-60S exhibited gross alpha and gross beta radioactivity of 24 pCi/l and 240
pCi/l respectively. MW-57S exhibited 23 pCi/l and 120 pCi/l of gross alpha and gross beta
radioactivity. Radium was the only specific radionuclide detected in these wells at Qsig;niﬁc‘ant

concentrations.

The source of this groundwater contamination may be associated with the radioactive materials
contained in the wastewater treatment residues. The presence of radium in the groundwater
samples together with the relative absence of uranium and thorium (which would be
immobilized in the wastewater treatment residues) supports this identification of the

impoundments as the source of the groundwater contamination in this area of the plant.

MW-65S, MW-66S, and MW-67S are located in the east outslope area, directly east of the main

- process area of the plant.‘ All three of these wells exhibited elevated gross alpha and gross beta
radioactivity. Of these wells, MW-65 shows the least contamination with 19 pCi/l gross alpha

and 100 pCi/l gross beta activity. This well is located most upgradient of the three wells in this
area and is removed from the majority of the contaminated soils previously identified. MW-66S
contains 140 pCi/l of gross alpha activity and 120 pCi/l of gross beta radioactivity. MW-67S
is the most contaminated well in the area with 1,300 pCi/l gross alpha and 440 pCi/l gross beta

radioactivity. The concentration of uranium in MW-67S is also substantial.

MW-68S, MW-70S, MW-71S, MW-73S, MW-74S, MW-72S, MW-75S, and MW-69S surround the
ore processing residue impoundments, Pond No. 2 and Pond No. 3. MW-72S and MW-758S,
located north and east of Pond No. 3, do not exhibit contamination by radioactive materials.
MW-70S shows only gross beta radiodctivity above the water quality criteria. Elevated gross

beta in the absence of elevated gross alpha may indicate elevated concentrations of naturally
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occurring Potassium-40. Pending additional information, groundwater containing only beta
activity in excess of the water quality criteria will not be considered affected by manufacturing

or processing activities.

Pond No. 2 is an unlined ore processing residue impoundment. Consequently, the wells
associated with this impoundment are strongly affected. MW-73S contains 830 pCi/l of gross
alpha radioactivity and 1,300 pCi/l of gross beta. MW-74S, located downgradient and
immediately adjacent to Pond No. 2, contains 2,600 pCi/l of gross alpha radioactivity and 930
pCi/l of gross beta. MW-71 which is located on the upgradient side of Pond No. 2 contains only
29 pCifl of gross alpha and 140 pCi/l gross beta radioactivity.

MW-68S located on the west side of Pond No. 3 and MW-69S located on-the north side of Pond
No. 3 also exhibited some contamination. MW-68S contains 52 pCi/l of gross alpha
radioactivity and 59 pCi/l of gross beta. MW-69S coﬁtains 30 pCi/l of gross alpha activity.
Gross beta radioactivity in this well is less than the criterion concentration of 50 pCi/l. Both
MW-68S and MW-69S are located in areas that were potentially affected by the lining failure
in Pond No. 3. As such, the presence of contaminants may be associated with this single event.
If this is the case, contamination concentrations in these wells may be expected to decrease
over time. 'I‘ht_e absence of radioactive conté.minatio'n in MW-72S which is located downgradient

. of Pond No. 3 indicates that the liner of Pond No. 3 is generally intact and not leaking.

Monitoring Wells MW-63S, MW-64S, and MW-55$ are located in the central area immediately
west of the main processing area. This was an area in which soil analysis showed little if any
radioactive contamination present. Groundwater obtained from MW-63S and MW-64S
exhibited elevated gross beta radioactivity, but not elevated gross alpha. Pending further
investigation, these wells will not be considered to have been affected by plant operations.
MW-55S does exhibit elevated gross alpha radioactivity, 40 pCi/l. Gross beta radioactivity in
this well is below the criterion concentration. MW-55S is in an area that was potentiaily
affected by the release of materials from Pond No. 3. As with MW-68S and MW-69S,

contaminant concentrations for this well may be expected to diminish over time.
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4.2.4.2 Bedrock Zone of Saturation

Four monitoring wells were ‘developed in the bedrock zone of concentration: MW-151D,
MW-161D, MW-167D, and MW-174D. The locations-of these wells is presented in Figure 2.
Water from these wells was analyzed for gross alpha and gross beta radioactivity. MW-151D
initially exhibited gross alpha and gross beta radioactivity in excess of the water quality
criteria cited in Section 4.2.3. Subsequent sampling and analysis of water from this well
exhibited gross alpha and gross beta activity at l‘evels below these criteria. The initial
concentrations are therefore believed to be due to laboratory error or to trace contaminants
introduced during well installation or development. Radionuclide concentrations in the other
bedrock monitorihg wells were below the cited water quality criteria. Based on these results,

radioactive contaminated groundwater appear to be confined to the unconsolidated zone of

saturation.

4.2.5 Buildings and Equipment

A preliminary scoping survey was performed on the buildings and equipment in the east plant
area. This survej'r was performed to identify buildings, portions of buildings, and equipment
that will require decontamination or other measures during NRC license decommissioning
activities. Locations of the buildings surveyed during this activity are identified in figures

contained in Appendix D. The results of the radiation survey are summarized in Appendix E.

Building No. 13, also referred to as the Chemical "C" Building, was formerly used for the ore

digestion process. This building is contaminated with radioactive material throughout.

Individual areas of walls and floors and individual items of equipment in Building No. 16, also
referred to as the Chemical "A" Building, are contaminated with radioactivity in excess of the
applicable standard for release for unrestricted use. These areas and items will be delineated
in the decommissioning plan which wﬂl be prepared for the site. Addiﬁonally, much of the roof

surface shows elevated radioactivity, probably caused by fugitive dust from ore erushing or

processing operations.

The other buildings on the east plant area appear to be uncontaminated. Roof areas on these

structures do exhibit some elevated radioactivity from fugitive  dust emissions and/or

windblown material.
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4.3 Air Monitoring Results |

The results for TSP and radioactivity measurements were compared againsf background values -
for the site determined -durin‘g the third quarter of 1992. The results of the air quality
monitoring are included in this report as Appendix F. Data for the air quality evaluation were

supplied by Fansteel.

Background air quality results were evaluated with regard to concentrations of TSP and
radionuclides. The background average upwind concentration of TSP was 55.8 micrograms per
cubic meter (yg/m3) with a standard deviation of 33.2 pg/m®. The 90 percent confidence
interval for the concentration of TSP includes the range from 1.4 to 110.2 pg/m3.

The concentrations of gross alpha and gross beta activity in the air samples, as determined by
measuring the activity of the air sample filters, were too variable to calculate meaningful
statistics. Because of this, the most restrictive airborne radionuclide effluent limit applicable
to the Fansteel facility, i.e.,, Thorium-230, was used as a standard for comparison. All
background upwind air samples had an activity of less than 3 x 10" microcurie per millii_iter
(pCi/ml) of air, the effluent limitation for airborne Thorium-230 as established by the NRC in
10 Code of Federal Regulations (CFR) 20, Appendix B, Table 2. The upwind background

concentrations of airborne radionuclides varied from not detectable to 3.16 x 108 Ci/ml.

The same air quality parameters were measured during the performance of remediation
assessment field activities during February of 1993. The concentration of airborne TSP during
i:he remediation assessment field activities averaged 49.9 pg/m® with a standard deviation of
18.6 pg/m3. None of the air quality samples obtained during the remediation assessment field

activities fell outside the 90 percent confidence interval for upwind background TSP

concentrations.

Concentrations of alpha emitting radionuclides exhibited the same behavior during the
performance of remediation assessment field activities as was observed during the period in
which background values were measured. The concentration of alpha particle activity was too
“variable for the development of meaningful statistics. All the measured concentrations were
well below the most restrictive applicable airborne radioactivity effluent limitation of 3.0 x 10°

4 Ci/ml of air. The maximum observed airborne radioactivity was 1.09 x 1018 yCi/ml of air.
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Based on these measurernents, no measurable increase in TSP or radioactive constituents left
the site as airborne material during the performance of the remediation assessment.
Concentrations of TSP and radioactivity were below applicable standards at all times during
~ the remediation assessment field activities.

L

44 QA/QC

The QA/QC procedures utilized during the performance of the remedial assessment at the
Fansteel site are summarized in the QA Project Plan (QAPP) which was prepared for this
project. The QAPP can be found in Appehdix A of the‘ Remedial Assessment Work Plan
(July 1993 revised) prepared for the implementation of this work scope.

Analytical QA/QC documentation for the work performed on this project is contained within
Appendix G of this report. This information includes matrix spike, matrix spike duplicate, field
blank, equipment blaﬁk,-trip blanks, and method blahk results for each matrix sampled on site.
Soil and sediments QA/QC data are summarized on Table G-1. Groundwater QA/QC data are
summarized in Table G-2 and pond residue QA/QC data are summarized on Table G-3.

All method blank and trip blanks associated with samples collected from the facility were free
of the contaminants of concern analyzed for in site samples. All equipment blank samples
_ associated with site soil samples exhibited trace concentrations of sulfates. Low concentrations
of fluoride were also present in three of the equipment blanks. AIhmonia was detected near
the method detection limit of 0.10 mg/l in one equipment blank. A‘dditionall_y, trace
concentrations of lead, arsenic, chromium, and tin were identified in several equipment blanks.
No MIBK was detected in any of the equipment blanks associated with soil samples collected
from the site. Barium and di-N-butyl pht_halate were detected in the equipment blanks

associated with the pond residues samples.

Trace concentrations of fluoride, sulfate, aluminum, calcium, copper, manganese, lead, zinc, and
tantalum were identified in field blanks associated with the groundwater samples collected
from the site. Se?er’al of these constituents are most likely associated with the water used to
prepare the blank samples. The concentrations of these constituents exhibited by the field

blanks are low compared to actusl site samples, and their occurrerice in the field blanks does

not invalidate associated site sample data.
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Fourfeen,groundwatef samples were analyzed for TCL parameters using Contract Laboratory
Prégram (CLP) protocols to verify that the list of épeciﬁc pafaméters used to characterize site
conditions was ‘bomprehehsiye. The results of these analyses aré_ discussed in Section 4.1.4 of
this repdrt. ' The CLP data packages associated with the analysis of these 14 samples are
 contained in Appendix G: The data packages have been determined to be in compliance with |

the terms and conditions of the contract, both technically and for completeness.




. 5.0 Summary of Results

Based upon the results of this remedial assessment, Earth Sciences presents the following

summary:

° The most pervasive chemical contaminants of concern identified in site soils
included MIBK, ammonia, columbium, fluoride, and tin. The vast majority
of these constituents was located in plant areas surrounding Pond No. 3 and
to the east of Ponds Nos. 2 and 3, the Chemical "A" Building, and the
Chemical "C" Building. These constituents are well distributed throughout
the soil column in this area with the exception of MIBK and ammonia.
MIBK and ammonia, almost without exception, were present at depths
greater than 5 feet and do not appear to present a surficial concern.
Columbium, fluoride, and tin were also identified at relatively elevated
concentrations in soils to the east of Ponds Nos. 5, 6, 7, 8, and 9. A leachable
concentration of barium was identified in one soil boring (B-56) located to
the east of the Chemical "A" Building near Pond No. 2 which was in excess
of 100 mg/l. Based upon surrounding data points, this concentration of
barium appears to be an isolated occurrence.

* Radioactivity in site soils was detected in the manufacturing and processing
area of the facility. Radioactivity was most prevalent in the soils located in
' the immediate vicinity of the ore processing residue ponds and the area lying
' east of these ponds and the Chemical "A" and  Chemical "C" buildings. Soil
radioactivity was concentrated in the top 2.5 feet of soil, although some
- locations did exhibit radioactivity to depths greater than 15 feet below the
surface. These locations are consistent with historical manufacturing
practices. Radioactivity was also detected in the southwest area of the plant
in sufficient extent to require further investigation since this area is not
known to have been used for manufacturing and processing activities.

* Similar to site soils, the shallow groundwater zone is most significantly
impacted in the area of the site to the east of Ponds Nos. 2 and 3, the
Chemical "A" Building, and the Chemical "C" Building. Groundwater in this
area of the site exhibits elevated concentrations of ammonia, fluoride, and
MIBK. Concentrations of a variety of metals (ihcluding columbium,
tantalum, tin, arsenic, and chromium) are also generally higher in the
monitoring wells in this portion of site than in other facility areas.
Groundwater samples collected from wells in the vicinity of the wastewater
treatment ponds (Nos. 6, 7, 8, and 9) and Pond No. 5 also exhibit some
impact associated with fluoride and ammonia; however, no MIBK was

-detected in these wells.

* Groundwater throughout the south and east area of the property exhibited
elevated radioactivity. Radioactivity was most prevalent in the areas
adjacent to the ore processing residue ponds and the area lying east of these

' ponds and the Chemical "A" and Chemical "C" buildings. Elevated
' radioactivity was also detected in the groundwater downgradient (east) of the




wastewater treatment impoundments. The groundwater.underlying the

southwest plant area exhibits elevated radioactivity as well.

The shale bedrock groundwater-bearing zone does not appear to be impacted
by either chemical or radiological constituents of concern associated with
plant operations.

Surface water present in the southwest borrow pit area exhibits
concentrations of barium, cadmium, lead, columbium, and tantalum.
Ammonia was detected in one surface water sample from this area at low
concentrations. Surface water discharge samples contained relatively low
concentrations of ammonia, fluoride, and cadmium, MIBK was also identified
in one surface water discharge sample (SS-001).

Surface water was affected by radioactivity in two locations. NPDES
Outfall 002 which discharges storm water runoff from the surface area east
of the Chemical "A" Building exhibited elevated radioactivity. Water from
surface water Source S-1 located in the southwest plant area also contains
elevated radioactivity. -

The chemistry of the pond residues differs from pond to pond, as expected.
However, the residues contained in each of the ponds appear to be fairly well
homogenized. A variety of metals is present in each of the ponds on site, the
most notable being chromium. Leachable concentrations of chromium in
excess of 5.0 mg/l were identified in residue samples collected from Ponds
Nos. 2 and 3. MIBK was identified within Ponds Nos. 2, 3, 8, and 9 residues.
Fluoride was detected in all pond residues with the highest concentrations
being identified in Ponds Nos. 2 and 3. Ammonia was present in each of the
ponds at similar concentrations.

The ore processing residues stored in Ponds Nos. 2 and 3 retain most of the
radioactivity originally contained in the ores. The ore processing residues are
licensed by the NRC as source materials. Radioactivity is also present
throughout the wastewater treatment residue impoundments, Ponds Nos 5,
7, 8, and 9.

Surface contamination with radioactive materials is limited to roof surfaces
subject to deposition of fugitive dust and areas formerly utilized for the
management or processing of ores and ore residues. These areas include the
entire Chemical "C" Building and specific locations in the Chemical "A"
Building and R&D Building. Paved areas used for ore storage and
transportation located west of the Chemical "A" Building also exhibit surface
contamination with radloactwe materials.

Based upon the results of air monitoring activities, airborne concentrations
of TSP and radioactivity were below applicable standards at all times prior
to and during the performance of the remedial assessment.

A groundwater divide in the unconsolidated zone of saturatlon is present on
site which isolated the northwestern portion of the site from the remainder
of the facility. This divide results in radial groundwater flow directions from

65-2




the northwestern plant area to the northeast, southeast, and southwest.
Single well aquifer characterization. tests indicated the hydraulic
conductivities and average linear groundwater velocities associated with the
three different flow directions were relatively low. The pumping test
conducted on the shallow groundwater-bearing zone indicated that one
groundwater well completed in this zone would not sustain pumping rates
of much more than 0.1 gallon per minute for an extended period of tiine.
Pumping of the well at this rate exhibited no effect on observation wells
located no more than 35 feet away.
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Background and Disclaimer: The purpose of an environmental site assessment is to
identify actual or potential “recognized environmental conditions” that may result in
liability or land use restrictions. The ASTM Phase I Environmental Site Assessment E
1527 — 05 is the minimum standard for environmental due diligence in the commercial
real estate ifnidustry and meets the standard for All Appropriate Inquiry under the' Small
Business Liability Relief and Brownfields Revitalization Act 6f 2002. A diligent effort in
accordance: with generally accepted good commercial and customary standards and
. practices was undertaken to identify the “recognized environmental conditions™ that
might affect the redevelopment project. However, the identification of old hazardous
waste sites is an evolving process; therefore, DEQ cannot state with absolute certainty that
no other potential hazardous waste sites are located in the area. In no event shall the DEQ
or its employees be liable for any damages, injury, loss, cost or expense whatsoever
arising in connection with the use or reliance on the information contained in this report,
except as otherwise provided by law.
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1.0 EXECUTIVE SUMMARY

This report summarizes a Targeted Brownfield Assessment of a portion of the Northwest
Property Area, located in the NE/4 of the SE/4 and the SE/4 of the SE/4 the NE/4, both in
Section 17, Township 15 North, Range 19 East of the Indian Base and Meridian, :
Muskogee County, Oklahoma. This assessment included review of available records of
the Department of Environmental Quality, the Nuclear Regulatory Commission, and the
County Clerk’s Office of the County of Muskogee, interviews with key personnel, and a
site visit in September 2005.

The purpose of this assessment was to look at the environmental conditions within the
target area and provide this information to the Muskogee City/County Port Authority to
assist in its redevelopment planning as well as help meet the All Appropriate Inquiry
requirement of the Bona Fide Prospective Purchaser protection against liability under the
Comprehensive Environmental Response, Compensation and Liability Act. Sampling
and analysis of soil and groundwater were not performed for this assessment.

The assessment assumed, among other things, that the records reviewed were complete
and the information provided in the interviews was complete and accurate.

Owing to the era in which the businesses and industries at the property were developed,
lead-based paint, asbestos-containing materials; and light fixtures containing
polychlorinated biphenyls (PCB) may be present in the building materials.
Determination and characterization of these materials was beyond the scope of this
assessment. ’

Recognized Environmental Conditions (REC) found in the assessment include:
e Groundwater contamination on the adjoining property to the north with
trichloroethene, 1,1,1-trichloroethane and 1,1-dichloroethene is considered a
REC. The extent of affected groundwater has not been determined.
¢ Groundwater contamination with total arsenic, cadmium and lead, and total alpha
activity and total Radium 226 plus Radium 228 activity is considered a REC.

Data gaps exist in the assessment. These gaps could be filled by additional research or by
limited Phase II environmental assessments of the specific properties where RECs were

identified. Any demolition and environmental assessment and cleanup in this area should
be coordinated with the DEQ due to previous decommissioning activities by Fansteel and

Port of Muskogee Expansion — FMRI NW Area
' Phase I ESA
March 20, 2007
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2.0 - INTRODUCTION ,

The State of Oklahoma Department of Environmental Quality (DEQ) under a Brownfield
Assistance Agreement (No. VC98677601) (EPA, 2001) with the U.S. Environmental
Protection Agency (EPA) conducted a Targeted Brownfield Assessment (TBA) of the
Southern Parcel of the Northwest Area of the FMRI (formerly Fansteel Metals) facility in
Muskogee, Oklahoma at the request of the Mu_skogee City-County Port Authority
(Muskogee City/County Port Authority, 2003).

Fansteel Metals operated the property under Nuclear Regulatory Commission (NRC)
License No. SMB-911 for the possession of source materials, because uranium and
thorium compounds contained in the ore materials and slag (from tin extraction) Fansteel
used as feedstock accumulated in the residues left behind after Fansteel extracted the
extraction of tantalum and columbium (a/k/a niobium) metal, resulting in over 10,000
tons of low-level radioactive material. License Condition 9 of the NRC License released
the Northwest Area of the property for unrestricted use. The Port Authority has already
acquired the Northern Parcel of the Northwest Area, and has the right of first refusal on '
the remainder of the Northwest Property Area and the East Plant Area.

This TBA concerns the Southern Parcel of the Northwest Area. The Port Authority has
expressed interest in acquiring this parcel, and has also expressed interest in acquiring
somie or all of the East Plant Area, possibly subdivided into four or more additional
parcels when they are released from the NRC License and become available.

2.1  Purpose ,

The purpose of this assessment is to look at the environmental conditions within
the target area and provide this information to the Muskogee City/County Port
Authority (“the Port Authority”) to help meet the All Appropriate Inquiry
requirement of the Bona Fide Prospective Purchaser protection against liability
under the Comprehensive Environmental Response, Compensation and Liability
Act (CERCLA, better known as Superfund — U.S. Congress, Public Law 96-510,
1980), as amended by the Small Business Relief and Brownifields Revitalization
Act of 2002 (U.S. Congress, Public Law 107-118, 2002). The purpose of a Phase
I Environmental Site Assessment is to identify, to the extent feasible, recognized
environmental conditions in connection with the target property through a
systematic review of readily available information sources and a site
reconnaissance. - ‘

The Port of Muskogee lies immediately north of the FMRI site. Constrained to
the east and north by the Arkansas River, and to the west by State Highway 165
(Muskogee Turnpike) the Port Authority has demonstrated interest in expanding
to the south, onto the FMRI property as it becomes available. The DEQ is
providing technical assistance by evaluating the environmental condition of the
property prior to the Port purchasing the necessary properties. Funding for this
- assessment has been provided by the U.S. Environmental Protection Agency

(EPA). L
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2.2 Detailed Scope-of-Services ‘

The DEQ examined the current use of the property, and then identified the

~ historical uses to determine if recognized environmental conditions exist. The
DEQ examined historical documents, governmental databases, deed records,
aerial photographs, DEQ environmental files, and Sanborn Fire Insurance Maps,
conducted interviews with owner and operator representatives, and conducted a
site reconnaissance of the area. A good faith effort was made to identify possible
environmental conditions that might affect the development of the property.

2.3 Significant Assumptions

The Property is located in unincorporated Muskogee County, and city zoning
therefore does not apply. A review of county land records turned up no zoning
instruments.

The Northern Parcel of the Northwest Area is not included in this assessment
because it has already been transferred to the Port Authority. The portion of the
FMRI property still subject to the NRC License is not included in this assessment
because it is unlikely to become available for sale and redevelopment for several
years, and would require separate assessment within the six to twelve months
prior to sale.

Due to the age of the buildings, they may contain asbestos, lead and/or mercury
paint, mercury thermostats, mercury vapor lights, and PCB containing fluorescent
light ballast but analysis for these constituents is outside the scope of this

- assessment.

‘A radiation survey has been performed on the buildings and grounds of the
Northwest Area (Earth Sciences, 1993 and Earth Sciences, 1995), and approved
by thé NRC. The survey report noted the survey of the grounds was senously
complicated by the presence of large quantities of radioactive ore processmg
residues in the nearby Pond No. 3 in the East Plant Area.” The gamma ray “shine
effect from Pond No. 3” is likely to persist until the ore residues are removed as
part of the Decommissioning Plan for the East Plant Area. Currently, most of the
residues from Pond No. 3 have been dried, placed in Super Sacks and removed to
staging areas in the East Plant Area. FMRI began shipping the first Super Sacks
of dr1ed res1dues to Internatlonal Uramum Corporatlon in November 2006, and

The railroad spur which serves the FMRI facility is not included in the Property
for the purposes of this assessment.
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Phase 1 ESA

March 20, 2007

Page 8 of 59



2.4  Limitations and Exceptions
The purpose of an environmental site assessment is to identify actual or potentlal
“recognized environmental conditions” that may result in liability, land use
restrictions, or cause delays in redevelopment. The ASTM Phase I Environmental
Site Assessment E 1527 — 05 (ASTM, 2005) is the minimum standard for
environmental due diligence in the commercial real estate industry and is the
standard for All Appropriate Inquiry under the Small Business Liability Relief
and Brownfields Revitalization Act of 2002. A diligent effort in accordance with
generally accepted good commercial and customary standards and practices was
undertaken to identify the “recognized environmental conditions” that might
affect the redevelopment project. However, the identification of old hazardous
. waste sites is an evolving process; therefore, DEQ cannot state with absolute
certainty that no other potential hazardous waste sites are located in the area. This
assessment was conducted under constraints of time, cost, and scope and reflects a
limited investigation and evaluation. It reflects the normal degree of care and skill
that is ordinarily exercised by environmental professionals conducting business in
this or similar localities. In no event shall the DEQ or its employees be liable for
any damages, injury, loss, cost or expense whatsoever arising in connection with
the use or reliance on the information contained in this report, except as otherwise
provided by law.

The information in this report is based on a review of governmental records,
iinterviews with knowledgeable residents in the community, information provided
by FMRI and the Muskogee City/County Port Authority and observations of the
area and specific sites. The result of this assessment, as written in this report, is
valid as of the date of report. The assessment does not include samplmg of soil,”
rock, groundwater; surface water, or air.

Determination and characterization of the presence of hazardous building
materials once commonly used is beyond the scope of this assessment.

2.5  Special Terms and Conditions

This assessment report has been prepared for the Muskogee City/County Port
Authority by the DEQ using U.S. Environmental Protection Agency (EPA) -

- funding. A copy of this report will be provided to the EPA for its files. This
report and the working file are public record and subject to the Oklahoma Open
Records Act and the federal Freedom of Information Act.
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3.0

SITE DESCRIPTION

.3.1  Location and Legal Description

The Property is a portion of the Northwest Property Area of the FMRI Site,
retained by FMRI, which lies south of the parcel conveyed in 1999 to the
Muskogee City/County Port Authority (North Parcel). The property is located in
the NE/4 of the SE/4 and the SE/4 of the SE/4 the NE/4, both in Section 17,
Township 15 North; Range 19 East of the Indian Base and Meridian, Muskogee
County, Oklahoma.

Approximate property lines, showing generally how the two parcels fit together,
are sketched in Figures 1 and 2 in Appendix A.

A full legal description of the property is not available, but a map and legal
description for the Northwest Property Area of the FMRI Site (Figure 2, Dwg,
No. 0111210 from Earth Sciences Consultants, 1995) and a copy of the deed for .
the parcel already conveyed (the North Parcel) to the Muskogeé City/County Port
Authority are provided in Appendix E. The North Parcel excludes the easement
for the railroad right-of-way and a 45-foot wide strip along the easternmost edge
of the Northwest Property Area.

3.2 Site and Vicinity General Characteristics

Environmental Setting

The FMRI site is immediately south of the Port of Muskogee in the northeastern
part of Oklahoma. It is located on the west bank of the Webbers Fall Reservoir
on the Arkansas River, at approximately Navigation Mile 395, approximately a
mile downstream of the mouth of the Neosho River, two miles-dOWnstream of the
mouth of the Verdigris River, and approximately 26 miles upstream of the
Webbers Falls Lock and Dam. The general topography of the area, based on
topographic maps by the U. S. Geological Survey (USGS) is shown in Figure 1
(USGS, 1974).

Hydrogeology

The Northwest Property sits on the Quaternary alluvium associated with the
Arkansas River. According to Marcher (1969) bedrock below the alluvium is
Pennsylvanian Boggy Formation, which generally consists of shale, sandstone,
and coal. Logs of borings and monitor wells installed by Fansteel, Inc. (Earth
Science Consultants, 1995) show the alluvium in the Southern Parcel of the

Northwest Area to consist predominantly of silty or sandy clays, with occasional

beds or lenses of sand, mostly justabove the top of bedrock, identified as the
McCurtain Shale. Borings at the site showed bedrock to be predominantly light

- gray to dark gray shale and silty shale, with occasional zones of sandy shale, and

thin layers of coal.
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Groundwater flow in the alluvium is typically through sandy layers at the base,
and is generally eastward toward the Arkansas River, although a gradient of 0.002
f/ft to the southwest across the southern parcel of the Northwest Property Area
was noted in a Shallow Groundwater Contour Map prepared in October 2002
(Earth Sciences Consultants, Figure 3-7, 2003). ’

In the McCurtain Shale, permeability i$ generally low and groundwater
movement depends on secondary (joints and fractures) porosity rather than
primary (intergranular) porosity (Earth Sciences, 1993). A potentiometric surface
map prepared for the bedrock (Earth Sciences Consultants, Figure 3-8, 2003)
shows a gradient of 0.0045 fi/ft to the northwest. Following approval of a request
to the Oklahoma Department of Health by Fansteel in 1994, for DEQ concurrence
with Fansteel’s request for permission from the NRC to remove the bedrock
wells, they are now plugged and abandoned.

On the eastern side of the NRC-licensed area east of the Northwest Property Area,
an interceptor trench was installed between 2002 and 2003 to capture
groundwater affected by operation of the various ponds and settling basins before
it can reach the Arkansas River. Recent unpublished potentiometric surface
maps, prepared by the DEQ from water levels provided in Self-Monitoring
Reports submitted to the DEQ Water Quality Division, show eastward gradients
in the alluvium in the Northwest Property Area of approx1mately 0.004 ft/ft,
toward the interceptor trench.

Water Wells

A search of Oklahoma Water Resources Board (OWRB) database of Multi-

Purpose Well Completion & Plugging Reports filed since 1988 (monitor wells) or

1982 (other wells) showed seventeen registered wells within a mile of the

- Northwest Property area, including:

e in the NW/4 of the NE/4 of the SE/4 of Section 17, East of Highway 165,
two groundwater test holes (92215 and 92254) installed for Zapata
Industries, Inc.,

e in the SE/4 of the SW/4 of the SW/4 of Section 16 one monitoring well
(74117) installed in 2002 for Fansteel , Inc.,

¢ in the NE/4 of the SW/4 of the SW/4 of Section 16, one monitoring well
(74116) installed in 2002 for Fansteel , Inc., _

e in the NW/4 of the NE/4 of the SE/4 of Section 17, West of Highway 165,

‘two groundwater test holes (92216 and 92217) and one monitoring well
(92226) ) installed for Zapata Industries, Inc.,

¢ in the SE/4 of the NE/4 of the SW/4 of Section 17, four monitoring wells
(94602, 94603, 97682, and 97683) for Indian Capital Technology Center,

e across the Arkansas River, in the SE/4 of the NE/4 of the NW/4 of Section
21, one domestic well 92281) belonging to the Port of Muskogee, and

e across the Arkansas River, in the SE/4 of the NW/4 of Section 21, one
industrial well (41363) belonging to Oklahoma Gas & Electric Company
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(OG&E). OG&E owns additional wells nearby, but these are more than
one mile from the Property.

The approximate locations of the OWRB-registered wells near the property are
shown in Appendix A, Figure 4. Note that the listed location of a well is
generally the center of the 10-acre quarter-quarter-quarter section listed in the
Multi-Purpose Well Completion Report filed by the driller. For registered wells
within one mile of the Northwest Property Area, the approximate yield was noted
in only one, specifically well #26956, which is located across the Arkansas River
from the site, and is owned by Oklahoma Gas and Electric Company. Water rights
allocations for two OWRB permitted groundwater supply wells (Permit numbers
19550715, for 50 acre-feet per year and 19490129 for 10 acre-feet per year) are
shown within 1 mile of the FMRI property. Both allocations are owned by

.OG&E, and both are on the east side of the Arkansas River (OWRB, 2006). Both
are listed as Active, Industrial water right allocations.

Additional monitoring and observation wells are present on the Northwest
Property Area MW-51S, MW-53S, MW-54S, OW-1 and OW-2) and on the
remainder of the FMRI property, as shown in Appendix A, Figure 3 (From Figure
4-1 in Earth Sciences Consultants, 2003). Available logs for the borings and
monitor wells installed in the Northwest Property Area and Multi-Purpose Well
Completion Reports for wells within one mile of the property are provided in
Appendix G.

In addition, seven temporary monitoring wells, now pliugged and abandoned, were
installed in the northern parcel of the Northwest Property Area in September and
December 2006 for the Port of Muskogee.

Floodplains
According to Federal Emergency Management Administration (FEMA) flood rate

insurance maps for Muskogee County, Oklahoma and Incorporated Areas
(FEMA, 1991) the Northwest Property Area is outside the 500-year flood plain of
the Arkansas River, as is most of the FMRI property. The base flood elevation
in the Arkansas River is between 515 and 516 feet above Mean Sea Level (MSL)
(FEMA, 1991). In contrast, USGS Topographic maps show the elevation east
(and downhill) of the area to be above 530 feet MSL, that is, above the base flood
elevation. '

Soils

Soil profiles in the Northwest Property Area were determined from county soil
survey maps (Townsend, Long, and Gilbertson, 1988) and those applicable to the
Property are listed in Table 1 below. Extracts from the Natural Resource
Conservation Service website, including a map showing the distribution of the
soil profiles over the Property, are given in Appendix E.

Port of Muskogee Expansion — FMRI NW Area
Phase  ESA

March 20, 2007

Page 12 of 59



Table 1: Soil Profiles applicable to the Prope_l'ty

Map | Unit Name - | Description
Unit

9 Choteau Typically very dark grayish brown lpam to about 10
Loam, 1 to | inches; grayish brown loam subsurface layer to about 24
3 percent inches; yellowish brown silty clay loam to about 36
Slopes inches; mottled gray, yellowish brown, yellowish red and
grayish brown clay loam to about 62 inches; coarsely
mottled yellowish brown,. gray, yellowish red and grayish
.| brown clay loam below.

24 | Kamie fine Typically dark brown fiie & sandy loam to about 7 inches;
sandy loam, | brown fine sandy loam subsurface layer to about 12

' 1to3 inches; sandy clay loam subsoil to 66 inches (red 12-48
percent inches, light red 48-66 inches).
slopes

25 | Kamie fine Tyf)ically bro;('ﬁ fine saimhy Toam to about 7 inches; brown
sandy loam, | fine sandy loam subsurface layer to 11 inches; red sandy

3to5 clay loam and clay loam subsoil to about 50 inches, and
percent red fine sandy loam below that,
slopes :

67 Stigler silt | Typically grayish brown silt loam about 15 inches thick;
loam, 0 to 1 | light brownish gray silt loam subsurface layer to about 26
percent inches; brown silty clay subsoil to about 40 inches and
slopes coarsely mottled strong brown, pale brown and grayish
brown clay to about 64 inches; gray clay strongly mottled
with brown below that.

74 | Urban land | No description provided.

Vegetation
Vegetation in the area is mostly grass with scattered trees, except a 600-foot by

800-foot triangular area in the southwest corner, where vegetatibn is mostly
mixed shrubs and trees, some of which are overgrown with vines. No noticeable
area of stressed vegetatlon was observed.

Surface Water

There are no ponds or other small surface water features within the Northwest
Property Area, although water may collect in low-lying areas (e.g. just north of
the gate to the NRC-licensed area, and near the south fence). The NRC:licensed
area includes several water treatment ponds and four outfalls regulated under '
Oklahoma Pollutant Discharge Elimination System (OPDES) Permit Number

0K 0001643, ID Number I-51000040.

Aerial photographs from June 1958 to April 1972 show a pond approximately 400
feet niorth of the Property, approximately north-northwest of the northwest corner
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. of the main parking lot. Subsequent aerial photographs show only a brush-filled
gap in the tree cover, and during the October 2006 site visit the pond was a brush-
filled depression with no standing water.

Drainage Paths and Erosion

The topography of the site is shown in the form of two-foot contours are in the
site plans provided by FMRI, for example Appendix A, Figures 2 and 3 (Earth
Science, 2003). Topographic contours in Appendix A, Figure 3, suggest one
drainage path is a drainage swale constructed along the east side of the Northwest
Property Area north side of the entrance road, generally draining to a low-lying
area approximately 800 feet to 900 feet north of the driveway, and spills across
the fence into the NRC-licensed area north of Pond 3. The map shows a shallow
depression in the swale, approximately 100 feet to 300 feet long, just north of the
facility driveway. Another drainage path drains south across the south fence of
the Northwest Property Area, west of the Electron Beam Building. Neither area
showed signs of erosion.

Railroad Spurs
A railroad spur extends south from Just east of the northeast corner of the

Northwest Property Area, and terminates at a loading bay on the east end of the
Service Building, with a branch curving to the east to end just south of FMRI’s
Pond Number 3. The Decommissioning Plan submitted to NRC by FMRI
includes loading low-level radioactive process residue (known as Work-in-
Progress material or WIP) onto railcars parked on these spurs for transport to an
off-site location. As of August 10, 2006, FMRI has a contract with International |
Uranium Coiporation in Utah to accept the WIP, and is in the process of
arranging transportation (Burgess, 2006). The railroad spurs are not included in
the Property for the purposes of this assessment.

Utilities

e Sewei: According to the Facility Layout, Boring and Well Location Plan
provided in Appendix A, Figure 3 (Earth Sciences Consultants, 2003) a
sewer main extends from the southeast corner of the Service Building,
south-southeast towards a main sewer line running north-south just east of
the property line. This figure shows another sewer main line extends
southeast from a point in the field approximately 100 feet north of the
Service Building, southeast approximately 200 feet to the same north-
south sewer line. Neither line has been field-verified. If sewer lines exist
to the Sintering Building and Electron Beam Building, they are not shown.
According to Burgess (2006) sewage treatment is by the City of Muskogee
system.

e Water: The location of water lines is not shown. Water is provided by the
City of Muskogee (Burgess, 2006).
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Gas: The Site Layout Plan shown in Figure 3 (Earth Sciences
Corporation, Figure 4-1, 2003) shows the approximate location of a gas
transmission line near the south property liné of the NRC-licensed area,
but outside the Northwest Property Area. If gas lines exist to the Service
Building, Electron Beam Building or Sintering Building, they are not
shown. A search of Muskogee County land records revealed two right-of-
way grants to Oklahoma Natural Gas Company, dated March 13, 1968,
(Book 1269 Page 668) and July 3, 1968 (Book 1274 Page 084). A buried
gas line serving the Port of Muskogee runs along the western edge of the
Property (Robinson, 2006). An enclosure with visible valves is present at
the southeast corner of Tantalum Drive and N 43™ Street, and may be the
connection to the Property.

Electric Power: Service is from Oklahoma Gas & Electric Company
(OG&E). An electrical substation is located in a fenced enclosure
between the Electron Beam Building and the Service Building. This is fed

~ from a 69 kilovolt electrical distribution lines along the south end of the _

Northwest Property Area and served the entire facility. A separate
OG&E 128 kilovolt power line crosses the south efid of the Northwest
Property and the FMRI facility.

Underground features
Review of Oklahoma Corporation Commission records and interviews with FMRI

personnel indicate Underground Storage Tanks (UST) are not present on the

Property, but are present on the adjacent property to the west of State Highway -

165, and a nearly-adjacent property north of the FMRI facility and northeast of’
- the Property. Details concerning the UST are provided in Section 5.0.

An underground vault for access to buried electrical power lines to the FMRI
facility is on the south side of the electrical substation. (Burgess, 2006)

Former cooling water reservoirs are present under the west side of the Electron
Beam Building and under the Sintering Building. According to Burgess (2006)
the cooling water reservoirs were cleaned out in 1989, and the sludge was filtered
out and recycled in the Fansteel facility to recover the tantalum and columbium
content.

An underground storm drain was observed east of the Electron Beam Building,
which apparently receives water via downspouts from the roof of the Electron
Beam Building and possibly the Sintering Building. A rectangular grate and what
may be a cleanout are visible east of the southeast corner and northeast corner,
respectively, of the Electron Beam Building.

Structures

The structures on the South Pascel of the Northwest Area are the Service Building

(also known as Building 1 and the Warehouse Building), the Sintering Building
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(a/k/a Building 2) , the Electron Beam Building (a/k/a Building 3 and the EB
Building), a guardhouse (a/k/a Building 4) located approximately 100 feet north
of the Service Building and east of the entry gate to the FMRI facility, and
Building 6, a small metal storage building near the southeast comer of the Service
Building. None of the buildings is residential. The report “Additional Radiation
Survey Activities” (Earth Science Consultants, 1995) also lists a Building 5, a
metal storage building once used to store laboratory glassware supplies, which
was located south of the Service Building and west of Building 6. Building S is
no longer present at the site.

General characteristics of the various buildings are summarized below. Historical
operations are described in Section 3.3, current property use is described in

- Section 3.4, and observations of grounds and buildings are described in Sections
6.2 and 6.3, respectively.

¢ Service Building: This is a brick building, approximately 270 feet by 120.
feet, with loading docks for trucks on the east end of the north side and for
railcars on the north end of the east side. It consists of office areas, a
warehouse, a machine shop, and former chemical and metallurgical
laboratories. Part of the building is currently leased to Al International, a
custom manufacturer of metal frame parts (Grindstaff, 2006). The
fabricated parts are not painted onsite, but are sent to a powder-coating
contractor in Broken Arrow.

“Licensed material”, for example, feedstock material such as ore and slag
from tin extraction operations overseas, was occasionally managed in the
building when the Fansteel facility was still operating. However, this
building passed a room-by-room, surface-by-surface radiation survey and,
along with the rest of the Northwest Property Area, was released from the
NRC license (i.e. released for unrestricted use) per License SMB-911
Amendment No. 6, Condition No. 9, August 20, 1999 (Decommissioning
Plan, Earth Sciences Consultants, 2003).

e Sintering Building: This is a brick building, approximately 240 feet x 90
feet, in which powders composed of tantalum metal, tantalum hydride or
columbium, were milled and classified, then shaped by hydraulic presses
into bars rods or other shapes, then fused under vacuum (sintered) to add
strength, and then cooled. In addition, a machine shop in the northwest
corner of the building was used to machine these shapes under an inert
atmosphere or under vacuum. No information was available on additives
to the cooling water system or on the possibility of PCBs being present in
the hydraulic fluid. ,

Cooling pumps were observed during the site visit; vacuum pumps were
not. According to Burgess (2006) the cooling water reservoirs were
.drained and cleaned out in 1989 and refilled with city water. The material
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removed was run through filter presses, and the solids reeycled to recover
their tantalum content.

The presence of the cooling water reservoirs and the absence of
information concerning additives to the water or releases from the
reservoir, are considered data gaps. The lack of information concerning
the PCB content of hydraulic fluids used in the hydraulic presses is
considered a data gap.

The Sintering Building is now leased by Al Internatlonal a metal parts
fabricator.

Electron Beam Building: This is a metal building approximately 150
feet x 210 feet. In the Electron Beam Building, large rods of sintered
tantalum metal were heated in a vacuum with electron beams, and the
melted metal then cooled as ingots. The electrodes were water-cooled,
with a reservoir of cooling water in an underground tank under the west
side of the building, under removable floor plates. According to the
Remediation Assessment Report (1993) no licensed materials were
handled in the building. No information was available concerning the use
of anti-fouling additives in the cooling water system. According to
Burgess (2006) the cooling water reservoirs were drdined and cleaned out
in 1989 and refilled with city water, and the sludge was recycled through
Fansteel’s process to recover the tantalum and columbium content.

The presence of the cooling water reservoirs and the absence of
information concerning additives to the water or releases from the
reservoir, are considered data gaps. :

According to the FMRI Operations Manager, the Electron Beam Building
is now leased by Global Machine Company, a company that performs
Precision Product Machining and Metal Fabrication. The operations at

Global Machine Company in the Electron Beam Building were mspected
on October 27, 2006. _

Building 6: A small metal building (approximately 15 feet by 15 feet
according to Earth Sciences, 2003) south of the Service Building is
currently leased to Al International. This building was once used for
electrical equipment, then as storage for a tractor and mowing equipment.

Guard House: A small (less than 15 feet by 20 feet) brick building north
of the facility driveway, opposite the Service Bulldmg, 1s used as the
guard house for the FMRI facility.

Electrical Power Substation: An electrical power substation is present in
a fenced enclosure (approximately 200 feet x 75 feet) between the
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Electron Beam Building and the Service Building. Determination of the
PCB status of transformers is beyond the scope of this assessment, and no
plates or markings indicating PCB status or age of the equipment were
seen from outside the fence.

Above-Ground Storage Tanks
Two skid-mounted boilers, which might be consideted above-ground storage

tanks (AST) were observed, inside the Sintering Building, where they were being
stored prior to sale. These are not considered to be Recognized Environmental
Concerns (REC). No other AST were observed on the subject property.

Offsite, at least four AST were observed within the NRC-licensed property, east
(and downhill) of the Chem-A and Chem-C Building, and therefore at least 800
feet east of the Northwest Property Area. One was identified as containing

.anhydrous ammonia; other chemicals used by Fansteel, and therefore possibly
stored in tanks in the past, were Methyl isobutyl Ketone (4-methyl-2-pentanone,
or MIBK), aqueous hydrofluoric acid, nitric acid, and sulphuric acid. According
to Burgess (2006) these chemicals are no longer stored at the FMRI facility or on
the Property. Additional AST were observed just west of the Chem A Bulldmg,
and at least 600 feet east of the Northwest Property.

North of the FMRI property, and at least 500 feet east of the Northwest Property
Area, at least eight AST are visible on property listed by the Port Authority as
Koch Pavement Solutions.

All these AST are hydraulically downgradient of the site, and are not considered
to be REC.

Landfills, Dumping, Disturbed Soil
" Based on site visits, examination of historical aerial photographs and interviews,

landfills were not noted in the site. Aerial photos indicate disturbed ground just
south of the drlveway intersection south of the west end of the Service Building
and in the field north of the east end of the Service Building in 1958; possible
bushes or piles of material were visible south of the driveway south of the '
southwest corner of the Service Building in 1964 and 1979. A possible disturbed
area in the center of the field north of the Service Building was visible in1981,
appeared smaller in 1984, and appeared still smaller in 1991.

Approximately 200 feet south of the site, the Borrow Pit Area west of Pond 9 was
first visible in the 1979 aerial photographs, with signs of possible activity visible
through to the 1991 photographs. This area is within the NRC-licensed facility
and was addressed in the 1993 Remediation Assessment Report, which
determined:
“Based on the results of the soil sampling alone, the radioactivity detected
in this area might be attributed to a random accumulation of fugitive
material or to a naturally occurring concentration of uranium or thorium
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bearing minerals. However, as discussed in Sections 4.2.3.1 and 4.2.4.1
following, groundwater and surface water in this area of the property also
indicate elevated concentrations of radioactivity. This combination of
indicators suggests that radioactive materials may have impacted thzs
area at some time in the past.”
This area is topographically and hydraulically downgradient from the subject
Property, and therefore is not considered a Recognized Environmental Condition.

Imgoundments | _
Except for the ponds visible in the facility to the east, no impoundments were
observed on the site.

East of the site is Pond 3, which contains the sludge residue, left over from the
extraction of columbium and tantalum compounds from the ore and slag
feedstock by Fansteel. According to the Decommissioning Plan, on a dry weight
basis the sludge typically contains approximately 0.3% uiranium and 0.6%
thorium (Earth Sciences Consultants, 2003) and the resulting gamma ray “shine”
from the pond contents was sufficient that special survey techniques were
employed in a 1995 survey to differentiate gamma ray “shine” intensity from any
gamma ray intensity from the soil from the eastern 75 feet of the field north of the
Service Building and driveway. Until the contents of this pond are properly
removed or the pond is properly closed in accordance with a NRC-approved
Decommissioning Plan, the presence of this pond is considered a Recognized
Environmental Condition. According to Burgess (2006) FMRI has a new or
renewed contract for offsite recycling of the WIP at a facility in Utah, and is
currently making arrangements to have it transported there. Much of the sludge
has been excavated and dried, and has been stockpiled south of Pond 3 in
preparation for shipment.

Southeast of the site, former Pond 5 and Ponds 6 though 9 are used to treat
process wastewater for disposal through an OPDES-permitted outfall.

Air Emissions, Wastewater Discharge

No strong odors indicating air emissions were noted during site visits, and no
wastewater discharges were observed. FMRI operates air sampling stations to
monitor airborne radionuclides from decommissioning activities.

 The five outfalls operated by the FMRI facility to the east, in accordance with
OPDES Permit No OK0001643 in support of decommissioning activities, are
listed below. : _

Table 2: OPDES- Perrnltted Outfalls

Permit Facility | Location | Faclhty Facility Facility Legal

Number = | Latitude | Longitude | o

0OK0001643 | Fansteel, Inc/ Outfall N35°46°24” | 'W95°18°06” | SE-NW-SW Sec
FMRI 001 | 16 TISN R19EIM
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Permit Facility Location Facility Facility Facility Legal

Number ‘ Latitude Longitude

OK0001643 Fansteel, Inc / Outfall N35°46°27 W95°18°06” | SE-NW-SW Se¢ -
FMRI 002 | ... ].16Ti5NRI9EIM

0K0001643 Fansteel, Inc / Outfall N35°46’36” W95°18°09” | NE-NW-SW Sec’
FMRI 003 . 16 TI5N R19EIM

OK0001643 Fansteel, Inc / Outfall N35°46°24” W95°18°06” | SE-NW-SW Sec

_ ) FMRI 004 16 T15N RI9EIM

OK0001643 | Fansteel, Inc/ | Outfall N35°46°15” W95°18°15” | SE-SW-SW Sec 16

) FMRI 005 ) B TISNRIGEIM
Industrial Activities

The 1993 Remediation Assessment Report states:
“The Northwest Property Area ... during plant operations, was never
utilized for the processing, generation, or disposal of licensed material.
This portion of the site was involved with processing the intermediate
products (tantalum and columbium powder) which were free of licensed
material. The intermediate products were pressed end sintered into shapes
in the Sintering Building. These sintered products were either sold as is or
further refined prior to sale by electron beam melting in the Electron Beam
Building. The Northwest Property Area has been assessed for both
chemical and radiological parameters. Additionally, a radiation
decommissioning:survey was performed on this portion of the property.
The results of these activities have been documented in the Radiation
Survey and Remediation Assessment Northwest Property Area report
dated July 1993.” '

Currently part of the Service Building and Sintering Building are leased by Al
International for metal fabrication. According to the president of the company,

~ cleaning and painting/coating of the fabricated parts is done offsite. The
operations at the Service Building were observed, but during the September 2005
visit the Sintering Building was used by FMRI to store equipment and chemicals
for use or sale in support of remediation activities by FMRI, and any removal of
stored chemicals and any subsequent operations there had not yet occurred.

At the time of the September 2005 site visit, the Electron Beam Building was not
leased, but was used to store equipment and furniture, and was mostly empty.
Currently the Electron Beam Building is leased by Global Machine Company,
which performs precision product machining and metal fabrication in steel,
stainless steel and aluminum.

Monitoring Wells ‘

Three monitoring wells, MW-51S, MW-52S and MW-53S and two obsérvation
wells, MW-OW1 and MW-OW2 near MW-52S are present on the site, based on
site maps on file with the Nuclear Regulatory Commission. A fourth monitoring
well, MW-151D, has been plugged and abandoned. All are owned by FMRIL.
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Monitoring‘ Wells in Neighboring Areas: Numerous monitoring wells are present
on the FMRI facility, and were installed in support of the 1993 remedial
assessment performed to meet NRC requireiments. Locations of the wells and
soil borings are shown in Figure 3.

Outside the FMRI facility and Northwest Property Area, the 17 wells registered
with OWRB within a mile of the site are listed below; four are described as
monitoring wells. Approximate locations of these wells are shown in Figure 4.

In addition, seven temporary monitoring well$ were installed in September and
December 2006 in the parcel of the Northwest Property Area already transferred
to the Port Authority. These have subsequently been plugged and abandoned.
Groundwater contamination with trichloroethene was observed in five of these
wells is discussed later and is summarized in Table 5.

Table 3: OWRB-Registered Wells

"~ OWNER QTRS | SECTWP | DPC | USE -WELL TYPE | Address/City/State OR
NAME RGE NO Finding Location (from
‘ ... |.. .OWRB,.2005).. .
Zapata NW-NE- {17-15N-19E1|92215 (Water Groundwater |4400 Don Cayo Dr, -
Industries SE Location Test Hole Muskogee
Zapata NW-NE-. {17-15N-19E!(92216 |Water Groundwater (4400 Don Cayo Dr.,
Industries SE Location Test Hole  |Muskogee =
Zapata NW-NE- 117-15N-1SEI|92217 |Water Groundwater (4400 Don Cayo Dr,
Industries SE . Location Test Hole Muskogee
Zapata INW-NE- [17-15N-19E1|92226 |Water Groundwater {4400 Don Cayo Dr.,
Industries  |SE Location |(TestHole  |Muskogee °
U R R 4 .. ... |(Plugged) . | _ i
Zapata NW-NE- [17-15N-19E1|92254 |Water Groundwater (4400 Don Cayo Dr.,
Industries SE Location Test Hole Muskogee
TimKing . |NE-SW-_[8-15N-19El (99530 |Heat. Geothermal 3704 N Country Club.
sSw Exchange |or Heat pump |Road, Muskogee
well
Oklahoma SW-SE- |21-15N-19E1{26956 |Industrial |Groundwater |4 miles east of
Gas & NE Well Muskogee
Electric Co.. ‘ N .
Oklahoma SE-NE- |08-15N-19E1|64767 |Soil Geotechnical |[None given]
Gas & SE Evaluation |Boring ’
Electric Co. )
Oklahoma SE-NW |21-15N-19EI|41363 |Industrial |{Groundwater |4 miles east of
Gas & . Well Muskogee
Electric Co. . _ . -
Economy - |SE-SE- |17-15N-19E1|96510 |Domestic |[Groundwater (3816 Putter Place, ~
Plumbing NW Well Muskogee
Heating & Air
Indian Capital |[SE-NE- |17-15N-19E1|94602 |[Site Monitoring 2403 North 41 East,
Technology |SW Assessment|Well Muskogee
/|Center .. ... .|.. _ Jo ' e I
Indian Capital [SE-NE- |17-15N-19E1|94603 (Site Monitoring  [2403 North 41 East,
Technology |SW Assessment (Well Muskogee
Center ' - e
Indian Capital [SE-NE- |17-15N-19EI|97682 |Site Monitoring . [2403 North 41 East,
Technology [SW Assessment|Well Muskogee
Center - '
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No stained soils were observed.

Seeps

OWNER QTRS | SECTWP | DPC USE WELL TYPE | Address/City/State OR’
NAME RGE NO Finding Location (from |
- OWRSB, 2005)
Indian Capital |[SE-NE- (17-15N-19E1|97683 {Site Monitoring  |2403 North 41 East,
Technology . [SW Assessment Well Muskogee
Center
Port of SE-NE- |21-15N-19E1(92281 |Domestic |Groundwater |S of Hwy 63, E of
Muskogee, |NW Well Arkansas River, E side
c/o Geo Enter of visitors center
ST N I parking lot
Muskogee NE-NE- [17-15N-19E1|101607 |Site “{Monitoring " |North of nghway 62 on
City County |SE : Assessment|Well Highway 165 - 1/4 mile
(Plugged) on East side of
e e _._|Highway 165
Muskogee NE-NE- [17-15N-19E1{101608 |Site Monitoring ~ |North of Highway 62 on
City County |SE Assessment|Well Highway 165 - 1/4 mile
: (Plugged) on East side of
Highway 165 .
Muskogee NE-NE- (17-15N-19El|101609 |Site Monitoring North of Highway 62 on
City County |SE ’ Assessment|Well Highway 165 - 1/4 mile
) (Plugged) on East side of
Highway 165
Stained Soils

No seeps weére observed during the site visits, and would not be expected within
the Northwest Property Area, based on comparison between surface topography
and potentiometric surface maps.

. Chemical Spills

During the September 2005 site visit, dry chemlcals were observed spilled from
sacks and drums stored in the Sintering Bulldlng, where an ammonia-like odor
was observed, and smears of dark gray dust, described as tantalum metal dust,
which appeared to have been trapped between furniture and interior walls before
the furniture was moved. At the time of the October 27, 2006 site visit, the spilled
dry chemicals appeared to have been cleaned up, and all the metal dust smears
less than approximately seven feet above the floor had been cleaned up.

The historical presence of spilled dry chemicals is considered a Historical
Recognized Environmental Condition (HREC).

Oil and Gas Exploration
A certification filed in 1960 in Muskogee County Land Records by the Oklahoma .
Corporation Commission stated there was no oil or gas development in Section

17, TISN R19E. The Oklahoma Corporation Commission has records of three
wells in the section, approximately one-half mile north of the Property. None is

on the Property. Available information from the Corporation Commission,
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together with a sketch map showing approximate locations, is shown in Appendix

Known Groundwater or Surface Water Contamination

1993-2005: Contamination of groundwater has been reported from the FMRI
facility east of the site, and shallow monitoring wells (screened in the alluvium)
and deep monitoring wells (screened in bedrock below the alluvium) were
installed in 1993 (except as noted) and sampled. Of these, three shallow
monitoring wells and one deep monitoring well were installed in the Northwest
Property Area. The locations of MW-518 (installed in 1991), MW-151D, MW-
538, and MW-548S, and offsite wells MW-52S (south of the site), and MW-68S
(between the site and Pond No. 3 to the east) are shown in Appendix A, Figure 3.
~ Monitoring well MW-151D was subsequently plugged and abandoned.

Groundwater analyses reported in the 1993 Rémediation Assessment report
included analyses for groundwater from MW-51S, MW-54S and MW-68S, and
the deep well MW-151D, in or near the Northwest Property Area. In this series of
groundwater samples, most of the wells on or near the Property were analyzed for
water-quality parameters and total metals; one well on the Property (MW-518S)
was also analyzed for Volatile Organic Compounds (VOC) and, Semi-volatile
Organic Compounds (SVOC), and one well just off the Property (MW-52S) was
also analyzed for isotopes of uranium, radium, potassium and thorium.

In addition, FMRI has sampled and analyzed selected wells for a limited suite of
parameters on a quarterly or semi-annual basis from 1996 through 2006, and
submitted these to the DEQ in the form of Self-Monitoring Reports. For the wells
MW-51S, MW-53S, and MW-54S, besides depth to groundwater the reported
analyses were limited to ammonia (as N), fluoride, pH, Total Dissolved Solids.
For MW-68,; results were reported for depth to groundwater, fluoride, total
arsenic, total cadmium, total chromium, total lead, pH and total dissolved solids
(TDS). :

For each parameter, the maximum value reported among the wells on or near the
Property has been tabulated and compared to applicable Drinking Water
Standards (MCL), Medium-Specific Screening Levels (MSSL) issued by EPA
Region 6, or Secondary Drinking Water Standards (SMCL) in Table 4. All
radiological results were included regardless of whether a screening level exists.

Table 4: Groundwater Screening Levels Exceeded by Sample Concentration or
Laboratory Detection Limit in Fansteel or FMRI Samples, 1993-2006

Parameter Units Max Location | Screeni Type of | Detection | Event
Value | ofMax' ng Screening | Limit [ Year?
: Level Level
Total Analyses:
' (mgfl
: NO3- ‘
Nitrate-Nitrite N) 41 | MW-52S8 10 | MCL 1993
Sulfate 1 mg/l 2000 | MW-528 250 { SMCL _ 1993
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Parameter Units Max Location | Screeni | Type of | Detection | Event
Value | of Max' ng Screening |  Limit Year?
Level Level
Gross Alpha pCi/l 79 | MW-528 - 15 | MCL 1993
Gross Beta . 1.pGill. ..160 | MW-52S. Rad 1993
Isotopes: ,
Uranium-233 pCil 0.7 Rad 1993
Uranium-238 pCill 0.9 . - | Rad 1993
Radium 226 | pCill 4.1 | MW-528 5| MCL 1993
Radium 228 pCi/l 5.9 | MW-528 5 | MCL 1993
Potassium.40 pCil 2 Rad . 1993
Thorium-228 pCill 6.4 Rad 1993
Thorium-230 pCi/l 4 Rad 1993
Thorium-232 pCifl 5.6 Rad 1993
Total Metals: :
Aluminum, Total ug/l 5650 | MW-528 - 200 | SMCL 1993
Arsenic, Total ug/l 120 | MW-68S 20 | MCL 2003
Cadmium, Total ug/l 18.1 | MW-51S 5 | MCL 1993
Iron, Total \ ug/l 9180 | MW-528 300 | SMCL 1993
Manganese, Total ug/l 619 | MW-52S 50 | sSMCL 1993
Lead, Total _ ug/l 140 | MW-68S 16 | MCL 2005
Antirhony, Total ug/l MW-53S 6.| MCL 29.7| 1993
Thallium, Total ug/l MW-518 2| MCL 41 1993
Volatile Organics:
Benzene . ug/ MW-518 5 | MCL 10| 1993
Bromodichloromethane ug/l MW-51S8 1.8E-1 | MSSL 10 | 1993
Bromoform ug/l MW-51S | 8.5E+0 | MSSL 10 [ 1993
_Bromomethane _ | ugh Mw-51S | 8.7E+0 | MSSL 10 | 1993
Carbon Tetrachloride ugh MW-51S 5] MCL 10| 1993
Dibromochloromethane ug/l MW-51S 1.3E-1 | MSSL 10| 1993
Chloroethane ug/l MW-51S | 3.9E+0 | MSSL 10 | 1993
Chioromethane - ugfl | MW-51S 2.1E+0 | MSSL 101 1993
Chloroform ug/l MW-518 | 1.7E-1 | MSSL 10 | 1993
1,2-Dichloroethane ug/l MW-51S 5| MCL 10 | 1993
1,1-Dichloroéthéne ug/l MW-518 7| MCL 10 | 1993
1,2-Dichloropropane ug/l MW-51S8 5| MCL 10| 1993
Cis-1,3-Dichloropropene ug/l MW-51S8 4.0E-1.| MSSL 10| 1993
Trans-1,3-Dichloropropene | ug/l MW-51S8 4.0E-1 | MSSL 10| 1993
Methylene Chloride ug/l MW-518 4.3E+0 | MSSL 10| 1993
1,1,2,2-Tetrachloroethane | ug/l MW-51S 5.5E-2 | MSSL _ 10| 1993
Tetrachloroethene ug . MW-51S8 5| MCL 10| 1993
1,1,2-Trichloroethane ug/ | MW-518 5 | MCL 10| 1993
Trichloroethene ug/l MW-51S 5| MCL 10| 1993
Vinyl Chioride ug/l MW-51S 2| MCL 10| 1993
Semivolatile Organics:
Bis(2-chloroethyi)ether | ugii MW-518 9.8E-3 [ MSSL 10 | 1993
Bis(2-chloroisopropyl)ether | ug/l MW-518 2.7E-1 | MSSL 10| 1993
Bis(2-ethylhexyl)phthalate | ug/l MW-51S | 6 | MCL 10 1993
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While VOC and SVOC sCreening levels were not exceeded, the detection limit for

some compounds exceeded the screening level. Metals present in excess of the

'MCLs included Arsenic, Cadmium, and Lead, and metals for which the detection

limit exceeded the MCLs included Antimony and Thallium. Inorganic species
present in excess of thee MCLs include Nitrate-Nitrite (assuming the less toxic

- species, nitrate, was not present), Gross Alpha activity and Total Radium-226 plus
Radium 228 activity.

Groundwater contamination with total arsenic, cadmium and lead, and total alpha
activity and total Radium 226 plus Radium 228 activity is considéred a
Recognized Environmental Condition (REC).

2006: In the course of a Phase II Environmental Site Assessment of the Northern
Parcel of the Northwest Property Area, performed for the Port Authority, the DEQ
installed three temporary moritor wells in September 2006. Organic compounds
were observed in one of the temporary monitoring wells, MPA-2, located
approximately 100 feet north of the Property, and approximately 400 feet west of
 the railroad spur. Four additional temporary monitoring wells were installed and
sampled in December 2006, and organic compounds were observed in all four
groundwater samples. The compounds detected are listed in Table 5. The
locations of the temporary wells are shown in Figure 6.

Soil collected from fhe boringvfor MPA-2 (at 30.5 fi. bgs) contained
Trichloroethene (aka Trichloroethylene or TCE) at a concentration of 3000
Port of Muskogee Expansion — FMRI NW Area
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Parameter Units Max Location | Screeni | Type of | Detection | Event
Value of Max ' ng Screening Limit Year ?
Level Level
Benzo(a)pyrene ug/l _MW-51S 0.2 | MCL 10| 1993
Benzo(a)anthracene ug/l MW-51S | 9.2E-2 | MSSL _ 10| 1993
Benzo(b)fluoranthene ug/l MW-51S 9.2E-2 | MSSL 10| 1993
Benzo(k)fluoranthene | ugll MW-51S 92E-1 [MSSL | . 10} 1993 _
Carbazole ug/l MW-51S | 3.4E+0 | MSSL 10| 1993
Chrysene . . |ugl MW-518 9.2E+0 | MSSL 10 | 1993
Dibenzo(a,h)anthracene | ug/l MW-51S | 9.2E-3 | MSSL 10 | 1993
3,3-Dichlorobenzidine ug/l MW-51S 1.5E-1 | MSSL 10 | 1993
Hexachlorobenzene ugh [ | MW-51S | 1| MCL 10 | 1993
Hexachlorobutadiene ugh MW-51S | 8.6E-1 | MSSL 10| 1993
Hexachloroethane ug/l MW-51S | 4.8E+0 | MSSL 10| 1993
Indeno(1,2,3-c,d)pyrene | ug/l MW-51S | 9.2E-2 | MSSL . 10| 1993
N-Nitrosodi-n-propylamine | ug/l MW-51S | 96E-3| MSSL 10| 1993
Naphthalene ug/l MwW-518 6.2E+0 | MSSL 10 | 1993
Nitrobenzene ug/l MW-51S | 3.4E+0_| MSSL. _ 10| 1993
Pentachlorophenol ug/ MW-51S 1| MCL 50| 1993
2,4,6-Trichlorophenol ug/l MW-518 6.1E+0 | MSSL 10| 1993




microgram/kilogram (ug/kg) also referred to as parts per billion (ppb). A soil
sample collected at 27 ft bgs in the same well showed Trichlorethene at a
concentration of 48 pg/kg. Table 5 lists the concentrations of contaminants in a
groundwater sample collected from this well.

Table 5: Groundwater Screening Levels Exceedéd by Sample Concentration in
Temporary Monitor Wells, September 7, 2006 and December 12, 2006

Parameter Units | Location | Value | Screening | Type of
Level Screening
Level
1,1-Dichloroethene pug/L MPA-2 1500 7.0 { MCL
Cis-1,2-Dichloroethene | pg/L | MPA-2 | 93| 70| MCL
1,1,1-Trichloroethane | ng/L MPA-2 320 200 | MCL
Tetrachloroethene | ug/L | MPA-2 69 5.0 | MCL
Trichloroethene ug/L MPA-2 | 37,000 5.0 | MCL
Arsenic ng/L MPA-1 74 10 | MCL
Arsenic pg/L MPA-2 154 10 | MCL
Arsenic ug/L MPA-3 68 10 | MCL
Barium pg/L | MPA-3 | 2510 2000 | MCL
Beryllium ug/L | MPA-1 | 15  4|MCL
Beryllium ug/L | MPAZ 15 4 |MCL
Beryllium ug/L MPA-3 17 4| MCL
Chromium pg/L | MPA-I 686 100 | MCL
Chromium pg/L MPA-2 422 100 | MCL
Chromium L ug/L MPA-1 685| . 100! MCL
e e
| Lead _ |pg/L | MPA-I' 176 | 15 | Level |
' I o | Action
Lead pg/L MPA-2 142 15 | Level
- Action
Lead ug/L MPA-3 311 15 | Level
Antimony ug/L |  MPA-1 142 | 6 [ MCL
Antimony pg/L | MPA-1 | 140  6[MCL
Antimony ug/L | MPA-1 103 ¢« 6| MCL
Thallium ug/L MPA-1 75 2 MCL
Trichloroethene pug/L | MPA-2N | 12,000 5.0 | MCL
1,1-Dichloroethene . pug/L | MPA-2NA 1250 7.0 | MCL
1,1,1-Trichloroethane pg/L | MPA-2NA 62 200 | MCL
Trichloroethene pg/L | MPA-2NA 6500 | 3.0 | MCL
1,1-Dichlofoethene | pg/L | MPA-4N* | 290 = 7.0|MCL
1,1,1-Trichloroethane [ pug/L | MPA-4AN* | 71| 200 [ MCL
Trichloroethene pg/L | MPA-4N* 6900 5.0 | MCL
Trichloroethene | pg/L | MPA-2E 610  5.0|MCL
Trichloroetheiie pg/L | MPA-2W 83 5.0 { MCL
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" Parameter | Units| Location | Value Screening | ‘Type of
Level Screening
__Level

* MPA-4N is a duplicate of MPA-2NA

The extent of the affected groundwater has not yet been delineated. Groundwater
flow in the area is believed to be eastward, towards a French drain and an
interceptor trench operated by FMRI. The presence of the affected groundwater
and soil adjacent to the Property is a Recognized Environmental Condition
(REC). , :

Farin Wastes

The land use prior to purchase by the Muskogee Industrial Foundation in 1956-57
is not known, but is assumed to be agricultural. No information concerning farm
wastes was found.

Known Pesticide Misapplication |
No information was found regarding misapplication of pesticides in this area.

Discharges and Runoff from Adjacent Property Affecting the Site
The property is down slope from the embankment to State Highway 165 to the

west, and a tract already owned by the Muskogee City-County Port Authority on -
the north. The presence of contaminated groundwater on the adjacent property to
the north, based on groundwater samples collected from a temiporary monitor well
in September 2006, has already been discussed. The properties to the south and
east are down slope. '

East of the site, a surface release of the supernatant from Pond 3 occurred in June
1989, resulting in released fluid traveling along the natural drainage along the
west and north sides of Pond 3. This drainage was eventually contained using
dikes, and removed fot treatment in the plant’s wastewater system (Earth Sciences
Consultants, 1993). The drainage north of Pond 3 is down-slope and
approximately 10 feet lower than the eastern edge of the site. = This is not
considered an REC.

Other Known or Suspected Environmental Concerns on the Site
The presence or absence of radioactive materials on the grounds north of the -

Service Building and Sintering Building has been détermined by historical
information, limited soil analyses and a limited radiological survey complicated
by the gamma ray “shine” emanating from the contents of Pond 3 to the east.
This work satisfied the criteria set by the Nuclear Reégulatory Commission to
release the Northwest Property for unrestricted use.
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If small quantities of radioactive material were present on the site, they could
have gone undetected, however. A radiological survey of the Northwest Property
Area, performed after FMRI removes the contents of Pond 3 and ships them off-
site, could confirm the presence or absence of radioactive materials on the
property. This is considered a data gap.

Historical Recognized Envuonmental Conditions on.the S1t

Buildings: Licensed iatefial was stored or used in spec1ﬁc rooms (114,
115, 120, and 123) of the Service Building. Following room-by-room
gridding and scanning for radioactivity, vigorous cleaning of areas
identified as impacted was performed. The building was resurveyed, and
none of the survey locations exhibited radioactivity in excess of the
criteria for release for unrestricted use for affected areas (Earth Sciences,
1995).

Similarly, the other rooms, the exterior walls, and the roof of the Service
Building, and the rooms, exterior walls and roof of each of the other.
buildings in the Northwest Property Area, were gridded, scanned for
radioactivity, and identified as not impacted.

The historical presence of licensed material in specific rooms in the
Service Building is considered an HREC.

Release from Pond 3 in June 1989: The release of supernatant from Pond
3 to the ground surface to the west and north is considered an HREC.
Immediate cleanup activity and subsequent characterization revealed no
radiological impact, and groundwater samples from Monitoring Well
MW-68S nearby are collected and analyzed periodically.

Tomado Damage: The release during a tornado in 1999, of moist low-
level radioactive material excavated from Pond 5 in 1993 and stored in
fabric Super Sacks in the Sodium Reduction Building, is considered an
HREC. According to the Decommissioning Report (Earth Sciences
Consultants, 2003) the material contained an average of 21 pCi/g uranium--
235 and 6 pCi/g thorium-232. Approximately 500 pounds of the material
were released to the ground surface within a 10 foot diameter area before
being recovered and bagged.

Spilled chemicals including ammonium bifluoride, observed in September
2005 in the Sintering Building, appear to have been cleaned up to prepare
the building for use by Al International, and were gone at the time of the
October 2006 site visit.

Pipelines
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The Site Plan in Appendix A, Figure 3 shows a gas pipeline (Oklahoma Natural
Gas Co.) running along the south property line of the FMRI facility offsite. The
Site Plan does not show the western edge of the Northwest Property Area.
However, a small fenced area containing what appear to be gas valves and lines
was observed at the southeast corner of Tantalum Place and N 43™ Street East
during the September 2005 site visit. According to Robinson (2006) a gas liné
running along N 43" Street serves FMRI, the Property and the Port of Muskogee.
The lack of maps showing the pipeline in this area is considered a data gap.

The Site Plan also shows city sewer mains serving the Service Building and a
location near the Guardhouse, but does not show lines serving the Electron Beam
Building or Sintering Building.

A storm drain, which conducts water southwards from the roofs of the Electron
Beam Building and possibly the Sintering Building and Service Building, was
observed during the October 2006 site visit. This is not considered an REC.

Transformers/PCB Equipment

Transformers and other equipment are present in the electrical substation located
between the Service Building and the Electron Beam Building. Determination of
the PCB status of the transformers is beyond the scope of this assessment. No
plates or markings indicating PCB status or age of the equipment were seen from
outside the fence enclosing the substation. This is considered a data gap.

3.3  Operational History

According to Earth Sciences Consultants (1993) the Fansteel (now FMRI) facility
was constructed in 1956 on alluvial soils and unconsolidated alluvium
approximately 20 to 30 feet thick which are underlain by shale bedrock. Prior to
the construction of the facility, the site was undeveloped. Fansteel's Muskogee
plant produced tantalum and columbium metals. Extraction of raw tantalum and
columbium occurred on the portion of the facility east of the Property; further
purification of the tantalum and columbium was done in the Sintering Building
and later in the Electron Beam Building on the Property. Tantalum is used
primarily in the electrical/electronics industry in the production of tantalum
capacitors. Columbium is marketed for use in heat-resistant alloys. The Fansteel
processing facility had been in operation for approximately 33 years until
operations ceased in 1990. The area had not been developed for aniy use priot to
construction of the Fansteel facility and no previous structures existed.

Operations on the Property:

The Northwest Property Area which includes the Property and a parcel to the
north previously conveyed to the Port Authority (Appendix A, Figure 2) was
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never utilized for the processing, generation, or disposal of licensed (that is,
radioactive) material during plant operations. This portion of the site was involved
with processing the intermediate products (tantalum and columbium powder)
which were free of licensed material. The intermediate products were pressed and
sintered into shapes in the Sintering Building. These sintered products were either
sold as is or further refined prior to sale by electron beam melting in the Electron
Beam Building. The Northwest Property Area has been assessed for both
chemical and radiological parameters. Additionally, a radiation decommissioning
survey was performed on this portion of the property. The results of these
activities were documented in the Radiation Survey and Remediation Assessment
Northwest Property Area report dated July 1993 (Earth Sciences Consultants,
1993).

Additional decommissioning and radiation survey activities were performed in
1995 (Earth Sciences Consultants, 1995) in support of an application to have the
Northwest Property Area released from the NRC License. The Northwest
Property Area was released from the NRC license (i.e. released for unrestricted
use) per License SMB-911 Amendment No. 6, Condition No. 9, August 20, 1999
(Decommiissioning Plan, Earth Sciences Consultants, 2003).

The northern portion of the Northwest Property Area was conveyed in June 1999
to the Muskogee City-County Port Authority; the remainder was retained by
Fansteel, Inc., and the Service Building, Electron Beam Building and Slnterlng
Building were largely unused.

Service Building: This building consists of office areas, a warechouse, a machine
shop, and chemical and metallurgical laboratories. A laboratory for measuring
environmental radioactivity consisting of alpha and beta counting equipment was
formerly located in this structure. Building No. 1 is part of the or1g1na1 plant
construction.

In 2005, Al International leased the Service Building for a metal fabrication shop
specializing in steel and aluminum frames for industrial purposes, and custom
motorcycle frames. In addition to design activities, operations include welding
and computer numerically-controlled (CNC) machining. The fabricated parts are
not painted onsite, but are powder-coated offsite. (Grindstaff, 2005, Appendix F).

Sintering Building (Bulldmg No. 2): This building formerly contained sintering
furnaces, storage areas, offices, and support equipment as well as a machine shop.
This building received purified tantalum or columbium powder. Neither powder
was radioactive. Processes which occurred in this building involved préssing the
powders into shapes specified by Fansteel’s customers and sintering the powdered
shapes into metal. The sintering furhaces have been sold and removed from the
site. Building No. 2 is part of the original plant construction.

Port of Muskogee Expansion — FMRI NW Area
Phase T ESA

March 20, 2007

Page 30 of 59



At the time of the September 2005 site visit, the Sintering Building was being
used to store dry and liquid chemicals, of which some had salvaged for sale and
others were intended for use in the decommissioning process. Evidence of spills
of dry chemicals was observed during the site visit. Photographs from the site
visit are presented in Appendix C. :

In 2006, the Sintering Building was leased by Al International for fabrication and
storage of steel parts, for example motorcycle frames, frames for construction
equipment and conveyors. At the time of the October 2006 site visit, the stored
chemicals were no longer present except for some super sacks of spent alumina
and Floricel 828. Operations included welding, grinding and parts storage.

" Electron Beam Building: This building was constructed 1989, just prior to the
termination of plant manufacturing operations, to house an Electron Beam (EB)
furnace for the production of high-purity tantalum. Building No. 3 also contained
a vacuum arc furnace (VAF) which was used for tantalum refining. These
furnaces would receive relatively pure metals and remelt and reshape the material
to achieve a higher degree of purity. Raw materials utilized and final products
generated in this building were not radioactive.

Guardhouse: A guafdhouse lies north of the Service Building and is used by
security personnel No processing activity occurred in this bu11d1ng (Earth
Sciences Consultants, Inc., 2003)

Metal Building (Building 6): South of the Seivice Buildinig, this metal building
was used for electrical equipment, then for storage of a tractor and lawn’ -
maintenance equipment. It was leased to Al International in 2005, and houses
two air compressors. '

Operations on the Fansteel/FMRI Facility east of the Property:

The Fansteel/FMRI Facility, east of the Property, is where tantalum and
columbium were extracted from the ore and slag feedstock. Detailed descriptions
of the process are available online in Earth Sciences Consultants (1999), and a
brief summary is provided here.

~ Raw materials utilized in the facility east of the Property consisted of raw and
beneficiated ores. Slag from tin extraction overseas which contains commercially
valuable concentrations of tantalum and columbium was also used as a raw
material. Aqueous hydrofluoric acid was used to digest the raw material, and
extraction of the tantalum and columbium employed the reagents: methyl isobutyl
ketone (MIBK), sulfuric acid, potassium,; fluoride, sodiurn metal, sodium
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chloride, nitric acid, sodium hydroxide, and ammonia (Earth Sciences
Consultants, 1993).

The raw materials used for tantalum and columbium production contained
uranium and thoriiim as naturally occurring trace constituents. These radioactive
species were present in the process raw materials at an approximate concentration
of 0.15 percent each of uranium oxide and thorium oxide. This concentration is
sufficient to cause the ore and slag materials to be classified by the Nuclear
Regulatory Commission (NRC) as source materials. Consequently, Fansteel

- operated under NRC License No. SMB-911 for the possession of source materials
(Earth Sciences Consultants, 1993).

“Uranium and thorium in the raw materials were not extracted from the ores by the
digestion process. The radioactive species remained in the ore digestion residues
which were retained in the east plant area, specifically Ponds Nos. 2 and 3.

- Therefore, the ore residues are classified as source material by the NRC (Earth

Sciénces Consultants, 1993). East 'of the Property, facility operations since 1990

have been limited to environmental monitoring; maintenance of buildings,

grounds, and equipment remaining at the site; and cleanup of operating areas

(Earth Sciences Consultants, 1993).

The facility east of the Property continued to be occupied by Fansteel since
termination of processing in 1990. Chemical processing equipment used in the
extraction of tantalum and columbium values from ore and slag materials was
sold and removed from the site in 1990, 1991, and 1992.

On January 15, 2002, Fansteel Inc. filed a petition for bankruptcy pursuant to
Chapter 11 of Title 11 (Bankruptcy) of the United States Code in the Federal
Bankruptcy Court for the District of Delaware (Tessitore, 2002). As a result of
the reorganization of Fansteel, FMRI was formed, with the sole purpose of
maintaining and eventually decommissioning the Muskogee facility.

3.4  Current Use of the Property

Currently the Sintering Building and part of the Service Building are leased by Al
International for metal fabrication, and the Electron Beam Building is leased by -
Global Machine Company, which performs precision product machining and
metal fabrication.

Descriptions of Structures, Roads, Other Improvements on the Site

Roads: Access to the Property and to the FMRI facility east of the Property is via
the asphalt-paved entrance driveway, from North 43" Street East, through remote-
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controlled gate serving both the buildings in the Property and the FMRI facility.
There is a paved parking lot north of the Sintering Building, another on the north
side of the Service Bu11dmg, and paved access to the south side of the Service
Building.

Service Building: This is a brick building, approximately 270 feet by 120 feet,
with loading docks for trucks on the east end of the north side and for railcars on
the north end of the east side. The building contains former énvironmental and
metallurgical laboratory facilities, restrooms, conference rooms, and warehouse
space which is currently leased to Al International, for metal fabrication.

Sintering Building: This is a brick building, approximately 240 feet by 90 feet.
Currently the Sintering Building is leased by AI International. The building has
chillers on the roof, and lieu of a basement, the building has a cooling water
reservoir, both associated with Fansteel’s operations from the 1950s through
1990.

At the time of thé October 2006 site visit, the cooling water pumps, some of the
machine shop equipment in the northwest corner, and the drums of liquid
chemicals and most of the super sacks of dry chemicals had been removed, except
for some sacks of spent alumina and Floricel 828, in a doorway at the west side of .
the open area in the northeast corner of the building. The open area was being
used for storage of manufactured metal parts, and welding operatlons were going
on in the southern part of the building,

- When Fansteel was still operating, the bulldmg housed hydraulic presses to shape
and compress metal powder, machine tools, and furnaces to sinter the shaped
powder. At the time of the 2005 site visit, the Sintering Building contained a
machine shop in the northweést corner including facilities to do machining under
vacuum, and components of a cooling water system including a cooling tower on
the roof, cooling water pumps at ground level, and cooling water reservoir
capacity underground. Much of the east half of the building is open, and appears
to be forklift-accessible. At the time of the September 2005 inspection it was
used to store numerous sacks and super-sacks of dry chemicals and drums of
liquid chemicals, either salvaged from facility operations b_r intended for use in
facility decommissioning activities.

* One floor drain was visible, which may have been covered at the time of the
September 2005 site visit. The presence in 2005 of the stored chemicals in the
area and the possibility of spills is considered an HREC.

The former machine shop in the northwest corner of the building was being used
for custom fabrication of motorcycle frames. While the area was inactive during
the visit, and photography in that room was restricted, it appeared that the main
activity in the room was assembly and welding of steel parts.
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A central room contains insulated pipes, electrical cables and the like. Due to the
age of the building, the insulation may contain asbestos, but analysis for this is
outside the scope of this assessment.

A reservoir formerly used for cooling water related to the sintering operation
underlies much of the building. An access hatch near the center of the building
opens to the feservoir. At least six rungs of an access ladder were visible under
the water surface during the October 2006 visit, suggesting a water depth of at
least six feet. A slight sheen was visible on the water surface, but is not
considered an environmental concern. According to Burgess (2005) the cooling
water was disposed through Fansteel’s wastewater system and replaced with city
water; the sludge from the reservoir was processed by Fansteel to recover any
residual tantalum and columbium. A chiller unit was visible on the roof of the
building but was not inspected during the site visit.

Electron Beam Building: This is a metal building, approximately 150 feet by
210 feet, mainly open and with an overhead bridge type crane running the length
of the building. When Fansteel was still in operation, the building housed
electron beam furnaces to purify sintered metal bars. The building still has
cooling water reservoirs under the floor and what may be a transformer or similar
in a room on the east side of the building. No marking indicating agé or PCB
status was observed.

Currently the Electron Beam Building is leased by Global Machine Company,
which performs precision product machining and metal fabrication of steel,
stainless steel and aluminum parts. Current operations include precision
machining, cutting and welding, and occasional painting using epoxy paints or
spray paint. ' '

At the time of the September 2005 site inspection the building was used to store
furniture and some equipment.

Guard Holjse: This is a small brick building used by security personnel for the
facility. It is located beside the entrance gate, east of the Sintering Building and
north of the Service Building.

Metal Building (Building 6): At the time of the September 2005 site visit, a
small metal building was located south of the Service Building. This building
was originally used for electrical equipment, and later as storage for tractors and
mowing equipment. The building currently houses two compressors supplying
compressed air for operations at Al International.
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3.5 Adjacent Propertles

West of the property is North 43™ Street East, State Highway 165, North 41%
Street East, and the Indian Capital Technology Center. North of that is Conners
State College.

North of the prqpei't_y is the portion of the Northwest Property Area already
conveyed to the Muskogee City-County Port Authority.

East and northean of the property is the NRC-licensed portion of FMRI’s
property, which is currently in the process of being decomm1ss1oned Beyond that
is the Arkansas River.

To the south, between the Property and the interchange between US Highway 62
and State Highway 165, is the Borrow Pit Area of the former Fansteel
Metallurgical Plant, a roughly triangular area approximately 1,000 feet by 400
feet. Soil from the Borrow Pit Area was partially removed for use in constructing
berms, impoundments, improving drainage, and other uses at the Fansteel site.
Surface water samples were collécted from the Borrow Pit Area as part of the
1993 Remedial Assessment. Standing water was not visible in the historical
aerial photographs or from the Property during the site visit. The land south of
Highway 165 contains some residences but appears to be largely undeveloped.

Southwest of the interchénge isa constr_ug:_tion center for Morton Buildings, a
manufacturer of metal-clad wooden buildings.

3.6 Site Inspectwn

Site reconnaissance was performed on the following dates: May 4, 2005
September 27, 2005, April 10-11, 2006, by J. Paul Davis, Environmental
Programs Specialist with the DEQ, and John Flynn, Environmental Engineer with
the DEQ, and on October 27, 2006, by J. Paul Davis. Reports from the September
2005 and October 2006 site visits are provided in Appendix F.

Port of Muskogee Expansion —- FMRI NW Area
Phase 1 ESA

Maich 20, 2007

Page:35 of 59



4.0

USER PROVIDED INFORMATION
4.1 Title and Judicial Records v ,
Muskogee County Land Records Department maintains records of land
transactions in the area since before statehood. These consist of:
e ledgerindexes of transactions by townshlp, range, section, and quarter-
quarter-quarter section,
¢ microfilm copies of deeds and other 1nstruments and of the older
ledgers,
ledger indexes of transactions by subdivision, block and lot,
scanned images of recent instruments, and
e database indexes of recent transactions.

In the site area, none of the land is subdivided. From the land records indexed as
lying within the southeast quarter of Section 17, Township 15 North, Range 19
East, the DEQ looked at each available deed and lease document, dated from
1905 through 2006, indicated by the respective ledger to be located within the
northeast quarter of the southeast quarter or the southeast quarter of the northeast
quarter of Section 17. A brief summary of the findings follows; more detailed
information obtained about prior ownership is tabulated in Appendix B. The land
still subject to the NRC license, and therefore not part of the Property, was not
included in the search.

e Between 1905 and 1956, the property was mostly divided into small
parcels, each owned by a sequence of individual owners. A list of the
parcels, owners and instruments conveying the parcels between them
beginning in 1905 is tabulated in Appendix B. Land use during this
period could not be readily ascertained from the instruments.

e The Muskogee Industrial Foundation accumulated portions of the western
property area between 1956 and 1957 from individual owners.

¢ The Muskogee Industrial Foundation conveyed much of the western part
of the property (Ne/4-SE/4 & Se/4-SE/4 of Sec. 17) to Tantalum Defense
Corporation in May 1956 (1060/587); Tantalum Defense Corporation
conveyed the same to Fansteel Metallurgical Corporation in September
1958 (1104/019).

e The Muskogee Industrial Foundation conveyed the northern portion of the
Northwest Property Area (¢/2-Se-NE & e/2-sw-Ne-NE) to Fansteel
Metallurgical Corporation in July 1961 (1153/520). _

¢ Following release of the Northwest Property Area from Fansteel Inc’s
NRC License, Fansteel, Inc. conveyed the northern portion of the
Northwest Property Area to Muskogee City-County Port Authority in June
1999 (2645/140).

Port of Muskogee Expansion ~- FMRI NW Area
Phase I ESA

March 20, 2007

Page 36 of 59



e FMRYI, created as part of the reorganization of Fansteel Inc., currently
owns the southern portion (“the property”) of the Northwest Property
Area. ‘

4.2 Environmental Liens or Activity and Use Limitations

The Northwest Property Area has been released for unrestricted use by the
Nuclear Regulatory Commission, License SMB-911. Use of the area east and
south of the Property is still restricted by the license.

4.3  Specialized Knowledge and Experience of thé User

Mr. Scott Robinson, director of the Muskogee City/County Port Authorlty, served
on a Site Specific Advisory Board convened by the Nuclear Regulatory
Commission from 1997 through 1999, and he has been inside the buildings on the
Property (Robinson, 2006). In addition, he has been advised of the preliminary
findings of a Phase II Environmental Site Assessment of the adjacent property to
the north, the Northern Parcel of the Northwest Property Area.

4.4  Valuation Reduction for Environmental Issues

This is outside the scope of this report. Please not that the All Appropriate
Inquiry Regulation requires a determination of whether the purchase price and
Fair Market Value have been affected by contamination on the property. The
DEQ is not an authority on the value of the property, and therefore recommends
that the Port obtain additional information on the Fair Market Value of the

property.

\
4.5  Owner, Property Manager, and Occupant Information
James Burgess, Operations Manager with FMRI, was interviewed as Property
manager. Mark Grindstaff, President of Al International, was interviewed as a
tenant. Mr. Ryan Bennett and Mr. Justin Cooper of Global Machine Company
were interviewed as employees of a tenant.

' Interviews with landowﬁer"s, tenants or property managers are documented in
Appendix F.

4.6 Reason for Performing Phase 1
The Muskogee City-County Port Authority has requested this Phase I assessment
as part of the Bona Fide Prospective Purchaser protection from Superfund
liability. The Port of Muskogee lies immediately to the north of the FMRI facility
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and the Northwest Property . Area and the Port -Authority wishes to make the

property available for 1ndustna1 development. .
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5.0

RECORDS REVIEW
5.1 Standard Environmental Record Sources
Federal National Priorities List L) Sites Within One Mile

" No NPL sites or delisted NPL sites are located within one mile of the property.

Federal. Instltutlonal Control /. Engineering Control Registries
The only federal institutional control found was the NRC license for the FMRI

Facility, from which the Northwest Property Area (which includes the Property)
was released by the NRC.

Active Comprehensive Environmental Response, Compénsation, and Liability

Information Systerh (CERCLIS) Sites Within one-half mile
The CERCLIS database prov1ded by EPA lists no sites lies within one-half mile

of the site, but three sites in and around Muskogee. One (Pure Oil Company) is

listed as having a Site Inspection completed November 14, 2006. The DEQ

has recommended to EPA that any additional work at the Pure Oil Company
site be conducted in accordance with the Brownfields Program.

Archived CERCLIS Sites (on site and adjacent properties)
The CERCLIS list of archived sites includes no sites within % mile of the site, but

does include four in Muskogee.

Table 6: Archived CERCLIS Sites in Muskogee

EPA ID Site Name Address City NPL
OK0001408228 CALLERY ROCKET FUEL RIVERSIDE ROAD MUSKOGEE Not NPL
0OK0001408236 HUB WASTE OIL 725 S. CHEROKEE MUSKOGEE Not

NPL.
Removal
Action
. ) Planned
0OK0002024594 “| THE PURE OIL COMPANY ' 2ND STREET/KALAMAZOO MUSKOGEE Not NPL
AVENUE
OKNO0D606583 YAFFE IRON & METAL 1100 SOUTH G STREET MUSKOGEE Not NPL
EXPLOSION L

Federal Resource Conservation and Recovery Act (RCRA) CORRACTS Facility

List within_ One Mile

One RCRA site, Zapata Industries Inc (ID: OKD990751059) is currently under
corrective action. The site, located at 4400 Don Cayo Drive; lies within one mile
of the property. According to the EPA website, the site was evaluated April 29,
1988 to determine if there may have been past or ongoing releases of hazardous
waste posing risks to human health and the environment that would require
corrective action. However, the site was not identified for corrective action.

Federal RCRA non-CORRACTS TSD Facilities List within one-half mile

The FMRI/Fansteel site is listed by the Resource Conservation and Recovery Act
(RCRAInfo) ‘website. It is listed in the Oklahoma Depanment of Environmental
Quality RCRA Notifiers Listing as having state generator code 6 (“No Longer
Generating, Still in Business”) and is not listed as a Treatment, Storage of
Disposal Site. However, as stated elsewhere in this report, the site is instead
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subject to regulation by the Nuclear Regulatory Commission through Special
Materials License SMB-911.

State RCRA Generators List (on site and adjacent properties)
No tribal RCRA Generators are listed in the area. State RCRA generators are
listed in Table 7. :

Table 7: State RCRA Generators List

Inside or EPA-ID Facility Name Location Address |EPA Class
Adjacent? . R
Adjacent OKD007221831 |FANSTEEL METALS |10 TANTALUM PL |No Longer
-|Generating
Adjacent OKD981595143 |INDIAN CAPITOL  |NW 45TH & 2 Conditionally-
VOTECH BLKS NONHW  Exempt Small
' |Quantity
Generator
(CESQG)

~

Federal Emerg ency' Response Notification System (ERNS) List (site only)
Table 8: Federal ERNS Incidents List
NRC|(Incident |Street Location [City |State EIP Suspected Type Of |Medium |Material

Report #|Date County ) Responsible |incident |Affected [Name
‘ Company

No ERNS incidents were found for the Fansteel site, from 1982 through 2006.

State and Tribal Lists of Hazardoué Waste Sites within one mile
No tribal hazardous sites are listed within one mile. State hazardous waste sites
are listed in Table 9. . '

. Table9: State Hazardous Waste Sites
Inside or EPA-ID Facility Name Location Addréss State Class
Adjacent? L .. i . . .
AdjéCéﬁt " '|OKD007221831" |[FANSTEEL METALS " |MOTANTALUMPL™ ™ ~ [No Longer Generating”
Adjacent 0OKD981595143 |INDIAN CAPITOL VOTECH NW 45TH & 2 BLKS N Conditionally-Exempt
. ON HW Small Quantity Generator
. . - |(CESQG) .
1mile OKD990751059 |ZAPATA INDUSTRIES INC 4400 DON CAYO DRIVE. [No Longer Generatirig,
R PN U _ e . . ... . |OutofBusiness. ..
[essthan1 |OKRO00002139 |SEM MATERIALS _ 2501 PORT PLACE CESQG =
mile MUSKOGEE PLANT

State and Tribal Landfills or Solid Waste Disposal Sites within one-half mile

No operating landfills are within one-half mile of the site, except for the closed
pond under NRC administration noted above.
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State and Tribal Underground Storage Tank. List
properties) !
No records of Underground Storage Tanks (UST) for the area were found in the.
tribal list. From an extract from the UST Notification Database maintained by
Oklahoma Corporation Commission, no UST were registered to FMRI or present
on the Property, but one facility for which geographic coordinates were given
plots adjacent to the Property. Specifically, this is Indian Capital AVTS, 2403 N
41st St. E., N35°46° 28.15”, W95° 18°50.19”. This has two active tanks: one
10,000-gallon steel tank containing gasoline, one 6,000-gallon steel tank
containing diesel. It also has one 1,000-gallon tank, composition and contents
unknown, permanently out.of use.

Another facility is nearly adjacent to the property, ELF Asphalt, Inc., Don Cayo
St., Port of Muskogee, (may now be owned by Koch Materials, Inc.),
N35°6°47.15”, W95°18°12.22”. This has no active tanks, but one1000-gallon
concrete and steel tank. The state registry lists the contents as “Mixture”,
permanently out of use.

State and Tribal Leaking Underground Storage Tank (LUS T) Cases
Oklahoma Corporation Commission records showed no Leaking Underground

~ Storage Tank (LUST) cases within one-half mile of the Redevelopment Area. No
tribal record of LUST cases within one-half mile was found.
One facility, Former 7-11 Store #39, may have been located approximately 0.55
miles southwest of the Property, based on the street address given. The latitude
and longitude information given, are not consistent with the street address.
According to Earth Sciencés Consultants (1999):
“The Former 7-11 facility was identified in the UST and LUST
databases and is located at 3600 E. Shawnee Road, over one-quarter mile
south of the subject property. Based on the site reconnaissance of the
subject site and the surrounding area, the Former 7-11 facility is located
approximately less than one-quarter mile south of the subject property.
The Oklahoma Corporation Commission (OC) requires that all facilities
that maintain USTs register those tanks. According to the UST database,
the Former 7-11 facility currently owns one 4,030-gallon gasoline UST
and one 10,152-gallon gasoline UST, which are permanently out of use.
No information was available on any spill prevention or leak detection
equipment utilized for the operation of these USTs.
“The OCC maintains lists of USTs that have experienced leaks or spills
related to their operation. According to the LUST database, the Former
7-11 facility experienced a release from a regulated UST. The status of
this release has been closed as of November 1993.
~ “The former 7-11 facility is located hydrogeologically downgradient
from the subject property. Any releases from these USTs would have
very minimal, if any, environmental impact on the soils and groundwater
beneath the subject property. ”
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~ State and Tribal Voluntary Cleanup and Brownfield Sites (one-half mile)

DEQ records show no Voluntary Cleanup sites and no Brownfield sites within %

mile of the Property. However, the Port of Muskogee has approached the DEQ

about applying for the Brownfield Program for the portion of the Northwest

Property Area it has already acquired from FMRI. No tfibal fecord of Voluntary
- Cleanup or Brownfields sites within one-half mile was found.

5.2  Additional Environmental Record Sources

The document database Agencywide Document Access and Management System
(ADAMS) provided by the Nuclear Regulatory Commission for correspondence
concerning NRC-licensed sites was consulted, specifically for information regarding the
FMRI property and release of the Northwest Property Area from the license.

City of Muskogee records were not consulted because the property is in unincorporated
Muskogee County.

5.3  Historical Use Information on the Property

Sanborn Fire Insurance Maps for Muskogee were consulted, but did not cover the

_ Property. Historical use information on the property includes statements in the
Remediation Assessment report and other submittals to the NRC, land records on file
with Muskogee County, interviews with facility managers and tenants, aerial photographs
and submittals to the DEQ. ‘

5.4  Historical Use Information on Adjoining Properties
Aerial Photo Review
Available airphotos, with stereo coverage except as noted, were:
1958  CUE-4V-151, 152, (nominal scale1:20,000)
1964 CUE-1FF-134, 135, (nominal scale1:20,000)
1972 40101-272-39, 40, (nominal scale1:40,000)
1979  40101-179-149, 150, (nominal scalel:48,000)
1980 HAP80-415-140, 141, (nominal scalel:60,000)
1984 HARP-2884-123, 124, (nominal scale1:60,000)
1991  40000-4890-168, 169, (nominal scale1:40,000)
1995  Digital mosaic imagery (not stereo coverage) at 1-meter resolution.
2003  NAIP03-08156-135, 136, (1-meter resolution, printed at nominal scalel:60,000)

Tﬁe portion of each aerial photograph showing the project area was digitized,
enlarged to a scale of approximately 1:2400, and each was then superimposed
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approximately on a map generated from the ArcView® database. Approximate

property lines were added based on legal descriptions from the application to

NRC for release of the Northwest Property Area from License SMB-911 and from
the deed conveying the northern portion of the Northwest Property Area to the
Muskogee Port Authority. Together with the corresponding descriptions, these are’
presented in Appendix D. As the original scale of the photographs ranged from
1:20,000 (photographed from lower-altitude flights) to 1:60,000 (photographed
from high altitude), the level of detail available after enlargement to 1:2400 was
fair to poor.

The aerial photographs show the Service Building, Sintering Building and
electrical substation and present in 1958, and the Electron Beam Building added
between July 1984 and April 1991. They show possible disturbed ground south
and north of the Service Building in 1958, a slight depression north of the Service
Building in 1964, possible bushes or piles of material southwest of the Service
Building 1972 through 1981, and a possible disturbed area in the field north of the
Service Building 1981 through 1984,

Zoning Review
The Property lies in Unincorporated Muskogee County, and is therefore not zoned

by the City of Muskogee.

Land Use Records

Land ownership records were described previously, as were descriptions of land
use provided by Earth Sciences Consultants (1993). Other land use records were
not found.

Property Tax Files

Property tax files were not reviewed.

Building Department Records

. Because the Property is in unincorporated Muskogee County, city bulldmg

department records were not reviewed.

Fire Insurance Maps
Sanborn Fire Insurance Maps were not available for the site.

City Directories

City directories were not examined.

Interviews
The following 1nd1v1duals were interviewed: S
Individual(s) Interviewed ~ Position Affiliation
James Burgess Operations Manager FMRI
Mark Grindstaff President Al Intematlonal _
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Ind1v1dua1(s) Interv1ew§d

— | Affiliation

f_Ryan Beénnett fw e

_| Global Machlne Company )

Keyton Payne. | Radiation Safety Ofﬁcer ~— [FMRI _
Justin' Coo_ﬁér B | Foreman | Global Machine Company
(
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6.0

SITE RECONNAISSANCE

6.1  Methodology and Limiting Conditions

Site reconnaissance consisted of walking the exterior and most but fiot all the
interior portions of the site in September 2005, recording radiation levels and
photographing the site. Photography was not permitted within the buildings
leased at the time to Al International. The interior of the metal building south of
the Service Building was not inspected. Records of the interviews are presented
in Appendlx F.

The assessment also utilized limited interior and exterior observations.

6.2  Exterior Observations .

Exterior observations are noted in the réport of the September 27, 2005 site visit
and interview, presented in Appendix F. Photos are shown in Appendix C. No
signs of environmental distress or unusual odors were observed in the Northwest
Property Area, and measured radiation levels were consistently around 0.03
millirems per hour. The area south of the Service Building contained apparent
overspray of blue paint. This is not considered a REC.

One PVC standplpe was observed and photographed standing at an angle on the
ground. Its nature-is not known. This is cons1dered a data gap.

The electrical subs'tati(')n between the Service Building and the Electron Beam
Building did not show signs of leakage, but determination of the PCB status of
transformers and similar equipment is beyond the scope of this asséssment. No
plates or markings indicating PCB ‘status or age of the equipment were seen from
outside the fence enclosing the substation. This is considered a data gap.

6.3  Interior Observations

Interior observations are noted in the reports of the site visits on September 27,
2005 and October 27, 2006 and interviews on September 17, 2006, July 25, 2006
August 10, 2006 and September 27, 2006, presented in Appendix F. Photographs
are shown in Appendix C. Observations are summarized below.

Service Building: In a September 2005 site visit, no evidence was found of
storage of solvents or chemicals, and in a December 2005 interview Mr. Mark
Grindstaff, president of Al Iriternational stated he knew of no chemicals in
containers larger than 5 gallons or in aggregate more than 50 gallons stored on the

property, and knew of no releases of chemicals.

The laboratory portion still contained some equipment including ventilation
hoods, not in use. Exterior photographs and photographs of the laboratory section
are shown in Appendix C. Ceramic tiles in the rest room and shower facilities
showed the highest radiation readings (10 millirems per hour) seen in the
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building. Low levels of radioactivity are associated with the pigments in the tile,
and are not uncommon. This is not considered an REC.

No solvents or solvent odors were observed in the building during the walk-
through surveys on September 27, 2005 and October 27, 2006. Similarly,
radiation measurements performed during the 2005 walk-through survey showed
no readings above background (0.03 millirems/hr) except readings of 10
millirems/hr from the ceramic tiles in the restrooms.

The warehouse portion is being used by Al International for metal fabrication.

No drums or containers of chemicals, no indications of a release and no unusual

odors were observed.

Al International does Computer Numerical Controlled (CNC) and manual
machining, and laser cutting.

Electron Beam Building: The building appears in good repair, and at the time of
the site visit was used to store small quantities of furniture and equipment. Metal
covers in the floor were observed over what Mr. Burgess said were reservoirs for
cooling water. Mr. Burgess stated these had been cleaned out in 1989 and filled
with city water, and had not used since then. He was not able to provide
information concerning additives to the cooling water, but did say piezometers
had been installed in the late 1980s to check for leaks. He did not know the
results. This is considered a data gap.

During the 1995 site visit, the Electron Beam Building was unused except for
storage of furniture and miscellaneous equipment. Photographs are presented in
Appendix C. In 2006, subsequent to the site visit, the building was leased to
Global Machine Company for precision machining and welding of steel, stainless
- steel and aluminum parts (Bennett, 2006). At the time of the October 2006 site
visit, operations included construction of a field service trailer and turning on a
lathe of a heavy-duty steel perforated pipe 6 to 10 inches in diameter and 15t0 20
feet long. "

Solvents observed included a 55-gallon drum of Sherwin-Williams® Reducer 54,
used one time to attempt to thin epoxy paint for spray application and not used
since then (Justin Cooper, 2006), and a drum (16 or 30 gallon) of Crystal Clean®
solvent. According to a Sherwin-Williams Material Safety Data Sheet, Reducer
54 is'a mixture of methyl isobutyl ketone (MIBK), ethanol, xylene and
ethylbenzene. According to a Crystal Clean representative on site during the visit,
the solvent is naphtha. Other liquids observed on site were diesel fuel, Weld-
Kleen Anti-Splatter, cutting oil, spray paint, and epoxy paint components, all in

- containers of 5 gallons size or smaller.

There was what appeared to be a transformer, possibly associated with Fansteel’s
electron beam process, in a room on the east side of the building. Determining
the presence or absence of PCB-coritaining oils in this equipment is beyond the
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scope of this assessment. No unusual odors, beyond odors associated with
welding, were observed.

‘During the September 2005 site visit, the Electron Beam Building was ostly
empty, although empty drums, some furniture, some salvaged equipment and a
few appliances were stored near the north end. The building has an overhead
bridge-type crane running on rails mounted high on the walls. No unusual odors
were observed in the building. Photographs are presented in Appendix C.

Sintering Building: At the time of the September 2005 site visit, this brick
building was in good repair, but contained stored liquid and granular chemicals
including flocculants in drums and ammonium bifluoride in super sacks, and
some spilled gramilar chemicals were observed. An ammonia-like odor was
observed even after the building was allowed to air out fof an hour or so. Because
they were subsequently removed, the spilled chemicals are considered an HREC,
not an REC. .

During the September 2005 site visit, dark gray smears identified as powdered
metal (Burgess, 2005) were observed on the walls in one room. According to Sax
(1984) niobium dust forms a moderate fire and explosion hazard when exposed to
flame, and dry powdered tantalum ignites spontaneously in air. According to
Burgess (2006) the powdered metal can be heated with a torch and merely glows,
but had been removed except for a small amount remaining as a stain on the paint.
These smears are not considered a REC, as they no longer present a hazard.
During the October 2006 site visit, the smears lower than approximately séven
feet above the floor had been removed.

Until after the September 2005 site visit, the building was used to store super
sacks and drums of various materials, including alumina powder, granular
ammonium bifluoride, sodium hydroxide, quicklime and others. Several Super
Sacks showed signs of spillage, and the bu11d1ng had an ammonia-like odor.
Some of these materials were intended for use in decommissioning activities,
while others were unused process materials being stored for sale. During the -
October 2006 visit, a floor drain was observed near the middle of the area where
the materials had been stored.

During the October 2006 site visit, only a few super sacks of spent alumina and
Floricel 828 remained. Therefore the past presence of stored chemicals and the
fact that some were spilled is considered a Historical Recogmzed Environmental
Condition (HREC).

A ventilation fan and vent stacks were observed outside the Sintering Building.
No deposits were observed near the vent stacks. According to Burgess (2006) the
vents were for the exhaust from vacuum pumps, and any residues collecting in the
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vents wereprocesséc} for tantalum and columbium content. Photographs are
presented in Appendix C.

Cooling water pumps were observed inside the Sintering Building, and a cooling
tower was observed on the roof. The lack of information concerning additives to
the cooling water is considered a data gap.

Vacuum pumps and hydraulic presses were used inside the building. Determining
the PCB status of these is beyond the scope of this assessment.

Guardhouse: During the October 2006 site visit, there were no signs of stored -
chemicals, spilled materials or unusual odors in the guardhouse.

Maetal Biiilding (Building 6): At the time of the October 2006 site visit, the
‘building contained two operating air compressors. Spilled oil and absorbent to
pick up the oil were seen on the concrete floor. No unusual odors were observed.
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7.0 INTERVIEWS ,

7.1  Interviews with Past and Present Owners of the Property ‘
The owner is a corporate entity. The site manager was interviewed instead. As
Fansteel or FMRI have owned the property for nearly fifty years, past owners
were not interviewed. ‘

7.2 Interviews with Key Site Managers

The owner’s representative and site manager interviewed was Mr. James Burgess,
‘manager of plant operations and a long-time employee of Fansteel and FMRI.

The records of the interviews are given in Appendix F.

7.3 Interviews with Operators and Occupants of the Property

The tenant in the Service Building and the Sintering Building (since 2006) is Al
International. Mr. Mark Grindstaff, president of Al International, was
interviewed. There was no tenant in the Electron Beam Building until 2006,
when Global Machine Company leased the building. Interviews with Mr.
Grindstaff and Mr. Bennett are given in Appendix F.

7.4  Interviews with Neighbors and Others
Neighbors were not interviewed.

7.5 Interviews with State and/or Local Government Officials

Various DEQ staff members were interviewed concerning the site but interview
notes weré not recorded. Instead, DEQ and NRC files were reviewed.
Representatives of the Cherokee Nation were also interviewed but said the
Property was not on tribal land.
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8.0

FINDINGS

The following REC were noted.

Groundwater contamination with total arsenic, cadmium and lead, and total alpha
activity and total Radium 226 plus Radium 228 activity is considered a REC.

Groundwater contamination with Trichloroethene, 1,1,1-trichloroethane and 1,1-
dichloroethene observed in 2006 north of the Property is considered a REC.

The h1stonca1 presence of 11censed material in specific rooms in the Service
Bu1ld1ng is considered an HREC.

The presence of stored chemicals including ammonium bifluoride in the Sintering
Building, and the fact that some were spilled is considered an Historical
Recognized Environmental Condition (HREC).

Powdered tantalum metal observed in the Sintering Building in September 2005
was subsequently removed except for stains left in the paint above approximately
seven feet from the floor. While the metal dust would be considered a moderate
fire hazard (Sax, 1984) the stains are not, and the powdered metal is therefore
considered an HREC.

The release of supernatant from Pond 3 to the ground surface to the west and
north is considered an HREC.

The release during tornado in 1999, of moist low-level radioactive material
excavated from Pond 5 in 1993 and stored in bags in the Sodium Reduction
Building, is considered an HREC.

The presence of the cooling water reservoirs in the Sintering Bu1ldmg and
Electron Beam Bu1ld1ng and the absence of information concerning additives to
the water or releases from the reservoir, are considered data gaps.

The results of an assessment in the late 1980s of possible leakage of cooling water
were not available. This is considered a data gap.

Historic information is not available indicating the management of radioactive
material in the field in the niortheast corner of the Property. However, if small
quantities of radioactive material were present on the site, they could have gone
undetected. A radiological survey of the northeast corner of the Property,
performed after FMRI removes the contents of Pond 3 and ships them off-site,
could confirm the presence or absence of radioactive materials on the property. .

‘Because the area was surveyed in 1995 but the current standard for radiological

surveys, Multi-Agency Radiation Survey and Site Investigation Manual
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(MARSSIM) was only in draft form in 1997, it is not clear whether the surveys
would meet the current standard. This is considered a data gap.

The lack of maps showmg a natural gas pipeline ih the western portlon of the
property is considered a data gap.

‘ The PCB status of the transformers in the electrical substation west of the Serv1ce
Bulldlng could not be deterriined. This is considered a data gap

The nature of a PVC standplpe was observed and photographed standmg at an
angle on the ground east of the Electron Beam Bulldlng_ is not known. This is
considered a data gap.
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9.0 OPINION

The respective impacts of the RECs found are discussed below.

‘Recognized Environmental
Condition

Anticipated Impact on the Properties

Grpundwater contamination
associated with Fansteel/FMRI
operations has been documerted.

This includes radioactive uranium, dissolved
metals and MIBK. Screening levels for Gross
Alpha radiation, aluminum, total Arsenic Total
Cadmium and Total Léad have been exceeded in
groundwater sampleés collected from wells in or
adjacent to the property. In addition, only two
groundwater analyses for VOC and SVOC have
been reported for wells on or near the Property.
The risk to human health and the environment
arising from this groundwater contamination
should be assessed, and additional groundwater
analyses may be required.

Groundwater contamination north
of the Property with TCE, 1,1-
DCE and 1,1,1-TCA was observed
in 2006

The extent of the contaminated groundwater has
not been delineated, and could extend onto the
Property. FMRI’s interceptor trench and
wastewater treatment is expected to intercept the
groundwater plume before reaching the Arkansas
River, but the effects of soil vapor intrusion should
be considered when building on the Property.

Spilled granular chemicals were
observed in the Sintefing
Building, but have subsequently
been removed.

A list of chemicals stored was not provided, but
several super sacks labeled “Ammonium _
Bifluoride” were observed. Ammonium Bifluoride
is potentially corrosive, toxic and reactive.

Since the building is currently leased for a métal
fabrication operation, the spilled material has
removed. It is therefore considered an HREC

Pond 3 contents

| Until the contents of this pond are properly

removed or the pond is properly closed in
accordance with a NRC-approved
Decommissioning Plan, the presence of this pond
on the neighboring property is considered a
Recognized Environmental Condition. As Pond 3
is downhill from the Property, and FMRI is making
arrangements to send the contents off-site,
additional assessment may not be required.
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(10.00 (DATA GAP@

The absence of information concerning additives to the cooling water reservoirs and any
feleases from the reservoirs i$ considéred a data gap. If additives such as chromium
compounds had been used, the groundwater could be affected in the event of a release.
The data gap could be satisfied by additional review of Fansteel records, if still extant,
concerning additive purchases or by obtaining a copy of the report, if it still exists, of the
assessment performed in the late 1980s in association with the piezometer installation
mentioned by Burgess (2006).

The lack of information concerning the PCB content of fluids used in the hydraulic
presses and vacuum pumps in the Sintering Building is considered a data gap. This data
gap could be satisfied by determination of the former location of this equipment together
with analysis for PCB of wipe samples from the floor in the area.

Al International’s operations in the Sintering Building have not been' inspected, and the
requests for follow-up interviews concerning operations there have not been responded
to; this is considered a data gap. This data gap could be satisfied by a follow-up
inspection and interview.

.The operations at Global Machine Company in the Electron Beam Building have not
been inspected, and are considered a data gap. This data gap could be satisfied by a
follow-up inspection and 1ntemew

The radioactivity survey of the fields in the northeast corner of the Property, opposite
‘Pond 3, used to justify release of the area from the NRC license, was performed to a
different standard than MARSSIM, the current standard. Whether the survey performed
in 1995 satisfies the current MARSSIM standard, which was only in draft form in 1997,
is not known and is considered a data gap. This data gap could be resolved by
comparison of the methods used to the current standard.

The lack of maps showing a na'tural‘ gas pipeline in the western portion of the property is
considered a data gap. This data gap could be satisfied by review of maps by ONG
showing the locatlon of the lines.

The PCB status of the transformers in the electrical substation west of the Service
Building could not be determined. This is considered a data gap. This data gap could be
satisfied by review of FMRI or OG&E records or by inspection and sampling of the
equipment for PCB.

The nature of a PVC standpipe was observed and photographed standing at an angle on
the ground east of the Electron Beam Building is not known.. This is considered a data
gap. This data gap could be satisfied by probing and possibly sampling the standpipe.
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110 CONCLUSIONS

The DEQ has performed a Phase I Envzronmental Site Assessment in conformance with
the scope and limitations of ASTM Practice E-1527-05 of the portion of the Northwest
Property Area retained by FMRI, located 10 Tantalum Place, Muskogee, Muskogee
County, Oklahoma, the property. Any exceptions to, or deletlons from, this practice are
described in Section 12.0 of this report.

This assessment has revealed the -fol_lowing recognized environmental conditions in
connection with the property: 7
e Groundwater contamination associated with FMRI operations is
. considered a Recognized Environmental Condition (REC).

e Groundwater contamination with TCE, 1,1,1-TCA and 1,1-DCE observed
in 2006 in groundwater north of the Property is considered a Recognized
Environmental Condition (REC). ’

e Powdered tantalum or Columbium metal identified by Burgess (2005)
during the September 2005 site visit in the Sintering Building is
considered moderate fire hazard (Sax, 1984) but has been reported to have’
been removed except for stains in the paint (Burgess, 2006). As the stains
are not dust, the presence of the powdered metal is considered only a
Historic Recognized Environmental Condition (HREC).

o The presence of stored chemicals including ammonium bifluoride in the

‘Sintering Building, and the fact that some were spilled is considered an

. Historical Recognized Environmental Condition (HREC). -

e The presence of WIP in Pond 3, east of the Property, is considered an
REC. As FMRIis making arrangements to sh1p this material off-site, this
may soon become an HREC.

These RECs represent possible tisks, either from the standpoint of exposure to workers or
the public, or from inadvertent generation of hazardous waste, especially during
demolition and excavation. To quantify the risks posed by an REC will require limited
Phase II sampling and analysis appropriate to the REC, and comparison of the
concentrations of suspected hazardous substances or petroleum products to risk-based
screening levels or other regulatory levels. Any demolition and environniental -
assessment and cleanup in this area should be coordinated with the DEQ.

Owing to the era in which the buildings in the property were built, lead-based paint,
asbestos-containing materials, and light fixtures containing polychlorinated biphenyls
(PCB) could be present. Determination and characterization of these materials was
beyond the scope of this assessment.
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120 DEVIATIONS

o Atthe request of FMRI, no samplmg has been performed on the Property as
part of this Targeted Brownfield Assessment. :

o If the purchase of the Property by Muskogee City/County Port Authority
occurs more than 6 months after the date of this TBA report, additional
follow-up work will be required to preserve the Bona-Fide Prospective:
Purchaser Defense to Superfund Liability.

City directories and city zoning were not examined because the Property is in
‘Unincorporated Muskogee County. This is not considered a data gap.
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1. Introduction

The Site Characterization Report dated. February 1, 2007 identified Trichloroethene (TCE) in
ground water at concentrations up to 37,000 micrograms per liter (ug/L). While this
concentration far exceeds the drinking water standard of 5 pg/L, exposure via the pathway of
direct ingestion can be prevented by institutional controls prohibiting the installation of water
wells on the property and preventing occupants from drinking the water.

‘Of greater concern is that these concentrations of TCE also exceed the Target Groundwater
Concentration screening level of 5 pug/L.' In any area where this screening level is exceeded,
mitigation of soil vapor intrusion should be considered in occupied buildings, whether the use of
the buildings is residential or industrial. Commonly, the technology used is very similar to that
used to mitigate radon intrusion, and for néw construction is available at a modest increase in
construction and operating cost. If the groundwater is later remediated, it may be possible to
stop the vapor mitigation system and its associated operating cost.

The purpose of this Addendum to the Phase II Assessment was to better characterize the extent
of the plume of trichloroethene exceeding drinking water standards  and target groundwater
concentrations in the groundwater, and the gradients driving groundwater movement under the
property.

This information is intended to better delineate areas of concern that might need additional
investigation, vapor mitigation and/or remediation prior to a new tenant building on the site.

" The DEQ is providing technical assistance to the project by evaluating the énvironmental
condition of the property. Funding for this assessment has been provided by the U.S.
Environmental Protection Agency (EPA).

1.1 Location and Legal description

The approximate center of the proposed redevelopment site has the coordinates of 35° 46' 29"
north latitude and 95° 18' 29" west longitude, and is located in the floodplain of the Arkansas
River (Webber Falls Reservoir), a meander of which loops from a point approximately 1.3 miles
to the north, to a point 1500 feet to the east. The property is bounded on the south and east by
the FMRI, Inc. (formerly Fansteel, Inc.) property, on the west by the 46th Street and by another
parcel owned by the Port, and on the north by Don Cayo Boulevard. A topographic vicinity
map is presented in Figure 1.

' This screening level represents the groundwater concentration which results in a lifetime risk of cancer of
10 (one in one hundred thousand) from being exposed by inhalation of the associated soil vapor intruding
into a residence under default exposure conditions, as described in EPA’s draft Subsurface Vapor Intrusion
Guidance (EPA, 2002). A screening level based on industrial exposure criteria might be double the Target
Groundwater Concentration, but would still clearly be much lower than the TCE concentrations measured.
Exposure criteria are described in EPA’s interim final Risk Assessment Guaidance for Superfund Volume I
Human Health Evaluation Manual (Part A) (EPA, 1989).
v Muskogee Port Authority
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1.2 Previous Work

For background information on the property the DEQ relied on the 1999 Earth Sciences Phase I
Environmental Assessment Report (Ref. 2) and the DEQ’s 2007 Phase I Targeted Brownfield
Assessment (Ref. 3) of the property directly to the south of the property in question. The DEQ
mobilized to the site to collect samples on two occasions, September 6-7 and December 12-13,
2006. During the first sampling event, the DEQ collected composite surface soil samples,
subsurface soil samples, and groundwater samples. During the second sampling event, only
groundwater samples were collected: The State Environmental Laboratory analyzed the samples
and validated the data. The sampling results, analytical data, and description of future actions to
be taken by the DEQ were summarized in the Site Characterization Report, dated February 1,
2007. Figure 2 shows the sample locations from work in 2006 and 2010-2011.

Because the temporary wells were removed within days of their installation and were not
surveyed, ground-water gradient directions could not be measured, and had to be assumed based
on the site’s proximity to the Arkansas River to the east, and on hydraulic gradient information
submitted to the Nuclear Regulatory Commission as a license condition for the FMRI facility to
the east.

2. Sampling Activities

Five additional temporary shallow monitoring wells, MW-01 through MW-05, were installed on
December 6 and December 7, 2010. The locations of these temporary wells and the previous soil
borings are shown in Figure 2. Soil head-space readings were performed on core samples
collected during drilling, and soil from the interval with the highest reading was submitted to the
State Environmental Laboratory for analysis for VOC using EPA Method 8260.

The temporary wells were completed with 2-inch Schedule 40 PVC risers and 0.010-iach
factory-slotted PVC screens, lockable protective covers and concrete pads in accordance with
Oklahoma Water Resource Board regulations, so they could be left in place long enough for

. water levels to equilibrate. Table 1 lists the approximate locations and justification of the

2006/2007 and 2010 sample locations.

Table 1: Sample Locations

Sample Number Location Matrix Justification
GWO01 (MPA-1) | Northeast corner of site, Aqueous Indicator of hazardous substances
- 9/7/06 . , - (Grab) in ground water on site
GWO02 (MPA-2) | Southeast corner of site Aqueous Indicator of hazardous substances
9/7/06 , (Grab) in ground water on site
GWO03 (MPA-3) Sotithwest part of site ‘ Aqueous Indicator of hazardous substances
9/7/06 (Grab) in ground water on site
' Muskogee Port Authority
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. Sample Number Location Matrix Justification
GW04 (MPA-1) Duplicate water sample Agueous Indicator of hazardous substances
9/7/06 of GWO01 (Grab) in ground water on site / QA
. sample
SS01 Soils from monitoring Soil/Sediment Screening for hazardous
9/6/06 well #1 (Grab) substances in soil
8§02 Soils from monitoring Soil/Sediment Screening for hazardous
9/6/06 well #2 (Grab) substances in soil
8803 Soils from monitoring Soil/Sediment Screening for hazardous
9/6/06 well #3 (Grab) _ _substances in soil
S804 Duplicate soil sample at - -Soil/Sediment * Screening for hazardous
9/6/06 monitoring well #1 (Grab) substances in soil / QA sample
SS05 Northeast part of site Soil Screening for hazardous
9/6/06 0-6” below surface (Five Point Composite) substances in soil
SS06 Southeast part of site . Soil Screening for hazardous
9/6/06 0-6" below surface (Five Point Composite) substances in soil
SS07 Southwest part of site _ Soil Screening for hazardous
9/6/06 0-6" below surface (Five Point Composite) | substances in soil.
$S08 Central part of site in ~ Soil ' Screening for hazardous
9/6/06 area of old pond (Five Point Composite) substances in soil
0-6" below suirface '
SS09 Northwest part of site Soil Screening for hazardous
9/6/06 0-6" below surface (Five Point Composite) substances in soil
SS10 Duplicate soil sample Soil - Screening for hazardous
9/6/06 . SS05 __(Five Point Composite) _substances in soil/QA sample
MPA-2W ~ 250 ft. west of Aqueous Indication of extent of chlorinated
. 12/12/06 impacted well MPA-2 (Grab) solvent plume
‘ MPA-2N ~ 250 ft. north of Aqueous Indication of extent of chlorinated
12/12/06 impacted well MPA-2 (Grab) solvent plume
MPA-2E ~ 250 ft. east of Aqueous Indication of extent of chlorinated
12/13/06 impacted well MPA-2 (Grab) solvent plume
MPA-2NA ~ 500 ft. north of "Aqueous Indication of extent of chlorinated
12/13/06 impacted well MPA-2 (Grab) solvent plume
MPA-4N ~ 500 ft. north of Aqueous Indication of éxtent of chlorinated
12/13/06 impacted well MPA-2 (Grab) solvent plume
MW-01 ~ 420 ft NW of MPA-2W "Soil and Aqueous Indication of hydraulic gradient and
12/06/10 (Soil) (Grab) extent of chloninated solvent plume
12/14/10 (GW) , _
MW-02 ~ 100 ft N of MPA-2N-A Soil and Aqueous Indication of hydraulic gradient and
12/06/10 (Soil) (Grab) extent of chlorinated solvent plume
12/14/10 (GW) . '
MW-03 ~ 100 ft N of MPA-2 Soil and Aqueous Indication of hydraulic gradient and
12/06/10 (Soil) (Grab) extent of chlorinated solvent plume
12/14/10 (GW) L o
MW-04 ~ 200 ft W of MPA-2W Soil and Aqueous Indication of hydraulic gradient and
12/07/10 (Soil) (Grab) extent of chiorinated solvent plume
12/14/10 (GW) .
MW-05 ~ 70 ft SW of MPA-2E Soil and Aqueous Indication of hydraulic gradient and
12/07/10 (Soil) (Grab) extent of chlorinated solvent plume
12/14/10 (GW)

Drill cuttings and purge water were drummed and left on site. DEQ will arrange for a state

contractor to remove and properly dispose of the drums. There was a deviation from the Quality

Muskogee Port Authority
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Assurance Project Plan during this project. Quality Control rinsate samples were not collected
after the decontamination of the drilling equipment, between samples. It is not expected that this
has any affect on the data since the levels of contamination are very high.

- The elevations of tops-of-casing, ground levels and top-of concrete pads (relative to an arbitrary

datum, not to Mean Sea Level) were surveyed by DEQ personnel the following week. Relative
elevations are known to within 0.02 feet, based on the closure error of the survey. Water levels
were measured on December 14, 2010 (a week after installation) and again on January 28, 2011.
The wells were not checked for the presence of dense, non-aqueous phase liquid (DNAPL).

3. Findings

Analytical results are summarized in Table 2 and 3; the labor'ator_y analytical reports are in
Appendix A. ‘ ' -

Surface Soil
No surface soils were tested in 2010.

Previously, however, the surface soils were tested in 2006 for metals contamination due to the
former operations of Fansteel, Inc. The Phase I ESA and DEQ's institutional knowledge of the
area showed no reason to suspect organic contaminants in the surface soil of this property.
However, because fugitive metal dust from Fansteel/FMRI could have impacted this property,
samples for metals analyses were collected in 2006. As reported in the 2007 report, the
laboratory analyses did not detect metal contamination in the surface soil above EPA Region 6's
screening levels for outdoor industrial workers.

Subsurface Soil .

During the December 2010 sampling event, subsurface soil samples were collected from MW-
01, MW-02, MW-03, MW-04 and MW-05, and were analyzed for Volatile Organic Compounds
(VOC) using EPA Method 8260. Only trichloroethene (TCE) was detected, and that was in a
duplicate sample, collected to assess sampling uncertainty, for MW-03 (480 micrograms per
kilogram or pg/kg , estimated value) at a depth of 24.0 to 24.5 feet. The actual sample for the
same interval, and all the other soil samples collected in the December 2010 sampling event, had
TCE concentrations below the detéction limit of 15 pg/kg , which was well below the EPA
Regional Screening Level’ (RSL) of 0.014 ug/kg for industrial soil for TCE. The RSL replaces
the EPA Region 6 screening level. However, this TCE detection limit was over the “Protection
of ground water” RSL of 1.8 pg/kg , which indicates the risk should be considered that this
compound could leach from the soil into groundwater at concentrations greater than drinking
water standards. The December 2010 soil samples were not analyzed for semivolatile
compounds or metals.

2 published RSL values for soil are expressed in milligrams per kilogram (mg/kg), but have been
converted to micrograms per kilogram (ug/kg) for comparison purposes in this report.
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As noted in the 2007 report, during the September 2006 sampling event, subsurface soils samples
were collected in MPA-1, MPA-2, and MPA -3. Only MPA-2 showed elevated levels of
trichloroethene (aka trichloroethylene and TCE). This sample location had 3000 micrograms per
kilogram (pg/kg) of TCE at a depth of 30.5 feet below ground surface (bgs) and 12,000 pg/kg
arsenic at 27 feet bgs. The EPA Region 6 industrial outdoor worker screening level for TCE is
100 (ng/kg) and for arsenic it is 1800 pg/kg.

Ground water :

Because the focus of the Addendum Site Characterization work was on determining the extent of
potential soil vapor intrusion issues and on determining hydraulic gradients, during the 2010
sampling event, ground water samples were analyzed only for VOC.

Water level elevations measured on Décember 14, 2010 and January 28, 2011, and the resulting
potentiometric surface contours are shown in Figures 3 and 4, respectively. The December 2010
potentiometric surface shows a hydraulic gradient to the north between MW-03, MW-04 and
MW-05, near the south property line with FMRI, and to the west between MW-01, MW-03 and
MW-05 near the east property line with FMRI, and converging to a northwesterly direction near .
MW-02. The January 2011 potentiometric surface is similar, but does not show the westerly
gradient between MW-01, MW-03 and MW-05. For both events, the potentiometric surface
gradients differ from the easterly gradient previously assumed, based on gradients reported by
FMR], and the implications of this new gradient information are discussed in the section “Fate
and Transport” below. '

The ground water analytical results are summarized in Table 2, and are plotted against well
location in Figure 5.

As tabulated in Table 2, the highest TCE concentrations in ground water were in MW-03 (25,000
pg/L), MW-01 (490 pg/L) and MW-04 (420 pg/L). This distribution is consistent with the 2006
results. The laboratory detection limits for the sample from MW-03 were too high to determine
whether Tetrachloroethene (PCE), 1,1,1-Trichloroethane (1,1,1-TCA) and 1,1-Dichloroethene
(1,1-DCE) were present in concentrations consistent with those found in GW-02 (aka MPA-2)
and MPA-2N in 2006. The highest concentrations appear to lie within a south-to-north trending
band or “plume” between the south property line, MW-03 and MW-01, and including the
locations of the abandonéd wells GW-02 and MPA-2-N and MPA-2N-A.

Figure 5 shows the distribution of these compounds based on the combined 2006 and 2010
sampling events. The combined results suggest that the concentration of TCE in the ground
water is high enough that measures to mitigate soil vapor intrusion should be considered in any
occupied buildings on the property east of MW-04 and south of MW-01.

Fate and Transport

Based on the hydraulic gradients and contaminant distributions, we suspect the plume may have
originated as a small spill of organic solvent or solvents, consisting mainly of TCE, somewhere
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to the south. Such solvents, if released to the environment, can form a "dense, non-aqueous
phase liquid” (DNAPL). .

DNAPL was not observed at the site; the TCE and other compounds we observed at the site were
dissolved in water. At other sites, however, concentrations as high as those observed in MW-03
have been associated with the presence of DNAPL nearby. When released to the environment,
DNAPL can sink through the soil and substrate until it encounters low-permeability material
such as bedrock. The DNAPL would then follow the contour of the bedrock.

Whether present in dissolved form or as DNAPL, as these compounds migrate, they degrade.
Under anaerobic conditions, as are normally present deep in the subsurface, tetrachloroethene
will naturally degrade into trichloroethene, which will in turn degrade into its "daughter” or
degradation products; 1,1-dichloroethene, cis-1,2-dichloroethene, and trans-1,2-dichloroethene.
These daughter products are present in the samples but in low concentrations. Ultimately these
chemicals degrade to vinyl chloride, which was not detected during this sampling event. Vinyl
chloride is more resistant to anaerobic degradation, but will degrade to ethane under aerobic
conditions (Center for Public Environmental Oversight, 1998).

The source and ultimate fate of the plume are still not known. More information is needed
before DEQ can determine what necessary actions need to be taken to manage the risk.

Due to the potential impact this plume might have on FMRI's waste water discharge permit,
DEQ's Water Quality Division is reevaluating FMRI's Oklahoma Pollution Discharge
Elimination System (OPDES) permit. DEQ’s requests to sample FMRI's potentially affected
monitoring wells for volatile organic compounds have so far been denied, but discussions are
ongoing. The information gained from this sampling event could give some detail about the
southern and eastern extént of the plume. It may not provide enough detail to determine the
origination of the plume.

uality Assurance/Quality Control
The EPA Approved Quality Assurance Project Plan for Targeted Brownfield Assessments was
followed during this assessment. There was one deviation; rinsate samples were not collected
after the decontamination of the drilling equipment, between borings.

Duplicate samples were collected at selected locations to evaluate the accuracy of the laboratory.
They were not collected for comparison to screening levels

Water samples were ot filtered in the field. The metal contamination may be representative of
suspended sediment and not dissolved metals in the groundwater.
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4. Conclusions

The analyses of the samples collected from the Port of Muskogee's property indicate high levels
of chlorinated solvents and metals in the groundwater. The metals are discussed in the 2007
report. '

The extent of dissolved TCE in the ground water is now thought to include much of the
easternmost 400 feet of the property, and the potential for soil vapor intrusion should be
considered over the easternmost 600 feet of the property. TCE was detected at'a very high
concentration in MW-03 (slightly lower than the concentration in MPA-2 in 2006), and with
concentrations that are somewhat smaller, but still well above Target Groundwater Levels® in
wells MW-05 and MW-01. The plume appears to have spread to the north, based on
concentration gradients and groundwater gradients. TCE is a volatile organic compound and
whether present as a dense non-aqueous liquid or a dissolved at low concentrations in ground
water, it volatilizes. The gaseous TCE can move considerable distances vertically and
horizontally through the soils, and can accumulate within surface structures. The 2007 report
noted headspace readings using a Photoionization Detector (PID) of organic vapor, at a depth of
three feet in GW-01, near the north end of the property, although the composition of the organic
" vapor was not determmed, :

Volatile organic vapors from the soil have the potential to enter and concentrate inside buildings.
These vapors move depending on pressure gradients — from high pressure to low pressure (DEQ,
2007). Disturbing the subsurface changes the pressure gradient — this is especially true when
installing subgrade structures such as sewers. The packing around the sewer lines is less
compacted than the soils around it and vapors can migrate into buildings through this media.
Engineering controls such as vapor barriers can help prevent the vapors from entering the
buildings because they effectively seal the foundation and around utility corridors.

The temporary monitoring wells MW-01 through MW-05 have beén left in place pending a
decision from the Muskogee Port Authority whether to pursue source identification, plume
tracking, or cost recovery. /

Any new development of the surface should take into consideration the environmental issues in
the subsurface. The design and construction engineers for new development on the property
should be made aware of the groundwater plume and the potential for soil vapor intrusion into
occupied structures.

5. Environmental Professional's Opinion

There is a known ground water plume under the easternmost 600 feet of the site. The extent a