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3474 Fernald Environmental Management Project 
P O  Box398705 

Cincinnati, Oh io 45239-8705 
(513) 738-6357 

JUN 2 5 1992 
DOE-834-92 

Mr. James A.  Saric, Remedial Project Director 
United States -Environmental Protection Agency 
Reg i on V-HRE-8J 
77 West Jackson Street  
Chicago, I l l ino is  60604-3590 

Mr. Graham E .  Mitchell , Project Manager 
Ohio Environmental Protection Agency 
40 Sou th  Main Street  
Dayton, Ohio 45402-2086 

Dear Mr. Saric and Mr. Mitchell: 

RADON MEASUREMENT OF WASTE P I T S  AND CLEARWELL 

This confirms teleconferences between you and my s ta f f  on March 27,  1992, and 
May 27 ,  1992, on the s ta tus  of radon flux measurements of the Waste Pits and 
Clearwell. W i t h  the exception of Waste Pits 4 and 5 and the Clearwell, flux 
measurements began in November 1991 and were taken direct ly  from the surfaces 
of Waste Pits 1, 2 and 3. The results were sent t o  you on March 3, 1992. The 
average flux for a l l  three p i t s  was well under 20 pCi/m2-sec. 

Paragraph  26 of the Federal Faci l i t ies  Agreement ( F F A )  requires the Department 
of Energy ( D O E )  t o  direct ly  measure radon flux from Waste Pi ts  1, 2 ,  3, 4 ,  5 
and the Clearwell. 
appropriate, or t h a t  the United States Environmental Protection Agency (U.S. 
EPA) c la r i fy  the use of Method 115 t o  direct ly  measure radon flux from Waste 
Pits 4 and 5 considering the information provided in our teleconferences and 
below. 
Clearwell are n o t  required under Method 115 and the FFA since the Clearwell i s  
a water-covered area (with no beaches) and, under Method 115, radon flux i s  
assumed t o  be zero for  water-covered areas. 

DOE proposes t h a t  we modify t h i s  requirement, i f  

DOE also requests confirmation t h a t  d i rec t  measurements of the 

P i t  4 

Waste Pit  4 has a surface area.of 83,799 square fee t .  
aDDroximately 53,706 cubic yards of buried waste. 

I t  contains 
Pit  4 i s  covered by a two- 

foot 
thick 
cover 

. basis 
Sampl 
flux 

ayer o f  compacted clay and clean backfill material overlaid by a 4 5 4 1  
Hypalon, chlorosulfinated polyethylene l iner .  
i s  enclosed. On the 
of measurements from a similar waste pi le  a t  the Middlesex, New Jersey 
ng plant, DOE believes t h a t  i t  i s  reasonable t o  conclude t h a t  the radon 
rom Pit  4 i s  l e s s  t h a n  20 pCi/m2-sec. 

A diagram of Pit  4’s 
The Radium-226 content of P i t  4 i s  5 t o  50 pCi/g. 

-7. @ Recycled and Recyclable :< - _  
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The Middlesex da ta  i s  enclosed f o r  your  eva lua t ion .  
conta ins between 2 and 55 pCi/g Radium-226. 
b a r r i e r  l i k e  t h a t  on P i t  4. P i t  4’s l i n e r  i s  s i m i l a r  t o  t h e  36-mil t h i c k  
Hypalon l i n e r  cover ing t h e  Middlesex l a n d f i l l .  
Middlesex ma te r ia l  was 0.03 pCi/m2-sec. 

The Middlesex l a n d f i l l  
It does n o t  have a c l a y  cap 

Radon f l u x  measured from t h e  

DOE concurs 
se lec ted  PO 
conclusion. 
t o  those i n  
vents. DOE 
a t  se lected 

P i t  5 

Waste P i t  5 

w i t h  U.S. EPA’s suggestion t h a t  d i r e c t  measurements be made a t  
n t s  f rom P i t  4 and from t h e  vent  p i p e  t o  conf i rm t h e  above 

For t h e  vent  pipe, U.S. EPA suggested mon i to r ing  methods s i m i l a r  
Method 115 f o r  measuring emissions from underground uranium mine 
w i l l  prepare a p lan  f o r  your  rev iew f o r  confirmatory-measurements 
po in ts  f rom P i t  4 and t h e  vent  p ipe.  

has a sur face area o f  161,103 square f e e t .  
est imated 98,841 cub ic  yards of m a t e r i a l .  
s l u r r i e d  i n t o  P i t  5, they  conta in  a r e l a t i v e l y  h i g h  water content .  
Approximately two- th i rds  o f  the  p i t  i s  t y p i c a l l y  covered w i t h  748,060 g a l l o n s  
o f  water. Dur ing November 1991, a l l  sur face  water was removed t o  f a c i l i t a t e  
r e p a i r s  t o  t h e  p i t  l i n e r .  Th is  was done a f t e r  r e c e i v i n g  U.S. EPA’s approval 
o f  t h e  Work Plan. H i s t o r i c a l  photographs documenting the  ex ten t  o f  t h e  water  
cover f o r  t h i s  p i t  are enclosed. 

I t conta ins  an 
Because waste m a t e r i a l s  were 

On.the bas is  o f  t h e  known content o f  Radium-226 i n  P i t  5, DOE est imates t h a t ,  
w i thou t  a water cover, t h e  radon f l u x  emissions would exceed t h e  20 pCi/m2-s 
l e v e l .  However, w i t h  t h e  except ion o f  t h e  dra ined cond i t i on  (which was 
temporary), a water cover i s  normal ly  mainta ined over two- th i rds  o f  t he  
sur face o f  t h e  p i t .  A t  present, t h e  water  cover has been p a r t i a l l y  rep laced 
and DOE received t h e  approval o f  t h e  Ohio Environmental P ro tec t i on  Agency 
(Ohio EPA) under a Consent Decree f o r  complete replacement o f  t h e  water cover .  
As f u r t h e r  discussed below, P i t  5 w i l l  be 100% water covered by February 1993. 

DOE proposed a Removal Ac t i on  under t h e  Amended Consent Agreement t h a t  w i l l  
con t ro l  a i r  emissions from the sur face o f  Waste P i t  5. The Work Plan f o r  t h i s  
Removal Act ion was submit ted t o  the  U.S. EPA on March 30, 1992. The 
recommended a l t e r n a t i v e  i s  r e d i s t r i b u t i o n  o f  t h e  exposed waste completely 
under t h e  water. The commencement da te  f o r  t h e  Removal Ac t i on  i s  September 
23, 1992, and complet ion i s  an t i c ipa ted  i n  February 1993. 

A more d e t a i l e d  schedule f o r  the  P i t  5 Removal Ac t i on  was inc luded w i t h  t h e  
Work Plan submitted t o  you on March 30, 1992. 
negot iated, P i t  5 d i d  n o t  have 100% water-cover. Once the  Removal Ac t i on  i s  
success fu l l y  completed, radon f l u x  emissions from Waste P i t  5 may be assumed 
t o  be zero s ince t h e  e n t i r e  surface w i l l  be covered w i t h  water.  

A t  t h e  t ime t h e  FFA was 

Pending completion o f  t h e  Removal Act ion,  however, U.S. EPA suggested t h a t  
d i r e c t  measurements be made i n  the  event t h e  Removal Ac t ion  does n o t  proceed 
on schedule. 
w i t h  d i r e c t  measurements i n  the event t h e  Removal Ac t ion  i s  n o t  on schedule. 
The Ac t ion  Memorandum f o r  t h i s  Removal Ac t i on  was signed on March 27, 1992. 
Under t h e  Comprehensive Environmental Response Compensation and L i a b i l i t y  Ac t  
(CERCLA) and t h e  Nat iona l  Contingency Plan, removal ac t ions  a re  considered 
t i m e - c r i t i c a l  i f  they commence w i t h i n  s i x  months. DOE considers t h e  P i t  5 
Control  o f  Exposed Mate r ia l  Removal Ac t i on  t o  be t i m e - c r i t i c a l ,  and there fore ,  
t h e  response i s  s e t  t o  begin by September 23, 1992. 

DOE suggests September 23, 1992, as a c u t o f f  da te  f o r  proceeding 
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I n  the  meantime, per  your suggestion, we have ca lcu la ted  the f l u x  from the  
e n t i r e  surface o f  P i t  5. 
94 pCi/m2-sec from the uncovered p o r t i o n  o f  P i t  5 as repor ted i n  the  Work Plan 
submit ted t o  U.S. EPA on March 30, 1992. 

The est imated f l u x  i s  31.3 pCi/m2-sec, based on 

If you o r  your  s t a f f  have any questions, p lease contact  Behram Shro f f  a t  
FTS/Commerci a1 (513) 738-6003. 

S incere ly ,  

FN: Sh ro f f  

Enclosures: As Stated 

R. E. T i l l e r  
Manager 

cc  w/encs.: 

J . Benet t i  , USEPA-V , 5AR-26 
AR Coordinator, WEMCO 

cc  w/o encs.: 

3. 3. Fiore,  EM-42, TREV 
K. A. Hayes, EM-424, TREV 
M But1 e r  , USEPA-V , 5CS-TUB-3 
3. Kwasniewski , OEPA-Col umbus 
P. Har r is ,  OEPA-Dayton 
M. P r o f f i t t ,  OEPA-Dayton 
T. Schneider, OEPA-Dayton 
T. W.  Hahne, PRC 
L .  August, GeoTrans 
R. L. Glenn, Parsons 
D. J. Carr, WEMCO 
L. S. Farmer, WEMCO 
J. P. Hopper, WEMCO 
J. D. Wood, ASI/IT 
J. E. Razor, A S I / I T  
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FROM I 
TO: Oba Vincent 

MIKE REDMON 

DATE: February 3, 1992 

SUBJECT: NESHAPS DATA FROM FUSRAP'S MIDDLESEX 
SAMPLING PLANT 

Per our discussion of last week (and your discussion with Susan Cange of 
DOE-OR), here is the NESHAPS data. I have enclosed some background on 
the Middlesex Sampling Plant (MSP) in New Jersey, average concentrations 
of uranium-238, radium-226, and thorium-232 in each of the t w o  storage 
piles, and correspondence with EPA Region II (including the 1991 report) 
dealing with FUSRAP's NESHAPS compliance. When w e  first started the 
NESHAPS compliance, we got approval from EPA Region VI1 t o  use 
commercially available 4 inch charcoal canisters; Region II required us t o  
use the 10 inch canisters as required by the regulation for uranium mill 
tailing piles - TMA/Eberline in Oak Ridge made these 10 inch canisters for 
us since we could not find a commercial distributor. 

I know we discussed Maywood, but I felt that the Middlesex data would be 
more appropriate for your argument since Middlesex used uranium ores 
(similar to  Fernald) and Maywood used thorium ores. The annual report 
contains data from all sites in Region II; it may provide even more backup 
for you. If you need additional information, please don't hesitate t o  call me 
at (61 5) 576-4718 or FTS 626-4718. 



FROM I 
3 4 7 4  

MIKE REDIMON 

TO: OBA VINCENT DATE: February 6 ,  1992 

Per your request, I have found the following information regarding the 
construction of the interim storage plles at the Mlddlesex Sampling Plant in 
New Jersey. 

The "Landfill Pile" has a 36-mil DuPont Hypalon cover. Hypalon is a rubber 
material made of chlorosulfonated polyethlylene (CSP). The "Vicinity 
Property Pile" has a 60-mil EPDM (ethylene propylene diene monomer) 
cover. M j  pfle had a sand or clay layer placed on top of the waste 
prior to placement of the liners. 

FAX # FTS-774-6650 
PH 0 NE FTS - 7 74-6 93 7 
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1 . 3  61TE DESCRIPTION 
i 

The MSP s i t e  occupies 3 . 9  ha ( 9 . 6  a c r e s ) .  There are  four 
buildings  on the s i t e ,  which i s  surrounded by a 2.1-m (7-ft) high 
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chain-link fence (Figure 1 - 4 ) .  

asphalt.  
structures  although, based on h i s t o r i c a l  information, there is no 
reason t o  suspect the otructures a s  sources of chemical 

Host o f  the s i t e  i s  paved w i t h  

Samples w i l l  be taken i n  the v i c i n i t y  of the four 

c o n m i n a t i o n .  
the s i t e  during a c t i v e  operation. 
samples are being taken along the perimeter of the building t o  
check f o r  possible contamination from petroleum products. 
Building C was the process building where the ore was Weighed, 
assayed, and sanpled. The b o i l e r  house (Building D) was at one 
t h e  t h e  source of  steam for the process building. 

contxminated s o i l s  excavated from v i c i n i t y  properties, including 
the Widdlesex Municipal Landfi l l  (MML). Figure 1-5 i s  an a e r i a l  
photograph of the s i t e .  A t  the completion of  remedial action a t  
MML i n  1986,  approximately 51,000 m3 ( 6 7 , 0 0 0  yd3) of contaminated 
s o i l  was stored a t  PISP. The interim storage pad constructed a t  MSP 
f o r  t h e  s o i l  excavated from v i c i n i t y  properties during the 1 9 8 4  and 
1986 remedial action a c t i v i t i e s  includes a leachate c o l l e c t i o n  
system t o  preclude release of contaminants from the stored material 

Building A was used as administrative o f f i c e s  f o r  
Building B was a garage, and 

XSP i s  currently used for interim storage of radioactively 

to v a t e r s  i n  the area. 
tank where it i s  sampled and disposed o f  per a contractual 
agreement w i t h  a licensed waste hauler. 

The s i t e  slopes gently from approximately 1 8  m (60 f t )  above 
mean sea l e v e l  (msl) on the northern s i d e  t o  1 5  m (50 f t )  above msl 

on t h e  southern side.  S o i l s  a t  MSP a r e  s i l t y  t o  sandy loams, w i t h  

thickness over bedrock ranging from 0 . 4 6  t o  2 . 4  m ( 1 . 5  to 8 . 0  f t ) .  

A l l  on-site  surface water i s  conveyed v i a  an underground drainage 
system t o  a s e t t l i n g  basin and then t o  t h e  easement d i t c h  south of 
the s i t e  t h a t  discharges i n t o  a small brook known as Main Stream. 

The Brunswick formation i s  t h e  predominant bedrock u n i t  i n  the 
v i c i n i t y  of  MSP; it i s  a major aquifer i n  the western part of 
Middlesex County and adjoining Essex County. Numerous private  
water supply wells  are located w i t h i n  1 . 6  km (1 mi) of MSP. A 

p u b l i c  well f i e l d ,  Sebrings M i l l  wel l  f i e l d ,  l i e s  2.1 km ( 1 . 3  m i )  
northwest of MSP. 

Leachate water i s  pumped into a storage 

-11 21 - - - 
- 

- 
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The average annual daily maximum temperature for the Middlesex 
area is 16.9.C (62.5*F), and the average daily minimum is 7 . 3 3 . C  

(85.6.F) (July), and the lowest is -4.3.C (24.3.P) (January). 
Average annual precipitation is 107 cm (42.1 i n . )  w i t h  an average 
annual Snowfall of 69.9 cm (27.5 in.) (Gale 1985). 

Middlesex. 
13,000 and 46,298, respectively: they are expected to increase over 
the next 10 to 15 years (BNI 1990). 

1 (45.2.F). The highest average monthly temperature is 29.8.C 

Approximately 15 million people reside within 80 Icm (50 mi) of I 
1 

The 1990 populations of Hiddlesex and Piscataway were 

f 1 . 4  81TE Ef8TORY 

1 

1 

! 

1 

MSP was established as part of the Manhattan Engineer District 
(XED) in 1943. The facility was used by XED for sampling, storage, 
and/or shipment of uranium, thorium, and beryllium ores. All ores 
received at the facility were handled in a similar manner, 
including thawing (if necessary), drying, crushing, and screening. 
Samples were taken for assay from collection hoppers beneath the 
screens. The ores were subsequently packaged, weighed, and shipped 
to processing facilities. 

MED. Later, AEC used the site for storage and limited sampling of 
thorium residues. All AEC activities at MSP ended in 1967. 
On-site structures were decontaminated, and the site was certified 
for unrestricted use under radiological release criteria in effect 
at that time. 

In 1968, AEC returned the MSP site to the General Services 
Administration, which transferred the property to the Department of 
the Navy. The site served as a U.S.  Marine Corps reserve training 
center from 1969 to 1979. MSP was returned to DOE custody in 1980. 
That same year DOE initiated remedial action to clean up properties 
in the vicinity of MSP, and the cleanup continued into 1981. 
total of approximately 27,000 m’ (35,000 yd’) of contaminated soil 
from these remedial actions were transported to MSP, where an 
asphalt pad was constructed as a base for an interim storage area. 

Operation of MSP was terminated in 1955 by A E C ,  successor to 

A 

- .  . .  

. 

_ .  
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Operations at WML began in the mid-1940s. In 1948, dirt 
contaminated with pitchblende (high-grade uranium ore) was removed 
from W P  and placed on top of the existing fill at XML. 

landfill operations resulted in varying depths of cover material 
being placed over the contaminated material. The landfill has not 
been used for solid vaste disposal since 19740 

Two radiological rurveys had indicated that the portion of the 
#ML site requiring remedial action covered about 0.2 ha (0.5 acre) 
(AEC 1974; O W L  1980). Result6 indicated contamination primarily 
in surface soils and in soils at shallow depths; the greatest depth 
at which contamination was found was 1.5 m (5 ft). Excavation of 
radioactively contaminated material from MML began in 1984; 
approximately 12,000 ms (16,000 yd’) of contaminated soils were 
transported to MSP for interim storage. 
and subsequent investigation indicated t h a t  the contaminated area 
had covered approximately 1.2 ha (3 acres). 

A second storage pad at HSP was constructed in 1984 to 
accommodate the materials excavated from XML during that year. 
Table 1-1 lists the volumes and sources of the materials placed on 
the storage pads by year of emplacement and indicates the total 
volume of contaminated material presently stored at MSP. 

During 1985, site preparation work was conducted at MSP and MML 
in preparation for resuming remedial actions initiated in 1984. 
Work at HSP included the construction of a further extension to the 

Subsequent 

This initial excavation 

storage area to accommodate material to be excavated from MML 

during 1986. 
, In 1986, remedial actions at MML were completed with the 

removal of the last 12,000 m3 (16,000 yd’) of contaminated soil. 
The excavation was backfilled with clean soil, and the area was 
seeded. 
Radiological Site Assessment Program included document reviews, 
confirmatory laboratory analysis, and independent direct 
measurements and sample analysis. A letter was provided to DOE in 
1987 indicating that the documentation supporting the remedial 
action process was adequate and accurate and that the remedial 
action process itself was effective in satisfying DOE criteria. The, ‘ 

Independent verification activities performed by the ORAU 

- - 
- -  - 15 r ;  ; 1 4  

- 
- 
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1 TABLE 1-1 
APPROXIMATE VOLUMES OF COHTAMINATED SOIL 

IN KSP INTERIW STORAGE PILES 

Date and Source 

Approximate 
Volume 

(m') (Yd3) 

1980 (Phase I) M P  cleanup 7,000 9,000 

1981 (Phase 11) XSP cleanup 20,000 26,000' 

1984 M M L  cleanup 
(Second storage pile) 12,000 16,000 

1986 M L  Cleanup 

Total in interim storage piles 51,000 67,000 

(Extended second storage pile) 12,ooo16.ooo 

I 

- -  

1-6 I - 
,- ,- .- 
i ! !  _ .  . 



environmental monitoring program a t  MXL was then terminated and 
returned t o  the Borough of Hiddlesex i n  December 1 9 8 7 .  

There are no continuing c o l ~ ~ ~ e r c i a l ,  industrial ,  or  remedial 
a c t i v i t i e s  a t  XSP; therefore, there are no airborne or vaterborne 
operational e f f l u e n t s  leaving the s i t e .  
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2 . 0  SUMMARY OF ENVIRONMENTAL COMPLIANCE 

Throughout its history, MSP has been subject to evolving 
federal and state environmental regulations. The primary 
regulatory guidelines and limits are given in the DOE orders and 
authorized under six federal acts [the Clean Air Act (CAA); the 
Clean Water Act (CWA); the Resource Conservation and Recovery Act 
(RCRA); the Toxic Substances Control Act (TSCA); the Comprehensive 
Environmental Response, Compensation, and Liability Act (CERCLA); 
and the National Environmental Policy Act (NEPA)]. The following 
summaries describe compliance requirements as they existed in 1990, 
as well as anticipated regulatory requirements that may affect the 
site. 

2.1 PRIMARY REGULATORY GUIDELINES 

DOE Orders for Radionuclide Releases 

Site releases must comply with specific DOE orders [5400 series 
and DOE Order 5820.2A, "Radioactive Waste Management" (DOE 1988)] 

that establish quantitative limits, derived concentration 
guidelines (DCGs), and dose limits for radiological releases from 
DOE facilities. The applicable guidelines and dose limits are 
presented in Appendix C. For Environmental Protection Agency (EPA) 
pernitting purposes, DOE orders are treated as legal requirements, 
and remedial action activities conducted by DOE at its facilities 
are considered "federally permitted actions" [ 54 Federal Resister 
(FR) 225241. 

A review of environmental monitoring results for calendar year 
1990 shows that MSP was in compliance with all applicable 
radionuclide release standards in DOE orders. Detailed monitoring 
results for radionuclides are presented in Section 4.0. 

9. 
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Clean Air Act and National Emission Standards 
for Hazardous Air Pollutants 

The primary federal statute governing air emissions is the CAA 
[ 4 2  United States Code (USC) 7 4 0 1  et seq.], as amended. Federal 
regulations governing air emissions are contained in 4 0  Code of 
Federal Regulations (CFR) Parts 50 through 87. New Jersey is a 
delegated state for implementation of National Emission Standards 
for Hazardous Air Pollutants (NESHAPs), per 4 0  CFR Section 
6 1 . 0 4 ( A A ) ;  state requirements are codified in New Jersey Air 
Pollution Control Laws, Title 2 6 ,  New Jersey Revised Statutes 
(NJRS), Chapter 2C, Air Pollution Control. However, New Jersey is 
not yet authorized to implement Subpart Q in lieu of EPA Region 11. 

The only potential sources of air emissions from MSP are 
radionuclide emissions from the waste piles. MSP does not have or 
require any state or federal air permits. 
nonoperating facility, Subpart Q of NESHAPs is applicable 
(DOE 1990a). If the waste storage areas are modified in 1991, 
Subpart A will be applicable. A strategy for determining 
compliance with the radon flux standard in Subpart Q was approved 
by EPA in July 1990, and compliance with the EPA-approved strategy 
was attained and maintained in 1990. 

Because it is a 

I 

Radionuclide emissions have been modeled using the EPA-approved 
1 computer model AIRDOS, and the effective dose to members of the 

public has been calculated. 1 National Asbestos Emission Standards. Asbestos is present in pipes 

1 
1 
I 

NESHAPs Subpart M contains the 

in the process building, and when the asbestos is removed, 
implementation of standards in Subpart M will be required. 

Because EPA Region I1 has determined that the requirements 
imposed by the radionuclide NESHAPs are applicable during remedial 
actions, procedures for complying with Subpart Q will continue to 
be implemented when remedial action activities begin. 

Clean Water Act 

Waters discharged to navigable waters of the United States are 
regulated under the federal CWA, as amended ( 3 3  USC 1251 et seq.) 

- 

a - 

- 18.  
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and its associated EPA regulations ( 4 0  CFR Parts 122, 136, 4 0 3 ,  and 
405 through 471). 
New Jersey Water Pollution Control Laws, Title 5 8 ,  New Jersey 
Statutes Annotated (NJSA), Chapters 6A and 10. 

A formal application for a stormwater discharge permit for a 
point-source discharge was submitted to the New Jersey Department 
of Environmental Protection (NJDEP) on January 19, 1990; the permit 
has not yet been issued to DOE. 

On November 16, 1990, EPA promulgated changes to its stormwater 
regulations. 
obligations for 1990, significant changes in compliance monitoring 
and reporting may occur in 1991. 

New Jersey requirements are codified in 

Although these provisions did not affect reporting 

\ 
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Resource Conservation and Recovery Act 

RCRA (40 USC 6901 et seq.) is the principal federal statuke 
I governing the management of hazardous waste. EPA regulations for 

i 
implementing RCRA are contained in 40 CFR Parts 260 through 271. 
New Jersey is an authorized state for implementation of the RCRA 
program, and.state RCRA requirements can be found in New Jersey 
Solid and Hazardous Waste Management Regulations, Title 7, 
New Jersey Administrative Code (NJAC), Chapter 26. 

I 
I 

4 

Neither RCRA-regulated wastes nor radioactive wastes containing 
RCRA-regulated wastes are known to be present at MSP. However, 
September 25, 1990, was the effective date for implementation of 
the new toxicity characteristic leaching procedure (TCLP) test for 
determining whether a solid waste exhibits the RCRA characteristic 
of toxicity. Soil samples taken from the two waste piles at MSP 
for toxicity analysis are currently being analyzed. Should any 
samples fail the TCLP or exhibit other RCRA characteristics, the 
applicability of RCRA will be reevaluated. 

I 

1 
1 

Toxic Substances Control Act 

The most common toxic substances regulated by TSCA (15 USC 2601 
et seq.) are polychlorinated biphenyls (PCBs) and asbestos. EPA 

11 ~ 

19 ;- : . . . .  
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regulations regarding the production, use, storage, handling, and 
disposal of PCBs are codified in 4 0  CFR Part 761. 
regulates the generation and disposal of asbestos in the New Jersey 
Solid and Hazardous Waste Management Regulations, Title 7, NJAC, 
Chapter 26. Like RCRA requirements, TSCA requirements will have to 
be met in CERCLA remedial actions where they are applicable Or 
relevant and appropriate. 

storage and disposal of equipment removed from service; Cleanup and 
management of spill residues; and recordkeeping and reporting. 

A small quantity of asbestos is present at MSP around piping in 
the process building. 
offsite, the notification provisions mandated by New Jersey law 
Will be complied with. 

New Jersey 

PCB management involves monitoring of in-service equipment; 

Before any asbestos waste is shipped 

Comprehensive Environmental Response, Compensation, 
and Liability Act 

CERCLA ( 4 2  USC 9601 et seq.) is the primary source of statutory 
authority for response actions to be conducted at MSP. 

regulations governing cleanup activities are found in 40 CFR 
Part 300, which is the National oil and Hazardous Substances 
Contingency Plan. C E R C ~  Section 1 2 1  mandates that CERCLA remedial 
actions Comply with substantive requirements of environmental laws 
when they are applicable or relevant and appropriate. 
mandates that applicable 01: relevant and appropriate requirements 
(ARARS) be attained during remedial actions and, to the greatest 
extent practicable considering the exigencies of the Situation, 
during removal actions. A-RS are federal and state environmental 
statutes and regulations other than CERCLA that-provide binding 
requirements for site-specific actions. 
ARARS: (1) chemical-specific requirements that are usually health- 
or risk-based numerical values, ( 2 )  performance, design, or other 
action-specific requirements that are usually technology- or 
activity-based, and ( 3 )  location-specific requirements that are 
restrictions placed on concentrations of hazardous substances or 

EPA 

CERCLA 

There are three types of 

- 
- -  - 1 2  

- 
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conduct of activities. ARARs are evaluated for their applicability 
throughout the CERCLA process. The ARAR identification process for 
MSP is continuing and will be completed before the final report is 
issued. 

Unless all waste is removed from MSP, remediation of this site 
will be managed under the authority of CERCLA because wastes 
containing radionuclides are defined as hazardous substances under 
CERCLA. Any potential regulatory conflicts regarding removal 
action decisions will be resolved upon completion of an engineering 
evaluation/cost analysis (EE/CA) in fiscal year 1994. After the 
EE/CA is completed, the remedial design will be prepared for the 
removal action alternative chosen. 

National Environmental Policy Act 

Preparation of an environmental assessment (EA) may be required 
to complete remedial action activities for MSP. Documentation to 
justify a categorical exclusion (CX) for environmental monitoring 
and surveillance activities is being prepared. A CX is a class of 
DOE actions that normally does not require the preparation of an 
EA. An action for which a CX can be established is one that will 
have no potential for significant impact on human health and the 
environment. In November 1990, DOE proposed to amend its NEPA 
guidelines. Among the proposed revisions is an expansion of the 
list of CXs, including site characterization and environmental 
monitoring under CERCLA (55 FR 46444, September 7, 1990). The 
adoption of the amended guidelines will streamline the 
decision-making process when determining the appropriate level of 
NEPA documentation. 

Other Major Environmental Statutes and Executive Orders 

In addition to the aforementioned DOE orders and statutes, 
several other major environmental statutes have been reviewed for 
applicability. For example, the Federal Insecticide, Fungicide, 
and Rodenticide Act; the Endangered Species Act; the Safe Drinking 

1 3 ‘  
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1 Water Act; and the National Historic Preservation Act have all been 
found to impose no current requirements on the MSP site. 
addition, Executive Orders 11988 ( ttFloodplain Management") and 
11990 (IIProtection of Wetlandstt) and state laws and regulations 
have been reviewed for applicability and compliance. MSP is in 
compliance with, or not subject to, all applicable environmental 
statutes, regulations, and executive orders. 

In 

.B 

2.2  APPLICABLE ENVIRONMENTAL PERMITS 

A formal application has been submitted for a point-source 
stormwater discharge permit for MSP in response to a notice of 
violation for discharge of stormwater runoff into a stream. The 
complete application was submitted on January 19, 1990; however, 
the permit has not yet been issued. 

f 2.3 ENVIRONMENTAL IMPACT STATEMENTS AND ENVIRONMENTAL ASSESSMENTS 

A s  stated, the preparation of an EA may be required to complete 
remedial action activities at MSP. Documentation to support a CX 
is being prepared, and the EE/CA is scheduled to be completed by 
1994. 

7 
9 

a 2.4 SUMMARY OF COMPLIANCE IN CALENDAR YEAR 1991 (FIRST QUARTER) 

During the first quarter of calendar year 1991, full remlatory 
compliance continued in the same manner as during 1990 at MSP. 
Environmental monitoring continues, as does review of potentially 
applicable regulations for their impact on the site. NJDEP has 
taken no action on the stormwater permit application mentioned in 
the CWA section. 

P 
f 

22.  
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CUS? : J P . ' i - <  

A T 1  tN7 10% 
-ADDRESS 

CITY 
W.O. NO. 

Bechtel National, Inc. - NFSS 
Michael McDougall 
P.O. Box' 350 
Oak Ridge, TN. 37831-0350 
74-32 

i 
! 

TYPE OF Ah'ALVSIS Radon Flux C W O M E R  ORDER NUMBER SAUPLESRECEIVEO 4 1 2  319 1 I 

Customer Date Type of 
ldentif ication Collected Analysis Date Analyzed pCi/M*/sec I 

2 02 -RF-0 0 1 4/09-4/10/91 Rn-222 4/15/91 0.06+0.03 I 
2 02-RF-002 4/09-4/10/91 Rn-222 4/15/91 C0.05 i 

i 

I 202-RF-003 4/09-4/10/91 Rn-222 4/15/91 C0.05 

202-RF-004 4/09-4/10/91 Rn-222 4/15/91 c0.05 

202-RF-005 4/09-4/10/91 Rn-222 4/15/91 <0.05 I 

I 
i 
1 
I 

2 02-RF-00 6 4/09-4/10/91 Rn-2 2 2 4/15/91 c0.05 

2 02-RF-007 4/09-4/10/9 1. Rn-22 2 4/15/91 <O. 05 I 

2 0 2 -RF-0 0 8 4/09-4/10/91 Rn-222 4/15/91 <O. 05 

2 02-RF-009 Sample Lost 

202-RF-010 4/09-4/10/91 Rn-222 4/15/91 c0.05 

2 02-RF-0 11 Sample Lost 

2 02 -RF-0 12 4/09-4/10/91 Rn-222 4/15/91 c0.05 

202-RF-013 4/09-4/10/91 Rn-222 4/15/91 C0.05 

i 
I 

i 
I 2 02 -RF-0 14 4/09 -4/10/9 1 Rn-2 2 2 4/15/91 . cO.04 

202-RF-015 4/ 09 -4/ 1 O/ 9 1 Rn-2 2 2 4/15/91 c0.05 

202-RF-016 4/09-4/10/9 1 Rn-2 22 4/15/91 c0.05 

2 02-RF-017 4/09-4/10/91 Rn-222 4/15/91 <O. 05 

! 
! 

202-RF-018 4/ 09 -4/ 10/9 1 Rn-2 2 2 4/15/91 <0.05 

2 02-RF-019 4/09-4/10/91 Rn-222 4/15/91 <O. 05 

202-RF-020 4/09-4/10/91 Rn-222 4/15/91 <O. 05 
* I  

REPORTED VIA TELEPHONE PAGE 1 O F 1 1  PAGE J 

Thenno Analyticalhc. 
7021 PAN AMERICAN FREEWAY. N.E. 
ALBUOUEROUE. NEWMEXICO 87109 
PHONE 1505) 345-3461 
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CuSll>?:tic Bechtel National, Inc. - NFSS 
ATTEh'Tt3N Michael McDougall 

ADDRESS P..O. Box 350 
CITY Oak Ridge, TN. 37831-0350 

W.O. NO. 74-32 

TYPE OF ANALYSIS Radon Flux CUSTOMER ORDER NUMBER 

Customer 
Identification 

Date Type of 
Collected Analysis Date Ana 1 y z ed 

202-RF-020A 4/09-4/10/91 Rn-222 4/15/91 

2 02 -RF-02 1 4/09-4/10/9 1 Rn-22 2 4/15/91 

202-RF-022 4/09-4/10/91 Rn-222 4/15/91 

202-RF-023 4/09-4/10/91 Rn-222 4/15/91 

2 02 -RF-02 4 4/09-4/10/91 Rn-222 4/15/91 

202-RF-025 4/09-4/10/91 

202-RF-026 4/09-4/10/9 1 

202-RF-027 4/ 09 -4/ 10/9 1 

2 02 -RF-0 2 8 4/09-4/10/9 1 

202-RF-029 4/09-4/10/9 1 

2 02-RF-0 3 0 4/09-4/10/91 

202-RF-031 4/ 09 -4/ 10/9 1 

202-RF-032 4/09-4/10/9 1 

202-RF-033 4/09-4/10/91 

2 02 -RF-03 4 4/09-4/10/91 

2 0 2 -RF-0 3 5 4/09-4/10/91 

2 02-RF-03 6 4/09-4/10/91 

202-RF-037 4/09-4/10/9 1 

2 02 -RF-038 4/09-4/10/91 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

4/15/91 

4/15/91 

4/15/91 

4/15/91 

4/15/91 

4/15/91 

4/15/91 

4/15/91 

4/15/91 

4/15/91 

4/15/91 

4/15/91 

4/15/91 

4/15/91 

4/15/91 

menno Analyticallnc 
7021 PAN AMERICAN FREEWAY, N.E. 
A L 8UOfJEROUE. NEW MEXICO 87 109 
PHONE 15051 345-3461 

3 

REPORT OF 
4/23/91 . I SAMPLES RECEIVED'  

pCi/M2/sec 

C0.05 

<0.05 

<O. 05 
1 

1 

<O. 05 

c0.05 

C 0 . 0 5  

C0.05 

CO. 05 

c0.05 

c0.05 

< O .  05 

<0.05 

c 0 . 0 5  

<0.05 

<0.05 

~0.06 

<0.05 

<0.05 

<0.05 
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t:us1 .!:.!L;- Bechtel National, Inc. - NFSS 
A TT E N T IO!; Michael McDougall 

CITY Oak Ridge, TN. 37831-0350 
. ADDRESS P.O. Box 350 

W.O. NO. 74-32 

TYPE OF AhALYSIS Radon Flux 

I 

REPORT OF BNFILYSIS 
I 

CUSTOMER ORDER NUMBER L A M P L E S R E C E I V E D  412319 1 

Customer 
Identification 

Date Type of 
Collected Analysis Date Analyzed pCi/M*/sec 

2 0 2 -RF-04 0 4/09-4/10/91 Rn-222 4/15/91 C0.05 

202-RF-040A 4/09-4/10/91 Rn-222 4/15/91 C0.05 

2 02 -RF-04 1 

202-RF-042 

202-RF-043 

2 0 2 -RF-04 4 

202-RF-045 

2 02 -RF-0 4 6 

2 02 -RF-0 4 7 

202-RF-048 

2 02 -RF-04 9 

202-RF-050 

202-RF-051 

202-RF-052 

2 02 -RF-0 5 3 

4/09-4/10/91 

4/09-4/10/9 1 

4/09-4/10/91 

4/09-4/10/91 

4 / 0 9 -4/ 1 O/ 9 1 

4/09-4/10/91 

4/09-4/10/91 

4/ 09 -4/ 1 O/ 9 1 

4/09-4/10/91 

4/ 09 - 4/  1 O/ 9 1 

4/ 0 9 - 4/  1 O/ 9 1 

4/09-4/10/91 

4/09 -4/ 10/ 9 1 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

4/15/91 

4/15/91 

4/15/91 

4/15/91 

4/15/91 

4/15/91 

4/15/91 

4/15/91 

4/15/91 

4/15/91 

4/15/91 

4/15/91 

4/15/91 

<O. 06 

<0.06 

C0.06 

C0.06 

<0.06 

c0.06 

x0.05 

c0.05 

<O. 05 

<0.05 

c0.05 

<0.05 

CO. 05 

i 
! 

- I  . .  

1 
! 

202-RF-054 4/09-4/10/9 1 Rn-222 4/16/91 0.05k0.04 

202zRF-055 4/09-4/10/9 1 Rn-222 4/16/91 C0.06 

202-RF-056 4/09-4/10/91 Rn-222 4/16/91 C O .  06 
! 

202-RF-057 4/09-4/10/91 Rn-222 4/16/91 c 0 . 0 6  I 
I 
! 202-RF-058 4/09-4/10/91 Rn-222 4/16/91 C0.06 

REPORTED VIA TELEPHONE P A G E 3  O F 1 1  PAGE ! 

Thenno Analytical Inc. 
7021 PANAMERICAN FREEWAY, N.E. 
ALBUOUEROUE, NEWMEXICO 87109 
PHONE (5051 345-3461 
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1 .  
CUSTO?I :~~<  Bechtel National, Inc. - NFSS 

A T 7  E NT 19% Michael McDougall 
.ADDRESS P.O. BOX 3 5 0  . 

CITY Oak Ridge, TN. 37831-0350 ' 

W.O. h'o. 7 4 - 3 2  

13 

REPORT OF ANALYSIS 
TYPE OF ANALYSIS Radon Flux CUSTOMER ORDER NUMBER 4 / 2 3 / 9 1  SAMPLES RECEIVE: 

Customer 
ldentif ication 

Date Type of 
Collected Analysis Date Analyzed pC i / M 2 /  sec 

202-RF-059 4/09-4/10/91 Rn-222 4/16/91 C0.06 
I 

2 02 -RF-0 6 0 4/09-4/10/91 Rn-222 4/16/91 I 

C0.06 I 
! C0.06 202-RF-060A 4/09-4/10/9 1 Rn-2 2 2 4/16/91 

2 02 -RF-06 1 4/09-4/10/91 Rn-222 4/16/91 <O. 06 

<0.06 i 

i 
I <O. 06 

202-RF-062 4/ 09 -4/ 1 O/ 9 1 Rn- 2 2 2 4/16/91 

202-RF-063 4/09-4/10/9 1 Rn-2 2 2 4/16/91 

202-RF-064 4/09-4/10/91 Rn-2 22 4/16/91 

2 02 -RF-0 6 5 4/09-4/10/91 Rn-222 4/16/91 

202-RF-066 4/09-4/10/9 1 Rn-2 2 2 4/16/91 

<O. 06 

<0.06 

<0.06 

202-RF-067 4/09-4/10/91 Rn-222 4/16/91 

2 02-RF-068 4/09-4/10/91 Rn-222 4/16/91 

2 02 -RF-069 4/09-4/10/91 Rn-222 4/16/91 

202-RF-070 4/09-4/10/91 Rn-222 4/16/91 

202-RF-071 4/09-4/10/91 Rn-222 4/16/91 

202-RF-072 4/09-4/10/91 Rn-222 4/16/91 

<O. 05 

c0.06 

<O. 06 

C0.06 

I 

I 

C0.06 

<O. 06 i 
~0.06 202-RF-073 4/09-4/10/91 Rn-222 4/16/91 

2 02 -RF- 07 4 4/09-4/10/91 Rn-222 4/16/91 C O .  06 

202-RF-075 4/09 -4/ 10/9 1 Rn-2 2 2 4/16/91 

2 02 -RF-07 6 4/09-4/10/91 Rn-222 4/16/91 

202-RF-078 4/09-4/10/91 Rn-222 4/16/91 
REPORTED V I A  TELEPHONE 

Thenno Analytical Inc 
7021 PANAMERICAN FREEWAY, N.€. 
ALBUOUEROUE. NEW MEXICO 87109 
PHONE 15OSi 345.3461 
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C L J S l ~ I h l t ~ ~  

ATlEKTIO:. 

ADDRESS 
CITY 

W.0 .  NO. 

Bechtel National, Inc. - NFSS 
Michael McDougall 
P.O. Box 350 
Oak Ridge, TN. 37831-0350 
74-32 

D -  

OF RNRLYSIS 
TVPE OF ANALYSIS 

Customer 
ldentif ication 

202-RF-079- 

2 02 -RF- 0 8 0 

2 02 -RF-08 OA 

2 02 -RF- 08 1 

202-RF-082 

202-RF-083 

2 02 -RF-08 4 

2 02-RF-08 5 

2 02 -RF- 08 6 

2 02 -RF- 0 8 7 

202-RF-088 

2 02 -RF- 0 8 9 

202-RF-090 

202-RF-091 

2 02-RF-092 

2 02 -RF-09 3 

202-RF-094 

202-RF-095 

202-RF-096 

2 02-RF-09 7 - 

Radon Flux 

Date 
Collected 

4/09-4/10/9 1 

4/09-4/10/91 

4/09-4/10/9 1 

4/09-4/10/91 

4/09-4/10/91 

4/09-4/10/91 

4/09-4/10/91 

4/ 09 -4/ 10/9 1 

4/09-4/10/91 

4/09-4/10/91 

4/09-4/10/91 

4/09-4/10/91 

4/09-4/10/9 1 

4/ 09-4/10/9 1 

4/09-4/10/91 

4/09-4/10/91 

4/09-4/10/91 

4/09-4/10/91 

4/09-4/10/91 

4/09-4/10/9 1 
u REPORTED VIA TELEPHONE 

Type of 
Analysis 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

CUSTOMER ORDER NUMBER 

Date Analyzed 

4/16/91 

4/16/91 

4/16/91 

4/16/91 

4/16/91 

4/16/91 

4/16/91 

4/16/91 

4/16/91 

4/16/91 

4/16/91 

4/16/91 

4/16/91 

4/16/91 

4/ 16/9 1 

4/16/91 

4/16/91 

4/16/91 

4/16/91 

4/16/91 

pC i / M z /  s e c 

c0.06 

c0.06 

c0.05 

<O. 06 

<0.06 

c0.06 

e0.06 

<O. 06 

0.07t0.04 

<O. 06 

c0.06 

cO.06, 

~ 0 . 0 6  

0.7220.05 

<0.06 

<0.06 

<0.05 

<0.06 

<0.06 

<O. 06 
P A G E 5  OF11 PACE 

I MA Eberline 
Thenno Analyticallnc 
7021 PAN AMERICAN FREEWAY, N. E. 
ALBUOUEROUE. NEWMEXICO 87109 
PHONE 15051 345-3461 
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CUSTUh1t'- Bechtel  National, Inc. - NFSS 

AT T E N 7 I 0 h. Michael McDougall 

CITY Oak Ridge, TN. 37831-0350 
ADDRESS P.O. Box 350 

W.O. NO. 74-32 

3 

REPORT OF 
4/23/91 : C ~ O M E R  ORDER NUMBER SAMPLES RECEIVEC TYPE OF ANALYSIS Radon Flux 

Customer Date Type of 
ldentif ication Collected Analysis Date Analyzed pCi/M2/sec 

202-RF-098 4/09-4/10/91 Rn-222 4/16/91 C0.06 

202-RF-099 4/09-4/10/91 Rn-222 4/16/91 C O .  06 i 
I 
I 

2 02 -RF-10 0 4/09-4/10/9 1 Rn-22 2 4/16/91 C0.06 ! 

2 02 -RF-lO OA 4/09-4/10/91 Rn-222 4/16/91 C0.06 

I 
! 2 02 -RF-10 1 4/09-4/10/91 Rn-222 4/16/91 C0.06 

2 02 -RF-102 4/09-4/10/91 Rn-222 

2 02 -RF-lO 3 4/09-4/ 10/9 1 Rn-2 2 2 

202-RF-104 

2 02 -RF-105 

2 02 -RF-10 6 

2 02 -RF- 107 

2 0 2 -RF-108 

2 02 -RF-109 

2 02 -RF-110 

202-RF-111 

2 02-RF-112 

4/09-4/10/9 1 

4/ 09 -4/ 10/9 1 

4/09-4/10/91 

4/09-4/10/91 

4/09-4/10/91 

4/09-4/10/91 

4/09-4/10/91 

4/09-4/10/91 

4/09-4/10/91 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

202-RF-113 4/09-4/10/91 Rn-222 

202-RF-114 4/09-4/10/91 Rn-2 2 2 

2 02-RF-115 4/09-4/10/91 Rn-222 

202-RF-116 4/09-4/10/91 Rn-2 2 2 
REPORTED VIA TELEPHONE 

Thenno Analytical Inc . 

7021 PAN AMERICAN FREEWAY. N.E. 
ALBUOUEROUE, NEWMEXICO 87109 
PHONE 15051 345.3461 

4/16/91 C0.06 

4/16/91 C0.06 

4/16/91 C0.06 

4/16/91 C0.06 

4/16/91 c0.06 j 

4/16/91 C0.05 

. 4/16/91 c0.06 

4/16/91 ~0.06 

4/16/91 - CO.06 

4/16/91 C0.06 

I 

1- 

4/16/91 C0.06 

4/16/91 ~0.06 I 

4/16/91 <0.06 

4/16/91 <0.06 
! 

4/17/91 c0.07 I 
P n G E 6  OF11 PAGE j 



34'14 
'I 

C U S ? O M ? i i  

ATTENTION. 

.A 0 OR E SS 
CITY 

W.O. NO. 

lYP€ OF ANALYSIS 

Customer 
Identification 

2 02-RF-117 

202-RF-118 

202-RF-119 

202-RF-120 

2 02 -RF-12 OA 

2 02 -RF-12 1 

202-RF-122 

202-RF-123 

2 02 -RF-12 4 

202-RF-12 5 

202-RF-126 

202-RF-127 

202-RF-128 

2 02-RF-12 9 

2 02 -RF-13 0 

. 202-RF-131 

2 02 -RF-13 2 

2 02 -RF-13 3 

2 02 -RF-13 4 

2 02 -RF-135 

Bechtel National, Inc. - NFSS 
Michael McDougall 
P.O. Box 350 
Oak Ridge, TN. 37831-0350 
74-32 

Radon Flux 

Date 
Collected 

4/ 09 -4/ 10/9 1 

4/09-4/10/91 

4/09-4/10/91 

4/ 0 9-4/ 10/9 1 

4/09-4/10/91 

4/09-4/ 10/9 1 

4/09-4/10/91 

4/0 9 -4/ 10/9 1 

4/09-4/ 10/9 1 

4/ 09 -4/ 10/ 9 1 

4/09-4/10/91 

4/ 09 -4/ 10/9 1 

4/09 -4/ 10/9 1 

4/09-4/10/91 

4/09-4/10/91 

4/09-4/10/91 

4/09-4/10/91 

4/09-4/10/91 

4/09-4/10/9 1 

4/ 09-4/ 10/9 1 

Type of 
Analysis 

Rn-2 2 2 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

CUSTOMER OROER NUMEER 

Date Analyzed 

4/17/91 

4/17/91 

4/17/91 

4/17/91 

4/17/91 

4/17/91 

4/17/91 

4/17/91 

4/17/91 

4/17/91 

4/17/91 

4/17/91 

4/17/91 

4/17/91 

4/17/91 

4/17/91 

4/17/91 

4/17/91 

4/17/91 

4/17/91 

I 

pCi/M2/ s ec 

~0.07 

< O .  07 

~0.07 
I 

< O .  07 

C 0 . 0 6  
I 

<0.07 i 

i 

J 

< O .  07 
I <O. 07 

~ 0 . 0 7  

~0.07 

<O. 07 

<0.07 

~0.07 

I 
I- 

<0.07 

<O. 07 

c0 .07  

KO. 07 

~0.07 

0.0650. OS 

< O .  0 8  
P A G E 7  of  REPORTED VIA TELEPHONE I 

Thenno Analytical Inc 
7021 PANAMERICAN FREEWAY. N.E. 
ALBUOUEROUE, NEW MEXICO 87109 
PHONE 15051 345.3461 



34'74 

f 
I 

i 2 0 2 -RF-14 8 4/09-4/10/91 Rn-222 4/17/91 <O. 08 

2 02 -RF-149 4/09-4/10/91 .Rn-222 4/17/91 <0.08 I 
I 

9, - , 
C U S l  (Jf.!i I 1  

ATTENT IOh' 
.ADDRESS 

CITY 

W.O. NO. 

Bechtel National, Inc. - NFSS 
Michael McDougall 
P.O. Box 350 
Oak Ridge, TN. 37831-0350 
74-32 

I 
CUSfOMER ORDER NUMBER S I M P L E S  R E C E I V E S  4/23/91 TYPE OF ALHALYSIS Radon F l u x  

I 
Customer Date Type of ! 
ldentif ication Collected Analysis Date Analyzed pCi/M*/sec I 

2 02 -RF-13 6 4/09-4/10/91 Rn-222 4/17/91 c0.08 i 
I 

i 
2 02-RF-13 7 4/09-4/10/91 Rn-222 4/17/91 < O .  08 f 

I - 
2 02 -RF-13 8 4/ 09 -4/ 1 O/ 9 1 Rn-2 2 2 4/17/91 c0.08 

2 02-RF-13 9 4/09-4/10/91 Rn-222 4/17/91 c0.08 

202-RF-140 4/09-4/10/91 Rn-222 4/17/91 

202-RF-14 OA 4/09-4/10/91 Rn-222 4/17/91 

2 02-RF-14 1 4/09-4/10/91 Rn-2 2 2 4/17/91 

202-RF-142 4/09-4/10/91 Rn-222 4/17/91 

c0.08 

c0.08 

~0.08 

~0.07 

2 02 -RF-14 3 4/09-4/10/91 Rn-222 4/17/91 c0.08 

2 02 -RF-14 4 4/09-4/10/91 Rn-222 4/17/91 c 0 . 0 8  I 

I 
202-RF-145 4/09-4/10/91 Rn-222 4/17/91 C0.08 I 

I 

202-RF-152 4/09-4/10/91 Rn-222 4/17/91 c 0 . 0 8  

2 02-RF-1S3 4/09-4/10/91 Rn-222 4/17/91 <O. 08 

202-RF-1S4 4/09-4/10/91 Rn-222 4/17/91 <O. 08 I 

I 13 REPORTED VIA TELEPHONE PAGE 8 O F 1 1 P A G E  I 
-- -= - = . . * A  \:J; - :  

. . \ '  \.), ., . 

,/,,/vi LA7Z 

I FiiA Eberline 
Thenno AnalyticalInc APPROVED B V  

iosr PAN AMERICAN FREEWAY, N E .  
ALBUOUEROUE, NEW MEXICO 87109 
PHONE 15051 345-3461 



T V P E  OF A S A L Y S I S  

Customer 
identification 

2 02 -RF-15 5 

202-RF-156 

202-RF-157 

2 02-RF-15 8 

2 02 -RF-159 

2 02-RF- 16 0 

202-RF-160A 

202-RF-161 

2 02-RF-162 

2 02 -RF-163 

2 02 -RF-164 

2 02 -RF-l65 

2 02 -RF-166 

2 0 2 -RF-167 

2 02 -RF-16 8 

2 02 -RF-169 

202-RF-170 

2 02 -RF-17 1 

202-RF-172 

202-RF-173 
REPORTED VI  TE 

Bechtel National, I n c .  - NFSS 
Michael McDougall 
P . O .  Box 350 
Oak Ridge ,  TN. 37831-0350 
74-32 

Radon Flux 

' Date 
Collected 

4/ 0 9 -4 /  1 O/ 9 1 

4/09-4/10/9 1 

4/09-4/10/9 1 

4/ 09 -4 /  10/9 1 

4/09-4/10/91 

4/ 09 -4/ 10/9 1 

4/09-4/10/9 1 

4/09-4/10/91 

4/09-4/10/91 

4/09-4/10/91 

4/09-4/10/91 

4/09-4/10/9 1 

4/09-4/10/91 

4/09-4/10/91 

4/09-4/10/91 

4/09-4/10/91 

4/ 0 9 -4/ 10/9 1 

4/09-4/10/91 

4/09-4/10/91 

4/09-4/10/91 
EPHONE 

Type of 
Analysis 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

CUSTOMER ORDER NUMBER 

Date Analyzed 

4/17/91 

4/17/91 

4/17/91 

4/17/91 

4/17/91 

4/17/91 

4/17/91 

4/17/91 

4/17/91 

4/17/91 

4/17/91 

4/17/91 

4/17/91 

4/17/91 

4/17/91 

4/17/91 

4/17/91 

4/17/91 

4/18/91 

4/18/91 

0- 

REPORT OF RNRLYSIS 

p C i / M 2 /  s'e c 

<O :08 

c0.08 

c0.08 

c0.08 

~0.08 

c0.08 

<O. 06 

c0.08 

c0.08 

xO.08 

C 0 . 0 8  

c 0 . 0 8  

c0.08 

CO. 08 

C0.08 

<O. 08 

C0.08 

c0.08 

co.09 

I 

! 

! 

i 
! 

i 

I 

I 
i 
I 
! 

! 
I 

i 
I 
I- 
I 

I 

j 

i 

I 

! 

Thenno Analyticallnc 
7021 PAN AMERICAN FREEWAY, N.E. 
ALBUOUEROUE, N f W M f X l C O  87109 . .  
PHONE (5051 345.346 1 



CUSii!!.'?i. 

ATT Eh'TiOk 

ADDKESC 

CITY 

W.O. NO. 

TYPE OF ANALYSIS 

Customer 
ldentif ication 

2 02 -RF-17 4 

202-RF-175 

2 02 -RF-17 6 

2 02 -RF-177 

- 202-RF-178 

202-RF-179 

2 02 -RF-18 0 

202-RF-180A 

2 02-RF-18 1 

2 02 -RF-18 1 A  

2 02 -RF-18 2 

2 02-RF-183 

2 02 -RF-184 

2 02 -RF-18 5 

2 02 -RF-18 6 

2 02-RF-187 

202-RF-188 

2 02 -RF-18 9 

2 02-RF-19 0 

202-RF-190A - 

Bechtel National, Inc. - NFSS 
Michael McDougall 
P.O. Box 350 
Oak Ridge, TN. 37831-0350 
74-32 

Radon Flux 

Date 
Collected 

4/09-4/10/91 

4/09-4/10/9 1 

4/09-4/10/91 

4/09-4/10/91 

4/09-4/10/91 

4/ 09-4/ 1 O /  9 1 

4/ 09 - 4/ 1 O /  9 1 

4/09-4/10/9 1 

4/09-4/ 10/9 1 

4/09-4/10/91 

4/09-4/10/91 

4/09-4/10/91 

4/09-4/10/91 

4/09-4/10/91 

4/ 09 -4/ 10/9 1 

4/09-4/10/91 

4/ 09 -4/ 10/9 1 

4/09-4/10/91 

4/09-4/10/91 

4/ 09 -4/ 10/9 1 
u REPORTED VIA TELEPHONE 

Type of 
Analysis 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

m-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

CUSTOMER ORDER NUMBER 

pCi/M2/sec 

c0.07 

c0.09 

<o. 09 
eo. 09 

c0.09 

c0.09 

c0.09 

<0.09 . I  

c0.09 

<0.09 

c0.09 

<o.  09 i- 

j 
< o .  09 0 

1 

<0.09 

< O .  07 1 

<o.  09 

1 

<o. 09. 1 

co. 09 

co. 09 1 

- 1  

ALBUOUERQUE. NEW MEXICO 87109 
PHONE l5OSl345-3461 



, 
:us1 I It..: r. 

. T 1  EN1 1 0 P r  

ADDRESS 
CITY 

W.O. NO. 

'I 

Bechtel National, InC. - NFSS 
Michael McDougall 
P.O. Box 350 
Oak Ridge, TN. 37831-0350 
74-32 

TYPE OF A l i A L r f l S  Radon Flux CUSTOMER O R D E R  N U M B E R  S A W L E S R C C E I V E D  4/2 3 / 9  1 

Customer Date Type of 
Jdentif ication Collected Analysis Date Analyzed pCi/M2/sec 

202-RF-002 (QA) 4/09-4/10/91 Rn-222 4/18/91 <o. 09 
202-RF-O04(QA) 4/09-4/10/91 Rn-222 4/18/91 <o. 09 
202-RF-017 (QA) 4/09-4/10/91 Rn-222 4/18/91 CO.09 

202-RF-025 (QA) 4/09-4/10/91 Rn-222- 4/18/91 0.09+0.06 

202-RF-035 (QA) 4/09-4/10/91 

202-RF-042 (QA) 4/09-4/10/91 

202-RF-045 (QA) 4/09-4/10/91 

202-RF-069 (QA) 4/09-4/10/9 1 

202-RF-O7l(QA) 4/09-4/10/91 

202-RF-089 (QA) 4/09-4/10/91 

202-RF-105 (QA) 4/09-4/10/91 

202-RF-111 (QA) 4/09-4/10/91 

202-RF-l20A(QA) 4/09-4/10/91 

202-RF-127 (QA) 4/09-4/10/91 

2 02 -RF-13 6 (QA) 4/ 09-4/ 10/9 1 

202-RF-147 (QA) 4/09-4/10/91 

202-RF-154 (QA) 4/09-4/10/91 

202-RF-l68(QA) 4/09-4/10/91 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

4/18/91 

4/18/91 

4/18/91 

4/18/91 

4/18/91 

<o.  09 
<0.09 ' 

<0.09 

co.09 

<O. 07 

<0.09 

<o. 09 
CO.09 

<o. 09 
co.09 

<0.09 

<0.09 

co.09 

co.09 

I 

! 

202-RF-172 (QA) 4/09-4/10/91 Rn-222 4/18/91 <0.09 

202-RF-l90A(QA) 4/09-4/10/91 Rn-222 4/18/91 CO.09 
REPORTED VIA TELEPHONE PAGE 11 OF1'1 PACE i 

== I -- - 
P IFh4  Eberline 

# 
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' I  

CUS1 t,*.'.! i .  

A l l  E hi7 iOh' 

ADDRESS 

CITY 

W.O. NO. 

B e c h t e l  N a t i o n a l ,  I n c .  - NBL 
M i c h a e l .  McDougal1 
P.O. Box 350 
Oak R i d g e ,  TN. 37831-0350 
74-35 

- .  

REPORT OF ANRLYSIS 
T Y P E  OF ANAL'S15 

Customer 
ldentif ication 

144-RF-001 

144-RF-002 

144-RF-003 

144-RF-004 

144-RF-005 

144-RF-006 

14 4 - W - O  0 7 

144-RF-008 

144-RF-009 

144-RF-010 

144-RF-011 

144-RF-012 

14 4 -RF-0 13 

144-RF-014 

14 4 -RF-O15 

144-RF-016 

14 4 -RF- 0 17 

144-RF-018 

144-RF-019 

144-RF-020 

Radon Flux 

Date 
Collected 

5 /  2 9 - 5/ 3 O/ 9 1 
5/2 9 -5/ 3 0/9 1 

5/2 9 -5/3 0/9 1 

5/29-5/30/91 

5/29-5/30/91 

5/2 9 -5/3 0/9 1 

5/2 9-5/ 3 O/ 9 1 

5/2 9 -5/ 3 0/9 1 

5/2 9 -5 /  3 0/9 1 

5/29-5/30/91 

5/29-5/30/91 

5/29-5/30/91 

S/29-5/30/9 1 

5/2 9 -5/  3 0/9 1 

5/2 9-5/3 0/9 1 

5/29-5/30/91 

S/29-5/3 0/91 

5/2 9-5/ 3 0/9 1 

5/2 9 -5 /  3 0/9 1 

5/29-5/30/91 

Type of 
Analysis 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-2 2 2 

Rn-222 

Rn-2 2 2 

Rn-2 2 2 

Rn-222 

Rn-222 

6/11/91 CUSTOMER ORDER N U M B E R  SAMPLES RECEIVED 

Date Analyzed pCi/M*/sec 

5/31/91 

5/31/91 

5/ 3 1/ 9 1 

5/ 3 1/9 1 

5/31/91 

5/31/91 

5/31/91 

5/31/91 

5/31/91 

5/31/91 

5/31/91 

5/31/91 

5/31/91 

5/31/91 

5/31/91 

5/31/91 

5/31/91 

5/31/91 

5/31/91 

5/31/91 

0.3420.02 

0.07f0.02 

0.14f0.02 

0.19f0.02 

0.31f0.02 

0.22f0.02 

0.72f0.02 

0.10f0.02 

0.3450.02 

0.6220.02 

0.10f0.02 

3.86f0.04 

0.14f0.02 

0.29f0.02 

2.0120.03 

0. Slf 0. 02 

0.22f0.02 

0.0820.02 

0.1020.02 

0.1520.02 

i 

I 
! 

1 
I 

1 
! 

! 
1 

j 

! 
I 
i- 

! 
I 

! 

. I  

1 
I 
i 
! 

REPORTED VIA TELEPHONE 
J 

- 
Thenno Analytical Inc. 
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3 4 7 4  , 
1; 

LUbIUh!: I.. 

ATT E N 1  IGrV 
ADDRESS 

CITY 

W.O. NO. 

TYPE OF ANALYSIS 

Customer 
Identification 

144-RF-02 1 

14 4 -RF-0 2 2 

144-RF-023 

144-RF-003 

144-RF-008 

144-RF-012 

14 4 -RF-0 15 

144-RF-016 

14 4 -RF-02 3 

B e c h t e l  N a t i o n a l ,  Inc. - NBL 
Michael McDougall 
P . O .  Box 350 
Oak R i d g e ,  TN. 37831-0350 
74-35 

Radon F l u x  

Date 
Collected 

5/2 9-5/ 3 0/9 1 

5/29 -5/ 3 0/9 1 

5/29-5/30/91 

5/2 9-5/3 0/9 1 

5/2 9-5/3 0/9 1 

5/2 9 -5/3 0/9 1 

5/2 9 -5/ 3 0/9 1 

5/2 9 -5/ 3 0/9 1 

5/2 9 -5/ 3 0/9 1 

Type of 
Ana I ys is 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

CUSTOMER ORDER NUMBER 

Date Analyzed 

5/31/91 

5/3 1/9 1 

5/31/91 

5/ 3 1/9 1 

5/31/91 

5/31/91 

5/31/91 

5/31/91 

5/31/91 

FQC = D u p l i c a t e  " F i e l d  Q u a l i t y  C o n t r o l v t  Sample a t  Same 
LQC = D u p l i c a t e  ttLaboratory Q u a l i t y  Controltt  A n a l y s e s .  

REPORT OF FINRLYSIS 
SAUPLES RECEIVED 

pC i / M z /  s e c  

0.11f0.02 

0.12f0.02 

0.10f0.02 

0.16f0.02 

0.15fO. 02 

3.79f0.04 

2.00+0.03 

0.50k0.02 

0.05+0.02 

L o c a t i o n .  

I 

6/11/91 

FQC 

j FQC 

I 

j 
REPORTED V IA  TELEPHONE P A G E 2  OF 2 PLGE . !  

J 
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7 0 9 6  
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N 

N 

N 

N 

N 
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N 

N 

N 
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TVPE OF AUALYSIS 

Customer 
Identification 

138-RF-01 

138-RF-02 

13 8-RF-03 

13 8 -RF-04 

13 8 -RF-05 

138-RF-06 

1 3 8 -RF- 0 7 

138-RF-08 

13 8-RF-09 

138-RF-010 

13 8-RF-0 11 

13 8 -RF-012 

13 8 -RF-013 

138-RF-014 

13 8-RF-0 15 

13 8 -RF-016 

13 8-RF-017 

13 8 -RF-0 18 

13 8 -RP-O19 

138-RF-020 - 

Bechtel National, 
Michael McDougall 

Inc. 

P.O. Box 350 
Oak Ridge, TN. 37831-0350 

MISS Storage Pi 
* 

Radon Flux 

Date 
Collected 

5 /  2 8 -5/2 9/9 1 

5/2 8 -5/2 9/9 1 

5/2 8 -5/2 9/ 9 1 

5/2 8 -5/ 2 9/9 1 

5/2 8 -5/2 9/9 1 

5/28-5/29/91 

5/2 8 -5/2 9/9 1 

5/2 8-5/2 9/91 

5/28-5/29/91 

5/28-5/29/91 

5/ 2 8 -5/2 9/9 1 

5/28-5/29/91 

5/28-5/29/91 

5/2 8-5/2 9/91 

5/28-5/29/91 

5/2 8 -5/2 9/9 1 

5/28-5/29/91 

5/28-5/29/91 

5/28-5/2 9/9 1 

5/2 8 -5/ 2 9/9 1 

I 

u REPORTED VIA TELEPHONE 

Type of 
Analysis 

Rn-222 

Rn-222 

Rn-222 

Rn-2 2 2 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

CUSTOMER ORDER NUMEER 

Date Analyzed 

5/ 3 0/9 1 

5/30/91 

5/30/91 

5/ 3 O /  9 1 

5/30/91 

5/ 3 0/9 1 

5/30/91 

5/30/91 

5/3 0/9 1 

5/30/91 

5/3 0/9 1 

5/30/91 

5/ 3 0/9 1 

5/3 0/9 1 

5/30/91 

5/30/91 

5/30/91 

5/30/91 

5/ 3 0/9 1 

5/30/91 

3474 

I 
SAHPLESRECEIVED 6/7/9 1 

pCi/M*/sec 

CO.. 03 

<O. 03 

C0.03 

<O. 03 

C0.03 I 

C0.03 

I 

I 

I 

i 
I 

C0.03 i 
<O.. 03 I 

I 

. .  
<0.03 

<0.03 I 

<O. 03 

<0.03 

<0.03 

<O. 03 

C0.03 

1.7620.03 

C0.03 

<0.03 

C 0 . 0 3 ,  

1.04f0.02 

! 
I 

j 

1 

I 

1 

! 

I 
I 

I 
I 

,I 



i 
7831-0350 

3474 
I 

I .  

Bechtel National 
Michael McDougal 
P.O. Box 350 
Oak Ridge, TN. 3 

CUSTOMER ORDER NUMBtR S A W L L S  R E C E I V E D  6/7/9 1 
TVPf OF 4 b A i V S I S  Radon Flux 

Customer 
ldentif ication 

13 8-RF-02 1 

138-RF-022 

13 8-RF-02 3 

138-RF-024 

138-RF-025 

13 8-RF-0 2 6 

Date Type of 
Collected Analysis Date Analyzed pCi/MZ/sec 

5/ 28-5/ 2 9/9 1 Rn-2 2 2 

5/28-5/29/91 Rn-222 

5/2 8-5/2 9/9 1 Rn-2 2 2 

5/ 2 8-5/ 2 9/9 1 Rn-2 2 2 

5/ 2 8 -5/2 9/9 1 Rn-2 2 2 

5/ 2 8-5/ 2 9/9 1 Rn-2 2 2 

5/30/91 0.02k0.02 

5/30/91 C0.03 

5/3 0/9 1 <O. 03 

5/30/91 c0.02 

5 /  3 0/9 1 0.02k0.01 

5 /  3 0/9 1 c0.02 

138-RF-027 5/28-5/29/91 Rn-222 5/30/91 c0.02 

13 8-RF-028 5/28-5/29/91 Rn-2 2 2 5/30/91 c0.02 

138-RF-029 5/28-5/29/91 Rn-222 5/30/91 <o. 02 
138-RF-030 5/28-5/29/91 Rn-222 5/ 3 0/9 1 <0.02 

13 8-RF-0 3 5/28-5/29/91 Rn-222 5/ 3 0/9 1 <O. 03 FQC 

13 8-RF-03 5/28-5/29/91 Rn-222 5/ 3 0/9 1 <O. 03 LQC P 

138-RF-010 5/28-5/29/91 Rn-222 5/30/91 c0.03 FQC 

138-RF-016 5/28-5/29/91 Rn-222 5/30/91 1.76kO.03 W C  . 

138-RF-021 5/28-5/29/91 Rn-222 5/3 0/9 1 0.02f0.01 W C  

138-RF-021 5/28-5/29/91 Rn-222 5/ 3 0/9 1 C0.03 FQC 

FQC = Duplicate "Field Quality Controlt1 Measurement At The Same Location. 
LQC = Duplicate "Laboratory Quality Control" Analyses. 
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CUSTOME?. Bechtel National, Inc. - MISS 
ATTENTION Michael McDougall 

CITY - oak Ridge, TN. 37831-0350 
ADDRESS P.O. Box 350 

W.O. NO. 

Customer 
ldentificarion 

13 8-RF-001 

13 8 -RF-0 0 2 

13 8-RF-003 

13 8-RF-0 04 

138-RF-005 

13 8 -RF-0 0 6 

13 8-RF-007 

13 8-RF-008 

13 8 -RF- 0 09 

13 8 -RF-0 10 

13 8-RF-0 11 

13 8-RF-0 12 

138-RF-013 

138-RF-014 

13 8 -RF- 0 15 

138-RF-016 

13 8 -RF-0 17 

13 8-RF-0 18 

13 8-RF-0 19 

13 8-RF-02 0 

74-34 

Radon F l w  

Date 
Collected 

6/3-6/4/91 

6/3 - 6/ 4/ 9 1 
6/3 -6/4/9 1 

6/3-6/4/91 

6/3-6/4/91 

6/3-6/4/91 

6 /  3 -6/ 4/ 9 1 

6/ 3 -6/4/9 1 

6/3 - 6/4/ 9 1 
6/ 3 -6/4/ 9 1 

6/3 -6/ 4/ 9 1 

6/3 -6/4/9 1 

6 /  3-6/4/9 1 

6/3 -6/ 4/ 9 1 

6/3-6/4/91 

6/3-6/4/9 1 

6/ 3 -6/4/ 9 1 

6/3 -6/4/ 9 1 

6/3 -6/4/ 9 1 

6/ 3 -6/ 4/ 9 1 

Type of 
Analysis 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

CUSTOMER ORDER NUMEER 

Date Analyzed 

6/5/91 

6/5/91 

6/5/91 

6/5/91 

6/5/91 

6/5/91 

6/5/91 

6/5/91 

6/5/91 

6/5/91 

6/5/91 

6/5/91 

6/5/91 

6/5/91 

6/5/91 

6/5/91 

6/5/91 

6/5/91 

6/5/91 

6/5/91 

REPORT OF RNRLYSK 
3474 

S U P L E S  R E C E I V E 3  6/2 5/9 1 

pCi/M*/sec 

0.07f0.02 

0.21f0.02 

0.3 120.02 

0.3Sf0.02 

. .  

<0.02 

0.14f0.02 

0.09f0.02 

<0.02 

<0.02 

0.04+0.01 

0.03f0.01 

0.04f0.01 

0.08f0.02 

0.15k0.02 

0.05+0.01 

0.02f0.01 

0.07+0.02 

0.19k0.02 

0.21+0.02 

0.08f0.02 - -  
PAGE 1 OF PACE I, 

Thenno Analytical Inc. 
7021 PAN AMERICAN FREEWAY, N.E. 
ALBUOUEROUE, NEW MEXICO 87109 
PHONE 15051 345-3461 

' 



1 .  . a  

' C U S T O M E ~  Bechtel National, Inc. - MISS 
A'TTENTION Michael McDougall 

ADDRESS p.0. BOX 350 
CITY Oak Ridge, TN. 37831-0350 

W.O. NO. 74-34 

W P t  OF ANALYSIS 

Cunomer 
identification 

?3 8-RF-02 1 

13 8 -RF-02 2 

L 3 8 -RF-02 3 

13 8-RF-024 

13 8-RF- 02 5 

13 8-RF-02 6 

L 3 8 -RF-0 2 7 

138-RF-028 

138-RF-029 

13 8 -RF-0 3 0 

138-RF-031 

138-RF-032 

13 8 -RF-03 3 

13 8 -RF-0 3 4 

138-RF-035 

13 8-RF-03 6 

138-RF-037 

138-RF-038 

138-RF-039 

138-RF-040 

Radon Flux 

Date 
Collected 

6/3-6/4/91 

6 /  3 -6/ 4/ 9 1 

6/3-6/4/9 1 

6/3-6/4/91 

6/3 -6/4/9 1 

6/3-6/4/91 

6/3-6/4/91 

6/3-6/4/91 

6/ 3 - 6/ 4/ 9 1 

6 /  3 -6/4/9 1 

6/ 3 -6/4/9 1 

6/3-6/4/91 

6/3-6/4/91 

6/ 3 -6/4/ 9 1 

6/3-6/4/9 1 

6/3 -6/4/9 1 

6/3-6/4/91 

6/3-6/4/91 

6/3 -6/4/9 1 

6/3 -6/4/9 1 
REPORTED VIA TELEPHONE 

Type of 
Analysis 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

CUSTOMER ORDER NUU8ER 

Date Analyzed 

6/5/91 

6/5/91 

6/5/91 

6/5/91 

6/5/91 

6/5/91 

6/5/91 

6/5/91 

6/5/91 

6/5/91 

6/5/91 

6/5/91 

6/5/91 

6/5/91 

6/5/91 

6/5/91 

6/5/91 

6/5/91 

6/5/91 

6/5/91 

- 

pCi/M2/ sec 

0.14+0.02 

0.49k0.02 

0.08k0.01 

<0.02 

KO. 02 

<0.02 

0.11,+0.01 . 

0.16f0.02 

0.04f0.01 

0.08f0.01 

0.19k0.02 

0.51fO. 02 

0.7520.02 ' 

0.02f0.01 

<o. 02 

0.03f0.01 

0.3220.02 

. O .  1320.01 

0.10~0.01 

0.20~0..02 

Thenno Analytical Inc. 
7021 PAN AMERICAN FREEWAY, N.E. 
ALBUOUEROUE. NEWMEXICO 87109 
PHON€ 15051 345-346 1 
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A L PUOUE ROUE LABOR A T O R Y  

! I  . .  
CUSTOMER 

A T 7  E NT I OPJ 
ADDRESS 

CITY 

W.O. NO. 

TYPE OF ANALYSIS 

Customer 
Identification 

138-RE'-041 

138-RF-042 

13 8 -RF-04 3 

138-RF-044 

13 8 -RF-04 5 

138-RF-046 

138-RF-047 

138-RF-048 

138-RF-049 

138-RF-050 

138-RF-051 

13 8 -RF- 0 5 2 

138-RF-053 

13 8-RF-054 

13 8 -RF-05 5 

13 8-RF- 056 

13 8-RF-057 

138-RF-058 

138-RF-059 

138-RF-060 - 

Bechtel National, Inc. - MISS 
Michael McDougall 
P . O .  Box 350 
Oak Ridge, TN. 37831-0350 
74-34 

Radon Flux 

Date 
Collected 

6/ 3 -6/4/9 1 

6/ 3 -6/4/9 1 

6/3 -6/4/9 1 

6/ 3 -6/4/9 1 

6/ 3 -6/4/9 1 

6/ 3 - 6/ 4/9 1 
6/ 3 -6/4/9 1 

6/3-6/4/91 

6/ 3 -6/4/9 1 

6/ 3 -6/ 4/ 9 1 

6/5-6/ 6/9 1 

6/ 5-6 /  6/9 1 

6/5-6/6/9 1 

6/5-6/ 6/91 

6/ 5-6/ 6/9 1 

6/ 5-6/ 6/ 9 1 

6/ 6 -6/7/ 9 1 

6/ 6-6/7/9 1 

6/ 5-6/ 6/9 1 

6/5 -6/ 6/9 1 

@ 

u REPORTED VIR TELEPHONE 

Type of 
Analysis 

Fm-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

C M O M E R  O R D E R  NUMBER 

Date Analyzed 

6/5/91 

6/5/91 

6/5/91 % 

6/5/91 

6/5/91 

6/5/91 

6/5/91 

6/5/91 

6/5/91 

6/5/91 

6/7/91 

6/7/91 

6/7/91 

6/7/91 

6/7/91 

6/7/91 

6/10/91 

6/10/91 

6/7/91 

6/7/91 

REPORT OF ANALYSIS 
34'14 

SAMPLES RECEIVE: 612 519 1 

pCi/M2/sec 

0.11~0.01 

0.51-+0.02 

0.24iO. 02 

0.09~0.01 

0.20+0.02 

0.15fO. 02 

0.20+0.02 

0,. 03k0.01 

0.02f0.01 

0.04+0.01 

2.4250.03 

0.19f0.02 

0.20f0.02 

0.13+0.02 

1.70k0.03 

0.2620.02 

0.1440.02 

0.52k0.03 

0.03+0.01 

0.8640.02 
PAGE 3 0 i  1 Z P A C E  
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k , .  I ' ' 
CUSTOM E 3 

ATTENTIOK 

ADDRESS 

CITY 

W.O. NO. 

TYPE OF ANALYSIS 

Customer 
Identification 

1 3  8-RF-06 1 

1 3  8 -RF-0 62 

138-RF-063 

1 3  8-RF-0 64 

138-RF-065 

1 3  8 -RF-0 6 6 

138-RF-067 

138-RF-068 

1 3  8 -RF-0 69 

138-RF-070 

1 3  8-RF-07 1 

1 3  8 -RF-07 2 

. 138-RF-073 

13 8 -RF- 0 7 4 

138-RF-075 

138-RF-076 

1 3  8 -RF-07 7 

1 3  8-RF- 07 8 

138-RF-079 

1 3  8-RF- 08 0 - 

Bechtel National, Inc. - MISS 
Michael McDougall 
P . O .  Box 350 
Oak Ridge, TN.  37831-0350'  
74-34 

Radon Flux 

Date 
Collected 

6/ 5-6/ 6/ 9 1 

6/ 5-6/ 6/ 9 1 

6/ 5-6/6/9 1 

6/5-6/6/9 1 

6/5-6/ 6/9 1 

6/5-6/6/91 

6/ 5-6/6/9 1 

6/6-6/7/91 

6/5-6/ 6/9 1 

6/ 5-6/ 6/ 9 1 

6/ 5- 6/ 6/9 1 

6/S-6/6/9 1 

6 /  5-6/6/9 1 

6 / 5 - 6 /  6/9 1 

6/ 5-6/ 6/9 1 

6 /  S-6/6/9 1 

6/5-6/ 6/9 1 

6/6-6/7/91 

6/6-6/7/9 1 

6/5-6/6/91 
u REPORTED VIA TELEPHONE 

Type of 
Analysis 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

- 
CUSTOMER OROER NUMBER 

Date Analyzed 

6/7/91 

6/7/91 

6 /7 /91  

6 /7 /91  

6/7/91 

6 /7 /91  

6/7/91 

6 /10/91  

6 /7 /91  

6 /7 /91  

6 /7 /91  

6/7/91 

6 /7 /91  

6 /7 /91  

6/7/91 

6 /7 /91  

6 /7 /91  

6/ 10/9 1 

6/10/91  

6 /7 /91  

ALBUOUERQUE L A B O Z A T 3 R Y  

3 2  1 kt 

S A M P L E S  R E C E : V E 3  6/2 5/9 1 

pCi/Mz/ sec 

0 . 2 2 2 0 . 0 2  

2 . 5 3 5 0 . 0 3  

0 . 0 2 f 0 . 0 2  

0 . 0 5 f 0 . 0 2  

0 . 2 2 4 0 . 0 2  

1 . 2 6 f 0 . 0 2  

0 . 1 6 f 0 . 0 2  

c 0 . 0 4  

0 . 2 9 f 0 . 0 2  

0 . 2 2 2 0 . 0 2  

0 . 0 6 f 0 . 0 2  

<o. 02 

0 . 0 3 2 0 . 0 1  

0 . 1 6 2 0 . 0 2  

0 . 6 2 2 0 . 0 2  

<O. 03 

0 . 1 2 2 0 . 0 2  

< 0 . 0 4  

0 . 1 7 k 0 . 0 2  

0 . 2 0 + 0 . 0 2  
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L ' . ,  ' ' 
CUSTOME F? 

ATTE N 7 I  ON 
ADDRESS 

CITY 
W.O. NO. 

T Y P E  OF ANALYSIS 

Customer 
Identification 

138-RF-081 

138-RF-082 

138-RF-083 

138-RF-084 

138-RF-085 

138-RF-086 

13 8 -RF-0 8 7 

138-RF-088 

138-RF-089 

13 8-RF- 0 9 0 

13 8-RF-09 1 

13 8 -RF- 092 

138-RF-093 

138-RF-094 

13 8-RF-095 

138-RF-09 6 

13 8-RF-097 

13 8 -RF- 09 8 

13 8 -RF- 09 9 

13 8 -RF-100 

Bechtel National, Inc. - MISS 
Michael McDougall 
P.O. Box 350 
Oak Ridge, TN. 37831-0350 
74-34 

Radon Flux 

Dare 
Collected 

6 /  5-6/6/9 1 

6/5-6/6/91 

6/5-6/6/9 1 

6/5-6/6/91 

6/5-6/6/9 1 

6/5-6/6/9 1 

6/ 5-6/ 6/9 1 

6/ 5-6/ 6/ 9 1 

6/6-6/7/9 1 

6/ 6 - 6/7/ 9 1 
6 /  5 -6/ 6/ 9 1 

6/5-6/ 6/9 1 

6/5-6/6/91 , 

6/5-6/ 6/9 1 

6/5-6/6/91 

6/ 5 -6/ 6/9 1 

6/5-6/6/91 

6/ 5-6/ 6/9 1 

6 /  5-6/  6/ 9 1 

6/5-6/6/9 1 
REPORTED VIA TELEPHONE 

Type of 
Analysis 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

CUSTOMER ORDER NUMBER 

Date Analyzed 

6/7/91 

6/7/91 

6/7/91 

6/7/91 

6/7/91 

6/7/91 

6/7/91 

6/7/91 

6/10/91 

6/10/91 

6/7/91 

6/7/91 

6/7/91 

6/7/91 

6/7/91 

6/7/91 

6/7/91 

6/7/91 

6/7/91 

6/7/91 

REPORT OF RNRLYSIE 
3474 

SAMPLES R E C E ' V E ?  6/2 5/9 1 

pCi/MZ/sec 

0.49f0.02 

0.03f0.02 

<0.02 

0.03f0.02 

0.37f0.02 

0.04f0.01 

<o. 02 

0.07f0.02 

0.07f0.02 

1.7320.04 

0.08f0.02 

0.07f0.02 

0.06_+0.02 

0.15f0.02 

0.2320.02 

0.10f0.02 

0.15f0.02 

0.06+0.02 

0.05f0.02 

0.32f0.02 
PAGE. 50Q2 PAGE 
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CUSTOMER 
A l T  E luT I O N  

ADDRESS 
CITY 

W.O. NO. 

Bechtel Nationa1,'Inc. - MISS 
Michael McDougall 
P.O. Box 350 
Oak Ridge,  TN. 37831-0350 
74-34 

3474  
CUSTOMER ORDER NUMBER SAMPLES RECEIVEC 6/25/9 1 TYIE OF CJlALYSlS  Radon Flux 

Cunomer Date Type of 
Identification Collected Analysis Date Analyzed pCi/M2/sec 

138 -RF-lO 1 6/11-6/12/91 Rn-222 6/13/91 0.3740.02 

13 8-RF-102 6/11-6/12/9 1 Rn-2 2 2 6/13/91 0.1910.02 

138-RF-103 6/ 11-6/ 12/9 1 Rn-2 2 2 6/13/91 0.1310.02 

138-RF-104 6/ 11-6/ 12/9 1 

13 8 -RF- 10 5 6/11-6/12/91 

13 8-RF-106 6/11-6/12/91 

13 8-RF-107 6/ 11-6/ 12/9 1 

13 8-RF-108 6/11-6/12/9 1 

13 8-RF-109 6/ 11-6/ 12/9 1 

138-RF-110 6/ 11-6/ 12/9 1 

138-RF-111 6/ 11-6/ 12/ 9 1 

138-RF-112 6/11-6/12/91 

13 8-RF- 113 6/11-6/12/91 

1 3  8 -RF-114 6/ 11- 6/ 12/ 9 1 

138-RF-115 6/ 11-6/ 12/9 1 

138-RF-116 6/ 11-6/ 12/9 1 

13 8 -RF- 117 6/ 11-6/ 12/9 1 

138-RF-118 6/ 11-6/ 12/9 1 

13 8 -RF-119 6 /  11-6/ 12/ 9 1 

13 8 -RF-12 0 6/ 11-6/ 12/9 1 
n REPORTED VIA TELEPHONE 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

6/13/91 <0.03 

6/13/91 0.05f0.02 

6/13/91 0,1420.02 

6/13/91 <O. 03 

6/13/91 0.20f0.02 

6/ 13/9 1 0.1910.02 

6/13/91 0.4420.02 

6/13/91 0.2720.02 

6/13/91 ~0.03 

6/13/91 0.14f0.02 

6/13/91 0.04iO. 02 

6/13/91 1.65k0.03 

6/13/91 0.4520.02 

6/ 13/9 1 0.12k0.02 

6/13/91 0.02f0.02 

6/13/91 0.08f0.01 

6/13/91 0.1120.01 ' 

PAGE 60Fl2 PAGE 

menno Analytical Inc. 
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ALBUQUEROUE L A B O R A T O R Y  
> 

1 '  

CUSTOk!EF! Bechtel National, Inc. - MISS 
A 7 7 E  NTl ON Michael McDougall 

CITY Oak Ridge, TN. 37831-0350 

,:' ' ' 

ADDRESS P.O. Box 350 

W.O.NO. . 74-34 
REPORT OF RNRLYSII 

3474 
TYPE OF ANALYSIS Radon Flux CUSTOMER ORDER NUMEER SAMPLES R E C E I V E 3  6/2 5/9 1 

Customer 
Identification 

13 8 -RF-12 1 

138-RF-12 2 

138-RF-123 

13 8 -RF-12 4 

13 8-RF-12 5 

13 8-RF-12 6 

13 8 -RF-12 7 

13 8-RF-12 8 

138-RF-129 

Date 
Collected 

6/11-6/12/91 

6/11-6/12/9 1 

6/11-6/12/91 

6/ 11- 6/ 12/ 9 1 

6/ 11-6/ 12/9 1 

6/ 11-6/12/ 9 1 

6/ 11- 6/ 12/ 9 1 

6/ 11- 6/ 12/9 1 

6/ 11-6/ 12/9 1 

Type of 
Analysis 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Date Analyzed pCi/M2/sec 

6/13/91 c0.03 

6/13/91 0.25f0.02 

6/13/91 7.8520.05 

6/13/91 . 2.2420.03 

6/13/91 0.29f0.02 

6/13/91 0.05f0.02 

6/13/91 0.06f0.01 

6/13/91 0.07f0.02 

6/ 13/9 1 0.15f0.02 

13 8 -RF-13 0 Sample Was Lost 

1 3  8 -RF-13 1 6/11-6/12/9 1 Rn-2 2 2 6/13/91 0.13+0.02 

138-RF-132 6/11-6/12/91 Rn-222 6/13/91 0.14+0.02 

138-RF-13 3 5/3 0-5/3 1/9 1 Rn-2 22 6/3/91 0.12+0. 02 

1 3  8-RF-13 4 5/30-5/3 1/9 1 Rn-22 2 6/3/91 0.03f0.02 

13 8 -RF-13 5 6/11-6/12/91 Rn-222 6/13/9 1 0.05fO. 02 

138-RF-13 6 6/ 11- 6/ 12/ 9 1 Rn-2 2 2 6/13/91 0.46f0.02 

13 8 -RF- 13 7 6/11-6/12/91 Rn-222 6/13/9 1 0.08f0.02 

13 8 -RF-13 8 6/11-6/'12/91 Rn-222 6/13/91 0.09f0.02 

13 8 -RF-13 9 6/11-6/12/9 1 Rn-22 2 6/13/91 0.16f0.02 

138-RF-140 6/11-6/12/91 Rn-222 6/13/91 0.05+0.02 

APPRCVED BY 
7021 PANXMERICAN FREEWAY, N.E. 
ALBUOUEROUE, NEWMEXICO 87109 
PHONE (505) 345-3461 



1 , )’. 
‘- CUSTOh’E? Bechtel National, Inc. - MISS 

A l T E N T I G X  Michael McDougall 
ADDFIESS P . O .  Box 350 

W.O. NO. 74-34 
c : T Y  Oak Ridge, TN. 37831-0350 

REPORT OF 
‘b‘ 3474 .  

SAUPLES a6cEivEz 6/25/91 T Y P E  OF ANALYSIS Radon Flux C W O M E R  ORDER NUM6ER 

Customer 
ldentif ication 

Date Type of 
Collected Analysis Date Analyzed pCi/M2/sec 

13 8 -RF- 14 1 6/11-6/12/91 Rn-222 6/13/91 0.09f0.02 

13 8 -RF-14 2 6/11-6/12/91 

‘1 3 8-RF-14 3 5/3 0-5/3 lj9 1 

138-RF-144 5/3 0-5/3 1/9 1 

138-RF-145 5/30-5/3 1/91 

138-RF-146 5/3 0-5/3 1/9 1 

138-RF-147 5/30-5/31/91’ 
r 

138-RF-148 5/30-5/31/91 

138-RF-149 6/ 11-6/ 12/9 1 

138-RF-150 6/11-6/12/91 

138-RF-151 5/ 3 0-5/ 3 1/ 9 1 

138-RF-152 5/ 3 0-5/ 3 1/9 1 

13 8-RF-153 5/3 0-5/3 1/91 

13 8-RF-154 5/3 0-5/3 1/91 

5 /  3 0-5/ 3 1/ 9 1 ,138-RF-155 

138-RF-156 5/ 3 0- 5 /  3 1/9 1 

13 8 -RF-157 5/3 0-5/3 1/9 1 

138-RF-158 5/3 0-5/3 1/9 1 

13 8 -RF-15 9 5/30-5/31/91 

13 8 -RF- 160 5/ 3 0-5/ 3 1/9 1 
R E P O R T E D  VIA TELEPHONE 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

6/13/91 

6/3/91 

6/3/91 

6/3/91 

6/3/91 

6/3/91 

6/3/91 

6/13/91 

6/13/91 

6/3/91 

6/3/91 

6/3/91 

6/3/91 

6/3/91 

6/3/91 

6/.3/91 

6/3/91 

6/3/91 

6/3/91 

0.03f0.01 

0.07f0.02 

<0.03 

C0.03 

0.04f0.02 

<0.3 

0,0320.02 

0.27f0.02 

0.21+0.02 

0.1320.02 

0.151t0.02 

0.0820.02 

0.03+0.02 

0.0320.02 

0.32f0.02 

4.16f0.05 

0.161t0.02 

0.80_+0.03 

.memo Analytical Inc. 
7021 PkN X M E R I C A N  FREEWAY, N.E. 
A1 BUOUEROUE, NEW MEXICO 87 109 
f HONE 1505) 345-346 I 
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L , > ' *  -. ~ 

cusToME=. Bechtel National, Inc. - MISS 
ATTENTIO!: Michael McDougall 

ADDRESS P.O. Box 350 

W.O. NO. 74-34 
. %  CITY Oak Ridge, TN. 37831-0350 

3 4 7 4  
6/25/91 . l Y C E  OF M ' L L Y L I S  Radon F l u -  cus2OUEfl ORDER HUUIER S A M O L E S  R E C E I V E D  

Customer Date Type of 
ldentif icarion Collected Analysis Date Analyzed p C i / M 2 / s e c  

138-RF-161. 5/3 0-5/3 1/9 1 Rn-2 2 2 6/3/91 2.14f0.04 

13 8 -RF- 16 2 5/3 0-5/3 1/9 1 Rn-22 2 6/3/91 0.2320.02 

13 8-RF-163 5/3 0-5/3 1/9 1 Rn-2 2 2 6/3/91 14.3020.08 

13 8-RF-164 9 5/30-5/31/91 Rn-222 6/3/91 0.33f0.02 

138-RF-165 5/3 0-5/3 1/9 1 Rn-2 2 2 6/3/91 10.4520.07 

138-RF-166 5/3 0-5/3 1/9 1 Rn-222 6/3/91 

6/3/91 

6;/3/91 

6/3/91 

6/3/91 

6/3/91 

6/3/91 

6/3/91 

6/3/91 

6/3/91 

6/3/91 

0.87f0.03 

0.1120.02 

0.1520. 02 

0.47+0.03 

1.1620.03 

4.8120.05 

22.00f0.10 

25.6520.11 

27.0420.11 

0.13k0.02 

0.06+0.02 

138-RF-167 5/3 0-5/3 1/9 1 Rn-222 

138-RF-168 5/30-5/3 1/9 1 Rn-222 

13 8-RF-169 5/30-5/3 1/9 1 Rn-222 

138-RF-170 . 5/30-5/31/91 Rn-222 

138-RF-171 5/30-5/3 1/9 1 Rn-222 

138-RF-172 5/ 3 0-5/ 3 1/9 1 Rn-222 

Rn-222 13 8-RF-17 3 5/3 0-5/3 1/9 1 

1 3  8-RF-174 5/3 0-5/3 1/9 1 Rn-222 

138-RF-175 5/30-5/31/9 1 

13 8 -RF-17 6 5/3 0-5/3 1/9 1 

Rn-222 

Rn-222 

13 8 -RF-17 7 5 /  3 0-5/3 1/9 1 Rn-222 6/3/91 

6/3/91 

6/3/91 

6/3/91 

0.2320.02 

138-RF-178 5/ 3 0-5/3 1/9 1 Rn-222 0.6820.03 

13 8 -RF-17 9 5 /  3 0-5/ 3 1/9 1 ' Rn-222 

Rn-222 

21.9020. 10 

36.7120.13 
PAGE 9 0 9 2  ?AGE 
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c 
.b . 

b ,. J 

c us1 0 M E R  
A'ITENTION 

ADDRESS 

CITY 

W.O. NO. 

Bechtel  National, Inc. - MISS 
Michael McDougall 
P.O. Box 350 . 
Oak Ridge,  TN. 37831-0350 
74-34 

ALBUOUEROGE L A B O R A T O R Y  

REPORT OF RNALYSIS 
* 

S A M P L E S  PECEIVEC 6/2 5/9 3474  1 
T Y P E  OF ANALYSIS Radon Flux CUSlOMER ORDER NUMBER 

Customer Date Type of 
Identification Collected Analysis Date Analyzed pCi/M2/sec 

13 8 -RF-18 1 5/30-5/31/91 Rn-222 6/3/91 0.71+0.03 

13 8 -RF-18 2 5/30-5/3 1/9 1 Rn-222 6/3/91 0.07f0.02 

138-RF-183 5/ 3 0-5/ 3 1/9 1 Rn-2 2 2 6/3/91 1.1320.03 

138-RF-184 5/3 0-5/3 1/9 1 Rn-2 2 2 6/3/91 0.1920.02 

138-RF-185 5/30-5/31/91 Rn-222 6/3/91 2.5320.04 

138-RF-186 5/30-5/3 1/9 1 Rn-222 6/3/91 17.1620.09 

138-RF-187 5/30-5/31/91 Rn-222 6/3/91 1.49t0.03 

138-RF-188 5/3 0-5/3 1/9 1 Rn-222 6/3/91 0.5720.03 

13 8 -RF- 18 9 5 /  3 0'-5/ 3 1/ 9 1 Rn- 2 2 2 6/3/91 0.2920.02 

138-RF-190 ' 5/30-5/31/91 Rn-222 6/3/91 0.3620.02 

138-RF-191 5/30-5/31/91 Rn-222 6/3/91 1.31t0.03 

138-RF-192 5/3 0-5/3 1/9 1 Rn-22 2 6/3/91 2.5120.04 

138-RF-010 6/3 -6/4/9 1 m - 2 2 2  6/5/91 0.04+0.01 LQC 

138-RF-027 6/3-6/4/91 Rn-222 6/5/91 0.0920.01 FQC 

138-RF-029 6/3-6/4/9 1 Rn-222 6/5/91 0.0920.01 FQC 

138-RF-030 6/ 3 -6/4/9 1 Rn-222 6/5/91 0.04t0.01 FQC 

6/5/91 0.08+0.01 LQC 138-RF-030 6 /  3 -6/4/ 9 1 Rn-222 

13 8-RF-03 1 6/3-6/4/91 Rn-222 6/5/91 0.0320.01 FQC 

13 8 -RF-0 3 2 6/3-6/4/91 Rn-222 6/5/91 0.4420.02 FQC 

138-RF-032 6/ 3 -6/4/9 1 Rn-222 6/5/91 0 . 4 2 + 0 . 0 2  LQC 
REPORTED VIA TELEPHONE P A G E 1 0  OF 1 2 P A G '  
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ALBLJOUERQUE LABORATORY 
I ,  ' . .  

Bechtel Nat iona l ,  I n c .  - MISS ' b '  
CVSTOhlEa 

ATrENTID.'; Michael McDougall 
ADDRESS P . O .  Box 350 

, CITY Oak Ridge, TN. 37831-0350 
- W.O. NO. 74-34 

Customer 
Identification 

Radon F l u x  CU5fOMERORDERNUMBER 

REPORT OF 

Date Type of 
Collected Analysis D a t e  Analyzed p C i / M * / s e c  

13 8 -RF-0 3 6 6/ 3 -6/4/9 1 Rn-222 6/5/91 c 0 . 0 2  mc 
13 8 - W - O  5 0 6/ 3 -6/ 4/ 9 1 Rn-222 6/5/91 0.37i0.02 FQC 

138-RF-053 6/ 5- 6/ 6/ 9 1 Rn-222 6/7/91 0.15i0.02 FQC 

13 8 -RF-058 6/ 6 - 6/7/ 9 1 Rn-222 6/10/91 0.53t0.03 LQC 

138-RF-061 6/5-6/6/9 1 Rn-222 6/7/91 0.2350.02 LQC 

138-RF-064 6/5-6/ 6/9 1 Rn-222 6/7/91 0.07i0.02 FQC 

138-RF-066 6/ 5-6/ 6/9 1 Rn-222 6/7/91 1.3320.03 FQC 

138-RF-077 6/5-6/ 6/9 1 Rn-222 6/7/91 0.4420.02 FQC 

138-RF-077 6/5-6/6/91 Rn-222 6/7/91 0.4520.02 LQC 

138-RF-087 6/5- 6/6/9 1 Rn-222 6/7/91 < o .  02 FQC 

138-RF-087 6/ 5-6/6/9 1 Rn-222 6/7/91 ~0.03 LQC 

13 8 - R F - O 9  1 6/5-6/ 6/9 1 Rn-222 6/7/91 0.08i0.02 FQC 

13 8 -RF-O9 8 6/5-6/ 6/9 1 m-222 6/7/91 0.06k0.02 LQC 

138 -RF-09 8 6/ 5-6/ 6/ 9 1 Rn-222 6/7/91 0.07f0.02 FQC 

13 8 -RF-100 6/ 5-6/ 6/9 1 Rn-222 6/7/91 0.32iO.02 LQC 

13 8 -RF-103 6/ 11 -6/ 12/ 9 1 Rn-2 2 2 6/13/91 0.14+0.02 LQC 

13 8 -Rf- 10 6 6/ 11-6/ 12/ 9 1 Rn-2 2 2 6/13/91 0.13+0.02 LQC 

138-RF-116 6/11-6/12/91 Rn-222 6/13/91 1.0720.02 FQC 

138-RF-121 6/11-6/12/91 Rn-222 6/13/91 C0.03 FQc 

13 8 -RF- 12 6 6 /  11-6/12/ 9 1 Rn-2 2 2 6/13/91 0.04i0.02 LQC 
0 REPORTED VIA TELEPHONE PAGE 110{12 PAGE : 
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ALBUOUE.ROUE LABORATORY 
L )  ' 

I , . d *  .c 
CU STC.!.! f ? Bechtel National, Inc.. - MISS 

: AlTTENTICt: Michael McDougall 
ADCFiESS P.O. Box 350 

CITY Oak Ridge, TN. 37831-0350 
- W.O. NO. 74-34 
c 

r 

Customer 
Identification 

138-RF-13 3 

Radon Flux 

Date 
Collected 

CUSTOMER ORDER NUMBER 

REPORT OF 
SAMPLES RECEIVE'. 6 /  2 4A7 4 

Type of 
Analysis Date Analyzed pCi/M*/sec 

5/3 0-5/3 1/9 1 Rn-222 6/3/91 0.1550.02 FQC 

6/11-6/ 12/9 1 Rn-22 2 6/13/91 0.06+0.02 LQC 

6/ 11-6/ 12/9 1 Rn-2 2 2 6/13/91 0.10L0.02 FQC 

5/30-5/31/91 Rn-222 6/3/91 0.10f0.02 FQC 

5/ 3 0-5/ 3 1/9 1 

13 8 -RF-13 5 

138-RF-136 

13 8 -RF-14 3 

13 8-RF-14 3 

13 8 -RF-14 6 

6/3/91 0.11+0.02 wc Rn-2 2 2 

5/ 3 0 -5/ 3 1/ 9 1 Rn- 2 2 2 6/3/91 c0.03 FQC 

6/3/91 1.40L0.03 FQC 

6/3/91 1.3650.03 LQC 
13 8 -RF-16 0 5/ 3 0-5/ 3 1/9 1 Rn-2 2 2 

138-RF-160 5/30-5/31/91 Rn-222 

FQC = Dcplicate "Field Quality Controltt Sample at same location. 
LQC = Duplicate "Laboratory Quality Control" Analyses. 

~ 

Thetmo Analytical Inc. APPROVED E Y  

7021 PAN AMERICAN FREEWAY. N.E. 
AL8UOUERQUE, NEWMEXICO 87109 
PHONE 15051 345-3461 
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, ‘ I  ’ ‘ .  7 . _  
-:USTOME3 

A T E X T I O N  

/a 00 R E  ss 
CITY 

W.O. NO. 
c 

TIP€ OF ANALYSIS 

Customer 
Identification 

1 1 8 - R F - O 1 A  

118 -RF-0 2A 

118-RF-03A 

118 -RF-O4A 

1’18 -RF-O5A 

118 -RF-06A 

118 -RF-07A 

118-RF-08X 

118 -RF-O9A 

1 1 8 - R F - l O A  

118 - R F - l l A  

118-RF-12A 

11 8 -RF-l3A 

118-RF-14A 

118-RF-15A 

118 -RF-l6A 

118-RF-17A 

118 - R F - l 8 A  

11 8 -RF- 19A 

118-RF-20A 

A L suc u i a c u E L A  EO R i: T c fi-t 

Bechtel National., Inc. - MSP Storage P i l e s  
Michael McDougall 
P.O. Box 350 
Oak Ridge, T N .  37831-0350 

REPORT OF RNflLYSlS 
Radon Flux 

Dale 
C3llec;ed 

5/2  0-5/2 1/9 1 

5/ 2 0 -5/ 2 1/ 9 1 

5 /2  0-5/ 2 1/ 9 1 

5/20-5/2 1 /91  

5/20-5/21/91 

5/20-5/21/91 

5/20-5/2 1 / 9 1  

5/20-5/2 1 / 9 1  

5/ 2 0 -5/ 2 1/ 9 1 

5 /  2 0-5/ 2 1/9 1 

5 /2  0-5/2 1/9 1 

5/2  0-5/ 2 1 /9  1 

5/ 2 0-5 /  2 1/ 9 1 

5/20-5/21/91 

5/ 2 0-5 /  2 1/ 9 1 

5/ 2 0-5/2 1/ 9 1 

5/20-5/21/9 1 

5/ 2 0-5/2 1/ 9 1 

5/20-5f21/91 

5/ 2 0 -5/ 2 1/ 9 1 

Tyge of 
Analysis Date Analyzed 

Rn-222 5 /24 /91  

Rn-222 

Rn-2 2 2 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

m - 2 2 2  

Rn-222 

Rn-222 

Rn-222 

5 /24 /91  

5 /24 /91  

5 /24 /91  

5 /24 /91  

5 /24 /91  

5 /24 /91  

5 /24 /91  

5 /24 /91  _ _  

5 /24 /91  

5 /24/91  

5 /24/91  

5 /24 /91  

5 /24/91  

5 /24/91  

5 /24/91  

5 /24/91  

5 /24 /91  

5 /24/91  

5 /24/91  

pC i / M z /  sec 

<.O. 04 

<0.04 

<O. 04 

<0.04  

C0.04 

<0.04 

C0.03 

<o .  0 4  

c0.04 

C0.04 

<0.04 

C0.03 

< O .  03  

0.03+0.02 

. < 0 . 0 3  

C0.03 

<O. 0 3  

<0.04  

<0 .04  

iz REPORTED VIA TELEPHONE 

<- . 
5 7  

*- \ 
APDPOVED qr 

Thenno Analytical Inc. 

A L S U ~ U E R ~ U E .  NEWMEXICO 87109 d 
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A L SUO U E ? O U  E L A W  R 7; fi Y 4 6 ', 
1 

C'JSTOMER 
A T T E N T I O N  

-ADCfiESS 
C T Y  

W.O. NO. 

Bechtel National, inc. - MSP Storage Piles 
Michael McDougall 
P.O. Box 350 
Oak Ridge, TN. 37831-0350 

Customer 
Identification 

11 8 -W-2 lA 

118-RF-22A 

11 8 -ILF-2 3 A 

118-RF-24A 

18 --5="-2 SA 

11 8 -Z- 2 6x 

I18 - E - 2  7 A  

1 18 -E7- 2 8 A 

11 8 -X7-2 9A 

1 1 8 - E - 3 0 A  

118-RF-OlB 

118 -3F-02 B 

118-W-03 B 

11 8 -X-04 B 

118 -&-0 5B 

11 8 -XF-O 6 B 

11 8-R€-07 B 

1 18 -RF-0 8 B 

ii8 -w- 09 B 

11 8-XF-1 OB 
RGIORTED VIA TELEPHONE 

Radon Flux 

Date 
Gllected 

5/2 0 -5/2 1/ 9 1 

5/2 0-5/2 1/9 1 

5/20-5 /21/91  

5 /20 -5 /21 /91  

5/2 0-5/2 1 / 9  1 

5 /20-5 /21 /91  

5/ 2 0-5/2 1 / 9  1 

5/ 2 0-5/ 2 1 /9  1 

5/2 0 - 5/  2 1/ 9 1 

5/2  0-5/2 1 / 9  1 

5/20-5 /21/91  

5 / 2  0-5/2 1/ 9 1 

5 /2  0-5/2 1/ 9 1 

5/2 0-5/2 1 /9  1 

5/20-5 /21/91  

5 /2  0-5/2 1/ 9 1 

5/20-5/2 1 / 9  1 

5 /2  0-5/2 1/9 1 

5/20-5 /21/91  

5/ 2 0-5/ 2 1/ 9 1 

Type of 
Analysis 

Rn-2 2 2 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

m - 2 2 2  

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

C'JSTOMER OROER NUMBER 

Date Analyzed 

5 / 2 4 / 9 1  

5 /24 /91  

5 /24 /91  

5 / 2 4 / 9 1  

5 / 2 4 / 9 1  

5 / 2 4 / 9 1  

5 / 2 4 / 9 1  

5 / 2 4 / 9 1  

5 / 2 4 / 9 1  

5 / 2 4 / 9 1  

5 / 2 4 / 9 1  

5 / 2 4 / 9 1  

5 / 2 4 / 9 1  

5 / 2 3 / 9 1  

5 / 2 3 / 9 1  

5 / 2 3 / 9 1  

5 / 2 4 / 9 1  

5 / 2 3 / 9 1  

5 / 2 4 / 9 1  

5 / 2 4 / 9 1  

REPORT OF flbfllS1" - 4  

pCi/Mz/ sec 

<.O. 0 4  

0.04,+0.02 
t 

<0.04 

c0.04 

<O. 04  

<0.04 

C0.04 

<O. 04 

< 0 . 0 4  

c 0 . 0 4  

1 

0 . 0 5 i 0 . 0 2  

0 .2850 .02  

0.32-CO.02 

0 .2520 .02  

0 . 0 6 f 0 . 0 2  

0 .06+0 .02  

0.04+0.02 

~0.03 1 

0 .0520 .02  

0 .10+0 .02  
PAGE 2 O F j  ?AGE 
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-A 0 0 E E is 
CITY 

W.O. so. 

T I P I ?  OF ANALYSIS 

Cunomer 
Identification 

I l 8 - R F - 1 1 B  

118 -=-I2 B 

118-RF-13B 

11 8 -F3- 1 4  B 

118-RF-15B 

118-R?-16B 

21 8 -Xr- i 7 B  

I 18 - L r - i a  B 

11 8 -RT- 1 9  B 

118 -ILF-2 OB 

11 8 -RF-2 1 B  

1 1 8 --W- 2 2 B 

118 -W-2 3 B 

1 1 8  -W-t 4 B  

. 118-RF-25B 

2 18 - m - 2  6a 

118 -W-2 7 B 

11 8 -RF-2 8B 

11 8-RF-2 9 B 

118-RF-30B 

Michael McDoUgall 
P.O. Box 350 
Oak Ridge, TN. 37831-0350 

Radon F l w  

Date 
Collected 

5/20-5/2 1/9 1 

5/ 2 0-5/2 1/9 1 

5/20-5/2 1 /91  

5 /2  0-5/ 2 1 / 9  1 

5/2  0-5/ 2 1 / 9  1 

5/20-5/21/91 

5/20-5/2 1 / 9 1  

5 /2  0-5/ 2 1/ 9 1 

S/20-5/2 1 / 9  1 

5/20-5 /21/91  

5/20-5/2 1/9 1 

5/20-5 /21/91  

5 /2  0-5/2 1 / 9  1 

5/ 2 0-5/ 2 1/ 9 1 

5/20-5 /21/91  

5 /2  0-5/2 1/ 9 1 

5 /2  0-5/2 1/9 1 

5/2  0-5/2 1/9 1 

5 /  2 0 -5/ 2 1/ 9 1 

5/2 0-5/2 1/9 1 

CUSTOMER O R O E R  NUMBER 

Type of 
Analysis 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

R1-222 

Rn-222 

Rn-222 . 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 * 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Date Analyzed 

5 / 2 4 / 9 1  

5 / 2 4 / 9 1  

5 / 2 4 / 9 1  

5 / 2 4 / 9 1  

5 / 2 4 / 9 1  

5 / 2 4 / 9 1  

5 / 2 4 / 9 1  

5 / 2 4 / 9 1  

5 / 2 4 / 9 1  

5 /23 /91  

5 / 2 4 / 9 1  

5 / 2 4 / 9 1  

5 / 2 3 / 9 1  

5 / 2 3 / 9 1  

5 / 2 4 / 9 1  

5 /24 /91  

5 /23 /91  

5 / 2 3 / 9 1  

5 /23 /91  

5 / 2 3 / 9 1  

3 4 7 4  
6/6 /91  SAwC*-tS R E C L ! ' J P ~  

pCi/M*/sec 

0 . 0 9 f 0 . 0 2  

0 .5220.03  

0.14kO. 02 

<0.03 

0 .  05CO. 02 

0.19C0.02 

0.19k0.02 

0.05iO. 02 

0 .15k0.02  

0 .1320.02  

0 . 0 5 t 0 . 0 2  

0 . 0 7 f 0 . 0 2  

0 . 0 4 f 0 . 0 2  

0 . 2 1 f 0 . 0 2  

0 .21+0 .02  

0 .1920.02  

0 .3820 .02  

0.09+0.02 
1 

c0.03 

0.12fO.  02 
PAGE 3 OF j PAGE a REPORTEL) V I A  TELEPHONE 
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C U C T O M E 3  

A r S N T I O N  

a O R E S S  

CITY 
W.O. NO. 

7 .  Bechtel National, InC. - MSP Storage Piles 
Michael McDougall 
P.O. Box 350 
Oak Ridge, TN. 37831-0350 

REPORT OF RNRLYSIS 
3474 '  

W.'€ OF &NIL- Radon Flux CUSTOMER OROER NUMBER UMPLLS aEcEivEO 6 /  6/ 9 1 

Cusromer 
Identification 

Dare Type of 
Gl1ec:ed Analysis Date Analyzed pCi/M2/sec 

118-RF-313 5/2 0-5/2 1/9 1 Rn-22 2 5/24/91 0.16k0.02 

118-RF-3 23 5/2 0-5/2 1/9 1 Rn-2 22 5/23/91 0.51f0.02 

118-RF-3 3 3 5/20-5/21/91 Rn-222 5/23/91 0.3920.02 

118-RF-3 4 3 5/ 2 0-5/ 2 1/ 9 1 Rn- 2 2 2 5/23/91 c0.03 

118-RF-3 5 3  5/2 0-5/2 1/9 1 Rn-2 2 2 5/23/91 0.2820.02 

118-RF-363 5/20-5/21/91 Rn-222 5/23/91 C0.03 

11 8-RF-3 7 B 5/2 0-5/2 1/9 1 Rn-2 2 2 5/23/91 0.16i0.02 

118 -RF-3 6 B 5/2 0-5/ 2 1/ 9 1 

11 8-RF-3 S 3 5/20-5/21/91 

118 -RF-4 OB 5/2 0-5/2 1/ 9 1 

118 -RF-O7A 5/2 0-5/2 1/9 1 

118-RF-OGA 5/20-5/21/91 

118-XF-23A 5 /  2 0 -5/ 2 1/ 9 1 

118-RF-28A 5 /  2 0-5/.2 1/ 9 1 

1 1 8 -RF-2 9A 5 /  2 0-5/ 2 1/ 9 1 

I18 -RF-3 3A 5/2 0.-5/ 2 1/9 1 

118 -RF-O4 B 5/20-5/21/9 1 

118 -RF-O9 B 5/2 0-5/ 2 1/9 1 

118-RF-1OB 5/2 0-5/2 1/9 1 

'3 REPORTED V I A  T E L E P H O N E  

'hermo Analytical Inc. 
'321 FAN AMERICdN FREEWAY, N.E.  
: L ~ u O U E R C U E .  NEW MEXICO 87109 

'.+ONE i505t 35 -3461  

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

Rn-222 

5/23/91 

5/24/91 

5/24/91 

5/24/91 

5/24/91 

5/24/91 

5/24/91 

5/24/91 

5/24/91 

5/23/91 

5/23/91 

0.25i0.02 

0.27=0.02 

0.04=0.@2 

0.0420.02 LQC I 

<0.04 FQC 

0.05f0.02 LQC 

<0.04 LQC . 

<O. 04 FQC 

<0.04 LQC 

0.25+0.02 LQC 

0.03t0.02 FQC 
I 

5/24/91 0.17f0.02 FQC 



.CGSTOME= Bechtel National, Inc. - MSP Storage Piles 
ATTENTION Michael McDougall 

A D O R E S  P.O. Box 350 
CITY Oak Ridge, TN. 37831-0350 

e 
W.O. NG. 

118 -RF-lSB 

34'74 
CUSTOMER OROER N U M O L R  S I M P L E S  R E C L l v E l  6/6/91 TY?f OF A N A L Y S I S  Radon FLUX 

0.19kO.02 L4c 

11 8-W-2 7B 

118-RF-2 8 B 

11 8 -RP-3 9 B 

P 

5 /  2 0-5/ 2 1/ 9 1 Rn-2 2 2 5/23/91 0.3820.02 LQC 

5 /  2 0-5/ 2 1/ 9 1 Rn-2 2 2 5/23/91 0.08f0.02 FQC 

5/2 0-5/2 1/91 Rn-2 22 5/23/91 . 0.1820.02 FQC 

Thenno Analytical Inc. 

.>HONE EOSI 3a5.3461 

7021 PAN AMERICAN FREEWAY. N.E. 
AL3UOUEROUE. NEWMEXICO 87109 
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0 7 9 0 5 1  

Department of Energy 
Oak Ridge Operations 

P.O. Box Zoot 
Oak Ridge. Tennessee 3783l- 

Hr. Paul A. Giardina 
Radiation Branch Manager 
U.S. Envlronmental Protection Agency, Region I1 
Jacob K. Javits Federal Building 
New York, New York 10278 

Dear Mr. Glardina: 

NESHAPs 1990 AIR EnISSIONS ANNUAt REPORTS FOR FUSRAP SITES 

Please find enclosed the 1990 National Emisslons Standards for Hazardous Air 
Pollutants (NESHAPs) Annual Reports for Calendar Year 1990 for Department of 
Energy (DOE) sltes in the Formerly Utilized Sites Remedial Action Program 
(FUSRAP) in Region 11. The enclosed reports have been prepared for your 
information In the splrit of a draft Hemorandum o f  Understanding (MOU) between 
DOE alid the €PA that will address, among several Issues, procedures for 
complying with the radionucllde NESHAPs requirements under 40 CFR 61, 
Subpart H. 

The annual reports were prepared based on DOE-Headquarters guidance for DOE 
Field Operations to fulfill the NESHAPs requirements under 40 CFR 61, Part H. 
Subpart H applies to operations at any facility owred or operated by DOE t h a t  
may emit any radlonuclides, other than radon, into the air. Radionuclide 
emission rates for non-radon emitters were calculated using the EPA-approved 
dose model AIRDOS-PC, as directed in 40 CFR Sectlon 61.93. 

Sites subject to Subpart H and for which annual reports have been prepared 
include the followlng six sites: - Colonie Interim Storage Site (CISS) - Haywood Interim Storage Site (MISS) - Hiddlesex Sampling Plant (MSP) - Hew Brunswick Laboratory Site (NEIL) - Niagara Falls Storage Site (NFSS) - Wayne Interim Storage Site (WISS) 

The information in the annual reports has been organized by site and source 
for ease of review. 

If you have any questlons, please contact me or William Seay at FTS 626-1830. 

Sincerely, 

Lester K.  Price, Director 
Former Sites Restoration Divlslon 

cc: William Seay, DOE/FSRD 
Weldon Dillow, DOE/ENVPD 

William G. Rosenberg, Assistant Administrator for Air and Radiation, Andy Wallo, DOE/HQ 65 
U.S. €PA 
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3474 

, .  

U.S.  Department of Energy 
Air Emissions Annual Report 

(under Subpart H ,  40 CFR Section 61.94) 
Calendar Year 1990 

r 
O f f  ice: due mer- - er Sites 

Address: p.0. BQX 2001 

due. TN 37831 8723 - 

S i t e  Addreus: 229 How&& Avenue 

ddlesex. NJ 08846 

- dmon Phone: . V T S l  626 4718 
1-57 6 - 4 7 U  

Contact: Mike Re 

66 EHS 0016 
0 4 / 5 2 / 9 1  
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Sect ion I. F a c i l i t y  Information 

The r i te  is located i n  t h e  Borough of Xiddlesex, New Jersey. 
The MSP s i t e  occupiss 3.9 ha (9.6 acres). 
on the s i te  which is murrounded by a high chain-link fence. 
the e i t e  is paved w i t h  a spha l t .  Building A was used am the 
adminis t ra t ive o f f i c e a t  Building B w a s  a garage; Building C was a 
process building where ore was weighed, @ampled and assayed; and 
Building D was a b o i l e r  house, the source of steam for the process 
building.  

Based on h i s t o r i c a l  weather d a t a  from 1951to  1980, the average 
annual temperature is 11.6'C (52.9.F). The highest average monthly 
( Ju ly)  temperature is 23.8.C (74.8.F) and the  lowest im -1.1.C . 
(30.1'F) (January). Average annual prec ip i ta t ion  is 107 cm 
(41.7 in . )  w i t h  an average annual snowfall of 69.9 cm ( 2 7 . 3  in . ) .  
Approximately 15 mi l l i on  people reside within 80 km (SO mi) of 
niddlesex, New Jersey. 

There a r e  f o u r  bui ldings 
Xost of 

- 
Waste source ma te r i a l  a t  the site consist. of two in to r io r  * 

s t o r a g e  p i l e s  with s u r f a c e  a r e a s  of 8,838 (10,570 yd') and 
6,673 ma (7,981 yd2) . 
source  and covers 23,330.6 m2 (27,903 y @ ) .  
predominantly wi th  a spha l t .  
to express the e f f i c i ency  of t h e  a spha l t  i n  con t ro l l i ng  p a r t i c u l a t a  
emissions. 
as 99 percent vege ta t ive  cover i n  order t o  run the  modol. 

The remaining area war conridorod a sopara te  

Thero is no input in t h o  AIROOS 1 1 ~ d 0 l  
Tho sit. i n  covorod 

The e f f i c i ency  of t h o  asphal t  war aorumed t o  bo t h o  eamo 

EHS 0016 
0 4  / 2 2  / 9 1  
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Section XI. Air Emissions Data 

&hLmK€s  - E u k k l E Y  

None N.A. N.A.  N o A o  

A m L m K S B  --- 
Pile A: 8,838 m2 Synthetic 99 percent 300 

Pile B: 6,673 ma Synthetic 99 percent 300 m 

Rest of the area: * 

23,330.6  ma Asphalt and -99 percent 300 m 

pile cover 

pile cover 

vegetative 
cover 

Radionuclide t 
w 
0-2 3 8 5 . 3 8 5  X 10'' 
0-2 3 4 5.232 X lo" 
0-2 3 5 2.290 X 10'' 
-0226 5.385 x lo" 

u 
0-238 4.066 X 10'' 
U-234 3.940 X lo" 
U-2 3 5 1.730 X 10'' 
Ra-226 4 .066  % lo" 

--€ea 
U-238 8.571 x lo" 
U-234 8.327 x lo" 

Ra-2 2 6 6 . 0 3 8  x lo" 
Th-232 4.025 X 10'' 

U-2 3 5 3.780 x io-' 

N.A. - Not applicable 

EHS 0016 
0 4 / 3 2 / 9 1  
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of Dose Mom 
p' The effective dose equivalent for both the hypothetical b> 
br 
E 
q b  

., . c  

I s- 

i: 

4- - 

maximally-exposed individual was calculated in a two-step process. 
The first step consisted of modeling the release of particulates 
from the site using the methodology given in DOE'6 Remedial Action 

particulate release rate was determined, this information, along 

hypothetical individual at 300 m (984 ft) from the ete. 
worst-case scenario, the distance of 300 m (984 ft) was used for the 

tv System (RBpS) Mathem atical Fornul&im . After the 
k- 

with local meteorological date for 1990, was used in the EPA's 
AIRDOS computer model. 
then used to calculate the effective dose equivalent for a 

calculation because of the limits of the model: the input distance 
could not be decreased beyond a minimum of 300 m (984 ft). 

In the second step, the AIRDOS model vas 

To model a 
I -  

- 

Average temperature for 1990 was 12.1'C (53.8.P) 

Total precipitation for 1990 was 121.5 cm (47.4 in.) 

For the wind speed, the AIRDOS file LEA0435.WND wai used in the 
calculations 

The maximally exposed individual was assumed to be 300 m (984 it) 
from the site for the entire year. 

I 

- 
e Assessment 

Effective Dose Equivalent: 9.0034 (mrem/yr) 

QSmaAxA 
I certify under penalty of law that I have personally examined and 
am familiar with the information submitted herein and based on my 
inquiry of those individuals immediately responsible for obtaining 
the information, f believe that the submitted information is true, 
accurate and complete. I am aware that there are significant 
penalties for submitting false information including the possibility 
of fine and imprisonment. (See, 18 U.S.C. 1001). 

Name: 

Signature: Date : 

EHS 0016 
04 /52/91 
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Department of Energy 
Oak 91dgo Oprrrttonr 

P.O. Bo* zoo1 
Oak Rldgo. Tonnoaan37ft31- 8723 

Parch 15, 1990 

Hr. Conrad ‘Simon, O i rec tor  
Air and Waste Hana ement D iv is ion ,  2AWl 

Region I1 
26 Federal P l a z a  
New York, New York 10278 

U. S. Environmenta 0 Protec t lon  Agency 

0 6 7 0 0 7  

3474  : 

Dear Hr. Simon: 

INPlOlEHTATtON OF 40 CFR 61 SUBPART H AM) Q AT FIVE DOL SITES 
This l e t t e r  presents Department o f  Energy’s DOE) proposed compl i r n c e  
s t ra tegy  f o r  f i v e  00C-owned s i t e s  i n  Region [I, which a re  subject  t o  the 
rev ised NESHAPS standards promulgated on December IS, 1989. The s i t e s  are: 

- Haywood In te r im Storage S i t e  ( H I S S )  , Haywood, New Jersey - Hfddlesex Sampling Plant  (HSP), Middlesex, New Jersey 

- Colonie In te r im Storage S i t e  (CISS),  Albany, New York 

- Wayne Interim Storage S i t e  - Niagarr f a l l s  Storage S i t e  
, Wayne, New Jersey , Leuiston, New York 

A c t i v i t l e s  a t  these s i t e s  are being conducted as pa r t  o f  the DOE Formerly 
U t i l l r e d  Si tes Remedial Act ion Program (FUSRAP and the Surplus f a c i l i t i e s  

c lean up, o r  otherwise con t ro l  s i t e s  where res idual  rad lo rc t i ve  contamfna- 
t i o n  exceeds current OOE guide1 ines. 

Hanagement Program (SFHP), The ob jec t ive  of t 1, ese programs I s  t o  i d e n t i f y ,  

A l l  f i v e  of these s i t e s  are subject t o  Subpart H of 40 CFR P a r t  61.  We 
propose that compliance w l t h  the standard i n  t h i s  subpart be determined 
us ins an €PA-approved computer model such 8s COMPLY o r  AIRDOSE, In the 
u n l l k e l y  event tha t  the models show t h a t  these s i t e s  i r e  not  in complianca 
w i t h  the r e  uirements of Subpart ti, d i r e c t  measurements are proposed t o  

be completed i n  t i m e  t o  support submittal of the requlred annual repor ts  i n  
June 1990. 

determine I ? the s i t e s  are i n  compliance. A l l  o f  the computer modeling w i l l  

Current s i t e  informat ion ind icates t h a t  three s i tes,  HISS, HSP, and NFSS, 
are subject t o  Subpart Q o f  40 CFR P a r t  61.  Calculat ions tha t  estimate the 
p o t e n t i a l  radon f l u x  r a t e  from CISS and WISS ind icate tha t  the radiwu 
content a t  thesa t l t a s  1s I n s u f f i c i e n t  t o  generate radon-222 f l u x  ra te r  i n  
excess o f  the regulator  standards provided i n  Subpart Q. Accordingly, n o -  

these ca lcu lat ions can be provided upon request, 
f l u x  measurements are p T anned f o r  e i t h e r  o f  these p i les .  Documentrtion o f  
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flr. Conrad Simon 2 

Since Subpart Q does not specif how radon f l u x  measurements should be 

o f  r rdon f l u x  from uranlum m l l l  t r l l l n g s  I l e s  (40 CFR P a r t  61 Appendix e) ,  
methodology requ i res  t h a t  r mlnlmum o f  100 t en - Inch  radon can is te rs  be 
c o l l e c t e d  from s t a b l l l t e d  p l l e s  t o  determine radon f l u x  r a t e s .  
l n t e r l m  waste i l e s  a t  the subject s l t e s  rrr f l v e  t o  ten  t l m e s  smr l l o r  than 

sample d e n r l t y  s i m l l r r  t o  t h r t  requi red fo r  u ran lua  a l l 1  t r l l l n g s  p l l e s .  Ire 
propose t o  use th l s  tam l e  densi ty  for each p i l e  instead o f  r set  n@.Aw nf 

can is te rs ;  therefore,  we a r e  r o  os ln  t o  u t a  our - inch  radon can is te rs  t h r t  
a re  r e a d l l y  c o m e r c i r l l y  rvrl ab e. 8 ascd on the  fac ts  t h r t  the  storage 
p l l e r  i r e  smaller rnd  only  the s m a l l e r  radon can is te rs  are r e a d i l y  
r v r l l a b l e ,  wr submit t h r t  compliance wlth the  SubpJrt Q standard w i l l  be 
comparably rchleved by p l r c l n g  one four - inch  c r n l r t a r  per l O O m  on the 
sur face of  each p l l e  f o r  r per lod  o f  24 hours. Tho l o c r t l o n  o f  rnersurrments 
w i l l  be based on r 10m g r i d  system t h a t  w l l l  evenly d l s t r l b u t e  the 
c o l l e c t o r s  on each p i l e .  This ramp10 dens i t y  compensates f o r  tho usa o f  
smal le r  detectors. 

completed a t  these s i t e s ,  r m e t  i odology for the  measurement and c r l c u l r t l o n  

w l t h  minor modl f icat lons,  is proposed. T R e urrn lum 11111 t r l l l n g s  p i l e  

the  urrn lum m l  0 1 t a l l l n g  p l l e r ,  we have taken the  approach o f  e s t r b l l s h l t q  r 

samples per l l e .  Anot R e r  factor consldered in se lec t l ng  the sampling 
d e n s i t y  1s t I: a t  we have had d i f f i c u l t y  l o c r t i n  r vendor f o r  t en - inch  radon 

Since tho 

0 

Sampling events w l l l  be scheduled so IS t o  p r o v i d r  mrsurcmonts representr -  
t l v e  o f  the l on  - term radon f l u x  from the  p l l e s ,  conslderlng weather and 

Hon l to r i ng  I s  proposed t o  be conducted on r semi-rnnur ba r f s .  ? w l s t u r e  cond l t  9 on$. Co l lec to rs  w i l l  be r n r l y r e d  us ln  gama spectroscopy. 

Thls proposed Subpart Q compl I rnce s t ra tegy  requ l tes  LPA approval rnd  
adequate t l m e  t o  I n l t i a t e  implementrtlon o f  the  1 reed upon strategy. 
Therefore, DOE requests 90 days r f t e r  EPA rpprovr  P o f  the s t ra tegy  rs r t lme 
frame fo r  implementrtion. This time frame w i l l  allow for i nco rpo r r t f on  o f  
any [PA conments,lm lementatlon o f  the first round o f  radon monitoring, and 
i n t e r p r e t r t l o n  o f  t R e r e s u l t s  f rom t h l s  manl tor ing.  

A compllrnce waiver f rom s i t e  m o d i f l c r t i o n  p e r m i t t i n g  re Ircmants 

c h a r r c t e r l r a t i o n  a c t i v l t l e s .  These s l t e s  are n o t  permanant d l r p o t r l  s i t e s  
rnd, I n  some cases, the s l t e s  and contrmlnated v i c l n i t y  p r o p e r t l r s  have n o t  
been completely remedirted or characterized. I n  the  future,  some o f  the 
p l l e s  are scheduled f o r  srmplhg. A d d l t i o n r l l y ,  m a t e r i r l  r e s u l t i n  froa 
remed l r l  r c t l v l t i e s  a t  v l c i n i t y  p roper t les  may be added t o  each p1 P a, DOE 
i n t e r p r e t r t l o n  of the d e f i n i t l o n  o f  r n o d l f l c r t l o n  i n  40 CFA g61.16 i n d f c r t e r  

(40 CFR $61.11) is requested f o r  a l l  f i v r  s l t e s  for r 2 I r t i o n  and 

i 

I 

I 
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. .  Hr. Conrad Simon 3 

t h a t  such a c t i v l t l e s  would genera l l y  be consldered ~ o d l f l c a t l o n r  subject  t o  
40 C f R  Par t  61 Subpart A requirements, DOE requests, however, t ha t  the re  
types of  r c t i v l t l e s ,  whlcb are s h o r t - t a m  r c t l v l t l e s ,  be granted a gener ic  
waiver  from compl lance under 40 CFR 561 I 11 . 
If you have any questions, please contac t  me a t  (615) 576-1830 o r  

I 

(FfS 626-1830) o r  David 6. Adler  a t  (615) 576-9634 o r  (FTS) 626-1830. L 

S I  ncerely,  

EY- 93 : Ad1 or 

cc: Robert Ha row 
Paul 61rrd 7 nr 

W i l l i a m  M. Sery, Act ing D i r e c t o r  
f echn lca l  Servlces D l v l  s Ion 
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Your propoaed eampling regimen to characterize the radon flux 
from the Maywood Interim Storage Site (MISS), Middlesex Sampling 
Plant (MSP), and Niagara Falls Storage Site (NFSS) includee the 
aetabliehment of sampling density eimllar to that required for 
uranium mill tailinge piles, The EPA concure with this design. 
A A  you noted in your latter, 40 CFR 61 requires the collection of 

four-lnch canietare 1s unacceptable to EPA unlans DOE firet 
dsmonetratea that meaeuramente taken with the nmaller canletere 
produce data with accurncy equivalent to that generated with ten- 

ten-inch radon canletern from stabilized piles. Subetituting 1 

a 
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UNITED STATES ENVIRONMENTAL P R O T E C T l O ~ ~ d d ~  8: 42 
R t O l O N  I I  

~ ~ F C D C R A L P L A Z A  
NKW YORK NEW YORK toam 

William M. Sea , Acting Director 
Technfaal Berv i c e ~  Division 
0.8 ,  Departmrnt of Energy 
Oak Ridge Operationr 

Oak Ridge, TN 37831-8723 
P . 0 .  BOX 2001 

Dear Mr. Beayr 

Thl6 is in reeponee to your letter of March 15,  1990 in which you 
preeented (I proposed etrategy to implement 40 CFR 61 Bubparts H 
and Q at five Department of Energy (DOE)-owned sitea in Region 
11, 

r 



Scientific Analyeis Inc., 6012 E. Shirley Lano, P . 0 ,  Box 3111, 
Montgomery, AL 36r)lP (telephone 205-271-0643). 

A compliance waiver from site modification permitting 
requirements cannot be granted for any of thm e i t o a  during future 
Characterization and r6modial activities. Excavntion and 
tranafer of radioactive materials may result in offmite expouuro 
to radionuclides and it is the responsibility of EPA to anforce 
40 CFR 61 Subparts A and H in such CaaeB. Pr!or to tho onset of 
thoso activitias, DOE must determine the €DE to the moet exposed 
mambar of the general public with either the AIRDOS-PC or CAP-88 
code. If the estimated maximum EDE rerulting from the 
modification is leae than 11 of tha 1@ m r m  etnndnrd, than the 
modification doe8 not need prior approval. 

I 

i 

If you have any questfona concerning the implementation of 40 CFR 
I 61, please contact Dr. Alan Fellman of my staff n t  FTS-264-1316. 

Diviaion I 
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Department of Energy 
Oak Ridge Operations 

P.O. Box 2001 

369099 

F O - 2 8 0  

Conrad Simon, Oirector 
Air and Waste Management Division 
Environmental Protection Agency, Region 11 
26 Federal Plaza 
New York, New York 10278 

Dear Hr. Simon: 

IMPLEMENTATION OF 40 CFR PART 61, SUBPART H AND Q AT FIVE DOE FUSRAP SITES 

The purpose of this letter is to provide you with information requested in your 
April 19, 1990. letter regarding DOE’s proposed compliance strategy for Subparts 
H and Q of 40 CFR 61 for the fibe DOE-owned Formerly Utilized Sites Remedial 
Action Program (FUSRAP) sites located in Region 11. This letter also describes 
how EPA comments on the proposed compliance strategy are being accomodated. 

Enclosed are calculations for the Wayne Interim Storage Site (UISS) located in 
Wayne, New Jersey; and the Colonie Interim Storage Site (CISS) located in 
Colonie, New York. The calculations show that CISS and WISS meet the 
requirements of Subpart Q of 40 C R Part 61, since the calculated radon flux 

As I am sure you are aware, DOE Headquarters and EPA Headquarters continue to 
evaluate the applicabillty of Subpart H to fugitive emissions from DOE 
remedial action sites. Enclosed for your information, are copies o f  air 
emission reports completed for five FUSRAP sites in Region 11. These reports 
demonstrate that these sites are in compliance with the performance standards 
established by 40 CFR Part 61 Subpart H. Compliance was determined by computer 
modpling using AIRDOSE. As requested by your April 19, 1990,letter, we also 
intend to use the AIRDOSE model to evaluate, in advance, potential exposures 
that might result fr3m future on-site remedial activities. 

i 

rates are well below the 20 pCi/m 5 /s limit given in this Subpart. 

A modified compliance strategy to determine compliance with Subpart Q for the 
Niagara Falls Storage Site, Maywood Interim Storage Site, and the Middlesex 
Sampling Plant site has been developed in response to your comments on DOE’S 
original proposal. The modifications include the use of 10 in. radon 
collectors and adjusting the sampling denslty for the use of the larger 
collectors. The sampling density has been adjusted, to account for the 
difference in the surface area between the 4 in. collectors previously proposed 

I 

i 

I 
i 
2 

i 
i 
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Conrad Simon 

969099 

2 

and the  IO i n .  co l lectors ,  t o  maintain the same coverage f o r  each p i l e  as 
proposed i n  our i n i t i a l  l e t t e r .  
methodology presented i n  Appendix 

Radon moni tor ing w i l l  be i n i t i a t e d  by J u l y  18, 1990, absent add i t i ona l  comnents 
from you and your s t a f f .  

I f  you have any questions, please contact  me o r  David G. Adler  a t  
(FTS) 626-0948 o r  (615) 576-0948. 

I 

This approach i s  consistent w i th  the 
o f  40 CFR 61. The new sampling dens i t y  

! 

c o n s i s t s  of one detector  per 225 m 9 with a minimum o f  f i v e  c o l l e c t o r s  pe r  p i l e .  

! 
! 
I 

Enclosures 

cc: Dr. Alan Fellman, EPA Region I 1  
Uel don D i  1 1 ow, DOE-ORO, SE -3 1 

Jim Wagoner, DOE-GTN, EM-423 
e Andy Wallo, DOE-GTN, EH-25 

Sincerely, 

Lester K. Pr ice,  D i rec to r  
Technical Services D i v i s i o n  

79-  
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Department of Energy 
Oak Uidge Operation8 

P.O. Box 2001 
Oak Ridge, Tennessw 3783l- 8723 

July lG, 1991 

Mr. Paul A. Giardina 
Radiation Branch Manager 
0.8. Environmental Protection Agency, Region 11 
Jacob K. Javits  Federal Building 
New York, New York 10278 

Dear Mr, Giardina: 

9 1  . S O 8  

RESULTS OF RADON FLUX MONITORING AT TEE NIDDLgSEX 8AHPLIHG PLWT 
(HSP), NIAOARA PALLS STORAGE 81TB 
SITE ( X I 8 S ) p  AND REW BRu#BUICK LABORATORY (NBLS) 

( H F S 8 ) p  MYWOOD IFTERIN STORAGE 

Please f i n d  enclosed radon f lux monitoring data collected a t  t h e  
following s i t e s  i n  Region I1 under the Formerly Uti l ized S i t e s  
Remedial Action Program (F'USRAP): MSP, NPSS, XISS, and NBLS. 
T h i s  report has been prepared for your information in  the s p i r i t  
of a draft  Memorandum of Understanding between DOE and EPA t o  
provide data w i t h  respect t o  4 0  CFR Part 6 1 ,  Subpart Q. Enclosed 
are the data for each interim storage p i l e  a t  XSP, NFSS, and 
MISS, as well as data for  the entire  s i t e  a t  XISS. Also enclosed 
i s . t h e  d a t a  gathered from a designated waste area a t  the NBLS 
s i t e .  A sample location map for  each s i t e  is a l s o  provided. 

Results of samp1,ing indicate that  the s i t e s  are i n  compliance 
w i t h  the radon flux standard of 20 pCi/mz/s. 
MSP designated on the location map as the XML, cleanup p i l e  had a 
range of radon flux rates from 0.03 - 0.04 pCi/m2/s and an 
average of 0.038 pCi/mz/st the storage p i l e  designated a s  the 
Phases I and I1 cleanup p i l e  had a range of radon f lux rates from 
0.03 - 0.52 pCi/mz/s and an average of 0.157 pCi/mz/s. The waste 
containment f a c i l i t y  a t  NFSS had a radon f lux rate  range of 
0.04 - 0.72 pCi/mz/s and an average of 0.067 pCi/mz/s. The small 
interim waste p i l e s  labeled P i l e  1 and Pile 2 on the location map 
had a range of radon f l u x  rates  of 0.03 - 0.09 pCi/mz/ and 0.07 - 
0.09 pCi/mz/s respectively. 
r a t e  of 0.09 pCi/m2/s and P i l e  2 had an average flux rate  of 
0.086 pCi/mz/s. The MISS storage p i l e  had a radon f l u x  rate  that  
ranged from 0.02 - 1 . 7 6  pCi/m2/s and had an average of 0,117 
pCi/mz/s. The entire Haywood site,  excluding t h e  storage p i l e ,  
had a radon flux range from 0.02 - 36.7 pCi/m2/s and an average 
of 1 . 2 9  pCi/mz/s. 
f l u x  rates from 0.05 - 3 . 8 6  pCi/mzs and an average of  0.475 
pCi/mz/s . 

The storage p i l e  a t  

P i l e  1 had an average radon f lux 

The waste area a t  NBLS had a range of radon 
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r3r. Paul A. Giardina 2 July 16, 1991 . 

Zf you have any questions, please contact me a t  (615) 576-9634 o r  
.( 7”s) 626-9634 . 

Sincerely, 

Enclosure 

CC: Weldon Dillow, mE/ENVPD8 W/e 
Andrew Wallo 111, DOE/HQ, w/e 

David G. Adler, S i t e  Xanager 
Former Sites  Restoration Division 
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DATES FOR ENCLOSED PHOTOGRAPHS 

Photo Number* Date 

3570-1 8/83 

3702-21 8/86 

3896-76 10/87 

4485-46 

4899-63** 

8/90 

3/92 

* Photo Number found on back o f  photo 

** Photograph t a k e n  showing p i t  drained a s  a result o f  t h e  p i t  
5 liner r e p a i r  p r o j e c t  

. 
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