
December 13, 1996 

M r .  L a r r y  Giebel haus 
P r o j e c t  Manager 
The Dow Chemical Company 
1261 B u i l d i n g  
Midland, M I  48667 

SUBJECT: CONFIRMATORY SURVEY AND INSPECTION AT THE DOW CHEMICAL COMPANY'S 
MIDLAND AND BAY CITY, M I ,  MAGNESIUM THORIUM REMEDIATION SITES 
(NRC REPORT NO. 040-00017/96002(DNMS)) 

Dear M r  . G i  ebel haus : 

Th is  r e f e r s  t o  t h e  i nspec t i on  conducted November 19-20, 1996, a t  t h e  Dow 
Chemical Company's Midland and Bay City, Michigan s i t e s ,  and t o  t h e  d iscuss ion  
o f  our  f i n d i n g s  w i t h  you and members o f  your  s t a f f  a t  the  conc lus ion  o f  t he  
inspec t ion .  The purpose o f  t he  i nspec t i on  was t o  conduct a con f i rma to ry  
survey a t  t h e  Mid land s i t e  and t o  determine whether the f i n d i n g  and concerns 
o f  our  August 5-8, 1996, inspec t ion  have been addressed by t h e  l i censee  i n  
accordance w i t h  NRC requirements. The conf i rmatory  survey o f  t h e  Mid land s i t e  
was conducted a t  t h e  request  o f  Dow Chemical, t o  re lease a p o r t i o n  o f  t h e  s i t e  
which had been excavated, so the  excavat ion cou ld  be f i l l e d  in .  
and around t h e  excavat ion was found t o  have contaminat ion above t h e  NRC 
gu ide l i nes  f o r  re lease o f  t he  s i t e  f o r  u n r e s t r i c t e d  use. 

The area i n  

Dur ing t h i s  inspec t ion ,  c e r t a i n  o f  your  a c t i v i t i e s  were found t o  be i n  
v i o l a t i o n  o f  NRC requirements, as s p e c i f i e d  i n  the  enclosed Not ice.  A w r i t t e n  
response i s  requi red.  
t o  t h i s  v i o l a t i o n ,  p lease descr ibe why your  proposed c o r r e c t i v e  a c t i o n  i s  
expected t o  be more successful  i n  p revent ing  f u t u r e  o r  s i m i l a r  v i o l a t i o n s  than 
the  c o r r e c t i v e  a c t i o n  taken i n  the  past .  

The v i o l a t i o n  i s  a repeat  v i o l a t i o n .  I n  your  response 

Based on t h e  r e s u l t s  o f  t h i s  inspect ion,  t h e  NRC has determined t h a t  Dow 
Chemical should cont inue t o  remediate t h e  Midland s i t e  and send a copy o f  the  
f i n a l  survey da ta  t o  NRC Region I11 f o r  review. NRC Region I11 w i l l  rev iew 
t h e  da ta  and, i f  acceptable, se t  up a da te  f o r  a conf i rmatory  survey. 

S o i l  and s p l i t  samples were c o l l e c t e d  du r ing  t h i s  i nspec t i on .  
these ana lys i s  o f  these samples and comparisons o f  t h e  ana lys i s  o f  t h e  s p l i t  
samples w i l l  be addressed under separate cover. 

The r e s u l t s  o f  

I n  accordance w i t h  10 CFR 2.790 o f  t he  NRC's "Rules o f  Prac t ice , "  a copy o f  
t h i s  l e t t e r ,  t he  enclosure, and your response t o  t h i s  l e t t e r  w i l l  be p laced i n  
the  NRC Pub l ic  Document Room (PDR). 
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Should you have any quest ions regard ing t h e  inspect ion,  p lease do n o t  h e s i t a t e  
t o  contac t  M r .  Ku lzer  a t  (630) 829-9875. 

S i  ncere l  y , 

O r i g i n a l  Signed by 

Cynthia D. Pederson, D i r e c t o r  
D i v i s i o n  o f  Nuclear M a t e r i a l s  Safety  
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Should you have any questions regarding the inspection, please do not hesitate 
to contact Mr. Kulzer at (630) 829-9875 or myself at (630) 829-9800. 

RIII RI I I,-> 1 E: RIII 
Kul zer Y l  c Pederson 
12// 3/96 12/ 10196 12/ /96 4 

Sincerely, 

O r i g i n a l  S i g n e d  by 

Cynthia D. Pederson, Director 
Division o f  Nuclear Materials Safety 
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NOTICE OF V I O L A T I O N  

The Dow Chemical Company 
M i  d l  and , Michigan 

License No. STB-00527 
Docket No. 040-00017 

During an NRC i nspec t i on  conducted November 19-20, 1996, a v i o l a t i o n  o f  NRC 
requirements was i d e n t i f i e d .  I n  accordance w i t h  t h e  "General Statement o f  
P o l i c y  and Procedure f o r  NRC Enforcement Actions'' (Enforcement Po l i cy ) ,  
NUREG-1600 (60 FR 34381; June 30, 1995), the  v i o l a t i o n  i s  l i s t e d  below: 

Condi t ion 9, "Author ized Use", o f  License No. STB-00527, Amendment No. 6, 
dated J u l y  19, 1996, s ta tes  tha t ,  "Licensed mate r ia l  s h a l l  be possessed and 
used du r ing  s i t e  a c t i v i t i e s  lead ing  t o  i t s  removal from the  Midland and Bay 
City s i t e s  i n  accordance w i t h  the statements, representat ions,  and 
procedures as contained i n  the  amendment request dated October 12, 1995; and 
the  supplemental i n fo rma t ion  submitted by l e t t e r s  dated December 6, 1995; 
March 11, 1996; and May 24, 1996." 

Sect ion 9.0, "Work Area Control , "  of the  Radiological Health & Safety Plan For 
the Remediation o f  the Magnesium-Thorium Slag Pi7es at The Dow Chemica7 
Company's Midland and Bay City, Michigan Sites, October 1995 ( incorpora ted  by 
reference i n t o  Amendment No. 6) pages 25 and 26, s p e c i f i e s  r a d i o l o g i c a l  
c o n t r o l  l i m i t s  f o r  t h r e e  zones. The Plan s ta tes  i n  p a r t  f o r  t he  Clean Zone, 
" p o t e n t i a l l y  contaminated personnel /mater ia ls are n o t  allowed i n  t h i s  zone". 

Contrary t o  the  above, on November 19-20, 1996, contaminat ion was found t o  be 
bu r ied  i n  the  s o i l  i n  t h e  Clean Zone ou ts ide  o f  t he  r e s t r i c t e d  Contamination 
Zone. 

This  i s  a repeat  v i o l a t i o n .  

This  i s  a Sever i t y  Level I V  v i o l a t i o n  (Supplement V I ) .  

Dated a t  L i s l e ,  I l l i n o i s  
t h i s  13th  day o f  December 1996 

I '  
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EXECUTIVE SUMMARY 

DOW CHEMICAL COMPANY 

NRC Inspection Report No. 040-00017/96002(0NMS) 

MAGNES IUM-THORIUM REMED I AT ION PROJECT 
MIDLAND AND 8AY CITY, MI, PLANTS 

This was a confirmatory survey and inspection at the Midland and Bay City, 
Michigan sites. 
allow release of a portion of the site which had been excavated, so the 
excavation could be filled in. 
for release. The area in and around the excavation was found to have 
contamination above the NRC’s release guide1 ines for unrestricted use; the 
Licensee needs to continue to remediate this site. 

The survey was conducted at the request of the Licensee, to 

The licensee had indicated the area was ready 

During this inspection, the NRC inspectors determined that the licensee’s 
oversight of its contractor’s decontamination and remediation activities were 
generally adequate, with the exemption noted below. The inspection included a 
review of actions taken in regards to the areas o f  concern found in the August 
5-8 ,  1996, inspection. 

The NRC inspectors identified one cited repeat violation as follows: 

0 The licensee failed to ensure control of licensed material within 
radiological control zones as specified in the license conditions 
(Section 2.2) 

The licensee took immediate and adequate steps to correct the above violation 
prior to the completion of the NRC inspection. 

I ‘  
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DETAILS 

Backsround 

The Dow Chemical Company (Oow) was issued a license by the Atomic Energy 
Commission (AEC) in 1962 to use thorium metal compounds for the production of 
thorium-magnesium alloys at Bay City and Midland, Michigan. 
license was amended to authorize storage only or transfer of metal or process 
sludge to authorized recipients. 
production of slag material and contaminated soil containing thorium that now 
require disposal. 

In 1973, the 

Licensed operations resulted in the 

Waste material and contaminated soil are being stored at the Midland and 
Bay City sites. Dow was authorized via NRC license Amendment No. 6, dated 
July 19, 1996, to excavate the contaminated thorium sl ag/soil materi a1 s , and 
transport these materials by rail to the Envirocare facility in Clive, Utah, 
f o r  disposal. 
(approximately 96-100 cubic yards per railcar) would be needed to transport 
contaminated slag/soil to the Envirocare facility. Additionally, the licensee 
projected completion of the decontamination and remediation activities to be 
by the end of November 1996. 

The 1 icensee estimated that approximately 400 railcars 

License Amendment No. 6, incorporated by reference (License Condition No. 9) 
DOW’S Radio7ogical Health & Safety P7an f o r  the Remediation o f  the Magnesium- 
Thorium Slag Piles at The Dow Chemical Company’s Midland and Bay City, 
Michigan S i t e s ,  outlines the health and safety guidelines and procedures to be 
used by the licensee in remediating these two sites. 

Once the sites have been remediated, the licensee will conduct a final survey 
of the sites, and submit the results to the NRC for review. 
proposed final survey plan is currently under review by the NRC, and will be 
incorporated into the license via an amendment. After NRC review of the final 
survey report, the NRC will conduct a confirmatory survey. Based on the 
results of the licensee’s final survey and the NRC confirmatory survey, DOW’S 
license may be terminated, allowing the release o f  the Midland and Bay City 
sites for unrestricted use. 

The licensee’s 

Inspection Observations and Findincls 

1.0 Radiation Protection Proqram ( I P  83822) 

1.1. Contamination Control 

The inspectors determined that the 1 icensee’s health physics contractor 
personnel were, in most cases, performing adequate radiological surveys 
and collecting analytical samples f o r  detection and measurement o f  
removabl e rad i o l  og i cal con t ami n a t i on. 

Section 9.0 “Work Area Control”, pages 25-26, of the licensee’s 
Radiologica7 Hea7th & Safety Plan For Remediation o f  the Magnesium- 
Thorium Slag Piles at The Dow Chemical Company’s Midland and Bay,&City, 
Michigan Sites states, in part, “access to these zones shall be 
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controlled for people, vehicles and equipment by fencing and posting the 
area, or using other methods to prevent inadvertent exposure to 
contaminated materials." The Plan states in part for the Clean Zone, 
"potentially contaminated personnel/materials are not allowed in this 
zone." 
via License Amendment No. 6, dated July 19, 1996. 

The Health and Safety Plan was incorporated into Dow's license 

The inspectors identified an area at the Midland site where the 
licensee's survey and control program failed to identify and prevent the 
release of contamination from a "Contamination Zone" t o  a "Clean 
(Support) Zone". 

The licensee defined the Clean Zone as follows: "This zone covers all 
areas outside of the Contamination Reduction Zone. Adverse exposure in 
this zone is unlikely since it is an uncontaminated area. 
for most operations including field team communications, sanitary 
facilities, and safety equipment will be located in this zone. 
Potenti a1 ly contaminated personnel /materi a1 s are not a1 1 owed in thi s 
zone. As areas of the sites are decontaminated, they may be fenced and 
also managed as clean areas." 

Field s u p p o r t  

The NRC inspectors determined by direct observation and measurements 
performed with radiation survey meters, that contamination that was 
buried in the ground was found outside of the Contamination Zone at the 
Midland site. 
contaminated material approximately 1-2 feet wide by 3-8 feet long, 
along the north fence of the Midland "Contamination Zone". (These 
measurements were in agreement with the contractor's measurements). 

The failure to prevent radiological contamination in a Clean 
Zone is a repeat violation of License Condition 9 (Violation 

The continued presence o f  contaminated soils at the Midland site shows 
that the site has not been completely remediated and is not ready for 
unrestricted re1 ease. 

Specifically, the inspectors observed an area of 

040-00017/96002-01(DNMS)). 

Prior to the end of the inspection, the inspectors verified corrective 
actions taken by the licensee to correct the above violation. The NRC 
inspectors determined that the licensee had remediated the areas o f  
contaminated slag/soil from the clean area by installing additional 
fencing. This was also done during the August 5-8, 1996, inspection. 

1.2 Air Samplinq 

The NRC inspectors determined, from the review of radiological analyses 
of air samples collected from some o f  the licensee's environmental a i r  
samplers that air concentrations o f  radiological materials were 
decreasing. This was in contrast to findings during records review 
conducted as part o f  the August 5-8, 1996, inspection. The average air 
concentrations remained below the 10 CFR Part 20 limits. The inspectors 
determined that the Licensee had taken steps to mitigate the airborne 
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concentrations by increased water sprinkling of the excavation sites and 
enhanced management oversight. 
fact that the concentration o f  contamination in the soil was decreasing, 
were effective in reducing environmental air levels. 

Increasing the moisture levels and the 

1.3 Security 

The inspectors observed that the remote surveillance camera that was not 
working during the August 5-8, 1996, inspection has been repaired and 
was operational. 
provided the NRC on August 20, 1996, that the surveillance camera was 
again functioning. 

This is in agreement with information the licensee 

2.0 Manaqement Oversiqht (IP 87104) 

The NRC inspectors verified by records review that the ALARA Committee 
was meeting and performing oversight activities pursuant to license 
commitments. The ALARA Committee was monitoring environmental air 
levels for trends, and noted the monthly decrease in these levels due, 
at least in part, to keeping the soil wet. 

A violation of minor significance found during the August 5-8, 1996, 
inspection which was being treated as a Non-cited Violation, consistent 
with Section I V  of the NRC Enforcement Policy, was also reviewed. This 
Non-cited Violation concerned the signing o f  a Radiation Work Permit 
(RWP) by an unauthorized person. 
licensee had implemented and was adequately controlling its Radiation 
Work Permit (RWP) Program . 

The inspectors verified that the 

3.0 Waste Disposal (IP 84900) 

The NRC inspectors observed that controls had been put in place during 
the August 5-8, 1996, inspection, to contain what appeared to be 
radiologically contaminated run-off to a storm sewer adjoining the 
Midland burial site. These controls continued to be effective. 

4.0 DeDartment o f  Transportation (DOT) (IP 86750) 

The NRC inspectors reviewed the licensee's DOT program with the DOT 
Coordinator . 
the UN Classification Number 3077, which indicates hazardous but not 
radioactive and below Regulated Quantity, All truck and rail shipments 
also have the required shipping papers. The trucks coming from Midland 
to Bay City have concentrations of approximately 5-6 picocuries per gram 
(pCi/g) of s o i l .  The soil at Bay City contains approximately 30 pCi/g 
o f  s o i l .  

A I  1 trucks and rai 1 road cars are properly pl acarded with 

As o f  November 20, 1996, 431 railcars had been sent to Envirocare. 
There were 80 railcars loaded on site, and Dow plans to load another 
65 rail cars this year, weather permitting. Envirocare will not accept 

6 '  
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any r a i l c a r s  a f t e r  the end o f  November because o f  t h e  problem o f  
f reez ing .  
t o  Bay City, u n t i l  the  Midland s i t e  has been decontaminated. 

The waste f r o m  t h e  Midland s i t e  w i l l  cont inue t o  be t rucked 

4.0 IndeDendent Measurements ( I P  87104) 

The NRC i nspec tors  performed d i r e c t  r a d i o l o g i c a l  surveys t o  c o n f i r m  t h e  
adequacy o f  t h e  l icensee's  r a d i o l o g i c a l  post ings and c o n t r o l s .  
A d d i t i o n a l l y ,  t h e  NRC inspectors  c o l l e c t e d  s o i l  samples and s p l i t  s o i l  
samples from t h e  cont rac tor  t o  compare r e s u l t s .  . The r e s u l t s  o f  the  
ana lys is  o f  t h e  samples and s p l i t s  w i l l  be made under separate cover 
l e t t e r .  

7.0 E x i t  Meet inq ( I P  87104) 

A t  t h e  conclus ion o f  the  o n s i t e  inspect ion on November 20, 1996, t h e  
p r e l i m i n a r y  r e s u l t s  o f  the inspec t ion  ( the  f a c t  t h a t  r a d i a t i o n  l e v e l s  
were i n  excess o f  t h e  NRC re lease gu ide l ines  f o r  u n r e s t r i c t e d  use, and 
a d d i t i o n a l  contamination was s t i l l  being removed from t h e  s i t e )  were 
discussed w i t h  t h e  i n d i v i d u a l s  i d e n t i f i e d  below. The Midland s i t e  could 
not be re leased f o r  u n r e s t r i c t e d  use. 
t h a t  t h e  b a r r i e r  fence would be l e f t  up u n t i l  a conf i rmatory  survey has 
been made. 

The Dow representa t ives  s t a t e d  
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P a r t i a l  L i s t  o f  Persons Contacted 

*L. G i  ebel haus , P r o j e c t  Manager, THORAD Pro jec t  , Dow 
*K. Baker, Ph:D. , Radiat ion Safety  O f f i c e r  (RSO) , 

*C. 01 i v e r ,  Dow Chemical P ro jec t  Engineer 
*B. Reiss, Cont rac tor  Owners Representative, Dow 

Environmental Res tora t ion  Group, Inc.  (ERG) 

E. Boyce, Radian, S i t e  Manager 
G. H i se l ,  ERG, Midland S i t e  Lead RCT 
R. B e r l i n ,  Ph.D., Dames & Moore, Heal th  Physics Consul tant t o  Dow 

* Attended o n s i t e  e x i t  meeting conducted November 20 , 1996. 

INSPECTION PROCEDURES USED 

I P  83822: Rad ia t ion  P ro tec t i on  
I P  84900: Low-1 eve1 Radioact ive Waste Storage 
I P  87104: 
I P  86750: 

Radioact ive Ma te r ia l s  

Decommissioning Inspec t ion  For Ma te r ia l s  Licensees 
Sol i d  Radioact ive Waste Management and Transpor ta t ion  of 
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