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ABSTRACT 
T@? 

1 __I 

As part of the Formerly Utilized S&s Remediai Action Program, a team from Oak Ridge 
National Laboratory (ORNL) conducted a radiological verification survey of Building 14 at the former 
Linde Uranium Refinery, Tonawanda, New York. The purpose of the survey was to verify that 
remedial action completed by the project management contractor had reduced contamination levels to 
within authorized @its. Prior to remedi@on, fixed and removable beta-gamma emitting material was 
Prevalent throughout Bu%ing i4”&d”msome of the process piping. Decontamination consisted of 
removal of surface contamination from floors, floor-wall inter-f&es, walls, wall-ceiling interfaces, and 
overhead areas; decontamination or removal of process piping; excavation and removal of subsurface 
soil; and vacuuming of dust. This independent radiological assessment was performed to verify that 
the remedial action had reduced contamination levels to within authorized limits. 

.++3 
I 
ii I 

Building 14 at the former Linde site in Tonawanda, New York, was thoroughly investigated inside 
for radionuclide residues. Surface residual activity levels were generally well below applicable 
guidelines for protection against radiation. Similarly, removable alpha and beta-gamma activity levels 
were below guidelines. Gamma exposure rates within the building were at typical background levels, 
and no elevated indoor radon concentrations were measured. 

at t / 
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However, numerous areas exceeding U.S. Department of Energy (DOE) applicable guidelines still 
remain inside and underneath the building. These areas were either (1) inaccessible or (2) removal was 
not cost-effective or (3) removal would affect the structural integrity of the building. These 
above-guideline areas have been listed, described, and characterized by the remediation subcontractor 
(Appendix A), and dose to an exposed worker during typical exposure scenarios has been calculated. 
Based on the remediation subcontractor’s characterization data’ and dose assessment calculations, 
these areas pose insignificant risk to building inhabitants under current use scenarios. However, firture 
renovations, repairs, or demolition of the building must require prior evaluation and consideration of 
the areas. 

Analysis of the project management contractor’s post-remedial action data and results of this 
independent radiological verification survey by ORNL confirm that residual contamination inside the 
building is either below the limits prescribed by DOE applicable guidelines for protection against 
radiation or areas exceeding applicable guidelines have been characterized and a risk assessment 
completed. Building 14 can be released for unrestricted use under current use scenarios; however, 
arrangements must be made to inform current and future building owners of the locations of areas 
exceeding DOE guidelines and any associated restrictions concerning renovations, repairs, or 
demolition of the building. 

f?- 
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‘Radiological verification activities in these above-guideline areas were designated as outside the scope 
of the independent verification survey. No radiological survey activities were conducted in these areas by 
ORNL. 
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Results of the In+pendent Radiological Verification Survey of the 
Remediation at Building 14, Former Linde Uranium Refinery, 

*‘. ~,.P~.V .;: -‘- ,--Tonaw@a, New York (LIOOlV)* 

INTRODUCTION 
- ._ ._ 

,J: I: 1 : , “_i i .., ,, i I _ ,- I ,,_:. AC .-.. , _.I “_ 

From 1942 through approximately 1948, the Linde Air Products Division of Union Carbide 
Corporation, Tonav%uida, New York, was one of many companies performing work associated with 
the development of nuclear energy for defense-related projects. This work was conducted under 
government contract to the Manhattan Engineer District (MED) and the Atomic Energy Commission 
(AEC). During the first 3 years, pitchblende ore from the Belgian Congo and concentrates from the 
Colorado Plateau ore were converted to U,O,. A second process yielding UOz was conducted for about 
a year, and a third process, converting UOz to green salt (UF,), operated during World War II and the 
following 2 years. Linde also developed and produced barrier material for the Oak Ridge Gaseous 
Diffision Plant. Other contracts have been identified, but the exact nature of the work involved is 
mknown (DOE 1980). 

As a result of these and similar activities, equipment, buildings, and land at some of the sites 
became radiologically contaminated resulting in low levels of contamination on the properties. At 
contract termination, sites used‘by contractors were decontaminated in accordance with the standards 
and survey methods in use at that time. Since the original assessments, radiological criteria and 
guidelines for the release of such sites for unrestricted use have become more stringent. In some 
instances, records documenting decontamination efforts could not be found, and the final radiological 
conditions of the site could not be adequately determined. As a result, the Formerly Utilized Sites 
Remedial Action Program (FUSRAP) was established in 1974 to identifjrthese formerly used sites and 
to reevaluate their radiological status (DOE 1980). The radiological survey detailed in this report was 
performed under the FUSRAP program. 
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The Linde site was investigated in October and November 1976 to determine the extent of on-site 
radiological contamination (DOE 1978). At that time, the investigation included direct measurements ,, .., 
of alpha contamination and be&gamma dose rates on floors, walls, ceilings, supports, and roof; 
collection of smear samples in the same locations to assess transferable contamination; measurement 
of external gamma levels; radiological analysis of exterior soil samples; and measurement of 
mstantaneous radon concentrationsBecause contamination~in some areas was above’limits set by ‘then 
current federal guidelines for release of property for unrestricted use, the property was designated for 
remediation under FUSRAP (DOE 1978). -. a.< I > ,. ^ *a. ,.* ” . “,. ,,. _._...“. ,v, 

A remedial investigation/feasibility study-environmental impact statement process was conducted 
to obtain sufficient site-specific information for assessment of the nature and extent of contamination 
at ‘the Tonawanda site and evaluation of remedial-action alternatives (DOE- 1993). This process 
included performing a characterization and identifying areas requiring additional investigation. Survey 
results at Building 14 indicated that most of the first floor contained fixed residual radioactivity 

,“/<n. . . . . (.., ^,_^ _*.,i , “.- ,,,,. j_,, “” .I.. , I. ̂  , ,.,‘ x 

ps i 
a “I 

Ir”h 

‘The survey was performed by members of the Measurement Applications and Development Group of 
the Life Sciences Division at Oak Ridge National Laboratory. 
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exceeding U.S. Department of Energy (DOE) guidelines’ with fixed-point beta-gammameasurements 
ranging from c/20 to 280,000 dpm/lOO cm’. Dust from the basement stairwell contained 590 pCi/g 
238U. The second floor appeared to be free of contamination. Based on these results, Building 14 was 
scheduled for further investigation and remedial action. 

. Jn 1996, Bechtel National, Inc. (BNJ), the project management contractor designated by the DOE, 
began remediation activities at Building 14. After significant effort by BNJ, remediation activities were 
turned over to IDM Environmental Corporation, a turnkey remediation subcontractor under the 
supervision of BNJ. When remediation in an area of the building was completed, an independent 
verification survey of the remediated area was conducted by the Measurement Applications and 
Development Group of ORNL. Under DOE, an independent verification contractor (WC) was 
assigned to ensure the effectiveness of remedial activities performed within FUSRAP and to confirm 
compliance with applicable guidelines. 

h 

- 

This report describes the independent radiological verification activities conducted intermittently H 

by ORNL from March 1996 through January 1999 in connection with Building 14.The objectives of 
the verification activities were to confirm (1) that available documentation adequately and accurately 
described the post-remedial action status of the property that was to be verified, and (2) that remedial 1--7 

action reduced contamination levels to within authorized limits. Figure 1 shows the general location 
of the former Linde property in relation to other sites in Tonawanda. Figure 2 shows the location of 
Building 14 at the Linde site, and Fig. 3 show the basic floor plan of the building. iL; 

SCOPE OF THX INVESTIGATION 

The radiological verification investigation included the following: 

Floor monito3 surveys of all smooth floor areas with further characterization of any suspect 
contamination with hand-held beta-gamma detectors. 
Beta-gamma scans of the building interior floor areas not appropriate for the floor monitor,’ 
interior floor-wall interfaces, and interior walls up to -10 ft. 
Beta-gamma scans of the horizontal surfaces associated with interior overhead areas, including 
I-beams, cross ties, ledges, and wall-ceiling interfaces where contamination would most likely be 
concentrated. . 

- 

Spot checks for contamination in additions and newly remodeled areas of the building. 
Measurement of transferable alpha and beta-gamma radiation levels at selected locations in the 
building. 
Collection and radiological analysis of soil samples from subsurface areas exposed after removal 
of the concrete floor and/or excavation of contaminated soil or after drilling through the concrete 
slab. 

-/ 

Measurement of gamma exposure rates at 1 m above the surface, at the surface, and at depths 
of 6 and 12 in. at soil sample locations. 
Systematic measurements using thin window NaJ detectors (FIDLER) at 2-m intervals in Areas 
8,10, and 11 and at l-m intervals in Areas 20B and 20B-1. 

‘DOE guidelines for total residual surface contamination in any one square meter for beta-gamma 
emitters: 5000 dpm.000 cm2 averaged over 1 m2 and 15,000 dpm/lOO cm2 maximum. (More details arc given 
in Table 1.) 

C 

%loor monitor described in Survey Methods section. 
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. Measurementof indoor radon levels in several areas ofthe building using electret radon monitors. 

. Examination of post-remedial action data collected by BNI and IDM Environmental Corporation 
and review of the post-remedial action report (BNI 1999). 

A radiological sun&y &he building exterior and exterior surface soil and grounds in the vicinity 
of Building 14 was not within the scope of this investigation. .,,...I. .r.:,*; _- _I ,_. ,, .(_, ;.. .a”b’p:- Ii ~..,. ‘, 

.aj “” ,j,...,. i. ,: . .._. _., * _ ‘“suK~p ,MEmoDs . &> ,I i *.\* ,_, I -*: .I ̂  “AS< .‘_, .lr‘.rr~. ., I.. . / 
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Bicron miniscaler/ratemeters with Geiger-Mueller (GM) pancake detectors were used to measure 
beta-gamma radiation levels. Radiation levels in counts per minute (cpm) were converted to 
disintegrations per minute (dpm) per 100 cm2. Gamma radiation levels were determined using portable 
sodium iodide (NaI) gamma scintillation counters connected to Victoreen Model 496 Thyac III 
ratemeters. Because NaI gamma scintillators are energy dependent, measurements ofgamma radiation 
levels in counts per minute were correlated to pressurized ionization chamber (PIG) measurements to 
determine gamma exposure rates in microroentgen per hour @R/h) (Rodriguez et al. 1992). 

Electret radon monitors manufactured by Rad Elec Inc. were used to measure radon 
concentrations in indoor air. The electret ion chamber contains an electrically charged Teflonm disk 
that attracts io,ns producedby the &cay ‘of rridon”~d‘its decay products. The at&ted ions cause a ,_,‘ ,.. i. r-&-&b& $i’ .&&;~~y sud.+-g ,&“;&. ~m~~‘~&.%~.~ik&et $,..,-& fi..zGiigd’.6;fore and ,8f2er, 

deployment, the change in total charge over the elapsed time period is proportional to the cumulative 
radon exposure. (Only the radon present in the room air, and not the radon progeny, can enter the 
electret chamber. The subsequent decay of the radon and the progeny resulting inside the chamber 
produces the measured ionization.) 

Bicron Model GJ FIDLER detectors connected to Ludlum 2221 scaler/ratemeters were used to 
measure the relative gamma fluence at the sutiace with the purpose of detecting gamma emitting 
radionuclide contamination beneath poured concrete floors, The FIDLER is a NaI(Tl) scintillation 
probe that is designed to be particularly sensitive to low-energy gamma and x-ray radiation. The 
sensitive volume is 5 in. in diameter by 0.063 in. thick and is very efficient at measuring gamma 
fluency rates entering perpendicular to the entrance window. The FIDLER is also sensitive to beta 
radiation and can be highIy efficient for detecting this depending on the configuration used. 

FIDLER measurements were not used for final verification purposes, but, rather, as a tool for 
further evaluation. FIDLER measurements were taken to assist IDM Environmental Corporation in 
selecting subsurface soil sampling locations. Measurements in counts per minute were taken with two 
different instruments. Because the results were not normalized, the observed values were compared 
only with other measurements taken with the same instrument. 

Fifty-two systematic soil samples were collected at 49 locations after removal ofthe concrete slab 
and excavation of subsurface soil or after core drilling through concrete. Eighteen biased samples were 
collecteh‘at 17 id&&%. ‘$&emat‘ic samples a&&en from preselected or ra.ndom.grid locations 
irrespective of surface gamma exposure rates. Biased samples are collected at locations with slightly 
higher surface gamma exposure rates relative to surrounding areas. Concentrations of 238U, 226Ra, and 

A+% 
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232Th were determined in soil samples using gamma spectrometry with high-purity germanium (HPGe) 
systems. --. 

Smooth floor areas of the building were surveyed with the Ludlum Model 239-1F gas flow 
proportional detector system (“floor monitor”), which includes a Ludlum Model 222 1 scaler/ratemeter 
connected to a Ludlum Model 43-37 detector probe mounted on a roll-around cart. The monitor was 
set in the beta mode (high voltage setting) where it is primarily used to detect beta radiation, although 
it is also sensitive to alpha and gamma in this mode. Anomalies detected with the floor monitor were 
further characterized with the GM pancake detector. Questionable spots with elevated radiation levels 
were sometimes analyzed on-site using a portable NaI gamma spectroscopy system. Gamma spectra 
were observed and compared to spectra of the radionuclides of concern. 

Smear samples were obtained by wiping selected surfaces inside the building in order to &sess‘ 
removable alpha and beta-gamma activity levels. Samples were counted using a gross alpha smear 
counter and a gross beta smear counter. 

._ 

rrr- 
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A scissor lift and a man lift were used to access high overhead areas inside the building such as 
I-beams, cross ties, and ceiling-wall interfaces. 

VERIFICATION SURVEY REXJLTS da 

Applicable guidelines for protection against radiation are summarized in Table 1. Typical back- 
ground radiation levels for the Tonawanda, New York, area are presented in Table 2. These data are 
provided for comparison with survey results presented in this section. Gamma radiation levels are 
presented in gross microroentgens per hour and FIDLER measurements in gross counts per minute. 
Similarly, background concentrations have not been subtracted from radionuclide concentrations in 
soil. Background count rates are subtracted in the conversion of alpha and beta-gamma count rates 
to disintegrations per minute per 100 cm2 (dpm/lOO cm2). 

In some instances, removal of the contamination or the contaminated structure would have 
a&&d the structural integrity of the building. In others, the contamination was inaccessible or 
removing it was not cost-effective. Therefore, the remediation subcontractor has listed, described, and 
characterized these areas in a “Summary of Locations Exceeding Remedial Action Criteria” (BNI 
1999), provided in Appendix A. (Figure 5-l of BNI 1999, which is not included in this report, shows 
more precisely the locations of these areas.) Independent verification surveys confirmed that the areas 
were above applicable guidelines and that the list was complete. Characterization data collected by the 
remediation subcontractor and subsequent dose assessment calculations for areas exceeding remedial 
action criteria were reviewed by the IVC but not verified. 

- 

-- 

PROCESS PIPING RADIOLOGICAL INVESTIGATION 

Process lines throughout Building 14 were evaluated and characterized for radioactive 
contamination by the remediation subcontractor. The methods and procedures used to conduct this 
evaluation and characterization were discussed with and agreed upon by the IVC. The NC also 
concurred with the findings of this investigation. The first section and Attachment 1 of Summary 
Report for the Process Piping Radiological Investigation Praxiar Building 14 are provided in 
Appendix. B. [Additional attachments to this report (numbered 2-6) are not included in Appendix B.] 
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GAMMA RADIATIOiV LEVELS 

Gamma exposure rates in areas where’the’concrete floor had been removed’and the exposed soil 
was being sampled are shown in Table 3. Gamma exposure rates in Building 14 generally ra&ged from 
10 to 14 ,&/h at 1 m above the soil surface and from 9 to 14 @X/h at the surface (Table 3). These 

.. ~levels are similar to typical backgroundlevels in the’Tonawanda, New York, area (Table 2). Higher 
. surface levels up to 18 ,&/h were measured in exposed.soil with elevated 238U. Further excavation 

was conducted to remove additional soil when 238 U concentrations above guidelines were measured. 
/ ‘^. ;. ’ i - :, -1 ::A<,.“*,+ .:>:: ” .&3.2## .$ ~ I _,.. t “.. h ::L.P-’ i’ <.; ;“+ I ,. :s.**i ~ ‘; k < “.- 1 ;,;e c ‘.T ._ .,“j,;~~~~~~~~ ” , ; j t-) p” “?‘;S I.. 6. ‘- ,, ,. ’ .,, , *.a,., _i ..* i / ” / .,*,_ ‘. , _ _ .r 

FIDLER MEASUREMENTS 

Results of FIDLER measurements in Areas 8, 10, 1 I, 21B, and 2OB-1 are shown in Appendix 
C. Measurements from each detector were compared with other measurements from the saxne detector 
to locate possible subsurface contamination and potential sampling locations for IDM. 

^,” ,. -, . _ “’ 2 ‘,; : j “i ,’ ‘-’ ” ; . ; :., I. ._ 

SOIL SAMPLES 

Soil sample locations are shown in Fig. 4, and results of radiological analyses are listed in 
Table 4. Concentrations of u8U in surface soil (O-15 cm) ranged from 0.50 to 5.5 pCi/g at 41 sample 
locations and from 8.1 to 670 pCi/g at 25 locations; subsurface soil (15-30 cm) ranged from 44 to 
195 pCi/g at four sample locations. Fourteen samples were above guideline values of 30 pCi/g for =*U 
at this site. Further excavation of soil was conducted to remove uranium-contaminated soil in 
Areas 12, 13, 144 and 20A after these soil samples were analyzed. Results from additional samples 
collected and%,nalyzed by IDM were verified. _, ,. : ., I ,I, ,,i.., L 1J-.d,:;. .:_, _,;, ..:1*..,.~ ?P ._,;: 11 ,. 

All accessible soil above guideline values was removed. In several areas, removing the soil would 
compromise the structural integrity of the building. In these, cases, the areas were described, 
characterized, and listed by the remediation subcontractor (BNI 1999) in the “Summary of Locations 
Exceeding Remedial Action Criteria” (provide&n Appendix A). Included in the list are soil underneath 
Area 12 west, east, and south walls; soil underneath Area 14N north wall and west wall; and soil 
underneath Area 14s west wall. .,,,:. n ,&.,-&?,.. ‘<“t j “<... -;:- #._ __“I ,.Z” i,w*,1”4s. i\.i’ ‘i/ / . ;l Ij /. L_ ,, /__ / _, : _j” :. L ;, Ilj_,. _ *. ,_, _; .<.. ..i’.” 

Concentrations of u6Ra and 232 . ., ,Th at soil sample locations (Table 4) ranged from 0.50 to 2.0 
pCi/g and f&n 0.26 ‘to 113 pCcg, “iespectively; in 70 samijles’ fidm 66 locations. These levels are 
similar to typical background levels of ?2a and 232 Th found in the Tonawanda arca (Table 2). 

&EAR SAMPLE ANALYSIS 

, Results of smear sample analysis aregiven in Table 5. No removable (transferable) alpha or beta- 
gamma emitting material was measured in 21 smear samples collected in 5 different areas of 
Building 14. All san$es v&e less than them&&mm detectable activity (MDA) ofthe smear counters. 
Removable radioactivity levels were well below applicable guidelines (Table 1). 

BETA-GAMMA ACTIVITY LEVELS 

Results of the surface beta-gamma scans of the floors, walls, and overhead areas on both the first 
and the second floor are summarized in Table 6. Detailed survey drawings are on file. Table 6 also 
notes other verification activities conducted in each area (e.g., collection of soil samples or smear 
samples, results of gamma scans, review of data collected by the remediation subcontractor, etc.). The 
last column of Table 6 references correspondence (included in Appendix D) releasing the area as below 
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the applicable guideline limits listed in Table 1. Total residual surface contamination limits for 
uranium in any one square meter (Table 1) are maximum 15,000 dprn/lOO cm2, average 
5000 dpm/lOO cm2, and removable 1000 dpm/lOO cm2. Therefore, an arca with scan results ranging 
from 3400 to 6400 dpm/lOO cm2, is below guidelines if the average measurement is 
~5000 dpm/100cm2 in any one square meter. Areas exceeding applicable guideline limits required 
further remediation. 

-. 

As indicated by the survey results listed in Table 6, all areas not designated for inclusion in the 
“Summary of Locations Exceeding Remedial Action Criteria” (Appendix A) were below guideline 
limits on the date they were released by the verification contractor. 

- 

- 
INDOOR RADON LEVELS 

Twenty electret radon monitors were deployed for periods of 18 to 33 days at 17 locations 
between May, 28, 1998, and September 29,1998. Sampling results are shown in Fig. 5 and Table 7. 
Radon concentrations in indoor air at Building 14 ranged from 0.4 to 1.6 pCi/L. All measurements 
were well below the EPA action level of 4 pCi/L. 

c”I 

- 

SIGNIFICANCE OF FINDINGS 
L;n 

Prior to remediation, fixed and removable beta-gamma emitting material was prevalent 
throughout most of Building 14 and in some of the process piping. Decontamination, performed by 
BNI and subcontractors under the direction of BNI, consisted of removal of surface contamination 
from floors, floor-wall interfaces, walls, wall-ceiling interfaces, and overhead areas; decontamination 
or removal of process piping; excavation and removal of subsurface soil; and vacuuming of dust. This 
independent radiological verification survey was performed to verify that the remedial action had 
reduced contamination levels to within authorized limits. 

.a 

Building 14 at the former Linde site in Tonawanda, New York, was thoroughly investigated inside 
for radionuclide residues. Surface residual activity levels were generally well below applicable 
guidelines for protection against radiation. Similarly, removable alpha and beta-gamma activity levels 
were below guidelines. Gamma exposure rates within the building were at typical background levels, 
and no elevated indoor radon concentrations were measured. 

- 

._ 

However, numerous areas exceeding DOE applicable guidelines still remain inside and underneath 
the building. These areas were either (1) inaccessible or (2) removal was not cost-effective or (3) 
removal would affect the structural integrity of the building. These above-guideline areas have been 
listed, described, and characterized by the remediation subcontractor (Appendix A), and dose to an 
exposed worker during typical exposure scenarios has been calculated. Based on the remediation 
subcontractor’s characterization data’ and dose assessment calculations, these areas pose insignificant 
risk to building inhabitants under current use scenarios. ‘However, future renovations, repairs, or 
demolition of the building must require prior evaluation and consideration of the areas. 

- 

C 

‘Radiological verification activities in these above-guideline areas (see Appendix A) were designated 
as outside the scope of the independent verification survey. No radiological survey activities were conducted 
in these areas by ORNL. 
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L Analysis oftheprojectmanagement contractor’s post-remedial action data (BNJ 1999) and results 
of this independent radiological verification survey by ORNL confirm that residual contamination ,.,“., ~“. .__/j/* ‘y . . . . ..^ 
inside the building is” either below the hnuts prescribedby DOE applicable. gGdel&es for protection 
against radiation or areas exceeding applicable guidelines have been characterized and a risk 
assessment completed. Building 14 can be released for unrestricted use under current use scenarios; 
however, arrangements must be made’to i&or% current ‘and future bu&hng owners of the locations 
of areas exceeding DOE guidelines and any associated restrictions concerning renovations, repairs, 
or demolition of the building. 

‘. .z.*. .r ..‘,. 
_.. ..z.,11 . i_l ,@” .a* ,. _I_, . ,; _. .,A. ,I - _“,. ,wm..j..,b_ ,*c a_ 
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Table 1. Applicable guidelines for protection against radiation 
, ,. . (Limits for uncontrolled areas) 

Mode of exposure Exposure conditions Guideline value 

Indoor gamma 

Gamma radiation Indoor gamma radiation level 20 pRAla 
(above background) 

I.. . ,, * ,_ a i ._,. I ,, I. 3% .. .‘“’ .,, 3 .% . . ,, ._.).l..I, .(, 

Surface contamination 

Y 

m t 

Total residual surface 
contamination in 
any one square 
meter b 

?J, ?J, U-natural (alpha 
emitters) 

or 
Beta-gamma emittersC 

Maximum 15,000 dpm.400 cm* 
Average 5,000 dpm/lOO cm* 
Removable 1,000 dpm/lOO cm* 

23?h, Th-natural (alpha 
emitters) 

Radionuclide con- 
centrations in soil 
(generic) 

.w g”i;@eta-p;t;;;na emitter) 
Maximum 
Average 
Removable 

**%a, =‘Th, transuranics 
Maximum 
Average 
Removable 

Radionuclides in soil I 

Maximum permissible con- 
centration of the following 
radionuclides in soil above 
background levels, averaged 

3,000 dpm/lOO cm* 
1,000 dpm/lOO cm* 
200 dpm/lOO cm* 

300 dpm/lOO cm* 
100 dpm/lOO cm* 
20 dpm/lOO cm* 

5 pCi/g averaged over the 
first 15 cm of soil below 
the surface; 15 pCi/g when 
averaged over 15-cm-thick 

p 

I*.-;r 

over a loo-m2 area 
226% 

U2Th 

soil layers more than 15 cm 
below the surface 

F 
‘ 1 Derived concentrations 

=‘Th 

Total uranium 60 pCilg” 
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Mode of exposure 

Table 1 (continued) 

Exposure conditions Guideline value 

Soil hot spot criteria 

Guideline for non- 
homogeneous con- 
tamination (used in 
addition to the loo-m2 
guideline)” 

Applicable to locations with 
an area ~25 m2, with signifi- 
cantly elevated concentrations 
of radionuclides (“hot spots”) 

GA = G,( 100/A)“, 
where 
GA = guideline for “hot 

spot” of area (A) 
G, = guideline averaged 

over a IOO-m2 area 

-. 

‘The 20 PlUh shall comply with the basic dose limit (100 mrem/year) when an appropriate- 
use scenario is considered. 

bTh ese surface contamination guidelines are consistent with NRC Guidelinesfor Decontami- 
nation at Facilities and Equipment Prior to Release for Unrestricted Use or Termination of 
Licenses for By-Product, Source, or Special Nuclear Material, May 1987. 

CBeta-gamma emitters (radionuclides with decay modes other than alpha emission or 
spontaneous fission) except “Sr, ***Ra, 223Ra, **‘AC, 1331, ‘*‘I, ‘*?, ‘*‘I. 

‘Guidelines for uranium were derived by DOE on a site-specific basis. A total uranium 
guideline of 60 pCi/g will be applied at the former Linde site. This corresponds to a 238U 
concentration of -30 pCi/g. 

“Guidelines specify that every reasonable effort shall be made to identify and to remove any 
source that has a concentration exceeding 30 times the guideline value, irrespective of area 
(adapted from Revised Guidelines for Residual Radioactive Material at FUSRAP and Remote 
SFMP Sites, April 1987). - 

Sources: Adapted from U.S. Department of Energy, DOE Order 5400.5, April 1990; U.S. 
Department of Energy, Guidelines for Residual Radioactive Material at Formerly Utilized Sites 
Remedial Action Program and Remote Surplus Facilities Management Program Sites, Rev. 2, 
March 1987; and U.S. Department of Energy, Radiological Control Manual, DOE/EH-0256T, 
April 1994. 
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Table 2. Background radiation levels and concentrations of selected 
.; I -radionuc!ides in so.il near Togawanda, New York 

Radiation level or radionuclide 
Type of radiation measurement concentration 

or sample 
Range Average 

Gamma exposure rate at 8-11 9 
ground surface @R/h) 

, .1.” x ,x 
Concentration of radionuclides 

pl; 
in soil @Ci/g) 
23TJ 0.8-1.1 1.0 
n6Ra 0.7-l. 1 0.9 
232Th OS-O.9 0.8 

f? . ., , a Values obtained f?& four locations in the To&w&da area. * 

“r P 3 P 

Source: R. E. Rodriguez, M. E:Murray, and M. S. Uziel. October 1992. Results of 
the Radio1ogicalSun.q at the Town of Tonawanda Landfill, Tonawanda, New York 

+ (TNyOO1), ORNIJRASA-92112, oxak Ridge National Laboratory, 
~. 
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Table 3. Gamma exposure rates at soil sample locations, Building 14, former Linde Uranium 
Refinery, Tonawanda, New York 

Sample 
ID” Area zationb 

Gamma exposure rate &R/h) 

1 m above Surface depth of comments 

surface 6 in. 

vs139 13 F, 10 

vs140 13 I, 10 

VS141A 13 L, 10 

VS141B 13 L, 10 

VS142A 13 P, 10 

VS142B 13 P, 10 

VSl43A 13 s, 10 

VS143B 13 s, 10 

vs144 13 v, 10 

vs145 13 v, 13 

VS146 13 s, 13 

vs147 13 P, 13 

VSl48 13 L, 13 

VSl49 13 I, 13 

vs150 13 P, 16 

vs151 13 S, 16 

vs152 13 V, 16 

vs153 12 G> 7 

vs154 12 1+0:5,7 

vs155 12 L, 7 

VS156 I2 p, 7 

vs157 12 L, 4 

VS158 12 I, 4 

vs159 12 G,4 

VS160 12 I, 1 

VS161 12 p, 1 

VS162 12 T, 1 

VS163 14N c, 1 

VS164 14N G, 1 

Systeyatic soil samples’ 

d 18 i7 

14 14 16 

14 18 20 

14 2oe 19f 

13 13 18 

13 18e 18f 

13 14 18 

d 18e 18f 

13 13 13 

13 13 14 

13 13 14 

13 14 14 

14 14 16 

13 13 13 

13 13 13 

13 13 13 

13 13 13 

15 15 14 

14 14 15 

14 14 14 

13 13 13 

14 14 13 

13 14 14 

13 13 13 

13 14 14 

13 14 15 

13 14 14 

13 13 13 

13 .13 14 

-3 ft below grade 

-3 fi below grade 

-3 fi below grade 

Refusal at depth of 11 in. 

-2 fi below grade 

Refixal at depth of 12 in. 

-3 fl below grade 

-3 fi below grade 

-2 ft below grade 

-2.5 ft below grade 

-3 R below grade 

-3 fi below grade 

-3 fi below grade 

-2.5 ft below grade 

-2.5 ft below grade 

-2 it below grade 

-3 it below grade 

-3 ft below grade 

-3 fi below grade 

-3 ft below grade 

-3 ft below grade 

-3 ft below grade 

-3 fi below grade 

-3 ft below grade 

-3 fl below grade 

-3 fi below grade 

-4.5 ft below grade 

-4.5 ft below grade 

- 



Table 3 (continued) 

Sample 
ID” 

Area Etionb 

Gamma exposuk rate (@h) 

I m above Surface depth of COIlUTKXlt.5 

VS165 14A L, I 

VS166 14N L,5 

VSl67 __ l4N ‘G,,s 

VS168 14N C,5 

VS169 14N c,9 

vs170 14N L,9 

VSl72 
: -. f&.. ‘“6; f3 

vs173 l4N‘ C, 14 

_ _ *. , surface 
13 I3 

13 13 

13 13 

13 I3 

12 I2 

13 13 

13 ” 13 

11 13 

,6in. 

I3 4 ft below grade 

13 4 ft below grade 

13 4 ft below grade 

14 -3 fi below grade 

I3 -2 ft below grade 

13 4 fi below grade 

13 -j A kelow grade ” 

13 4 fi below grade 

vs174 14N C, 17 

vs175 
‘^.‘“‘i;tN ,+‘.G,*ii 

r VSl76 14N L, 17 

vs 177 14s F, 1.5 

12 13 I3 -2 ft below grade 

13 I3 13 :3.Abelo&&ide ’ 

14 -2 fi below grade 

13 4 it below grade 

-P- 
i / 
‘ra) 

VS178 

,. ,1 

14s D,7 I2 12 g 4 ft below grade, rocky, 
waterat6in __“/,” , I .~A& _ __* ., ..,1 .i 2 --A . . , :. _.I ,. 

vs179 14s I,2 13 I3 I3 

VS180 9 B, 10 13 14 14 

VS181 9 Y6 I3 13 13 

--‘ VS.182 9A M,2 13 13 10 

VS183 14s C,lO I2 13 13 

VS184 14s F,ll I2 12 d 

VSl85 14s I, 14 10 9 d 

VSl86 14s B,l9 I 11 12 13 . 

VS187 14s B, 13.5 12 12 13 

Biased soil samples i 

iB23 20A N 13 18 16 
(-4), El 8 

YE324 20A NO,E17 12 13 I3 

VB25 20A vO,‘E12 ll- ‘12 13 

-3 it below grade 

-I 8 in. below grade 

-18 in. below grade 

n 20A / .__ .vB26 NO,E7 II 13 12h 

/ 

?-? 

i 

-3 i below grade 

-2 ft below grade 

-1 ft below grade 

-2.5 ft below grade 

-2.5 fi below grade 

-Sample taken below 5-h 
concrete slab 

-Sample taken below 12-h 
concrete slab 

-Sample taken below 12-k 
con&e slab 

-Sample taken below 12-h 
concrete slab 
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Table 3 (continued) 

Sample Area Grid 
Gamma exposure rate @R/h) 

ID” Locationb 1 m above Surface depth of Comments 

surface 6 in. 

VB27 

VB28 

vB29 

vB30 

vB31 

VB32 

VB33A 

VB33B 

vB34 

vB40 

v-B41 

VB42 

vB43 

vB45 

20A NO,El 11 

20A 

20A 

13 

13 

12 

12 

12 

12 

14A 

14A 

Nl, E3 

Nl, El8 

L, 12.5 

H, 15 

L, 1 

w,o 

w,o 

N, 3.5 

G, 5 

I, 5 

d 

d 

13 

13 

14 

13 

13 

13 

13 

13 

14N K, 12.5 13 

9c c, 1 13 

14SE D, 15 d 

11 

d d 

d d 

14 16 

14 16 

18 1s 

14 18 

18” 18f 

14 14 

14 15 

14 14 

13 14 

23 20 

13 13 

13h 

- 

-Sample taken below 12-in. 
concrete slab 

-2.5 ft below grade 

-2 fl below grade 

-3 ft. below grade 

-3 ft below grade 

-3 ft below grade 

-1” 

- 

4 ft below grade 

-3 ft below grade 

4 ft below grade 

4 ft below grade 

-2.5 ft below grade 

-2 ft below grade; scraped 
into wall to depth of -3 in. 

“Sample locations are shown on Fig. 4. 
‘Grid locations in meters measured north and east of the southwest corner of the room (NO, EO). In most rooms the 

number ofmeters north is indicated by a letter (e.g., A=1 m, B=2 m, . ..F=6 m, etc.) and the number of meters east by 
a number. 

cSystem&ic samples were collected in a systematic manner without regard to gamma radiation levels. 
dNot recorded. 
%epthof6in. . 
fbepth of -12 in. 
gWa&tmt;q~ of 6 in. 

‘Biased samples were collected at random and at points with slightly gamma radiation levels. 



Table 4. Concentrations of radionuclides in soil samples, Building 14, former Linde Uranium 
~_, Refinery, Tonawanda, New York 

Sample 
Area 

Grid Depth Radionuclide’concentration (pCi/g)” 

IDa Location’ . ,_” (4 . “TJ .“, - a. ,.,. I., . I.. ” ..Ic...l ._ =‘Ra p2Th. 

_. ._.. ” Systematic soil samplesd 

r 
vs139 13 F, 10 o-15 

vs140 13 I, 10 o-15 

m VSl41A 13 L, 10 O-15 
Vg141B 13 L, 10 

r. 
15-30 

+ I 
VSl42A 13 P, 10 o-15 

F”( V$142B 13 _. P, 10 15-30 

VSl43A 13 s, IO o-15 
VS143B 13 s, IO 15-30 

27 i vs144 13 V,lO o-15 

vs145 13 v, 13 o-15 

k” VSl46 13 s, 13 o-15 

VSl47 13 P, 13 O-15 

p .VS148 13 L, 13 O-15 
L 

vs149 13 i,13 o-15 

vs150 13 P, 16 ,. O-15 

* vs151 13 S, 16 O-15 

VS152 13 V, 16 o-15 ._ iSd‘. 1 ; (.I: ,:<, ,( j”. i‘. m ,F‘ I 
VSl53 12,. ,G,7 o-15 

VSl54 12 1+0.5,7 O-15 

vs155 12 . L,7 o-15 

VS156 12 p, 7 O-15 

vs157 12 L, 4 o:i5” 

VSl58 12 I, 4 O-15 

vs159 12 G; 4 O-15 
/ ‘..b .” 

VSl60 
<,. . 4. (b *? *.- 1 I, i 1 :r “‘“ollj ,- 

VS161 I2 P, 1 O-15 
vsli;2 . .* 12 . .: ?, * 

O-15 

f-? VS163 14N c, 1 O-15 

VS164 14N G, 1 O-15 

pr 
F ! 

_ VS165 l4A L, 1 O-15 

VS166 14N L 5 O-15 

41 zt2 1.0 *to.1 0.89 f 0.14 .- , sm. 

I3 f I 0.894 0.08 0.823tO.13 

53 f 2 !.I kO.1 0.99Ito.13 
140 ‘f 10 ‘I.1 zko.1 1.0 *to.1 

-20 * 2 0.94 f 0.08 0.95 * 0113’ 
44 f 2 0.95 l 0.09 0.96zkO.13 

20 f 1 0.91 f 0.08 1.0 *to.14 
95 f 2 0.94 f 0.09 1.1 *to.15 

2.3 f 0.4 0.86 f 0.08 0.94*0.13 

3.9Et 0.5 0.94 f 0.08 0.94 f 0.13 

1.7* 0.3 0.84 * 0.08 1.0 *to.1 

3.6* 0.5 0.92 f 0.08 0.83 kO.13 

45 f 2 0.96 f 0.08 1.0 =tO.l 

1.8* 0.3 6.87 f 0.08 0.94rto.12 

1.9* 0.4 0.73 f 0.07 0.85 * 0.11 

l.8* 0.3 0.82 f 0.08 0.85 f 0.14 

‘ :.. !><f 0.4 0.99 f 0.08 0.98*0.13 “. ._ Ii ‘4 .i _, is”. i ,r ..I %. 

8.4* 0.7 0.91 f 0.08 0.96ItO.13 

18 rt 1 0.93 f 0.09 0.95 f 0.13 

9.4* 0.7 1.1 hO.1’ 0.92 f 0.12 

12 f 1 0.62 f 0.06 0.76 f 0.11 
e... ,.. 

8.1 f 0.7 0.91 f 0.08 0.92 f 0.12 

5.5* 0.5 0.93 f 0.08 0.87 f 0.12 

4.5rt 0.5 ‘0.85 f 0.08 0.85zkO.11 
., i I * /., .I 1 . ,y .‘S .I?. 
12 f 1 0.78 f 0.07 0.88ztO.12 

20 f 1 0.83 f 0.07 0.88iO.13 

12 f 1 b.& f 0.08 ‘- 0.85 f O:i2 

1.4* 0.4 0.75 f 0.15” 0.58 f 0.08‘ 

12 f 1 0.60 f 0. IO 0.60 f 0.08 

2.9* 0.4 0.80*0.18 0.48 f 0.08 

2.0* 0.4 0.86 f 0.08 0.91 rto.13 
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Table 4 (continued) 

Sample 
lD” 

Area 
Radionuclide concentration (pCi/g)” Grid 

Locationb 
Depth 
(cm> TJ 226Ra “‘Th 

VSl67 

VSl68 

VSl69 

vs170 

vs171 

VS172 

vs173 

vs174 

vs175 

VS176 

vs 177 

VS178 

vs179 

VSl80 

VSl81 

VS182 

VS183 

VS184 

VS185 

VSl86 

VS187 

VB23 

VB24 

VB25 

VB26 

VB27 

VB28 

VI329 

VB30 

14N G, 5 

14N c, 5 

14N c 9 

14N L, 9 

14N Y 13 

14N G, 13 

14N c, 14 

14N c, I7 

14N G, 17 

14N L, 17 

14s F, 1.5 

14s D,7 

14s I,2 

9 B, 10 

9 Y6 

9A M2 

14s CJO 

14s F, 11 

14s I, 14 

14s B, 19 

14s B, 13.5 

20A 

20A 

20A 

20A 

20A 

20A 

20A 

I3 

N-9, 
El8 

NO, El7 

NO, El2 

NO, E7 

NO, El 

Nl,E3 

Nl, El8 

L, 12.5 

o-15 1.8 f 0.4 

O-15 3.3 f 0.8 

O-15 5.5 f 0.8 

o-15 1.3 f 0.4 

O-15 2.2 f 0.5 

o-15 3.3 i 0.8 

o-15 2.7 f 0.6 

O-15 4.0 f 0.7 

o-15 3.0 f 1.0 

O-15 1.3 f 0.4 

o-15 1.8 f 0.4 

o-15 4.5 f 1.3 

o-15 1.2 f 0.4 

O-15 1.3 f 0.3 

o-15 9.5 f 1.0 

O-15 0.5 f 0.2 

o-15 1.2 f 0.3 

o-15 1.9 f 0.7 

o-15 1.5 f 0.3 

O-15 3.8 f 0.5 

O-15 4.5 f 0.6 

Biased soil samples” 

O-15 170 zk20 

O-15 2.3 zk 0.4 

O-15 2.0 l 0.4 

O-8 9.8 f 1.0 

O-8 5.4 f 1.0 

o-15 0.63* 0.19 

O-15 1.4 f 0.3 

O-15 3.5 * 0.4 

0.86 zk 0.08 

0.98ItO.11 

1.2 zk0.l 

0.89 * 0.09 

1.2 io.l 

0.90 f 0. IO 

0.6OrtO.10 

1.4 zko.1 

0.70*0.15 

1.2 zko.1 

0.88 f 0.08 

1.0 *to.1 

0.81 f 0.08 

1.1 *to.1 

0.89kO.12 

0.56 f 0.08 

0.97 f 0.12 

1.3 l 0.1 

0.60 st 0.08 

1.0 hO.1 

1.0 zko.1 

1.6 ~tO.1 

1.1 *0.1 

0.94 f 0.07 

1.0 kO.1 

1.0 *to.1 

0.50 f 0.05 

1.6 ho.1 

3.0 zlzo.1 

0.92*0.13 

1.1 *0.2 

1.3 kO.2 

1.0 *0.1 

1.1 *0.1 

1.0 zto.2 

0.61 f 0.08 

1.3 *0.1 

0.85zkO.15 

1.2 AO.1 

0.92 f 0.12 

0.96*0.13 

0.94 f 0.13 

1.2 *to.2 

1.1 zto.2 

0.28 f 0.09 

1.3 AO.2 

1.1 kO.2 

0.26 AZ 0.09 

1.0 hO.2 

1.2 hO.2 

0.73 f 0.13 

0.83 f 0.10 

0.89ItO.10 

0.37 f 0.07 

0.51 zt 0.09 

0.28 f 0.06 

0.95 f 0.12 

0.93 -+ 0.16 

c 



VB32 12 33 Liz 1 0.99 f 0.13 0.91 f 0.18 
“s 
; VB33A 12’ w,o O-15 .- 90 f 10 0.9oio.15 1.1 i&i 

VB33B 12 w,o 15-30 55 *10 0.82 0.13 f 1.1 kO.2 

m vB34 ‘2 N, 3.5 o-15 36 f 2 0.96 f 0.14 0.77 f 0.22 

vB46 14A G, 5 o-15 39 f 5 0.85 *O.lO 0.80 f 0.20 

vB41 14A 
d”! 

I, 5 O-15 70 ‘zt 15 0.9dTo.is ‘0.77kO.10 
~ ,L ,.,a*. ;. 

VB42 14N _ K, 12.5 O-15 2.1 f 0.4 0.90*0.10 0.80 f 0.10 

vB43 9c c, 1 O-15 670 i70 2.0 kO.2 1.3 *to.3 
E 

vB45f 14SE D, 15 O-15 4.8* 0.6 1.0 *0.1 1.2 rto.2 
: 

fy i 
, 

,? 

‘Tknple locations are shown on Fig. 4. 
&Grid locations in meters measured nor& and east of the southwest qomer of the room (NO, EO). In most 

rooms the number of meters north is indicated by a letter (e.g., A=1 m, B=2 m, . ..F=6 m, etc.) tid the nknber 
of meters east by a number. 

?ndicated counting error is at the 95% confidence level (+=2o). 
‘Systematic samples were collected in a systematic manner without regard to gamma radiation levels. 
biased samples were collected at random and at points With slightly gamma iadi&oti levels. 
ho samples numbered W35-VB39 or VI%. 

I , < ,.,_ 
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Table 5. Transferable alpha and beta-gamma measurements at Building 14, 
former Linde Uranium Refinery, Tonawanda, New York - 

Smear 
sample 
ID 

Location 
Date smear 

collected 

Removable radioactivity 
(=eM 

Alpha’ Beta-gammab 
(dpm/lOO cm’) (dpm/l 00 cm*) 

VT50 Large hallway, east wall 

VT51 Large hallway, west wall 

VT52 

VT53 

VT54 

VT55 

VT56 

VT57 

VT58 

VT59 

VT60 

VT61 

VT62 

VT63 

VT64 

Area4,2meastofSW 
comer 

Area 4,3 m north of E 
wall 

Large hallway; NO, E3C 

Large hallway, south 
wall; NO, El 7; beam= 

Area 2; N3.5, E5C 

Area 2; N3.5, E9’ 

Are-a 15,15A 

Area 15,15A 

Area 15,15A 

Area 15,15A 

Area 15,15A 

Area 15,15A 

Area 15,15A 

g-16-97 

g-16-97 

9-l 8-97 

9-18-97 

9- 18-97 

g-18-97 

9- 18-97 

g-18-97 

11-12-97 

11-12-97 

1 I-12-97 

1 I-12-97 

1 l-12-97 

1 l-12-97 

1 l-12-97 

fi 
WI i-281 

PI f-111 

PI r-391 

PI WI 

PI L-61 c- 

PI C-281 

I-171 

l-71 I- 451 

r-71 ~251 

PI PI 

PI I-651 

PI r-901 

I-71 r-401 

i-71 E-1 01 

c 
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Table 5 (continued) ,1 

Smear 
Removable radioactiv&y 

sample Location 
Date smear (sl==d 

ID 
collected Alphaa Beta-gammab 

(dpm/l 00 cm’) (dpm/lOO cm*) 

VT65 Area 15,15A 1 I-12-97 [71 l-401 

VT66 Area 15,15A 1 l-12-97 r71 r-351 

VT67 Area 15,15A 1 I-12-97 L-71 PI 

m 
: VT70 Area 14N, overhead 

beam 
l-13-98 [O] “” [4 c 

F-4 
I + li I 
,.. I 

VT71 Area 14N, H, gd 
.- 

l-14-98 PI 1281 .“, _ ,_., / 

ICI *I VT72 Area 14N; D, 2d l-14-98 PI L-391 
. 

%IDA for alpha activity = 9 dpm/lOO cm*. 
bMDA for beta activity = -125 dpm/l 00 cm*. 
‘Grid locations in meters measured north and east of the southwest comer of the room (NO, EO). 
‘Grid location with number of meters north of southwest comer of room indicated by a letter. (e.g., 

A=1 m, B=2 m, . ..F=6 m, etc.) and number of meters east by a number. 

Note: AI1 values represent the actual measurement less the background response of the detector 
used. A value in brackets [#I#] indicates that the measurement was not discernable Corn the 
background response of the detector (95% confidence). 

. ,,>a. r*I _,_ I_ I_ ,m ..‘ i_ I << 



Table 6. Verification survey activities summarized by area, Building 14, 
former Linde Uranium Refiners, Tonawanda, New York 

Area No.” 
Date of 
survey 

Survey results and/or comments6 Date released as 
below guidelinesc 

2nd floor 

2nd floor 

2,394, & 
large 
hallway 

2 

3 

9-15-97 
9-16-97 

9-15-97 
9-16-97 

9-15-97 

9-18-97 

9-15-97 
9-16-97 

Secondfloor 

*Surveyed -60% of overhead areas and -50% of wall area. No areas elevated above guidelines. 
- Overheads 600-2300 dpm/lOO cm2. 
- Walls 600-1500 dpm/lOO cm2. 
-2nd floor added after Manhattan Engineering District activities. No contamination suspected on floors 
and internal walls that have not been surveyed. 
l 2nd floor completed 

*Random FIDLER measurements. Nothing above typical background. Completes 2nd floor. 

First floor 

2nd floor 5-5-97 

-Walls surveyed. No elevated areas. 

*Overheads 300-1800 dpm/lOO cm’. 
*Walls 1200-2100 dpm/lOO cm2. 
*Floor monitor. No anomalies. 
*Beta-gamma pancake survey 600-1800 dpm/lOO cm2. 
*Smears VT56, VT57. 

*Walls 750-1800 dpm/lOO cm2. 
*No anomalies. 

*Floors, 600-1500 dpm/lOO cm2; comers and edging 600-1800 dpm/lOO cm2. 
*Overheads 600-1200 dpm/lOO cm2. 
*No anomalies. 

*Overheads, 900-2100 dpm/lOO cm2. 
-Walls, 750-1800 dpm/lOO cm2. 
*Floors, 600-1800 dpm/lOO cm2; smears VT52 and VT53. 
*No anomalies. 

‘r I 1 I 1 

Area 2 10-27-97 

Area 3 10-27-97 

Area 4 10-27-97 



Large 
hallway 
(north of 
Area 4) 

5A 
5B 
5Cl 
5C2 
5c3 
5D 
5Dl 
5D2 
Ladies 
Hallway 

7A 
7B 
7c 
7D 
Men’s 
Room 

8A 

8A 

9-15-97 
9-16-97 

*Surveyed with floor monitor. No anomalies. 
*Results of beta-gamma pancake survey: 
- Overheads 600-3600 dpm/lOO cm2. 
- Walls 1200-1800 dpm/lOO cm2. 
- Floor-wall interface 900-1800 dpm/lOO cm*. 
- 2 floor anchors 24,000 dpm/lOO cm2 and 27,000 dpm/lOO cm2. (Removed by IDM.) 
*Smears VT50, VT5 1, VT54. 
l IDM poured a slushy concrete mix (tillable flow) into excavated pits and trenches located in large hallway 
area. Previously verified data sent by IDM. 

g-15-97 
g-16-97 

*Overheads this area built after Manhattan Engineering District activities ceased. Not surveyed. 
*Walls and floors generally 900-2100 dpm/lOO cm2. Specifics all below guidelines: 
- 5A, 2 small spotty areas -14 in. x 20 in., -3300-4800 dpm/lOO cm’. 
- Stairwell south of 5A, area -15 in. x 10 in., spot7 1800-3300 dpm/lOO cm2. 
- 5B, spot on outside wall 1400-2200 dpm/lOO cm . 
- 5C2, spot on outside wall 600-2300 dpm/lOO cm2. 
- East wall of hall, know area 1 l,OOO-12,000 dpm/lOO cm2 under wall ledge. Considered part of Area 9 

and remediated during cleanup of Area 9. 

9-16-97 
9-17-97 

*Overheads this area built after Manhattan Engineering District activities ceased. Not surveyed, 
*Surveyed this area with floor monitor and beta-gamma pancake detector. 
*General range walls and floors 600-800 dpm/lOO cm2. 
*Room 7B, 1 anomaly 1800-3300 dpm/lOO cm2 inside larger area 3300-7800 dpm/lOO cm2. 

9-15-97 
9-16-97 

*Walls, floors 750-2106 dpm/lOO cm2. 

6-2-98 l Overheads surveyed with Area 9, generally 300-1800 dpm/lOO cm2. No areas near guidelines. 

Offices, men’s 
room 10-27-97 

Ceilings 6-10-98 
(with Area 9) 

Large hallway 
10-27-97 

Offtces, ladies’ 
room, hallway 
10-27-97 



Table 6 (continued) 

Area No,’ 
Date of 
survey 

Survey results and/or commentsb 
Date released as 
below guidelinesC 

8A 7-16-98 *Floor and 3 walls below guidelines, 300-1200 dpm/lOO cm2. 

8 

8 

8, 10, 11 

9 Lab 

4-14-97 

4-15-97 

*Completed accessible overhead area (-30% area blocked); 600-1800 dpm/lOO cm2. 

*Blocked area cleared. Completed survey, 
- Floors 600-2700 dpm/lOO cm2. 

Above-ground 
surfaces 5-5-97; 

- Overheads 600-1800 dpm/lOO cm2 with one spot 11,000 dpm/lOO cm2. This is a small spot that meets Subsurface 
guidelines. 10-27-97 

4-15-97 OFIDLER measurements on 2-m grid. Results provided 2 sampling locations for IDM 

6-2-98 *Overheads. 
- Scaffolding erected with walkboards. 
- -40% of horizontal surfaces surveyed concentrating on I-beams and other structures most likely in place 

during Manhattan Engineering District activities. 
- Much of 9 Lab overhead inaccessible due to ventilation system. 
- Generally 300-1800 dpm/lOO cm2. Few spots 48004300 dpm/lOO cm2. No areas near guidelines. 

Other areas 
9-16-98 
(with Area 9) 

Above-ground 
surfaces 5-5-97; 
Subsurface 
10-27-97; 
Remaining areas K 

7-7-98 

Ceilings and 
overheads 
6-10-98 



Area No.” 
Date of 
survey Survey results and/or commentsb 

Date released as 
below guidelines’ 

9 

9 

10 

11 

7-9-98 *Surveyed floor and subsurfaces, 13-16 pR/h. Below guidelines with the following exceptions. 
- Floor underneath two large hoods on east side of room will remain as contaminated surfaces.d 
- Room 9B, -3-m2 area on N wall up to 17,000 dpm/lOO cm2; typically 9000-I 1,000 or 

12,000 dpm/lOO cm2. (Wall removed by IDM.) 
- Room 9D, end of one pipe = 71,000 dpm/lOO cm2. (Not cost-effective to remove.‘$ 
- Area on south wall at location A, 10 ranged up to 32,000 dpm/lOO cm2 (generally 

1 l,OOO-17,000 dpm/lOO cm2). (Wall removed by IDM.) 
- 4 lead anchors up to 53,000 dpm/lOO cm2; lots of non-contaminated lead anchors. (Removed by IDM.) 
- Column at location D, 9 contaminated around base 17,000-44,000 dpm/lOO cm2. (Removed by IDM.) 
- Hottest spot in trench = 23 ,&/h, 130,000 dpm/lOO cm2. (Removed by IDM.) 
- Biased soil sample VI343 containing 670 pCi/g u8U collected at this location (C, 1). (Area excavated 

further by IDM.) 
- Systematic soil samples VS 180-VS 182 collected in Area 9; VS 18 1 contained 9.5 pCi/g 238U; others 

similar to typical background. 

7-16-98 *After additional excavation, IDM supplied soil sample data to ORNL for verification. 
*Inside walls with associated contamination had been removed by IDM. 

4-14-97 *Surveyed -50% of overheads, -70% of floors, and 1 m up on wall. 
- Floors 600-3600 dpm/lOO cm2. 

Above-ground 
surfaces 5-5-97 

- Overheads 600-1800 dpm/lOO cm2. 
- Walls, 2 spots with elevated measurements within guidelines. No action needed. 
(1) East wall upper horizontal surface, 1 m x 30 cm = 5000 dpm/lOO cm2. 
(2) South wall upper horizontal surface 1 cm x 75 cm = 5000-7500 dpm/lOO cm2. 

Subsurface 
10-27-97 

4-14-97 *Surveyed -50% of overheads, -70% of floors, and 1 m up on wall. 
- Floors 600-2700 dpm/lOO cm2. 
- Overheads 600-1800 dpm/lOO cm2. 

Exposed soil, 
concrete floor, 
walls 9-16-98; 
Soil samples 
10-23-98 



Table 6 (continued) 

Area No.” 
Date of 
survey 

Survey results and/or commentsb Date released as 
below guidelinesc 

11 4-15-97 %urveyed 30% walls. No anomalies 

Corridor 8-28-97 

Stairwell 
leading to 
utility 
tunnel in 
Area 12 

Stairwell 
‘leading to 
utility 
tunnel 

Pipes in 
utility 
tunnel near 
Area 12 

Pipe in 
Area 12 
sump 
(tunnel 
access) 

Sump in 
utility 
tunnel 

1 1 

*Floor (300-1500 with exception of a few elevated areas that will be remediated) below guidelines. 
*Walls 1800-2700 due to high background from brick. 
*Overheads O-900 dpm/lOO cm2 (only looked at certain areas). 

10-27-97 
7-7-98 

5-4-98 *O-l200 dpm/lOO cm2. 5-20-98 
*Overhead electrical conduits elevated on top of the steam line. IDM will remediate. 9-2 l-98 

-Walls, stairs, floor, ceiling, and electrical conduits. 

5-6-98 l IDM to conduct more decon work on pipes in this area. After decon, IDM supplied data to ORNL for 
verification. 

7-16-98 l Re-surveyed after decon, 300-1800 dpm/lOO cm2; highest spot 3300 dpm/lOO cm2. 9-2 l-98 

*Reviewed IDM data. 1 l-IO-98 
*Released surface of sump and east and west drain lines. 
*North drain line exceeds DOE criteria.d 

Above-ground 
surfaces 5-5-97; 
Subsurface 
10-27-97 

t4 

10-23-98 
G-2 

9-21-98 



Area No.” 
Date of 
survey Survey results and/or commenth Date released as 

below guidelinesC 

12 

12 & 13 

12 &I3 

12 & 13 

4-15-97 *High bay room with 30-ft ceilings. 
*Floor and floor-wall interfaces contaminated. This will be removed to access subsurface contamination. 
*Surveyed walls and overheads (5060% of overheads). 
- Hot spot above guidelines on lower horizontal surface of upper I-beam (overheads on west walQd 
- Ledge on the west wall with several areas onnpper horizontal surfaces above guidelines. Will be 

demolished withthe floor. (Removed.) 

7-15-97 

7-16-97 

*Gamma scan, 4 biased soil sampling locations identified. 

*Beta-gamma scan of edges of footers. 
*Began taking soil samples. 

7-17-97 l Highest count rate where can access underside of concrete; maximum 37,000 dpm/lOO cm2 at 
location J+O.5, 1. 
-Several spots along west knee wall 5000-10,000 dpm/lOO cm2. (Approved as above-guideline area.d) 
*Southwest corner, concrete at wall-floor interface 25,000 dpm/lOO cm2. (Removed) 
*One area soil contamination identified and remediated by IDM. 

Surface above 1 ft 
of floor-wall 
interface 5-5-97 

Area 12 &I3 
subsurface & 
remaining floor 
7-30-97; 
Area 12 10-27-97 



Table 6 (continued) 

Area No.” 
Date of 
survey 

Survey results and/or commentsb 
Date released as 
below guidelinesC 

13 3-4-96 
3-5-96 

*Using man lift, surveyed overheads including cranes, trusses, and supports. 30-ft ceiling and several 
pieces of equipment hindered mobility. Generally, west side of beams against west wall >5000 dpm/lOO 
cm2, and rivets at junctions above criteria. Contamination noted @earns and junctions numbered for 
reference (see site sketch on data sheet)]: 
- Steel plate between western most north-to-south I-beam and west wall; area = -108 ft2; loose dust and 

debris up to 8000 dpm/lOO cm2. 
- Steel place/brace connecting crossbeams at ceiling-wall interface (west face); area = 0.3 m2; 11,000 

dpm/lOO cm2. 
- Junction coupling plate (rivets) at junction #5; area = 500 cm2; 11,000 dpm/lOO cm2. 
- Steel place/brace, rivet area coupling crossbeams at ceiling-wall interface (western face); area = 0.3 m2; 

35,000 dpm/lOO cm2. 
- Brace south side of beam #2 at crane-rail interface; area = 600 cm2; 58,000 dpm/lOO cm2. 
- Brace/beam support at west wall -2.5 ft above crane support top; area = -700 cm2 (riveted area); 21,000 

dpm/lOO cm2. 
- Crossbeam south of junction 6 western face; area = 100 cm2; 20,000 dpm/lOO cm2. 
- Riveted area west of beam #9 and north of beam 3; area = -400 cm2; 17,000 dpm/lOO cm2. 
- I-beam running north to south, I-beam #lo; 0.1 by 1.5 m; average 6300 dpm/lOO cm2, up to 7800 

dpm/lOO cm2. 
- Location #3 -1 m down from ceiling, painted white; area = 100 cm2; 15,000 dpm/lOO cm*. 
- Center brace for long crossbeam running from #5 at west wall to #8 at east wall; area = 500 cm2; 23,000 

dpm/lOO cm2. 
- North of junction #I on crossbeam; area -500 cm2; 23,000 dpm/lOO cm2. 
- South of junction #1 on crossbeam; area = -200 cm2; 23,000 dpm/lOO cm2. 
*Floors and baseboards checked, floors, baseboards, and north wall need further decontamination. 
*NOTE!: This was the first area surveyed in Bldg. 14. A new remediation contractor (IDM Environmental 
Corp) took over cleanup activities after this date. 

13 4-16-97 *Surveyed walls and overheads (50-60% overheads). 
- Crain rail approved for above-guideline area.d 
*Checked floors and floor-wall interfaces. 

7-30-97 
7-7-98 



1 

Area No.’ 
Date of 
survey 

Survey results and/or commentsb Date released as 
below guidelinesC 

14N 1-13-98 

14N I-14-98 

14N 1-15-98 

14sw 1-16-98 

14N 
14sw 

3-4-98 

14sw 3-4-98 

14SE 
14sw 

14sw 

3-5-98 

5-4-98 

*Began survey of overheads. Generally 600-1800 dpm/lOO cm2. 
- Spot on I-beam (at D, 2) 17,000 dpm/lOO cm2. See smear VT72. 
- Spot on cross member (at H, 9) 17,000 dpm/lOO cm2. See smear VT71. 
- Smail spot -20 cm2 (at C, 14) 14,000 dpm/lOO cm2. Will average. See smear VT70. 

*Overheads scanned., 
*Lower portion of walls scanned. 

*Completed survey of -50% of overheads concentrating on probable areas of contamination (i.e., 
horizontal surfaces, bolts, cross members). 
*Surveyed bottom 3 meters of walls (-30%). 
- Walls range from 300-1800 dpm/lOO cm2 with an area -2600 dpm/lOO cm2. 

*Surveyed lower areas to -10 fi up wall (600-1800 dpm/lOO cm2). 
*Anchor bolts 2700-3300 dpm/lOO cm2. 

*Surveyed soil and lower portion of wall this trip. 
*Several areas along the knee wall (concrete surface and soil underneath) above criteria. These have also 
been identified by IDM and are to be included in the hazard assessment. 
*Soil scanned with NaI detector; 3 biased soil sample locations identified. 
*Collected 3 biased soil samples and 15 systematic samples. 
*Scanned lower portion of wall (up to -10 ft). 
*Conferred with lDM (remediation contractor). Elevated soil on 14N-14SW boundary to be removed 
overnight. Area will be ready for verification tomorrow. 

*Contaminated concrete ledge 20 ft up bordering 14SE (area with 55-tt ceiling) will be removed with 
decon of 14SE. 

*Completed surface surveys and soil sampling. 

*Overheads (not ceiling) O-1200 dpm/lOO cm2. 
- NW comer (overheads) on a former window sill, crack in concrete -4000-7000 dpm/lOO cm2. 

All surfaces 
above 6 in. from 
floor-wall 
interface I-30-98 

14N and 14SW 
subsurface and 
remaining floor 
3-16-98 

14SE 6-10-98 



Table 6 (continued) 

Area No.’ 
Date of 
survey 

Survey results and/or commentsb 
Date released as 
below guidelinesC 

14sw 5-5-98 *Overheads (I-beams and cross members) surveyed with lift. 
- -50% coverage. 
- All areas clean except the lower horizontal surfaces of I-beams closest to the wall. Areas will be added to 

hazard assessment. 

14sw 
14SE 

6-l-98 *Surveyed -35-40%.of ceiling (55-ft ceiling in Area 14SW) using scissor lift, generally 
300-1800 dpm/lOO cm2. 
- Found one slightly elevated area (2400-3000 dpm/lOO cm2) and one significantly elevated area 

(3300-59,000 dpm/lOO cm2) located on the uppermost I-beam on the N wall. Contamination covered 
-10-15 ft on horizontal (lower) surface. IDM chiseled away the significantly contaminated area. 

14SW areas 12 ft 
above floor 
5-20-98; Ceilings 
6-10-98 

14SW accessible 
areas above 6 in. 
from floor-wall 
interface l-30-98 

14SE 6-3-98 *Overheads and walls. 
- After climbing 25-30 ft on scaffolding, decided unsafe. 
- Reviewed IDMs post-remedial action survey data. 

10-10-98; 
Ceilings 10-23-98 

14s 7-8-98 *Surveyed above the bridge crane, -25% of horizontal surfaces and cracks and crevices likely to contain 
contamination. The following s ots and small areas were noted. All are below guidelines. 
- Spot in NW comer, P -500 cm = 12,000 dpm/lOO cm2. 
- NW comer, horizontal on I-beam, -4 ft x 10 cm = 3300 dpm/lOO cm2. 
- Spot at NW wall = 1600 dpm/lOO cm2. 
- Spot at N center wall, X100 cm2 = 3800 dpm/lOO cm2 (smear showed no transferable contamination). 
- Along N wall, generally 900-2400 d{m/lOO cm2 (red brick), 
- Spot at NE wall = 1600 dpm/lOO cm . 
- W ceiling vent = background. 
- E ceiling vent = 900-2100 dpm/lOO cm2. 
- SE, 2-ft x 4-R area = 5000 dpm/lOO cm2. 
- SE, area 18 in. x 3 in. = lO,OOO-15,000 dpm/lOO cm2 (smear showed no transferable contamination). 

14SE 7-16-98 *Gamma scan of floor and subsurface (11-13 @/h). 
*Systematic samples VS183-VS187 and biased sample VI345 (13 pR/h) collected this date. 
*Remaining floor scanned with beta-gamma pancake detector (300-2400 dpm/lOO cm2). 
*One area above guidelines. This area to be chipped and IDM to take additional HP data. 

14 *Soil samples cleared 10-23-98 



Area No.” 
Date of 
survey 

Survey results and/or commentsb 
Date released as 
below guidelinesC 

15 1 l-10-97 

15 11-11-97 

15A 11-11-97 

15A 
15Bl 
15B 

15A 

15A 

15B-1 

15B-1 

11-12-97 *Need IDM data on overhead. 

11-12-97 

11-12-97 

11-12-97 

11-12-97 

15A, 15B, 
15B-1 

*Gamma scan lo-13 ,uR/h, 14 PW in comer geometry. 
*Beta-gamma scan of floor-wall interfaces; small spot 2500 dpm/lOO cm2; No contamination above 
guidelines. 
*Surveyed all accessible floor areas with floor monitori one area 15,000 dpm/lOO cm2; remediated by IDM. 
e-33% of overheads surveyed; 600-3300 dpm/lOO cm , 
*Began wall scan. 

*Continued survey of overheads and walls. 
*Surveyed pit in southern end of area. 
*Released 11-12-97 

*Contamination on cohunu adjacent to Area 15 (lO,OOO-15,000 dpm/lOO cm2) covering area of -% m2. 
Cleaned up by IDM. Cleared 11-12-98. 
*Completed walls. 
*Took smears and alpha measurements 

*Need IDM data on drain and pit. 

*Completed overhead scan. 

*One spot 15,000 dpm.000 cm2. Cleaned up by IDM. 

*Checked drain near 15B-1. No contamination detected. 
*Finished overheads. Overhead area cleared. 

*Interior surfaces and subsurface cleared 

12-12-97 

Interior surfaces 
and subsurfaces 
cleared 12-22-97 



Table 6 (continued) 

Area No.” 
Date of 
survey 

Survey results and/or commentsb Date released as 
below guidelines’ 

20A 7-18-96 

20A East 

20A West *Review of IDM data. l-30-98 

20B 10-28-96 
20B-1 10-29-96 

2oc 10-28-96 
10-29-96 

21 2-5-98 

10-28-96 
10-29-96 

*Survey of remaining concrete floor and exposed subsurface area. Area cluttered by equipment, tools, and 
storage shelves. Areas of note: 
- 2-e by 15-e area on concrete floor at base of north wall with 4 to 6 spots >15,000 dpm/lOO cm2. 

Recommend remediation. 
- Subsurface area in southeast comer 18 ,&& 14,000 dpm/lOO cm2 appears to continue north and east of 

comer. 
- Subsurface trench generally 3300-5100 dpm/lOO cm2. 
- Plastic cover on pipe in trench 15,000 dpm/lOO cm2. 
- ON, 7E vertical pipe, -3 in., 16,000 dpm/lOO cm2. 

*No elevated areas. 

*Surveyed -50% floor and wall surfaces. No elevated areas. 

*No elevated areas. 

*Obtained background information on activities conducted in the 2 sumps. Toured area. 
Gumps removed and excavated down to 12-15 ft. 
*Reviewed data from IDM. 
*RIM split soil samples sent to ORNL for analysis. 

7-7-98 

12-30-96 
7-7-98 

12-30-96 K 

7-7-98 

12-20-96 
7-7-98 

7-7-98 
9-21-98 



- ‘3 

Area No.” 
Date of 
survey 

Survey results and/or commentsb 
Date released as 
below guidelines” 

Bldg. 14 5-6-98 

Bldg. 14 5-28-98 

Meeting to decide on placement of radon chambers. 

Radon detectors placed by Doug Davis of SEC and Steve Nakasaki of BNI. 

BNI = Bechtel National, Inc., remediation contractor. 
FIDLER = field instrument for the detection of low-energy radiation. 
IDM = IDM Environmental Corporation, remediation turnkey subcontractor, 

“Area numbers shown on Fig. 3. No second floor drawing shown. 
‘Grid locations in meters measured north and east of the southwest comer of the room (NO, EO). In most rooms the number of meters north is indicated 

by a letter (e.g., A=1 m, B=2 m , . ..F=6 m, etc.) and the number of meters east by a number. 
‘See correspondence in Appendix D. 
‘See “Summary of Locations Exceeding Remedial Action Criteria” in Appendix A. 



Table 7. Results of radon measurements in indoor air at Building 14, 
former Linde Uranium Refmery, Tonawanda, New York 

Location in Building 14 Electret serial 
(see Fig. 5) number Start date Stop date Total time Radon concentration Radon concentration” 

hours (days) wi/L) wu 

Areas 2 and 3 

Area 4B 

First floor offices, 5A 

First floor offices, 5A 

Frist floor offices, 5B 

First floor offkes, 5C2 

First floor offkes, 5C3 

Small Hallway 

Area 8 

Area 9 

Area 9 (duplicate) 

Corridor 

Area 13 

Area 13 (duplicate) 

Area 14-North 

Area 14-South 

Area 15 

Area 20A-East 

Area 2OA-West 

Area 20B 

SR5034 

SR5119 

SO6225 

SR5026 

SO6122 

SO6152 

SR5168 

SR5182 

SO6149 

SO6275 

SO6323 

SR5233 

SR5199 

SO6157 

SO6245 

SO6126 

SR5229 

SR5013 

SR5225 

5-28-98 6-29-98 

5-28-98 6-29-98 

5-28-98 6-29-98 

5-28-98 6-29-98 

5-28-98 6-30-98 

5-28-98 6-29-98 

5-28-98 6-29-98 

5-28-98 6-29-98 

5-28-98 6-29-98 

8-26-98 9-28-98 

8-26-98 9-28-98 

8-26-98 9-28-98 

5-28-98 6-29-98 

5-28-98 6-29-98 

8-26-98 9-28-98 

9-10-98 9-28-98 

5-28-98 6-29-98 

5-28-98 6-29-98 

5-28-98 6-29-98 

5-28-98 6-29-98 

775.9 (-32) 1.1 

775.8 (-32) 1.5 

775.4 (-32) 0.7 

768.2 (-32) 0.5 

792.9 (-33) 0.4 

775.5 (-32) 1.2 

775.5 (-32) 0.6 

775.9 (-32) 0.5 

776.1 (-32) 1.2 

787.3 (-33) 1.1 

787.3 (-33) 0.8 

787.1 (-33) 1.2 

776.2 (-32) 0.9 

775.2 (-32) 0.8 

787.2 (-33) 0.6 

427.4 (-18) 1.6 

775.8 (-32) 0.7 

775.7 (-32) 1.2 

775.8 (-32) 0.7 

0.0055 

0.0075 

0.0035 

0.0025 

0.002 

0.006 

0.003 

0.0025 

0.006 

0.0055 

0.004 

0.006 

0.0045 

0.004 

0.003 

0.008 

0.0035 

0.006 

0.0035 

775.8 (-32) 0.5 0.0025 

“Working level (WL) measurements were not performed The listed values were estimated using the assumption that the concentration of radon progeny in 
room air was equal to 50% of the measured 222Rn concentration, 
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A number of iocaaions were identified where residual contamination exceeding the remedial action criteria ..; __ -2 - 1 _ . . * .“,_. “XT I 
remained after decontamination efhorts. These locations (;c;-u~~m~~Areas 9; ‘is; ‘i3, 14 North,‘14 South, 15,20A 
East, and 21. Contamination exceeding the criteria was left in place only after all best efforts at 
decontamination were made and the criteria for supplemental limits were carefirlly’evaluated. These locations i- . . _. fall into severai catego~~~~~~~~~~~~~~~“~~~~es && 6f s‘biis undei*;;ing 6uil.&@ tiills h hti 12, 13, 

14 North, and 14 South where further removal would undermine the walls and place the structural integrity 
of the buiiding at risk. A second type, which occurred at five locations in Area 14 South, is on the sill of a beam 
adjacent ‘Eo^tils”iVhere limited aC&ss by remediation equipment prevented Complete decontamination. 
Similarly, on the crane rails in Areas 12, 13, and 14 North, restricted access prevented full decontamination 
around bolt heads. Four floor locations in Areas 9,14 South, and 15 were inaccessible because of the presence 
of large equipment; Based on data from surrounding floor measurements, these locations were estimated to 
exceed guidelines. Interior wall contamination exceeding remedial action criteria in the south wall of Area 14 
South was discovered. Several subsurface drainpipes in Area 9; the Area 12 stairwell sump, Area 20A East, 
and the existing m-bed drainline system that was left in place contained contamination exceeding remedial 
action criteria. This determination was based on survey measurements obtained at locations where drainbnes 
were exposed during remediation of sumps or pipes. Portions ofthe drainline were removed during the remedial 
action, but most of the potentially contaminated drainline system remain in place. (Excerpt from Executive 
Summz~ in Post-Remedial Action Report for Building I4 at the Linde Site, Tonawanda, New York, June 
1999.) 
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Table 5-I (Page 1 of 5) 
Summary of Locations Exceeding Remedial Action Criteria 

Location No. 
(A4 

Rationale for Residual 
Descriptiona Contamination Exceeding 

Criteria 

LEC-B14-1 IN-BED DRAINLINES. Description: Includes an estimated 543 linear feet of the trench dminline system Contaminated drainlines are 
(Building 14 left in place (191 feet were removed) beneath Building 14. The drainlines were delineated at seven locations inaccessible and remediation not 
subsurface) where exposed and limited remedial actions were taken on certain sections. Drainlines are estimated to be up cost-effective. 

to 8 feet below grade and pass underneath load-bearing walls. Remedial Actions: Exposed sections of 
d&line were removed or plugged in the Area 12 stairwell, the Corridor, Area 9 and the Large Hallway. 
Contamination Levels: Direct w activity measurements ranged from 5,480 to 160,000 dpm/lOO cm2 inthe 
accessible sections. Data References: lDM Surveys 2 17,373,403,687,747, 1040, and 1670. lDM Sample 
268. 

LEC-9-1 FLOOR UNDERNEATH FUME HOODS. Description: Floor under two banks of fume hoods near the Floor inaccessible without 
LEC-9-2 east wall. Each fume hood covers an area of about 2 m by 5 m or about 107 square feet for a total of 214 removal of fume hoods. 

(Area 9) square feet. Remedial Actions: Floor inaccessible except in the northeast comer, which were decontaminated Estimated cost was -$250,000. 
and a drain removed and plugged. Contamination Levels: Adjacent concrete direct PA, activity - 15,620 to 
19,015 dpm/lOO cm2 - was assumed representative of fume hood floor. Data References: IDM Surveys 
1032 and 1033. 

LEC-9-3 DRAINPIPE. Descrimion: A IO-foot-long section of a 4-inchdiameter cast iron drainpipe was left in place. Removal of remaining drainpipe 
(Area 9) Pipe was encased in concrete block which went underneath the south wall of Area 9. Pipe appears to be and subgrade concrete block 

MED-era drainpipe from Linde drawing A63726. Remedial Actions: The remainder of the drainpipe and would affect the structural 
surrounding soil was removed up to the eastern wall. Contamination Levels: Direct w activity was 21,000 
to 73,000 dpm/lOO cm2 at west end of drainpipe. Data References: lDM Survey 1500. 

integrity of the south wall. 

LEC-9-4 

(Area 9) 

DRAINPIPE. Description: A drainpipe is present underneath the fume hood designated at LEC-9-1. The 
pipe is presumed contaminated based on the connecting contaminated floor drain removed from underneath 

Removal of the drainpipe would 
require removal of the fume 

the northeast corner of this fume hood. The direction of the pipe run is believed to be north-to-south but 
could not be confirmed. Remedial Actions:’ The floor underneath the northeast comer of the fume hood, the 

hoods which has already been 
deemed not cost-effective. 

only part accessible, was decontaminated and a floor drain removed as part of the floor decontamination. The 
drain passed through an elbow beyond which the drainpipe could not be observed. No further remedial action 
was taken on the elbow or drainpipe. Contamination Levels: A direct p”u measurement taken on the floor 
dram showed activity at 21,000 dpm/lOO cm2. Data References: lDM Survey 1670. 
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Location No. 
Wea) 

LEC-1203-l 
LEC-12/13-2 
(Areas 12/13) 

LEC-12/13:3 
LEC-12/13:4 
(Areas 12113) 

LEC-12/13-5 
LEC-12/13-6 
(Areas 12/13) 

LEC-12113-7 
(Areas 12/13) 

Descriptiona 

SOIL UNDERNEATH WEST WALL. Descriution: Soil was left underneath the horizontal concrete slab 
which encases the electrical conduit down to the base of the excavation and back to the concrete footer 
supporting the west wall. LEC-12/13-l is estimated to be 18 feet long by 1 foot wide by 1.5 feet deep for a 
total volume of 27 cubic’ feet. LEG12/13-2 is estimated to be 24.5 feet long by 1 foot wide by 1.5 feet deep 
for a total volume of 37 cubic feet. Remedial Action: The adjacent soil in Area 12 was excavated to a depth 
of 4 feet. Soil was excavated in spots beneath the horizontal slab. Contamination Levels: Soil samples 
collected underneath the horizontal slab had total uranium activities ranging from 35.83 to 17,910 pCi/g. 
Data References: IDM Survey 3001. IDM Samples 344,346,352,357,365,417, and 429. 

SOIL UNDERNEATH CENTER WALL. Descrintion: Soil was left underneath the center wall dividing 
Areas 12 and 13 extending out 1 foot from each side. LEG12/13-3 is estimated to be 16 feet long by 2.5 feet 
wide by 1 foot deep for a total volume of 41 cubic feet. LEC-12/13-4 is estimated to have the same 
dimensions for a total volume of 41 cubic feet. Remedial Action: Soil was excavated on both sides of the 
walls up to within a foot of either side. The soil on the Area 12 side was removed to a depth of about 4 feet 
and on the Area 13 side to a depth of about 3 feet. Contamination Levels: Eight samples were collected from 
the sides of the walls containing total uranium activities of 8 to 4,297 pCi/g. Data References: IDM Surveys 
3002 and 3003. IDM Samples 338,345,350,354,355,356,359,364,366,411,412 and 418. 

SOIL UNDERNEATH SOUTH WALL. Descrintion: Soil was left underneath the south wall of Areas 12 
and 13 extending out 1 foot from each side. LEC-12/13-5 is estimated to be 41 feet long by 2 feet wide by 
1 foot deep for a total volume of 82 cubic feet. LEC-12/136 is estimated to be 6.5 feet long by 2 feet wide by 
1 foot deep for a total volume of 13 cubic feet. Remedial Action: Soil was excavated up to within a foot of the 
wall. The depth of excavation ranged from 4 feet in Area 12 to 2 feet in Area 13. Contamination Levels: 
Seven samples collected from the sides of the excavation contained total uranium concentrations of 38 to 
3,614 pCi/g. Data References: IDM Surveys 3004 and 3005. IDM Samples 337,353,360,362,363,367, 
and 368. 

STAIRWELL SUMP NORTH DRAINLINE. Description: This dminline connects the sump at the base of 
the stairwell to the trench in the utility tunnel to the north. The drainline is about ten feet long. Remedial 
Action The sump floor and walls were decontaminated and rebuilt. The drainline was not decontaminated. -* 
Contamination Levels: Direct PA, activity within the drainline ranged from 9,600 up to 54,000 dpm/lOO cm2. 
A sample of scale material removed from the pipe contained total uranium at 6,573 pCi/g. Data References: 
IDM Surveys 810 and 1260. IDM Sample 790. 

Rationale for Residual 
Contamination Exceeding 

Criteria 

Removal would compromise the 
structural integrity of the 
building. 

Removal would compromise the 
structural integrity of the 
building. 

,Removal would compromise the 
structural integrity of the 
building. 

Conventional decontamination 
methods judged ineffective. 
Alternative removal methods 
destmctive or not cost-effective. 
The potential for 
recontamination from utility 
tunnel should be addressed 
before pipe decontamination is 
considered. 
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Location No. 
(Area) 

Rationale for Residual 
Descriptiona Contamination Exceeding 

Criteria 
LEC-12/13-8 CENTER CRANE RAILS. Description: Channel steel (cross members) connect center crane rails to each Removal of contamination is not 
LRC-12/13-g other. Area surrounding bolts connecting cross members to the crane rails remains contaminated above feasible due to inaccessibility 

(Areas 12/13) surface guidelines following decontamination. Total area estimated at 17 ft2. Remedial Action: Crane rails with conventional 
and cross members at these locations were decontaminated repeatedly by sponge blasting. Confined space 
(2 to 3 inches clearance) prevented decontamination to below guidelines around bolts. 

decontamination equipment. 
Contamination Levels: 

Post-decontamination direct m activity was 8,300 to 19,000 dpm/lOO cm2. Data References: IDM Survey 
404. 

LEC-14N-1 WEST KNEE WALL: Description: Concrete on knee wall below grade remains contaminated above Further decontamination or 
LEC-14~~2 criteria. LEG14N-1 -2 and -3 total 5.5, 1.3, and 0.5 square feet, respectively. Remedial Actions: The knee removal of the knee wall would 

LEC-14N-3 wall was aggressively decontaminated with only these locations remaining above surface guidelines. affect the structural integrity of 

(Area 14N) Contamination Levels: Direct PA, activity after decontamination was 600 to 19,062 dpm/lOO cm2. Data the building. 
References: IDM Survey 1267. 

LEC-14N-4 SOIL UNDERNEATH NORTH WALL: Description: Soil underlying wall left in place to support wall. 
LEC-14N-4 comprises 12 ft3 of ash 4 to 8 inches beneath slab. LEG14N-5 contains 12 ft3 of ash and 12 ft3 of 

Further removal of the soil 
LEC-14N-5 would affect the structural 

LEC-14N-6 clay soil 4 to 20 inches beneath slab. LEG14N-6 contains 9 ft’ of ash 4 to 8 inches beneath slab. Remedial 

(Area 14N) 
Actions: Concrete floor slab and underlying soil were excavated as close as practical to the wall. 

integrity of the building. 

Contamination Levels: LEC-14N-5 and -6 at 247 pCi/g total uranium (Sample 877). LEC-14N-4 measured 
at 14.9 pCi/g total uranium (Sample 876), but contamination on Area 12 side of wall makes this a 
supplemental limit location. Data References: IDM Samples 876 and 877, IDM Survey 1267. 

LEC-14N-7 CRANE RAIL CROSS MEMBERS: Descriution: Channel steel (cross members) connect center crane rails Removal of contamination is not 
LRC-l4l$g to each other and east crane rail to wall. Area surrounding bolts connecting cross members to the crane rails feasible due to inaccessibility 

(Area 14N) remains contaminated above surface guidelines following decontamination. Total area estimated at 15 ft2. with conventional 
Remedial Actions: Crane rails and cross members at these locations were decontaminated repeatedly by 
sponge blasting. Confined space (2 to 3 inches clearance) prevented decontamination to below guidelines 

decontamination equipment. 

around bolts. Contamination Levels: Post-decontamination direct w activity was 4,600 to 27,000 dpm/ 
100 cm’. Data References: IDM Sutveys 113 1 and 1139. 

LEC-14S-1 WEST WALL FOOTER AND SOIL. Descrintion: LEG14%1 contains 1 ft3 of soil beneath the knee wall Further decontamination or 
LEC-14S-2 which exceeds criteria and 2 ft2 of subgrade knee wall which exceeds guidelines. At LEC-14S-2, 1 ft2 of knee removal of the knee wall and soil 
(Area 14s) wall concrete exceeds guidelines. Remedial Actions: Soil was excavated as close to the knee wall as practical would affect the structural 

and underneath it at some locations, and the concrete surface was aggressively decontaminated. integrity of the building. 
Contamination Levels: Soil at 78.9 to 87.8 pCi/g, knee wall at 600 to 5,2 15 dpm/lOO cm2. Data References: 
IDM Samples 878 and 879. IDM Survey 1267. 
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Location No. 
h-4 

Rationale for Residual 
Descriptiona Contamination Exceeding 

Criteria 

LEC-14S-3 SOUTH WALL CONCRETE FOOTER/BRICK WALL INTERFACE. Descrintion: Interface between Further removal of the brick wall 
(Area 14s) concrete south wall footer and the brick remains contaminated above surface guidelines. Extends about 42 would affect the structural 

feet underneath the outermost brick, or two bricks, at the east end. Total area impacted about 13 ft’. integrity of the building. 
Remedial Actions: First two layers of inner two courses of brick removed from interior wall and footer 
surface decontaminated. Contamination Levels: Pre-decontamination direct lYy activity of footer ranged from 
10,164 dpm/lOO cm2to 132,492 dpm/lOO cm2. Assumed direct PA/activity average is 30,769 dpm/lOO cm2. 
Data References: IDM Survey 1752 (pre-remedial data) and 1737 (post-remedial data). 

LEC;14S-4 HORIZONTAL I-BEAMS (SObTH, NORTH, AND EAST WALLS). Description: These are structural Removal of contamination is not 

LEC-14S-5 steel beams which are adjacent to the walls in Area 14 South. Locations are on the upper surface of the lower feasible due to inaccessibility 

LEC-14S-6 lip of each I-beam on the side of the beam closest to the wall. Access to this surface by decontamination with conventional 

LEC-14S-7 equipment was difficult, but the vertical and upper surfaces of the same side of the beams were successfully decontamination equipment 

LEC-14S-8 decontaminated below criteria. Total area = 7.3 ft2 per I-beam and 36.5 ft2 total. Remedial Actions: All 

(Area 14s) surfaces of the beams were decontaminated by sponge blasting. Repeated attempts were made to remove 
contamination on these locations. Contamination Levels: Residual direct lVy activity levels ranged 3,000 to 
36,000 dpm/lOO cm2 (south wall), 5,000 to 10,000 dpm/lOO cm2 (east wall) and 6,000 to 9,000 dpm/lOO cm2 
(north wall). Data References: IDM Surveys 1347,1351, 1354, 1374, and 1498. 

LEC-14S-9 FORMER WINDOW CONCRETE LEDGE AND BRICK ON SOUTH WALL. Descriution: Two areas Further removal of the brick wall 
LEC-14S-10 with brick installed in former window locations. Removal and installation of a mandoor and rollup door at would affect the structural 

(Area 14s) the west end of the wall detected elevated levels of contamination on the former window ledges and within the integrity of the building. 
brick mortar. These two areas are conservatively assumed to be potentially similarly contaminated. Total 
areas are estimated at 100 and 250 ft2for LEG14%9 and LEC -14S-10, respectively. Remedial Actions: 
Interior wall surfaces were decontaminated as needed, and verification surveys were performed. Minor 
decontamination was performed on exterior of wall within Area 21 footprint. Contamination Levels: Surveys 
from the rollup door installation indicated direct p”u activity within the wall ranging from 3 1,000 up to 
805,000 dpm/lOO cm2. Three samples of mortar from the wall contained total uranium at concentrations of 
1,566,2,088, and 27,566 pCi/g. Data References: IDM Surveys 103 1 and 104 1. IDM Samples 802,803, 
and 804. 

LEC-14S-11 FLOOR UNDERNEATH COLUMN 1. Descriution: The floor underneath the concrete pad supporting Decontamination is not cost- 

(Area 14s) Column 1, at grid cell E-13, is inaccessible and is estimated to exceed surface guidelines. The size of the effective as it would require 
affected floor area is approximately 5 feet by 8 feet for a total area of 40 square feet. Remedial Actions: The removal of process column. 
floor areas around and up to the concrete pad were decontaminated or removed. Contamination Levels: The 
estimated activity of this floor area is 5,245 dpm/lOO cm*. Data References: Surveys ate described in “Direct 
Surface and Transferable Contamination Survey,” BNI CCN No. D-28336 (1997). 
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Location No. 
(Area) Description’ 

Rationale for Residual 
Contamination Exceeding 

Criteria 

LEC-15-l FLOOR UNDER TANK. Description: A large 20-foot-diameter process tank located near the south end of Relocation of tank and two other 
(Area 15) Area 15. The tank rests on what is presumably the original concrete slab. Remedial Actions: Surrounding columns judged not 

floor was delineated and decontaminated where necessary. Contamination Levels: The floor underneath the economically feasible at 
tank is believed to have levels of contamination similar to those found on the surrounding floor at direct m $375,000 and would have 
activity up to 27,000 dpm/lOO cm2 with the highest levels present west of the tank. Data References: IDM impacted owner operations. 
Survey 355. 

LEC-20AE-1 DRAINPIPE. Descriution: An abandoned drainpipe leading south from the center trench is present in the Removal of pipe would require 

(Area 20A western trench. Historical drawings suggest it is a 4-inch diameter MBD-era pipe. Pipe appears to run out of excavation under north wall of 
East) the building and likely leads to the sanitary sewer. Remedial Actions: The plug appeared to have been Room 2OB-1 and removal of 

capped to prevent flow and trench removed. No further remedial actions implemented on drainpipe. footer of the south wall of the 
Contamination Levels: The drainpipe was surveyed by TNU in 1996. Measurements were taken up to 22 feet building, which would 
from the trench with the maximum direct pEv activity of 41,094 dpm/lOO cm2 measured at 12 feet from the compromise the structural 
trench. Data References: TNU Survey 129DTg32, sheets 12900975.~1s and 12900976xls. integrity of the building. 

LEC-21-1 SETTLING BASIN CONCRETE FLOOR BENEATH PIPES. Descrimion: A former settling basin used Removal of concrete and rock 
(Area 2 1) during MED operations, was buried beneath the slab within the current footprint of the Butler Building. supporting water supply pipes 

Several water pipes tan through the basin and were supported in the west section by a tightly compacted rock may risk damage to the pipes. 
and gravel mixture with concrete encasing the pipes on the top, The rock covers an area of 10 feet by 2 feet 
or a total of 20 ft2. Remedial Actions: The till material within the settling basin was excavated and removed. 
The concrete walls and floor of the basin were removed with the exception of the floor beneath the pipes and 
rock supporting the pipes. Contamination Levels: The concrete surface of the settling basin floor adjacent to 
the remaining rock which supports the pipes was surveyed with direct m activity of 26,000 to 39,000 
dpm/lOO cm*. Data References: IDM Sutvey 1185. 

Note: 

a Additional details on the description and locations of each location exceeding the remedial action criteria can be obtained in the Section 4 text and summary 
figures of this report. 
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1.0 SITE AN*D~PROJECT~lNFORMATlON 

I .I Background Information 

Building 14 (B14) of the Praxair facility, located in Tonawanda, NY was used for 
uranium separation processes during the 1940’s for the.,Man,h@n-,Engineering District 
(MED);. the predecessor to jhe Atomic Energy Commission (AEC). This site is currently 
under the cognizance of Bechtel National, Inc. (BNI), the Department of Energy (DOE) .- 
prime contractor‘for.the Formerly Utilized Sites Remedial Action Program (FUSRAP). 
IDM Environmental Corp. was contracted by BNI to decontaminate the radioactive 
contamination (BNl1993) in Building 14 on surfaces and structures to the,,cntena 
established in” DOE 5400.5. ,.- ., L. ,A..*_.- ., ,>.“>._ . . . XI. “_.a.. .._ .I_,.. ,w, _ __ __“,” “. ., , ” .I ,’ 

in prior site activ/ti,es, contamination was detected within the low pressure air system 
associated with previous MED operations. This finding prompted an assessment of all 
process piping in B14 to support the building radiological release program. AS part of 
this survey and decontamination program, process lines throughout B14 were 
evaluated and characterized for radioactive contamination, This report presents the 
results of the process piping survey and sampling inve$ation. 

( :. ,. , 

1.2 Historical information 
r, 

The Praxair facility was formerly owned and operated by Linde Air Products, formerly a 
subsidiary of Union Carbide jndustriaj, Gases. Fro,mapproximately 1943 to 1948, MED 
contracted L/ride-Air Products to perform uranium separation operations because of its “..~I_I.yx~~ 
expertise ‘in producing uranium ‘salts used in the manufacture of various ceramic 
products. 814 was used primarily for laboratory and pilot plant stud& during the 

. . operations period. After uranium.separation operations ceased, most of the associated 
systems and components of the operation were removed. Documentation IS not 
availabie to determine exact locations of uranium processes and the associated 
process piping. Due to the nature oi’ii;e‘~~~~~~~~~~~~~o~a~ svsfems’are believed to 
,have been installed and subsequently removed. Piping originally designed and used for 
a specific service may have been later modjfj,ed-to accommodate other services, such 4-e “~-~-~Gzasaw.~u..-lr*~ .F,.. 8~~~~~*.s%+.“... .“%viE,” xrj_ri ., ,” )Ijl . 

.’ “‘ZV’r***~~Yas changing a low pressure air system into a vacuum system or cross-CWWIeCtlng 
systems based on needs. 

ip ,. L Insulation, most of which is asbestos bearing, has been repaired, removed or replaced ” ‘-.‘“* *.....li_m 
b/ with various modrfrcatrons over, the- life of the building. The original process piping 

systems have been modified,, to support the changing needs of the occupants. The 
?” 

1 Ei ‘),” ” ,,_. ._;_ .,., bt$ding is now a modern laboratory with typical utilities and service piping systems. ,. - - x I_“‘ ._ ,“~I ._,,” , . ..-. S...? ^ __ j ( __ . L1 L” ..” v ,,.., *A,. / (I.a”i.l .e l^“T_i_ ,aiWl/.n,,, .x . ,.. ̂.* ,“..../s* ..“.** i , * .” ,,:._ 
1.3 Scope of Project .’ 

F 
ii 

I’- -7-r- 
-. _... - r~-,--- ---- -- -- “- 

)cess piping located within 814 of the 
Va~xa’tr facility. -The radiological investigation included sampling and HpGe gamma 
pectroscopy analysis of process piping debris, and direct.,- contamination 

measurements of external and internal piping components. Based on the review of the ._ 

/on Technology, Inc. 
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- - 
process piping system history, a site procedure (Attachment I) was prepared to sample 
and survey representative process piping. Plan views of the Praxair site and Building 
14 are shown as Attachment 2. Work performed for this investigation was performed in 
accordance with the IDM Site Specific Health 8, Safety Plan (IDMSHP). 

- 

2.0 Process Piping Radiological Investigation Approach 

2.1 Survey Methodology 

The methodology to obtain representative survey measurements and samples of the 
process piping began by prioritizing piping into two areas of potential contamination; 
Group 7 categorized piping by assigning a high or low potential according to the 
radiological contamination conditions of the area in which they were installed, and 
Group 2, into high and low contamination potential based on historical information and 
the type of system (see Tables 2.1 & 2.2). Estimated quantities of each process piping 
system were generated for all areas in B14 and is presented as Attachment 6. 

- 

- 

Table 2.1 Group 1 piping grouped by area contamination. - 

Higher Contamination Areas Lower Contamination Areas 
Areas 9,12,13,14 North and South Areas 2, 3,4, 2OA, 8, 10, 11, 15, 1st and 2nd 

floor o*%ces, large hallway 

Table 2.2 Group 2 piping grouped by characteristics and contamination 
potential. 

Higher Potential for Contamination 
System Comments 

High Heating process 
Pressure systems, vacuum traps 

Lower Potential for Contamination 
System Comments 

Nitrogen Gas Post MED, Pressurized 

Steam 
Low Heating process Natural Gas Pressurized 
Pressure systems, vacuum traps 
Steam 
Condensat Part of low and high Oxygen Post MED, Pressurized 
e Return pressure steam lines 
Ventilation Overhead contamination Potable Water Pressurized, washrng 
Systems indicates prior effect 

distribution of airborne 
contamination 

Cooling Water Pressurized, washing 
Supply-& 
Return 
Hot Water 
Supply & 

effect 

Pressurized, washing 
effect 

1 Return 
Electrical Accessible for survey 
Conduit ,. ..-v,. . ,>..( ‘W ..“., 

..-L 

- 

- 

- 

- 
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The general survey and sampling procedure was as follows: 
_ 

+ Biased surveys were performed in areas where potential leakage ‘was 
evident, indicated by discoloration and scale deposits on insulation and ., __^ Bxti;ina’l suifaces.’ 1 ” 

+ Process piping system insulation (typically.ACM) was removed to investigate I ~ . .., .; 
the exterior piping under the insulation where exterior insulation was found 
to be contaminated. All ACM removals were performed in accordance with 
(12NYCRR56). 

. . 

+ Prior radiation survey data and knowledge of the historical use of the area 
provided a basis for the location of internal measurements. 

+ Because of the uncertainty of the installation and removal dates, all 
ventilation systems were accessed and surveyed both externally and 
internally for radioactive contamination. Internal surveys were conducted at 
various points within’ the ventilation systems for fixed and removable. 
contamination. 

;’ \‘7 A” :* _ 
-’ ‘“““‘+’ A large area internal ‘smear or sHmple was performed at each system breech 

point and the sample analyzed by HpGe gamma spectroscopy to determine 
isotopic uranium contamination concentrations (pCi or,pCi/g). * *, ,_ ,. . . -? WY* ;r,*,.. _I_ ,,_ * LX” .,_..<-,_. ._ ” . , , ,, ., 

3.0 Independent Verification Contractor (IVC) 

Prior to the B14 process piping investigation, a meeting was held with the NC ._. ,,,, ,..S(Lockheedm* M)l”anin) management. The primary responsibility of the IVC is to 
provide QC verification and certification of B14 areas decontaminated and 

# released by IDM for unrestricted use. The meeting discussed the plan for . 
: investigation ‘of Bl4’ process piping systems. All, concerns. were -identified and 

resolved prior to investigation activities The following are the primary Issues 
that were-agreed upon and completed by IDM and the IVC. 

3.1 IDM and IVC agreed to perform inter-comparisons of 
. . _ ._ %-detection instrumen>ation efficiencies and response between ihis comparison was ~o~~~~~~;~~~~~~~~~~ agregK4nt. 

3.2 IDM agreed to open and survey each of the four- high . . . . . . ,I 

portable radiation 
the two+gencies. 

potential concern 
process piping types at a minimum of six locatrons wrtntn rne building and at a 
minimum of three locations for ea.ch of.tbe lo\?l potential concern process piping. 

.: 
_.., ,,‘ * L4*o ~~adiological~~s&ey p;hdi;gs-&j ties& ^ ‘- ‘” 

The following is a summary of the radiological surveys performed in SuPPon of 
the ~i4”process~ piping’ investigation. Results _ of fie!d, measurements are 
presented in Attachment 3. Radiation detection ,ins!,um,entation utilized by lDM 
in performance of field surveys is shown in Attachment 6. ’ .._ ..“__j,. __ I::_ r ,._ “I x ,.. ,^ . . ,“V, / ,“., I,_ ,._ j _. ,_. < _ 
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Process Piping Radiological investigation, Praxair Building 14, Tonawanda, NY 

4.1 External Surfaces 
B-8 

4.1.1 No removable contamination was detected on any of process piping. 

4.1.2 Fixed contamination was detected on electrical conduit and steam piping. 
All surfaces were decontaminated to less than guideline values. 

4.1.3 Asbestos insulation (ACM) was originally contaminated in the Corridor, 
Large Hall and Areas.2, and 3. The ACM insulation was either decontaminated 
or removed. 

4.1.4 Electrical conduit, steam and natural gas piping in the north end Corridor 
was originally contaminated with levels of from = 500 to, 1000 cpm (32000 to 
64000 dpm/lOOcm2). All surfaces were decontaminated to within guideline 
values. 

4.15 Non-insulated nitrogen pipe in the Large Hallway had levels of 
contamination up to = 500cpm (32000 dpm/lOOcm2). All surfaces were 
decontaminated to within guideline values. 

4.1.6 An external natural gas line in Area 14 SW was originally, contaminated 
with levels of = 300 to- 1200cpm (19000 to 77000 dpm/lOOcm2). 
Decontamination is scheduled for that line as of this time. 

4.1.7 A remnant process pipe located in the overhead of Area 3 and 4 was 
originally contaminated up to = 400cpm (26000 dpm/lOOcm2) has been 
decontaminated to within guideline values. 

4.1.8 Contaminated ACM insulation on steam piping (500cpm) was removed in 
Area 2. 

4.1.9 Electrical conduit lines within various areas of B14 contaminated up to 
=I 200cpm (77000 dpm/l OOcm2) were decontaminated to within guideline 
values. . 

4.1 .lO A water heater in Area 15 was found to be contaminated up to a 
maximum of IOOOcpm (64000 dpm/lOOcm2). The unit was decontaminated to 
within guideline values. 

4.2 Internal Surfaces 

Approximately 145 samples of piping internals were analyzed by low level 
gamma spectroscopy. Ail process pipe internal samples analyzed by low level 
gamma spectroscopy were evaluated for total Uranium activity concentration in 
pCi/g (for samples of residual dust or debris) or expressed as equivalent 
dpm/lOOcm2 for wipes of internal surfaces. The results of HpGe gamma 
spectroscopy analysis are presented in Attachment 4. 

4.2.1 One internal debris/dust sample of a space heater intake plenum located 
in the overhead of Area 12 was determined at 88 pCi/g; the remaining surface 

Ion Technology, Inc. page 5 
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debris and dust was removed from the system. 
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4.2.2 The Corridor venti!ation space heater was contaminated to a maximum of 
500,000 dpmUOOcm2.. The space heater was removed and packaged for 
disposal. 

Summary 

During calendar year 1997, the process piping __ . . ~-I 
and ventilation systems within 
by performance of surveys, Praxair 814 were radiologically charactenzeo 

samples and historical records review. Process piping and ventilation systems 
identified as being radiologically contaminated were then decontaminated or 
removed and packaged for disposal. 

Final survey data demonstrate with a high degree of confidence (at the 95% 
confidence level) that no significant radioactivity attributable to the MED uranium 
processing operations remains on or within the investigated process pipe or 
ventilation systems of B14. 

The final radiological status of the B14 process pipe and ventilation systems are 
such that overall residual activity from uranium operations is significantly less 
than the guideline values, does not pose a health and safety hazard to 
operating personnel, and the process piping and ventilation systems meet all 
requirements for release for un.cond/tional use. 

6.0 References 

(iDM97) IDM Process Piping Investigation Procedure, dated 4/l 6197. 

(IDMSHP) IDM Site Specific Health & Safety Plan, Rev 1.7, dated g/4/97. 
_ 

(12NYCRR56) Asbestos Removal NY Code Rule 56 

(BN11993) Remedial Investigation (RI) Report. 

_. 
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._ . . 1 / I . . . I,, IX,Lly-.il+..r/ nl.s .- ++ *I-.* Building 14 / pmxair 

Process Piping Radiological Investigation 
. . ,< _ __ ^,I.__\ ,a: 4% >. ALi, .,i_r --I. _(.*a” _( . . .,- ** __ _( .* 1”-~ _L ‘., , I ” -:: ‘i_ I, . ( ,, _ .__^ . _, ., . 

..I Date : ‘ipril 16, 1997 
Task Order # ‘: 129-SC-5.63-023 
Prepared : Mark Cafouras .! Peter siesiadecki _ 

p”i . i 
Purpose: IDM Radiological Investigation and Clearance of Buildiig 14 Process Piping with 

.e ; the Independent Verification Co-ntmct,or, (IVC) concurrence to release from any 
future radiological concerns 

m 
B 
* (1 Reference!; Phdent Practicq j&r Handling Hazardous Chemicals in Laboratories -ryal$;;;i;&; _ Line Purge and Line Bre* safety Procedure 

IDM Lockout, / Tagout Procedure 
Applicable MSDS sheets for the appropriate process line gases 
Praxair Hazardous Work Permit / Notification 

.I ,a’, _) _ IDM asbestos removal procedure 
Code Rule 56: Requirements for Asbestos Sampling & Removal 

Preiiminaty: IDM Management Safety consultation and review 
Praxair approval for line valve isolations with field ver$&ation for i loockout/tagout 
IDM Site Safety review of IDM Task Hazard Analysis (THA) with site personnel m 

: 
. *, Radiation Work P&r& preparation and safety review with workforce 

Pre-job Briefing 
@- 
r 

: I 
’ Work Plan / Procedure for P~OCI+ Piping Investigation 

F c 
L. 1 . 

1.0 Introduction 
The purpose of this procedure is to purge, survey, and sample the process piping in Bld 14 for 
radiOlogical contamination both externally and internally for release to the Independent 
Verification Contractor”,@omany radiological concerns. 

2.0 BNI / Praxair Site Safety have been briefed and concurred on intended operations to isolate 
and survey the process piping. In each new area, IDM will communicate and brief SW ! 
Praxair on.intended operations to coordinate~safety / work operations with the Buildqg 14 
tenants. IDM’wih post the area to. lit& site personnel access during process survey 
operations. Praxair will generate and post their own Hazardous Work Permit to inform their 

1 I : .- personnel of intended operations. 

3.0 Praxair will identifl and sign-off the appropriate process system isolation valves to allow IDM 
td isolate the a&cted process system IDM will maim+ Positive control with Praxair ,. “) .-~,“e,,,, 1 _. iO_*b_.i-“~P~L,:- 
concurrence by tagging the appropriate valves shut and the removal of the affected system I .” _.w., ,aj* w ._jw.‘...*L .e ..S” .“I. 4^.?.,4*<, * :k% 
~‘operatirig hand-wheels’during the process piping investigation. _ 

_. . ., ~ . 

4.0 IDM will generate a Task Haz~~d&alysis and Radiation Work Permit to-identify various 
_. 
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process piping hazards including chemical and radiological concerns. A review with 
appropriate work personnel will be communicated with signoff at the pre-job briefmg prior to 
the commencement of work. The affected area will be posted to limit access to appropriate 
personnel. ScafTolding and/or the Genie Lifl will be built, inspected;and used to access the 
appropriate breech / vent points. 

5.0 Process Piping is divided into 2 categories -High Potential and Low Potential from a 
radiological concern. 

High Potential Lines include: 1. Low pressure air 
2. High pressure steam 
3. Low pressure steam 
4. Steam Condensate 

Low Potential Lines include: 5. Natural gas 
6. Oxygen 
7. Hot & Cold water 
8. Nitrogen gas-various pressures 

Additionally, Bld 14 ‘Areas’ are divided into “High Profile” areas which include: 
“Areas” 12, 13, 14N, 14S, and Area 9.with others identified “Low Profile” areas unless 

otherwise identified. 

Depending on accessibility, IDM’s goal is 6 in&d access survey points for Hi-potential 
process lines and 3 access points for Low-potential process lines in Buildii 14. 
Externally, all insulated process piping will be radiologically surveyed. When applicable, a ’ 
certain percentage of insulated asbestos process piping insulation will be removed and 
externally surveyed at probable unions, drains, strainers to verify process system leaks and 
insure radiologically no contamination exists under the insulation following all applicable 
asbestos regulations. Furthermore, HYVAC systems will be tagged, inspected and surveyed 
as required. 

General Safety Precautions will include but not limited to the following for each area entered: 

l After the Work Area Foreman has identified, tagged, and traced the appropriate 
process line to be breached & investigated, he is the only individual authorized to 
direct which valves / unions are to be opened and closed during the evolution.. 

l All personnel involved will know where appropriate emergency equipment (i.e. fire 
extinguishers), alarms, and appropriate emergency phone # etc. are located within each 
new work area entered. 

l No smoking, open flames, sources of heat, or spark producing equipment will be 
allowed or operated during the following process line venting or re-assembly, notably 
natural gas and oxygen. Grounding straps will be used during venting operations to 
eliminate static- produced sparks. Personnel,should ground tools to adjacent non- 
flammable metal piping prior to starting hazardous work. Soapy water & 
explosimeters are the preferred method for leak checking various unions / valves 

- 

- 

- 

- 

- 
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__ -,. ,. during re-assembly. 

l No oil or grease will be used on any process piping (i.e. oxygen) or oxygen tanks. This -,‘. 
,.,“l.“&$ m&de ‘&?ise~of n&worlc~ gloves during disassembly and re-assembly by the ,.. ., , , _. .^ ._^_._ ..^I _.,_*_.. x 

workforce. Care w3l beexercised never to interchange oxygen valves, regulators, etc 
with any other intended use. 

l Oxygen and Natural gas process lines will never be vented sequentially but preferably 
on different days. 

l Extreme caution, willbe exercised when breaching steam systems due to burns and the 1 ,.* ;~. /,‘%_ ;,, _ & _ ‘;z,: I ,^ ,$’ “9.“” ._ “.y /_ ,...::.* I ~~~,.~~~~~~nce-b~~~iatlon vdve le*wbyee 

0 The Radiation Work Permit .wjll identify dressout requirements which may be changed 
by Site Safety based on the various chemical &ety considerations of the process 
systems. 

b”r ““,_ I 
. * 

6.0 PROCESS PIPING lp&QCEDm: _, ._ 
,_ 

6.0.1 The internal radiological survey ofProcess piping in Bld 14 ‘will require isolation .: 9. Z‘, +,A _i _. * 
““&d*e?a%ti% ~~~~~~~~~~p~~~~~~piping with hazardous constituents (i.e. natural 

..~ .^ gas, oxygen, & nitrogen) will require venQng and purging with inert nitrogen gas 
(or low pressure air as applicable for nitrogen) to an elevated area outside the 
exterior of the building (away from any personnel, air intakes into the bid, or 
sources of ignition) prior to breaching. After the Praxair authorized person has 
authorized and field verified the process line isolation valves to be shut, IDM will 
hang the approved tags on the process lines to be isolated and, verify tagged shut 
isolation valves with the removal ofthe, operating handle to maintain positive 
control. 

6.0.2 IDM will start with no,n-m-&us process lines (hot/cold water & low pressure 
air) followed by steam and condensate as applicable to familiarize the work crews 
with the operations and safety procedures. 

6.0.3 IDM will verify initial hazardous (natural gas, oxygen, & nitrogen) process piping 
conditionsat the unions / valves wii. the explosimeter to ensure a non-hazardous 
conditions exists prior to start of work. A pressure test will be performed on the 
appropriate system via the system piping down-comers and a 2 stage gauged 
nitrogen gas cylinder (mounted and chained in a mobile cart) to test the mregnty of 

6.0.4 
the tagged isolation valves / system for leakage. 
If successful, the appropriate process piping lines will be isolated and purged to 
remove their hazardous characteristics All special safety precautions for Natural ..-I .I 
Gas, Oxygen, and Nitrogen will be followed during the procedure. Areas will be 
posted to eliminate flammability hazards, smoking, sparks, oxygen deficiency 
during all gas venting operations. 

6.0.5 The systems (natural gas, oxygen, nitrogen) will be evacuated first slowly by 
natural venting, followed with purging (@ 5-10 psig > system pressure with 
nitrogen or compressed air as applicable) approximately 2 calculated volumes of 
gas to the outside atmosphere via a rubber air hose connected to an available 
system down-comer. The rubber vent hose wjll be grounded to earth ground. TWO 

r* 
1 : 
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6.0.4 

6.0.5 

combination LEL / Oxygen meters will be used for this purging- one in the’area 
where personnel are working inside the building and the other monitoring the 
vented gas to the outside to verily when the process piping is fully evacuated and 
vented. Other low points and down-comers will also be ‘required to be sequentially 
vented, to ensure removal of all hazardous constituents in the same manner. Other 
process piping lines (i.e. cold & hot water, steam) will be isolated, vented, and 
drained to Bid-14 drains prior to breech. 
After the affected process line has been completed evacuated and verified by IDM 
site safety, the process line will be breached at available applicable access points 
including unions, strainers, and pipe caps with IDM site safety continuously 
monitoring for any lxizardous conditions. RadCon will perform the internal survey 
/ sampling of the internal breached areas. tier completion of the radiological 
survey, the system will be reassembled and closed in preparation for returning to 
service. 
A final pressure test will be performed before opening applicable isolation valves 
with bottled gas to verify system integrity and tested with soapy water at the 
breached sampling points. The oxygen lines will be purged and vented with bottled 
oxygen while the low pressure air will be tested and replaced with compressed air. 
The natural gas lines will not need to be purged. If successful and after 
authorization to remove the tagged isolation valves, the work area foreman will 
return the system to service. 

Prepared By: Mark Cafouras 
Ion Technology, Inc 
Peter Biesiadecki 
IDM Environmental, Inc 

Date: 5/l 9/97 

Reviewed I Approved By: 
Charles W. Avery Date: 5/l 9/97 
IDM Site Superintendent 

Joe Dinardo Date 5/l 9/97 
IDM H & S Representative 
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Table C.l. FIDLER measurements with Detector A003Y at Building 14 
,, (Datanot ~qrnx&zed~ ,” “_..,I-F+-^u 1 .,- _I^ _, .r~--I,^.. -/-._~___ I,-0 _., _cL _.-- _~-“, , 

Area EaStb counts Dke Detector 

0 P Inin) .x .- . ,_...X _ -..*_ ,<-. x..I1 Iu.I.x--~ .-~ ..~.,,xI1.,~...x --.,., 

1 8 0 5 12,352 4-15-97 AOO3Y 
ir il 

8 2 5 11,941 4-l 5-97 AOO3Y 
ppn 

8 4 5 12,561 4-15-97 AOO3Y 
, 

8 6 5 12,720 4-15-97 
Fr, 

AOO3Y 

8 8 5 11,450 4-l 5-97 AOO3Y _ , 

8 10 5 4-15-97 
rcl 

11,988 AOO3Y 

8 12 5 8,900 4-15-97 AOO3Y ,. 

8 14 5 .ee 9,158 4-l 5-97 AOO3Y 

k i 
a: 8 4 1 4-l 5-97 AOO3Y ,. ~. 12,308 

8 6 pa, 1 13,051’ 4-15-97 AOO3Y 

8 8 1 . . 12,245 4-15-97 AOO3Y 

8 10 5- 1 12,353 4- 15-97 AOO3Y 
t 

‘. 8 12 1 i 11,047 4-15-97 AOO3Y 

m 10 14 12 11,178 4-15-97 AOO3Y 

/ ‘b “r’ 10 0 10.5 11,517 4-15-97 AOO3Y 

k” 10 2 10.5 11,268 4-15-97 AOO3Y 

i 10 ., 4 10.5 12,062 4-15-97 AOO3Y 

mm 10 6 10.5 11,990 4-15-97 AOO3Y 

IS r 10 8 10.5 11,086 4-15-97 AOO3Y 

f- 10 10 10.5 10,3 17 4-15-97 AOO3Y 

s”bm 10 1 1 8,527 4-15-97 AOO3Y 

AIP 10 1 3 9,600 4-15-97 AOO3Y 
6 

10 1 5 9,787 4-l 5-97 AOO3Y 

P 10 1 7 8,875 4-15-97 AOO3Y 

. 11 5 7 10,127 4- 15-97 AOO3Y 

F .,ll. 5 5 10,719 4- 15-97 AOO3Y 

11 5 3 10,164 ’ 4-15-97 AOO3Y 

r” 11 5 1 9,73 1 4- 15-97 A003 Y 
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Table C.l (continued) 
(Data not nomtied~ - 

Area Northb 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

3 

3 

3 

3 

3 

3 

3 

3 

j 

3 

4 

4 

4 

4 

4 

EaStb 

9 

8 

7 

6 

5 

4 

3 

2 

1 

0 

9 

8 

7 

6 

5 

4 

3 

2 

1 

0 

0 

1 

2 

3 

4 

counts 
(lmin) 

9203 

8,807 

8,594 

6,801 

10,33 1 

9,862 

7,486 

9,916 

8,407 

8,396 

8,296 

6,974 

.’ 8,499 

9,180 

8,821 

8,801 

6,806 

9,253 

9,489 

9,212 

8,590 

9,284 

8,779 

8,183 

8,477 

Date 

1 O-28-96 

1 O-28-96 

10-28-96 

10-28-96 

1 O-28-96 

1 O-28-96 

1 O-28-96 

1 O-28-96 

1 O-28-96 

1 O-28-96 

1 O-28-96 

1 O-28-96 

1 O-28-96 

1 O-28-96 

1 O-28-96 

1 O-28-96 

1 O-28-96 

1 O-28-96 

1 O-28-96 

1 O-28-96 

1 O-28-96 

10-28-96 

1 O-28-96 

10-28-96 

10-28-96 

Detector 

2OB/2OB- 1 AOO3Y 

2OB/2OB- 1 AOO3Y 

2OB/2OB- 1 AOO3Y 

2OB/2OB- 1 AOO3Y 

2OB/2OB-1 AOO3Y 

2OB/2OB- 1 AOO3Y 

2OB/2OB- 1 

2OB/2OB- 1 

2OB/2OB- 1 

2OB/2OB- 1 

2OB/2OB- 1 

2OB/2OB- 1 

2OB/2OB- 1 

2OB/2OB- 1 

2OB/2OB- 1 

2OB/2OB- 1 

2OB/2OB- 1 

2OB/2OB-1 

2OB/2OB- 1 

2OB/2OB- 1 

2OB/2OB- 1 

2OB/2OB- 1 

2OB/2OB- 1 

2OB/2OB- 1 

2OB/2OB- 1 

AOO3Y 

AOO3Y 

AOO3Y 

AOO3Y 

AOO3Y 

AOO3Y 

A003Y 

AOO3Y 

AOO3Y 

AOO3Y 

AOO3Y 

AOO3Y 

AOO3Y 

AOO3Y 

AOO3Y 

AOO3Y 

AOO3Y 

AOO3Y 

AOO3Y 

?vkasurements from Detector AOO3Y can only be compared with other measurements from the same detector. 
%fetcrs north and east of southwest corner (NO, EO). 
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Table C.2. FIDLER measuremetits with Detector AOOSY at Building 14 
(Data not rmmalized~ 

-’ 
‘- 

.” _” ,. ,; ,. .‘_ . 

Area Northb East! counts Date Detector 

(1 &.I 
/,. . ., 

8 0 7 15,094 4-l 5-97 AiOSY 

8 2 7 4-15-97 AOO5Y 13,837 

8 4’ 7 ‘15 338 4-15-97 AOOSY .a .I ._. 

P 8 6 7 14,472 4-15-97 AOO5Y 

* 8 8 7 13,241 4-15-97 AOO5Y , 

. 8 10 7 12,877 4-15-97 AOO5Y 
?- 

8 2 3 4-15-97 AOO5Y -4, , 11,592 

yT 8 4 3 14,447 4-15-97 AOO5Y 

: CIui 8 6 3 13,681 4-15-97 AOO5Y 

P 8 8 3 11,130 4-15-97 AOO5Y 
t 

8 10 3 12,741 4-15-97 AOO5Y 

c 8 12 3 ., 11,464 4-15-97 AOO5Y (” 

-1 8 14 3 10,668 4-15-97 AOO5Y 

p 10 0 12 12,460 4-15-97 AOO5Y 

10 2 12 12,721 4-15-97 AOO5Y 

f 10 4 12 13,681 4-l 5-97 AOO5Y 
/ 

.& I 10 6 12 13,342 4-15-97 AOO5Y 

P 10 8 12 12,062 4-15-97 AOO5Y 
;. 

10 i0 12 13,266 4- 15-97 AOO5Y 

lb4 lo; 2 3 12,704 4-15-97 AOO5Y 
1 
-1-i 10 4 8 13,581 4-l 5-97 AOO5Y 

FT 10 6 8 13,841 4-l 5-97 AOO5Y 

L 1 . . 10’ 8 8 13,457 4-15-97 AOO5Y 

fe4, 10 10 8 13,121 4-15-97 AOO5Y 
c 

r , 11 3 8 9,536 4-15-97 AOO5Y 

r- 11 5 8 11,008 4-15-97 AOO5Y 
t .i ,. St ,.w. _ ,dl I. c...I_ _* ..~l,,*l*s> :a**. rxp;rm.-r.rr;, 1 . -,< ) r 3. 

11 7 8 10,685 4-15-97 AOO5Y 

rs, 1 11 9 8 4-15-97 10,145 AOO5Y 

C 

i 
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Table C.2 (continued) 
(Data not normalized~ - 

Noithb EaStb counts 
(1 *I 

Date Detector 

2OB/2OB- 1 

2OB/2OB- 1 

2OB/2OB- 1 

2OB/2OB- 1 

2OB/2OB- 1 

2OB/2OB- 1 

2OB/2OB- 1 

2OB/2OB- 1 

2OB/2OB- 1 

2OB/2OB- 1 

2OB/2OB- 1 

2OB/2OB- 1 

2OB/2OB- 1 

2OB/2OB- 1 

2OB/2OB- 1 

2OB/2OB- 1 

2OB/2OB- 1 

2OB/2OB- 1 

2OB/2OB-1 

2OB/2OB- 1 

2OB/2OB- 1 

2OB/2OB- 1 

2OB/2OB- 1 

2OB/2OB- 1 

2OB/2OB- 1 

1 9 

1 8 

1 7 

1 6 

1 5 

1 4 

1 3 

1 2 

1 1 

1 0 

2 0 

2 1 

2 2 

2 3 

2 4 

2 5 

2 6 

2 7 

i 8 

2 9 

4 9 

4 8 

4 7 

4 6 

4 5 

10,451= 1 O-28-96 

8,05 1 1 O-28-96 

9,807 1 O-28-96 

7,486 1 O-28-96 

9,877 10-28-96 

10,112= 10-28-96 

7,070 10-28-96 

10,772 1 O-28-96 

10,909 1 O-28-96 

10,955 1 O-28-96 

10,508’ 1 O-28-96 

10,386 1 O-28-96 

10,41 lC 1 O-28-96 

7,139 1 O-28-96 

9,797 1 O-28-96 

9,456 1 O-28-96 

6,964 1 O-28-96 

8,676 10-28-96 

8,739 1 O-28-96 

7,726’ 1 O-28-96 

8,91 Id 1 O-28-96 

9,363 1 O-28-96 

9,810 1 O-28-96 

8,026 1 O-28-96 

9,588 1 O-28-96 

AOO5Y 

AOO5Y 

AOO5Y 

AOO5Y 

AOO5Y 

AOO5Y 

AOO5Y 

AOO5Y 

AOO5Y 

AOO5Y 

AOO5Y 

AOO5Y 

AOO5Y 

AOO5Y 

AOO5Y 

AOO5Y 

AOO5Y 

AOO5Y 

AOO5Y 

AOO5Y 

AOO5Y 

AOO5Y 

AOO5Y 

AOO5Y 

AOO5Y 

- 

“Measurements from Detector AOOSY can only be compared with other measurements from the same detector. 
deters north and east of southwest comer (NOJZO). 
‘Near wall. 
dComer 
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December 30, 1996 

Dr. W. Alexander Williams 
Desigtuuion and Certification Manager 
Offke of Eastern Area Programs 
Cloverleaf Building, (EM-421 ) 
Department of Energy 
19901 Germantown Road 
G&manto%i. Maryiand 20874- 1290 

6 October 1996 personnel from the Oak Ridge National Laboratory conducted verifibtion 
rifibtion 

surveys at the former Linde site in Tonawanda. New Yo+. A request was made for Gak rfK. A request was maac for Qak 

Ridge Nationai Laboratory to verify several areas in Buiidmg 14. m arca~ in ~&irng 14. All areas surveyed met All areas surveyed met 
Deoartment of Energy ~cleanup criterion. 

“, - _, 
Ge have ;lea;~jk’&!;o;“& 265; jo& 1, wd i& as b&g &low Dqamnent of ~ntrgy 

’ 

surface guideiines (see map). Ad&tiondy, areas in 20A &St, Where the+cOnCre?e fioor Was _ _ 
removed, met approved C ~‘4incs ---“I Y for tt*um so* ~ontamhation in 
&e sfatt of New yo&. A t&d of’&il sampies were t+n from ihiS area. HOWhkk Wk hZiVC 

not verified any other subsurfaces at the former Linde stte. 
.!q 

i 
Overall this particular project went quite well. The remediation contractor and technic 
support personnel worked together and did a good job of charactetiZiug the areas and 
removing the contamination before the Oak Ridge National Laboratory verification team . , ‘fyi amvea. ,. _^, / ; /, .<.i .,. _, _ .I 

“3 ._ If you have any questikrs please contact me at (423) 576-4108. 

Measurement Appiications I .,,. I.)l,“- 
and Deveiopment Group 

,p 
$pM:lec 

jl 

Enciosure(s): Former Linde Site Building 14 

c: R. D. Foley 
” M. E. Murray 

L. L. Baldy (BNI) 
Rc-Fife 
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As a result of uqting with the , 
Enviroumentai Corporation (the Turnkey Subcontractor for gluJc _ - . c . . . _. ____ 

Please cali S. P. IkicKenzie (423) 5764108, if additional informationz @ t@e$- I x 

Sincireiy, 
i ” : ., . ..“. 

S.K.Amrit,BNI 
R. D. Foley 



PHONE: WP) 5764108 
FAX MZl) 24~.5683 
INTERNFT: sPs@mlqov. 

Dr. W. Alexander Williams 
Designation and Certification Manager 
Offxce of Eastern Area Programs 
Clover&f Building, (EM-42 1) 
Department of Energy 
19901 Germantown Road 
Germantown, Maryland 20874- 1290 

Dear Dr. Williams: 

Status of Cieanup of Former Linde Site in Tonawanda, New York 

This is the second letter in a series of updates concerning the status of the cleanup of the former 
Linde Site in Tonawanda, New York. We have chosen this method of notification to expedite 
the remediation process. Although the areas in building 14 were not initially prepared for our 
survey, we were able to complete our activities during this survey trip. FUII reports will be 
pnpared for each building after they are compieted. 

During the week of July 14, 1997, an Independent Verification Contractor (IVC) was 
conducted on certain areas in buiiding 14, and the exterior of building 3 1. ln addition, a 
verification survey was conducted on an above-ground tank near the former site of 
building 38. The results are as follows: 

l We have verified the above-ground tank (metal surfaces only) as being beiOW Depattrneot 
of Energy surface guidelines. 

l The exterior of building 31 (exterior walls and roof) was also verified as not exceeding 
Department of Energy guide&+ with the exception of the area behmd me. triu?sformer, as 
identified by Bechtel’s radiological support subcontractor. The entire butldmg 1s now 
verifiecL excluding the subsurface areas in and around the SUUC~UT~. 

l The subsurface and remaining floor areas 12 and 13, of building 14. were throughiy 
iovestigatcd and our results align fairly well with those from the tUtkeY subcontractor. A 
tentative hazard assessment on the soil underneath both the wails and e&g floor areas 
is being prepared. fiis assessment also inchtdes the footer surfaces that were .in the process 
of being remediated until the smzmrai integrity came into question. Cur venfication 
survey was therefore limited to the areas not covered in the scope of the hazard assessment 
(i.e.. the open excavated areas and the remaining floor surfaces). With the exception Of a 
sttip of soil in area 13 (which was subsequendy remediated), all excavated areas are below 
Department of Energy soil guideiines for the state of New York. We also collected data on 
the areas to be included in the assessment so that we may be abie to assist In the process. 

If you have any questions or need additional information plea= cd (423) 576-4108. 

ZFgTi& 

Measurement App&tions 
and Development Group 

SPM:lec 

c: s. K. Armit. BM 

-. I 
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- 
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- 

- 
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- 



Dr. W. Alexander Williams 
Designation and Certification Manager 
Office of Eastern Area Programs 
Cloverieaf Building, EM-42 I 
Department of Energy 
19901 Germantown Road 
Germantown, Maryland 20874- 1290 

Dear Dr: Williams: _ * .- -4,. , “a .’ ix-,, -Et?% >“Y .--<. .:.‘“‘-; ,*“z&;‘ 2 T, 2.;. ,; -,_ ,‘-;.., .b._, -,.. ,n__,” ----3 * ,-“, *. . . “-2 - :;,. L.y;~,^“z ;“,. ‘:,>” _.) “r-. , ,, .“. _ , " 

COn~~DEAC05.g60R22464,IndependentVerificatiOnSurvey OnBuilding 14 
., .r:.,-.~,< L ., .*..r_hr ,a .' 

During the week of September 15, an Independent Verification Survey was conducted on Certain 
artas in Building 14, and a review of Post _ Remedial fMi~T)n Data taken from the P=ViOUSlY 
contaminated section on the exterior ,of .Buildmg 3 1. l’he l’esuk are as .f!&?wSL 1 . 

-nJL ,._ ..: - :‘: _ k / :i. L1’,...,-. .,‘ , ~ ,_j ;,, , ,I, ..; ;; ,;. / \,>; ̂‘; ,, , :~ :. ,_ - _,, ., 

0 Building’31 (all i&&r and exterior surfaces), with the exception of the subsurface. has 
been detetmined to be beiow Department of Energy clean-up guidelines. 

l b Buil&mg 14 we .have designated Am& 2,3,4, the hallway, artas, all first BOO? offices (with 
‘ih&^&&ption of gA and 9A-D), and the Men’s and Women s rest rooms as bemg below 
Depattment of Energy criterion. 

^ . . _... .._ . The co+idot th$&pmtes Areas 1 Osnd 11 from Area 12 was surveyed on a previous date, . _ . ...,,. , 
and is beiow Department of Energy clean-up criterion. 

0 We have reviewed the core sampie results taken from Areas 8. 10, a$ l!, and conclude 
that the subsurface of these areas are below Depamnent of Energy guldebes. _ 

Sincerely, 

&L&7?&& 

M~ure&nt Ap$ications 
and Dev$ope Group 

SPM:iec 

c: S. Armit. BNI 
RgkFCO’eY . 



OAK RlOGE NATIONAL LABORATORY 
MINAGED av~pcrcn~ hwantu emu3r ~tsw+cx conpotwto~ 
FOR THE US s DEpAAtt4~7 gS E&WY 

. 

December 22, 1997 

Mr. Tim Bymes 
CELRB-PP-PM 
Army Corps of Engineers 
I776 Niagara Street 
Buffalo. New York 14207 

Dew Mr. Bymes: 

RadIological Vctification Surveys on UuiSding 14 

During the week of November 10, 1997, an Independent Verification Contractor (WC) team 
from kk Ridge Nationai Laboratory, conducted radiological verifi+ion surveys on ccnai!l 
seas in buiIding 14. The results are as follows: 

I. Aret I5 (aI( interior surfaces and the subsurfitcc), with the exception of the w&cc 
beneath the lrvge expcrimentai rank. ;rJjtccnt CO tllc pit 011 Ihe sourh side of the ;uelt. 
ft;rr been determined to be below rcmcdk.l actiof~ gttidelitjes. -T 

Areas LSA, I.TB. zwd I!%I (ali interior surfaces rtnd subsurfaces), IWS been 
determined to be below rcmcdijl action guidclinti. - 

Sincerely. 

Measurement Appiicstians 
r\nd Dcvetopmcnr Group 

RER:ltc 

c: S. Amit. l3NI 
S. P. McKcnzic 
R. E. Rodripct 
File - RC . 
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January 30, 1998 

IClrTr.P$T; 
- - 

Army Corps of Engineers 
1776 Niagara Street 
Buffalo, New York 14207 

.I _. 

Dear Mr. Byrnes: 
p 

Indepeident Ve&i&on Suvv of Pm@r !%!k% 14 

During the week of January 12 an Independent Veriflcatron Survey Was conducted on two 

areas in Building 14. Also, a review of the “Summary Report for the Process Piping 
RadioiOgical Investigation Prazqir Buiigng 14, *’ has been completed by the independent 
verification contractor _I .,:.. The results are as fOliOWS: ., .- IA&t.--r :x ~~~~~~~~-~~.~,~*L.~~~-ipa~ yp‘#qf” -w., I*-^~-‘:x:.” , II “__ ~ , -- -7 ~Ic‘*“-..$~e. SI ::,z “.,.? ,/-> I ,; _, 

l Area 14 North with the exception of the cross members ass=iatcd ?$!k,!kF!!!?. ?$I, $1 
. _._ surfaces above~ six inches from flooUwal1 interface. have been dete.~rr?ed.~p,-be~~~ow the 

clean-up guide&es as ‘dejfined:in the Depattment of Energy Order 54Oq (wail SUrfaceS tO 

,,*. _,_ six inches from the floor &if~"~~e*~~~ht& a~ part Of the floor). - ,.-. _ ,.,-_ I ,-,. i 
0 Area 14 Southwest accessilX%i%Z%x’.inches~ from floor/w@ ,interface ,uP to 

_ ._ app~xi~~iy &~ve feet along the south~&d west walls have also been determ@ed to be 
below Department of Energy guideiincs. 

0 Area 2OA West WAS ddiermined to be below Department of Energy Order 5400.5 
guidelines via a review‘ ofdatacollected by the turnkey subcontractor. __ .a . . . I,./,).. > .., i _ -_ ; 

We concur with the results of the summary of the process ~piping kfk&~dOn in, ‘Building 14 
and release this area as below Depattnient of Energy clean up criterion for this stte- 

If you need additional information please contact me at (423) 5X-7584. 

?? 
F ‘: Sincerely, 

a*““*-’ 
R. D. Foley 
Measurement Applications 

and Deveiopment Group 

RDF:lec 

c: S. P. McKenzie 
M. E. Murray 
R. E. Rodriguez 
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-, ,, ._ “L 
~‘Al~lf$i NATZONAL LABORATORY 

m m plERGv AESWCH CORPOmflON 
-WR l-HE U.S. DEeAKfMENT OF ENERGY 

POST- D-ICE BOX 2008 
~~=ExNNEssEE37Nl 

March 16, 1998 
- 

Mr. R. J. Gibbs 
Bechtel National. Incorporated 
15 1 Lafayette Drive 
Post Office Box 350 
Oak Ridge, Tennessee 3783 l-0350 

Dear Mr. Gibbs: 

Independent Verification Survey for hiiding 14 

During the week of March 2. 1998, an Independent Veriilcation Survey (IV% was conducted 
on the subsurface soils and bottom ponions of the walls in area 14N and 14SW in 
Building 14. 

- 

- 

The subsurface and remaining floor areas in 14N and 14SW were thoroughly investigated 
and 01~ results align well with those of the subcontractor. Tentative suppiemfntai standards 
for portions of the soil underneath both the walls and knee wall areas. are bemg developed. 
With the exception of the locations to be CDVenZd by supplemental standards, areas 14N and 
14sW are verifed not to have residual contamination above the guidelines, as defmed in the 
Department of Energy (DOE) Order 5400.5. This closes out area 14N as the other portions 
were covered in a previous letter. Area 14SW has been verified to be below DOE guidelines 
witi the exception of the overheads and walls above twelve feet. Cleanup activities on these 
surfaces will be conducted at a later date. I have attached two tables summarizing the 
radiological cleanup guidelines for unrestricted use as outlined in DOE Order 5400.5. If you 
have any questions call (423) 576-7584. 

Sincerely, 

- 

_ 

- 

R. D. Foley 
Measurement Applications 

and Deveiopmenr Group 

RDF:lec 
- 

Attachment: Table I ; Table 2 

c: S. P. McKenzie 
M. E. Murray 
R. Pilon, ACE 
File-RC 
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Table 1. Applicable guideiines for protection against radiation 

adapted from DOE Order 5400.5 
- .“T,:q*‘,~‘x*,r Cm nimits for un~trolled areas) . _. - . v .ac”_..^ _.~ “S_S,~ ,.,.__,,,. _, ‘1 _/__I __i.,i”j”l__“,, ___ _ . *.A..:. .,. _I ,.,,, I .~.‘J _,_ , 

” ’ 
Mode of exposure Exposure conditions Guideline value 

I,. . ,^ I.,q_* I W1,” .l**-q,, _,^ , -~.~->~, _ ,.._ r-s,., y::;:j: .‘c.,, :-we 
c+ Indoor gamma 

.. ̂ , “* Gamma radiation 

L i ..A . ., 
, .., ,, 

Indoor gamma radiation level 
(above background) 

-” Surface cOntamination 

2oduh* 

., .~j ._ 

B&a-gimmti emitted 
..’ ” Maximum __ _ .,.. -6.. 

Average 
Removable 

15.ooq iipm/100 cm2 
“5;000~dpm/100 cm2 
1.000 dpm/lOO cm* 

u2~, Th-natural (alpha 

k (” -:: ‘. -7 .. rmiw 
_I (. or :. _ ‘+ * %r (beta-gamma en-her) 

Maximum 
^.” :;.-*ir I., ,_.._” .._ -__a\. :ii I ,~h’B”S. Average 

^._ .~ Removabie 

., ( ,. 3 ‘.” ~.226b “w trslnsmcs 

Maximum 
Average 
Removabie 

Radionuciides in soil 

Radionudide con- 
centrations in soil 
@s=w 

M&mum permissibie con- 
centration of the following 
radionuclides in soil above 
background ieveis, averaged 
over a IOO-rnz area 

=%?I 
“27-h 

“q-h . 

5 

* 

3,000 dpm/fOO 
1,000 dpm/lOO 

cm2 

em* 

200 dpm/lOO cmL 

ZOO dpm/lCIO cm2 
100 dpm/lOO cm2 
20 dpm/lOO cm2 

pCi/g averaged over the 
first 15 cm of soil beiow 
the surface; 15 pCi/g 
when averaged over 
Ifi-cm-thick soil layers 
more than 15 cm beiotv 
the surface 

Derived concentrations Total uranium 6OpCilgd 
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Table 1 (continued) 

Mode of exnosure Exposure conditions Guideline value 

Soil hot spot criteria 

Guideiine for non- 
homogeneous con- 
tamination (used in 
addition to the 1.00-m’ 
guideiint)’ 

Applicable to locations with 
an area ~25 m2, with signifi- 
cant@ elevated concentrations 
of radionuciides (“hot spots”) 

G, = Gi( 100/A)ln, 
where 
G, = guideline for “hot 

spot” of area (A) 
Gi = guideline averaged 

over a IOO-m7 area 

. “The 20 CJuh shall comply with the basic dose limit ( 100 true&year) when an appropriate-use 
scenario is considered. 

bD0E surface contamination guidelines are consistent with NRC Guidelines for Decontami- 
nation at Facilities and Equipment Prior to Release for Unrestricted Use or Termination of 
Licenses far &-Product. Source. or Special Nuclear Material. May 1987. 

‘Beta-gamma emitters (radionuciides with decay modes other than aipha emission or 
spontaneous fission) except “Sr, ‘2*Ra. =Ra, “‘AC, 1331, 1291 1261 12S1. 

dDOE guidelines for uranium are derived on a site-specific basis: A total uranium guideline 
of 60 pCi/g will he appiied at the former Linde site. This corresponds to a =U concentration of 
-30 pCi/g. 

‘DOE guidelines specify that every reasonable effort shail be made to identify and to remove 
any source that has a concentration exceeding 30 times the guideline value, irrespective of area 
(adapted from Revised Guidelines for Resrdual Radioactive Material at FUSRAP and Remote 
SJWP Sites, April 1987). 

Sources: Adapted from U.S. Department of Energy, DOE Order 5400.5, Aprif 1990; U.S. 
Department of Energy, Guidelines for Residual Radioactive Material at Formerly Utilized Sites 
Remedial ..4crion program and Remote Surpius Faciiiries Management Program Sizes, Rev. 2, 
March 1987; and U.S. Department of Energy, Radiological Control Manual. DOEIEH-0256T 
Rev. 1, April 1994. 

- 

- 

- 

- 

- 

I 
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Table 2. Background radiation levels and concentrations of seIect& 
radionuciides in soil near Tonawnnda. New York 

Type of radiation measurement 
Radiation ievei or r&ion&& 

or sampie 
concentration 

Range Average 
Gamma exposure rate at 8-11 9 

ground surface (J.AUII) 

Concentration of radionuciides 
in soii @Ci/g) 
w 
'i26b O-8-1.1 I.0 

32m 
0.7-1.1 0.9 
0.549 0.8 

“Values obtained from four locations in the Tonawanda am. 
. . 

Sburce: R E. Rodri&q M. E Murray, and M. S. Uziei, Resuhof the Aadioiogh 
cai Suntey at the Town of Tonawanda LandJill, Tonawan&, New York (I;wOOl) 
ORNL/RASA-92112, Martin Marietta Energy Systems, inc., Oak Ridge Natl. Lab.: 
October 1992. 

F? 
I, ._ . . . , : 

, 
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OAK RJDGE NATIONAL lABOLF?ATORV 
MANAGED BY LOCKNEED MARTIN ENERGY RESEARCH CORPOiU-flON 
FOR THE U.S. DEPARThdENl OF ENERGY 

POST OFFICE BOX 2008 
OAK RIDGE lENN!Z.S!3EE 37833 

April 15, 1998 

Mr. Ray Pilon 
CELRB-PP-PM 
U. S. Army Corps of Engineers 
1776 Niagara Street 
Buffalo, New York 14207 

Dear Mr. Piion: 

Contract DE-AC05960R22464, Independent Verification Interim Letter Reports for 
Building 14, Linde Site 

At your request, copies of ah interim letter reports issued at the conclusion of several 
Independent Verification Contractors surveys are enclosed. The enclosed email (November 
19, 1997) was sent to cover work performed the week of November 10, 1997, on Building 14 
at the Linde site. A formal letter report to cover this work will be sent at a later date, of which 
the email will serve as a basis to the formal letter. 

If additional information is needed contact me at (423) 576-7584. 

Sincerely, 

4 gf 

R. D. F/oley 
Measurement Applications ’ 

and Development Group- 

RDF:lec 

Enclosures 7 (Bldg. 14 Letters) 

c: S. P. McKenzie 
R. E. Rodriguez 
R. E. Swaja 
Ale-RC 
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May 20, 1998 

Mr. Robert J. Gibbs 
Bechtel National, Incorporated 
15 1 Lafayette Drive 
Post Office Box 350 
Oak Ridge, Tennessee 3783 l-0350 ,1 . . ._ . ‘” 
Dear Mr.Gibbs: 

.- - 
Contract DE-ACOS-! endent Verification Survey 

J, ,:“f ~$ORZ2464, Building 14 Indepc ye+=,.” ‘,+-” >“i.-,r*y:-y .I : :.“.,“, ‘;:.“..: 5 ,,.” ;‘71”- :“y:-; .^I” _ ; . .:.:,-‘“L’-*~ .:_ --.. :‘, _ -, _ _ ,-,:” 

An independent verification (IV) survey was conducted on walls and overhead s”c!ures in 
area 14SW, Building 14, during the’.week of May 4, 1998. This area of mvesugatron *was 
approximately twelve feet above the floor (all areas below ,this i,evei. were released earlier). 
This report does not cover the c$ng-of%e area. 

- ..^ ,,.-, .,^. 
.*.‘- “’ ... ‘An additional area .was surveyed, whrch was 

a stairway leading to the underground utility tunnels, adjacent to area 12. 

The walls, piping, and other structures were thoroughly investigated and our .results.align well 
with those of the su.bconuactdr,I-~~n~~Uv~.siiiiple~~~tal standards,.for pOrtions of the. lower 
horizontal I-beam su~~ce,‘~~~‘~~c~~~~,the south well, are bemg developed. Wrth the 
exception of the ceiling and locations to be covered by suppiementi stan&rds, area 14SW is 
verified not to have residual contamination above the guidelines as defined in Department of 
Energy (DOB) Grder’*~;iZi(S:~~:” fi~“~ntrat@z” strway leading down to the utility tunnel, 
adjacent to area 12 was also surveyed~a~~ciiiation above guidelines was detected. Thrs 
elevated area was reported and additiona! decontamination was conducted. After additional 
decontamination the afea was verified to b&%&%*“the~ DOE order. The f@o~+j table 
surkmrizes the radiological clean-up guidelines for unrestricted use as outhned in DOE 
Order 5400.5. 

If you have questions or-need further information please call (423) 5X-7584. ’ ’ _) 

Sincerely, 

7 oyA.bs - 
* 

T - 

R. D. Foley 
Measurement Applications 

and Development Group 

RDF:lec 

Enclosures 1 

c: S. P. McKenzie 
M. E. Murray 
R. E. Rodriguez 
File-RC 



OAK RIDGE NAtlONAL LABORATORY 
WAGE0 BY I.OCICHE!ED MARTIN ENERGY RESEARCH CORPORATION 

,,.. i / -. 

R THE U.S. DEPARTMENT OF ENERGY 

POST OFFICE BOX 2008 
OAKRlffiE.lENNESSEE37W 

June 10. 1998 

Mr. Tim Bymes 
CELRB-PP-PM 
U. S. Army Corps of Engineers 
1776 Niagara Street 
Buffalo, New York 14207 

. 

Dear Mr. Bymes: 

Contract DE-AC05960R22464, Independent Verification Survey on Building 14 

During the week of June 1, 1998, an Independent Verification (IV) survey was conducted on 
the walls and certain overhead structures in areas 14SE, Building 14. This area of 
investigation began approximately one foot above the floor. Additionally, the overheads in 
area 9 were surveyed, as weii as the ceiling in area 14SW. 

The walls, piping, and part of the overhead structures in area 14SE were surveyed. This area 
is verified not to have residual contamination above guidelines defined in the Department of 
Energy (DOE) Order 5400.5. The exception is an area along the walI that leads to area 15. 
This area will be renovated and post remedial surveys will be conducted. The ceiling in area 
14SW and the overheads and ceilings in area 9 were surveyed and both areas were verified to 
be below DOE guidelines. Enclosed is a table summarizing the radiological cleanup 
guidelines for unrestricted use as defined in DOE Order 5400.5. ” 

If you have any questions or need additional information call (423) 576-7584. 

- 

Sincerely, 

/(7, a &is.- / 

/ 3 

.-Z,.C,.i. 

R. D. Foley r 
Measurement Applications 

and Development Group 

- 

RDF 

Enclosures 1 

- 

dent : R. J. Gibbs. BNI 
S. P. McKenzie 
R. Pilon, USACE 
File-RC 



i”” July 7, 1998 

ar? 

/ 

8”* 
; ^, 

” 
i 
i. . . 

Em 

.  j , l , “^_,.^ _^, 

_ , (  

Mr. Robert J. Gibbs 
Bechtel National, Incorporated 
151 Lafayette Drive 
Post Office Box 350 
Oak Ridge, Tennessee 3783 I-0350 

Dear Mr. Gibbs: .* ..” . ,.,.,_. *:*.. ,... , ,, .., , ,._II 1+.-. I”*?. .-.,,*.- ., ,. l,. ,, . .,‘ 
Contract DE-AC05960RJ2464, Clarification Status of the Inglepetideit Vel: ification of 
Building 14 Praxair Site 

This co~espondence is intended ,to clarify/update the status of the Independent Verification 
of Building 14 at the Praxair site, There are several areas--that have been declared_j$ow -“e*.* I-c- *Lgl*** ..*hda.L.,w.j 
Depament of Energy (DOE) Guidelines .as“%?!!grf<eE, 03$?@!.5. ~x@Ki~~are the 

,_ 
,,l ‘^ 

first and second floor offices, areas 2.3.4, 8, 10, 11, 13, 20A, 20A east, 2OB; 20B-1, 2oC, 21, 
the corridor, and’ stairways. 

..~L,- .L ,. _ . _ _,. ,.. .,., ,_- 
Areas 12 and 14 all have residual contamination in the soils beneath the walls that run.,.along _,l I^. the west wall. Aiea 1 5 contains ~- an”~~~~~geneaih~,~~‘.~~~~~~~~~~~~~~~~~~~,.~~~ I That was 

. x _.l_l~^ --,. L. _ .,,-... l-,sq 
inaccessible and could not be.~ surveyed. In a~i%on~‘difficult to access metal surfaces in the . ,,~ ‘.,. _ _ %. 
&f&&d .&-& bf &is.!4 (lower hofizontal surfaces ciose to wall in area I4SW) ‘are above 
DOE clean-up criterion. Survey activities are contmum, Q tn area 9 and 14 SE;’ and subsequent 
letters will address these areas. 

. . . -. 1. . _*._ ., ^ L 
Sincereiy, 

and Development Group 

SPM:lec 

Enclosures 

R. D. Foley 
M. E. Murray 
File-RC 
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OAK RIDGE NATIONAL LABORATORY 
MANAGED By LOCKHEED MARTIN ENERGY RESEARCH CORPORATION 
FOR ME U.S. DEPARTMENT OF ENERGY 

POST OFFICE BOX MO8 
OAK RlffiE TENNESSEE 37331 

September 16. 1998 

Mr. R. J. Gibbs 
Bechtei National, Incorporated 
I5 1 Lafavene Drive 
Post Office Box 350 
Oak Ridge, Tennessee 3783 I-0350 

Dear Mr. Gibbs: 

. 

- 

Contract DE-AC05960R22464. Independent Verification Surveys of 9 Lab and 14SE of 
Building 14 - 

During the week of July 6- 13. 1998. Independent Verification Surveys (IV) were conducted 
in areas 9 Lab and 14SE of Building 13. The ceiling, exposed subsurface soils. and 
remaining floor areas of area 14SE were jnvestigated. This area of investigation includes 
approximately one foot of the bottom of the wall. In addition the subsurface soils, walls, and 
remaining concrete floor surfaces were surveyed in area 9 Lab. 

- 

The exposed soils in areas 9 Lab and 14SE were scanned and soil samples were collected. 
The remaining concrete floor surfaces were. .also, surveyed. After further decontamination 
efforts, review of the post remedial action radtological data supplied by the subcontractor, and 
additional data collected from the remediated areas collected by the independent verification 
contractor. these areas are verified not to have residual contamination above the guidelines as 
defined in Department of Energy (DOE) Order 5400.5. Walls in area 9 Lab were also 
scanned and after removal of additional contaminated material this area has also been verified 
not to have contamination above DOE gtiideiines. There is a portion of the subsurface in 
area 9 Lab containing a pipe that will be included in the request for supplemental standards, 
as it is above clean-up criterion. This email is not a verification statement and should not be 
used as one, since our soil samples have not been analyzed. 

If you have any questions or need further information pfease caif (423) 576-4108. 

- 

Sincerely, I 

/-? 
/ :$ (SC, /2 ,*:’ & i; .;. 

S. P. McKenzie 
y--- 

Measurement Applications” 
and Development Group 

SPM:lec 

c: R. D. Fole! 
File-RC 



ys wcS0 my EI+EED MA#TIN ENERGY RESEARCH CORPORAnON 
FOR THE U.S. DEPARTMENT OF ENERGY 

1 ,~_ 
FOST OMCE BOX 2008 
OAK RIDGE TENNESSEE 37031 

September 21, 199s 

Mr. R. J. Gibbs 
Bechtel National. Incorporated 
I5 1 Lafavette Drive 
Post Office Box 350 
Oak Ridge. Tennessee 3783 I-03.50 

Dear Mr. Gibbs: 

Contract DE-AC05960w2464 Ciarifica~i oft S!pf gf ,JyJndependent ~~rifi~~on of ” “‘*p” I,., cr~d>ilu ,.- ^ _. ,._” 
Building 14, Praxalr Site 

_. ,. ” . __.I ,. ” 

This correspondence is to clarify our standing 
under previousiy issued correspondence. Y 

regarding areas remediated but not covered _ ,_. .~ 
Pornons or tnese areas were either -omitted from 

IC ~P~II~~PI-I ..&a 21. whj earlier reports, or additional decontam~natio?_fuW,~~,,,-.---- ---_- _-I ~-xh at one time 
housed underground sumps. has” been’d&%aminated and fails,-bel”ow Department of Energy +; _“l ..,“m, 4~: _ “. “ICI, I 
(DOE) guidelines for soil contaminati?on as o,uthhed~,tn DOE Order WO.$.. one time enclosed an& ‘~~~,~~~~~~~~h~c~p~~pth-~s’ gfff~*~; 

The are%. .yp at 
“‘m*‘TTIie^’ Wills. steps. cerlmg, and popes . ,i.h_ x. _,* ,s.i...a,. .2_, 

associated tiith’the start-well In area I-. 5.“‘that leads to the utiiity tunnel. was also surveyed and is 
below DOE. guidelines for s~~~~~-~~~~~~i‘iiaii:on: The internal plpm, . ’ 0 was cleared during the 
process pipmg investigations. However, the subsurface IS not covered under this letter. 

.Survey data collected by the subcontractor,at anarea.za~ong the *wall between areas 14SE and 
area 15, have been released a~ failing below the DOE surface gmdelmes. 

ICI 
i 1 

,. ,I 
If you have any questions or need additional information call (423) 576-4108. 
. j . . . ~r.^.e.>.n...wmjl “_:_i._j_ --+*.bl-*,~lreel( ,I_.j”, l,.l .-_,*_ _ __,., ” ” I ,. ;‘ ~_ ,,, .,a _. / I ,1 I 

7 Measurement Appiications 
n, (YI and Development Group 
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. _ 
OAK RIDGE NATIONAL LABORATORY 
MANAGED BY LOCKHEED MARTIN ENERGY RESEARCH CORPORATION 
FOR -I-HE U.S. DEPARTMENT OF ENERGY 

POST OFFICE BOX 2008 
OAK RIDOE TENNESSEE 37831 

October 23, 1998 

Mr. Ray Pilon 
CELRB-PP-PM 
U. S. Army Corps of Engineers 
1776 Niagara Street 
Buffalo, New York 14207 

Dear Mr. Pilon: 

Contract DE-AC05960R22464, Clarification of Verification Activities Associated With 
Building 14, Praxair Faciiity 

- 

The purpose of this correspondence is to clarify any outstanding areas and misunderstood 
issues with respect to verification activities conducted in Building 14 at the Praxair facility. 
Initially, this type of correspondence served only as a vehicle. to expedite the 
restoration/betterment activities that followed the remediation of parts of this building. They 
have never been intended as a final verification statement. A final, comprehensive verification 
report will be issued to cover all Oak Ridge National Laboratory (ORNL) activities in 
Building 14. 

The ceiling in Area 14SE has been determined to fall below the surface guidelines as defined 
in Department of Energy (DOE) Order 5400.0. All soil samples have now been analyzed and 
the outstanding subsurface soils in Areas 9 and 14 falI below the site spectfic soil criterion of 
6OpCi/g total uranium. All surfaces (walls, stairs, floor, ceiling, and electrical conduits) 
associated with the stairwell leading to the utility tunnel in Area 12 have been verified as 
failing below the DOE surface guidelines. We are presently awaiting post remedial action 
surveys of the drain lines and sump location under the floor in this area. 

If you have any questions or need more information please call (423) 576-4108. 

Sincqrely, * 

Measurement Applications 
and Development Group 

SPM:lec 

c: R. D. Foley 
R. J. Gibbs. BNI 
File-RC 
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OAK RIDGE NATIONAL LABORPTOfiX,, ,_ 
MANAGED BY LOCKl;rEED MARTIN ENERGY ‘RESl%RCH CORP6wnON ~ 
FOR THE U.S. DEPARTMENT OF ENERGY 

POST OFFlCE BOX 2008 
0bKRlOGETENNESSEE37331 

November 4, 1998 

Mr. Ray Piion 
CELRB-PP-PM 
U. S. Army Corps of Engineers 
1776 Niagara Street 
Buffalo, New York I 4207 

Dear Mr. Pilon: 

Contract DE-AC05960R22&& Radon Contami@jon Bui!ding 14, Praxair Facility 

The ‘puq& of this correspondence is to’convey.the results of our investigations for potential 
radon contamination in buil,d+ld.ng 14. at the Praxair Facility. We are reporting our findings in 
picocuries per liter (pCi/l) and not workin, 0 levels, because our detectors measure,.radon and 
not the daughters of radon. The numbers can be converted to. working levels, taking into 
consideratioi a few basic assumptions. (.,. __I. _e. _a...I _,_ ,< I.,,^ (.^.,,.. .‘C ,_ ._. .;I,_, _., _. _ _, j, , ,,,)( _, 

If you have any questions or need additional information please call (423) 576-4108. 

S. P. McKenzie 
Measurement Applications 

and, Development Group 

SPM:lec 

Attachment:. 1 Drawing, Radon Sampling Location, Former Linde Site, Building 14 “_, “. s 

C: R. D. Foley 
R. J. Gibbs, BNI 
M. E. Murray 
File-RC 
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Mr. Ray Pilon 
CELXB-PP-PM 
U. S. Army Corps of Engineers 
1776 Niagara Street 
Buffalo, New York 14207 

n” 

a 

,’ .‘ 

Dear Mr. Pilon: 

Contract No. DE-AC05!46Qm, Radioiogical Data for Building 14 Praxair Site ,, 1 

The purpose of this correspondence is to convey the results of our evaluation of radipiogical 
data, taken by the subcontractor for Building 14, at the .Praxair .s!te. We agree. vvlth their 
fmdings (attached) that the surfaces of the sump located in the utihty tunnel secuon of area 
12 as well as the e’ast and west drain,.!ices &@ing into the sump, fall be1o.w the Department of 
Enkrgy (DOE) criterion for radioioglcal surface cleanup. The north *dram @e how?ver,. dg; 
exceed guidelines and further action will be necessary to resolve t@ portron of PIP?. 
remedial action survey of this sump area had not been received until recently. 

Tars. sump 

area also falls below the DOE criterion for surface cleanup, and will be addressed m our 
v&ification report to be released subsequently. 

c* 

L If you have any questions or 

m 
; : 

I-Y 

L_ I 

YJi7~~-% 
Mea’surembnt Applications 

and Development Group 

need additional information please call (423) 576-4108. 

SPM:lec 

Attachment 

c: R. D. Foley 
R. J. Gibbs, BNI 
M. E. Murray 
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ION TECHA’OLOGY, INC. RADIOL6GICAL SURVEY 
64.0 Maple Ave 

Saratoga Springs, NY 
(518) 584~01% 
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OAK RIDGE NA~~ONAL-LA~-ORP;T~‘R~ ’ 
MANAGEDBY~ MA#nN ~EFWBESEARCH CORWmnON 
FOR THE U.S. DE+MTM~-‘OF ENERGY 

POST OFFICE 30X 2008 
0AKRloGElENm88E37631 

January 13,1999 

* .I . , : , -. I *a+ I ,~ ,.., _ .,4( /il.l,/, ^ -“I .,., .,.*I-. 3% ‘ ̂  WA-.__ ,.l”‘, _ ,, ” *_ ., ,^ . ..)_ . 

Mr. Ray Pilon .’ m$pipM .\,. ,._ ~. 

U. S. Army Corps of Engineers 
1776 Niagara Street 
Buffdo; New York 14207 

. ,_ I.. “,_.” . .._. , I fl .-.-.+ ^ ,A*_ _ .~,., .h “u / _ ,, ._ _ _.‘.‘” I:“*L._/ 
Dear Mr. Pilon: 

. 1. 
Contract No. DE-AC05960R22464, Post Remedial Action Report Review for Buiiding 14 

As you requested, members of the Measurement Applications and Development group, have 
reviewed the draft “Post Remedial Action Report for Building 14, Linde Site.” This -report was 
prepared by Bechtel National, Incorpo&ted, dated November 1998. 

In general we agree with the findings of this report. The data presented in this report agrees with 
our data within the bounds, of radiological field survey techniques and instrument variation. 
However, there are a few comm&s”~~ would like to %e. 

l The term “supplemental limits ” is- used several times in the document, but nowhere in the _.. ,.- ̂ . ..,,. __ _,., _ : I. 
document are the “supplemental limits (_ ” stated that were -u~sed for. -are&s riot decontaminated ,: : I. __. . gc-.~;s:-wr ~~~~~$q,. * -..: -.~y~“.“‘“~“~“~, j._ 
and subsequently hazard assessed. We feel that these vaiues should,.‘&e &~&l@~i~, the _ 
document. If different limits were used in different locations, these should als& be stipulated. *- “* 1. * _.+.a x,.,j e .,**,* c/ __L .,._) _ x ‘.. “cc,,.,* .&, ., 

. “In the last pti$rabh:of the executive summary, first line. it is stated that .?qhe remedial action 
in Building 14 sticcessfully identified all interior svrfaces and sub-surfaces; within the 
building footprint exceedin, 0 the remedial action criteria through an kxteniive delineation 
phase and review of previously collected delineation data.” We take exception to the “aI1” 
in this statement. This is not to say the statement is incorrect, but based on mtiy years of 
experience in this line of work, it has been our experience that small areas of co?+I@ation, 
both surface and sub-surface, can be overlooked. This building has had rooms a#@ on and . . ..^.h. ,,._, ;. 
has undergone extensive remodelin, Q since the Maxihattan Project involvement was 
completed. This kind of action often covers up or makes inaccessible, small areas, which . 
could contain some level of contamination. Due to the extensive radiological survey efforts 
expended in this building. we feei these areas are fevj Gid if thev exist, would be small. If 
future maintenance or demolition activities were‘to-&advertently dlstG5 ttiese poSsibly 

I .^ . . . . ~.T _._ _.__ 

existing areas, we feel that any personnel exposure would be very low and would not .exceed, 
exposure guidelines, because of the limited puxnbel and> size of the areas involved. This 
statement refers only to those areas ‘where contaminat& &be &&<&e”$&,‘&to those 
areas where supplemental limits have been utilized or where suspected.contamination may 
exist. 



II 

D-26 

Mr. Ray Pilon 
Page 2 
January 13.1999 

l The “Post Remedial Action Report,” is a large and detailed document. It details both 
verbally and in drawings those areas still contaminated, where a hazard assessment has 
been utilized, using supplemental guidelines. We feel Figure 5-l should be a large size 
color drawing Le., an E-size, and the activity data should be included on the drawing and 
be furnished to the property owner for use by the Building 14 ,facility manager or 
maintenance personnel. Since the vast majority of the building is clean, the few areas 
containing or suspected to contain contamination exceeding guidelines;would be color 
coded for quick reference. The detailed report would still be available if work was 
going to be done in locations near known contamination. 

l 

l 

There appears to be a discrepancy in Figure 5- 1. There are hazard assessed areas not 
depicted on the drawing. Example Area 12; south end of room on the east, south, and 
west walls. There is sub-surface contamination at the base of these three walls, which is 
not shown. 

There is also a contaminated structural beam in Area 14, which exceeds guidelines and 
was hazard assessed. The beam lies on-the extreme western side of Area 14 and is ._.. ,I_ .,. . ._,_ L__ ,. . 
parallel to the wall. 

Until all hazard assessed areas are approved, it is suggested that health physics coverage 
be provided for any work in these areas. 

There is a question concerning the legend in certain drawings. Example 4.3-1, 
“Contamination less than I meter on walls with a cross-hatched design and, 
“Contamination up to 1 meter on walls,” with a double cross-hatch design. Basically, 
both say the same thing, so we suspect something has been ieft out. This legend and any 
other legends, should be reviewed and clarified. 

The “Post Remedial Action Report,” states that some of the hazard assessed areas have 
been approved and others are pending. It is recommended the document be held:until all 
areas are approved and the document rewritten to reflect these changes. 

- 
: : 

If you need additional information or have any questions please call me at (423) 576-7584. - 

Sn&&&+ 

Ray D. Foley 
Measurement Applications 

and Development Group 

RDFzlec 

c: S. P. McKenzie 
M. E. Murray 
R. E. Rodriguez 
File-RC 
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