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operational personnel to make modifications that would minimize
process ligquids in sumps and on floors in the future. A
comprehensive inspection and repair program for the MPR floors and
sumps was completed and a final report prepared by the October 16,
1990 OML deadline, The report describing observations and results
of all inspections is included in Appendix B of this report.
Twenty-six (26) different areas and/or processes in the MPB area
were inspected and reviewed to insure there was no migration of
licensed material through floors or sumps in the MPB. Ten (190) of
the areas and/or processes required some degree of repair to floors
or sumps. Thase repairs were completed and inspections conducted

to insure that no additional migration was occurring,

OML ITEM 2

Characterized the quantity (velume and activity) and location of
licensed material under the Main Process Building floor and outside
the Main Process Building, and obtaining, as necessary, soil
borings and corings and digging intercept trenches to determine the

direction and extent of underground migration.

OML ITEM 2 SFC RESPONSE

SFC has not only completed all responses in accordance with the
OML, but has gone further to implement significant corrective
actions to recover licensed material. Immediately after receipt of
the OML, SFC managers initiated actions to characterize the

quantity (volume and activity) and location of licensed material

iii



under the MPB floor and adjoining area. SFC managers also
initiated actions to identify and investigate utility trenches in
the MPB area through which licensed material could potentially
migrate. RSA and SFC initiated an investigation to evaluate soile
under the MPB by collecting soil samples from fourteen (14) soil
borings hand augered through the MPB floor. These suil berings
penetrated the sand backfill beneath the MPB and generally extended
one (1) foot into native undisturbed soils. Results of this
investigation identified an area of approximately 14,900 sguare
feet beneath the MPB where licensed material was present, This
area is generally located in the northwest portion of the MPB,
Based upon analytical test results for soils, the total quantity of
uranium in the fill materials (principally sand) bszneath the MPB
was estimated to be 3260 kilograms (2.2 x 10" pci). SFC has alsc
evaluated twenty~four (24) utility lines in the MPB and SX Buidling
areas. This evaluation consists of excavating the trenches and
constructing cutoff walls and recovery sumps in the utility
trenches tha@ represented migration pathways. ©Of these twenty=-four
(24) trench excavations, nine (9) of these trenches were associated
with the MPB. The amount of uranium present in sand £ill that
surrounds the utility lines associated with the MPB and water
contained within this fill was also estimated. Based upon soil and
water samples collected from the excavated trenches in the MPB
area, it is estimated that 728 kilograms (4.95 x 10" pci) of
uranium is present in soil backfills in utility line trenches

associated with the MPB. An additional 0.92 kilograms (6.25 x 10°
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structures and utilities, the nature and extent of underground
shale and other formations, and construction activities that could

have affected the integrity of grcundwater barriers.

OML_ITEM 3 SFC RESPONSE

SFC has completed all response actions in accordance with the OML.
KSA and SFC immediately upon receipt of the OML began a review of
all utility line drawings for the MPB area. A review was alsc made
of building construction and foundation drawings to determine how
construction activities could have influenced migration of licensed
material through or into the shallow groundwater bereath the MPB.
RSA and SFC prepared a detailed subsurface utility map for the MPB
and S8X Building areas. This map was developed from numerous
construction drawings and identifies locations of various water,
utility, drain, and other pro.ess lines in the vicinity. This map
ldentifies potential migraticn pathways, by utility routes, away
from the MPB and $X Buildings. This map assisted in defining areas
where cutoff walls and sumps were to be installed and in lecating
groundwater monitoring wells, The foundation and construction
drawings review concluded that the MPB Building foundations do not
fully penetrate the underlying uppermost shale layer, The
foundations extend less than 5 feet into the underlying sr-le.
Also reviewed were detailed geotechnical studies which show..d the
location and extent of subsurface geclogical formations beneath the
MPB. Based upon this comprehensive review, there are no foundations

or construction activities which can be determined to have created
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direst conduits for licensed material migration to the upper

shallow groundwater system in the MPB areas, This activity was

completed by the October 16, 1950 OML deadline.

OML ITEM 4

Examine presert and past monitoring well data for evidence of
licensed material attributable to Main Process Building activities,
determining whether the present and past monitoring well program
has been adequate, in terms of well location, depth, and sampling,

to identify migration from the Main Process Building.

OML ITEM 4 SFC RESPONSE

EFC has completed all responses in accordance with the OML. RSA
and SFC evaluated the pre-existing (i.e., as of September 24, 1%90)
groundwater monitoring network that was in place at the SFC
Facility., Approximately 115 pre-existing groundwater menitoring
wellr had been installed at the SFC Facility since the late 1970's.
A vast majority of these wells are in the vicinity of the surface
impoundment areas located west and south of +he MPB and 8X
Buildings. None of the pre-existing wells were located
sufficiently clocse to the MPB or SX Building for use as groundwater
monitoring wells for these two (2) areas. Therefore, a groundwater
monitoring well netwerk was installed around the MPB and SX
Buildings. From September 24 to November 8, 1990, RSA and SFC
installed twenty-eight (28) shallow shale wells around the MPB and

four (4) shallow shale wells around the SX Building. In addition,
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twenty-four (24) utility lines and examining the ecil and water in
these utility lines for licensed matecial. Based upon this data,
only one (1) location was identified outside the restricted area at
which licensed material was present in the g¢roundwater at
concentrations greater than the Facility license environmental
action level. This locaticn was a shallow shale well near the
southwest corner ©f the MPE, As a result, several additional
groundwater monitoring wells were installed in this area and the
extent of the l.censed material present in groundwater in thie area
wag defined. No licenmnd material impact over the Facility
environmental uction levels were detected in the deeper sandstone

wells installed outside the restricted area.

Further assessment indicated that a utility line trench near the
southwest corner of the MPB was also a pathway for migration of
licensed material away from the restricted area. Installation of
& collection sump and a concrete cutoff wall was completed by SFC
within this utility trench to provide a corrective action by

eliminating continued migration beyond the restricted area.

Additionally, soil analyses indicate that there are very linited
areas where the Fatility uranium environmental action level for
soils were exceeded outside of the restricted area. These arcas
are located on the east and southeast sides of the MPB cutside the
restricted area. At these locations, licensed material cdoes nnt

extend beyond a depth of six (6) inches. The only other area
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where the environmental action levels in soils were exceeded was
between the depths of 10 to 15 feet near the southwest correr of
the MPB. The soil samples were from the same borehole at which the
groundwater levels of licensed materials exceeded environmental
action levels. The dinitial characterization of the soil and

groundwater in the MPB area was coampleted by the October 16, 1990
deadline.

OML _ITEM 6
Develop a plan te identify and characterize other locations on SFC
property where past or present operations could have resulted in

contaminating the environment.

QML ITEM € SFC RESPONSE

RSA and SFC have developed and implemented a Facility wide
Environmental Investigation Plan. RSA and SFC have developed the
comprenensive plan scope to investigate all past and present
operational areas at the Facility where releases of licensed

material to the surface or subsurface environment may have

occurred.,

SFC has identified twenty-six (26) unit areas on the
Facility property where these detailed investigations will
be completed. Upon completion of the Facility wide Environmental
Investigation Plan, SFC will have in place a comprehensive

groundwater monitoring system that will be capable of detecting

www



releases from all areas at the Facility. As of December 15, 1990,
over 50 additional groundwater menitoring wells (in addition to the
60 wells in the SX and MPB areas) have been installed adjacent to
other current or former operational units at the Facility. When
the investigation is completed (July 1991), over 125 new
groundwater quality monitoring wells may be installed at this
Facility. Additionally, monitoring data from this system will be
obtained in this timeframe and a comprehensive technical analys:s

and interpretation report will be completed.

The comprehensive environmental investigation conducted in the MPB
area has fully defined the geclogical conditions which control the
occurrence and movement of groundwater and any associated licensed
materials beneath this Facility. Isopleth or concentration maps
have been prepared for the MPB area that show the extent of
licensed material present in the subsurface groundwater and soils.
SFC has installed an extensive groundwater menitoring network
around the MPB in order to provide early detection of any licensed
matarial releases into the uppermost and next deeper groundwater

systems,

As of November 19, 1990, SFC has recovered about 190 kilograms (420
pounds) of uranium from water in utility line trenches or from
beneath foundations in the MPB and SX Building areas. SFC has
implemented a program to recover and recycle the water containing

licensed material through the SX process,
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The groundw'ter gquality results from the newly installed wells
around the MPB indicated that there is a slight impact to
groundwater from licensed material in the shallow shale/terrace
deposits that underly the MPB, However, licensed material was
detected over Facility environmental action levels in one (1)

groundwater monitoring well outside of the restricted area.

SUMMARY

SFC has responded gquickly and comprehensively to the OML
requirements, The information obtained from the SFC responses
allows complete assessment of all associated guestions concerning
releases of licensed material in the MPB area. Further, a ground-
water monitoring system is in place around the .°B to monitor not
only the uppermost groundwater system with confidence but also the
next deeper system. To date, this investigation has detected only
isolated and limited releases of licensed material associated with
the MPB. A comprehensive Facility Environmental Investigation Plan
was developed and is well along the way to being implemented wit .
the same intensive level of effort put forth for the MPB invesr-
igation. SFC has progressed far beyond the OML scope by implement-
ing a number of corrective actions which to date have resulted in
recovery of an estimated 190 kilograms (420 pounds) of licensed
material. This Environmental Investigation and response work is
being performed in strict accordance with all applicable SFC health
and safety procedures. This level of effort dem>n-strates SFC’s

continued commitment to environmental protection and public safety.
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For reference purposes the six (6) OML actions are as follows:

Obtain sufficient information to ensure the integrity of
the floor of the Main Process Building and repair the
floor as necessary. Minimize process liquids in sumps
and on floors. Stop all activities that intentionally
place liquids ir sumps and on floors until the integrity

of sumps and floors has been ensured.

Characterize the quantity (volume and activity) and
location of licensed material under the Main Process
Building floor and outside the Main Process Building, and
obtaining, as necessary, soil borings and corings and
digging intercept trenches to determine the direction and

extent of underground migration.

Identify all potential pathways for migration beneath and
beyond the Main Process Building, considering the effect
of building str-cotures and utilities, the nature and
extent of undergrounu shale and other formations, and
construction activities that could have affected the

integrity of groundwater barriers.

Examine present and past monitoring well data for
evidence of licensed material attributable to Main

Process Building activities, determining whether the



present and past monitoring well program has been
adequate, in terms of well location, depth, and sampling,

to identify migration from the Main Process Ruildiag.

S Determine whether licensed material is being or has been
released beyond the restricted area by migration from the

Main Process Building.

€. Pevelop a plan to identify and characterize other
locations on SFC property where past or present
operations could have resulted in contaminating the

environment.

Throughout this updated and revised Final Findings Report,
these actions are frequently referred to by Number (e.q.
"Action 1") teo clarify the relationship between a MPB Work
Plan activity and the associated OML action(s). Table 1
presents comparisons of OML Actions, Work Plan Tasks, aad the

report section(s) presenting status results.

It is emphasized that the OML's Action 6 regquired the
development of an overall environmental investigation plan of
S8FC property potentially affected by releases of licensed
material from past and present operations. This plan has been
developed as a separate "stand-alone" document and is not

presented in this Final Findings Report.
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1.0 BACKGRQUND
On September 19, 1990 the NRC issued the Sequoyah Fuels
Corporation (SFC) an Order Modifying License (OML) to take
actions at the Facility to investigate and prevent further
releases of licensed material from the Main Process Building
(MPB) and develop an Environmental Assessment Plan for other
locations on the SFC property. Based on the schedule of
activities outlined in the OML, the actions were required to
be completed on or before October 16, 1990, The SFC retained
an environmental consulting firm, berts/Schornick and
Associates, Inc. (RSA), to assist in developing and
implementing a Work Plan to complete the OML actions.
Although response work began upon receipt of the OML on
September 20, 1990, a written MPB Work Plan was finalized by
SFC and RSA on September 28, 1990 and is attached as Appendix
A. RSA, as mentioned above, was notified of the order by SFC
at approximately 1200 hours on Thursday, September 20, 1990.
RSA immediately began a utility line review in the MPB area
and contacted drilling contractors. Field drilling
activities began at 0800 hours on Monday, September 24, 1690.

1






2.0 MPB FLOOR AND SUMP REFAIR

In response to Action 1 of the OML (Task 1.1, 1.2, 1.3, 1.4,
and 1.5 of Work Plan, Appendix A), a comprehensive inspection
and repair program for Main Process Building (MPB) floors and

sumpe has been completed by SFC personnel.

Inspections were performed under the direction of the SFC
Manager of Engineering, while repairs were made under the
direction of the SFC Maintenance Manage: and the SFC Manager
of Engineering. A final inspection was performed for each

repair made.

The observations and results of all inspections and repairs
have been documented in a final report by Mr. Richard Parker,

SFC Maintenance Manager. This report appears in Appendix B,
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This section summarizes the response to that part of Action 2
requiring assessment of licensed material (i.e., uranium)
under the MPB floor and to satisfy the reporting reguirement
of Task 2.5 of the Work Plan, Appendix A, Tasks 2.1 through
2.4 of the Work Plan rere implemented and include
investigating the MPB flocr and sump areas and completing
floor borings to establish the gquantity and location of

licensed material beneath the MPB floor.

An investigation has been completed to estimate the guantity
and extent of uranium present beneath the MPB floor. Fourteen
(14) borings were performed inside or immediately outside the
MPB building at the SFC Facility. The locations of thass
borings are shown in Plate 1 and are des.gnated HA=1 threagh
fA-14, The locations were selected by SFC personnel based on
cbservations made during the MPB floor and sump inspection

activity summarived in Section 2.0,

To perform these boringe in all but one location, the floor
concrete was cored using a diamond bit core barrel and the
borings were extended beneath the MPB floor using hand auger
techniques., Th2 borings extended to depths ranging from
approximately 1.4 feet to 8,15 feet beleow the existiag
finished floor slab elevation, den cally, the borings

penetrated approximately one (1) foot into the native
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clay/shale materials enccountered below the concrete sub-base
sand fil' . The materials encountered at each of the HA boring
locations sre described in Table 2. The concrete floor slab
generally ranged in thickness from 7 to 8 inches with the
exception of the denitration area where the thickness was much
greater. The sand generally extended to depths of
approximately 1 to 2.5 feet below the brottom of the concrete
slab.

Soil samples were obtained directly from the hand auger., The
samples obtained were tested for total uranium content by the
8FC cn-site laboratory. The results of the laboratory

analysis are shown in Table 3.

As can be seen in Table 3, the only borings with samples
exhibiting measurabie uranium concentrations above the
laboratory lower level of detection (LLD), 400 ug/g, limit
were HA-l, HA-9, and HA-I%, BSoil obtained from boring HA=-1
had uranium concentrations above the lower level of detection
at sample intervals 1.7 to 2.2 feet and 3.0 to 3.6 feet, the
maximum depth of the boring. The levels ranged from 720 to
2170 ug/g. Soil obtained from boring HA-9 had uranium levels
below the LLD to a depth of approximately 3.1 feet below the
finished floor slab surface. Uranium levels ranged from 890
ug/g to 5530 ug/g from a depth of 3.1 to 4.54 feet in HA-9,
HA-9 was terminated at a depth of approximately 5.3 feet below

N —



the floor slab surface. The uranium levels encountered in MHAi-

9 from 4.54 to 5.3 feet ranged from below the LLD to 550 ugy/g.

S8o0il obtained from boring HA-14 had uranium concentrations
ranging from 9020 to 10,310 ug/g. Thie boring was performed
on October 11, 1990, through a subfloor monitoring pipe in the
denitration area. The borirg penetrated one (1) foot below
the bottom of the pipe (but was terminated due to suger
refusal), and had detectable uranium concentrations over the
entire ovne foot length. A second attempt was made to sample
soils beneath the sump on October 22, 1990. Despite repeated
efforts, only one (1) additioral foot of samnple was obtained
before sampling device refusal occurred, The uranium
concentrations ranged from 17,410 to 640 ug/G and the uranium
levels were declining at 700 ug/G when the boring terminated

at 8.15 feet below the MPB floor slab.

The cencrete slab sub-kase sand fill was generally moist but
not saturated with water. Free water was encountered only in

HA=-2, HA-12, HA~13, and HA-14,.

The estimated extent of the uranium encountered in the sand
£ill immediately below the MPB floor slab is shown in Plate 1.
To estimate the quantity of uranium located beneath the floor,
an in-place dry density of 115 pounds per cubic foot (1.885

grams per vubic centimeters) was ansumed.









"Tenchas was estimated as a product of the length of the
trench, the width of sand at the utility excavation, average
scil saturated water depth of six (6) inches, and an assumed
sand porosity of 40 percent. The total estimated water volume
is 18,800 galleons. Using the average uranium concentration
determined by laboratery analysis in free water at each trench
excavation, the mass of total uranium in the trenches f:ree
water at the excavation was estimated. The individual masses
of uranium in free water calculated in all MPB trenches
excavated and investigated to date was summed to quantify the

total mass of uranium.

11
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4.0 MPB UTILITIES AND CONSTRUCTION REVIEW AND INVESTIGATION

4.1 Introduction

First, this section summarizes the response to Action 3 which
requires identification of putential wutility and other
construction induced pathways for migration beneath and beyond
the MPB, The pathways were primarily identified by revieving
foundation, construction and utility drawings. A
comprehensive utility map was developed. The utility map was
devaloped as activity 2.2 of the Work Plan and is presented
and discussed in Section 4.Z. The review of the foundation
drawings and other related references was completed as
activity 3.1 of the Work Plan and is summarized in Section

4.3,

Secondly, this section summarizes the response to that part of
Action 2 requiring boring, coring, and excavations of
intercept trenches to assess potential migration of licensed
material along utility trench routes. The results of this
response activity are discussed in Section 4.4. Tasks 3.3,
3.4, and 3.5 of the Work Plan were implemented to accomplish

this response.

4.2 Utility Map Development
A detailed utility map for both the SFC 8X Building and MPB

areas has been developed., The utility map was developed from

Facility construction drawings and identifies the locations of

12



various watev, utility, drain, and other process lines in the
vicinity, Tre utility map is presented as Plate 2. The map
identifies potential migration pathways, by utility routes,
away from the MPB and the &X building.

4.3 Teundation and Construction Drawings/Details Review
The MPB ie supported on shallow drilled piers, founded at

elevation 555.0 feet above mean sea level. Sore of these
piers are belled piers. Drilled piers are foundation elements
which are constructed by drilling a vertical hole to the
desired depth, placing reirnforcing steel, a=4 then pouring
concrete up to grade. The finished floor elevation of the MPP
is elevation 566.0 feet above msl.

Based on a review of SFC drawings 110-C-161, 162, and 163, the
nesr surface materials consist of silt with clay and sand,
underlain by shale at elevations ranging from approximately
553 to 560 feet above mel. Sandstone underlies the shale.
The design for the drilled piers generally calls for the plers
to be founded 6 inches below the top of the shale, It appears
that the drilled pier foundations extend less than
approximately 5 feet into the shale, and do not penetrate the

shale into the underlying sandstone.

13
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The investigation of utility trenches was conducted under the
direction of the SFC Environmental Manager, and all soil and
water analyses were conducted by the SFC i n~site laboratory.
Soil samples from trenches were analyzed for uranium content,
while water samples from trenches were analyzed for uranium,
nitrate, fluoride, pH, and, in the case of Trench 16, specific
conductance. 891l and water analytical data from both the 8X
Building and MPB utility trench investigations and from
surface sources appears in Tables 4 through 7. Tables & and
9 contain water analytical data from two (2) MPB sumps.
Hydraulic barriers were also installed at utility excavations
as needed to preclude continued migration of licensed material
along the sand fill in the utility backfill zone. The
locatione of the various trench excavations and constructed
hydraulic barriers are depicted on Plate 2, Trench excavation
cross-sections are presented in Plate 3 for both the &%
Building and MPB investigations,

The results of the utility trench investigation have been
documented in a final report by Ms., Carol Couch, SFC

Environmental Manager. This report appears in Appendix C.
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2303A, which is located approximately 400 feet to the

northwest. Well 2303A i3 also the nearest well to the MPB and
is located approximately 650 feet to the northwest. None of
the pre-existing groundwater munitering wells can be used to
directly monitor and detect potential groundwater quality
impacts occurring from releases at the SX Building or MPB. A
map showing all pre-existing wells prior to September 20, 1990
is shown in Plate 4. Additional groundwater monitoring
network wells had to be installed in the X and MPB areas.
Therefore, in response to Action 4 of the OML, it is concluded
that the pre-existing groundwater monitoring well program was
not adeguate to identify migration from the MPB and §X%
Biilding. As a result, during the MPB investigation, SFC has
installed a groundwater monitoring system adequate to identify
migration from the MPB and 8X Building. This system is
described in detail in Section 6.0.

A review of the subsurface geotechnical investigations
corducted in the SX Building and MPB areas prior to their
censtruction, indicated that good quality geological data
exists to depths c¢f about 45 feet. The geclogical logs
provide useful lithological data for incorporation into the
stratigraphic investigation in the $X Building or MPB areas.
The geotechnical investigations were conducted in 1968 and are

documented on SFC drawings 110-C-151, 161. 162, and 163,
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6.0 MPB _AND RESIRICTED AREA BOUNDARY INVESTIGATION

6.1 Introduction

In response to Item No. 5 of the NRC Order Modifyiny License,
Docket No. 40-08027, License No. SUB-1010, EA 90-162, S&FC
initiated a thorough review to "determine whether licensed
material is being or has been released beyond the restricted
area by migration from the Main Process Building", fhis
included reviews of the utility line trenches in the MPB area,
a program to evaluate and upgrade (if necessary) the MPB floor
and associated sump areas, and an investigation to determine
if releases of licensed material have occurred through the
floor in the MPB. The above-mentioned programs have been
completed and are discussed in previous sections of this
report. SFC has also initiated a thorough and detailed
program to investigate the uppermost groundwater systems that

occur in the MPB area.

6.2 Scope and Objectives

The scope of the investigation to determine if licensed
material has impacted or migrated through the shallow

groundwater includes:

a review of existing environmental monitoring data for

the MPB area,

18



a review of land uses and general features, including

Facility processes,

3 a review of geological data for the area,

4. a detailed groundwater investigation of the uppermost
groundwater systems in the MPB area, which includes soil
borings, monitor well installation, groundwater sampling
and analysis, soil analysis, and groundwater flow

property evaluation, and

5. an evaluation of the subsurface geclogy and scil chemical

quality.

It should be noted ihat thirty-six (36) soil borings, thirty-
two (32) shallow shale groundwater monitoring wells, one (1)
combination trench monitoring well (MW-33T), and twenty~four
(24) deep sandstone wells have been installed in the MPB and
8X area between September 20 and October 16, 1990, Four (4)
additional deep sandstone wells (MW=24A, MW=-25A, MW=26A, and
MW=-27A) were installed adjacent to the $X Building on November
7 and 8, 1990. This groundwater monitor well program will
provide an excellent monitoring system for the §X and MPB area

and this syr‘em was complete and in-place on October 12, 1990
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for the MPB and on November 8, 1§90, for the 8X Building. The
locations n~f the monitor wells and soil berings are shown in

Figure 1.

A major objective of the hydrogeological evaluation of the MPB
and SX area was to install a comprehensive groundwater
monitoring system that would be capable of detecting any
releases of licensed material to the groundwater gystem. The
current groundwater monitoring well network provides an
excellent monitoring system for long term monitoring of the §X
and MPB areas. A second major objective of the groundwater
investigation was to determine if releases of licensed
material to the groundwater have occurred and to define the
areal and vertical extent of any identified releases. The
groundwater monitoring system installed adjacent to the MPB

and SX area has accomplished this task.

6.3 Facility Description and History

The Sequoyah Fuels Corporation (SFC) Facility has been in
operation with authority to use source material for the
conversion of UFr, since February, 1970, and for the reduction
of depleted UF, since February, 1987. The UF, Conversion Plant
produces high=-purity UF, using uraniur ore concentrates as
feed material. The manufacturing pro.ess being used includes

wet chemical purificaticen to convert urinium ore concentrates
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to pure uranium trioxide followed by dry chemical reduction,

hydrofluorination, and fluorination processes to produce UF,.

The UF, Reduction Plant produces depleted UF, using depleted
UF, as feed material. The process reacts UF, with hydrogen and
produces UF, and anhydrous hydrogen fluoride (ANF), The

recovered AMF is used in the Uro Conversion Plant.

in addition to facilities for conversion and reduction of UF,,
the Site also includes: /1) a storage area for uranium ore
concentrates received from uranium mills, (2) a uranium
sampling facility, (2) bulk storage of hazardous chemicals
such as hydroflueric (HF), nitric (HNO,), and sulfuric (K,S80,)
acids, ammonia (NH;), and tributyl phosphate~hexane sclvent,
(4) a facility for electrolytic production of fluorine from
HF, (5) treatment systems and storage ponds for both
radiological and nen-radiological liguid wastes, and (6) a
program for beneflicial use of treated raffinate from a solvent
extraction system in the UF, conversion process as fertilizer

on land cwned by SFC.

6.3,1 Yacility lLayecut

The 8FC lay.ut shown in Plate 4 uses about 85 acres of the
2100=acre site. The 85 acres is approximately the area shown
on the aerial photograph presented in Plate 5. The total area

under roof comprises ranufacturing, warehousing, and office
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space in five principal buildings. The Main Process Building
(b 2) contains the administrative cffices, laboratory, the
sampling plant, the major UF, conversion processing and
fluorine generation facilities, and utility and maintanance
areas., The main plant stack is located near the northwest
cortier of the building and rises 150 feet above ground level.
Abcut 200 feet west of the Main Process Bullding is a building
vhere yellowcake slurry can be received and processed.
Facilities in this building enable slurry to be dissolved in
nitric acid arnd the solution to be sampled before piping it
inte the processing circuit. The solvent extraction (8X)
bullding is located in a separate building about 150 feet west
of the main structure. A sne~story warehouse about 200 feet
nerth of the Main Process Building provides storage for spare
mechanical equipment. A decontaminaticn building north of the
Main Process Building provides decontamination and waste
handling capabilities. About 400 feet north of the Main
Process Bullding is the UF, Reductien Plant,

Additional facilities (Plate &) include the following: an
electrical substation, UF, cylinder storage area, tank farm
for liquid chemicale and fuel oil, uranium ore concentrate
(yellowcake) drum storage area, cooling tower for was*e heat
dissipation, sanitary sewage facilities, retention ponds for
fluoride contarinated wastes, retention ponds for untreated

raffinate waste from the solvent extraction process which
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4 contains significant quantities of radicactive material, a
é raffinate sludge concentration and loading fascility, retention
ponds for fertilizer, and a reservoir for emergency supply of
water. A recent (October 31, 1960) aerial photograph of the

| S$ite showing these areas is presented in Plate 5.

6.3.2 8ite location
» The Sequoyah Facility is located in Sequoyah County in
! mideastern Oklahoma at 95°5' west longitude and 38°30' north
Q latitude, about 150 miles east of Oklahoma City, 40 miles west
of Fort Smith, Arkansas, 2f miles southeast of Muskogee, and
2.5 miles southeast of Gore (Figure 2 and Plate 4). The Site
is located in portions of Sections 1%, 16, 21, 22, 23, 26, 27,
and 28 TI12N, R21E and consists of approximately 2100 acres
bounded on the north by U.§. Route €4 and on the west by U.S,
Government owned land along the Illinois and Arkansas Rivers.
The eastern boundary of the Site is tihe eastern boundary line
: of Survey Section 22 (Township 12 North, Range 21 East)., Most
| of the Site is north of Interstate 40 (Plate 4). The
principal industrial facilities (including the MPB and 8X
Building) are located in a fenced area of about 85 acres in

Section 21 as shown in P ate 4.

The SFC Site is located in rural Segquoyah County, which had a
1980 population of 27,900. "he four (4) adjacent counties of

Muskogee, Haskell, McIntosh, ani Cherokee had a conmbined 1980
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population of about 120,000, The major population center is
the city of Muskogee (40,000), about 25 miles to the
noerthwest. Nearby towns include Gore (population 478),
Webbers Falls (485), Warner (1217), Vian (1131), Checotah
(3074) and Sallisaw (4888), all of which are located aleng
Interstate 40 or old UV.8. Route 64. The total population
within & milee of the Site is abou .371.

The Sequoyah £ite is situated on gently rolling to level land
of which about two-thirds is forested and one-third is open
field. Elevations con or near the Site range from 460 feet
sbove mean sea level for the normal pool elevation of the
Robert &. Kerr Reservoir to 700 feet on top of a hill in the
southeastern corner of the Site. Slopes over most of the
upland areas of the Site are less than 7%, Steeper slopes of
creek ravines and hillsides average roughly 28%., The SX and
MPB area is located on land 555 to 565 feet in elevation.
About 85 acres of the 2100 acre site are occcupied by the
industrial complex, Most of the remaining land is used for

gazing cattle and forage production,

6.3.3 Adjacent Area land Use

Prior to the advent of railroads in the area, the land was
used primarily as cattle range. With availability of
railroads, corn and cotton became the main agricultural

producte. In the last 30 years, however, the trend has been
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away from cultivation of these crops and back to cattle gazing
and production of other food crops, Areas remaining in
cultivation are primarily in the bottom lands along the
Arkansas River, 1In 1970, about 30% of the acreage of Seguoyah
County was used for range and about 40% was forested. The
range is usually grazed year around, but the forage i
supplemented with protein cubes, prepared pasture, and hay
consisting of tame grasses ard srall grain., Highegquality
trees have been largely eliminated from the forested areas by
heavy cutting, fires, and uncontrolled grazing. Mest woodland

in the county is used for grazing,

Within a 10 mile radius of the SFC Facility, the following

land uses have been estimated:

lLand Use Percent®
Agricultural (mostly pasture) a0
Recreation as
Residential 20
Commercial & Industrial 18
Unused Rough Terrain 25

‘Due to multiple use of some areas, the total exceeds 100%

The large acreage for recreation is presented primarily by the
federally-owned land and water areas along the Arkansas and
Illinois Rivers and includes the 21,000 acre Sequoyah National
Wildlife Refuge, where large numbers of migrating waterfowl
are found in the spring, fall and winter.
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6.3.5 Climate

Sequoyah County has a warm temperate, continental climate.
Storms bri. J ample precipitation which moisture~laden air from
the Gulf of Mexico meets cooler, drier air from the western
and northern regions. The most variecble weather occurs in the
spring, when local storms can be severe and bring large
amounts of precipitation. The nearest Sequoyah County weather
station to the Sequoych Site is in the town of Sallisaw. The
mean annual temperature is 61.5°F, The monthly average ranges
from 40°F in January to 82°F in July. The average daily range
in temperature is 24°F., The lowest temperature on record was
=19°F in January, 1930, and the highest was 115°F in August,
193¢, The mean annual precipitation ranges from 42.9 inches
in the town of Sallisaw, to approximately 44.1 inches in the
northeastern part of Segquoyah County. The seasonal
distribution of rainfall is fairly even, with 31% in spring,
26% in summer, 23% in fall and 20% in winter. The average
amount of snowfall from Nevember through April is about §,2
inches. Lake evaporation averages about 47.5 inches annually.
Of this amount, 72% occurs from May through October. There is
a net annual evaporation rate of about 4 inches in the SFC

area.
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Roberts/Schornick and Associates, Inc., Norman, Oklahoma. The
soll borings were all drilled between September 24 :nd Nctober
11, 1990, utilizing hollow stem auger drilling metiiods and a
CME-750 drilling rig. All borings were drilled to depths of
between 6.8 to 24.0 feet. The shale soil borings were
acvanced until the  wunderlying sandstone bedrock was
encountered. The borings were then terminated at this
contazt. The purpose of boreholes BH-i to BH-36 (except BH~
24, BH=25, BH~35, and BH~36, were to define the thickness and
vertical extent of the upper shale unit. These borings were
drilled eolely for lithological characterizatien and to
collect solil samples for licensed material analysis., None of
these borings were completed as monitoring wells. A second
boring was drilled at each location (except BH=35 and BH=36)
approximately five (5) feet from the first boring and this
boring was completed as a monitor well. The reason why two
(2) wseparate boreholes were drilled was to prevent the
possible communication of the second borehole to the uppermost
sandstone unit. The first borehole was drilled to the top of
the uppermost sandstone unit (and subseguently grcuted in)
while the second borehole was drilled 1 to 2 feet from the
sandstone surface and completed as a monitor well., A summary
of the machine-augered soil boring drilling details is
presented in Table 10.
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Soil samples were collected continuously to the total boring

depthe in BH~1 to BH~37 utilizing a CME, 3-inch diameter,
eontinuous tube sampling system. The CME sampler provided 5-
foot long continuous soil samples. Lithological descriptions
©f the soil samples were visually made according to the
Unified Soil Classification System (ASTIM D=2488 and ASTM De
2049). The soll boring logs are presented in Appendix D.

The hollowe-sten augers and all downhole sampling equipment
were decontaminated prior to use in each boring utilizing a
high temperature/pressure washer. All other sampling
egquipment was also washed between each sampling event.
Augered cuttings from all boreholes were rutained cn-site and
were placed in DOT approved H5~-gallon drums for storage until

testirg can be performed to Jetermine disposal criteria.

All boreholes (BH-1 to BH-37) were backfilled to approximately
l-foot from ground surface with a bentonite grout mix (voleclay
pure gold). The grout slurry was mixed to an approximate
weight of 10.2 pounds per gallen. All boreholes were
rechecked the day after grout placement and those boreholes
where the grout had subsided were "topped off". The remainder
of the borehole was filled with concrete to ground level in
all areas except the grassy areas. In the grass; areas, the

top cne (1) foot was filled with topsoil.

30




e N I S =~

PP — p——— R T R R R O R RO e e

6.5.° Deep Sandstone Soll Borings

The deep sandstone soil borings were advanced through an §-
inch PVC surface conductor casing. These borings were
advanced using a 6-inch bit and air rotary drilling methods (a
hydrocarbon filter was used to filter the air). £&oil samples
were collected continuously from secil cutting and logged for
lithological characteristics. Lithological logs were prepared
from the top of the sandstone/shale contact to total boring
depths. Select boreholes were cored using a 3=-inch NX

corebarrel to provide additional lithelogical control.

6.5.3 Soil Sample Collection

Soil esamples from the thirty~seven (37) machine-augered
boreholes were collected continuously to total borehole depth,
So0il samples were conposited in the field intov 6~inch
increments for analysis for uranium, The S~foot long
continuous tube so0il cores were spilt into é-inch increments
and composited over each 6é~-inch interval. Approximately 200
grams of soil from the composited é~inch interval was placed
in glass jars and submitted under chain-of-custody ceontrol to
the SFC laboratory feor uranium analyses, Additional soil
samples were composited for soil vapor headspace gas readings
as described in the following section. All remaining soil was
wrapped in cellophane and aluminum foil, labeled, and placed
in waxed core boxes for permanent storage. The soil

analytical data and composite intervals are shown in Table 11.
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§o0il samples were collected fro.. the deep sandstone borings
over each é=inch interval (by collecting cuttings from air
rotary drilling) and placed in glass jars for analysis of
uranium. These samp'es were handled in the same way as the
augered scil samples. The soil analyses from the sandstone

intervals are ~lso shown in Teble 11,

6.6 §Soll Headspace Gas Survey

A soil headspace gag survey typically is the measurement of
relative or gpecific volatile hydrocarbon concentrations in
80il pores in the unsaturated and saturated zone at various
points, distributed vertically and horizontally. 1In the un-
saturated zone, hydrocarbons can exist in the vapor phase in
soil pores, they can be absorbed onto soil particles, and they
can exist as free hydrocarbon 1liguid in soil pores.
Hydrocarbong in the saturated zone are typically sorbed onto
soil particles over the zone of groundwater fluctuations or
may ex.ist as free liguid in the soil pores. By obtaining soil
headspace gas data at vertically and horizontally distributed
points, the extent of subsurface hydrocarbon impact can be
cefined,

The ambient temperature headspace (ATH) method (Van 2Zyl, 1987)
was utilized for the soil vapor survey in the MPB area, This
method consists of collecting discreet (or composite) soil

samples from a borehole and placing the soil in a | 188 con~
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the soil boring logs presented in Appendix D. A summary of
&ll OVM soil gas readings has been prepared and are presented
in Tabkle 12. The OVM soii gas readings provide an important
insight into both the vertical and areal extent of nydrocarbon
occurrence in the subsurface soils in the MPB and SX area. A
s0il headspace gas survey was not conducted on the deep
sandstone eo0il samples since they were collected via air
rotary drilling methods whic.. greatly affects any volatile

hydrocarbons which may be present.

6.7 Moniteor Well Installation
) A% Shallow Shale Wells

Thirty=two (32) of the thirty-seven (37) machir-augered
horehole locations wers completed as groundwater monitoring
wells in order to mounitor shallow groundwater gquality beneath
the MPB and S8X areca (MW-] to MW-32), test the aquifer physical
properties, and measure groundwater elevations for hydraulic
gradient/flow direction and seasonal water-level fluctuations.
Another well, MW-33T, was installed into the combination
s'ream utility trench s:.d backfill material.

All shale and trench monitor wells were constructed with pre-
cleaned, 2-inch, screw-coup'ed, tri-lock, PVC casing and
0.010~inch slot, 3 to 10 foot long, PVC screens. Screen
placement was chosen by placing the screen across and above

the groundwater level observed at the time of drilling as well
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as fully screening (except lower 1-~2 feet) the saturated
portion of the weathered shale (wells MW-1 to MW-32). Placing
the screen at this level in the 2zone of saturation allowed for
the monitoring of potential immiscible layers or lighter-than-
water organics on the groundwater surface as well as
monitoring the majority of the uppermost saturated weathered
shale zone, Placing the screen above the existing saturated
zone allows for monitoring a greater saturated thickness in
the event the water-level rises. Special care was taken to
avoid the penetration of the underlying sandstone zone with
the shallow shale well. This precaution was taken to aveoid
possible communication with the underlying sandstone zone.
The shallow shale we'l borehole was terminated between 1 to 2
feet above the sandstone to avoid the possible communication
between water-bearing zones. The entire screen length annulus
was surrounded with a clean 8~20 silica sand filter pack. A
0.17 to 0.75~foot long fines-catchment sump was placed below
the screen interval and the bottom was fitted with a screw
plug. The sand filter pack extended from the bottom of the
well to approximately 2.0 feet above the top of the screen,
A 2-foot thick sodium bentonite seal was placed above the top
of the sand pack and hydrated with distilled water. The well
annulus from the top of the bentonite seal to approximately
1.5 feet below ground level was filled with a volclay grout
mix. All completion materials (screen, sump, riser, plugs,

protectors and caps) were thoroughly cleaned with a high
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temperature/high pressure water wash before entering the
borehole. Above-grade or at-grade steel casing protectors
were placed over the FVC casing and concrete was placed in the
remaining 1.5 feet of the borehole and a 2 foot diameter by 1
foot thick surface concrete pad poured. All at-grade
completions have double, water-tight seals, The protector
seal is watertight and a water-tight cap is also placed over
the top of the PVC riser. Well completion diagrams for all
shallow shale wells and the combination trench monitor well
(MW-33T) are shown in Appendix E. A summary of monitoring
well completion details for shale wells MW-1 through MW=32 and
trench well MW-337 is shown in Table 13.

6.7.2 Deep Sandstone Conductor Casing

In order to prevent possible cross-contamination during
drilling between groundwater contained in the shallow shale
unit and deeper groundwater bearing zones (sandstones and
interbedded shales), RSA and SFC installed 8-inech PVC
conductor casings through the entire extent of the uppermost
groundwater bearing zone (shallow shale unit). The conductor
casings were set approximately é6-inches to 1.5 feet into the
underlying sandstone. The conductor casinrg consisted of pre-
cleaned, 8-inch, PVC, screw threaded Schedule 40 fitted with
a drillable, water~-tight bottom cap. The inside of the 8~inch
conducter casing was filled with potable water prior to

placement © the borehole and cementing. 'Yhe :(asing was set
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drilling and completion details is presented in Table 15.
Monitor well completion records for the sandstone wells are

presented in Appendix F.

The shallow shale and deep sandstone monitor wells were
developed periodically between September 26 and December 6,
1950, 1990, using clean dedicated PVC bailers or a precleaned
centrifugal pump. The wells were purged until the water
visibly cleared of fine-grained sediment and the pPH,
temperature, and specific conductance of the developed
groundwater stabilized., Monitor well development details are

presented in Tables 16 and 17, respectively.

6.8 Hydraulic Conductivity Tests and Water-level Measurements
Hydraulic conductivity is a numerical deszcription of the
capability of an agquifer to transmit a volume of groundwater
under a known hydraulic gradient threough a unit cross-section
of the aguifer over a known peried of tinme. Hydraulic
conductivity tests (falling and/or rising head { ‘sts) of the
uppermost groundwater systems were conducted in most ~f the
wells installed in the S8X and MPB area in November and
December, 1990, utilizing the slug test method (Bouwer and
Rice, 1976). The hydraulic conductivity tests were conducted

in wells which were constructed under rigid dimensional
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controle in order to provide representative values of
horizontal hydraulic conductivity for the upper shale and

deeper sandstone groundwater system.

With the slug test method, the hydraulic conductivity of an
aquifer is determined from the rate of rise or decline of the
water level i: a well after a certain volume or "slug" is
suddenly inserted or removed from the well. Slug test results
were evaluated in accordance with the methods presented by

Bouwer and Rice (1976).

To provide useful data, slug tests in moderately permeable
material are conducted using an automatic data logger and a
pressure transducer to measure groundwater levels.
Groundwater f! "stuations were measured using an In-Situ Hermit
SE~1000B Environmental Data Logger and a 10 psi downhole
pressure transducer. In sandy or other permeable aquifers,
the useful portion of the recovery curve occurs within the
first few seconds of the test, A log~type measurement
frequency is necessary to allow very freguent measurements
(0.5 second or less) in the first several seconds and less

frequent measurements after about 10 to 20 seconds,

In-situ field slug tests were conducted on most sandstone and
shale monitoring wells in November and December, 1990, to

obtain measurements of horizontal hydraulic conductivity in

40



each groundwater horizon. The hydraulic conductivity valuss
provide valuable insight into the transport velocity of the
groundwater in the upper aguifer systems beneath the Facility.
The slug test data is presented in Appendix ¢. The results of
the slug tests are tabulated in Table 18 and are discussed in

detail in Section 6.11.

Water-level and well~depth measurements have been periodically
measured on all groundwater monitorir - wells 8X and MPB area
during September, October, November and December, 1590,
Water-level measurements were generally taken on a two (2) or
three (3) day frequency in all wells except for seven (7)
wells which were slow to reach equilibrium. 1In these wells
(MW=3, MW~€, MW-15, MW=20, MW~2l, MW-23, and MW-25), water
levels were measured daily Monday-Friday beginning November 5,
1990, SFC will begin (on December 15, 1990) to measure water
levels cn a monthly frequency until <the Facility wide
Environmental Investigation is completed in July, 1991 at
which time a new measurement schedule will be proposed. The
water-level measurements were taken to accurately determine
the hydraulic gradient and groundwater flow direction in the
Facility area. Measurements taken at different time intervals
also provide information on the extent of seasonal fluctuation
©of the groundwater surface. The water-level measurenments

taker in shallow shale and deep sande:one monitoring wells in

41






Prior to sampling, all wells were measured to determine
groundwater level and well depth, In addition, the
groundwater surface was inspected to determine if any floating
immiscible liguids were present. Following these
measurements, the wells were purged of at least three
casing/sand pack volumes of groundwater in order to eliminate
stagnant fluids within the well casing and sand filter pack.
If the wells did not yield three (3) casing volumes prior to
being bailed dry, the wells were allowed to recover for 12-24
hours prior to obtaining a sample. Purging was accomplished
by bailing with precleaned dedicated PVC bailers. All bailers
were fitted with clean monofilament line. All fluids purged
from the wells were collected in 55 gallon drums and are being

retained pending anhalysis.

Groundwater samples were collected with dedicated precleaned
PVC bailers. The groundwater samples were carefully poured
directly into the appropriate sample bottles. Special care
was exercised during sampling to avoid excess aeration of the

sample.

The groundwater collected from all of the wells installed
around the MPB and 8X area were analyzed for uranium,
fluoride, nitrate, pH, and specific conductance. The uranium,

flucride, nitrate, pH, and specific conductance parameters
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status is unknown but it is not in current use. There were no
identifiable groundwater users between the Facility and the
Illinois and Arkansas Rivers, the likely groundwater discharge
peoint for the shallow groundwater system. No apparent or
known impacts to current groundwater users has occurred as a
result of the Facility operation. No water well records were
on file with the Oklahoma Water Resources Board (OWRB) for
wells within l-mile of the Facility. A letter to this effect

has been received from the OWRB and is presented in Appendix

H.

6.11 Results of Hvdrogeological Assessment

6.11.1 Fraluation of Groundwater as a Migration Pathway

Based upcn the results of the soil boring and groundwater
monitoring well installation program, S$FC has defined the
uppermost groundwater system beneath the MPB and SX area.
Based upon preliminary results to date, it appears that there
are two (2) separate groundwater flow systems in the MPB and
SX area. The uppermost system appears to be either perched
upon highly consolidated and cemented sandstone and shale
which is less permeable than the overlying terrace depecsits or
it occurs within the fractures of the upper shale unit, but
the groundwater level occurs below the top of the shale unit.
The shallow terrace deposits (where saturated) and the
uppermost shale unit SH1 are hydraulically in communication

and behave as one groundwater bearing zone. This shallow
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groundwater occurs within the upper 10-20 feet in the MPB and
8X areas, The upper 10-20 feet beneath the MPB and SX areas
is underlain by shales and terrace deposits consisting of
silts and clays. A deeper (and hydraulically separate)
groundwater flow system occurs beneath the upper weathered
shale unit SH1 and occurs within fractures of a interbedded
szndstone and shale sequence that extends to depths from about

20 to 40 feet,

6.11.2 Geolegy

6.11.2.1 8Site Soils

According to the U.8.D.A. Soil Conservation Service, the Main
Process Bullding and SX Building are located over soils of the
Pickwick Series. Other soils in the immediate area include

solls of the Hector Series, Linker Series, and Vian Series.

According to the U.S.D.A. Soil Conservation Survey Map
(Abernathy, 1970), the Pickwick loam, 2-5 percent slopes,
eroded (PcC2), of the Pickwick Series directly underlies the
MPB and SX Building, The Pickwick Series consists of deep,
moderately permeable, well-drained soils on uplands that form
in weathered material from sandstone. Soil of the Pickwick
Series typically have a surface layer of loam that is light
brownish gray in the upper part and very pale brown in the
lower part. kA typical profile consists of light brownish-gray

loam from 0-4 inches, followed by a very pale brown loam from
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4 to 10 inches. Beneath this is a reddish-yellow light clay
loam from 10-14 inches underlain by a reddish-yellow clay loam
to 28 inches. From 28 inches to about 68 inches is a coarsely
mottled reddish~-yellow clay loam followed by a mottled light
gray and reddish-yellow clay loam. Soils of the Pickwick Loam
(PcC2) are typically eroded. Generally, the surface socil
layer is 7-11 inches thick. This soil is suited to growing of
small grain crops, sorghum, and tame pasture. This soil has
a moderate corrosivity to uncoated steel and a high

corrosivity to concrete.

The Vian Series soils consists of deep, moderately slowly
permeable, moderately well drained scils on uplands and form
in loamy alluvium or loess. Soils of the Vian Series
typically have a surface layer of silt loam. The upper part
of the subsoil is typically a very pale brown silt loam.
Below this is a brownish-yellow silty clay loam, and below
this, coarsely mottled light~-gray, very pale brown and yellow
silty clay loam.

The Linker Series soils consist of moderately deep to deep,
moderately permeable, well drained soils on uplands that
formed in material weathered from sandstone. These soils are

typically loam and clay lcam to about 30 inches.
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The Hector Series soils censist of shallow, rapidly permeable,
excessively dr~ined soils on uplands that form in material
weathered from sandstone. These soils are typically fine

sandy loam to about 14 inches.

A soils map showing the location of the MPB and 8X Building is

shown in Figure 3.

6.11.2.2 Regional Geology

The SFC Site is located on the southwest flank of the Ozark
Uplift, a major tectonic feature extending from east-central
Missourl to northwest Arkansas and northeast Oklahoma. The
Arkoma Basin lies immediately to the south and southeast,
while the Ouachita Mountains are about 50 miles south of the
Facility. The geclogy in the region consists of Quaternary-
age alluvial and terrace deposits along and adjacent to the
major rivers in the region. Bedrock formations present in the
region consist of Pennsylvanian, Mississippian, Devonian,
Silurian, and Ordovician-age shale, limestone, siltstone, and
sandstone formations. The geologic formations regionally dip
to the southwest at 2-3 degrees toward the Arkoma Basin. A
regional geclogical map showing the SFC Facility is presented
in Figure 4. An explanation for this map and a regional
stratigraphic column is presented in Figure 5. An area
stratigraphic column is shown in Figure 6 for bedrock units

present in the Arkoma Basin and adjacent areas.
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€.11,2.3 8Site Geology

The MPB and 8X Building area (Site area) are underlain by a
thin layer of Quaternary-age terrace deposits which are
underlain by about 390 feet of the Pennsylvanian-age Atoka
formation, The Atoka is underlain by the Pennsylvanian-age
Waparoka Limestcone Formation, In areas, small amounts of fill

materials are also present.

Fill Material

Small amounts of fill are present in select areas at the
Facility. Most of the fill materials in the MPB and 8X
Building area occurs immediately adjacent to buried utility
lines and as subbase to concrete floors, and concrete and
asphalt roads and storage areas, The fill materiale in the
utility trenches consist mostly of silty sand, sandy gravel,
silty clays, and weathered shale. The fill materials beneath
“he concrete floors and roadways consist mostly of silty sand
and sandy clay that reach maximum thickness of about 1.5 feet.
The fill material in the buried utility line trenches consist
mostly of silty sand and silty gravel which immediately
surround the utility line. A silty clay and/or weathered
shale material typically overlies the coarser sands and
gravels in the utility line trenches. The fill material in
the buried utility line trenches occurs from depths of 0-17

feet but averages 5 to 7 feet in thickness and depth.



Terrace Depos.ts

A thin veneer of Quaternury-age Pleistocene terrace deposits
cover most of the Site acrea surfaces where fill material is
not present. The terrace deposits consist nostly of silts,
sandy eilts, silty clays, sandy gravelly clays and silty sandy
clays that overlie a shale (SH1) unit of the Atoka formation.
The terrace deposits are remnants of extensive terrace
depoc.ts laid down during high water stages of the Illinois
#nd Arkansas Rivers. Downcutting by these rivers has left
these cdeposite high above the present day river valley. From
their maximum thickness on the hill tops in the area
(including the MPB and SX Building avreas), the terrace
deposits thin rapidly in all directions. The terrace deposits
in the Site area range in thickness from 1.0 t- 15.0 feet
(average about 7.7 feet) and occur between depths from -~
16.4 feet. The terrace deposits are thickeet (16.4 feet) near
the southwest corner of the MPB and thin in all directions
away irom this area. Beneath theé MPE, the terrace depcsits
thicken southward from about 2 feet on the north side to 8
feet on the southeast side tu 14 feet on the snuthwest side of
the MPB. The terrace deposits range in thickness from 5.0 to
8.7 feet in the SX Building area and occur from depths of 0 to
8.7 feet in this area. An isopach map showing the thickness
of the terrace denosits in the Site area is ghown on Figure 7.
This map also shows the depth to the top of the Atoka bedrock

surface, which is « shale in the Site area. The thickness of
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showing the thickness of this upper shale unit (Unit 1SH)is
shown in Figure 16. The thickness of this upper shale unit
ranges from a maximum of 20.1 feet near the northwest corner
of the MPB to zero in BH-31 near the Fish Pond and averages
9.2 feet in thickness across the Site. The thickness of this
upper shale unit beneath the MPB ranges from about 7.5 feet in
the southwest corner to about 17.5 feet near the rorthwest
corner., This upper shale unit appears to thicken to the west
and north and thin to the south and east. The thickness of
this shale unit ranges from about 10 to 17 feet in the SX
Building area. The uppermost shale unit (SH1l) is typically
dark grayish brown, fissile, and silty and sandy near the
contacts with adjacent sandstone units. This unit is
laterally continuous at the Site except in one boring (BH=31)
near the Fish Pond. The thickness of this shale unit is
important since it is essentially an aquitard which inhibits
the downward or upward movement as well as the horizontal

movement of groundwater or associated contaminants.

A structure map showing the elevation of the uppermost shale
unit (Unit SH1) .is presented in Figure 17. This map indicates
that the cievation of the shale unit is highest near BH-12 on
the north side of the MPB and slopes away from this point in
all directions. The maximum elevation of the shale surface
noted was 564.5 feet AMSL in BH-12 and the minimum elevation

observed was 542.1 feet AMSL in BH=-232 near the Fish Pond. A
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review of a structure map of this type is important since the
shale typically will show a low vertical permeability and
recharging water will tend to flow vertically until this shale
unit is encountered and then become perched upen its surface.
Groundwater flow of this perched system is then controlled by
the slope or configuration of the shale surface. This
structure map was alsc examined for the presence of ercsional
"valleys" or paleo-channels on the bedrock surface which often
control the movement of groundwater and may also exhibit
higher flow permeabilities than adjacent materials. A
possible eroded paleo-channel surface on the shale unit was
noted to begin near the southwest corner of the MPB and trend
south-southwesterly. Two (2) other possible paleo~channel
surfaces were noted on this map. One (1) is located near the
southeast side of the MPB a:d trends southeasterly. A second
possible paleo-channel begins near the northeast side of the
MPB and trends southeasterly. The locations of tliese possible

paleo~channels are shown on Figure 17,

Located benecth the uppermost shale unit is a highly cemented,
very fine to mediumegrained, pale brown to dark gray,
sandstone, This sandstone is laterally continucus across the
Site and ranges in thickness from 0.4 to 12.5 feet (averages
3.2 feet) and occurs between depths of 7.0 to 27.5 feet. This
sandstone unit is essentially impermeable due to its highly

cemented nature and this unit would also be considered an
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aguitard in the Site area. A map showing the depth to the top
of the first sandstone unit encountered in the Site area is
shown on Figure 18, This map shows that the depth to the top
of this sandstone unit ranges from a high of 24 feet south of
the 8X Building (BH-28) to a low 7.5 feet near the Fish Pond
(BH=31). The depth to the uppermost sandstone typically
decreases to the south. A structure map (Figure 19) of the
top of the uppermost sandstone was also prepared to evaluate
its surface configuration and possible paleo-channel systems.
This map was also prepared to aid in the evaluation of the
groundwater data since the sandstone appears to be very tight
and relatively impermeable, The uppermost sandstone surface
is highest along the north, east, and socutheast sides of the
MPE and generally slopes toward the south-southwest away from
these areas. A possible easterly trending paleo-channel was
identified on the sandstone surface near the southeast corner.
A second possible paleo-channel was identified to begin on the
north side of the MPB and trends easterly away from the area.

The possible paleo-channels are shown on Figure 19,

Beneath the uppermost sandstone unit SAl is an alternating
sequence of laterally continuous sandstone and shale units
which héve been numbered sequentially as sandstone units SA2,
SA3, SA4, etc. and shale units 8SH2, 3H3, 8&H4, etc. These
individual units have been characterized to a depth of about

35-40 feet in the MPB and S8X Building areas and are shcwn on
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the lithological cross sections shown in Figures 8 through 14.

In general, those units that have bean penetrated by drilling
are laterally continuous beneath the SX and MPB arz2as. The
shale layer unit 28H ranges in thickness from 2.6 to 9.8 feet
(average 5.2 feet) and occurs between depths c¢f 8 to 32.5
feet. This shale and sandy shale unit (28H) is dark gray to
light brownish gray, fissile, silty, and contains thin
laterally discontinuous silty esandstone lenses, Sandstone
unit 28A is dark gray to very dark gray, very fine grained,
quartzose, well cemented sandstone. This laterally continuous
unit across the Site contains laterally discontinuous beds of
silty shale. This sandstone unit SA2 ranges in thickness from
3 to 10.3 feet (averages 5.0 feet) and cccurs between depths
of 12.5 to 38 feet below ground level in the Site area. Shale
Unit SH3 underlies sandstone unit SA2. This shale is very
dark gray, sandy to silty, with high organic content and
contains thin discontinuous sandstone layers. Shale unit SH3
is laterally continuous across the Site and varies in
thickness for 1 to >8 feet (average 2.5 feet) and is found
between depths of 17.0 to >40.5 feet. Sandstone unit SA3 was
penetr&ted Dy only five (5) borings at the Site. Based upon
this limited data, this sandstone unit varied in thickness
from 1.5 to 3.0 feet (average 2.5 feet) and was found between
depths of 30 to 37 feet. This sandstone unit is highly
cemented, very fine grained, very dark gray, and very hard.

Tha last shale unit (SH4) was partially penetrated in only
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indicate the definite presence of any faults or lithological
offsets. However, some difficulty was encountered in
correlation of lithological data near the Fish Pond, which

could indicate a small fault or lithological facies change.

The area of East Central Oklahoma, where the SFC Facility is
located, lies in a quiet seisnic region of the United States.
Although distant earthguakes may produce shocks strong enough

to be felt in this area, the region is considered to be one of

minor seismic risk.

The seismically active regions clocest to the Site are the El
Reno~-Nemaha Ridge area located in Oklahoma, Kansas, and
Nebraska, and the New Madrid area in Missouri. The
probability of serious damage to the SFC Facility from

earthquakes occurring in either area is remote.

Minerals in the . = conesist of coal, limestone/sandstone, and
sand/gravel from the Arkansas River floodplain, and clay and
shale. The nearest coal production is 14 miles west of the
town of Warner. Coal is being mined from a depth of 1400 feet
at Stigler in Haskell County, 18 miles south of the Site. The
nearest coal deposits are located approximately 12 miles
southeast of the Site, but most of these low-quality mines are

currently inactive.
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6.11.3 Hydrogeology

6€.11.3.1 Regional Hydrogeology

Usable groundwater in the region occurs principally in the
thicker alluvial and terrace deposits of the Arkansas,
Illinois, and Canadian Rivers. Groundwater also occurs to
minor degrees in the Pennsylvanian~age bedrock formations. A
major bedrock agquifer (The Keokuk and Rush Springs formations
of Mississippian~age) occurs approximately 10 miles northeast
of the Site and this aguifer is capable ¢of yielding between 3
to 50 gallons per minute of good quality water. The location
of the SFC Facility with respect to major bedrock aguifers is
shown in Figure 21. An explanation for this map is shown in
Figure 22, The SFC is located near the edge of a major
alluvial and terrace aquifer deposited along the Arkansas and
Illinois Rivers. Site specific data indicates that only a
thin veneer of terrace deposits exist at the Site and these
are not capable of yielding usable quantities groundwater due
to their limited thickness and areal extent. The terrace
deposits on the Site arez yield very little to no groundwater
and much of the terrace deposits in the MPB and §X area are
unsaturated and therefore are not capable of yielding
groundwater. A map showing the SFC Site urea with respect to
major alluvial aquifers is shown in Figure 23. A map showing
the availability otr groundwater in the area shows that the
SFC, MPB and SX areas are located over geological units which

are considered least favorable for development of groundwater
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supplies. The map showing the availability of groundwater in
the SFC area is shown in Figure 24. An explanation for this
map is shown in Figure 25. The SFC is also located in an area
where the c¢hemical gquality of groundwater contained in
underlying lithological units is described as pocr to fair,
A map showing the general quality of groundwater in the SFC
area is shown as Figure 26, An explanation for this map is

presented in Figure 27,

Regional flow of groundwater in the SFC area is west and south
toward the Arkansas or Illinois Rivers, the likely discharge
point for shallow groundwater beneath the Facility. Minor
amounts of groundwater  may discharge as springs,
evapotranspiration, or recharge to other strata. The Atoka
formations and terrace deposits of thc area are likely
recharged from precipitation following over their outcrop
areas, and to a lesser degree from recharge from underlying

formations.

The only significant fresh water aquifer in the immediate Site
area is the alluvium of the Arkansas River Valley. The lower
part of the alluvium consists of up to 15 feet of coarse sand
with a productivity of as much as 900 gpm. The water is
classi’led as "hard to very hard" (greater than 180 mg/l total

har¢..ess) but is suitable for irrigation and watering stock.
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6.11.3,2 8ite Hydrogeology

The hydrologic conditions in the immediate area of the
Seguoyah Facility are typical of those described for the Atoka
formation discussed below. This formation is considered to be
a2 very poor aguifer because the soil cover is thin and has
poor permeability, and the underlying sandstone and shale beds
reguire fracturing to provide storage capacity. Water guality
is poor and yields average only 0.5 gpm. It is estimated that
because of the very low permeability of the Atoka rocks,

approximately 95% of the rainfall is lost by surface runoff.

The only leocal area capable of supporting a marginal well iu
adjacent to the Carlile School fault, where fracturing of the
Atoka formation is sufficient to provide a reservoir of
limited areal extent. The best water well on the Site area is
located in the belt of fracturing and has a depth of 84 feet,
a static water level at 29 feet, and a yield of 1 gpm. The
water quality of this well is better than average for the
Atoka formation, having approximately 460 mg/l total dissolved
solids. In contrast, water wells drilled at the three former
home sites of State Highway 10 did not supply adequate water
for domestic purposes. The Segquoyah County Rural Water

Association now supplies rural water to area residents.
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affected by the trench well purning program in the SX (where
15 trench sumps are pumped weekly) and adjacent areas. A
large groundwater depression has been created near the 8X
Building due to the pumping of the trenci sumps in this area.
Preparation of a static potentiometric surface map Jor the
shale/terrace depouits was not possible due to pumping of the
trench sumps in the area. The groundwater in the uppermost

shale and terrace deposits are under unconfined conditions,

The potentiometiic surface map for the uppermost sandstone and
interbedded shale seguence for November 12, 1990 was prepared
and is presented in Figure 31. This map shows that
groundwater 1. formations underlying the uppermost shale unit
generally flows to the southwest. A comparison of this map to
the structure map of the top of the uppermort sandstone
(Figure 19) shows a good degree of correlation. The
interbedded sandstone and shale bedrock seqguence benesth the
uppermoet shale (§H1) is under confined conditione and there
appears to be no major communication with the groundwater
contained within the overlying shale or terrace deposits. 1In
fact, the uppermost sandstone unit may likely act as a
impermeable barrier on which ¢groundwater contained within the
overlying shale and terrace deposits is perched, This
gandstone is very highly cemented, very fine grained and has
very little primary porosity throvgh which groundwater can

meve. A groundwater head difference map between the tevrace
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deposits/uppermost shale unit and the lithological units
beneath the uppermost shale has been prepared and is presented
in Figure 32. This map shows that there is a significant
difference in groundwater potentiometric surfaces between
these water bearing formations monitored which is excellent
evidence for hydraulic separaticn of the two (2) water bearing
tones monitored. Hydrographs of select wells in the Site area
have also been prepared and are presented in Figures 33 and
34, These®  hydrographs show short-term groundwater
fluctuations and the relationship between the groundwater
potentiometric esurfaces in the two (2) water bearing

formations monitored.

Slug tests were conducted on fourteen (14) sh='low shale wells
and twenty-one (21) deep sandstone wells at the SFC Facility,
The permeability or horizontal hydraulic conductivity of the
shallow shale formations and terrace deposits ranged from a
maximum of 1,28 x 107 em/sec to a minimum of 2.u7 x 107
em/sec. The geometric mean from the fourteen (14) shallow
shale wells wae 2.02 x 10® em/sec. The hydraulic gradient in
the shallow shale unit is variable over the Site and ranges
from about 0.008 to 0.06 feet/foot. The hydraulic gradient
averages about 0.06 feet/foot on the south side of the MPB and
about 0.012 feet/foot on the west side of the MPB to the SX
Building. The effective porosity for the fractured shale unit

is estimated at 0.05 or § percent. Based upon these values,
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the average groundwater flow velocity was calculated using

Narcy’s flow equation:

= Kl/n

= average flow velocity, em/sec
hydraulic conductivity, em/sec
hydraulic yradient, feet/foot

= effective porosity, dimensionless

where:

IS
]

The average groundwater flow velncity in the shallow shale
unit at the Site is variable and largely dependent upon the
degree and interconnection of fracturing present in the shale.
The groundwater flow velocity in the shallow shale unit on the
west eide of the MPB was calculated at 0,014 feet/day or about
5 feet/year. The average groundwater flow velocity in the
shallow shale unit on the south side of the MFB was calculated

at 0.068 feet/day or about 2% feet/year.

The slug test results conducted on the deeper interbedded
sandstone and shale gequence indicated that the horizontal
hydraulic eonductivity of this geologic sequence ranged from
a minimum of 4.47 x 10" cm/sec to a maximum of 3.49 N aun
em/sec. The geometric mean from the slug tests conducted on
the twenty-one (21) deep sandstone wells was 6.76 x 10°
em/sec, The horizontal hydraulic gradient in the deep
sandstone groundwater system averaged 0.01 feet/foot. The
effective porosity for the fractur~d shale/sandstone sequence
wvas estimated at 0.05 or § percent. Based upon these values,
the average groundwater flow velecity in the deep sandstoane
unit was calculated at 0.038 feet/day or about 14 feet/year,
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The results of the horizontal hydraulic tests (slug tests) are
presented in Table 18 and the slug test data are presented in

Appendix G.

6.11.4 Groundwater Quality Results

6.11.4.1 &shallow Shale Wells

Groundwater quality results from the shallow shale wells
indicate that uranium levels outside the restricted area are
below the environmental action levels of 225 ug/l at all
locations sampled to date cxcept MW=10. Uranium levels in
groundwater from well MW-10, at 30,000 ug/l measured on
10/10/90 and 21,170 ug/l measured on 12/8/90, were above
environmental action levels., Because groundwater in well MW=
10 exceeded the environmental action level for uranium, SFC
installed five (5) additional shallow shale wells in the
potential downgradient direction. To date, samples have been
obtained from all five (5) of these wells and all five (&)
wells (MW=-19, MW-29, MW-30, MW=31 and MW=-3") show uranium
levels well below environmental action levels. No additional
monitoring wells are needed to define the uranium extent in

the area of MW-10 or in the unrestricted area.

Wells where uranium levels above 223 ug/l in the restricted
area ocour include MW=12, MW-14, MW=15 (10-7-90 sampling), Mw=
16 (10-7-90 sampling), MW=18, MW=24, MW=25, MW=26 (10=7-90
sampling), and MW-27 (10-7-90 sampling). These wells are
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located on the west, southwest, and north sides of the MPB in
the restricted area. Analytical results for the shallow shale
wells is shown in Table 21. VUranium levels in groundwater
from wells MW-15, MW-16, MW-26, and MW-27 measured on 10=7-90
were noted at being below process laboratory detection limits
of 60,000 ug/l, <10,000 ug/1, <10,000 ug/l, and <10,000 ug/l,
respectively. Analytical data from these same wells collected
in early December, 1990 show uranium levels in groundwater
from these wells far below the environmental action levels of

225 ug/1.

In addition to a comparison of the uranium levels detected in
the uppermost shale/terrace deposits to license environmental
action levels, a comparison was made to background uranium
levels which likely range from § to 10 ug/l. An isopleth map
showing uranium levels during December 5-10, 1990 in the
uppermost shale and terrace deposits is shown in Figure 35,
In general, this map indicates impacts to the groundwater on
the southwest and northwest sides of the MPB and on the west
and north sides of the &X Building. There appears to be a
strong correlation between possible paleochannels noted on the
shale surface, saturated thickness of the terrace deposits,
and uranium levels which may indicate that geological
erosional features may control the migration cf contaminants
in the uppermost groundwater system. Isopleth maps for

nitrate, fluoride, and specific conductance have also been

66



A PURERENN NV NSRRI LR TR R TR RS WO L e — P - e e e R

prepared for the December 5-10, 1980 groundwater sampling
analytical results and they are shown in Figures 36, 37, and
38, respectively. The nitrate isopleth map is similar in
configuration to the uranium isopieth map and shows elevated
nitrate levels in the southwest, east, and northwest areas of
the MPB and on the west and north sides of the 8X Building.
Nitrate levels exceeded the Facility environmental action
level limit of 20 mg/1 in two (2) wells outside the restricted
area (MW-8 at 24 mg/l and 40.2 mg/1 and MW=10 at 91.6 mg/l1l on
12-8-90)., Nitrate levels in the restricted area ranged fron
<0.1 to 10,100 mg/1 in MW=25 on 10+~8-90 (nitrate was 4464 mg/)
in MW-25 on 12-8-90). Backgrounu nitrate levels are likely
less than 1 mg/l. The fluoride isopach mu» shown in Figure 37
shows elevated fluoride levels in the southwest corner of the
MPB. Fluoride levels exceedinyg Facility environmental action
levels of 1.6 mg/l (EPA drinking water level 1.4 - 2.4 mg/l =
temperature dependent) were detected in groundwater samples
from four (4) welis MW=1 (1.7 mg/l), MW=10 (7.1 mg/l), MwW-21
(2.0 mg/l) and MW-23 (2.2 mg/l) outside the restricted area
boundary during the December, 1990 sampling. Flunride levels
measured in groundwater (December, 1990 sampling) in wells
inside the vrestricted area boundary exceeded Facility
environmental action levels in wells MW-11 at 3.3 mg/l, MW=-12
at 2.1 mg/l, MW-14 at 10 mg/l, and MW~18 at 2.5 mg/l. Based
upen the December, 1990 fluoride analytical results,

groundwater in vells MW-1 (1.7 mg/l), MW=10 (7.1 mg/l), Mw=11
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rg/l), MW=21 (2.0 mg/l), and MW-23 (2.2 mg/l) exceeded the
environmental action levels of 1.6 mg/l for this Fecility.
Background fluoride levels are likely less than 2 mg/l. The
groundwater specific conductance isopleth map shown in Figure
38, showe high conductivities north of the MPE and north and
west of the SX Building. The conductivities are slightly
elevated along the southwest and southeast sides of the MPB.
Background specific conductance is probably lesg than 1000

umnhos/em,

Water samples were also taken from &ix (6) open boreholes in
the MPB area. These results are presented in Table 23 but
will not be discussed here since they are likely unreliable
due to the fact that the results are likely affected by
surface soil contamination. Also, monitor wells have been
installed near each of these locations and provide more

reliable data.

6.11.4.2 Deep Sandstene Wells

Groundwater quality data for the deep sandstone wells indicate
that no wells outside the restricted area have uranium levels
that exceed the environmental action level of 225 ug/l. Two
(2) wells, MW-1ZA at 15,991 ug/l on 10-11+90 and 19,179 ug/l
on 12-5-90 and well MW-25A at 2242 ug/l on 12-8«90 (MW-12A is

located in the restricted area near the NW corner of the MPB
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sanustone/shale lithological units monitored appear to be 4
mg/l or less. No wells outside the restricted area appear to
be above background levels except for MW-Z2A at 6.0 mg/l. The
nitrate isvpleth map for the deeper sandstone/shale units is
shown in Figure 40. The fluoride isopleth map (Figure 41)
shows elevated levels over background (2.0 mg/l or less) in an
area near the north side of the &X Building. Only two (2)
deep sandstone wells (MW~21A at 2.0 mg/l and MW-25A at 2.8
mg/l), both in the restricted area, exceeded the fluoride
environmental action level of 1.6 mg/l during the December,
1990 sampling event, The specific conductance isopleth map
(Figure 42) shows conductivity levels elevated over background
(1000 umhos/cm or less) near the southwest corner of the MPB
and in the area west and north of the MPB and in areas

adjacent to the SX Building.

The October, 1990 groundwater sampling conducted on the deep
sandstone wells was done prior to a complete development of
some of the monitoring wells. 1In particular, wells MW=10A,
MW=16A, MW-~17A, MW-19A, and MW-22A may not have had a complete
development due to the time constraints of the NRC order, the
inability of these wells to produce sufficient water for
proper development, and the desire to sample the wellg prior
to October 16, 1990 NRC order deadline. These wells have now

been fully developed and the December, 1990 analytical data
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are more representative of actual groundwater conditions than

the October, 1990 eampling analytical data,

6.11.5 $0il Gas Survey Results

Results of the soil gas headspace survey indicate that little
or no hydrocarbon impacts are present in the supsurface near
the MPB and S§X area. Only five (5) of thirty-seven (37) soil
borings has hydrocarbons detected above background values.
These were BH-13, BH-18, BH~24, BH~25, and BH-33, The
hydrocarbons detected in these borings are probably from the
asphalt roadway present in all of these areas. No organic
impact to the soil/groundwater is evident in the MPE uad 8X

area. The soil gas survey results are presented in Table 12.

6.11.6 S0il Boring Data
Soil samples from boreholes BH~1 through BH-37 in the §X and
MPB area were composited on é6-inch intervals and analyzed for

uranium. This data is summarized in Table 11.

In general, there were fifteen (15) Lorings where some of the
composited soil intervals exceeded the environmental action
level of 40 ug/g in the MPB and S8X area. Seven (7) boreholes
outside the restricted area (.Y-6, BH~8, BH=9, BH=-15, BH-30,
BH-31, and BH=-34) had uranium levels present in soil in some
sample intervals over 40 ug/g. In all seven (7) boreholes,

the interval was 0,0 = 0,5 where uranium exceed 40 ug/g. 1In
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boring BH-9, uranium levels over 40 ug/a were also noted at
depth intervals of 10.0 - 15.5 and V7.0 - 18.5. This is also
the only locaticn outside the reutricted area where uranium in
groundwater in the shallow shale/terrace deposits exceeded

envircnmental action levels.

In the restricted area, eight (8) boreholes showed soil
intervals where uranium was greater than 40 ug/g. These
borings were BH-3, BH-16, BH-17, BH=-21, BH-26, BH-27, BH-28,
and BH-29.

In summary, in the ghallow shale and terrace deposits, uranium
exceeded environmental action levels foro soils in seven (7)
locations outside the restricted area, At six (6) of the
locations, the uranium was present over the environmental
action levels in the 0.0 - 0.5 foot interval. The soil
anal'tical indicates that there is some impact to soils
oucside the restricted area and this impact is generally

restricted to the upper é~inches.

Soil samples collected from beneath the upper shale unit SH-1
showed detectable uranium levels only in three (3) boreholes
(BH=3A, BH-9A and BH-16A). Uranium levels in borehole BH-3A
(MW=18) exceeded the 40 ug/g level in the depth interval of 24
to 36 feet. Uranium levels were not detected above 40 ug/g in

the other two (2) borings BH-9A and BH=-16A,
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Isopleth maps showing “he general extent of uranium levels in
soils for the 0 to 1 foot depth interval, 1 to 5 foot depth
interval, 5 to 10 foot interval, 10 to 1% foot interval, 1% to
20 foot interval, 20 to 25 fost interval, and the 25 to 30
foot depth interval are shown on Figures 43, 44, 45, 46, 47,
48, and 4%, respectively. 1In general, review of these maps
will show that the highest uranium impact to soils is in the
0 to 1 foot depth sterval (Figure 43) and decreasing uranium

levels are typically noted with depth.

Outside the restricted area, there were nuserocus areas where
uranium was detected above the likely background uranium level
of <5 ug/g. From 1 to & feet (Figure 44), the only area
outside the restricted area where uranium levele were detected
wae on the east side of the MPB where the highest uranium
detected was 22 uyg/g in BH-15, in the 1.0 to 1.% foot depth
interval. Uranium levels shown on Figure 45 at the 5 to 10
foot depth interval showed minor impacts above background
along the south and southwest sides of the MPB outside the
restricted area. The highest uranium level noted was 11.6
ug/g from 6.5 to 7.0 feet in BH~€ (MW~-2). The isopleth map
shown in Figure 46 shows uranium levels outside the restrictel
area in the west central, southeast, and southwest sides of
the MPB. Except for BH-9, the highest uranium level noted was
11.1 ug/g in BH=2, In BH~9 (MW-10), the highest uranium level

in soil noted was 1940 ug/g from 12.0 to 12.5 feet. License
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environmental action levels of 40 ug/g was exceeded over the
entire 10 to 15 foot interval in BH-Yy, The area at the
southwest corner of the MPB corresponds to an area where an
©ld paleochannel is thought to exist and this is also in an
area where the terrace deposits are thickest., The isopleth
map for uranium leveis in soils for the 15 to 20 foot depth
interval (Figure 47) shows only two (2) areas outside the
restricted area where uranium was detected above background
levels, BH=14 (MW+7) and BH-9 (MW=-10). BH=9 is in the
southwest corner of the MPB and BH-14 is northeast of the MPB,
Uranium was detected in soils at 5.6 ug/g from 15 to 15.5 feet
and uranium was between 1f to 121 ug/g from 15 to 20 feet in
BH~9. The uranium levels in BH-9 exceeded the license
environmental action level of 40 ug/g from 15.5 to 15.5 and
17.0-18.5 feet. No detectable uranium was found in any
boreholes outside the restricted area below a depth of 20 feet
as shown on Figures 48 and 49, which are soil uranium
isopleths for the 20 to 25 and 25 to 30 foot depth intervals
respectively. Review of Figures 48 and 49 show only minor
uranium impacts to soils on the west side of the MPB inside

the restricted area at thecsa depth intervals.

6.12 Corrective Action
Based upon the results of the MPB and 8X Building groundwater
investigation results, additional immediate corrective action

will be undertaken to identify the source of the uranium
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present at borehole location BH-9 and in well MW-10, Efforts
are being made to identify the source of the uranium in MW=10
and the high pH and specific conductance noted in MW=10A, S8FC
is currently evaluating this area further and will follow up
with recommendations for corrective action (if required) in
this area which will include source evaluation, source
elimination, and possible recovery of licensed material and

associated contaminants.

EFC implemented the Facility wide Environmental Investigation
Work Plan to investigate envircnmentally sensitive areas at
che Facility. This Plan was implemented in late October, 1990
and is continuing at present (November 15, 1990). Additional
corrective actior measures may be undertaken once a thorough
review of the data has been made and the areas of impact
defined. forvrestive action measures have already been
undertaken to:

1) eliminate leaks in the process floor areas,

2) stop further migration of )lirensed material in the 8X and

MPB area through the installation of flow barriers and

recovary sumps in the utility trenches in these areas,
and

3) intercept and remove water moving through the combination
strear urility trench,

6.13 Conciusions
Based upon the scope of work conducted to date in the 8X and

MPB area, SFC hae installed an adequate groundwater monitoring
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system to detect releases and migration of licensed material
from these areas (8X and MPB area). The groundwater quality
results indicate that there is a slight impact to groundwater
from licensed material in the shallow shale/terrace deposits
and deep sandstone unit outside the restricted area boundary.
Groundwater was impacted (over environmental action levels) by
licensed material in the shallow ehale/terrace deposits at
oenly one (1) location outside the restricted area (Well Mw-
10). Based upon results from the December 5-10, groundwater
sampling event, only three (3) locations has uranium levels
present outside *he restricted area boundary above background
levels of approximately 10 ug/l. These were wells MW-10
(21,170 ug/1), MW=21 (24 ug/l) and MW=22 (20 ug/l). All other
sandstone and shale wells outside the restricted area boundary
had uranium levels present in groundwater below natural
background levels. No impact of uranium over the license
level of 225 ug/l was noted in any of the sandstone vells.
There has been limited impact (over environmentsal action
levels) to soils outside the restricted area by licensed
material and this impact is typically confined to the upper 6=
inches of soil except in the area of well MW-10, where the
impact exceeds uranium environmental action levels in soils

from about 10 to 17 feet.
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TABLE 1: COMPARISON OF OML ACTIONS
SEQUOYAH FUELS CORPORATION

AND WORK PLAN TASKS,

e —

OML Relevant Work Flan Applicable Milestone
Action (1) Tasks (2) rinding Report Section
1 1.1, 1.2, 1.3, 1.4, 2.0
1.5
2 2.1, 2.2, 3.3, 2.4, 3.0, 4.1, 4.3, 4.4
2.5
3 3.3, 38, 3:3, 3.4, 4.1, 4.2, 4.4
3.%
4 401' ‘.3, 4.3 5.0
5 5.1, 5.2, 5.3, 5.4, 6.0
905' 50" 507' 508
6 6,1 None
Notes:

1. gee Section 1 for List of OML Actions
2. gee Work Pian, Appendix A, for Task Description
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TAULE 2

I ——.
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WPB FLOOR INVESTIGATION WAND AUGER BORING DETAILS
SEQUOYAH FUELS CORPORATION

- b—

. ———————— A S  S————————

B ——
PSPPSR RSN TR TR, TN ISR RN,

e e

*CONCRE '€ SSTOTAL SEWATER
THICKNESS SERAND DEPTH SHCLAY/SHALE DEPTH DEPTN DEPTH
LOCATION (FEET) (FEET) (FEET) (FEET) (FEET)
' —t — i L

WA 0.% 0.5 - 3.58 3.58 NONE
WA 2 1.1 1.1+ 4,50 4.50 o
HA-3 UNDE TERMINED NOT DRILLED®®*
WAL 0.7 0.7 - 1.65 1.65 NONE
HA-S 0.7 0.7 « 3.6 3.6 NONE
“"6 00‘ 00‘ ¢ ‘-6 1-‘ m
WA T 0.8 0.8 < 1,05 1.05 + 2.%% 2.5 NONE
HA B 0.7 0.7 - 1,53 1.5% - 2.25 2,25 NONE
HA -9 0.55 0.55 « 3.46 3.46 533 5.33 NONE
HA-10 AUGER REFUSAL, WIT CONCRETE
HA-10A NOKRE Toes01L 0.0 - 0.9 1.38 NONE

CLAYEY 1LY

WITH

GRAVEL 0.9 - 1.3
VA - 108 NONE ToP0IL 0.0 - 1.4 et 1.9 NONE

CLAYEY SiLY

WITH

GRAVEL 1.4 - 1.9
HA- 1Y 0.55% 0.55 - 2.6 2.6 - 3,18 3.1% NONE
“"z 1.‘ ‘y‘ > 10’ ‘.5 0.5
KA+ 13 1.4 1.1« 1.4 1.4 1.1
WA 14 NONE 6.1 ¢+ 6,45 6.45 -« B.15 8.1% NONE
(ROYTOM
SUMP )
W23 0.0 « 0,7 0.7+ 1.3 2.0+ 4 W NONE
NOTE:  ALL BORINGS PERFORMED BY CORING CONCRETE WITH DIAMOND 81T CORE BARREL AND EXTENDED USING HAND AUGERING (HA)

METHODS BY RSA,

*EINISHED FLOOR ABOVE PIPE = O FEET
SOFEET FROM FLOOR OR GROUND SURFACE

«*hUE 10 UMDERGROUND ELECTRICAL CONDUIT [T WAS DETERMINED THIS CORING COULD POSE AN

UNDUE RISK TO PURSONNEL .






WLk B CONY I NUED
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i SAMPLE  SAMPLE *DEPTH INTERVAL, PATE URAN | m
' Yol PEET SAMPLED UGG SOIL,
UG/L WATER
l B ok
| WA e 0.00 « 0.5% /21190 CONCRETE
‘, soil 0.5 - .10 78
1 ““ 'I‘O - ‘v" “
| soil 185 - 2.00 k3
soil 2.00 - 2.1 11]
Soil Dup 2.00 - 2.0 <490
sofl P35 LI 293
”“ 'o” N ’11’ m
soll 213 - 368 890
soil 3.46 - 3.9 1760
..‘l ,n“ o ‘-u ’,”
| ““ ‘-u . ‘c“ tm
soil 4.5 « 4.9 “woe
$eil bup o5« 6,93 <400
soil Spike 6.5 « 4.9 105% recovery
soil 4.9% - 5.8 169
woil 5,18 - 5.5 550
WA A0 AUGER REFUSAL -+ MIT CONCRETE
HA-10A  Sofl 0.00 - 0.5 /279 347
foil 0.50 « 0,80 4!
soll 0.60 - 0.90 12
soll 0.90 « 1,08 "
soil 1.08 < 1.2 \7
soll 1.2% - 1.3 15
HA-108  Boil 0.00 « 0.40 Q/27/90 362
soil 0.40 - 0,80 N
“‘t 0.” o 1.00 “
soil 1.00 + 1.40 5
soil 1,40 + 1,70 1"
‘a" 1.’0 e ‘0” ‘o
WA 0,00 ¢ 0.5 10/8/90 CONCRETE
soll 0.9% « 0.9 <5
Soil 0.95 - 1.36 <5
soil 1.36 - .5 <
soil 1.7 - 2.08 <5
soil 2.08 - 2.3 <&
| $ail 2.37 <« .60 <5
soil 2.60 - 2.84 <5
soil 2.86 + 3,00 <«
soil 3.00 - 315 <«
L SASAR CUMabeR i o ameed 10/8/90 40.0
WA-12 e 0.00 - 0.7% 10710760 NE
soil 0.75 - 1.08 <5
sof! 1,08 - 1.33 <
soil 1,33« 1.2 <5
soil 1.42 + 1.5 <5
NA-13  oater  srere 10/9/90 0.0
HA-1S o 0.00 - 0.58 10/10/90 Ne
' soil 0.58 - 0.9 <
, soil 0.96 - 1,02 <5
soil 1.02 + 1.7 <5
soil 1.17 + 138 <5

o e ———- -
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TARLE 3 CONT I NUED

GAMPLE  SAMPLE SOEPTH INTERVAL DATE URAN UM FLUOR 1DE KITRATE
TYPE FEET SAMPLED WG/6 SOIL, UG/ UG /G

UG/ WATER

WA-13  soil 138 - 138 10/10/90 &

R T 0.00 - 6.10 10/11/90 S

(BOTTOM Soil 6.0 - 6.45 10,130

sMP)  Soil 6.45 - 6.57 9,550
$oil 6.57 - 7.00 10,310
soil .00 - 7,10 020

HASYG  Seil 5.80 - 6.15 10/23/90 10,410

(BOTTOM $5il 6.15 « .40 9,830

P,  Soll 6.40 « 6.75 4990

NEV | Sell 6.75 « 7.10 640

WOLE)  Soil 70 - 1.48 9,020
soi | 7.45 - 7.80 1,600
$oil 7.80 - £.15 700
$oi | Top FiLl M 9,870
Soil Top Fill #2 9,660

WA-23  Seil 2.0+ 2.8 11/29/90 1440 708 .
soi 2.5 - 3.0 420 o 336.9
goii 3.0 3.8 % 8 311.6
soi | 3.8 - 4.1 % 197 230.4

FVEET TAOM GROUND LEVEL

19DEPTH MEASUREMENTS AKE FROM 10P OF SO1L

CAVING PROBLEM

R e e




TABLE &: SOIL ANALYTICAL DATA FROM UVILITY EXCAVATIONS AND TRENCHES

SEQUYAN FUELS CORPORATION

- . , -

FUETrm—————T—_— b

SAMPLE OATE URANTLM NITRATE
LOCATION SAWLED UG/ /6
A1, MW OF 8X 8/30/90 1620 NA
2 2130 NA
A3 1920 NA
Wik 9/8/90 98 NA
N/A W9 NA
2A-1, FIRE FOAM DITCH B/30/90 7.5 NA
PR /46790 2780 @8
2 BBL0 .5
2n-3 5550 2.5
281 2600 2.5
w2 L340 «@.5
263 7930 «@.5
L 9/8/90 LA .5
581, § OF SX B/30/90 261 «2.5
52 3.9 .9
53 9.4 2.5
W1, 17.6 «@.5
62 “.7 «.5
363 22 <2.5
N/A 9/8/90 28 NA
4h-V, £ OF 8X 8/30/90 1420 MR
LY 1530 NA
“A-3 900 NA
N/A 9/8/90 1] KA
SA-1, E OF Sx 8/30/90 5031 A
SA 2, UNDER SIDEWALK 540 HA
SA-3 389.5 NA
SAND HOLE #5 138.8 NA
6A-1, £ OF 8X 8/31/90 9.5 2.5
62 .3 «2.%
A3 1%.5 2.5
TA-1, NE CORNER OF S¥ 8/30/90 1840 NA
TA-2 1080 o
7A-3 1530 NA
71 1440 NA
-2 1480 KA
™3 1830 NA
7C1 1310 NA
7€-2 1360 NA
rc-3 1910 NA
BA-Y, FIREWATER LINE 8/31/9%0 $7.0 Py
BA-2 (N OF 8X) 42,0 .5
BA-3 23.9 9%
881 76.% <2.5
882 AN 2.5
863 1%.5 .5
9A-1, N OF SX 9/1/90 540 6.5
OA-2 710 8.2
o3 540 5.9
N/A 9/8/90 283 NA

|
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TABLE &: CONYIMUED

SARPLE DATE URAN I NITRATE
LOCAT 10K SAMPLED UG/ 6 UG/G
17, W OF Me@ 9/25/90
0.0 - 1.0 9.5 7.6
1.0 - 1.» 58.9 5.8
1.8 - 2.0 .7 4.2
2.0 - 2.% 440 “.8
s - 30 87 7.4
3.0 - 3.0 98.8 6.8
5.5 - 40! 5.2 .5
4.0 - 4.5 9.5 0.1
SAND ABOVE PIPE 9/25/90 .0 9.2
18A, SV OF MPB 1071790 .0 5.0
SAND ABOVE PIPE
188 SAND BELOW PIPE «5.0 6.8
19, § OF wrp 1071790
.0 « 18 0.0 L0
2.0 - 2.8 6.5 1,1
2.% - %o 5.0 0.2
20, SE OF mop 10/1/90
1.5« 3. .0 13.8
2.5 - Lo 5.0 2.4
B85 - &0 5.0 12.8
4.0 » 4.5 .0 1.2
8.0 - 5.5 <5.0 12.2
uup .0 NA
2 0.0 - 0.5 10/9/90 “9.6 NA
0.% - 1.0 .0 NA
1.0 * 1.8 .7 WA
1.5 + 2.0 «$.0 NA
'-0 Lo !n’ .0 NA
2.5+ 3.0 «5.0 NA
22 FIRELINE,NE OF MPE  10/3/90 <5.0 Wi
SAND ABOVE PIPE
228 BAND BELOV PIPE 5.0 NA
23A FIRE WATER LINE 10710790 5.3 NA
SAND ABOVE PIPE
Z3A POTABLE W20 LINE LA NA
SAND ABOVE PIPE
25A SEWER LINE 58.0 NA
SAND ABOVE PIPE
58 FIRE WATER LINE 226.7 NA
SAND RELOW PIPE
238 POTABLE W20 LINE 159.3 NA
SAND HELOW PIPE
238 SEWER LINE 126.0 NA
SAND BELOW PIPE
4A, W WATERLINE 1011/90 8.3 NA
SAND ABOVE PIPE
24A, € WATERLINE .0 NA

SAND ABOVE PIFE




TABLE &:  CONTINUED

i S o S S Y i S - ———— e S——

o~
o~

O
L

GAMPLE DATE URAN UM
LOCATION SAMPLED UGG
4B, W WATER LINE W01 /90 5.6
GAND BELOV FIPE
Jhl, € WATER LINE .0
SAND BELOW PIPE
FRE 10/15/90 .0
252 5.0
26
2.5+ 5.0 10719790 «$.0
3.0 385 «.0
$.5 &0 $.0
GAN L TARY LAGOON 8/30/90 5909
WTWOARACYSIE T T

ANALYSES OF 9/B/90 WERE FROM EXCAVATION SOIL PILES.
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TABLE §: WATER ANALYTICAL DATA 7ROM UTILITY TRENCHES
SERIOYAN FUELS CORPORAT LON
SAMPLE DATE TI6E URANIUM  NITRATE FLUORITDE
LOGH T 10N FAMPLED SAMPLED w6/t Wi/l G/
TRENCH 1 8/30/90 9746 0,59
9/6/90 V672 3.0
GAS SWITCH 9/25/90 15142 1208 5.9 2.4
STANDP 1PE, EAST
TRENCH 2 8/30/90 50,000 2.6
9/3/90 5369 0.3
GAS SWITCH 9/28/%0 1514k 201 0.3 58
STANUP [PE, WEST
TRENCH 3 8/31/90 10,000 1.20
TRENCH § 8/30/%0 105,000 6.8
9/3/90 5350 16,0
9/3/% 5359 0.3
TRENCK 7 8/31/90 50,000 0.3
9/3/90 2487 .0
TRENCH § 9/1/90 360,000 51.6
TRENCH 11 9/1/90 30,000 21.8
TRENCH 12 9/1/90 56,000 6.7
9/3/90 30 0.8
9/4/90 10,000 1.2
9/7/90 35,000 8.9
9/7/90 22,000 8.72
TRENCH 13 9/1/90 73,000 41,2
9/1/90 150,000 .33
/%0 112,000 8.9
9/3/90 13 56,0
TRENCH 14 974790 1,200,000 3.3
916/90 1494 21.0
0/7/90 50,465 1.3
0/7/9 25.000 1.6
TRENCH 15 0/5/90 43,000 3.6
TRENCH 16 9/28/%0 15148 30,000  15.0 104.0
(ORUM 1) 9/29/90 e 10,000 15.3 102.0
(DRUM 2) 9/29/90 ‘ 0,000 13.4 19.6
(ORUM 3) 9/29/90 ; 70,000 9.4 18.5
(ORUM 3 DUP) 9/29/90 80,000 105 17.2
TRENCH 17 9/26/90 10130 2450 6.3 2.4
9/26/90 11:30 968 ‘8 2.3
9/27/90 15:30 1143 6.0 2.5
10/4/90 w9 NA 11
TRENCH 18 TRENCH WAS DRY - NO SAMP' £§
TRENCH 19 TRENCH WAS DRY - NO SAMPLES
TRENCH 20 9/26/90 17:00 3.3 0.3 3.6
. 9/27/9 12100 19.4 0.3 2.1
9/27/90 15:25 16,3 0.6 0.3
10/1/90 13:50 157.8 2.8 &.7
TRENCH 2 9/26/90 16:45 58.8 0.2 1.2
$/27/90 12100 60.9 0k 0.8

NA NG ANALYSTS CONDUCTED

S —— A e—
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524
1550
1350

NA
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NA
NA
580

NA
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TABLE 71

SOIL AND WATER ANALYTICAL DATA FROM FACILITY (FISM) POND, (INVESTIGATION UNIT 26)

SEQUOYAK FUELE CORPORATION

GAMPLE DATE TINE URANTUM

LOCATION SAMPLED SAMPLED POND SEDIMENY
UG/G

NE CORNER 1074790 15:40 26.6

N SIDE 10/4/90 15:45 25.9

W END i =/90 15:50 25.2

SE CORNER 10/4/90 15:%5 10.0

URAN T UM
WATER,
UG/L

10.4

1.3

6.4




WATER ANALYTICAL DATA FROM DENITRATION SUMP
SEQUOYAN FUELS CORPORATION

DATE NITRATE URAN UM FLUOR I DE PH
SAMPLED PERCENT an KG/L $TD UNITS
OR PPM
SUMP 12/28/87 0.35% 6,84
SUMP 12/14/87 4500 PPM 4. 82
SUMP Vi 0.36% 7.58
SUMP 01713780 7700 PPM 7.m
SUMP 01/18/88 800C PPM 7.77
SUNP 02/08/88 8500 PPM 7.22
SUMP 02/29/88 4.5% 7.4
SUMP 03/14/88 11000 PPM 12.02
SumMp 03/28/88 4.9% 9.22
SUMP 04704 /88 9000 PPM 8.67
SUMP 04/11/88 0.6% 8.65
SUMP 05/02/88 7400 PPM 8.37
SUMP 06/04/88 2700 PPM 3.78 sn
SUMP 06/04/88 0.8% 3.38 1.6
SUMP 06/06/88 1100 PPM 1.58
SUMP 06/20/88 0.1% 1.78 0.08
SUMP 06/27/88 1900 PPM 2.6 Sl
SUMP 06/08/8% 11900 FPM 62,0
SUMP 06/16/89 4.1% 43.0
SUMP 04/06/90 2540 PPM b.b

— —————— S ——
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TABLE 9! WATER ANALYTICAL DATA FROM BOILDOWN Sumy

SEQUOYAN FUELS CORPORATION
SAMPLE DATE NITRATE URAN UM PH
LOCATION SAMPLED PERCENT G/L §TD UNITS
STANDP I PE 1/25/6< 1.4 16.0 ere
SUMP 4/18/88 2.8 8.57
SUMP 6/4/88 1.4 3.78 0.7
STANDPIPE 6/4/88 2200 PPM 2.4 1.7




TABLE 10:

SUMMARY OF SOIL SORING DRILLING DETAILS, SHALLOW SHALE UELLS
SEQUOYAM FUELS CORPORATION

*DEPTR C
GROUNDMATER

SOIL GROUND LEVE! DRILLING *DEPTH FEET,
BORING FLEVATION. DATE METHOD AND ORILLED, AT TIME OF
NO. FT. AMSL DRILLED CONTRACTOR FEET BORING
BH-1 (MM-1) 563.40 09-24-90 HSA/PS! 18.0 .9
BH-2 (M4-8) 565.03 05-24-9C HSA/PS1 26.0 15.5
BH-3 (MW-18) 565.71 09-24-90 HSA/PST 21.0 5.6
8H-4 (MN-12) 565.40 09-25-90 HSA/PST 22.0 N0
BH-S (MW-4) 560.30 09-25-90 HSA/PSE 4.0 L.46
BH-6 (MM-2) 562.1C 09-26-90 HSA/PSI 20.0 7.6
BH-7 (M4-3) 561.90 9-26-90 HSA/PS! 1.5 5.0
BH-8 (Mu-9) 561.70 09-28-90 HSA/PS1 17.0 7.0
BH-9 (Mi-10) 562.30 09-28-90 HSA/PS! 19.5 9.0
88-10 (M4-5) 560.50 09-27-90 HSA/PS] 12.5 9.0
8H-11 (MU-6) 565.80 09-27-90 HSA/PS1 15.2 9.2
BH-12 (My-23) 565.53 09-30-90 HSA/PS1 12.8 16.0
BH-13 (M-20) 563.85 10-02-90 HEA/PSI 13.5 8.
BH-14 (MW-T) 570.20 09-27-90 HSA/PSI 26.9 ~O
BH-15 (M4-21) 564.93 10-02-90 HSA/PST 12.0 L
8H-16 (MW-13) 565.91 09-29-90 HEA/PS! 2.8 11.0
BE-17 (Mu-14) 563.37 09-29-90 HSA/PST 1%.7 6.
8H-18 (MW-15) 584.22 09-26-90 B5A/PS1 13.5 NO
8H-19 (Mu-16) 565.24 09-30-90 HSA/PSI 18.5 16.5
BH-20 (M-17)  565.31 09-30-90 HSA/PST 17.5 9.
BR-21 (M-19) 565.05 10-01-90 HSA/PSI 23.0 17.0
BH-22 (MW-11) 565.41 09-28-90 HSA/PSI 19.0 5.5
BH-23 (M4-22) 564 .83 10-01-96 HSA/PSI 133 6.0
8H-24 558.03 10-01-90 nSA/PSI 5.0 O
BH-25 553.78 10-01-90 HSA/PSI 5.9 RO
BK-26 (M4-24) 565.70 10-03-90 RSA/PS) 19.¢ RO
BH-27 (M-25) 565.80 10-03-90 HSA/PS1 18.% 15.0
BH-28 (MW-26) 565.80 10-03-90 HSA/PST 26.0 NO
8K-29 (Md-27) 565.20 10-03-90 HSA/PSI 2.8 NO
BH-30 (MW-32) 552.70 10-05-9¢ HSA/PSI 8.5 L
BH-31 (M4-30) 550.5¢ 10-05-90 HSA/PST 7.0 NO
BH-32 (Me-31) 551.10 10-05-90 HSA/PS1 1.5 NO
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SUMMARY OF OVM HEADSPACE SOIL GAS READINGS ON SOIL SAMPLES, SHALLOW SHALE WELLS ANU BOREHOLES,
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ppm total dissolved solids Four samples contained more than &
mx
P nitrate, two of these were taken from wells that are ap
parently polluted Water from sandstone w least highly minerali
. ol whereas that from shale, particularly shule thal containg coa
becis. & most highly mineralized - l Ha "
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EXPLANATION

Chembosl guality of water penerally good te excellant

This ares includes alluvium along the Arkansas and Cans
disr. Rivers and noame tarrace deposits in Tulsa, Wagoner, and
Muskogee Counties. Hardness i the most troublesome chemioal
claravteristic; 90 percent of the water samples tested were hard
ur very hard The total dissolved solids was low w maodersie; less
than 5 peroant of the sarmples excesded 500 ppm Fxoopt at a few
pinoes, sulfate, chloride, and nitrate concentriations were low
Recause of the low to moderste sodium and dimsolved solids con
tonts. most of the water from thase deposite & switable for irrige
on
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Ohemboal guality of water generally fair w good
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chemica: charactaristio; 70 percent of the water samples teetod
were hary or very hard. Thirtywight percent of the samplee had
8 W 'e «insolved solids contant greater than 500 ppm. The sullate
chloride. snd nitrste contents are generally low, except looally
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SEQUOYAH FUELS CORPORATION
WORK PLAN
FOR
NC ORDER MODIFYING LICENSE
DOCKET NO., 40-08027
LICENSE NO. SURB-1010
EA 80~-162
SEPTEMBER 20, 1990

1.0 BACKGROUND

On September 20, 1990 the NRC issued the Sequoyah Fuels
Corporation (SFC) an Order Modifying License (OML) to take
actions at the site to investigate and prevent further
releases of licensed material fros the Main Process Building
(MPB) and develcp an environmental asssessment plan for other
locaticns on the SFC property, Pased on the schedule of
rotivities outlined in the OML and assuming a hearing is not
requested by SFC or other party, the actions are required to
be compl-ted on or before October 16, 1850, The EFC has
retainaed a). envircnmental consulting firm, Roberts/Schornick
and Associates, Inc., (RSA) to assist in developing and
implementing a Wor Plan to complete the OML actions., Tho

Work Plan developed by SFC and RSA is outlined herein.

HORK ELAN
The OML identifies six (6) actions (see Paragraph 1V, Pages ¢

and 5 of OML) to be completed by SFC. The following Work
Plan tasks have been defined by SFC and RSA to respond to the

six (6) actions. The OML actions are interrelated. The first
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digit of

Task 1.1

Tegk 1.2:

Task 1.31

( Task 1.4:

Task 1.5¢

Task 2.1:

Task 2.4t

T — I e o T e e

& task nusber indicates the task is primarily

associsted with the action numbers as presented in the OML.

SFC will lmmediately cease intentional placement of
liyuids in sumps or on the fioors of the MPE until
the integrity of the sunps and floors has been

asgured.

A conprehensive inspection of the MPB floors and

sumps will be performed.

Repairs to potential release sources jdentified by
the Mp: floor and eump inspection will ke

completed.

An interim MPR floor and sump inspection report

will be prepared for documentation.

An interim MPB floor and sump repalr report will be

prepared for documentation.

A boring location map to investigate the MPB floor

and sump areas will be developed.

A borina Lsivestigation of the MPB floor and sump

creas «ill bo {implemented.
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Tagk 2.3: The licensed material present beneath the MFE floor

will be gquantified,

Task 2.4: A map will be prepared depicting the ‘ocatien ef

any licensed material determined to be present

beneasth the MPB floor.

Task 2.5t An interim MPE floor investigation report will be

prepared for Gocumentation.

Task 3.1: Appropriate MPB construction drawings will be

reviewed to identify potential migration pathwaye.

Task 3..: A map depicting MPB potential migratien pathways

will be prepared,

fagk 3.3: The utilities and construction detuils of the MFE

will be investigated.

Task 3.4: Migration barriers to potential migration pathways
will be installed.

Task 3.5: An interim MPB utilities and construction details

report will be prepared.

R s e I e e e e
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Tagk 5.85! The Lithology and groundwatar aquifer

characteristics for the restricted area boundary

and MPB will pe established.

Task %.6: The licensed material migration potential for the
restricted area boundary and MPB will be

determined.

Task 5.7t An interim vrestricted area boundary and MPB

findings report will be prepared.

Tagk 5.8: A milestone investigation findings report will be

prepared. This report will summarize tasks o

date.

Task 6.13 A SFC property environmental investigation plan

will be developed.

SCHERULE

A schedule depicting the sequence for starting and completing
the Work Plan tasks is presented in Figure 1, As indicated by
the schedule, the Work Plan will be implemented by October 15,
1990 in conformance with the OML regquirements.
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APPENDIX B
SEQUOYAH FUELS CORPORATION,
FINAL REPORT, INSPECTION AND REPAIRS

OF MPB FLOORS AND SUMPS



INTERNAL CORRESPONDENCR
KAINTENANCE DEPARTMENT

Tot Distribution Date: October 15, 1980

From: Richard A. Parker Re: SFC Final Report Of

Inspection And Repairs
To MPB Floor And Sumps

The purpose of this memo is to report on i{tem #1 of the September
1¢, 1990 Order Modifying License (OML) No. SUB-1010.

Upon receipt of the OML, James H. Mestepey, Senior Vice President,
SFC directed the Operations Department to stop all activities that could
place process liguids in sumps or on floors to minimize process liguids
in these areas until the integrity of the sumps and floor had been
assured. In addition, Mr. Mestepey has directed the operations effort
to make modifications that will minimize process liquids in sumps and on
fleors in the future. Some of these modifications are complete, while
others are in various stages of design. The goal is to minimize process
ligquids on the floors and in the sumps in future operations.

Activities to ensure the integrity of the floor of the Main Process
Building (MPE) and make repairs as necessary, have been directed by Sam

R. Fryer, Manager of Engineering, SFC and Richard A, Parker, Manager of
Maintenance, SFC. All initial and final inspec® ons were performed
under the direction of Mr. Fryer, while repairs .c suspect areas were

made under the direction of Mr. Fryer and Mr., Parker. SFC Engineering,
in conjunction with the Operations and Maintenance Departments, have
identified all floors, pits, and sumps in the Main Process Building and
assigned these unigue identification numbers for reference purposes.
§FC has also identified floors, pits, and sumps outside of the Main
Process Building where liquids containing licensed materials could be
present. Areas outside of the MPB have undergone the same inspection
process and where necessary, repairs are being completed and final
inspections are being made.

This report covers pits, floors, and sumps in the Main Process
Building. A separate repcrt covering areas ocutside of the Main Process
Building will be made to Jim Mestepey, Senior Vice President, SFC, and
will be available for review if so desired, A summary of each pit,
sump, and fleor '‘n the Main Process Building follows.
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For the purpose of this report, and for future reference, the
identification system is as follows:

1. The first three numbers identify the area of the
plant as designated by original SFC assigned numbers.

2. The next two letters designate weather this is a pit
(PT), sump (SP) or floor (FL).

3. The last four numbers were sequentially assigned on
a random basis.

1. NOX SYSTEM FLOOR (170 FL 0100)

1. This is the floor area of the NOX Scrubber.
2. Construction is coat.d concrete.
3. Ligquids possible: Mild caustic solution that could
contain very low levels of uranium, Normally dry.
4. Initial inspection showed no defects,
Final inspection approved.

2. NOX SYSTEM FLOOR SUMP (170 SP 0001)

1. This is the sump in the Nox Scrubber Floor.

2. Construction is coated concrete,

3, Liquids possible: Mild caustic solution that could
contain very low levels of uranium,

4. Initial inspection showed no defects,
Final inspection approved.

3. DECON ROOM FLOOR (201 FL 0101)

1. Floor of Decontamination Room on west end of MPB.
2. Coated concrete construction.
3. Liguids possible: Water/dilute nitric acid with
uranium present at times.
4., Initial inspection showed no defects.
Final inspection approved.

4. DECON ROOM FLOOR SUMP (201 SP 0002)

1. Sump for Decoen Room Floor.
2. Coated concrete constructien.
3. Ligquids possible: Water/dilute nitric acid with
| uranium present at times.
4. 1Initial inspection showed no defects.
| Final inspection approved,
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9.

W i

YELLOW CAKE SAMPLING DRUM ELEVATOR PIT (220 PT 0007)

1. Elevator Pit.
2. Concrete construction,
3. No liquids normally grosonc (dry powder elevator),
4. Initisl inspection showed no detects,
Final inspection approved.

YELLOWCAKE SAMPLING REDRUM SECALE PIT (220 PT 0008)

1. Scale Pit.

2. Concrete construction.

3. No liquids normally grclcnt.

4. 1Initial inspection shovwed no defects,
Final inspection approved.

DIGEETION FLOOR SUMP (230 &P 0009)

Sump for Digestion floor,

Welded stainless steel construction,

Process liquids and washdown water present when
process upsets occur.

4. Initial inspection showed a small hole in the top
southwest corner of sump. Hole was welded and
reinspected.

Final inspection approved.

.
.

L A
-

DIGESTION AREA FLOOR (230 FL 0103)

1. Floor under Digestors.
2. VWelded stainless steel construction.
3, Process liquids and washdown water present if

process upsets occour or certain maintenance activities

take place (pump leaks etc.),
4. 1Initial inspection identified potential leak paths

in welds. All welds were inspected and rewelded if any

question of integrity existed.
Final inspection approved,

BOILDOWN FLOOR (250 FL 0111)

Floor under Boildcown Tanks.

Welded stainless steel construction.

Process liquids possible if any upset occurs or
leaks develop in associated equipment.

4, Initial inspection could not approve welds because
welds had been made from the backside initially.
seams were rewelded.

Final inspection approved.

L
. & =
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-

14,

15.

16,

17.

18.

19,

TN T Aa e A

BUCKET ELEVATOR 1333 PIT SUMP (260 PT 0022)

1.
2.
3.

4.

UF4 Bucket Elevator Pit Sump.

Concrete construction,

No process liguids in area water/condensation could
leak inte pit from plant floor,

Initial inspection showed walls and flecor ° 2d

bad. Deteriorated concrete was repaired . sunp was
coated with Tufco R-19 vinyl ester material. Final
inspection approved.

ACCOUNTABILITY SCALE PIT FLOOR (280 FL 0114)

Scale Pit.

Concrete construction,

No process liguids present ~ pit dry and clean.
Initial inspection showed no defects. Final
inspection approved.

ACCOUNTABILITY SCALE PIT SUMP (280 SP 0023)

Scale Pit Sump.

Concrete construction,

No process liguids present - pit dry and clean.
Initial inspection showed minor concrete defects,
repaired concrete. Final inspection approved.

NORTH SCALE PIT (280 PT 0024)

Scale Pit,

Concrete construction,

No process liguids in area - pit dry.
No drfects, final inspectien approved.

SOUTH SCALE PIT (280 PT 0025)

Scale Pit.

Concrete construction,

no process liguids in area - pit dry.
No defects, final inspection approved.

PROCESS LAB TUNNEL FLOOR (280 FL 01185)

1‘
2l
3.
4.

Lab Tunnel Floor.

Concrete construction.

Lab process liquids and water possible.
No defects -~ final inspection approved.
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20,

21.

22 .

23,

24,

PROCESS LAB TUNNEL SUMP (290 SP 0026)

1.
2.
3.
4.

Lab Tunnel Sunp,

Concrete/lined sunmp.

Lab process liquids and water present.

Initial inspection not possible without shutdown of
lab process. Decision was made to install a tank to
collect all lab liquids and pump from the tank to the
chemical waste header. This eliminates the sump from
being used as a collection point for lab liquids in
the future. Liner was removed to inspect concrete,
no defects were jidentified, Existing sump used as a
secondary containnent system only. New system
operating, old sump was coated. Final inspection
approved

HF VAPORIZOR ROOM FLOOR (340 FL 0118)

b
2.
3.
‘ .

Floor in Vaporizor Roon,

Conted concrete.

No uranium bearing liquids present.
Final inspection approved.

HF VAPORIZOR ROCOM SUMP (340 SP 0032)

DL A0
e

Floor Sunp.

Coated concrete.

No uranium bearing liquids present
Final inspection approved.

CELL REWORK SUMP (400 8P 0033)

Floor Sump.

Concrete construction

No uranium bearing liquids in area.

Sump inspection good, final inspection approved.

ABSORBER PAD FLOOR (600 FL 0120)

Floor under Absorber.

Welded stainless construction.

Steam condensate and recovered nitric acid solution
possible.

Initial inspection showed welds needed repair prior
to inspection. After repairs were conmplete, final
inspection was approved.
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25,

26,

ABSORBER PAD SUMP (600 8P 0036)

1.
2.
3.

4.

Floor Sump.

welded stainless construction. SR 12k
Steanm condensate and recovered nitric acid solution
possible.

Initial inspection showed no defects. Final inspection
approved.

MAIN PROCESS FLOOR (201 FL 0121)

1.
2.
3.
4.

Main Building Floor (General)

Concrete/painted concrete construction.

Normally dry.

Initial inspection showed minor defects such as
construction joint caulking needing repair, or minor stress
cracks away from process area, Joints cleaned and caulked,
crack repaired with Tufco materizl., Final inspection
approved.

Final inspection reports are on file in the SFC Engineering office,
[ and a procedure for inspecting all pits, sumps, and floors is being
developed to ensure that the inteqrity cf these areas ie maintained
during future cperations.

Dist:

ICOT

zzowmt*:u:u

Adkisson

Cook

Lacey

Fryer

Graves

Mestepey

Nichols

Roberts

Roberts/Schornxck & Associates

Ken Berlin/Winthrop, Stimson, Putnam and Roberts

Page 7 of 7




APPENDIX C

SEQUOYAH FUELS CORPORATION,
FINAL REPORT, INVESTIGATION OF PIPEWAYS
AS POTENTIAL PATHWAYS FOR
LICENSED MATERIAL MIGRATION

FROM THE MAIN PROCESS BUILDING



BEQUOYAH FUELE CORPORATION
FINAL REPORT

INVESTIGATION OF PIPEWAYS AS POTENTIAL PATHWAYS

FOR

LI1CENSED MATERIAL MIGRATION

FROM THE MAIN PROCESS OUILDING

CAROL L. QOUCH,
MANAGER, ENVIRONMENTAL

October 16, 1990
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Uranive
Date Location ug/y
09/28/90 16A (above electric lines) <400,
09/28/90 16B (below electric lines) <4000
09/29/90 16C (above laundry line) <400. v
09/29/90 16D (below laundry line) 7904
TRENCH 17 ~ Southwen' of Main Process Building (MPE)

Unrestricted Area

Trench 17 excavation centered around an 8~inch concrotic Jdrain
line moving away from the MPB to the southwest, IC was
reported by long term employees that this lire was gut into
place during the early operations of the facility when the
areas toc the west and southwest corner of the grocess
building were not paved. This line provides drair¢ ¢ of the

area during rainfall events,

The trench was excavated just to the south of the restr.ited
area fence. The concrete pipe was ruptured so0 thatl a
concrete plug could be placed hoth up and down gradient, A
concrete cut-off wall was poured across this section, A
collection sump and monitoring pipe was installed Irto the
¢lay-shale layer on the up gradient side. The sump was

completed with a gravel pack and sealed with a clay cap.

This trench was found to c¢ontuin elevated wuranium levels.
The specific source of this uranium has not been identified.
The sump is on a routine pumping and monitoring schedule,

Monitor wells have also been installed near this trench with

(3)



additional wells down-gradient t monitor

shallow mnonitor well

DATA BUMMARY FOR TRENCH 17

gumrary of Water Analysis

trad
iLtrace

v




There was not any water in the »and channel. The soils

around the excavation did not fcoduce water either. Pespite
this fact, a monitoring system and cut-off wail was installed
to provide for future monitering. This pipeway was not found

to contain licensed material.

Ehll_lﬂllllx_lﬂl_xlllﬂl_l!
pummary of Water Analysis
Trench was dry = .0 samples.
gpummary of Soil Analysis

Depth
pDate (ft.) U ug/g

10/01/90 18A-Sand above pipe <« 5.0
10/01/90 18B~8and below pipe « 5,0

TBENQKMLQMT"SQRQDMQIMH!iBFIIQQ!!!,ﬁﬂilﬂingAJHEﬁl
Unrestricted Area

This utility trench was identified as an abandoned drain line
from the flower bed to the south of the front office area.
Though this pipeway did not provide a direct line of
communication for materials to move away from the building,
it was excavated and sampled. Because it was not a potentia.
pathway ner a candidate for any future migration, a
collection sump was rot installed. The 1line was recovered
after obtaining sample..

DATA _HUMMARY FOR TRENCH 19

gummavty of Water Analysis

Trench was dry - no samples.



gummary of Boil Analysis

Depth
Date (ft.) U ug/g

TRENCH 20 ~ Bouth {Bouthenst) of Main Process Building (MPB)
Unrestricted Area

' 1 $
l :
'
MMAS j ATA § 3,
vy of Water ?
bate Nitrate I Y :
. n O

ummary of & Analy
Ll'i. th
ate (Lt




TRENC { 24 = South ‘Boutheast) of Main Process Bujlding (MPB)
Unrestricted Ares

(a4

I'rench 21 was located a short di

-
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—
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"

e
e
[
-
—
~
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20 . The tTwoO [Wp(-fw in this s vea were not in \ sand channel
and were embedded 1n the clay grave 1 backfill material
typical for the entire facility. Water was encc untered wher

for the cut-c

<
o+
.
-
£

.-
-
i

sampled. Because of the lack of y sand channel, 1t Was
i sible tc excavate \round the ines and utilize tThe 1
f I'T : fr . i 4 wa I et ¢
4 4 [ : ;, \\"- L.l ; ¢ t ¢ ) » . 7 4 X .
A 2l Y t
W
SUMMARY F DATA FOR TRENCH
summary f Water Analysis
Date U Nitrate pH ¥
v v 1 1
ug/ i mg |
- - " - - - - -
‘
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gummary of Soil Analysis
Depth
Date (£ft.) U ug
4
L
i s e f B
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TRENCH 22 = Northeast of Main Process Building (MPB)
Unres-.icted Area &

traveled
find the

ugh water

-
Southwest ©
Restricted




the MPB towards the northwest, and ending

tover. y addition to the drain lines

contained the firewater 3 and

wate




TRENCH 24 = Nerth of Main Process Building (MPR)
Restricted Area

erent




drainline that




CONCLUBIONS

he pipeways to the north and northwest have seen many Yyears

where licensed materials have
determine 1f
along

»ints 1in the

pipeways 2 within
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