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The Mound Core Team
P.O. Box 66

July 22, 1998

Mr. Tim Taulbee
120 Fairfield Court
Springboro, Ohio
45066

Dear Mr. Taulbee:

Thank you for your comments on PRS 412. The Core Team, consisting of the U.S. Department of
Energy Miamisburg Environmental Management Project (DOE-MEMP), U.S. Environmental Protection
Agency (USEPA), and the Ohio Environmental Protection Agency (OEPA), appreciates the input
provided by the public stakeholders of the Mound facility. The public stakeholders have significantly
contributed to the forward progress that has been made establishing the safety of the Mound property
prior to its return to public use after remediation and residual risk evaluation.

Should the responses to comments require additional detail, please contact Art Kleinrath at (937) 865-
3597 and we will gladly arrange a meeting or telephone conference.

Sincerely,

- Ny -
DOEMEMP: L1200tz Lo o 4517
Arthur W. Kleinrath, Remedial Project Manager

USEPA: \j-tm:(ZT 0.7;4!;

Timothy J. Fiscﬁer/ Remedial Project Manager

oHoEPA Lo //M/

Brian K. Nickel, Project Manager




Comment:
From the provided picture of this PRS, it appears to be in the middle of the road. Is the actual boundary
of PRS 412 an area encompassing the Underground Radioactive Material Area?

Response:
PRS 412 was created due to the presence of 42 pCi of thorium at the core sample location of C00033.

The location of C0033 is within the Underground Radioactive Material Area. In the actual design of
clean up all available information will be used including that used in the designating of the Underground
Radioactive Material Area.

Comment:
A strip of elevated gamma readings were observed by the INEEL warthog in the ditchline just east of
the PRS 412 location, will the remedial action include this area?

Thanks for bringing these data to our attention. The information obtained from INEEL is attached. The
information will be used in the design of this remedial action.

Comment:

Since further assessment sampling will not be performed before the removal action, how will Mound
insure that the extent of the subsurface contamination will be known before removal for cost estimates
and personnel protective equipment.

Response:
The Core Team shares your concern about the extent of contaminants and personal protection

equipment,. Real time field monitoring that allows remediation workers to evaluate the extent and nature
of contamination, along with appropriate personnel protection equipment, will be needed for this action.
In addition, the action will be designed to address the questions raised by the fact that the full extent of
the contamination is not known at this time. These topics will be addressed in the Action Memo (which
will be available for public comment), the Work Plan, and the Verification Sampling Plan for the
Removal Action.

Comment:

If I recall correctly, there was some discussion as to the origin of the contamination. Some suspicions
were that it was due to migration from the Building 31 area. If precursor core sampling is planned, will
the core sampling focus on locating the source term?

Response:

Characterization sampling would focus on isolating the thorium in the vicinity of PRS 412 and the hot
spot C0033. If the characterization information or data generated during the removal action field work
indicates the origin or direction of origin of PRS 412, that information will be pursued as appropriate.
There is a great deal of sampling information from the vicinity of Building 31. PRS 266 and PRS 267
are located nearby. PRS 267 has been designated Further Assessment. The Further Assessment of
PRS 267 may resolve the speculation that Building 31 is the source of the contamination near PRS 412.
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INTERDEPARTMENTAL COMMUNICATION

Date: March 20, 1997
To: Reva Hyde MS 3765 60741
From: Nick Josten MS 2107 6-7691

Subject: PRELIMINARY SUMMARY OF IN SITU Pu-238 MAPPING AT MOUND
PLANT - NEJ-01-97

This letter has been prepared to provide a summary of data and preliminary conclusions
stemming from two days of field work at the Pu-238 contaminated Miami-Erie Canal adjacent to
the DOE Mound Plant in Ohio. Our objective in this work was to establish a performance
baseline for in situ mapping of Pu-238 contamination using a CaF, radiation sensor. A Final
Report is being prepared.

Background

The INEEL constructed a custom radiation sensor based on six 2 in x 2 in CaF, detectors
supplied by the WAG-7 Environmental Restoration Program. CaF, exhibits good sensitivity to L
x-ray radiation in the vicinity of the 17 keV x-ray emitted by Pu-238, with little sensitivity to
higher energy x-rays or gamma radiation. The six CaF, detectors were set up with two energy
windows, one near 17 keV to detect Pu-238, and a second to measure changes in background
radiation. The sensor was shipped to Mound Plant along with a four-wheeled deployment cart
(Figure 1).

Upon arrival at Mound Plant, the cart and sensor were assembled and checked out using
available test sources. During this testing, it was discovered that four of the six CaF, detectors
were not correctly tuned for Pu-238 detection and were contributing substantial noise to the
system. The cause of this problem could not be determined so the four malfunctioning detectors
were disconnected and the sensor was operated with the remaining two.

Field work was conducted in a portion of the canal designated as Grid 15S. Grid 158 originally
contained soil mounds from historic dredging of the canal. The dredge piles were recently
removed by excavation under the ongoing Canal remediation, but surveys indicated that residual
Pu-238 remained. The field testing procedure was to map the in situ distribution of residual Pu-
238 using the cart mounted CaF, sensor and to collect samples as necessary to verify mapping
results.

For the field testing, the CaF, sensor was mounted on the cart six inches above the ground and
traversed along 32 ft long scan lines parallel to the Miami-Erie Canal. A total of 21 lines were
scanned 1 ft apart giving a total survey area of 32 ft x 20 ft. A second survey was conducted
over the same area but with scan lines running perpendicular to the canal. The purpose of the
second survey was to verify that the in situ measurements were repeatable. The CaF, sensor
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continuously measured the ambient x-ray radiation field and produced two channels of output in
counts/sec. The measured values were displayed as they were acquired, once per second, on a
console in view of the cart operator. :

Following the work at Grid 158, a gross gamma-ray sensor was mounted on the cart in place of
the CaF, sensor. This system was used to survey a 45 ft x 16 ft area near Mound Plant’s
Building 88 that was suspected to contain Th-232 contamination.

Results

_ 1. The INEEL CaF, detector measured increased Pu-238 L x-ray radiation over an area
approximately 4 - 6 ft wide near the edge of and parallel to the Miami-Erie canal (Figure 2). In
this area, x-ray fields were measured at 16 - 20 c/s (+ 5 c¢/s) compared with 9 - 14 c/s(x5cls)in
background areas. The signal to noise ratio is low, suggesting that this feature represents the
approximate detection limit of the CaF, detector. By averaging data within 2 ft x 2 ft squares,
which is effectively the same as increasing detector count times, noise levels were reduced with
only a minor loss in spatial resolution. Figure 3 shows the smoothed data, which accentuate the
area of high L x-ray flux. '

2. The approximate detection limit for the CaF, detector in pCi/g was estimated based on 16
samples collected within the survey area (Figure 4). The 9 samples within the high L x-ray flux
zone have a median Pu-238 activity concentration of 117 pC/g and a mean activity concentration
of 384 pCi/g. If the median Pu-238 activity concentration from the samples is taken as the best
approximation of bulk Pu-238 levels throughout the contaminated zone, we can conclude that the
detection limit of the current CaF, detector is in the range of 100 - 150 pCi/g.

3.. A more detailed comparison between the in situ x-ray measurements and sampling results
implies a complex relationship between the two assay methods. Figures 4 compares CaF,
detector response with sample activity concentrations along lines perpendicular and parallel to
the high Lx-ray zone. The perpendicular profile (Figure 5a) shows background Lx-ray fields at
10 - 12 ¢fs and maximum x-ray fields at 18 - 19 ¢/s, i.e. a factor of two increase. Corresponding
Pu-238 levels from samples increase from a background 13 - 19 pCi/g to a maximum of 1793
pCi/g, i.e. a factor of more than 100 increase. The parallel profile (Figure 5b) shows x-ray fields
varying between 14 - 20 c/s or between 1.5 to 2 times background. Sampled Pu-238 levels show
the same general pattern of highs and lows along this trend but the activity concentrations range
from 1 to over 100 times background. These large variations in activity concentrations occur
over short distances and suggest an element of random or chaotic distribution of Pu-238. On the
other hand, in situ measurements made with the CaF, detector imply more uniform or smoothly
varying Pu-238 distribution.

4. Mapping of the high flux area was achieved in real time, with the CaF, sensor mounted on the’
hand pushed cart and scanned across the area at a line scan rate averaging 0.5 ft/s. The initial
scan required 63.6 minutes, covered 640 f2, and produced 1146 independent measurements of
the L x-ray radjation field (Figure 6). This corresponds to an average of about 6 seconds and two
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independent measurements per square foot. We estimate that 2/3 of the scan time was used for

" turning and aligning the cart as required to use its internal navigation system. An optimized data
collection system could easily reduce scan times to about 2 seconds per square foot without
reducing sensitivity or spatial resolution.

5. The in situ gross gamma-ray map generated from data collected with the plastic scintillator
near Building 88 is shown in Figure 7. The map image reveals the Th-232 to be highly localized
in a series of hot spots along a linear trend with the most prominent hot spot occupying
approximately 175 sq ft. The INEEL plastic scintillator is heavily shielded, which enhances the
sharpness of the measured gamma-ray field changes as the sensor moves on or off contaminated

- soils. This factor, combined with the fact that over 350 independent measurements were made
uniformly on the site (Figure 8) suggests that the map images are accurate representations of Th-
232 distribution. If the scintillator was calibrated for Th-232 it would be possible to estimate the
Th-232 activity concentration in pCi/g.

Conclusions

Field tests with the INEEL CaF, sensor at the Miami-Erie Canal suggest that the difficult
problem of detecting Pu-238 in situ and in real time should be achievable at levels low enough to
be useful as a field screening tool. Demonstrated advantages of the in situ method include 1) the
higher speed at which results are available for review and use, and 2) vastly improved spatial
resolution of Pu-238 distribution because of the greatly increased data density.

The detection limit of the CaF, detector in pCi/g is not clearly discernible from sample results
because sample activity concentrations varied erratically over short distances. Nonetheless, it is-
reasonable to conclude that this limit is in the 100 - 150 pCi/g range. Perhaps more important is
the observation that the in situ sensor tends to respond to bulk changes in contamination levels
averaged over large surface areas (~4 sq ft) while sampling can be sensitive to very localized
changes. This difference, which is fundamental to the two methods, should be at the core of
discussions concerning their most beneficial use in the remediation process.

The INEEL CaF, sensor performance can be further improved by retuning the 4 defective
detectors and refining the method used to measure the Pu-238 window and the background
window. Theoretically, detection limits should be decreased nearly a factor of two through
addition of the four detectors alone. '

The much easier problem of detecting high energy gamma-rays in situ was illustrated by data .
collected for Th-232 contamination near Building 88. The large area, heavily shielded INEEL
plastic scintillator was a clear imiprovement over the plastic scintillator used during the Area 7
Removal Action in 1995. The new sensor is capable of very rapid, high resolution
characterization of contaminant distribution and is very amenable to quantitative analysis
because of its high sensitivity and narrow focus.
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PUBLIC RELEASE

Available for comments.

Mar. 25, 1998

FINAL RELEASE

Comment period expired. Comments. Recommendation page annotated.

Aug. 27, 1998
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PRS 412

PRS HISTORY:

PRS 412 (previously known as PRS 393) is identified as a radiological hot spot located near the eastern
boundary of the Mound plant on the SM hill. PRS 412 (hot spot C0033) was identified as a result of the

Radiological Site Survey Project.!

CONTAMINATION:

1. In 1983, the Radiological Site Survey* investigated radionuclides in the soils at the Mound site via Mound
Soil Screening, radiochemistry, and gamma spectroscopy. The Radiological Site Survey map on page 7 shows
the locations of PRS 412 to pertinent Radiological Site Survey samples. Results showed:

S0253 and one at S0314) and
2 core samples (both at
C0033) taken within 50 ft. of
PRS 412

PRS No. of Sample Type and Location Results (Maximum) Guideline Criteria
Samples
412 4 2 surface soil samples (one at | Plutonium-238 at 0.97 pCi/g 25 pCi/g (Mound ALARA)

Thorium at 42.4 pCi/g at 3 ft
(C0033)

Tritium 2.07 pCi/ml

15 pCilg

20 pCi/ml

2. In 1994, the OUS, Operational Area Phase | Investigation * analyzed the Mound site for volatile organic
compounds (VOCs) and semi-volatile organic compounds (SVOCSs) via a qualitative PETREX soil gas
survey. The OUS5 investigation also analyzed surface soil for radiological contamination via Mound
FIDLER (field instrument for detecting low energy radiation) and Mound soil screening. Results showed:

PRS PETREX Qualitative Results Mound Soil Screened Sample

412 | Relatively elevated halogenated hydrocarbons 9 pCi/g plutonium-238 (ALARA guideline = 25 pCi/g)
0.5 pCi/g thorium-232 (guideline = 5 pCi/g)

3. In 1996, the quantitative Soil Gas Confirmation Sampling > investigation sampled the PETREX soil gas
locations with the highest PETREX ion counts in the northern sector of the Mound plant. These locations
were identified as Soil Gas Confirmation Sampling locations 2 and 4 (the corresponding PETREX sample
locations are 974 and 890) respectively).

PRS 412 (PETREX sample location 868), also located in Mound’s northern sector had lower ion counts than
Soil Gas Confirmation Sampling locations 974 and 890. Hence, the quantitative Soil Gas Confirmation
results taken at the locations with the highest ion counts provide evidence about the risk of contamination at
other locations with similar or lower ion counts such as PRS 412. The map on page 22 shows the locations
of PRS 412 relative to the Soil Gas Confirmation Sampling locations 2 and 4).



The following table lists the qualitative (PETREX) and quantitative (Soil Gas Confirmation Sampling)
results for the locations with the highest ion counts. The table also compares these results to the relative ion
counts for PRS 412.

PETREX Soil Gas Maximum lon Confirm Confirmation Sample lon Counts
Contaminant Family Count* Sample # Results that Exceed at PRS 412
Guideline Criteria (GC)

Total Aromatic 7,780,673 2 None 22,326
Hydrocarbons
Total Semivolatile 7,015,960 2 1300 ug/kg Benzo(a)pyrene Non-detect
Hydrocarbons (GC = 410 ug/kg ™)
Total C5-C11 24,166,931 2 None 43,566
Petroleum

Hydrocarbons
Total Halogenated 1,370,283 4 None 51,737
Hydrocarbons

The above table and discussion make no conclusions about individual contaminant concentrations at PRS
412 only that the overall health risk from PRS 412 is expected to be similar to or less than that of the
PETREX locations with the highest measured ion counts (Confirmation Sample locations 2 and 4).

READING ROOM REFERENCES:

1) OU9, Site Scoping Report: Volume 3 - Radiological Site Survey, June 1993.
(pages 6-10)

2) OUS5, Operational Area Phase I Investigation, Non-AOC Field Report, Volumes | and II,
Final (Revision 0), June 1995. (pages 11-17)

3) Risk Based Guideline Values, Final, (Revision 0), December 1995.

OTHER REFERENCES:

4) Code of Federal Regulations, 40 CFR 192.41 and 40 CFR 192.12.
5) Soil Gas Confirmation Sampling, (Revision 0), May 1996. (pages 18-26)

PREPARED BY:

Dennis J. Gault, Member of EG&G Technical Staff



MOUND PLANT
PRS 412
Contaminated Soil

RECOMMENIDATION:

FRS 4172 fhot spot C033) was identfied as o resull ol the Radiological Site Survey Project.
Thoriunt wus lound at 42 pCiig ul thiz location.

‘Ihe Core Team origingl1v recomrncnded Furiher Assessment for PRS 412, Subsequently.
lhe @ast of further mvesligation versus the cosl of emeving the potentinlly eontaminated
seiils wis svalnated, Cosl estimates indieulw Uit the cost of removal is not significantly
prealer than the cast of [urther asressnent st PRY 413, Additionaslty Furher Assessment

lindines way indicate the peed foar a Response {removal) Action, resullime 11 Costs associated
with buth lurther Asscsament and Respense Action. Therefore, the Core Teum recomimends

a RESPONSE ACTION us o more cost-effoctive course ol action for PRS 442,

CONCURRENCE:

1L MEME el & ;éfa-"i‘:}:—hﬁ?{{ 3/ S FH

rthir W, Elsingith, Remedial Project Maoager  (dar®)

USEPA: _\:juvﬂ Q). /"J_I..mfﬁ_« 3 Aﬁ'/ 48

Timathe I FiscRur /Remedial Project Mavager (elate
: ] }

OEPA: P KAt . auefer
Brian K. Mickel, Ureject Manager s {date)

5L MMARY OF COMMEN 'S ANTF RESPONSES:

Cemmient petied from l?’/ff/ ':.".fi‘“ o A _f(,.r;.’;’f*’-;rf
; TELE
| . Port CoHnnts were recetved during the commroenl percal.

E Commanent responses cun be found on page Tf - C4 ol this packags.

Pape B



REFERENCE MATERIAL
PRS 412
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Further Assessment

Soil Gas Conflrmation

Environmental Sampling
Restoration
Frogram

Mound Plant

Miamisburg, Ohio

May 1995

Renision 0

Dopartment ol Energy
EGAE Mound Applied Technotogies

Puapge IK



Taltle |1 Soll Analyle List

Vaolatle Qrganic Compagnds

Acclone

Banzene
Bowmedichinamethane
Bromepfarm
Bromamsadhane

2 Butarsine

Carbon Drsulide
Carbish Tatraehboddes
Chlaombanrers:
Chigraathene
Chiaealomy
Chlararrathana

Samivalzatiles Crank:
Acanaghthens

Aganaphibylene
Ardhracars:

Benzo{ajanthmarsts
Benzo{ayrens
Beanzo{bfuorsnthens
Benzo{g,b,iparylars
Eenzokfucramhene

blsdaCnorosnsyHmathanea

bia(2-Chiormethyieihar
hils{2-Chybexylypkthe late
4-Brwmophend-phenylsthar
Bunbenayphinalake
Carbazria

4-Chéooarndire
4-Chiaro-3-melhyiphanc
2-Chloronaphthalene
Z2-Chiorophenal

& Chismphecy|-pherntalher
Pentachliarophanal
Phenanthrens

Phenat

ER Progmm
Pouision

Llbromochioromelnane
1,1-Cshborsathane

1, 2-DCichibmathars

1, 1-Oechlcrgedfans
1.2-Dichicrosthens {total)
1. e2-Dicnlormpmpane
cle-1.3-[Hchlcropropene
trans-1,3-Dicoropopans
Ellniliorirana
2=Henzrwsne

Melfniene Chioide

Chrysana

Ofenz{s, haniuacene
Dibenzofuran
1,2-0lendarcbanrana
1,3-Dichlarcbecwana
1,4-Dkchiarchenzens
a,3-Clehlarbanrsdios
2 A-Dichlarcphans
Clethpiphthalata

2 4-Dimethyishendl
Oimethyphihaiste
Di-nbutviphthekate
Dl-n-ootyiphthalate

4, 8-TRniro-2-methyiphencl
2 A-Dhrlryphancd

2 A-Dimidratousns
26-Thnitratoluens
Fucmanthene

Fhiorens

Pryrone

1.2 4-Trcharcbanzana

Soil Gas Cotditmation Sampkng

Apdl 1999

{-hdatimd-2-Patilanane
Styrena
1.1.2.2-Tatrmch|oroethzne
Tetrachkroathane
1,1, 1-Trichlorgathane
1.1 2-Trichloroethans-
Teeahlormthene
Tohuene

Viny! Aoelats

¥imyl CHoride
Xykrea [l

Hesmachliomobenzens
Hexachliombutadiana
Hexachkiooysopatitadisne
Haxanhirasthane
Indanai1, 2,3-cd)pyrens
laopharone
2-Matiminanhthatene
2-ethyiphena
4-Mathyiphansd
Maphthalens

2-Nidrean|ing

Shditeoanifne

4-Miroanifne

T robea e

2hliro kool
A-MHraphann
MNP - pronylarne
MN-herpsa-tEphemylaming

2, 2-coaybia{1-Chinrapropana)
24 ,6-Trichloroberzens
24,6-Trchlomberzens

Moy 19



Table 1.1 S¢il Anafyte List {Continued)

Feﬁicidas@fﬁ's
AroclorA01E Detta-BHE Emndozulfan Il
Argcdor-123 Gamma-EHC Endosulian sulfalie
Aroclor-1202 gipha-Chlondans Endrty
Artcle=1242 gamma-Ghivrdane Erdin sldehyde
Amcior-1248 4 40D Endrir: kelone
Amclor-1254 4 A00E Haptachlar
Arcior-1260 4 4-00T Haphachlor eposiia
AMirn Dileldrin Mathaxychior
Alpha-BHC Endesuifen | Toxaphana
Beta-BHG
lnoeganics
Aluminum Coppar Potasslum
Arimeny Cyanida Salanium
Arsanic ircn Slvar
Barum Lead Sodlum
Beryllium Lithium “Thalium
Bizmudh Magnesium Tin
Gadmilum Manganese Vanadlum
Calelum Mercury Zinc
Chromium Malybdenum Mlicatavtitrive
Cobalk Mighksl Explsives (USATHAMA FETH)
Bodigmclidas
Arme ricium-241 PRIt 238 Tharium-230
Blemuth=207 Pltonium-23% 240 Thoium=-2a2

- Bismuth-210 " Potasslum-40 Uranlum-234
Cegiam-137 Radium-226 Uranlum-235
Caball-B0 Thetitn-228 Uranlum-228

Ef Progmm Sol Gae Canllimation Sampleg
Fievigiam & Al 1896

Fage )



Tahla L2, Varianse Fram 3-Foot Sampling Depth Speciication

L ol et

Dereription of Varancs

BGC-MAC-OHHIG

Cala sannbar R peMigal A% 3 fept

S SOCHAL- G00002

Fekopated due 10 wltles

SEC-NAC-CO0M0E

Crarm samplar B redimal at 2 Isst.

— B MR

Cawie sRmpdes Nt refuesl 8l W Inchas,

A TR ITHALS “Criiied te 1 loot, hand aLnaced re= tue ta utihes.

B AL CUE Oz Vo 1 160k, hemi-aLgered resl due to ilites.

S50 MAC-OMHH T sHid sArpder M rofieal g T8 inoles.

BACHAC- TG0 e bo 2 laat dus Lt utktisa,

SAC-NAC-000010 Crillad b 1 i00L hand-aupered resd due 12 Rilites; llag against
bulkding, ec eampda twkan B feal fom Tag

BACHALTRIFILZ Chillad 19 2 faat dua I uhkies,

SEAC-SAN-DHHE Come sempler it reuss! et £ baat; ralocabed brom insde clartiar.

EOC-NAC-CODUZD Core samyar T etusal 8t 18 mehes.

CoO-ACTLO0043 Sampled 1 fool Irom Heg.

ChL-AG-G0IHT Ced ho @ 1eat dus Lo LWIse,

SEC-ART 000048 Diilled ko 2 feel due to Llites.

Bo- ARG Felocated dua b wilties.

SO AR Cane sampker Bk relusal &t 18 neds.
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