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This location was identified as a potential release site as a result of

historical information on operations conducted in the warehouse

and conjecture as to how the building was dismantled and
disposed. There is no sampling data that indicated that a release
has occurred at this location.

PROCESS DESCRIPTION:

CONTAMINATION:

REFERENCES:

PREPARED BY:

RECOMMENDATION:

Warehouse 9 was built as part of the original construction of
Mound and was originally used to store cement. It was later used .

 to ship and receive drummed radioactive materials. It was a

wooden structure with an elevated wooden floor. In 1955 the
warehouse was used for unloading thorium drums to be used in the
planned thorium refinery. It was last used in 1954 and
photographs indicate it was gone by 1962. It was probably sold for
salvage and as many of the old warehouses, the flooring was too
contaminated to remove from he site and may have been burned in

place.

No data exists that documents whether any contaminants were
released as a result of operations conducted in Warehouse 9.

Based on the record of operations associated with the site, Thorium
is the contaminant which may have been potentially released. Two

“independent verification studies of the WTS Pipeline Removal

which was conducted in the area of Site # 76 indicated no Thorium
levels at or near 5 pCi/g. See attached data.

Operable Unit 9 Site Scoping Report 12 - Site Summary Report,
Dec 1994, RI/FS, OU9, Site Scoping Report: Vol. 7 - Waste
Management, July 1992, OU9, Site Scoping Report, Vol. 3 - Rad
Site Survey, Dec. 1992, OU6 WTS Pipeline Removal Verification
Report, Oct. 1994, Battelle Independent Verification Study of the
WTS Pipeline Removal, 1985-1986. '

D. Gault

CONCURRENCE:
DOE:
USEPA:

OEPA:




MOUND PLANT
PRS 76 - :

RECOMMENDATION: | Further Assessment. Sampling data from locations adjoining to PRS76 did not
indicate any contamination radioactive or chemical above action levels. Since
there is no sampling data available from the area of the warehouse location itself,

it is recommended that the exact location of the warehouse beestablished-and-soil—
samples be taken for analysis of Thorium and plutonium through Mound soil
screening and Gamma Spectoscopy. If these results confirm that PRS76 is not an
area of concern, it will be changed to a no further action potential release site.

CONCURRENCE:

- DOE:

USEPA: ~utt. 0Pl 10/ iefas”
O_EPA:‘-k | L CTZ//// _ 9//;/4( |

SUMMARY OF COMMENTS AND RESPONSES:

Comment périod from _O8oper24, 1889  to  Februaw \_/'\6, 199¢, .

a No comments were received during the ‘comment period.
a Comment responses can be found on page -_of this package:
- M Comments received on November 6, 1995 and resolved during a

December 19, 1995 meeting with the stakeholder.




- REFERENCE MATERIAL

PRS 76




MOUND PLANT
~ MIAMISBURG, OHIO ‘

7
2

+

AN
et SR




nvironmental Data:.-.. ...

No. - Site Namie, otential Hazardous:Substance as Results,
72 Area 13, Historical ' Polonium-210 1, 4, § None Suspected 14 Tables B.1 and B.9 6
Potonium-Contaminated Wood 5
from Dayton Unit IV
73 Evaporator Stlorage Area H-7 Historical Actinium-227, Cesium-137, Radium-226 4 14, 15, 16 Table 8.9 6
{AKA Lower storage area) i RSS* Locations S0692
and S0697
. ; {Appendix E in Ref. 6)
74 Quonset Hut {former) H-7 Historical Polonium-210, cobalt-60, bismuth 14 Table B.9 6
. RSS® Locations S0684,
50685, and SO689
{Appendix E in Ref. 6)
75 Railroad Siding G-6 Inactive Thorium and daughters ‘q Suspected 14 Table B.1 6
! G-7 thorium
76) ‘(VTW_arel'lAdysev 9. G-7 | Historical Thorium-232 a4 . Suspected |y ‘{No Data
B co ’ -~ & thorium - -
77 Warehog[:se 10’ G-9 Historical Polonium-210 4 None suspected No Data
78 Warehotse 13 G-9 Historical Reactor waste including Strontium-90, 4 Cesium 137 No Data
f Cesium-137, and Nickel-63 ,
79 Warehouse 15 E-8 Historical Radioactive waste 4 Suspected See Area 7 Table B.9 6
{No. 68)
Plutonium-238 wastes and sludge ‘
Thorium sludge constituents (c)
80 Warehouse 15A . F-8 Historical Plutonium-238, thorium 4
81 Drilling Mud Drum Storage H-5 Historical Barium 4,5, § None Suspected No Data
Areas (3 locations) I-4 ‘18
82 Building 57|Diesel Fue! H-5 In service Diesel fuel 3 No Data
Storage Tank (Tank 118)
83 Building 2 Prc"pane Storage H-7 Inactive Propane 3 No Data
Tank (Tank 122) \
84 Building 56 Diesel Fuel F-5 Historical 3 Tank Removed No Data

Storage Tank {Tank 223)

Diesel fuel




. Further Actlon
No. Recommended |  OU
69 Overflow Pond Waters of the Yes 9
-5 u.S. .
70 | Retention Basins|and Weir Basin H-5 Waters of the Yes 9
uU.s. 5
71 Building 85 Waste Solvent Tank -5 Inactive No 5
. (Tank |136) .
72 | Area 13, Poloniutln-Contaminated H-7 Historical Runoff to plant NA Yes CERCLA Yes 5
Wood from Dayton Unit IV drainage ditch
73 Evaporator Storage Area - H-7 Historical No CERCLA No .5
74 Quonset Hut (former) - H-7 Historical No CERCLA No 5
75 Railroad Siding G-6 G-7 Inactive Yes AEA D&D
776 |° 77 . warehouse 9 . il G-7 " Historical © “ Yes CERCLA Yes 5,
77 Warehouse 10 G-9 Historical " Yes CERCLA Yes 5
78 Warehouse 13 G-9 Historical Yes AEA D&D
79 Warehouse 15 €-8 Historical Yes CERCLA Yes 5
80 Warehouse 15A F-8 Historical Yes CERCLA Yes 5
81 | Drilling Mud Drum Storage Areas H-5 Historical No CERCLA No 5
(3 locations) - -4
82 Building 57 Diesel Fuel Storage H-5 In service NA oM
Tank (Tank 118)
83 | Building 2 Propane Storage Tank H-7 Inactive No NA oM
(Tank! 122) |
84 | Building 56 Diesl'r.el Fuel Storage F-5 Historical No CERCLA Yes 2
Tank (Tank 223) |
85 | Building 29 Solvent Storage Shed E-8 tnactive No NA oM
86 Building 29 Septic Tank E-9 Historical Yes ‘AEA Yes 6
{Tank 224) |
87 | Building 49 Solvent Storage Shed G-7 Inactive No NA oM
88 | Tritium in Buried Valley Aquifer H-4 Historical Yes® AEA oM
89 | Test Fire Residual Storage Area H-7 In Service No NA oM
90 Site Survey Project G-8 Grounds Yes AEA Yes 6
Potential| Hot Spot
Location S0425 .
91 Main Hill Seep 0601 F-5 - NA Yes CERCLA Yes 2
92 Main Hiil Seep 0602 G-7 NA Yes CERCLA Yes 2

A.2-5
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that time. No other historical data or references to these shacks or bunkers could be found during the

research for this report.

The Site Survey Project (DOE 1391c) reportedly located the area through its gamma surveys of the
plant. Cesium-137 was found inthe aréa at levels of 31 pCi/g measured in a core from 60 inches deep
(DOE 1991¢). Itis speculated that wastes from the reactor waste pilot plant werealso stored at the
explosives bunker site, but limited data indicate that at least the incoming casks were stored at the

Quonset hut (Bradley 1952e). There is no recent information on the adjacent detonator shack.

5.1.10. Qld Wareh istori

Numerous wooden buildings were built by Maxon Construction Company during the initial phase of
plant construction in 1947. These temporary 'buildings included warehouses for shipping and storing
construction materials and‘ equipment and supplies, as well as for use as office space (Figure 5.2).
Several of the Warehouses were retained by Mdund after plant construction to provide enclosed
storabe. Warehouses numbered 1 through 8 and 11 and 12 (Figure 5.2) wére apparently demolished
in the early 1950s. There are no records that indicate that these 10 structures were ever used by
Mound. The temporary office buildings (Figure 5.2) in the north parking lots were also demolished
during this time period. Warehouses 9, 10, 13, 14, 15 and 15a were used to Stage dr store
radioactive wastes for shipment offsite. The records of use of these building are sketchy and

fragmented.

Two structures for unloading boxcars were located along the south side of the railroad siding south

.of the_present Building. 22: (Figure 5.2). The larger of the two was Warehouse 7, located at the far end

of the siding; the smaller was Warehouse 9., These were sometimes referred to as the old railroad |

warehouses. Both buildings were wooden structures with elevated wooden floors and with docks
along their north sides. Warehouse 7 is not known to have been used by Mound. ‘Warehouse-9 had
a heavy floor structure and was apparently used to ship and receive drummed radioactive materials.
Until December 1954; Warehouse-9 served as the central point of waste shipments (MCC 1951-1956).
In.September 1953, drums of waste from the Purex pilot plant were moved from Warehouse 13, where
they had been stored, to Warehousé 9 for.shipment to ORNL for burial. (MCC 1953-1957)}. 'In:1955,
Warehouse 9 was used for the unloading of thorium drums for the planned thorium refinery., The'
~ drums were moved by truck to other areas- of the plant for storage. Neither_of the old railroad

warehouses. was used for unloading of the lead casks used to ship radioactive materials into-Mound;

the casks were t0oo heavy and required crane unlbading along the siding. Warehouse 9 was last used
December 7, 1954} Warehouse 15A was used thereafter for waste shipments (MCC 1951-1956).

-Review of photographs indicates-that it was gona by August 1962, It was-probably sold for salvage’
ER Program, Mound Plant l RI/FS, OU-9, éi(d»Scopinq Report:’ Vol. 7 - Waste Managemant Waste Storage Areas

Revision O . July 1992 : Pege 5-10
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“was burned in place during the fall of 1956 (Meyer 1956e, 1957a).

and, as with many of the old warehouses, the flooring-was too contaminated to remové from the site

and may have been burned in place. The site of Warehouse 9 currently lies under a paved parking-lot.

Warehouse 10 was located on the SM/PP Hill in an area now partially occupied by Building 38 (Figure
5.2). Warehousé 10 was used in the early 1950s to store materials confaminated with polonium-210
from the Dayton units (Bradle? 1953e). Over the years much of the radioactivity died away and by
August 1956, the materials were either cleaned and sold for salvage or shipped to ORNL for burial

{Meyer 1956b}. The building itself was sold for salvage, but the flooring Was too contaminated and

Warehouse 13 was located on the SM/PP Hill in the area now occupied by the SM Building (Figure
5.2}. It was a wooden structure and probably had a concrete floor. During the mid-1950s, Warehouse
13 was used to store waste materials from the radium/actinium program and the Purex pilot plant
{Bradley 1953f). In 1952, materials contaminated with low levels of radioactivity from the
radium/actinium program were placed in.Warehouse 13 until they were moved to the Quonset hut for
shipment offsite (Bradley 1952f). These were probably solid wastes of some sort, as all liquids were
processed in an evaporator (see project descriptions in this report). In March 1953, eight 55-gallon

drums of sludge with high gamma radiation {1.5 rem), along with miscellaneous tanks, pipes, and

. valves from the Purex pilot p]ant, were moved to Warehouse 13 for storage (MCC 1952-1 957). By

'September 1953, the sludgé drums were moved from Warghouse 13 to Warehouse 9 for shipment
offsite. One of the drums apparently leaked and the contents were redrummed in Warehouse 13. The
floors of Warehouse 13 were scrubbed (MCC 1953-1957). No record was found of the decommission-
ing of Warehouse 13, but it is noted during a review of photographs that the building was gone by

~August 1956. The floor remained and was used as a pad for storage of thorium drums in 1959.

Warehouse 14 was located on the SM/PP Hill, on the west side of the access road just south of the
present Building 30 (Figure 5.2). It was a wooden structure and probably also had a concrete floor.
Very little is actually known about this structure. A logbook entry on August 30, 1958,‘ indicates
equipment destined for disposal was stored in Warehouse 14 (MCC 1951-1961). No other data were
given. Another log book entry, dated January 18, 1966, indicates that WD §Iudge was moved to the
Warehouse 14 area, behind the SM Building (MRC 1361-1968). In January 1966, drums of apparently
recoverable plutonium-238 and contaminated trash were to be moved from Warehouse 14 to the new
storage Building 31. Contaminated trash was apparently stored since May 1965 (McMannon 1963-

1966). There are no records of the decommissioning of Warehouse 14, but it is noted during a review

of photographs that the building was gone by March 1 968. The floor is still present.

ER Program, Mound Plant RI/FS, OU 9, Site Scoping Report: Vol. 7 - WéstoManagewment Waste Storage Aress
Revision O July 1992 Page 5-11
MOUNDS/MISSFO72.WPS  7/30/92




from 1.5 to 8 REM at 1-ft from the surface of the solution (Bradley 1953a). On January 26, the sludge
was scooped out and put in 55-gallon drums. Eight drums were moved to Warehouse 13 for storage
until a shielded shipping container could be fabricated. About 16 gallons of sludge from the sump were
placed in a 30-gallon drum and mixed with sodium nitrate to maintain suspension. The sump and
trench were decontaminated to 60 to 70 and 30 to 40 mREM, res;pectively {(MCC 1952-1957).

 The spill in Room 1B apparently necessitated the project termination. From February 4 to March 10,
—1953; the pilot plant equipment was dismantied (Bradley 1953b). 'In addition to the 8 drums of sludge

removed from the spill, 14 drums of sludge were emptied from the holding and process tanks. The
settling and mixing tanks were moved to Warehouse 13 for storage, and the holding tanks were sent
to the “lower storage area” (MCC 1952-1957). The storage areas are described in Secfion 5 of this
report. The large 1,000-gallon tank and the qudid evaporator were retained in Room 1B for use with
the radium/actinium program. At least some -of the materials were loaded for off-plarit shipment on
February 18, 1953 (MCC 1852-1957). ’

Part of the ventilation and exhaust system on the east side of the GP Building, now known as the SW
Building, was decontaminated after the dismantling of the pilot plant. Forty-four 55-gallon drums were
filled with tiles and dirt from the exhaust duct and shipped to ORNL for burial in March 1953. Soil
cleanup only included the loose surface and did not extend any deeper than a few inches. Residual
levels at depth were as high as at the surface (MCC 1952-1957). Some of the exhaust duct remained

in place and was not removed until the decontamination of the radium/actinium pro;ect {Meyer 1958a).

Some of the underground duct may still be in place. : ’ .

-~ In Warehouse 13, some of the sludge drums leaked and were redrummed. These wére apparently the

drums of hot waste from the trench cleanup. -Wips samples on the fioor where the leak occurred
indicated 875 disintegrations/minute (d/m), and other areas were zero d/m.- All of the drums were-

_moved to Warghouse 9 for shipment off-plant by September 1953.> The floor of the warehouse was-

.then washed and scrubbed (MRC 1953-1957).»
2.12. REACTOR FUELS PROGRAMS

Throughout the 1950s and 1960s, Mound conducted basic research into the chemical and physical
properties of proposed reactor fuels. In 1953, Mound embarked on the first of the reactor fuels

_programs-in-support-of-the-Aircraft-Nuclear-Propulsion-Project (ANPP) .wIhe~quuid-cycle-reactof-for—the
ANPP contained a liquid nuclear fuel that circulated through the reactor and heat exchanoer, and tr_\e
fluid operating a turbine was heated at the exchanger. The use of a fused-salt fuel system was

considered for the reactor in this system. Mound was assigned to determine the phase relationships

ER Program, Mound Plant _RUFS, OU 9, Site Scoping Report: Vol.. 7.- Waste Management Wagte Generation
Revision 0 ’ July-1992 Pege 2-85
NMOUNDO/MSSSFO72.W2C 07/30/2
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RADIOCH@IICAL ANALYSIS

Table (V.6 Radiological Anatytcal Data

Sample Soring Sample Pu )

Number Location Depth Units | Am—241] Q] Pu-238{ QI 239/240| Qf Th—-228 Th-23{ Q| Th-232] 0} Tritlum]| Q] U-234] @] U-235] Q] U-238] @
010002 19-3A -3 pClg 030 5.04 o20{ U 0.84 059 050 1400 | U 0.54 007Ut ous T
011002 19-3A -3 oClg o2s|v 132.05 182 0.84 088 on 14|y oss ogr| v 052
020003 19-38 -« pCUQ ot 100.92 os54] Jd 1.10 099 088 te| U[" om2 0os)] J o7
020008 19-38 e-T pClg 00|V 18.65 030 EY- ] 085 0.16 14 U os3 0.10 as3
030004 19-3C 48 pCVO 0at{v 328 [R{Z MY 352 0.81 023 1| u 039 og7{ U 037
040007 | |1o-30 7-9 pCl9 oa v ozs|'u ott{ v 118 140 02 1| v ors oo7| V| o07e
040012 19-30 12-14' pClQ 033V onlu ot | v 0.8 084 0.68 4|Vl oss 0.10 0.81
060004 19-3E - pCUg o7 jv o04s| U oa|u 047 0.44 038 1400| U] o4 00T |W] o042
050010 19-3E 10-11.5° pClo o040V e4as|u o2t|u] ~ oas 043 024 t400| Ul ost atof 4 ore
080000 19-3F 0-2' pCVg ST H) 754 att| v 1.7¢ 125 097 14} Ul oe oor| U 0.59
080008 19-3F -7 pClUg os7 |V 1.48 ot v 123 125 0.80 1“lu 058 0.08 055
o000t 19-3G -z pClg LY 2] 610 a2} J 153 0s7 110 14f Ul os2 eo7{ V| orm
0?0012 19-3G 12-125° pClp oseluy o2s) v 0.11 | U 1.44 121 131 1“wjv os7 oo7fU| o7
or1001 19-3G 1-2 pClg asmiv 1096 011 | U 118 1.06 088 1“lv 082 07| U] omn
074000 19-30 BLANK poL Y 78T} oss| v o4l U are 150 035 700 033 o29]{ V| o2s|u
080001 19-34 -3 pCUg as7|v 1.10 onju o084 128 051 14j v ore| 4 at2{ 4 0.8
080009 19-34 -1 pCilg 028V oxs| v L XTR ] 155 097 0.9 1“ju orr| J co0{ J 0.82
090002 -3 2-4 pClg o3 |u o22| v [XIN ] 0.44 0.90 0.4 1“lv oss 007] U] os58
090017 10-3 17-19" pCUg 0z |v odo| U XTI 0.42 124 0.5 1400| U| os0 ao7{W] oes

o001t __ _ fio-m. — _Jur-1t pcig-|— - -os2]{ul-— .02l Ul — .01t} Ul——o064 os0l—-|— -0s8{-}{-- tel-ul--ars|-{— 0o |- I} —oxt{- |

100020 -3 20-22° pClQ 02s|v ol v [LXIR ] 1.08 1.00 047 4| v oss) 4 [T o
101020 19-3 20-22' pCUp 035V o v o1t | v 0.78 0.62 0.38 1wl vl os cos! J oes
104000 19-3 BLANK peIL 6030 | U oss| U .44 { U] 0.08 0.5t 024V 8301 Ul o4 020 Ul -024| U
110008 19-3K s-¢ pcla 036 |V o4s| v o2V 0.89 0.95 127 1400} U 118 LXTREY ]
110017 19-3K 17-19" pClg o3t v 045 a1t{v 0.74 o3 0.60 “ju an 0.08 0.7
120001 19-%L -3 pCig oss|v sot|Jd o21{ v 258 132 190 17.40 0ss [ XY 0.8
120020 19-3 20-22' pCVg o {V o) v os1| v 7 088 0.44 14} v 0s8 oor| Ul o7
124000 10-3L BLANK pciL aas|u o] o4s| U 098 034 024U | 6X00[ U 036 oze (W o28
130003 19-3M 3-¢ pCUg o |v a2 et v 0.69 084 058 tajyl om ooty %21 -
> 130008 pCUg 039 |u 0.33 -0t} 135 148 148 14] V] . o8| § ‘o042 <192
“ 140008 " pClg oxiu 260 om]u 087 1.00 0.68 iyl oss 0.08 - or2| —
140001 pCUg o35y 20481" o20| | 423 os2 | osrl 1 T wajul” sa2ic | eas) 2l” vesl "
150001 pClg 0.43 3190 023 1.06 ) .70 14] v Tost TTete] o
150020 pCys 033 fu [2-J ) ot1t| U rn 070 0.44 1w|lv 083 o6 J 0e7
160018 pClo a4ofy [ XTIN] oz2|u 0.48 0.49 037 1400| V [ %] ooe] 4 080
160010 pCUg 03 |u o2sf{ U ontju 1.51 131 118 1| v ort] d oor| d 0.80
170007 pCVg 03|V ozs} v 0.1 j udl 1.07 102}, 1.02 14| v 0.65 oor| Vv o.88
170020 pClg 04|V o3| U 0.11 :Jj 1.40 120 1148 19| v 0.70 o13f J 0.74
171020 pClig 037V o23| v 0.11 120 0.79 0.96 1wl v 0.50 0o07| d4| .074
180012 _ pClg o22|v [ 32 0] [ XT YY) 0.39 0.60 087 1400| U 0.49 007 |W| os2
180020 pCUg LE1T) ol v oty 1.05, .00 051 14| v or2| 4 oo7lu 1]
190007 pClg aa7{v o2af v 0.11 | U4 (Y] 1.08 0.48, 18.70 0.70 oos| 4 0.58
190020 pClg 032{V o2sf v [XTRLTY 0.50 0s2 0.40 14}V 0.81 o0or) 4 070
191020 . pClg az4 |V oxs| v 0.11 | udl 039 147 028 1730 0.82 ooce| J (%, ]
200020 peve o)y oatj v o20] ¥ 0.43 0.8 048 1400| U 078 o0} J 017
200000 pClg 029|V [>- 18] ott| v 0.84 1.01 038 taj v ose]| J [ XT1 0] o077
210005 pClg 034 a2 020 [R]] 1.08 ag2 (2] 1168 J [¥-3 ) 075
210012 peUg 03siv a7 anfv 136 068 082 [TIR] 119 4 coe} J 0ss
220005 pClg 63t ju o3| v ow| v 1.00 148 1.48 1400} U 0.77 007|UJ| oes
220010 peUg e32|u 04s| v oat| v 0.47 0.0 0.58 1400) U 0.61 008U o084 -
230005 pCl o039 |u [KI] [XIRAY on 055 054 14{ v 0.44 oo7{ U 053
230014 pClg 035y o22|v onfu 0.85 0.79 0.85 1“ju 0.78 0.07 0.8t
240004 pCUg 037 |v o23| v 0.11 | uy 139 107 122 “ju 1.9 oo7| U 074
240011 ' pClQ 038 |u 17.67 o.a2f J 120 095 0.97 1|y 077 007{ U 0.91
250009 pClig oz2s |y 0.74 onlu 124 110 109 1|y 0.82 0.00 0.85
250018 pClg 028 |y o2s| v 0.11 )Wy 104 078 .08 |l v 0.65 [ X 3] 0.84
260002 pCip 0.es 63.84 091 1.3 1.01 0.47 14| v oea| 4 0o7| U 059
260010 pCUo 030 |V oz2s| v [XTRN' 0.8 123 0.39 wuw|v 069} 4 [ X 4] 070
260020 pClig XYY [T-TR] [XTERT] 0.81 0.70 0.44 4| v oeo| 4 o0o8{ J 0.8
270000 pClig 030 |y o4a| v o21] v 176 2.59 239 1400| v 0.61 007 (U o84
270008 pCUg 031U o3| u 0.1 JUd 0.80 0.97 0.38 w“w|v 0.81 007{ Y 0.74
270013 pClg 039 {V o3|V 0.14 | ud| 0.63 108 0.58 "l 0.70 oo7| v 0.7
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6 CONCLUSIONS

A soil sampling verification investigation at Mound's OU 6 Area 19 and Areé 14 was performed. Based
on extensive testing, a review of all the analytical data for both radiological and non-radiological
parameters and a statistical analysis of the analytical data, a conclusion was reached that the mean value
of the analytical results for Pu-238 and Thorium isotopes have attained the cleanup criteria.

¢

——Theresults-of the-subsurface-soil-samples in-Area-19-1-and-Area19-2 indicate that the cleanup-criteria =

for Plutonium and Thorium isotopes was attained. However, one sample, 19-1B did exceed the ALARA
value of 25 pCi/gram for Plutonium. The results of the subsurface investigation in Area 18-3 indicate that

the cleanup criteria for Thorium isotopes was-attained.

The results of the soil samples for Pu-238 indicate that some contamination still exists. Levels of Pu-238
of 132.05 and 100.92 pCi/gram were found at the Area 3 locations, 19-3A and 19-3B, respectively. In
addition_, a Pu-238 value of 82.57 pCi/gram was obtained from a sample collected at the Area 1 location,
19-1B. However, the mean and upper 95 percent confidence value for Pu-238 in Area 3 location indicates

that the cleanup was successful.

The statistical analysis of the soil samples for the non-radiological parameters indicated no exceedances
of the risk-based threshold levels for volatile organic compounds, semi-volatile organics, pésticides/PCBs,
or inorganic analytes. Of the semi-volatile organic compounds analyzed, only a few compounds were
detected at concentrations above the risk-based threshold leve! or cleanup value, but based on the

statistical analysis the semi-volatile organic compounds are not a concern.

In concluéion, based on the mean and upper 95% confidence limit, D&D remedial activities in Area 19 and

Area 14 have achieved the established goals. Based on these results, no further action is required.

/ -
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The drilling and sampling were performed using an auger drill rig and a ‘2-ft, split-barrel sampler. As
the split-barrel sampler was removed from the borehole, it was monitored for radioactivity
contamination by Mound Plant heaith physics personnel using a FIDLER to detect radioactivity
contamination that wouid pose a hazard to the workers present. After the soil was removed from the
sampler and placed in sample containers, field team members wearing g.loves brushed the remaining
soil out of the sampler. The gloves were then monitored with an alpha scintillometer before the

split-barrel sampler was used again. However, no standard decontamination was performed.

drilling was completed. The available reports submitted to Mound Plant by the drilling subcontractors

are presented in Appendix B.

2.1.4. Sample Analyses
2.1.4.1. FIDLER Screening

In order to identify samples with concentrations of plutonium-238 éxceeding 25 pCi/g and total thorium
exceeding 2 pCi/g, all of the soil samples collected were pulverized and then screened using a Bicron®
FIDLER at the Mound Plant Soil Screening Facility, known as trailer 15 at the time of the Site Survey
Project. The Soil Screening Facility is now located in the H Building at Mound Plant (Plate 1). The
minimum detectable activity at which plutonium-238 can be reliably detected -at the Mound Plant
screening facility is estimated to be 25 pCi/g (Draper 1886b). The detection of plutonium-238 at lesser

. concentrations {12-25_ pCi/g} was unreliable and had an estimated error of =75 percent. The

estimated error decreased with increasing sample activity; for samples with 25 to 100 pCi/g of
plutonium-238, the estimated error was * 35 percent, and for samples with > 100 pCi/g, the estimated
error was = 30 percent (Casella and Bishop 1984). The'minimum detectable activity for thorium from
FIDLER screening was estimated to be about 2 pCilg (Stought et al. 1988). The Mound Plant

procedure for screening sdil samples is provided in Appendix A.
2.1.4.2. Radiochemical Analysis for Plutonium-238

Because of the high error (+ 75 percent) involved in the FIDLER screening of samples containing less
than-25 pCi/g of plutonium-238, all soil samples were radiochemically anaivzed by Mound Plant for
plutonium-238. The lower detection limit (LDL) for plutonium-238 by this method was estimated to

be-0:01-pCi/g;-with-a-relative-precision-(two-standard-deviations)-of-25_percent.—The.overall precision

of the plutonium-238 measurements was reported to be about 18 percent (DOE 1991b). The Mound

ER Program, Mound Piant OU 9, Site Scoping Report, Vol. 3—Rad Site Survey Site Survey Project investigation
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Plant procedure for the radiochemical analysis of soil samples for plutonium-238 is provided in

Appendix A.
2.1.4.3. Radiochemical Analysis for Thorium

Samples with thorium concentrations in excess of 2 pCi/lg by FiDLER screening were also
radiochemically anaiyzed for thorium, resulting in the radiochemical analysis of about 12 percent of the

samples. The LDLs for the thorium isotopes using radiochemical procedures were estimated to be:

- 0.3 pCi/g for thorium-228, with a relative precision of 60 percent;
- 0.3 pCi/g for thorium-230, with a relative precision of 30 percent; and

- 0.1 pCi/g for thorium-232, with a relative precision of 70 percent.

The overall precision for the thorium measurement was reported to be about 25 percent. The thorium
results were reported in pCi of total thorium per gram of soil, isotopes were not identified. The Mound

Plant procedure for the radiochemical analysis of soil samples for thorium is provided in Appendix A.

2.1.4.4. Gamma Spectroscopy

Gamma spectroscopy was performed by Mound Plant on approximately 350 (18 perceﬁt) of the soil
‘samples in’ order to verify the identity of the radionuclides bresent when screening indicaied the
presedce of gamma-emitting radionuclides, but little excess plutonium or thorium was identified by
radiochemical analysis. Gamma spectroscopy is capable of. detécting a variety of gamma-emitting‘
radionuclides; the radionuclides detected in samples collected during the Site Survey Project included
cobalt-60, cesium-137, radium-226, actinium-227, and arﬁericium-241. No other gamma-emitting
radionuclides with gamma energies below 1.5 millielectron voits (MeV) were detected, although the
project report stated that subsequent sampling and analysis in some areas indicated bismuth-207 and
bismuth 210m. No polonium-210 peaks were detected in the Site Survey Project samples, conﬁrhing
that poloniﬁm-210, which was used at Mound Plant in the 1950s, is no longer present due to
radioactive decay (half-life of 138.4 dayS). The LDLs for cesium-137, cobalt-60, and americium-241
were given with the original data, and were estimated to be 0.5 pCi/g for each. The LDLs for
radium-222 en. yoinium=227 were estimated to be 1.0 pCi/g for both (Stought 1990). The Mound

Plant proceduré for gamma spectroscopy is provided in Appéndix A,

ER Program, Mound Plant OU 9, Site Scoping Report, Vol. 3—Rad Site Survey Site Survey Project Investigation
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