
The Detroit Edison Company
One Energy Plaza, Detroit, Ml 48226-1279

10 CFR 51.45
10 CFR 52.77

September 30, 2009
NRC3-09-0014

U. S. Nuclear Regulatory Commission
Attention: Document Control Desk
Washington, DC 20555-0001

References: 1) Fermi 3
Docket No.: 52-033

2) Letter from Stephen Lemont (USNRC) to Peter W. Smith (Detroit
Edison), "Requests for Additional Information Related to the
Environmental Review for the Combined License Application for
Fermi Nuclear PowerPlant, Unit 3," dated May 12, 2009

3) Letter from Peter W. Smith (Detroit Edison) to USNRC, "Detroit
Edison Company Response to NRC Requests for Additional
Information Related to the Environmental Review," NRC3-09-0013
dated August 25, 2009

Subject: Detroit Edison Company Response to NRC Requests for Additional
Information Related to the Environmental Review

In Reference 2, the NRC requested additional information to support the review of
Part 3 (Environmental Report) of the Fermi 3 Combined License Application (COLA).

Through August 25, 2009, Detroit Edison has submitted responses to 70 of the 157
Requests for Additional Information (RAIs) which were provided in Reference 2. This
letter provides 19 of the remaining 87 RAI responses.

The detailed schedule previously submitted by Detroit Edison (Reference 3) for
responding to the remaining RAIs has been updated, accordingly. Appendix A
identifies each of the 19 RAI responses contained in this letter as well as the
corresponding attachment number. Appendix B identifies the remaining RAI
responses that will be included in each of the remaining monthly response letters.
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Detroit Edison intends to respond to all the remaining RAIs by December 301, 2009.
Changes from previous letters are identified by footnotes in the appendices.

Three of the RAI responses in this letter contain electronic files submitted on CD as
separate enclosures, as follows: AC7.2-1, AQ2.7-4, and HY5.3.2-2. Appendix C
provides a list of files contained on each enclosed CD.

The file format and names on the enclosed CDs do not comply with the requirements
for electronic submission in NRC Guidance Document, "Guidance for Electronic
Submissions to the NRC," dated November 20, 2007; the files are not ".pdf'
formatted. The NRC Staff requested the files be submitted in their native formats
required by the software in which they are utilized to support the Environmental
Report development.

If you have any questions, or need additional information, please contact me at
(313) 235-3341.

I state under penalty of perjury that the foregoing is true and correct. Executed on the
301 day of September, 2009.

Sincerely,

Peter W. Smith, Director
Nuclear Development - Licensing
and Engineering
Detroit Edison Company

Appendices: Appendix A - List of RAI Responses Contained in this Letter
Appendix B - List of Future RAI Response Dates

-Appendix C - List of Electronic Files on Enclosed CDs

Attachments: As listed in Appendix A
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Detroit Edison intends to respond to all the remaining RAls by December 301
\ 2009. 

Changes from previous letters are identified by footnotes in the appendices. 

Three of the RAI responses in this letter contain electronic files submitted on CD as 
separate enclosures, as follows: AC7.2-1, AQ2.7-4, and HY5.3.2-2. Appendix C 
provides a list of files contained on each enclosed CD. 

The file format and names on the enclosed CDs do not comply with the requirements 
for electronic submission in NRC Guidance Document, "Guidance for Electronic· 
Submissions to the NRC," dated November 20,2007; the files are not ".pdf' 
formatted. The NRC Staff requested the files be submitted in their native formats 
required by the software in which they are utilized to support the Environmental 
Report development. 

If you have any questions, or need additional information, please contact me at 
(313) 235-3341. 

I state under penalty of perjury that the foregoing is true and correct. Executed on the 
30th day of September, 2009. 

Sincerely, 

Peter W. Smith, Director 
Nuclear Development - Licensing 
and Engineering 
Detroit Edison Company 

Appendices: Appendix A - List of RAI Responses Contained in this Letter 
Appendix B - List of Future RAI Response Dates 

~Appendix C - List of Electronic Files on Enclosed CDs 

Attachments: As listed in Appendix A 
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cc: Mark Tonacci, NRC Fermi 3 Project Manager (w/o attachments)
Stephen Lemont, NRC Fermi 3 Environmental Project Manager (w/o
attachments)
Fermi 2 Resident Inspector (w/o attachments)
NRC Region III Regional Administrator (w/o attachments)
NRC Region II Regional Administrator (w/o attachments)
Supervisor, Electric Operators, Michigan Public Service Commission
(w/o attachments)
Michigan Department of Environmental Quality

Radiological Protection and Medical Waste Section (w/o attachments)
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cc: Mark Tonacci, NRC Fermi 3 Project Manager (w/o attachments) 
Stephen Lemont, NRC Fermi 3 Environmental Project Manager (w/o 
attachments) 
Fermi 2 Resident Inspector (w/o attachments) 
NRC Region III Regional Administrator (w/o attachments) 
NRC Region II Regional Administrator (w/o attachments) 
Supervisor, Electric Operators, Michigan Public Service Commission 
(w/o attachments) 
Michigan Department of Environmental Quality 

Radiological Protection and Medical Waste Section (w/o attachments) 

A DTE Energy Company 



Appendix A
NRC3-09-0014
Page 1

Appendix A
NRC3-09-0014

List of RAI Responses Contained in this Letter

Appendix A 
NRC3-09-00 14 
Page 1 

Appendix A 
NRC3-09-0014 

List of RAI Responses Contained in this Letter 



Appendix A
NRC3-09-0014
Page 2

RAI Question

AC7.1-1
AC7.2-1
AC7.2-2
AQ2.7-4
CR2.5.3-1
CR4.1.3-7
FC5.7-1
FC5.7-2
HH5.4.1-3
HY2.3.1-8
HY2.3.1-15

HY4.2.1-7
HY4.2.1-8
HY5.3.2-2
N03.7-1
N04.4.1-1
NO5.8.1-1
TE4.3.1-5
TR7.4-1

Subject

Accidents
Accidents1

Accidents
Air Quality and Meteorology1

Cultural Resources
2

Cultural Resources
Fuel Cycle

2

Fuel Cycle
Human Health
Hydrology
Hydrology
Hydrology
Hydrology
Hydrology

3

Noise
Noise
Noise
Terrestrial Ecology4

Transportation

Attachment
Number

1
2
3
4
5
6
7

8
9

10
11
12
13

14
15
16
17
18
19

1 CD Enclosed
2 Advanced from October
3 Advanced from October, CD Enclosed
4 Advanced from November
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RAI Question 

AC7.1-1 

AC7.2-1 

AC7.2-2 

AQ2.7-4 

CR2.5.3-1 

CR4.1.3-7 

FC5.7-1 

FC5.7-2 

HH5.4.1-3 

HY2.3.1-S 

HY2.3.1-15 

HY4.2.1-7 

HY4.2.1-S 

HY5.3.2-2 

N03.7-1 

N04.4.1-1 

N05.S.1-1 

TE4.3.1-5 

TR7.4-1 

1 CD Enclosed 
2 Advanced from October 

Subject 

Accidents 

Accidents l 

Accidents 

Air Quality and Meteorology! 

Cultural Resources2 

Cultural Resources 

Fuel Cycle2 

Fuel Cycle 

Human Health 

Hydrology 

Hydrology 

Hydrology 

Hydrology 

Hydrolog/ 

Noise 

Noise 

Noise 

Terrestrial Ecology4 

Transportation 

3 Advanced from October, CD Enclosed 
4 Advanced from November 

Attachment 
Number 

2 

3 

4 

5 

6 

7 

S 

9 

10 

11 

12 

13 

14 

15 

16 

17 

IS 

19 
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List of Future RAI Response Dates

Response Date RAI Question Subject

10/30/2009

11/23/2009

AE4.3.2-1
AQ4.4.1-1
AQ5.8.1-1
AQ6.4-1
BC10.4.2-2
HH4.5-2

HH4.5-3
HH5.11.7-1

HH5.4.3-3
HH5.4.4-1
HY5.1 1-1
LU4. 1.1-1
LU4.4.2-1

N04.4.1-2
SE4.4.2-10
SE4.4.2-6
TE4.3.1-6
TR3.8-1
TR3.8-2
TR3.8-3
TR3.8-4
TR3.8-5
TR4.8.3-2
GEl.2-1
GEl .2-2
AC7.3-1
AQ2.7-1
AQ3.6.3-2
AQ5.3.3.1-1
HH4.5-1
HH4.5-4
HH5.4.2-2
HH5.4.3-1
HH5.4.3-2
HY4.2.1-3

Aquatic Ecology
Air Quality and Meteorology
Air Quality and Meteorology

Air Quality and Meteorology
Benefit-Cost Balance
Human Health

Human Health
Human Health
Human Health
Human Health
Hydrology
Land Use
Land Use
Noise
Socioeconomics
Socioeconomics
Terrestrial Ecology
Transportation

Transportation
Transportation
Transportation
Transportation
Transportation
General
General
Accidents
Air Quality and Meteorology
Air Quality and Meteorology
Air Quality and Meteorology
Human Health
Human Health
Human Health
Human Health
Human Health
Hydrology

, 
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Response Date 

10/30/2009 

OJ 

1112312009 

List of Future RAI Response Dates 

RAI Question SUbject 

AE4.3.2-1 Aquatic Ecology 
AQ4.4.1-1 Air Quality and Meteorology 
AQ5.8.1-1 Air Quality and Meteorology 
AQ6.4-1 Air Quality and Meteorology 
BCI0.4.2-2 Benefit-Cost Balance 
HH4.5-2 Human Health 
HH4.5-3 Human Health 
HH5.11.7-1 Human Health 
HH5.4.3-3 Human Health 
HH5.4.4-1 Human Health 
HY5.11-1 Hydrology 
LU4.1.1-1 Land Use 
LU4.4.2-1 Land Use 
N04.4.1-2 Noise 
SE4.4.2-10 Socioeconomics 
SE4.4.2-6 Socioeconomics 
TE4.3.1-6 Terrestrial Ecology 
TR3.8-1 Transportation 
TR3.8-2 Transportation 
TR3.8-3 Transportation 
TR3.8-4 Transportation 
TR3.8-5 Transportation 
TR4.8.3-2 Transportation 
GE1.2-1 General 
GE1.2-2 General 
AC7.3-1 Accidents 
AQ2.7-1 Air Quality and Meteorology 
AQ3.6.3-2 Air Quality and Meteorology 
AQ5.3.3.1-1 Air Quality and Meteorology 
HH4.5-1 Human Health 
HH4.5-4 Human Health 
HH5.4.2-2 Human Health 
HH5.4.3-1 Human Health 
HH5.4.3-2 Human Health 
HY4.2.1-3 Hydrology 
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Response Date RAI Question Subject

12/30/2009

12/30/2009

HY5.2-1
SE2.5.2-1
SE4.4.2-7
SE4.4.2-8
TE2.4.1 -10
GEl .2-3
GE3.1-1
GE4-1
AE2.4.2-2
AE2.4.2-3
AE2.4.2-4
AQ2.7-2'
CR4.1.3-4
HY2.3 .1-1
HY2.3.1-2
HY2.3.1-3
HY2.3.1-4
HY2.3.1-7
HY4.2.1-1
HY4.2.1-11
HY4.2.1-2
HY4.2.1-4
HY4.2.1-5
HY4.2.1-6

LU1.2-lb
SE2.5.2-2
TE2.4.1-2
TE2.4.1-9
TE2.4.1-11
TE4.3.1 -1
TE4.3.1-2
TE4.3.1-4
TR4.8.3-1
USACE-1
USACE-2

Hydrology
Socioeconomics
Socioeconomics
Socioeconomics
Terrestrial Ecology
General
General
General
Aquatic Ecology
Aquatic Ecology
Aquatic Ecology
Air Quality
Cultural Resources
Hydrology
Hydrology
Hydrology
Hydrology
Hydrology
Hydrology
Hydrology
Hydrology
Hydrology
Hydrology
Hydrology
Land Use
Socioeconomics
Terrestrial Ecology
Terrestrial Ecology

Terrestrial Ecology
Terrestrial Ecology

Terrestrial Ecology
Terrestrial Ecology
Transportation
U.S. Army Corps of Engineers RAI

U.S. Army Corps of Engineers RAI

1. Delayed from September Letter
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Response Date 

12/30/2009 

12/30/2009 

RAI Question 

HYS.2-1 
SE2.S.2-1 
SE4.4.2-7 
SE4.4.2-S 
TE2.4.1-10 
GE1.2-3 
GE3.1-1 
GE4-1 
AE2.4.2-2 
AE2.4.2-3 
AE2.4.2-4 
AQ2.7-2 1 

CR4.1.3-4 
HY2.3.1-1 
HY2.3.1-2 
HY2.3.1-3 
HY2.3.1-4 
HY2.3.1-7 
HY4.2.1-1 
HY4.2.1-11 
HY4.2.1-2 
HY4.2.1-4 
HY4.2.1-S 
HY4.2.1-6 
LU1.2-1b 
SE2.S.2-2 
TE2.4.1-2 
TE2.4.1-9 
TE2.4.1-11 
TE4.3.1-1 
TE4.3.1-2 
TE4.3.1-4 
TR4.S.3-1 
USACE-l 
USACE-2 

1. Delayed from September Letter 

Subject 

Hydrology 
Socioeconomics 
Socioeconomics 
Socioeconomics 
Terrestrial Ecology 
General 
General 
General 
Aquatic Ecology 
Aquatic Ecology 
Aquatic Ecology 
Air Quality 
Cultural Resources 
Hydrology 
Hydrology 
Hydrology 
Hydrology 
Hydrology 
Hydrology 
Hydrology 
Hydrology 
Hydrology 
Hydrology 
Hydrology 
Land Use 
Socioeconomics 
Terrestrial Ecology 
Terrestrial Ecology 
Terrestrial Ecology 
Terrestrial Ecology 
Terrestrial Ecology 
Terrestrial Ecology 
Transportation 
U.S. Army Corps of Engineers RAI 
U.S. Army Corps of Engineers RAI 
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Directory of MACCS2 Requested Files (Attachment 2 - RAI AC7.2-1)

Directory of D:\

09/24/2009 11:40 AM
0 File(s)
I Dir(s)

Directory of D:\MACCS2

09/24/2009 11:11 AM
09/24/2009 11:11 AM
09/24/2009 11:11 AM
09/24/2009 11:09 AM
09/24/2009 11:08 AM
09/24/2009 11:06 AM

0 File(s) 0 bytes

<DIR>
0 bytes
0 bytes free

MACCS2

<DIR>
<DIR>
<DIR>
<DIR>
<DIR>
<DIR>

ECON
EVAC
INPUT
MET
OUTPUT
POP

6 Dir(s) 0 bytes free

Directory of D:\MACCS2\ECON

09/04/2009 08:12 AM 13,147
1 File(s) 13,147 bytes
0 Dir(s) 0 bytes free

Directory of D:\MACCS2\EVAC

01/30/2009 08:14 AM 13,620
1 File(s) 13,620 bytes
0 Dir(s) 0 bytes free

Directory of D:\MACCS2\INPUT

FERMEBWR.DAT*

FERMEBWR.DAT*

09/04/2009
09/04/2009
09/04/2009
09/04/2009
09/04/2009
09/04/2009
09/04/2009
09/04/2009
09/04/2009
09/04/2009
09/04/2009

08:31
08:31
08:31
08:31
08:31
08:31
08:31
08:31
08:31
08:31
08:31

AM
AM
AM
AM
AM
AM
AM
AM
AM
AM
AM

58,116
58,118
166,648
15,746,611
8,632,807
13,650
13,682
2,301
58,083
13,147
13,620

O1MWRELH
IOMWRELH
2XPR2002
bocdr nin rl
bocsd nin rI
DUBLDELY
DUBLEVAC
EVAC.cmd **
FERMEBWR
FERMEBWR (1)
FERMEBWR (2)

* DAT extension added
** TXT extension changed to CMD extension for indication of function
*** TXT extension changed to DAT extension for indication of function
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Directory ofMACCS2 Requested Files (Attachment 2 - RAI AC7.2-1) 

Directory ofD:\ 

09/24/2009 11 :40 AM 
o File(s) 

<DIR> MACCS2 
o bytes 

1 Dir(s) o bytes free 

Directory of D:\MACCS2 

09/24/2009 11: 11 AM 
09/24/2009 11: 11 AM 
09/24/2009 11: 11 AM 
09/24/2009 11 :09 AM 
09/24/2009 11 :08 AM 
09/24/2009 11 :06 AM 

<DIR> 
<DIR> 
<DIR> 
<DrR> 
<DIR> 
<DIR> 

o File(s) 0 bytes 
6 Dir(s) 0 bytes free 

Directory of D:\MACCS2\ECON 

09104/2009 08:12 AM 13,147 
1 File(s) 13,147 bytes 
o Dir(s) 0 bytes free 

Directory ofD:\MACCS2\EVAC 

01130/200908:14 AM 13,620 
1 File(s) 13,620 bytes 
o Dir(s) 0 bytes free 

Directory of D:\MACCS2\INPUT 

09/04/2009 08:31 AM 
09/04/2009 08:31 AM 
0910412009 08:31 AM 
09104/2009 08:31 AM 
09/04/2009 08:31 AM 
09/04/2009 08:31 AM 
09/0412009 08:31 AM 
09/04/2009 08:31 AM 
0910412009 08:31 AM 
09/04/2009 08:31 AM 
09/04/2009 08:31 AM 

* DAT extension added 

58,116 
58,118 
166,648 
15,746,611 
8,632,807 
13,650 
13,682 
2,301 
58,083 
13,147 
13,620 

ECON 
EVAC 
INPUT 
MET 
OUTPUT 
POP 

FERMEBWR.DAT* 

FERMEBWR.DA T* 

01MWRELH 
10MWRELH 
2XPR2002 
bocdr nin rl 
bocsd nin rl 
DUBLDELY 
DUBLEVAC 
EVAC.cmd ** 
FERMEBWR 
FERMEBWR (1) 
FERMEBWR (2) 

* * TXT extension changed to CMD extension for indication of function 
*** TXT extension changed to DAT extension for indication of function 
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09/04/2009
09/04/2009
09/04/2009
09/04/2009
09/04/2009
09/04/2009
09/04/2009
09/04/2009
09/04/2009
09/04/2009
09/04/2009
09/04/2009
09/04/2009
09/04/2009
09/04/2009
09/04/2009
09/04/2009
09/04/2009
09/04/2009
09/04/2009
09/04/2009
09/04/2009
09/04/2009
09/04/2009
09/04/2009
09/04/2009

08:31 AM
08:31 AM
08:31 AM
08:31 AM
08:31 AM
08:31 AM
08:31 AM
08:31 AM
08:31 AM
08:31 AM
08:31 AM
08:33 AM
08:33 AM
08:33 AM
08:32 AM
08:32 AM
08:32 AM
08:32 AM
08:32 AM
08:32 AM
08:32 AM
08:32 AM
08:33 AM
08:33 AM
08:33 AM
08:33 AM

13,652
13,686
1,148
166,649
58,117
549
549
58,105
1,137
549
185
10,025,162
549
58,111
12,859,480
6,201,594
6,814,371
11,338,100
11,358,660
20,101,398
7,349,975
6,113,250
8,928,335
8,164,150
6,476,586
8,257,042

HALFDELY
HALFEVAC
HEAT.cmd **
HFPR2002
MIDOFCNT
MOC.cmd **
NORN.cmd **

NORN4050
PRECIP.cmd **

RUN.cmd **
RUNALL.cmd **

t-at nin nchr fr rl
TOC.cmd **
TOPOFCNT
t at nin tsl2x rl
t-ndpninbypr 1
t ndp_nincciw r 1
t-ndpnin_nchr wlrl
t-ndpnin_nchr w2 rl
tndpninndccid_rl
t-ndp nin vb rl
t-ninbyp_ri
t nincciw rl
t-nin nd ccid rl
t-nin nd eve rl
t nin vb rl

37 File(s) 149,137,872 bytes
0 Dir(s) 0 bytes free

Directory of D:\MACCS2\MET

09/04/2009
09/04/2009
09/04/2009
09/04/2009
09/04/2009
09/04/2009
09/04/2009
09/04/2009
09/04/2009
09/04/2009
09/04/2009
09/04/2009
09/04/2009

09:01
09:01
09:01
09:01
09:01
09:01
09:01
09:01
09:01
09:01
09:01
09:01
09:01

AM
AM
AM
AM
AM
AM
AM
AM
AM
AM
AM
AM
AM

36,049
535,670
590,236
549,403
40,689
541,892
38,990
539,041
540,439
538,391
2,422,272
1,227,264
2,560,512

2001 Climate Summary for Detroit.dat *
2001.csv
2002.csv
2003.csv
2004 Climate Summary for Detroit.dat *
2004.csv
2005 Climate Summary for Detroit.dat ***
2005.csv
2006.csv
2007.csv
BV-2008-0044A01 .xls
BV-2008-0044A02.xls
BV-2008-0044A03.xls

* DAT extension added
** TXT extension changed to CMD extension for indication of function
*** TXT extension changed to DAT extension for indication of function
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09/04/2009 08:31 AM 13,652 
09/04/2009 08:31 AM 13,686 
09/04/2009 08:31 AM 1,148 
09/04/2009 08:31 AM 166,649 
09/04/2009 08:31 AM 58,117 
09/04/2009 08:31 AM 549 
09/04/2009 08:31 AM 549 
09/04/2009 08:31 AM 58,105 
09/04/2009 08:31 AM 1,137 
09/04/2009 08:31 AM 549 
09/04/2009 08:31 AM 185 
09/04/2009 08:33 AM 10,025,162 
0910412009 08:33 AM 549 
09104/2009 08:33 AM 58,111 
09/04/2009 08:32 AM 12,859,480 
09/04/2009 08:32 AM 6,201,594 
09/04/2009 08:32 AM 6,814,371 
09/04/2009 08:32 AM 11,338,100 
09/04/2009 08:32 AM 11,358,660 
09/04/2009 08:32 AM 20,101,398 
09/04/2009 08:32 AM 7,349,975 
09104/2009 08:32 AM 6,113,250 
09104/2009 08:33 AM 8,928,335 
09/04/2009 08:33 AM 8,164,150 
09/04/2009 08:33 AM 6,476,586 
09/04/2009 08:33 AM 8,257,042 

37 File(s) 149,137,872 bytes 
o Dir(s) 0 bytes free 

Directory of D:\MACCS2\MET 

09/04/2009 09:01 AM 
09/04/2009 09:01 AM 
09/04/2009 09:01 AM 
09/04/2009 09:01 AM 
09/04/2009 09:01 AM 
09/04/2009 09:01 AM 
09/04/2009 09:01 AM 
09/04/2009 09:01 AM 
09/04/2009 09:01 AM 
09/0412009 09:01 AM 
09/04/2009 09:01 AM 
09/04/2009 09:01 AM 
09/04/2009 09:01 AM 

* DAT extension added 

36,049 
535,670 
590,236 
549,403 
40,689 
541,892 
38,990 
539,041 
540,439 
538,391 
2,422,272 
1,227,264 
2,560,512 

HALFDELY 
HALFEVAC 
HEAT.cmd ** 
HFPR2002 
MIDOFCNT 
MOC.cmd ** 
NORN.cmd ** 
NORN4050 
PRECIP.cmd ** 
RUN.cmd ** 
RUNALL.cmd ** 
t-at nin nchr fr rl - - --
TOC.cmd ** 
TOPOFCNT 
t at nin tsl2x rl - - - -
t_ndp_nin_byp_r1 
t_ndp_nin_cciw_rl 
t_ ndp _ nin _ nchr _ w1_rl 
t_ndp_nin_nchr_ w2_r1 
t_ndp_nin_nd_ccidJl 
t_ndp_nin_vb_rl 
t_nin_bYPJl 
t nin cciw rl 
- - -

t nin nd ccid rl - -
t nin nd eve rl 
- - - -

t nin vb rl 

2001 Climate Summary for Detroit.dat *** . 
2001.csv 
2002.csv 
2003.csv 
2004 Climate Summary for Detroit.dat *** 
2004.csv 
2005 Climate Summary for Detroit.dat *** 
2005.csv 
2006.csv 
2007.csv 
BV -2008-0044AO l.xls 
BV -2008-0044A02.xls 
BV -2008-0044A03.xls 

** TXT extension changed to CMD extension for indication offunction 
*** TXT extension changed to DAT extension for indication of function 
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09/04/2009
09/04/2009
09/04/2009
09/04/2009
09/04/2009
09/04/2009
09/04/2009
09/04/2009
09/04/2009
09/04/2009
09/04/2009
09/04/2009
09/04/2009
09/04/2009
09/04/2009
09/04/2009

09:01
09:01
09:01
09:01
09:01
09:01
09:01
09:01
09:01
09:01
09:01
09:01
09:01
09:01
09:01
09:01

AM
AM
AM
AM
AM
AM
AM
AM
AM
AM
AM
AM
AM
AM
AM
AM

2,278,912
2,335,744
2,309,120
4,135,424
540,952
14,473
29
12,844
166,642
166,642
166,642
166,642
166,642
166,642
166,642
2,240

BV-2008-0044A04.xls
BV-2008-0044A05.xls
BV-2008-0044A06.xls
BV-2008-0044A07.xls
EDITMET
EDITMET (1)
EDITMET (2)
EDITMET.out
FERM2001
FERM2002
FERM2003
FERM2004
FERM2005
FERM2006
FERM2007
SUSPECT.dat *

29 File(s) 22,957,080 bytes
0 Dir(s) 0 bytes free

Directory of D:\MACCS2\OUTPUT

09/04/2009
09/04/2009
09/04/2009
09/04/2009
09/04/2009
09/04/2009
09/04/2009
09/04/2009
09/04/2009
09/04/2009
09/04/2009
09/04/2009
09/04/2009

09:01
09:01
09:01
09:01
09:01
09:01
09:01
09:01
09:01
09:01
09:01
09:01
09:01

AM
AM
AM
AM
AM
AM
AM
AM
AM
AM
AM
AM
AM

8,684,641
8,684,641
8,684,641
8,684,641
8,684,641
8,684,641
8,684,641
8,684,641
8,684,641
8,684,641
8,684,641
8,684,641
17,920

16,896

8,684,641
8,684,641
8,684,641
8,684,641
8,684,641
8,986
191

01MWRELH.out
IOMWRELH.out
2XPR2002.out
DUBLDELY.out
DUBLEVAC.out
FERM200I .out
FERM2002.out
FERM2003.out
FERM2004.out
FERM2005.out
FERM2006.out
FERM2007.out
FERMI EBWR RISKS (MET YEAR AND

FERMI-3 EARLY VS LATE POP-DOSE RISK-

HALFDELY.out
HALFEVAC.out
HFPR2002.out
MIDOFCNT.out
NORN4050.out
READOUT
READOUT (1)

SENS ITIVITY)-rev2.xls
09/04/2009 09:01 AM
rev2.xls
09/04/2009 09:01 AM
09/04/2009 09:01 AM
09/04/2009 09:01 AM
09/04/2009 09:01 AM
09/04/2009 09:01 AM
09/04/2009 09:01 AM
09/04/2009 09:01 AM

* DAT extension added
** TXT extension changed to CMD extension for indication of function
*** TXT extension changed to DAT extension for indication of function
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09/04/2009 09:01 AM 2,278,912 
09/04/2009 09:01 AM 2,335,744 
09/04/2009 09:01 AM 2,309,120 
09/04/2009 09:01 AM 4,135,424 
09/04/2009 09:01 AM 540,952 
09/04/2009 09:01 AM 14,473 
09/04/2009 09:01 AM 29 
09/04/2009 09:01 AM 12,844 
09/04/2009 09:01 AM 166,642 
09/04/2009 09:01 AM 166,642 
09/04/2009 09:01 AM 166,642 

. 09/04/2009 09:01 AM 166,642 
09/04/2009 09:01 AM 166,642 
09/04/2009 09:01 AM 166,642 
09/04/2009 09:01 AM 166,642 
09/04/2009 09:01 AM 2,240 

29 FiIe(s) 22,957,080 bytes 
o Dir(s) 0 bytes free 

Directory of D:\MACCS2\OUTPUT 

09/04/2009 09:01 AM 
09/04/2009 09:01 AM 
09/04/2009 09:01 AM 
09/04/2009 09:01 AM 
09/04/2009 09:01 AM 
09/04/2009 09:01 AM 
09/04/2009 09:01 AM 
09/04/2009 09:01 AM 
09/04/2009 09:01 AM 
09/04/2009 09:01 AM 
09/04/2009 09:01 AM 
0910412009 09:01 AM 
09104/2009 09:01 AM 
SENSITlYITY)-rev2.xIs 
09104/2009 09:01 AM 
rev2.xls 
09104/2009 09:01 AM 
09/0412009 09:01 AM 
09/04/2009 09:01AM 
0910412009 09:01AM 
09/04/2009 09:01AM 
09/04/2009 09:01 AM 
09/04/2009 09:01 AM 

* DAT extension added 

8,684,641 
8,684,641 
8,684,641 
8,684,641 
8,684,641 
8,684,641 
8,684,641 
8,684,641 
8,684,641 
8,684,641 
8,684,641 
8,684,641 
17,920 

16,896 

8,684,641 
8,684,641 
8,684,641 
8,684,641 
8,684,641 
8,986 
191 

BY -2008-0044A04.xIs 
BY-2008-0044A05.xIs 
BY -2008-0044A06.xIs 
BY -2008-0044A07 .xIs 
EDITMET 
EDITMET (1) 
EDITMET (2) 
EDITMET.out 
FERM2001 
FERM2002 
FERM2003 
FERM2004 
FERM2005 
FERM2006 
FERM2007 
SUSPECT.dat *** 

0IMWRELH.out 
10MWRELH.out 
2XPR2002.out 
DUBLDEL Y.out 
DUBLEYAC.out 
FERM2001.out 
FERM2002.out 
FERM2003.out 
FERM2004.out 
FERM2005.out 
FERM2006.out 
FERM2007.out 
FERMI EBWR RISKS (MET YEAR AND 

FERMI-3 EARLY YS LATE POP-DOSE RISK-

HALFDEL Y.out 
HALFEY AC.out 
HFPR2002.out 
MIDOFCNT.out 
NORN4050.out 
READOUT 
READOUT (1) 

** TXT extension changed to CMD extension for indication offunction 
*** TXT extension changed to DAT extension for indication of function 
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09/04/2009 09:01 AM 183,883
09/04/2009 09:01 AM 38,880
09/04/2009 09:01 AM 36,864
09/04/2009 09:01 AM 8,684,641

25 File(s) 156,627,158 bytes

READOUT (2)
READOUT (3)
SAMDA (Fermi 3)-rev2.xls
TOPOFCNT.out

0 Dir(s) 0 bytes free

Directory of D :\MACCS2\POP

09/04/2009 09:0:
09/04/2009 09:0:
09/04/2009 09:0:
09/04/2009 09:0"
09/04/2009 09:0:
09/04/2009 09:0,
09/04/2009 09:0:
09/04/2009 09:0:
09/04/2009 09:0:
09/04/2009 09:0:
09/04/2009 09:0:
09/04/2009 09:0:
09/04/2009 09:0:
09/04/2009 09:0:
09/04/2009 09:0:

15 File(s)
0 Dir(s)

2 AM
2 AM
2 AM
2 AM
2 AM
2 AM
2 AM
2 AM
2 AM
2 AM
2 AM
2 AM
2 AM
2 AM
2 AM

370,323
1,664
1,664
1,664
1,664
1,664
1,664
1,664
1,664
10,459
1,664
10,442
9,254
32,690
1,775

COUNTY97
FERM2000
FERM2008
FERM2013
FERM2018
FERM2020
FERM2030
FERM2040
FERM2050
FERM2060
FERM2060 (1)
FERMSECP
FSARPOP.dat *
TXT2POP
TXT2POP (2)

449,919 bytes
0 bytes free

Total Files Listed:
108 File(s) 329,198,796 bytes

* DAT extension added

** TXT extension changed to CMD extension for indication of function
* TXT extension changed to DAT extension for indication of function
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09/04/2009 09:01 AM 183,883 
09/04/2009 09:01 AM 38,880 
09/04/2009 09:01 AM 36,864 
09/04/2009 09:01 AM 8,684,641 

25 File(s) 156,627,158 bytes 
o Dir(s) 0 bytes free 

"-

Directory ofD:\MACCS2\POP 

09/04/2009 09:02 AM 370,323 
09/04/2009 09:02 AM 1,664 
09/04/2009 09:02 AM 1,664 
09/04/2009 09:02 AM 1,664 
09/04/2009 09:02 AM 1,664 
09/04/2009 09:02 AM 1,664 
09/04/2009 09:02 AM 1,664 
09/04/2009 09:02 AM 1·,664 
09/04/2009 09:02 AM 1,664 
0910412009 09:02 AM 10,459 
09/04/2009 09:02 AM 1,664 . 
09/04/2009 09:02 AM 10,442 
09/04/2009 09:02 AM 9,254 
09/04/2009 09:02 AM 32,690 
09/04/2009 09:02 AM 1,775 

1·5 File(s) 449,919 bytes 
o Dir(s) 0 bytes free 

Total Files Listed: 

READOUT (2) 
READOUT (3) 
SAMDA (Fermi 3)-rev2.xls 
TOPOFCNT.out 

COUNTY97 
FERM2000 
FERM2008 

. FERM2013 
FERM2018 
FERM2020 
FERM2030 
FERM2040 
FERM2050 
FERM2060 
FERM2060 (1) 
FERMSECP 
FSARPOP.dat *** 
TXT2POP 
TXT2POP (2) 

108 File(s) 329,198,796 bytes 

* DAT extension added 
** TXT extension changed to CMD extension for indication of function 
*** TXT extension changed to DAT extension for indication of function 
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Directory of PAVAN/XOQDOQ/SACTI Requested Files (Attachment 4 - RAI AQ2.7-4)

Directory of D:\

09/23/2009 08:07 AM
09/23/2009 08:07 AM
09/23/2009 08:07 AM

0 File(s) C
3 Dir(s) C

<DIR>
<DIR>
<DIR>

bytes
bytes free

PAVAN
SACTI
XOQDOQ

Directory of D:\PAVAN

08/14/2009 04:00 PM 6,091
08/14/2009 04:00 PM 484,632

2 File(s) 490,723 bytes
0 Dir(s) 0 bytes free

Directory of D:\SACTI

09/23/200W 08:07 AM <DIR>
09/23/2009 08:07 AM <DIR>

0 File(s) 0 bytes
2 Dir(s) 0 bytes free

Directory of D:\SACTI\INPUT

fermiinput-R4.dat
fermiouput-R4.dat

INPUT
OUTPUT

07/08/2009 04:02 PIM
07/08/2009 03:51 PM
07/08/2009 03:51 PN/
07/08/2009 03:51 PW/
07/08/2009 03:50 PI/
07/08/2009 03:50 PlY

6 File(s)
0 Dir(s)

1 3,549,744
1 498
1 335
1 428
1 272
1 54,780
3,606,057 bytes
0 bytes free

DTE60M. 144
NDCTMULT.usr
NDCT PREP.usr
PAGE.usr
SeasonalTABLES.usr
WhtLake.mix

Directory of D:\SACTI\OUTPUT

07/08/2009 03:51 PlY
07/08/2009 03:51 PIV
07/08/2009 03:51 PlY
07/08/2009 03:49 PlY

4 File(s)
0 Dir(s)

1 90,970
1 59,686
1 6,085,672
1 497,214
6,733,542 bytes
0 bytes free

MULT.out
PAGE.out
PREP.out
TABLES .out

* DAT extension added
** TXT extension changed to CMID extension for indication of function
*** TXT extension changed to DAT extension for indication of function
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Directory ofPAVANIXOQDOQ/SACTI Requested Files (Attachment 4 - RAI AQ2.7-4) 

Directory of 0:\ 

09/23/2009 08:07 AM <DIR> 
09/23/2009 08:07 AM <DIR> 
09/2312009 08:07 AM <DIR> 

o File(s) 0 bytes 
3 Dir(s) 0 bytes free ,; 

Directory of D:\P A VAN 

08114/2009 04:00 PM 
08114/2009 04:00 PM 

2 File(s) 
o Dir(s) 

6,091 
484,632 

490,723 bytes 
o bytes free 

Directory of D:\SACTI 

09/23/2009" 08:07 AM <DIR> 
09/23/2009 08:07 AM <DIR> 

o File(s) 0 bytes 
2Dir(s) 0 bytes free 

Directory of D:\SACTI\INPUT 

07/08/2009 04:02 PM 3,549,744 
07/08/2009 03:51 PM 498 
07/08/2009 03:51 PM 335 
07/08/2009 03:51 PM 428 
07/08/2009 03:50 PM 272 
07/08/2009 03:50 PM 54,780 

6 File(s) 3,606,057 bytes 
o Dir(s) 0 bytes free 

Directory of D:\SACTI\OUTPUT 

07/08/2009 03:51 PM 
07/08/2009 03:51 PM 
07/08/2009 03:51 PM 
07/08/2009 03 :49 PM 

4 File(s) 
o Dir(s) 

* OAT extension added 

90,970 
59,686 
6,085,672 
497,214 

6,733,542 bytes 
o bytes free 

PAVAN 
SACTI 
XOQDOQ 

fermiinput-R4.dat 
fermiouput-R4.dat 

INPUT 
OUTPUT 

DTE60M.144 
NDCT MUL T.usr 
NDCT PREP.usr 
PAGE.usr ( 

Seasonal TABLES.usr 
WhtLake.mix 

MULT.out 
PAGE.out 
PREP.out 
TABLES.out 

* * TXT extension changed to CMD extension for indication of function 
*** TXT extension changed to OAT extension for indication of function 
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Directory of D:\XOQDOQ

08/14/2009 04:00 PM
08/14/2009 04:00 PM
08/14/2009 04:00 PM
08/14/2009 04:00 PM
08/14/2009 04:00 PM
08/14/2009 04:00 PM
08/14/2009 04:00 PM

7 File(s)
0 Dir(s)

15,129
15,129
21,492
7,019
6,644
137,012
129,711

332,136 bytes
) bytes free

Fermia.xnp
Fermi_b.xnp
GASXOQFermi.DAT
XOQINP_Fermia.DAT
XOQINP_Fermib.DAT
XOQOUTFermia.DAT
XOQOUTFermi b.DAT

Total Files Listed:
19 File(s) 11,162,458 bytes

* DAT extension added
** TXT extension changed to CMD extension for indication of function
*** TXT extension changed to DAT extension for indication of function
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Directory of D:\XOQDOQ 

08114/2009 04:00 PM 
08114/2009 04:00 PM 
08114/2009 04:00 PM 
08114/2009 04:00 PM 
0811412009 04:00 PM 
0811412009 04:00 PM 
08114/2009 04:00 PM 

7 File(s) 
o Dir(s) 

15,129 
15,129 
21,492 
7,019 
6,644 
137,012 
129,711 

332,136 bytes 
o bytes free 

Fermi_a.xnp 
Fermi_b.xnp 
GAS_XOQ_Fermi.DAT 
XOQ_INP _Fermi_a.DAT 
XOQ_INP _Fermi_b.DAT 
XOQ_ OUT _Fermi_ a.DA T 
XOQ OUT Fermi b.DA T - - -

Total Files Listed: 
19 File(s) 11,162,458 bytes 

* OAT extension added 
** TXT extension changed to CMD extension for indication offunction 
*** TXT extension changed to DAT extension for indication offunction 

, ' 
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Directory of CORMIX Requested Files (Attachment 14 - RAI HY5.3.2-2)

Directory of D:\

09/04/2009 01:34 PM <DIR> CORMDX
0 File(s) 0 bytes
1 Dir(s) 0 bytes free

Directory of D:\CORMIX

09/04/2009 01:32 PM <DIR>
09/04/2009 01:32 PM <DIR>
09/04/2009 01:32 PM <DIR>

0 File(s) 0 bytes
3 Dir(s) 0 bytes free

DepthSensAnalysis
ExtremeWestFlow
MonthlyRuns

Directory of D:\CORMIX\DepthSensAnalysis

08/26/2009 10:01
08/26/2009 10:01
08/26/2009 10:01
08/26/2009 10:01
08/26/2009 10:01
08/26/2009 10:01
08/26/2009 10:01
08/26/2009 10:01
08/26/2009 10:01

9 File(s)
0 Dir(s)

AM
AM
AM
AM
AM
AM
AM
AM
AM

5,991
24,088
9,764
5,989
24,088
9,760
5,989
24,088
9,763

MayMaxDELTAHighVelSA2_12.cmx
MayMaxDELTAHighVeISA2 12.prd
MayMaxDELTAHighVeISA2_12.ses
MayMaxDELTAHighVelSA2_32.cmx
MayMaxDELTAHighVeISA2_32.prd
MayMaxDELTAHighVelSA2_32.ses
MayMaxDELTAHighVelSA2_44.cmx
MayMaxDELTAH ighVelSA2_44.prd
MayMaxDELTAHighVelSA2_44.ses

119,520 bytes
0 bytes free

Directory of D:\CORMIX\ExtremeWestFlow

08/26/2009 10:02
08/26/2009 10:02
08/26/2009 10:02

3 File(s)
0 Dir(s)

AM 5,985
AM 25,413
AM 7,926

39,324 bytes
0 bytes free

MayMaxDELTAExtremeWest.cmx
MayMaxDETLAExtremeWest.prd
MayMaxDELTAExtremeWest.ses

Directory of D:\CORMIX\MonthlyRuns

09/04/2009
09/04/2009
09/04/2009
09/04/2009

01:32 AM
01:32 AM
01:32 AM
01:32 AM

<DIR>
<DIR>
<DIR>
<DIR>

01January
02February
03March
04April

* DAT extension added
** TXT extension changed to CMD extension for indication of function
* TXT extension changed to DAT extension for indication of function
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Directory of CORMIX Requested Files (Attachment 14 - RAI HY5.3.2-2) 

Directory of D:\ 

09/04/2009 01 :34 PM <DIR> 
o File(s) 0 bytes 
1 Dir(s) 0 bytes free 

Directory ofD:\CORMIX 

09/04/2009 01 :32 PM <DIR> 
09/04/2009 01 :32 PM <DIR> 
09/04/2009 01 :32 PM <DIR> 

o File(s) 0 bytes 
3 Dir(s) 0 bytes free 

CORMIX 

DepthSensAnalysis 
Extreme WestFlow 
MonthlyRuns 

Directory of D:\CORMIX\DepthSensAnalysis 

08/26/2009 10:01 AM 5,991 
08/26/2009 10:01 AM 24,088 
08/26/2009 10:01 AM 9,764 
08/26/2009 10:01 AM 5,989 
08/26/2009 10:01 AM 24,088 
08/26/2009 10:01 AM 9,760 
08/26/2009 10:01 AM 5,989 
08/26/2009 10:01 AM 24,088 
08/26/2009 10:01 AM 9,763 

9 File(s) 119,520 bytes 
o Dir(s) 0 bytes free 

MayMaxDELTAHighVelSA2_12.cmx 
MayMaxDELTAHigh VelSA2 _12.prd 
MayMaxDEL TAHigh VelSA2 _12.ses 
MayMaxDELTAHighVelSA2_32.cmx 
MayMaxDEL T AHigh VelSA2 _32.prd 
MayMaxDEL T AHigh VelSA2 _32.ses 
MayMaxDEL T AHigh VelSA2 _ 44.cmx 
MayMaxDELTAHighVelSA2_ 44.prd 
MayMaxDEL T AHigh VelSA2 _ 44.ses 

Directory of D:\CORMIX\Extreme WestFlow 

08/26/2009 10:02 AM 5,985 
08/26/2009 10:02 AM 25,413 
08/26/2009 10:02 AM 7,926 

3 File(s) 39,324 bytes 
o Dir(s) 0 bytes free 

Directory of D:\CORMIX\MonthlyRuns 

09/04/2009 01 :32 AM 
09/04/2009 01 :32 AM 
0910412009 01 :32 AM 
09104/2009 01 :32 AM 

* DAT extension added 

<DIR> 
<DIR> 
<DIR> 
<DIR> 

MayMaxDEL TAExtreme West.cmx 
MayMaxDETLAExtreme West.prd 
MayMaxDELTAExtreme West.ses 

OlJanuary 
02 February 
03March 
04April 

** TXT extension changed to CMD extension for indication offunction 
*** TXT extension changed to DAT extension for indication of function 
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09/04/2009 01:32
09/04/2009 01:32
09/04/2009 01:32
09/04/2009 01:32
09/04/2009 01:32
09/04/2009 01:32
09/04/2009 01:32
09/04/2009 01:32

0 File(s)
12 Dir(s)

AM
AM
AM
AM
AM
AM
AM
AM

0
0

<DIR>
<DIR>
<DIR>
<DIR>
<DIR>
<DIR>
<DIR>
<DIR>

bytes
bytes free

05May
06June
07July
08August
09September
10 October
I INovember
12December

Directory of D:\CORMIX\MonthlyRuns\0 1 January

08/26/2009
08/26/2009
08/26/2009
08/26/2009
08/26/2009
08/26/2009
08/26/2009
08/26/2009
08/26/2009
08/26/2009
08/26/2009
08/26/2009

10:03 AM
10:03 AM
10:03 AM
10:03 AM
10:03 AM
10:03 AM
10:03 AM
10:03 AM
10:03 AM
10:03 AM
10:03 AM
10:03 AM

5,986
13,588
9,736
5,985
17,766
9,768
5,988
13,588
9,734
5,988
17,766
9,763

JanuaryMaxDELTAHighVel.cmx
JanuaryMaxDELTAHighVel.prd
JanuaryMaxD ELTAHighVel.ses
JanuaryMaxDELTALowVel.cmx
JanuaryMaxDELTALowVel.prd
JanuaryMaxD ELTALowVel.ses
JanuaryMaxTEMPHighVel.cmx
JanuaryMaxTEMPHighVel.prd
JanuaryMaxTEMPHighVel.ses
JanuaryMaxTEMPLowVel.cmx
JanuaryMaxTEMPLowVel.prd
JanuaryMaxTEMPLowVel.ses

12 File(s)
0 Dir(s)

125,656 bytes
0 bytes free

Directory of D :\CORM IX\MonthlyRuns\02February

08/26/2009
08/26/2009
08/26/2009
08/26/2009
08/26/2009
08/26/2009
08/26/2009
08/26/2009
08/26/2009
08/26/2009
08/26/2009
08/26/2009

10:03 AM
10:03 AM
10:03 AM
10:03 AM
10:03 AM
10:03 AM
10:03 AM
10:03 AM
10:03 AM
10:03 AM
10:03 AM
10:03 AM

5,986
13,588
9,723
5,986
17,734
9,704
5,988
13,588
9,721
5,988
17,734
9,701

FebruaryMaxDELTAHighVel.cmx
FebruaryMaxDELTAHighVel.prd
FebruaryMaxDELTAHighVel.ses
FebruaryMaxDELTALowVel.cmx
FebruaryMaxDELTALowVel.prd
FebruaryMaxDELTALowVel.ses
FebruaryMaxTEMPHighVel.cmx
FebruaryMaxTEMPHighVel.prd
FebruaryMaxTEMPHighVel.ses
FebruaryMaxTEMPLowVel.cmx
FebruaryMaxTEMPLowVel.prd
FebruaryMaxTEMPLowVel.ses

12 File(s)
0 Dir(s)

125,441 bytes
0 bytes free

* DAT extension added
** TXT extension changed to CNMD extension for indication of function

*** TXT extension changed to DAT extension for indication of function
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09/04/2009 01 :32 AM <DIR> 
09/04/2009 01 :32 AM <DIR> 
09/04/2009 01 :32 AM <DIR> 
09/04/2009 01 :32 AM <DIR> 
09/04/2009 01 :32 AM <DrR> 
09/04/2009 01:32 AM <DrR> 
09/04/2009 01:32 AM <DrR> 
09/0412009 01 :32 AM <DIR> 

o File(s) 0 bytes 
12 Dir(s) 0 bytes free 

05May 
061une 
07July 
08August 
09September 
100ctober 
IINovember 
12December 

Directory of D:\CORMIX\MonthlyRuns\OlJanuary 

08/26/2009 10:03 AM 5,986 
08/26/2009 10:03 AM 13,588 
08/26/2009 10:03 AM 9,736 
08/26/2009 10:03 AM 5,985 
08/26/2009 10:03 AM 17,766 
08/26/2009 10:03 AM 9,768 
08/2612009 10:03 AM 5,988 
08/26/2009 10:03 AM 13,588 
08/26/2009 10:03 AM 9,734 
08/26/2009 10:03 AM 5,988 
08/26/200910:03AM 17,766 
08/26/2009 10:03 AM 9,763 

12 File(s) 125,656 bytes 
o Dir(s) 0 bytes free 

JanuaryMaxD EL TAHigh Vel.cmx 
lanuaryMaxDELTAHighVel.prd 
JanuaryMaxDELTAHighVel.ses 
JanuaryMaxDEL TALowVel.cmx 
JanuaryMaxDELTALowVel.prd 
JanuaryMaxDELTALowVel.ses 
JanuaryMaxTEMPHigh Vel.cmx 
lanuaryMaxTEMPHigh Vel.prd 
JanuaryMaxTEMPHigh Vel.ses 
JanuaryMaxTEMPLowVel.cmx 
JanuaryMaxTEMPLowVel.prd 
lanuaryMaxTEMPLowVel.ses 

Directory of D:\CORMIX\MonthlyRuns\02February 

08/26/2009 10:03 AM 5,986 
08/26/2009 10:03 AM 13,588 
08/26/2009 10:03 AM 9,723 
08/26/2009 10:03 AM 5,986 
08/26/200910:03AM 17,734 
08/26/2009 10:03 AM 9,704 
08/26/2009 10:03 AM 5,988 
08/26/2009 10:03 AM 13,588 
08/26/2009 10:03 AM 9,721 
08/26/2009 10:03 AM 5,988 
08/26/2009 10:03 AM 17,734 
08/26/2009 10:03 AM 9,701 

12 File(s) 125,441 bytes 
o Dir(s) 0 bytes free 

* OAT extension added 

FebruaryMaxDELTAHighVel.cmx 
FebruaryMaxDELTAHighVel.prd 
FebruaryMaxDELTAHighVel.ses 
FebruaryMaxDEL TALowVel.cmx 
FebruaryMaxDELTALowVel.prd 
FebruaryMaxDELTALowVel.ses 
FebruaryMaxTEMPHigh Vel.cmx 
F ebruaryMaxTEMPHigh Vel.prd 
F ebruaryMaxTEMPHigh Vel.ses 
FebruaryMaxTEMPLowVel.cmx 
FebruaryMaxTEMPLowVel.prd 
FebruaryMaxTEMPLowVel.ses 

** TXT extension changed to CMD extension for indication of function 
*** TXT extension changed to OAT extension for indication of function 
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Directory of D:\CORMIX\MonthlyRuns\03March

08/26/2009 10:03
08/26/2009 10:03
08/26/2009 10:03
08/26/2009 10:03
08/26/2009 10:03
08/26/2009 10:03
08/26/2009 10:03
08/26/2009 10:03
08/26/2009 10:03
08/26/2009 10:03
08/26/2009 10:03
08/26/2009 10:03

12 File(s)
0 Dir(s)

AM
AM
AM
AM
AM
AM
AM
AM
AM
AM
AM
AM

5,986
13,588
9,732
5,987
17,766
9,764
5,988
13,588
9,730
5,988
17,766
9,759

MarchMaxDELTAHighVel.cmx
MarchMaxDELTAHighVel.prd
MarchMaxDELTAHighVel.ses
MarchMaxDELTALowVel.cmx
MarchMaxDELTALowVel.prd
MarchMaxDELTALowVel.ses
MarchMaxTEMPHighVel.cmx
MarchMaxTEMPHighVel.prd
MarchMaxTEMPHighVel.ses
MarchMaxTEMPLowVel.cmx
MarchMaxTEMPLowVel.prd
MarchMaxTEMPLowVel.ses

125,642 bytes
0 bytes free

Directory of D:\CORMIX\MonthlyRuns\04April

08/26/2009 10:03
08/26/2009 10:03
08/26/2009 10:03
08/26/2009 10:03
08/26/2009 10:03
08/26/2009 10:03
08/26/2009 10:03
08/26/2009 10:03
08/26/2009 10:03
08/26/2009 10:03
.08/26/2009 10:03
08/26/2009 10:03

12 File(s)
0 Dir(s)

AM
AM
AM
AM
AM
AM
AM
AM
AM
AM
AM
AM

5,987
13,588
9,730
5,987
17,766
9,759
5,988
13,588
9,733
5,988
17,666
9,761

AprilMaxDELTAHighVel.cmx
AprilMaxDELTAHighVel.prd
AprilMaxDELTAHighVel.ses
AprilMaxDELTALowVel.cmx
AprilMaxDELTALowVel.prd
AprilMaxDELTALowVel.ses
AprilMaxTEMPHighVel.cmx
AprilMaxTEMPHighVel.prd
AprilMaxTEMPHighVel.ses
AprilMaxTEMPLowVel.cmx
AprilMaxTEMPLowVel.prd
AprilMaxTEMPLowVel.ses

125,641 bytes
0 bytes free

Directory of D:\CORMIX\MonthlyRuns\05May

08/26/2009
08/26/2009
08/26/2009
08/26/2009
08/26/2009
08/26/2009
08/26/2009
08/26/2009

10:03 AM
10:03 AM
10:03 AM
10:03 AM
10:03 AM
10:04 AM
10:04 AM
10:04 AM

5,987
13,588
9,728
5,987
17,766
9,760
5,988
13,588

MayMaxDELTAHighVel.cmx
MayMaxDELTAHighVel.prd
MayMaxDELTAHighVel.ses
MayMaxDELTALowVel.cmx
MayMaxDELTALowVel.prd
MayMaxDELTALowVel.ses
MayMaxTEMPHighVel.cmx
MayMaxTEMPHighVel.prd

* DAT extension added
** TXT extension changed to CMD extension for indication of function
*** TXT extension changed to DAT extension for indication of function
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Directory of D:\CORMIX\MonthlyRuns\03 March 

08/26/2009 10:03 AM 5,986 
08/26/2009 10:03 AM 13,588 
08/26/2009 10:03 AM 9,732 
08/26/2009 10:03 AM 5,987 
08/26/2009 10:03 AM 17,766 
08/26/2009 10:03 AM 9,764 
08/26/2009 10:03 AM 5,988 
08/26/2009 10:03 AM 13,588 
08/26/2009 10:03 AM 9,730 
08/26/2009 10:03 AM 5,988 
08/26/2009 10:03 AM 17,766 
08/26/2009 10:03 AM 9,759 

12 File(s) 125,642 bytes 
o Dir(s) 0 bytes free 

MarchMaxD EL T AHigh Vel.cmx 
MarchMaxD EL T AHigh Vel. prd 
MarchMaxDELTAHighVel.ses 
MarchMaxDEL T ALowVel.cmx 
MarchMaxDEL TALowVel.prd 
MarchMaxDEL TALowVel.ses 
MarchMaxTEMPHigh Vel.cmx 
MarchMaxTEMPHigh Vel.prd 
MarchMaxTEMPHigh Vel.ses 
MarchMaxTEMPLowVel.cmx 
MarchMaxTEMPLowVel.prd 
MarchMaxTEMPLowVel.ses 

Directory of D:\CORMIX\MonthlyRuns\04April 

08/26/2009 10:03 AM 5,987 
08/26/2009 10:03 AM 13,588 
08/26/2009 10:03 AM 9,730 
08/26/2009 10:03 AM 5,987 
08/2612009 10:03 AM 17,766 
08/26/2009 10:03 AM 9,759 
08/26/2009 10:03 AM 5,988 
08/26/2009 10:03 AM 13,588 
08/26/2009 10:03 AM 9,733 
08/26/2009 10:03 AM 5,988 
08/26/2009 10:03 AM 17,666 
08/26/2009 10:03 AM 9,761 

12 File(s) 125,641 bytes 
o Dir(s) 0 bytes free 

AprilMaxDEL TAHigh Vel.cmx 
AprilMaxDEL TAHigh Vel.prd 
AprilMaxDEL TAHigh Vel.ses 
AprilMaxDEL TALowVel.cmx 
AprilMaxDEL TALowVel.prd 
AprilMaxDELTALowVel.ses 
AprilMaxTEMPHighVel.cmx 
AprilMaxTEMPHigh Vel.prd 
AprilMaxTEMPHigh Vel.ses 
AprilMaxTEMPLowVel.cmx 
AprilMaxTEMPLowVel.prd 
AprilMaxTEMPLowVel.ses 

Directory ofD:\CORMIX\MonthlyRuns\05May 

08/26/2009 10:03 AM 
08/26/2009 10:03 AM 
08/26/2009 10:03 AM 
08/26/2009 10:03 AM 
08/26/2009 10:03 AM 
08/26/2009 10:04 AM 
08/26/2009 10:04 AM 
08/26/2009 10:04 AM 

* DAT extension added 

5,987 
13,588 
9,728 
5,987 
17,766 
9,760 
5,988 
13,588 

MayMaxD EL T AHigh Vel.cmx 
MayMaxDEL T AHigh Vel.prd 
MayMaxDELTAHighVel.ses 
MayMaxDEL TALowVel.cmx 
MayMaxDELTALowVel.prd 
MayMaxDELTALowVel.ses 
MayMaxTEMPHigh Vel.cmx 
MayMaxTEMPHigh Vel.prd 

** TXT extension changed to CMD extension for indication of function 
*** TXT extension changed to OAT extension for indication of function 
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08/26/2009 10:04 AM 9,723
08/26/2009 10:04 AM 5,989
08/26/2009 10:04 AM 19,896
08/26/2009 10:04 AM 9,754

12 File(s) 127,754 bytes
0 Dir(s) 0 bytes free

MayMaxTEMPHighVel.ses
MayMaxTEMPLowVel.cmx
MayMaxTEMPLowVel.prd
MayMaxTEMPLowVel.ses

Directory of D :\CORMIX\MonthlyRuns\06June

08/26/2009 10:04
08/26/2009 10:04
08/26/2009 10:04
08/26/2009 10:04
08/26/2009 10:04
08/26/2009 10:04
08/26/2009 10:04
08/26/2009 10:04
08/26/2009 10:04
08/26/2009 10:04
08/26/2009 10:04
08/26/2009 10:04

12 File(s)
0 Dir(s)

AM
AM
AM
AM
AM
AM
AM
AM
AM
AM
AM
AM

5,987
9,823
9,208
5,987
17,863
9,764
5,988
9,823
9,204
5,988
17,766
9,761

JuneMaxDELTAHighVel.cmx
JuneMaxDELTAHighVel.prd
JuneMaxDELTAHighVel.ses
JuneMaxDELTALowVel.cmx
JuneMaxDELTALowVel.prd
JuneMaxDELTALowVel.ses
JuneMaxTEMPHighVel.cmx
JuneMaxTEMPHighVel.prd
JuneMaxTEMPHighVel.ses
JuneMaxTEMPLowVel.cmx
JuneMaxTEMPLowVel.prd
JuneMaxTEMPLowVel.ses

117,162 bytes
0 bytes free

Directory of D:\CORMIX\MonthlyRuns\07July

08/26/2009 10:04
08/26/2009 10:04
08/26/2009 10:04
08/26/2009 10:04
08/26/2009 10:04
08/26/2009 10:04
08/26/2009 10:04
08/26/2009 10:04
08/26/2009 10:04
08/26/2009 10:04
08/26/2009 10:04
08/26/2009 10:04

12 File(s)
0 Dir(s)

AM
AM
AM
AM
AM
AM
AM
AM
AM
AM
AM
AM

5,987
9,823
9,212
5,987
17,766
9,769
5,988
9,823
9,200
5,988
17,766
9,757

JulyMaxDELTAHighVel.cmx
JulyMaxDELTAHighVel.prd
JulyMaxDELTAHighVel.ses
JulyMaxDELTALowVel.cmx
JulyMaxDELTALowVel.prd
JulyMaxDELTALowVel.ses
JulyMaxTEMPHighVel.cmx
JulyMaxTEMPHighVel.prd
JulyMaxTEMPHighVel.ses
JulyMaxTEMPLowVel.cmx
JulyMaxTEMPLowVel.prd
JulyMaxTEMPLowVel.ses

117,066 bytes
0 bytes free

Directory of D:\CORMIX\MonthlyRuns\08August

08/26/2009 10:04 AM 5,987 AugustMaxDELTAHighVel.cmx

* DAT extension added
** TXT extension changed to CMD extension for indication of function
*** TXT extension changed to DAT extension for indication of function
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08/26/2009 10:04 AM 9,723 
08/26/2009 10:04 AM 5,989 
08/26/2009 10:04 AM 19,896 
08/26/2009 10:04 AM 9,754 

12 File(s) 127,754 bytes 
o Dir(s) 0 bytes free 

MayMaxTEMPHigh Vel.ses 
MayMaxTEMPLowVel.cmx 
MayMaxTEMPLowVel.prd 
MayMaxTEMPLowVel.ses 

Directory of D:\CORMIX\MonthlyRuns\06June 

08/26/2009 10:04 AM 5,987 
08/26/2009 10:04 AM 9,823 
08/26/2009 10:04 AM 9,208 
08/26/2009 10:04 AM 5,987 
08/26/2009 10:04AM 17,863 
08/26/2009 10:04 AM 9,764 
08/26/2009 10:04 AM 5,988 
08/26/2009 10:04 AM 9,823 
08/26/2009 10:04 AM 9,204 
08/26/2009 10:04 AM 5,988 
08/26/2009 10:04 AM 17,766 
08/26/2009 10:04 AM 9,761 

12 File(s) 117,162 bytes 
o Dir(s) 0 bytes free 

JuneMaxD EL T AHigh Vel.cmx 
JuneMaxDELTAHighVel.prd 
JuneMaxDELTAHighVel.ses 
JuneMaxDEL TALowVel.cmx 
JuneMaxDEL TALowVel.prd 
JuneMaxDEL TALowVel.ses 
J uneMaxTEMPH igh Vel.cmx 
JlineMaxTEMPHighVel.prd 
JuneMaxTEMPHigh Vel.ses 
J uneMaxTEMPLowVel.cmx 
J uneMaxTEMPLowVel. prd 
JuneMaxTEMPLowVel.ses 

Directory of D:\CORMIX\MonthlyRuns\07July 

08126/2009 10:04 AM 5,987 
08/26/2009 10:04 AM 9,823 
08/26/2009 10:04 AM 9,212 
08/26/2009 10:04 AM 5,987 
08/26/2009 10:04AM 17,766 
08/26/2009 10:04 AM 9,769 
08/26/2009 10:04 AM 5,988 
08/26/2009 10:04 AM 9,823 
08/26/2009 10:04 AM 9,200 
08/26/2009 10:04 AM 5,988 
08/26/2009 10:04AM 17,766 
08/26/2009 10:04 AM 9,757 

12 File(s) 117,066 bytes 
o Dir(s) 0 bytes free 

JulyMaxDELTAHighVel.cmx 
JulyMaxDELTAHigh Vel.prd 
JulyMaxDEL T AHigh Vel.ses 

. JulyMaxDELTALowVel.cmx 
JulyMaxDEL TALowVel.prd 
JulyMaxDEL TALowVel.ses 
JulyMaxTEMPHigh Vel.cmx 
JulyMaxTEMPHighVel.prd 
JulyMaxTEMPHigh Vel.ses 
J ulyMaxTEMPLowVel.cmx 
JulyMaxTEMPLowVel.prd 
JulyMaxTEMPLowVel.ses 

Directory ofD:\CORMIX\MonthlyRuns\08August 

08/26/2009 10:04 AM 5,987 AugustMaxDELTAHighVel.cmx 

* DA T extension added 
** TXT extension changed to CMD extension for indication of function 
*** TXT extension changed to DAT extension for indication of function 
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08/26/2009
08/26/2009
08/26/2009
08/26/2009
08/26/2009
08/26/2009
08/26/2009
08/26/2009
08/26/2009
08/26/2009
08/26/2009

10:04 AM
10:04 AM
10:04 AM
10:04 AM
10:04 AM
10:04 AM
10:04 AM
10:04 AM
10:04 AM
10:04 AM
10:04 AM

9,823
9,205
5,987
17,766
9,765
5,988
9,905
9,524
5,988
17,848
10,076

AugustMaxDELTAHighVel.prd
AugustMaxDELTAHighVel.ses
AugustMaxDELTALowVel.cmx
AugustMaxDELTALowVel.prd
AugustMaxDELTALowVel.ses
AugustMaxTEMPHighVel.cmx
AugustMaxTEMPHighVel.prd
AugustMaxTEMPHighVel.ses
AugustMaxTEMPLowVel.cmx
AugustMaxTEMPLowVel.prd
AugustMaxTEMPLowVel.ses

12 File(s)
0 Dir(s)

117,862 bytes
0 bytes free

Directory of D:\CORMIX\MonthlyRuns\09September

08/26/2009
08/26/2009
08/26/2009
08/26/2009
08/26/2009
08/26/2009
08/26/2009
08/26/2009
08/26/2009
08/26/2009
08/26/2009
08/26/2009

10:04 AM
10:04 AM
10:04 AM
10:04 AM
10:04 AM
10:04 AM
10:04 AM
10:04 AM
10:04 AM
10:04 AM
10:04 AM
10:04 AM

5,987
13,588
9,744
5,987
17,766
9,771
5,988
13,670
10,058
5,988
10,143
10,045

SeptemberMaxDELTAHighVel.cmx
SeptemberMaxDELTAHighVel.prd
SeptemberMaxDELTAHighVel.ses
SeptemberMaxDELTALowVel.cmx
SeptemberMaxDELTALowVel.prd
SeptemberMaxDELTALowVel.ses
SeptemberMaxTEMPHighVel.cmx
SeptemberMaxTEMPHighVel.prd
SeptemberMaxTEMPHighVel.ses
SeptemberMaxTEMPLowVei.cmx
SeptemberMaxTEMPLowVel.prd
SeptemberMaxTEMPLowVel.ses

12 File(s)
0 Dir(s)

118,735 bytes
0 bytes free

Directory of D:\CORMIX\MonthlyRuns\ 10October

08/26/2009
08/26/2009
08/26/2009
08/26/2009
08/26/2009
08/26/2009
08/26/2009
08/26/2009
08/26/2009
08/26/2009
08/26/2009

10:04 AM
10:04 AM
10:04 AM
10:04 AM
10:04 AM
10:04 AM
10:04 AM
10:04 AM
10:04 AM
10:04 AM
10:04 AM

5,986
13,588
9,743
5,986
17,766
9,778
5,987
13,290
9,546
5,987
9,762

OctoberMaxDELTAHighVel.cmx
OctoberMaxDELTAHighVel.prd
OctoberMaxDELTAHighVel.ses
OctoberMaxDELTALowVel.cmx
OctoberMaxDELTALowVel.prd
OctoberMaxDELTALowVel.ses
OctoberMaxTEMPHighVel.cmx
OctoberMaxTEMPHighVel.prd
OctoberMaxTEMPHighVel.ses
OctoberMaxTEMPLowVel.cmx
OctoberMaxTEMPLowVel.prd

* DAT extension added
** TXT extension changed to CMD extension for indication of function
* TXT extension changed to DAT extension for indication of function
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08/26/2009 10:04 AM 9,823 
08/26/2009 10:04 AM 9,205 
08/26/2009 10:04 AM 5,987 
08/26/2009 10:04AM 17,766 
08/26/2009 10:04 AM 9,765 
08/26/2009 10:04 AM 5,988 
08/26/2009 10:04 AM 9,905 
08/26/2009 10:04 AM 9,524 
08/26/2009 10:04 AM 5,988 
08/26/2009 10:04AM 17,848 
08/26/2009 10:04 AM 10,076 

12 File(s) 117,862 bytes 
o Dir(s) 0 bytes free 

AugustMaxDEL TAHigh Vel.prd 
AugustMaxDEL TAHigh Vel.ses 
AugustMaxDEL TALowVel.cmx 
AugustMaxDELTALowVel.prd 
AugustMaxDELTALowVel.ses 
AugustMaxTEMPHigh Vel.cmx 
AugustMaxTEMPHigh Vel.prd 
AugustMaxTEMPHigh V el.ses 
AugustMaxTEMPLowVel.cmx 
AugustMaxTEMPLowVel. prd 
AugustMaxTEMPLowVel.ses 

Directory of D:\CORMIX\MonthlyRuns\09September 

08/26/2009 10:04 AM 5,987 
08/26/2009 10:04 AM 13,588 
08/26/2009 lO:04 AM 9,744 
08/26/2009 10:04 AM 5,987 
08/26/2009 lO:04 AM 17,766 
08/26/2009 10:04 AM 9,771 
08/26/2009 10:04 AM 5,988 
08/26/2009 10:04 AM 13,670 
08/26/2009 10:04 AM 10,058 
08/26/2009 10:04 AM 5,988 
08/26/2009 10:04 AM 10,143 
08/26/2009 10:04 AM 10,045 

12 File(s) 118,735 bytes 
o Dir(s) 0 bytes free 

SeptemberMaxDELTAHigh Vel.cmx 
SeptemberMaxDELTAHigh Vel.prd 
SeptemberMaxDELT AHigh Vel.ses 
SeptemberMaxDEL T ALowVel.cmx 
SeptemberMaxDELTALowVel.prd 
SeptemberMaxD EL T ALowVel.ses 
SeptemberMaxTEMPHigh Vel.cmx 
SeptemberMaxTEMPHigh Vel.prd 
SeptemberMaxTEMPHigh Vel.ses 
SeptemberMaxTEMPLowVel.cmx 
SeptemberMaxTEMPLowVel.prd 
SeptemberMaxTEMPLowVel.ses 

Directory of D:\CORMIX\MonthlyRuns\ 1 OOctober 

08/26/2009 10:04 AM 
08/26/2009 10:04 AM 
08/26/2009 10:04 AM 
08/26/2009 10:04 AM 

·08/26/2009 10:04 AM 
08/26/2009 10:04 AM 
08/26/2009 10:04 AM 
08/26/2009 10:04 AM 
08/26/2009 10:04 AM 
08/26/2009 10:04 AM 
08/26/2009 10:04 AM 

* DAT extension added 

5,986 
13,588 
9,743 
5,986 
17,766 
9,778 
5,987 
13,290 
9,546 
5,987 
9,762 

OctoberMaxD EL T AHigh Vel.cmx 
OctoberMaxDEL TAHigh V el. prd 
OctoberMaxDEL T AHigh Vel.ses 
OctoberMaxDEL TALowVel.cmx 
OctoberMaxDELTALowVel.prd 
OctoberMaxDEL T ALowVel.ses 
OctoberMaxTEMPHigh Vel.cmx 
OctoberMaxTEMPHigh Vel.prd 
OctoberMaxTEMPHigh Vel.ses 
OctoberMaxTEMPLowVel.cmx 
OctoberMaxTEMPLowVel.prd 

** TXT extension changed to CMD extension for indication offunction 
*** TXT extension changed to DAT extension for indication of function 
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08/26/2009 10:04
12 File(s)
0 Dir(s)

AM 9,798
117,217 bytes
0 bytes free

OctoberMaxTEMPLowVel.ses

Directory of D:\CORMIX\MonthlyRuns\ 11November

08/26/2009 10:04
08/26/2009 10:04
08/26/2009 10:04
08/26/2009 10:04
08/26/2009 10:04
08/26/2009 10:04
08/26/2009 10:04
08/26/2009 10:04
08/26/2009 10:05
08/26/2009 10:05
08/26/2009 10:05
08/26/2009 10:05

12 File(s)
0 Dir(s)

AM
AM
AM
AM
AM
AM
AM
AM
AM
AM
AM
AM

5,986
13,588
9,744
5,986
17,766
9,779
5,987
13,670
10,056
5,987
17,848
10,091

NovemberMaxDELTAHighVel.cmx
NovemberMaxDELTAHighVel.prd
NovemberMaxDELTAHighVel.ses
NovemberMaxDELTALowVel.cmx
NovemberMaxDELTALowVel.prd
NovemberMaxDELTALowVel.ses
NovemberMaxTEMPHighVel.cmx
NovemberMaxTEMPHighVel.prd
NovemberMaxTEMPHighVel.ses
NovemberMaxTEMPLowVel.cmx
NovemberMaxTEMPLowVel.prd
NovemberMaxTEMPLowVel.ses

126,488 bytes
0 bytes free

Directory of D:\CORMIX\MonthlyRuns\ 12December

08/26/2009 10:05
08/26/2009 10:05
08/26/2009 10:05
08/26/2009 10:05
08/26/2009 10:05
08/26/2009 10:05
08/26/2009 10:05
08/26/2009 10:05
08/26/2009 10:05
08/26/2009 10:05
08/26/2009 10:05
08/26/2009 10:05

12 File(s)
0 Dir(s)

AM
AM
AM
AM
AM
AM
AM
AM
AM
AM
AM
AM

5,986
13,588
9,738
5,986
17,766
9,769
5,988
13,588
9,740
5,988
17,766
9,771

DecemberMaxDELTAHighVel.cmx
Decemb'rMaxDELTAHighVel.prd
DecemberMaxDELTAHighVel.ses
DecemberMaxDELTALowVel.cmx
DecemberMaxDELTALowVel.prd
DecemberMaxDELTALowVel.ses
DecemberMaxTEMPHighVel.cmx
DecemberMaxTEMPHighVel.prd
DecemberMaxTEMPHighVel.ses
DecemberMaxTEMPLowVel.cmx
DecemberMaxTEMPLowVel.prd
DecemberMaxTEMPLowVel.ses

125,674 bytes
0 bytes free

Total Files Listed:
156 File(s) 1,629,182 bytes

* DAT extension added
** TXT extension changed to CMD extension for indication of function
* TXT extension changed to DAT extension for indication of function
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08/26/2009 10:04 AM 9,798 
12 File(s) 117,217 bytes 
o ~ir(s) 0 bytes free 

OctoberMaxTEMPLowVel.ses 

Directory ofD:\CORMIX\MonthlyRuns\IINovember 

08/26/2009 10:04 AM 5,986 
08/26/2009 10:04 AM 13,588 
08/26/2009 10:04 AM 9,744 
08/26/2009 10:04 AM 5,986 
08/26/2009 10:04 AM 17,766 
08/26/2009 10:04 AM 9,779 
08/26/2009 10:04 AM 5,987 
08/26/2009 10:04 AM 13,670 
08/26/2009 10:05 AM 10,056 
08/26/2009 10:05 AM 5,987 
08/26/2009 10:05 AM 17,848 
08/26/2009 10:05 AM 10,091 

12 File(s) 126,488 bytes 
o Dir(s) 0 bytes free 

NovemberMaxDELTAHighVel.cmx 
NovemberMaxDEL T AHigh Vel.prd 
NovemberMaxDEL TAHigh Vel.ses 
NovemberMaxDEL TALowVel.cmx 
NovemberMaxDEL TALowVel.prd 
NovemberMaxDELTALowVel.ses 
N ovemberMaxTEMPHigh Vel.cmx 
N ovemberMaxTEMPHigh Vel.prd 
NovemberMaxTEMPHigh Vel.ses 
NovemberMaxTEMPLowVel.cmx 
NovemberMaxTEMPLowVel.prd 
NovemberMaxTEMPLowVel.ses 

Directory of D:\CORMIX\MonthlyRuns\ 12December 

08/26/2009 10:05 AM 5,986 
08/26/2009 10:05 AM 13,588 
08/26/2009 10:05 AM 9,738 
08/26/2009 10:05 AM 5,986 
08/26/200910:05AM 17,766 
08/26/2009 10:05 AM 9,769 
08/26/2009 10:05 AM 5,988 
08/26/2009 10:05 AM 13,588 
08/26/2009 10:05 AM 9,740 
08/26/2009 10:05 AM 5,988 
08/26/200910:05AM 17,766 
08/26/2009 10:05 AM 9,771 

12 File(s) 125,674 bytes 
o Dir( s) 0 bytes free 

DecemberMaxDEL T AHigh Vel.cmx 
DecemberMaxDEL T AHigh Vel.prd 
DecemberMaxDEL T AHigh Vel.ses 
DecemberMaxDEL TALowVel.cmx 
DecemberMaxDEL TALowVel.prd 
DecemberMaxDEL TALowVel.ses 
DecemberMaxTEMPHigh Vel.cmx 
DecemberMaxTEMPHighVel.prd 
DecemberMaxTEMPHigh Vel.ses 
DecemberMaxTEMPLowVel.cmx 
DecemberMaxTEMPLowVel.prd 
DecemberMaxTEMPLowVel.ses 

Total Files Listed: 
156 File(s) 1,629,182 bytes 

* OAT extension added 
** TXT extension changed to CMO extension for indication offunction 
*** TXT extension changed to OAT extension for indication of function 

,/ 
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NRC RAI AC7.1-1

Provide a reevaluation of the Design Basis Accidents (DBA) doses using the ESB WR Design
Control Document (DCD) Revision 5 source terms and site-specific X/Q values for the Exclusion
Area Boundary (EAB) and Low Population Zone (LPZ).

Supporting Information

During the site audit, Detroit Edison presented new DBA doses using DCD Revision 5. The NRC
staff will use the X/Q values and calculate the EAB and LPZ doses for the DBAs, and compare the
results of its calculations with the results of Detroit Edison's calculations.

Response

The Design Basis Accident dose evaluation for Fermi 3 has been calculated based on the
ESBWR Design Control Document (DCD) Revision 5 and updated 5 0 th percentile X/Q values.
The updated 5 0 th percentile X/Q values are determined as described in the response to RAI
AQ2.7-5 (see Detroit Edison letter NRC3-09-0013, dated August 25, 2009). The analysis
continues to support the conclusions of Environmental Report (ER) Section 7.1.4 with respect to
SMALL potential environmental impacts of DBAs.

The updated Design Basis Accidents (DBA) doses using the ESBWR Design Control Document
(DCD) Revision 5 source terms and site-specific 5 0 th percentile X/Q values for the Exclusion
Area Boundary (EAB) and Low Population Zone (LPZ) are presented in the following markups.

Proposed COLA Revision

Fermi 3 COLA Part 3, ER Section 7.1 will be revised to include the updated analysis as reflected
in the attached markup.
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Area Boundary (EAB) and Low Population Zone (LPZ). 

Supporting Information 

During the site audit, Detroit Edison presented new DBA doses using DCD Revision 5. The NRC 
staff will use the XlQ values and calculate the EAB and LPZ doses for the DBAs, and compare the 
results of its calculations with the results of Detroit Edison's calculations. 

Response 

The Design Basis Accident dose evaluation for Fermi 3 has been calculated based on the 
ESBWR Design Control Document (DCD) Revision 5 and updated 50th percentile XlQ values. 
The updated 50th percentile XlQ values are determined as described in the response to RAI 
AQ2.7-5 (see Detroit Edison letter NRC3-09-0013, dated August 25,2009). The analysis 
continues to support the conclusions of Environmental Report (ER) Section 7.1.4 with respect to 
SMALL potential environmental impacts of DB As. 

The updated Design Basis Accidents (DBA) doses using the ESBWR Design Control Document 
(DCD) Revision 5 source terms and site-specific 50th percentile XlQ values for the Exclusion 
Area Boundary (EAB) and Low Population Zone (LPZ) are presented in the following markups. 

Proposed COLA Revision 

Fermi 3 COLA Part 3, ER Section 7.1 will be revised to include the updated analysis as reflected 
in the attached markup. 
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Markup of Detroit Edison COLA
(following 16 pages)

The following markup represents how Detroit Edison intends to reflect this RAI response in a
future submittal of the Fermi 3 COLA. However, the same COLA content may be impacted by
revisions to the ESBWR DCD, responses to other COLA RAIs, other COLA changes, plant
design changes, editorial or typographical corrections, etc. As a result, the final COLA content
that appears in a future submittal may be different than presented here.
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future submittal of the Fermi 3 COLA. However, the same COLA content may be impacted by 
revisions to the ESBWR DCD, responses to other COLA RAIs, other COLA changes, plant 
design changes, editorial or typographical corrections, etc. As a result, the final COLA content 
that appears in a future submittal may be different than presented here. 
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Chapter 7 Environmental Impacts of Postulated Accidents Involving
Radioactive Materials

This chapter assesses the environmental impacts of postulated accidents involving radioactive
materials at Fermi 3. The chapter is divided into the following four sections that address design
basis accidents, severe accidents, severe accident mitigation design alternatives, and
transportation accidents:

* Design Basis Accidents (Section 7.1)

0 Severe Accidents (Section 7.2)

* Severe Accident Mitigation Alternatives (Section 7.3)

* Transportation Accidents (Section 7.4)

7.1 Design Basis Accidents

The purpose of this section is to assess the environmental risks of accidents involving radioactive
material. The scope of this section is limited to a comparison of the offsite dose consequences and
resulting health effects for design basis accidents (DBAs) as calculated by Detroit Edison and those
contained in DCD Chapter 15 (Reference 7.1-1).

7.1.1 Selection of Accidents

The radiological consequences of accidents are assessed to demonstrate that a new unit could be
constructed and operated at the Fermi site without undue risk to the health and safety of the public.
The assessment uses site-specific accident meteorology with radiological analyses in DCD Chapter
15 (Reference 7.1-1). The DBAs include a spectrum of events, including those of relatively greater
probability of occurrence as well as those that are less probable but have greater severity.

The set of accidents selected focuses on the ESBWR design. From Reference 7.1-1, the following
DBAs are evaluated for the ESBWR:

" Feedwater Line Break Accident

" Failure of Small Line Carrying Primary Coolant Outside Containment

* Main Steamline Break Accident (MSLBA)

* Loss-of-Coolant Accident (LOCA)

* Fuel Handling Accident

* RWCU/SDC Line Break Accident

* Control Rod Drop Accident

* Spent Fuel Cask Drop Accident

As discussed in DCD Sections 15.4.6 and 15.4.10, radiological consequence analyses are not
required for the control rod drop accident and the spent fuel cask drop accident.
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Chapter 7 Environmental Impacts of Postulated Accidents Involving 
Radioactive Materials 

This chapter assesses the environmental impacts of postulated accidents involving radioactive 
materials at Fermi 3. The chapter is divided into the following four sections that address design 
basis accidents, severe accidents, severe accident mitigation design alternatives, and 
transportation accidents: 

Design Basis Accidents (Section 7.1) 

Severe Accidents (Section 7.2) 

Severe Accident Mitigation Alternatives (Section 7.3) 

Transportation Accidents (Section 7.4) 

7.1 Design Basis Accidents 

The purpose of this section is to assess the environmental risks of accidents involving radioactive 
material. The scope of this section is limited to a comparison of the offsite dose consequences and 
resulting health effects for design basis accidents (DBAs) as calculated by Detroit Edison and those 
contained in DCD Chapter 15 (Reference 7.1-1). 

7.1.1 Selection of Accidents 

The radiological consequences of accidents are assessed to demonstrate that a new unit could be 
constructed and operated at the Fermi site without undue risk to the health and safety of the public. 
The assessment uses site-specific accident meteorology with radiological analyses in DCD Chapter 
15 (Reference 7:1-1). The DBAs include aspectrum of events, including those of relatively greater 
probability of occurrence as well as those that are less probable but have greater severity. 

The set of accidents selected focuses on the ESBWR design. From Reference 7.1-1, the following 
DBAs are evaluated for the ESBWR: 

Feedwater Line Break Accident 

Failure of Small Line Carrying Primary Coolant Outside Containment 

Main Steamline Break Accident (MSLBA) 

Loss-of-Coolant Accident (LOCA) 

Fuel Handling Accident 

RWCU/SDC Line Break Accident 

Control Rod Drop Accident 

Spent Fuel Cask Drop Accident 

As discussed in DCD Sections 15.4.6 and 15.4.10, radiological consequence analyses are not 
required for the control rod drop accident and the spent fuel cask drop accident. 
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7.1.2 Evaluation Methodology

Doses for the representative DBAs are evaluated at the Exclusion Area Boundary (EAB) and the

Low Population Zone (LPZ). These doses must meet the site acceptance criteria in 10 CFR 50.34
and 10 CFR 100. Although the analysis of engineered safety features demonstrate that these
systems prevent core damage and mitigate releases of radioactivity, the LOCA dose analysis
presumes substantial core melt with the release of significant amounts of fission products. The

postulated DBA LOCA is expected to more closely approach 10 CFR 50.34 limits than the other
DBAs of greater probability of occurrence but lesser magnitude of activity releases. For the

accidents evaluated herein, the calculated doses are compared to the acceptance criteria in

Regulatory Guide 1.183 and NUREG-0800, to demonstrate that the consequences of the

postulated accidents are acceptable.

The evaluations discussed herein use short-term accident atmospheric dispersion factors (X/Q).

The X/Qs are calculated using the computer code PAVAN, Version 2.0, following the methodology
in Regulatory Guide 1.145 and using site-specific meteorological data. Consistent with
NUREG-1555, Section 7.1.111.(2), X/Qs used for this assessment should either be the "5 0 th

percentile X/Q value that was based on onsite meteorological data, or 10 percent of the levels
given in Regulatory Guide 1.3 or Regulatory Guide 1.4, to represent more realistic dispersion

conditions than assumed in the safety evaluation." TIi d.,d lyssi I•vU'ide .iO values da Lle, EAB

.l LI .. ZL - P t h ....... . . . ... II I. . .i I - I .Lu r A c uia L~ k -stability f r . . .. -
rnth ~ ~ ~ ~ ~ ~ ~ P 8,--I 2%~AI ± r- L-r

IE u pr_ siu c a y /AM:yi . .. vo. . . . .. 0!
cubc ....... t ti m. .. .Or@ "alcuk8cd by ..g.rithmie - 'tcrpc',lt;8r bc-to- 0'' .
and the &.... l av.. . X For the Fermi site, the 5 0 th percentile X/Qs are provided in
Table 7.1-1. Determination of the 50th percentile X/Q values is discussed in Section

-- [2.7.6.1.
The accident doses are expressed as total effective dose equivalent (TEDE), consistent with
10 CFR 50.34. The TEDE consists of the sum of the committed effective dose equivalent (CEDE)
from inhalation and either the deep dose equivalent (DDE) or the effective dose equivalent (EDE)
from external exposure. The CEDE is determined using the dose conversion factors in Federal
Guidance Report 11 (Reference 7.1-2), while the DDE and the EDE are based on dose conversion
factors in Federal Guidance Report 12 (Reference 7.1-3).

7.1.3 Source Terms

Doses are calculated based on the time-dependent activities released to the environment during
each DBA. The activities are based on the analyses used to support the DCD safety analyses
reports. The DCD source term, methodologies, and assumptions are based on the alternative
source term methods outlined in Regulatory Guide 1.183. The activity releases and doses are
based on a power level of 4590 MWt, which represents a core thermal power of 4500 MWt
multiplied by an uncertainty factor of 1.02. DBA source terms have been updated and are
presented as isotopic activity releases to the environment in the unit of megabecquerel (MBq) in
DCD Section 15.4, DCD Tables 15.4-3a, 15.4-7, 15.4-12, 15.4-15,1ý4,-44and 15.4-22.

•__[.•15.4-18a, 15.4-18b,
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Doses for the representative DBAs are evaluated at the Exclusion Area Boundary (EAB) and the 
Low Population Zone (LPZ). These doses must meet the site acceptance criteria in 10 CFR 50.34 
and 10 CFR 100. Although the analysis of engineered safety features demonstrate that these 
systems prevent core damage and mitigate releases of radioactivity, the LOCA dose analysis 
presumes substantial core melt with the release of significant amounts of fission products. The 
postulated DBA LOCA is expected to more closely approach 10 CFR 50.34 limits than the other 
DBAs of greater probability of occurrence but lesser magnitude of activity releases. For the 
accidents evaluated herein, the calculated doses are compared to the acceptance criteria in 
Regulatory Guide 1.183 and NUREG-0800, to demonstrate that the consequences of the 
postulated accidents are acceptable. 

The evaluations discussed herein use short-term accident atmospheric dispersion factors (X/O). 
The X/Os are calculated using the computer code PAVAN, Version 2.0, following the methodology 
in Regulatory Guide 1.145 and using site-specific meteorological data. Consistent with 
NUREG-1555, Section 7.1.111.(2), X/Os used for this assessment should either be the "50th 

percentile X/a value that was based on onsite meteorological data, or 10 percent of the levels 
given in Regulatory Guide 1.3 or Regulatory Guide 1.4, to represent more realistic dispersion 
conditions than assumed in the safety evaluation." 11 Ie dllalysis pi ovides X/Q values at tI ie Efld'T 
GiI,G ti,e LPl fer eael=i 6oi'i1'6iROtioR of WiRe! S13sea, aRa it eaiel!llates atFR88;3R8Fi8 st88ility fer 88Sf:.1 sf 
16 e!ewRuvifle! elirc:etiefl seeters. Fer a §ioeA leeatieft, th-e CAB aliG tl=ie Lril, ti,e 0 z I,GUI x/a 
v.alYe is tRS 9Qth f,lS!=8€lRt!I€l 9'J€lFell vell:-Js 8slsl;llstS8 By P/\Vl\~J. ~€lr tR8 LPZ, lRS X/@ valt:lss fer-a+l 
SI:lB88Ell:lSAt tiFA88 8fS 8818t:llatsa By le§aritRl'l"lis iRtsr13eiatieR 13etweei1'"""tAe 50th 

pei'66'1 rtiI-e JUQ oaltte 

aRe! ti"le aflflt:lal a'v'era§e JCf@ 'v'alt:le. For the Fermi site, the 50th percentile X/Os are provided in 

Table 7.1-1. Determination of the 50th percentile XfQ values is discussed in Section 
2.7.6.1. 

The accident doses are expressed as total effective dose equivalent (TEDE), consistent with 
10 CFR 50.34. The TEDE consists of the sum of the committed effective dose equivalent (CEDE) 
from inhalation and either the deep dose equivalent (DDE) or the effective dose equivalent (EDE) 
from external exposure. The CEDE is determined using the dose conversion factors in Federal 
Guidance Report 11 (Reference 7.1-2), while the DDE and the EDE are based on dose conversion 
factors in Federal Guidance Report 12 (Reference 7.1-3). 

7.1.3 Source Terms 

Doses are calculated based on the time-dependent activities released to the environment during 
each DBA. The activities are based on the analyses used to support the DCD safety analyses 
reports. The DCD source term, methodologies, and assumptions are based on the alternative 
source term methods outlined in Regulatory Guide 1.183. The activity releases and doses are 
based on a power level of 4590 MWt, which represents a core thermal power of 4500 MWt 
multiplied by an uncertainty factor of 1.02. DBA source terms have been updated and are 
presented as isotopic activity releases to the environment in the unit of megabecquerel (MBq) in 
DCD Section 15.4, DCD Tables 15.4-3a, 15.4-7, 15.4-12, 15.4-15, :T5:4 18, and 15.4-22. 
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7.1.4 Radiollog' a Consequences

The Fermi 3 spspcific doses are calculated based on the doses in Reference 7.1-1. For each DBA,
the Fermi 3 sp-cific dose is calculated by multiplying the DCD dose (provided in DCD Section 15.4)
by the ratio o the Fermi 3 site-specific X/Q value to the associated DCD X/Q value from DCoD
Section 15. .hThe Fermi 3site-specificT r_,tn X/Q values are the time-dependent X/Q values in

preTable 7.1-4.1-. sulting X/Q ratios are shown in Table 7.1-2.

Because the Fermi 3 site-specific X/Q values are bou nd by the DCD X/Q values, the Fermi 3

site-specific doses are within those calculated in DCJ Yection 15.4, and, in turn, within regulatory

limits. The DBA doses summarized in Table .l-3 are based on individual accident doses

presented in Table 7.1-4 through Table 7.1- •. For each DBA, the EAB dose shown is for the

two-hour period that yields the maximum dose, in accordance with Regulatory Guide 1.183.

The Fermi 3 specific doses summarized in Table 7.1-3 are within the acceptance criteria of
Regulatory Guide 1.183 and NUREG-0800. Thus, the potential environmental impacts of DBAs are
SMALL. Refer to Section 5.4 for the impacts to the public from anticipated releases during normal

7.1.5 References

7.1-1 GE-Hitachi Nuclear Energy, "ESBWR Design Control Document - Tier 2," Revision

7.1-2 U.S. Environmental Protection Agency, Federal Guidance Report 11, "Limiting Values of
Radionuclide Intake and Air Concentration and Dose Conversion Factors for Inhalation,
Submersion and Ingestion," EPA-520/1-88-020, 1988.

7.1-3 U.S. Environmental Protection Agency, Federal Guidance Report 12, "External Exposure
to Radionuclides in Air, Water and Soil," EPA-402-R-93-081, 1993.
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The Fermi 3 sp cific doses are calculated based on the doses in Reference 7.1-1. For each DBA, 
the Fermi 3 sp cific dose is calculated by multiplying the DCD dose (provided in DCD Section 15.4) 
by the ratio 0 the Fermi 3 site-specific X/Q value to the associated DCD X/Q value from DCD 
Section 15. . The Fermi 3 site-specific X/Q values are the time-dependent X/Q values in 
Table 7.1-1. The resultingX/Q ratios are shown in Table 7.1-2. 

Because the Fermi 3 site-specific X/Q values are boun a by the DCD X/Q values, the Fermi 3 
site-specific doses are within those calculated in DC ection 15.4, and, in turn, within regulatory 
limits. The DBA doses summarized in Table .1-3 are based on individual accident doses 
presented in Table 7.1-4 through Table 7.1- . For each DBA, the EAB dose shown is for the 

. two-hour period that yields the maximum dose, in accordance with Regulatory Guide 1.183. 

The Fermi 3 specific doses summarized in Table 7.1-3 are within the acceptance criteria of 
Regulatory Guide 1.183 and NUREG-0800. Thus, the potential environmental impacts of DBAs are 
SMALL. Refer to Section 5.4 for the impacts to the public from anticipated releases during normal 
operation. 

7.1.5 References 

7.1-1 GE-Hitachi Nuclear Energy, "ESBWR Design Control Document - Tier 2," Revision , 
Septeilibel 2667. 

7.1-2 U.S. Environmental Protection Agency, Federal Guidance Report 11, "Limiting Values of 
Radionuclide Intake and Air Concentration and Dose Conversion Factors for Inhalation, 
Submersion and Ingestion," EPA-520/1-88-020, 1988. 

7.1-3 U.S. Environmental Protection Agency, Federal Guidance Report 12, "External Exposure 
to Radionuclides in Air, Water and Soil," EPA-402-R-93-081, 1993. 
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le7.- Maximum 50th percentile X/Q Values •

~X/Q
SLocation (se/ M713

EA " • ,5r5E-05

LPZ 0-8 hr 4.078E-06

LPZ 8-24 : ' .ý430E-06

LP 24-96 hr 2.357 -

LPZ 96-720 hr 1 .375E-06
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-----1'"'." New Tab'. 7.1-1 thco"gh 7.1-13 

Maximum 50th percentile XlQ Values '. 

LPZ 96-720 hr 1.375E-06 
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bale .- 2 Determination of X/Q Ratios ESBWR Fermi 3 Ratio/

cient Location DCD X/Q(1) 50t J (Fermi 4CID)

Fedae i ekEAB • 1.00E-03 5.515E-05 Af2E-02

• ,LPZ 1.00E'03 '4.078E-06 / 4.08E-03

Failure of Small Line Ca ing EAB
Primary Coolant Outside
Containment LPZ 0-8 hr

2.00E-03

1.90E-04

LPZ 8-24 hr 1.40E-04
Nk24-96 hr 7.50E-0/

LPZ -7p20 hr 3.005X'5

MSLB (Pre-Incident Iodine Spike & EAB • 2• E-03
Equilibrium Iodine)LP % .0E3

5.515E-0

4.07W-06

,.430E-06

2.357E-06

1.375E-06

2.76E-02

2.15E-02

2.45E-02

3.14E-02

4.58E-02

,f

5.515E-05

4.078E-06

2.76E-02

2.04E-03

LOCA EAB / OOE-03 5.515E-05 2.76E-02

LPZ 0- r 1.9 -04 4.078E-06 2.15E-02

/LPZ 8-24 hr .40E-04. 3.430E-06 2.45E-02

Z 24-96 hr 7 50E-05 .357E-06 3.14E-02

LPZ 96-720 hr 3.00E-05 1. E-06 4.58E-02

Fuel Handling EAB 2.00E-03 5.515E- 2.76E-02

LPZ 1.90E-04 4.078E-06 2.15E-02

RWCU/SDC (Coi dent Iodine EAB 2.OOE-03 5.515E-05 .76E-02
Spike & in ent Iodine Spike) LPZ 1.90E-04 4.078E-06 2.1 -02

1. DC Q values are taken from Reference 7.1-1, Section 15.4.
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Determination of X/Q Ratios 

ESBWR 
Location DeD X/Q(1) 

EAB 1.00E-03 

LPZ 1.00E-03 

Failure of Small Line Ca EAB 2.00E-03 
Primary Coolant Outside 

LPZ 0-8 hr 1.90E-04 Containment 

8-24 hr 1.40E-04 

MSLB (Pre-Incident Iodine Spike & EAB 
Equilibrium Iodine) 

LPZ 

LOCA EAB 

96-720 hr 3.00E-05 

Fuel Handling EAB 2.00E-03 

LPZ 1.90E-04 

RWCUlSDC (Coi aent Iodine EAB 2.00E-03 
Spike & Pre-In· ent Iodine Spike) 

LPZ 1.90E-04 

Q values are taken from Reference 7.1-1, Section 15.4. 
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Fermi 3 
50th % XlQ 

5.515E-05 

1.375E-06 

5.515E-05 

4.078E-06 

5.515E-05 

4.078E-06 

5.515E-05 

4.078E-06 

2.76E-02 

2.15E-02 

2.45E-02 

3.14E-02 

4.58E-02 

2.76E-02 

2.04E-03 

2.76E-02 

2.15E-02 

2.45E-02 

3.14E-02 

4.58E-02 

2.76E-02 
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be7.1-3 Summary ofr

~Accident

Pewter Line Break

)esign Bases Accident Doses

Location

EAB

LPZ

TEDE (rem)

9.38E-06

6.93E-07

Limit
(rem)(1 )

2.5

/5

Failure (o mall Line Carrying EAB 4.14E-03 2.5
Primary Co _nt Outside
Contaients t LPZ 5.95E-03 2.5

MSLB - Pre-Incide Iodine Spike EAB 3.47E- 125

LPZ 2. E-02 25

MSLB - Equilibrium Iodine EAB 1.93E-02 2.5

LPZ 1.43E-03 2.5

LOCA EAB/ 3.58E-01 25

, .Z 6.01E-01 25

Fuel Handling Accident / EABE_ 1.14E-01 6.3

L LPZ 8.37E-03 6.3

RWCU/SDC - Coincident lod e . EAB 1 .35E-02 2.5
Spike LPZ 1. -03 2.5

RWCU/SDC - P~re-n nt Iodine EAB 2.70E- 25Spike N
SieLPZ 2.OOE-02 25

Control Rod rop Evaluation of radiologic
consequences not requi~red

Spen uel Cask Drop Evaluation of radiological
consequences not required

1. Radiological limits are taken from Regulatory Guide 1.183 and NUREG-0800.
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Summary of Design Bases Accident Doses 

Accident 

Failure 0 mall Line Carrying 
Primary Co nt Outside 
Containment 

LOCA 

Fuel Handling Accident 

RWCu/SDC - Coincident lod' e 
Spike 

Location TEDE (rem) 

EAB 9.38E-06 

LPZ 6.93E-07 

EAB 4.14E-03 

LPZ 2.5 

EAB 25 

LPZ 25 

EAB 2.5 

1.43E-03 2.5 

3.58E-01 25 

6.01E-01 25 

1.14E-01 6.3 

6.3 

EAB 2.5 

LPZ 2.5 

EAB 25 

LPZ 25 

Evaluation of radiologic 
consequences not required 

Evaluation of radiological 
consequences not required 

Radiological limits are taken from Regulatory Guide 1.183 and NUREG-0800. 
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bl

Tabl

e 7.1-4 Feedwater Line Break
(DCD Doses are from DCD Table 15.4-16)

DCD Fermi 3

TEDE (rem) X/Q Ratio TEDE (rem)

AB 1.70E-04 5.52E-02 9.38E-06

L 1.70E-04 4.08E-03 6.93E-07

Limit 2.5 2.5

e 7.1-5 Failure of a Line Carrying Primary Coolan utside Containment
(DCD Doses from DCD Table 15.4-19)

DCD TE (rem) Fermi 3 TEDE (rem)

EAB PZ X/Q Rat EAB LPZ

EAB 0.15 2.76 -02 4.14E-03

LPZ 0-8 hr 0.04 .15E-02 8.59E-04

LPZ 8-24 hr 0.05 .45E-02 1.23E-03

LPZ 24-96 hr 0.05 3.\E-02 1.57E-03

LPZ 96-720 hr 0 4.58E- 2.29E-03

Total 0.15 0.19 4.14E-03 5.95E-03

Limit 2.5 2.5 2.5 2.5

Table 7.1-6 Main Stea ine Break Pre-incident Iodine Spike
(DCD Do es are from DCD Table 15.4-13)

DCD Fermi 3

TEDE (rem) X/Q Ratio TEDE (rem)

B12.6 2.76E-02 3.47E-01

LZ12.6 2.04E-03 2.57E-02

"/Limit 25 25
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(DCD Doses are from DCD Table 15.4-16) 

oeD Fermi 3 
TEDE (rem) XlQ Ratio TEDE (rem) 

1.70E-04 5.52E-02 9.38E-06 

1.70E-04 4.08E-03 6.93E-07 

2.5 2.5 

Table 7.1-5 all Line Carrying Primary Cool an 
e from DCD Table 15.4-19) 

Fermi 3 TEDE (rem) 

EAB EAB 

EAB 0.15 4.14E-03 

LPZ 0-8 hr 

LPZ 8-24 hr 

LPZ 24-96 hr 

LPZ 96-720 hr 

Total 0.15 

Limit 
f 

Table 7.1-6 Main Stea ine Break Pre-Incident Iodine Spike 
(DCD Do es are from DCD Table 15.4-13) 

oeD Fermi 3 

TEDE (rem) X/Q Ratio TEDE (rem) 

12.6 2.76E-02 3.47E-01 

12.6 2.04E-03 2.57E-02 

Limit 25 25 

7-7 

LPZ 

8.59E-04 

1.23E-03 

1.57E-03· 

2.29E-03 

5.95E-03 

2.5 

Revision 0 
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Fermi 3
Combined License Application

Part 3: Environmental Report

able 7.1-7 Main
(DC[

EAB

z

Limi

Steamline Break Equilibrium Iodine
) Doses are from DCD Table 15.4-13)

DCD

TEDE (rem)

0.7

0.7

2.5

X/Q Ratio

2.76E-02

2.04E-03

Fermi 3

TEDE (rem)

1.93E-02

1.43E-03

2.5

Table 7.1-8
Loss-of- I

(DCD Dos

EAB

LPZ 0-8 hr

LPZ 8-24 hr

LPZ 24-96 hr

LPZ 96-720 hr

Total

Limit

olant Accident
are from DCD Table 15.4-9)

DC EDE (rem) Fermi 3

EAB LPZ XI/Q Ra o EABr

13.0 2.7 -02 3.58E-01

.1 5E-02

2.7\/ 2.45E-02

5.2/\3.14E-02

_ 8E-02

13.0 17.7 3.58E-01

25 25 25

TEDE rem

LPZ

6.87E-02

6.62E-02

1.63E-01

3.03E-01

6.01E-01

25

Table 7.1-9 Fuel Hand g Accident (Reactor Building o Fuel Building)
(DCD Do s are from DCD Table 15.4-4)

DCD Fermi3
TEDE (rem) XJQ Ratio TEDE (rem)

B 4.13 2.76E-02 1.14E-01

LPZ 0.39 2.15E-02 8.37E-03

Limit 6.3 6.3

7-8 Revision 0
September 2008

Fermi 3 
Combined License Application 

Part 3: Environmental Report 

Main Steamline Break Equilibrium Iodine 
(OeD Doses are from OeD Table 15.4-13) 

oeD 
TEDE (rem) 

0.7 

0.7 

2.5 

XlQ Ratio 

2.76E-02 

2.04E-03 

Fermi 3 

TEDE (rem) 

1.93E-02 

1.43E-03 

2.5 

Table 7.1-8 olant Accident 
are from OeD Table 15.4-9) 

Fermi 3 TEDE rem 

EAB 

EAB 13.0 3.58E-01 

LPZ 0-8 hr 

LPZ 8-24 hr 

LPZ 24-96 hr 

LPZ 96-720 hr 

Total 13.0 3.58E-01 

Limit 25 25 

Table 7.1-9 Fuel Hand· g Accident (Reactor Building 0 
(OeD Do es are from OeD Table 15.4-4) 

Limit 

oeD 
TEDE (rem) 

4.13 

0.39 

6.3 

XlQ Ratio 

2.76E-02 

2.15E-02 

7-8 

Fermi 3 

TEDE (rem) 

1.14E-01 

8.37E-03 

6.3 

LPZ 

6.87E-02 

6.62E-02 

1.63E-01 

3.03E-01 

6.01 E-01 

25 

Revision 0 
September 2008 



Fermi 3
Combined License Application

Part 3: Environmental Report

ole 7.1-10 RWCU/SDC Line Break Coincident Iodine Spike
(DCD Doses are from DCD Table 15.4-23)

DCD Fermi 3

TEDE (rem) X/Q Ratio TEDE (rem)

Fermi 3Combined License ApplicationPart 3: Environmental Report

0.49 2.76E-02 1.35E-02

Table 7.1-11 RWCU/SDC Nne Break Pre-incident lodini
(DCD Doses aekfrom DCD Table 15.4-2%-

ike

7-9 Revision 0
September 2008

Table 7.1-11 

Fermi 3 
Combined License Application 

Part 3: Environmental Report 

RWCUlSDC Line Break Coincident Iodine Spike 
(DCD Doses are from DCD Table 15.4-23) 

EAB 

LPZ 

Limit 

DeD Fermi 3 

TEDE (rem) XlQ Ratio TEDE (rem) 

0.49 2.76E-02 1.35E-02 

0.047 2.15E-02 1.01 E-03 

2.5 2.5 

e Break Pre-Incident Iodin 
from DCD Table 15.4-2 

0.9 

25 

7-9 

Fermi 3 

TEDE (rem) 

2.70E-01 

2.00E-02 

25 

Revision 0 
September 2008 



New Tables 7.1-1 through 7.1-13

Table 7.1-1 Maximum 5 0 th percentile X/Q Values

Location

EAB

LPZ

LPZ

LPZ

LPZ

0-8 hr

8-24 hr

24-96 hr

96-720 hr

X/Q
(sec/m 3)

5.779E-05

3.046E-06

2.654E-06

1.969E-06

1.282E-06

New Tables 7.1-1 through 7.1-13 

Table 7.1-1 Maximum 50th percentile X/Q Values 

X/Q 
Location (sec/m3

) 

EAB 5.779E-05 

LPZ 0-8 hr 3.046E-06 

LPZ 8-24 hr 2.654E-06 

LPZ 24-96 hr 1.969E-06 

LPZ 96-720 hr 1.282E-06 



Table 7.1-2 Determination of X/Q Ratios

ESBWR Fermi 3 Ratio
Accident Location DCD X/Ql1" 5 0 th % XIQ (Fermi 3/DCD)

Feedwater Line Break (Pre- EAB 2.00E-03 5.779E-05 2.89E-02
Incident Iodine Spike &
Equilibrium Iodine Spike) LPZ 1.90E-04 3.046E-06 1.60E-02

Failure of Small Line Carrying EAB 2.00E-03 5.779E-05 2.89E-02
Primary Coolant Outside LPZ 0-8 hr 1.90E-04 3.046E-06 1.60E-02
Containment (Pre-Incident Iodine LPZ 8-24 hr 1.40E-04 2.654E-06 1.90E-02
Spike & Equilibrium Iodine
Spike) LPZ 24-96 hr 7.50E-05 1.969E-06 2.63E-02

LPZ 96-720 hr 3.OOE-05 1.282E-06 4.27E-02

MSLB (Pre-incident Iodine Spike EAB 2.00E-03 5.779E-05 2.89E-02
& Equilibrium Iodine Spike) LPZ 1.90E-04 3.046E-06 1.60E-02

LOCA EAB 2.OOE-03 5.779E-05 2.89E-02
LPZ 0-8 hr 1.90E-04 3.046E-06 1.60E-02

LPZ 8-24 hr 1.40E-04 2.654E-06 1.90E-02

LPZ 24-96 hr 7.50E-05 1.969E-06 2.63E-02

LPZ 96-720 hr 3.00E-05 1.282E-06 4.27E-02

Fuel Handling EAB 2.00E-03 5.779E-05 2.89E-02

LPZ 1.90E-04 3.046E-06 1.60E-02

RWCU/SDC (Pre-Incident Iodine EAB 2.OOE-03 5.779E-05 2.89E-02
Spike & Equilibrium Iodine
Spike) LPZ 1.90E-04 3.046E-06 1.60E-02

1. DCD X/Q values are taken from Reference 7.1-1, Section 15.4.

Table 7.1-2 Determination of X/Q Ratios 

ESBWR Fermi 3 Ratio 
Accident Location DCDXlQ(1) 50th %XlQ (Fermi 3/DCD) 

Feedwater Line Break (Pre- EAB 2.00E-03 5.779E-05 2.89E-02 
Incident Iodine Spike & 

LPZ 1.90E-04 3.046E-06 1.60E-02 
Equilibrium Iodine Spike) 

Failure of Small Line Carrying EAB 2.00E-03 5.779E-05 2.89E-02 
Primary Coolant Outside LPZ 0-8 hr 1.90E-04 3.046E-06 1.60E-02 
Containment (Pre-Incident Iodine LPZ 8-24 hr 1.40E-04 2.654E-06 1.90E-02 
Spike & Equilibrium Iodine 

LPZ 24-96 hr 7.50E-05 1.969E-06 2.63E-02 
Spike) 

LPZ 96-720 hr 3.00E-05 1.282E-06 4.27E-02 

MSLB (Pre-Incident Iodine Spike EAB 2.00E-03 5.779E-05 2.89E-02 
& Equilibrium Iodine Spike) LPZ 1.90E-04 3.046E-06 1.60E-02 

LOCA EAB 2.00E-03 5.779E-05 2.89E-02 

LPZ 0-8 hr 1.90E-04 3.046E-06 1.60E-02 

LPZ 8-24 hr 1.40E-04 2.654E-06 1.90E-02 

LPZ 24-96 hr 7.50E-05 1.969E-06 2.63E-02 

LPZ 96-720 hr 3.00E-05 1.282E-06 4.27E-02 

Fuel Handling EAB 2.00E-03 5.779E-05 2.89E-02 

LPZ 1.90E-04 3.046E-06 1.60E-02 

RWCu/SDC (Pre-Incident Iodine EAB 2.00E-03 5.779E-05 2.89E-02 
Spike & Equilibrium Iodine 

LPZ 1.90E-04 3.046E-06 1.60E-02 
Spike) 

1. DCD XlQ values are taken from Reference 7.1-1, Section 15.4. 



Table 7.1-3 Summary of Design Bases Accident Doses

Accident

Feedwater Line Break - Pre-
Incident Iodine Spike

Feedwater Line Break -
Equilibrium Iodine Spike

Location

EAB

LPZ

EAB

LPZ

EAB

LPZ

TEDE (rem)

1.16E-02

1.60E-03

2.89E-03

1.60E-03

1.101E-02

4.27E-03

Limit
(rem)(1)

25

25

2.5

2.5

25

25
Failure of Small Line Carrying
Primary Coolant Outside
Containment - Pre-incident
Iodine Spike

Failure of Small Line Carrying EAB 2.89E-03 2.5
Primary Coolant Outside LPZ 4.27E-03 2.5
Containment - Equilibrium
Iodine Spike

MSLB - Pre-Incident Iodine EAB 8.38E-02 25
Spike LPZ 4.81 E-03 25

MSLB - Equilibrium Iodine Spike EAB 5.78E-03 2.5

LPZ 1.60E-03 2.5

LOCA EAB 5.49E-01 25

LPZ 8.68E-01 25

Fuel Handling Accident EAB 1.18E-01 6.3

LPZ 6.41 E-03 6.3

RWCU/SDC - Equilibirum Iodine EAB 1.44E-02 2.5
Spike LPZ 1.60E-03 2.5

RWCU/SDC - Pre-Incident EAB 2.20E-01 25
Iodine Spike LPZ 1.12E-02 25

Control Rod Drop Evaluation of radiological
consequences not required

Spent Fuel Cask Drop Evaluation of radiological
consequences not required

1. Radiological limits are taken from Regulatory Guide 1.183 and NUREG-0800.

Table 7.1-3 Summary of Design Bases Accident Doses 

Limit 
Accident Location TEDE (rem) (rem)(1) 

Feedwater Line Break - Pre- EAB 1.16E-02 25 
Incident Iodine Spike LPZ 1.60E-03 25 

Feedwater Line Break - . EAB 2.89E-03 2.5 
Equilibrium Iodine Spike LPZ 1.60E-03 2.5 

Failure of Small Line Carrying EAB 1.10E-02 25 
Primary Coolant Outside LPZ 4.27E-03 25 
Containment - Pre-Incident 
Iodine Spike " 
Failure of Small Line Carrying EAB 2.89E-03 2.5 
Primary Coolant Outside LPZ 4.27E-03 2.5 
Containment - Equilibrium 
Iodine Spike 

MSLB - Pre-Incident Iodine EAB 8.38E-02 25 
Spike LPZ 4.81E-03 25 

MSLB - Equilibrium Iodine Spike EAB 5.78E-03 2.5 

LPZ 1.60E-03 2.5 

LOCA EAB 5.49E-01 25 

LPZ 8.68E-01 25 

Fuel Handling Accident EAB 1.18E-01 6.3 

LPZ 6.41 E-03 6.3 

RWCU/SDC - Equilibirum Iodine EAB 1.44E-02 2.5 
Spike LPZ 1.60E-03 2.5 

RWCU/SDC - Pre-Incident EAB 2.20E-01 25 
Iodine Spike LPZ 1.12E-02 25 

Control Rod Drop Evaluation of radiological 
consequences not required 

Spent Fuel Cask Drop Evaluation of radiological 
consequences not required 

1. Radiological limits are taken from Regulatory Guide 1.183 and NUREG-0800. 



Table 7.1-4 Feedwater Line Break Pre-incident Iodine Spike
(DCD Doses are from DCD Table 15.4-16)

DCD
TEDE

EAB
LPZ
Limit

(rem)
0.40
0.10

J/Q
Ratio

2.89E-02
1.60E-02

Fermi 3
TEDE
(rem)

1.16E-02
1.60E-03

25

Table 7.1-5 Feedwater Line Break Equilibrium Iodine Spike
(DCD Doses are from DCD Table 15.4-16)

DCD
TEDE
(rem)
0.10
0.10

XIQ
Ratio

2.89E-02
1.60E-02

Fermi 3
TEDE
(rem)

2.89E-03
1.60E-03

2.5

EAB
LPZ
Limit

Table 7.1-6 Small Line Carrying Primary Coolant Outside Containment
Pre-incident Iodine Spike
(DCD Doses are from DCD Table 15.4-19)

DCD Fermi 3
TEDE X/Q TEDE
(rem) Ratio (rem)

EAB 0.38 2.89E-02 1.10E-02
LPZ 0.10 4.27E-02 4.27E-03
Limit 25

Reference 7.1-1 does not provide time-dependent LPZ
doses for this incident; thus, the Fermi 3 LPZ dose is
determined by multiplying the total DCD dose by the
maximum x/Q Ratio.

Table 7.1-4 Feedwater Line Break Pre-Incident Iodine Spike 
(DCD Doses are from DCD Table 15.4-16) 

DCD Fermi 3 
TEDE X/Q TEDE 
(rem) Ratio (rem) 

EAB 0.40 2.89E-02 1.16E-02 
LPZ 0.10 1.60E-02 1.60E-03 
Limit 25 

Table 7.1-5 Feedwater Line Break Equilibrium Iodine Spike 
(DCD Doses are from DCD Table 15.4-16) 

DCD Fermi 3 
TEDE X/Q TEDE 
(rem) Ratio (rem) 

EAB 0.10 2.89E-02 2.89E-03 
LPZ 0.10 1.60E-02 1.60E-03 
Limit 2.5 

Table 7.1-6 Small Line Carrying Primary Coolant Outside Containment 
Pre-Incident Iodine Spike 
(DCD Doses are from DCD Table 15.4-19) 

DCD Fermi 3 
TEDE X/Q TEDE 
(rem) Ratio (rem) 

EAB 0.38 2.89E-02 1.10E-02 
LPZ 0.10 4.27E-02 4.27E-03 
Limit 25 

Reference 7.1-1 does not provide time-dependent LPZ 
doses for this incident; thus, the Fermi 3 LPZ dose is 
determined by multiplying the total DeD dose by the 
maximum xJQ Ratio. 



Table 7.1-7 Small Line Carrying Primary Coolant Outside Containment
Equilibrium Iodine Spike
(DCD Doses are from DCD Table 15.4-19)

DCD Fermi 3
TEDE XIQ TEDE
(rem) Ratio (rem)

EAB 0.10 2.89E-02 2.89E-03
LPZ 0.10 4.27E-02 4.27E-03
Limit 2.5

Reference 7.1-1 does not provide time-dependent LPZ
doses for this incident; thus, the Fermi 3 LPZ dose is
determined by multiplying the total DCD dose by the
maximum x/Q Ratio.

Table 7.1-8 Main Steam Line Break Pre-incident Iodine Spike
(DCD Doses are from DCD Table 15.4-13)

DCD
TEDE
(rem)

2.9
0.3

X/Q
Ratio

2.89E-02
1.60E-02

Fermi 3
TEDE
(rem)

8.38E-02
4.81 E-03

25

EAB
LPZ
Limit

Table 7.1-9 Main Steam Line Break Equilibrium Iodine Spike
(DCD Doses are from DCD Table 15.4-13)

DCD Fermi 3
TEDE XJQ TEDE
(rem) Ratio (rem)

EAB 0.2 2.89E-02 5.78E-03
LPZ 0.1 1.60E-02 1.60E-03
Limit 2.5

\ 

Table 7.1-7 Small Line Carrying Primary Coolant Outside Containment 
Equilibrium Iodine Spike 
(DCD Doses are from DCD Table 15.4-19) 

DCD Fermi 3 
TEDE X/Q TEDE 
(rem) Ratio (rem) 

EAB 0.10 2.89E-02 2.89E-03 
LPZ 0.10 4.27E-02 4.27E-03 
Limit 2.5 

Reference 7.1-1 does not provide time-dependent LPZ 
doses for this incident; thus, the Fermi 3 LPZ dose is 
determined by multiplying the total DeD dose by the 
maximum xlQ Ratio. 

Table 7.1-8 Main Steam Line Break Pre-Incident Iodine Spike 
(DCD Doses are from DCD Table 15.4-13) 

DCD Fermi 3 
TEDE X/Q TEDE 
(rem) Ratio (rem) 

EAB 2.9 2.89E-02 8.38E-02 
LPZ 0.3 1.60E-02 4.81 E-03 
Limit 25 

Table 7.1-9 Main Steam Line Break Equilibrium Iodine Spike 
(DCD Doses are from DCD Table 15.4-13) 

DCD Fermi 3 
TEDE X/Q TEDE 
(rem) Ratio (rem) 

EAB 0.2 2.89E-02 5.78E-03 
LPZ 0.1 1.60E-02 1.60E-03 
Limit 2.5 



Table 7.1-10 Loss of Coolant Accident
(DCD Doses are from DCD Table 15.4-9)

DCD Fermi 3
TEDE XJQ TEDE
(rem) Ratio (rem)

EAB 19.0 2.89E-02 5.49E-01
LPZ 20.3 4.27E-02 8.68E-01
Limit 25

Reference 7.1-1 does not provide time-dependent LPZ
doses for this incident; thus, the Fermi 3 LPZ dose is
determined by multiplying the total DCD dose by the
maximum x/Q Ratio.

Table 7.1-11 Fuel Handling Accident (Reactor Building or Fuel Building)
(DCD Doses are from DCD Table 15.4-4)

DCD
TEDE
(rem)

X/Q
Ratio

Fermi 3
TEDE
(rem)

EAB 4.10 2.89E-02 1.18E-01
LPZ 0.40 1.60E-02 6.41E-03
Limit 6.3

Table 7.1-12 RWCU/SDC Line Break Equilibrium Iodine Spike
(DCD Doses are from DCD Table 15.4-23)

DCD
TEDE
(rem)
0.50
0.10

XIQ
Ratio

2.89E-02
1.60E-02

Fermi 3
TEDE
(rem)

1.44E-02
1.60E-03

2.5

EAB
LPZ
Limit

Table 7.1-10 Loss of Coolant Accident 
(DCD Doses are from DCD Table 15.4-9) 

DCD Fermi 3 
TEDE XJQ TEDE 
(rem) Ratio (rem) 

EAB 19.0 2.89E-02 5.49E-01 
LPZ 20.3 4.27E-02 8.68E-01 
Limit 25 

Reference 7.1-1 does not provide time-dependent LPZ 
doses for this incident; thus, the Fermi 3 LPZ dose is 
determined by multiplying the total DeD dose by the 
maximum x/Q Ratio. 

Table 7.1-11 Fuel Handling Accident (Reactor Building or Fuel Building) 
(DCD Doses are from DCD Table 15.4-4) 

DCD Fermi 3 
TEDE XJQ TEDE 
(rem) Ratio (rem) 

EAB 4.10 2.89E-02 1.18E-01 
LPZ 0.40 1.60E-02 6.41 E-03 
Limit 6.3 

Table 7.1-12 RWCu/SDC Line Break Equilibrium Iodine Spike 
(DCD Doses are from bCD Table 15.4-23) 

DCD Fermi 3 
TEDE XJQ TEDE 
(rem) Ratio (rem) 

EAB 0.50 2.89E-02 1.44E-02 
LPZ 0.10 1.60E-02 1.60E-03 
Limit 2.5 



Table 7.1-13 RWCU/SDC Line Break Pre-Incident Iodine Spike
(DCD Doses are from DCD Table 15.4-23)

DCD
TEDE
(rem)

XIQ
Ratio

Fermi 3
TEDE
(rem)

EAB 7.6 2.89E-02 2.20E-01
LPZ 0.7 1.60E-02 1.12E-02
Limit 25

Table 7.1-13 RWCUlSDC Line Break Pre-Incident Iodine Spike 
(DCD Doses are from DCD Table 15.4-23) 

DCD Fermi 3 
TEDE X/Q TEDE 
(rem) Ratio (rem) 

EAB 7.6 2.89E-02 2.20E-01 
LPZ 0.7 1.60E-02 1.12E-02 
Limit 25 
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NRC RAI AC7.2-1

Provide in electronic format the input and output files for the MACCS2 code used to evaluate the
consequences of severe accidents in the ER. Include allfiles required to run the code for the base
case calculation as well as sensitivities with respect to the release height, energy, meteorology,
and precipitation assumptions.

Supplemental Information

During the site audit, Detroit Edison presented new severe accident consequence and risk
estimates using DCD Revision 5, and Probabilistic Risk Assessment (PRA) Revision 3. The NRC
staff will run the MACCS2 code and compare the results of its calculations with the results of
Detroit Edison's calculations.

Response

Electronic files used for the MACCS2 evaluation of the consequences of severe accidents in the
Environmental Report are being provided in this letter as an enclosed CD. An inventory of the
files on that CD is provided in Appendix C to this letter.

The input and output files for the MACCS2 code provided in this letter represent the data used to
evaluate the consequences of severe accidents using DCD Revision 5 and Probabilistic Risk
Assessment (PRA) Revision 3. These data files correspond to the updated severe accident
analysis as presented in response to RAI AC7.2-2, which is also provided in this letter.

Proposed COLA Revision

None

Attachment 2 to 
NRC3-09-00 14 
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NRC RAI AC7.2-1 
\ 

Provide in electronic format the input and output files for the MACCS2 code used to evaluate the 
consequences of severe accidents in the ER. Include all files required to run the code for the base 
case calculation as well as sensitivities with respect to the release height, energy, meteorology, 
and precipitation assumptions. 

Supplemental Information 

During the site audit, Detroit Edison presented new severe accident consequence and risk 
estimates using DCD Revision 5, and Probabilistic Risk Assessment (PRA) Revision 3. The NRC 
staff will run the MA CCS2 code and compare the results of its calculations with the results of 
Detroit Edison's calculations. 

Response 

Electronic files used for the MACCS2 evaluation of the consequences of severe accidents in the 
Environmental Report are being provided in this letter as an enclosed CD. An inventory of the 
files on that CD is provided in Appendix C to this letter. 

The input and output files for the MACCS2 code provided in this letter represent the data used to 
evaluate the consequences of severe accidents using DCD Revision 5 and Probabilistic Risk 
Assessment (PRA) Revision 3. These data files correspond to the updated severe accident 
analysis as presented in response to RAI AC7.2-2, which is also provided in this letter. 

Proposed COLA Revision 

None 
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NRC RAI AC7.2-2

Provide the revised results for accident-specific impacts to population and land from the Fermi 3
severe accident analysis, similar to that provided in Table 7.2-1 in the ER.

Supporting Information

Detroit Edison has revised the values in ER Table 7.2-1 based on new MA4CCS2 calculations
using ESB WR DCD Rev 5 and PRA Rev 3. Therefore, revised values for the ER Table 7.2-1
are needed for review and confirmatory analysis.

Response

The Detroit Edison Fermi 3 COLA, Environmental Report (ER), Revision 0, was based on GEH
ESBWR DCD Revision 4. The evaluation for accident-specific impacts to population and land
from the Fermi 3 severe accident analysis using GEH ESBWR DCD Rev 5 and PRA Rev 3 has
been completed. This analysis utilized population projections to the year 2060 to maintain
consistency with ER Section 2.5.1 and the Evacuation Time Estimate (ETE) projections. The
data presented in this response represents MACCS2 calculation results submitted in the response
to RAI AC7.2-1 in this letter. The correct text for ER Sections 7.2 and 7.3 representing this
analysis is reflected in the attached markup.

Proposed COLA Revision

Fermi 3 COLA Part 3, ER Sections 7.2 and 7.3 will be revised to include the updated analysis as
reflected in the attached markup.
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NRC3-09-0014 
Page 2 

NRC RAI AC7.2-2 

Provide the revised results for accident-specific impacts to population and landfrom the Fermi 3 
severe accident analysis, similar to that provided in Table 7.2-1 in the ER. 

Supporting Information 

Detroit Edison has revised the values in ER Table 7.2-1 based on new MACCS2 calculations 
using ESBWR DCD Rev 5 and PRA Rev 3. Therefore, revised values for the ER Table 7.2-1 
are needed for review and confirmatory analysis. 

Response 

The Detroit Edison Fermi 3 COLA, Environmental Report (ER), Revision 0, was based on GEH 
ESBWR DCD Revision 4. The evaluation for accident-specific impacts to population and land 
from the Fermi 3 severe accident analysis using GEH ESBWR DCD Rev 5 and PRA Rev 3 has 
been completed. This analysis utilized population projections to the year 2060 to maintain 
consistency with ER Section 2.5.1 and the Evacuation Time Estimate (ETE) projections. The 
data presented in this response represents MACCS2 calculation results submitted in the response 
to RAI AC7.2-1 in this letter. The correct text for ER Sections 7.2 and 7.3 representing this 
analysis is reflected in the attached markup. 

Proposed COLA Revision 

Fermi 3 COLA Part 3, ER Sections 7.2 and 7.3 will be revised to include the updated analysis as 
reflected in the attached markup. 
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Markup of Detroit Edison COLA
(following 21 pages)

The following markup represents how Detroit Edison intends to reflect this RAI response in a
future submittal of the Fermi 3 COLA. However, the same COLA content may be impacted by
revisions to the ESBWR DCD, responses to other COLA RAIs, other COLA changes, plant
design changes, editorial or typographical corrections, etc. As a result, the final COLA content
that appears in a future submittal may be different than presented here.
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7.2 Severe Accidents

Severe accidents are those involving multiple failures of equipment to function. The likelihood of
occurrence is lower for severe accidents than for design basis accidents, but the consequences of
such accidents may be higher. Although severe accidents are not part of the design basis for the
plant, the Nuclear Regulatory Commission (NRC), in its Policy Statement on Severe Reactor
Accidents Regarding Future Designs and Existing Plants (50 FR 32138), requires the completion of
a probabilistic risk assessment (PRA) for severe accidents for new reactor designs. This
requirement is codified under 10 CFR 52.47.

General Electric (GE) completed a PRA for the ESBWR design (Reference 7.2-3) as part of the
application for design certification. The GE analysis used generic, but conservative, meteorology
and regional characteristics and determined that severe accident impacts are within the safety
goals established by the NRC.

In this section, Detroit Edison presents an update of the generic PRA analysis, which includes
Fermi site-specific characteristics. The analysis evaluates the impacts of a severe accident at
Fermi 3 to demonstrate that the impacts are bounded in the generic analysis performed for the
ESBWR certification and to support performing the severe accident mitigation alternatives analyses
in Section 7.3.

7.2.1 GE Methodology

The GE PRA for the ESBWR established a containment event tree which defined the possible end
states of the containment following a severe accident. Using EPRI's Modular Accident Analysis
Program (MAAP) code, GE determined that 10 release categories with 15 source term categories
would represent the entire suite of potential severe accidents. A release frequency was assigned to
each of the 15 source term categories (Table 7.2-1).

The 10 release categories and associated source term categories are as follows:

1. Break Outside of Containment (BOC) - Radioactivity is released through an unisolated
break outside of containment in the shutdown cooling piping allowing direct
communication between the reactor pressure vessel and the environment outside of
containment. This is followed by no injection of cooling water into the reactor pressure
vessel. Two separate locations of a break in the piping were selected for determining
source term categories in this release category, one mid-level in the reactor pressure
vessel (BOCa) and the other at the lower-level (BOCb).

2. Containment Bypass (BYP) - Radioactivity is released directly to the atmosphere from
containment due to a failure of the containment isolation system to function. Sequences
in which the reactor pressure vessel is depressurized generally result in the core being
uncovered earlier than those with a failure to depressurize. Both a low pressure
sequence (BYPa) and a high pressure sequence (BYPb) were selected for determining
the source term categories for this release category.
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3. Core-Concrete Interaction Dry (CCID) - This release category applies to sequences in
which the containment fails due to interaction between the core and the containment
concrete. The deluge function is assumed to fail, and the lower drywell debris bed is
uncovered. Sequences in which the containment vessel is not depressurized may result
in earlier containment vessel failure. A low pressure sequence (CCIDa) and a high
pressure sequence (CCIDb) were selected for determining the source term in this

release category.

4. Core-Concrete Interaction Wet (CCIW) - This release category applies to sequences in
which the containment fails due to interaction between the core and containment
concrete. The deluge function works; however, the basemat internal melt arrest and

coolability device is not effective in providing debris bed cooling. Unlike the CCID
category, cooling water is present and provides the potential of scrubbing for the
radionuclides that evolve from the debris bed, thus reducing the magnitude of the source
term. Sequences in which the reactor vessel is not depressurized may result in earlier
reactor vessel failure. A low pressure sequence (CCIWa) and a high pressure

sequence (CCIWb) were selected for determining the source term categories
associated with each sequence in this release category.

5. Ex-Vessel Steam Explosion (EVE) - This release category applies to sequences in
which the reactor vessel fails at low pressure and a significant steam explosion occurs.

Containment depressurization is assumed to occur when the vessel fails, at which time
there is direct communication with the environment. Due to the uncertainties associated
with equipment damage and water availability, no credit is taken for lower drywell water
to reduce the source term.

6. Filtered Release (FR) - Radioactivity is released by manually venting the containment
from the suppression chamber air space. This action may be implemented to limit the

containment pressure increase if containment heat removal fails or the containment is

over pressurized. Venting the suppression chamber forces the radionuclides through

the suppression pool, which reduces the magnitude of the source term.

7. Overpressure-Vacuum Breaker (OPVB) - This release category applies to sequences in
which the vacuum breaker failure has occurred (either by failing to close or by remaining
open in a pre-existing condition), resulting in failure of the containment pressure

function, which in turn causes failure in containment heat removal. Two sequences are
associated with this release category, both high (OPVBa) and low pressure sequences
(OPVBb) were selected for source term categories.

8. Overpressure - Early Containment Heat Removal Loss (OPW1) - This release category
applies to sequences in which containment heat removal fails within 24 hours after event
initiation. A sequence with the reactor pressure vessel failure at high pressure was
selected because it has an earlier failure and higher probability of the loss of

containment heat removal. Containment heat removal is assumed to be unavailable for

the duration of the sequence.
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9. Overpressure - Late Containment Heat Removal Loss (OPW2) - This release category
applies to sequences in which containment heat removal fails in the period after that
addressed by OPW1, above, until 72 hours after onset of core damage. The passive
containment cooling system is assumed to be unavailable 24 hours after event initiation,
and the availability of the fuel and auxiliary pool cooling system is determined. A
sequence with the reactor pressure vessel failure at high pressure was selected
because it has an earlier failure and higher probability of the loss of containment heat
removal. Containment heat removal is terminated 24 hours after the event initiation.

10. Technical Specification Leakage (TSL) - This category applies to sequences in which
the containment is intact and the only release is due to the maximum leak rate allowed

by Technical Specifications. For additional conservatism, the area of containment
studie- Ileakage corresponding to the maximum allowable Technical Specification leak rate was
•tu,•dieddoubled to produce the representative source term used for this release category.

In additio direct containment heating (DCH) category was evaluated. The DCH category applies

to sequence n which the reactor fails at high pressure and a significant DCH event occurs. GE
subsequently termined that catastrophic containment failure due to DCH is physically
unreasonable and st4ios local damage to the liner in the lower drywell as a sensitivity case. Thus,
no DCH sequence was evaluated for the baseline case.

GE then used the MACCS2 (MELCOR Accident Consequence Code System) (Reference 7.2-9) to
model the environmental consequences of severe accidents, using generic, but conservative,
meteorological and population parameters to represent a generic ESBWR site. The analysis
focused on the 24-hour period following core damage, as a measure of the consequences from a
large release and, therefore, did not address the long-term exposure pathways such as ingestion,
inhalation of re-suspended material, or groundshine subsequent to plume passage. GE also
considered the releases for the first 72 hours after core damage. Additional details of analysis are
found in the ESBWR PRA (Reference 7.2-3) and are reported in the ESBWR Design Control
Document (Reference 7.2-4).

7.2.2 Site Specific Methodology

For Fermi 3, the MACCS2 computer code was used to evaluate offsite risks and consequences of
severe accidents, using Fermi site-specific information. MACCS2 simulates the impact of severe
accidents at nuclear power plants on the surrounding environment. The principal phenomena
considered in MACCS2 include atmospheric transport, mitigation actions based on dose projection,

dose accumulation by a number of pathways including food and water ingestion, early and latent
human health effects, and economic costs. The specific pathways modeled include external

exposure to the passing plume, external exposure to material deposited on the ground, inhalation of
material in the passing plume or re-suspended from the ground, and ingestion of contaminated food
and surface-water. The MACCS2 code primarily addresses dose from the air pathway, but also
calculates dose from surface runoff and deposition on surface-water. The MACCS2 code also
evaluate the extent of land contamination. For Fermi 3, the analysis used site-specific
meteorolo y and population data (Subsection 2.5.1) and extended the analysis to include long-term

water ingestion
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exposure pathways, such as ingestion, over the life cycle of the accident. Ingestion exposure was

determined using the COMIDA2 food model option of MACCS2.

To assess human health impacts, the analysis determined the collective dose to the 50-mi region

population, number of latent cancer fatalities, and number of early fatalities associated with a
severe accident. Economic costs were also determined, including the costs associated with
short-term relocation of people, decontamination of property and equipment, interdiction of food
supplies, and indirect costs resulting from loss of use of the property and incomes derived as a
result of the accident.

Five files provide input to a MACCS2 analysis: ATMOS, EARLY, CHRONC, MET, and SITE.

ATMOS provides data to calculate the amount of material released to the atmosphere that is

dispersed and deposited. The calculation uses a Gaussian plume model. Important inputs in this
file include the core inventory, release fractions, and geometry of the reactor and associated
buildings. This input data is taken from GE's generic PRA.

The second file, EARLY, provides inputs to calculations regarding exposure in the time period
immediately following the release, including parameters describing breathing rates and sheltering.

Important site-specific information includes emergency response information such as evacuation
Insert I

L The third input file, CHRONC, provides data for calculating long-term impacts and economic costs

and includes region-specific data on agriculture and economic factors. These files access a
meteorological file that uses actual Fermi meteorological monitoring data and a site characteristics
file which is built using SECPOP2000 (Reference 7.2-5).

Seven years of site specific meteorological data (2001 through 2007) were evaluated. MACCS2
requires a calendar year of meteorological data for the MET file. The year 2002 meteorological
data was selected for subsequent analysis because it resulted in the greatest cost risk, resulted in
Q percent of the maximum population dose risk, and also was the most complete yearly data set.

D In addition, sensitivities were perfor population er six years of meteorological data.

The SITE file requires the 50-mi popula ion istr ution as well as agricultural-economic data.
SECPOP2000 (Reference 7.2-5) incorporates 2000"census data for the 50-mi region around the
Fermi site. For this analysist d • p9 t tho ,ear 2077, ucin

Insert 2 count cpo..... @r.Wth ratoz^ MACCS2 also requires the spatial distribution of certain agriculture
and economic data (fraction of land devoted to farming, annual farm sales, fraction of farm sales
resulting from dairy production, and property value of farm and non-farm land) in the same manner

as the population. This was done by applying the SECPOP2000 program, changing the regional

economic data format to comply with MACCS2 input requirements. In this case, SECPOP2000
was used to access data from the 1997 National Census of Agriculture. The program's
specification of crop production parameters for the 50-mi region (e.g., fraction of farmland devoted
to grains, vegetables, etc.) was also applied.
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The exposure model assumed that 95% of the 0-10 mile residents would

evacuate. The evacuation time for 2060 was estimated in two parts.

- An 80-minute delay was assumed before evacuation begins after

declaration of a General Emergency.

- The evacuation rate was estimated by escalating the 2008 population and
reducing the evacuation speed proportionally. This is conservative because

it assumes that the existing evacuation routes are saturated in the 2008

evacuation time estimate, and any increases in population growth will

result in reduced evacuation speeds. This resulted in an estimated outward

speed of 1.12 meters per second.

Exposures to the plume were assumed to terminate when the population

were 10 miles from the release point.
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Subsection 2.5.1, was used.
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The analysis used the resulting MACCS2 calculations and release frequency information to

determine risk. The sum of the accident frequencies is known as the core damage frequency and
includes only internally initiated events during reactor operation. Risk is the product of frequency of
an accident times the consequences of the accident. The consequence can be any measure of
release impacts such as radiation dose and economic cost. Dose-risk is the product of the
collective dose times the release frequency. Because the ESBWR's severe accident analysis

addressed a suite of accidents, the individual risks were summed to provide a total risk. The same
process was applied to estimating cost-risk. Risk from these consequences can be reported as

person-rem per reactor year or dollars per reactor year.
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7.2.3 Consequences to Population Groups Insert3

The pathway consequences to population groups including air pathways, surface-water, and
groundwater pathways are discussed in the following sections. The presence of threatened and
endangered species and federally designated critical habitat are discussed in Subsection 2.4.1 and
Subsection 2.4.2. As necessary, the impacts on threatened and endangered species due to the
previously calculated radiation exposure levels are discussed in Subsection 5.4.4.

7.2.3.1 Air Pathways

Each of the accident categories was analyzed with MACCS2 to estimate population dose, number
of early and latent fatalities, cost, and farm land requiring decontamination. The analysis
conservatively assumed that evacuation occurs during adverse weather conditions following
declaration of a General Emergency. It was also conservatively assumed that the evacuation
routes were already at full capacit . Therefore, the increased population expected in the year 287;7
would take longer to evacuate. or each accident category, the risk for each analytical endpoint 2060
was calculated by multiplyingthe analytical endpoint by the accident category frequency and
adding across all accident cat gories. The results are provided in Table 7.2-1.
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The pathway consequences to population groups including air pathways, surface-water, and 
groundwater pathways are discussed in the following sections. The presence of threatened and 
endangered species and federally designated critical habitat are discussed in Subsection 2.4.1 and 
Subsection 2.4.2. As necessary, the impacts on threatened and endangered species due to the 
previously calculated radiation exposure levels are discussed in Subsection 5.4.4. 

7.2.3.1 Air Pathways 

Each of the accident categories was analyzed with MACCS2 to estimate population dose, number 
of early and latent fatalities, cost, and farm land requiring decontamination. The analysis 
conservatively assumed that evacuation occurs during adverse weather conditions following 
declaration of a General Emerg~ncy. It was also conservatively assumed that the evacuation 
routes were already at full capacit . Therefore, the increased population expected in the year Z&rr 
would take longer to evacuate. or each accident category, the risk for each analytical endpoint j2060 I 
was calculated by multiplying he analytical endpoint by the accident category frequency and 
adding across all accident cat gories. The results are provided in Table 7.2-1. 
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The analysis assumed a ground level release height and no release heat for each accident
releasehypothesized, consistent with the GE analysis. A sensitivity analysis was

performed for each of these assumptions. A middle of containment and a top of

containment release was compared to the ground level release and the dose-risk
increased by +6i 2 percent and 4-4.1 _percent respectively. The cost-risk for the middle of

containment and top of containment release had a similar increase of 0-98-1 .7 percent

and 4-.7-5.2 percent respectively. A release heat of 1 MW and 10 MW was compared to
the base case of no release heat and the dose-risk increased by 0&64-0.59 percent and 3-4-

3.5 percent respectively, while the cost-risk increased by 078-7-0.90 percent and 5.3-6.0
percent respectively. A sensitivity analysis was performed on the precipitation input
where the site specific precipitation rate was doubled and halved. The doubled
precipitation resulted in a decrease in both the dose-risk and cost-risk of 0:64-0.66

percent and 07-.-0.17 percent respectively. The halved precipitation resulted in an

increase in the dose-risk of 0-64-0.31 _percent and no change in the cost-risk. In addition,
a sensitivity analysis was performed on the conservative assumption that the final 40- to
50-mi ring has constant meteorology, including constant precipitation. This assumption

forces the deposition of the remaining airborne radioactivity within 50-mi of the site.
The precipitation in the 40- to 50-mi ring was set equal to the time varying site-specific
precipitation and resulted in a reduction in the dose-risk of 2-7 25 percent and a reduction
in the cost-risk of 35 33 percent when compared to the base case."
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percent and &.-78-0.17 percent respectively. The halved precipitation resulted in an 
increase in the dose-risk of &.64-0.31 percent and no change in the cost-risk. In addition, 
a sensitivity analysis was performed on the conservative assumption that the final 40- to 
50-mi ring has constant meteorology, including constant precipitation. This assumption 
forces the deposition of the remaining airborne radioactivity within 50-mi ofthe site. 
The precipitation in the 40- to 50-mi ring was set equal to the time varying site-specific 
precipitation and resulted in a reduction in the dose-risk of Z7- lipercent and a reduction 
in the cost-risk of 3-5 lipercent when compared to the base case." 
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7.2.3.2 Surface-Water Pathways

People can be exposed to radiation when airborne radioactivity is deposited onto the ground and
runs off into surface-water or is deposited directly onto surface-water. The exposure pathway can
be from drinking the water, submersion in the water (swimming), undertaking activities near the
shoreline (fishing and boating), or ingestion of fish or shellfish. For the surface-water pathway,
MACCS2 only calculates the dose from drinking the water. It is conservatively assumed that all
water within 50 mi of the site is drinkable. The mia*4wm., MACCS2 code severe accident dose-risk
to the 50-mi population from drinking the water is 8e-• 10-4 person-rem per year of ESBWR
operation. As shown in Table 7.2-1, this value is the sum of all accident category risks. 18.-1

Surface-water bodies within the 50-mi region of the Fermi site that are accessible to the public
include Lake Erie, River Raisin, Huron River, Maumee River, Lake St. Clair, Detroit River, and other
smaller water bodies. In NUREG-1437, the NRC evaluated doses from the aquatic food pathway
(fishing) for the current nuclear fleet of reactors, including Fermi 2 (Reference 7.2-8). The aquatic
food pathway dose for Fermi 2 was 1400 person-rem. Actual dose-risk values would be expected
to be much less (by a factor of 2 to 10) due to interdiction of contaminated foods (Reference 7.2-8).
Examination of the atmospheric dose-risk from severe accidents to the population within 50 mi of
operating nuclear plants resulted in dose-risks ranging from 0.55 to 68 person-rem per reactor year
for nuclear plants undergoing license renewal. The Fermi 3 atmospheric pathway dose of 6•e64
person-rem per reactor year is significantly lower. Given the dependency of surface-water doses
on airborne releases, it is reasonable to conclude that the doses from surface-water sources would
be consistently lower than that reported above for the Fermi 2 surface-water pathway.

Doses associated with submersion in the water and undertaking activities near the shoreline are not
modeled by MACCS2, and NUREG-1437 does not provide specific data on submersion and
shoreline activities. However, it does indicate that these contributors to dose are much less than for
drinking water and consuming aquatic foods.

7.2.3.3 Groundwater Pathways

People can also receive dose from groundwater pathways. Radioactivity released during a severe
accident can enter groundwater and may move through an aquifer and eventually be discharged to
surface-water.

NUREG-1437 evaluated the groundwater pathway dose, based on the analysis in NUREG-0440,
the Liquid Pathway Generic Study (LPGS) (Reference 7.2-6). NUREG-0440 analyzed a core
meltdown that contaminated groundwater, which subsequently contaminated surface-water.
NUREG-0440 did not analyze direct consumption of groundwater because it assumed a limited
number of potable groundwater wells and limited accessibility.

The LPGS results provide conservative, uninterdicted population dose estimates for six generic
categories of plants. These dose estimates were one or more orders of magnitude less than those
attributed to the atmospheric pathway. Therefore, although the Fermi site was not one of the
reactors analyzed, the doses from the Fermi 3 site groundwater pathway would be expected to be
much less than the doses from the atmospheric pathway, given that all categories of plant locations
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be consistently lower than that reported above for the Fermi 2 surface-water pathway. 

Doses associated with submersion in the water and undertaking activities near the shoreline are not 
modeled by MACCS2, and NUREG-1437 does not provide specific data on submersion and 
shoreline activities. However, it does indicate that these contributors to dose are much less than for 
drinking water and consuming aquatic foods. 

7.2.3.3 Groundwater Pathways 

People can also receive dose from groundwater pathways. Radioactivity released during a severe 
accident can enter groundwater and may move through an aquifer and eventually be discharged to 
surface-water. 

NUREG-1437 evaluated the groundwater pathway dose, based on the analysis in NUREG-0440, 
the Liquid Pathway Generic Study (LPGS) (Reference 7.2-6). NUREG-0440 analyzed a core 
meltdown that contaminated groundwater, which subsequently contaminated surface-water. 
NUREG-0440 did not analyze direct consumption of groundwater because it assumed a limited 
number of potable groundwater wells and limited accessibility. 

The LPGS results provide conservative, uninterdicted population dose estimates for six generic 
categories of plants. These dose estimates were one or more orders of magnitude less than those 
attributed to the atmospheric pathway. Therefore, although the Fermi site was not one of the 
reactors analyzed, the doses from the Fermi 3 site groundwater pathway would be expected to be 
much less than the doses from the atmospheric pathway, given that all categories of plant locations 
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showed the same trend. It is noted that, as discussed in Subsection 2.3.1, the Fermi site is not over

or near a sole source aquifer.

7.2.4 Comparison to U.S. NRC Safety Goals

The ESBWR PRA evaluates performance of the ESIBWR under generic conditions to three safety

goals: (1) individual risk goal, (2) societal risk goal, and (3) radiation risk goal (Reference 7.2-3).
These goals are defined in the following subsections. Table 7.2-2 provides the quantitative
evaluation of these three safety goals and the Fermi site-specific calculation of these risk values.

7.2.4.1 Individual Risk Goal

The risk to an average individual in the vicinity of a nuclear power plant of experiencing a prompt
fatality resulting from a severe reactor accident should not exceed one-tenth of one percent

(0.1 percent) of the sum of "prompt fatality risks" resulting from other accidents to which members
of the U.S. population are generally exposed. As defined in the Safety Goals Policy statement (51
FR 30028), "vicinity" is the area within one mile of the plant site boundary. "Prompt Fatality Risks"

are defined as the sum of risks which the average individual residing in the vicinity of the plant is

exposed to as a result of normal daily activities (driving, household chores, occupational activities,

etc). For this evaluation, the sum of prompt fatality risks was taken as the U.S. accidental death risk
value of 37.7 deaths per 100,000 people per year (Reference 7.2-2).

7.2.4.2 Societal Risk Goal

The risk to the population in the area near a nuclear power plant of cancer fatalities that might result

from its operation should not exceed one-tenth of one percent (0.1 percent) of the sum of the
cancer fatality risks resulting from all other causes. As defined in the Safety Goal Policy Statement

(51 FIR 30028), "near" is within 10 miles of the plant. The cancer fatality risk was taken as 191.4
deaths per 100,000 people per year based upon National Center for Health Statistics data for

2001-2004 (Reference 7.2-2).

7.2.4.3 Radiation Dose Goal

The probability of an individual exceeding a whole body dose of 25 rem at a distance of 0.5 mile
from the reactor shall be less than one in a million per reactor year.

7.2.5 Conclusions

The total calculated dose-risk to the PO-mii population from airborne releases from an ESBWR
reactor at the Fermi site would be 6.891 person-rem per reactor year (Table 7.2-1). This value is
less than the population risk for all current reactors that have undergone license renewal, and less

than that for the five reactors analyzed in NUREG-1150 (Reference 7.2-7).

surface-water pathway is SMALL. Under the severe accident scenarios, surface-water is primarily

/ Comparisons 
with the existing nuclear reactor fleet (Subsection 

7.2.3.2) indicate that risk from the

contaminated by atmospheric deposition. The ESBWR atmospheric pathway doses are

significantly lower than those of the current nuclear fleet. Therefore, it is reasonable to conclude

(new paragraph) Seventy-five percent of the Fermi 3 dose-risk is from late phase pathway exposures,
especially groundshine and ingestion. The Fermi 3 early phase dose-risk, 0.0071 person-rem per reactor
year, can be compared with the GEH generic calculation of 24-hour dose-risk (which does not include late
phase exposure) of 0.017 person-rem per reactor year; GEH did not calculate late phase consequences.
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that the doses from the surface-water pathway at the Fermi site would be consistently lower than
those reported in Subsection 7.2.3.2 for the current fleet.

The risks of groundwater contamination from a severe ESBWR accident (see Subsection 7.2.3.3)
would be much less than the risk from currently licensed reactors. Additionally, interdiction could
substantially reduce the groundwater pathway risks.
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The results from the analysis discussed in this section are used in Section 7.3 to determine if there
are any cost-beneficial design alternatives that should be considered to mitigate the impacts
described herein.
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Insert 41

For comparison, as reported in Subsection 5.4.3, the whole body dose from the
Fermi site normal airborne releases is predicted to be 22.2 person-rem annually. As
previously described, dose-risk is dose times frequency. Normal operations have a
frequency of one. Therefore, the dose-risk for normal operations is 22.5 person-
rem per reactor year. Comparing this value to the severe accident dose-risk of
0.028 person-rem per reactor year indicates that the dose risk from severe accidents
is approximately 0.1 percent of the dose-risk from normal operations.

The probability-weighted risk of early and late cancer fatalities from a severe
accident at the Fermi site in the surrounding 50-mile population projected for 2060
of 7.7 million is reported as 1.8 x 10 -5 fatalities per reactor year in Table 7.2-1.
For a 60-year reactor operating life, this population cancer fatality risk becomes 1.1
x 10-3.

The probability of an individual dying from any cancer from any cause is
approximately 0.23 for men and 0.20 for women over a lifetime (Reference 7.2-1).
This implies that more than 1.5 x 106 members of the 50- mile popul'ation will die
of cancer.

The cancer fatality risk from a severe accident at Fermi 3 to the 50-mile population
is then less than 10-7 percent of the background risk, which is much less than the
societal risk goal of 0.1 percent of the background risk.

\.' 

Insert 4 I 
For comparison, as reported in Subsection 5.4.3, the whole body dose from the 
Fermi site normal airborne releases is predicted to be 22.2 person-rem annually. As 
previously described, dose-risk is dose times frequency. Normal operations have a 
frequency of one. Therefore, the dose-risk for normal operations is 22.5 person
rem per reactor year. Comparing this value to the severe accident dose-risk of 
0.028 person-rem per reactor year indicates that the dose risk from severe accidents 
is approximately 0.1 percent of the dose-risk from normal operations. 

The probability-weighted risk of early and late cancer fatalities from a severe 
accident at the Fermi site in the surrounding 50-mile population projected for 2060 
of7.7 million is reported as 1.8 x 10 -5 fatalities per reactor year in Table 7.2-1. 
For a 60-year reactor operating life, this population cancer fatality risk ,becomes 1.1 
x 10-3. II 

The probability of an individual dying from any cancer from any cause is 
approximately 0.23 for men and 0.20 for women over a lifetime (Reference 7.2-1). 
This implies that more than 1.5 x 106 members of the 50- mile popJ'l~ation will die 
of cancer. 

The cancer fatality risk from a severe accident at Fermi 3 to the 50-mile population 
is then less than 10-7 percent of the background risk, which is much less than the 
societal risk goal of 0.1 percent of the background risk. 
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Table 7.2-1 Impacts to the Population and Land from Fermi 3 Severe Accidents Analysis

Replace the numbers of this table with the numbers represented by Insert 5.
Release Population Number of Fatalities

.Frequency Dose-Risk (per reactor year) Cost-Risk Water Ingestion Land Re ring
Accident er reactor (person-rem per (dollars per Dose (person-rem Decqýt mination
Category1  r)2  reactor year) Early Late reactor year) per reactor year) (ac per reactor year)

BOCa 7.4x10-l-O 3.2x10-3 2.3x10-8 2.4x10-6 8.1 1.3x10-4 1.5x10-5

BOCb 7.4x10-11 1.5x10-3 4.7x10-10 9.3x10-7 3.1 \1.2 1.3x10-5

BYPa 1.5x10-12 4.6x -5 8.6x10-11 3.0x10-8 0.12 , .9x10-7 3.8x10-7

BYPb 5.5x10-11 1.9x10-3 :,,3.5x10-10 1.6x10-6 3.6 1.8x10-5 1.0x10-5

CCIDa 1.0x10-12 2.5x10-5 9. -18 1.5x10-8 8102 5.9x10-7 2.8x10-7

C01Db 1.0x10-12 2.4-10-5 7.8x1014 **1.5x10-8 6.1.10-2 3.6x10-7 2.4x10-7

COIWa 5.3x10-11 4.3x10-6 0.0 2.6 - 1.8x10-4 6.5xl0-9 3.9x10-9

CCIWb 4.6x10-" 4.410-4 0.0 O'ý 2.6x10-7 1.2 5.4x 10-6 4.8x10-6

EVE 6.1x10-1O 2.2x 10-2 2. 0O11 1.3x10-5 6.2x10-4 2.4x10-4

FR 1.0.10-12 5.2x 10-6 0.0 3.1x10-9 4.2x10-3 1.8x 10-8 2.6x 10-8

OPVBa 3.0x10-l' 3.0 0.0 1.8x10-9 3.6x 10-3 410-8 2.1.10-8

OPVBb 5.7x 10-12 "O_4.7x10-5 1.3x10-16 2.8x 0-8 4.6x 10-2 1.9x1 ll 2.8-1 0-7

OPW1 1.0x101 8.7x10-6 0.0 5.2-10-9 9.3x10-3 3.7-10-8 5.7xl108

OPW2 )K10o-12 1.2x10-6 0.0 7.2x10-10 2.1x.10-4 3.2-10-9 .6x10-9

TSL 1.1.10-8 2.0- 10-3 0.0 1.2x10-6 0.37 3.8 x10-6 3.2 x -6

To1.2x10-8 3.1.10-2 2.4x10-8 2.0x10-5 91 8.0x10-4 2.Rx10-4

Notes:
1. Reference 7.2-3, Table 9-1
2. Reference 7.2-3, Table 10.3-3a
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Table 7.2-1 Impacts to the Population and Land from Fermi 3 Severe Accidents Analysis 

Replace the nllUnmlbers of this table with the mnmbers represenllted by iJInsert 5. 
Release Population Number of Fatalities 

Frequency Dose-Risk (per reactor year) Cost-Risk Water Ingestion 
Accident er reactor (person-rem per (dollars per Dose (person-rem 

Category1 r)2 reactor year) Early Late reactor year) per reactor year) 

BOCa 3.2x10-3 2.3x10-8 2.4x10-6 8.1 1.3x10-4 

BOCb 7.4x10-11 4.7x10-1O 9.3x10-7 3.1 

BYPa 1.5x10-12 8.6x 1 0-11 3.0x10-8 0.12 

BYPb 5.5x10-11 1.6xlO-6 1.8x10-5 

CCIDa 1.0x10-12 2.5x10-5 5.9x10-7 

CCIDb 1.0x10-12 2.4x 1 0-5 3.6xlO-7 

CCIWa 5.3x10-11 4.3x10-6 6.5x10-9 

CCIWb 4.6x10-11 4.4x10-4 5.4xlO-6 

EVE 6.1x10-1O 2.2xlO-2 1.3xlO-5 6.2x10-4 

FR 1.0x 1 0-12 3.1 x 1 0-9 

OPVBa 3.0x10-13 0.0 1.8x10-9 3.6xlO-3 

OPVBb 5.7x10-12 1.3x10-16 2.8x 10-8 4.6xlO-2 

OPW1 8.7x10-6 0.0 5.2x10-9 9.3x10-3 

OPW2 1.2xlO-6 0.0 7.2xlO-1O 2.1xlO-4 3.2x10-9 

2.0xlO-3 0.0 1.2x10-6 0.37 3.8x10-6 

1.2xlO-8 
-' 

3.1 x10-2 2.4xlO-8 2.0x10-5 91 8.0x10-4 

Notes: 

1. Reference 7.2-3, Table 9-1 
2. Reference 7.2-3, Table 10.3-3a 
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ring 
Dec mination 

per reactor year) 

1.5x10-5 

1.3x10-5 

3.8x10-7 

1.0x10-5 

2.8xlO-7 

2.4x10-7 

3.9xlO-9 

4.8x10-6 

2.4xlO-4 

2.6x 10-8 

2.1x10-8 

2.8x10-7 

Revision 0 
September 2008 



Insert 5

Number of Fatalities

Release P opulation (per rmactor year)
Frequency Dose4-isk Cost-Risk Water Ingesbon Land ReqUiring

Accident (perreactor (person-rem per per me (person-

CaeoV yaf reactor year) alyLt r(acorla pr rum eoamain
Cao y r e r readoryea per reactor year) (acres perreactoryearl

B OC a 7.4xlO+1 2.9xl 0- 1.6x10" 2.1 x10' 7.4 1.3x 104 1.5x10'5

BOCb 7.4xlO"11  1.3x10" 6.0xlx0-0  8.2xl 01 2.8 1.4x10 5  1.3xl0. 5

BYPa 1.5x10"-1 4.1x10" 5.3x10 11 2.6xl 0- 0.11 9.1 x10 4  3.8x107

BYPb 5.5xlO" 1.8x10" 4.8x00"> 1.5x 104  3.3 1.8xl0a 1.0xl0"

CCIDa 1.0x10"1' 2.3x10" 5.6x10 1  1.4x10- 7.3x10' 6.0x10 2.8x10z7

CCIDb 1flx10"1" 2.3x10" 5.9x10-1f 1.4 x1i0-" 5.6x10- 3.7x10 1- 2.4x10-

CCIWa 5.3x10t" 4.0x100 0.0 2.4x10' 3.1x10' 8.6x109 4.0x10

C CIWb 4.6x10" 4.lx10 4  0.0 2.5x1 0" 1.0 5.5x10 4.8x10"4

EVE 6.1 X10" 2.1X102 2.50X10" 1.2x1 0" 68 6.3 x10 4  2.4x10-4

F R 1.0x10"1" 4.7x10" 0.0 2.8xl 04  3.8x0 0- 1.9 xi00 2.7x10

OPVBa 3.0x10-13  2.7x104 0.0 1.6x1A0- 3.2x10" 1.4x10" 2.1xl10-

OPVBb 5.7x10 1' 4.4x10" 3.4x10-1` 2.6xA0- 4.2x10' 2.0x10-' 2.8x10"7

OPW1 1.0x10 1 ' 8.0x1015 0.0 4.8x1" 8.3xA0-3 3.80xl 5.8x10f

OPW2 1.0x10 12  1.1x105  0.0 6.5x10-U1  2.0x10 4  3.3 x1 0- 1.7x10'

TSL 1.1 xlO 1.8x10i3 0.0 1.1 x1 0i' 0.39 3.90x0' 3.3x10t

Total 1.2 xlO1 2.9x10-2 1.8x10 1 1.8x01U 83 8.1 x10 4 2.8x10.4

IInsert 5 

Number of Fil:ilities 
Release P opuliltion (per n!IiIctDryar1 

War Ingestion Frequency Dose-Risk Cost-Risk Lan d Req Li ri,. 
Accident (perractDr (person-rem per Eilr1y Lil:e (d 011 iIr5 per Dose (person- Decontimination 
Cidegory1 yeilr1

1 reactor yar1 react or yar1 
rem 

(acres per reactor y ar1 per reactor yeil" 

BOCa 7.4xlO-11 2.9x10-<! 1.6x1O-e 2.1x1 Q"'i 7.4 1.3x10-4 1.5xW-5 

BOCb 7.4xlO-11 1.3x1O-<! 6.ox1(J111 8.2x-l (J' 2.8 1.4x10-5 1.3xW-5 

BYPa 1.5x 10-12 4.1x10-6 5.3x1Q-11 2.6x1o-e 0.1'1 9.-1 x10-" 3.8x10-7 

BYPb 5.5xlO-11 1.8x10-<! 4.8x1(J111 1.5x 10-ti 3.3 1.8x10-6 1.0x10-5 

CCIDa 1.ox 10-12 2.3x10-6 5.6x1011i 1.4x1 a-e 7.3x1 [r2 6.0 x1 0-" 2.8xW-7 

CCIDb 1.ox 10-12 2.3x10-6 5 .9x1 (J1:! 1.4x1 a-e 5.6x1~ 3.7 x1 0-" 2.4xW-7 

CCIWa 5.3xlO-11 4.0x10-li 0.0 2.4x1 ~ 3.1x10-l 6.6 x1 O.g 4.ox1~ 

CCIWb 4.6xlO-11 4.1x10" 0.0 2.5x10-' 1.0 5.5 x1 O-li 4.8xW-1i 

EVE 6.1 xlO- 111 2.1x10-:! 2.5x10-111 1.2x1 Q-fi 68 6.3x10" 2.4x1O-4 

FR 1.0xlO-12 4.7x10-li 0.0 2.8x1~ 3.8x1~ 1.9 x1 0-8 2.7x1 a-e 
OPVBa 3.oxlO-1:! 2.7x10-li 0.0 1.6x1 ~ 3.2x1~ 1.4x10-8 2.1x10-B 

OPVBb 5.7xlO- 12 4.4x10-6 3 .4x1 0- 15 2.6x1 a-e 4.2x1 [r2 2.0 x1 0-" 2.8xW-7 

OPW1 1.ox 10-12 8.0x10-li 0.0 4.8x1~ 8.3x1~ 3.8 x1 0-8 5 .8x1 a-e 

OP\1\J2 1.ox 10-12 1.1 x 105 0.0 6.5x10-111 2.0x10-l 3.3 x1 O.g 1.7x1~ 

TSL 1.1 x10-B 1.8x10-<! 0.0 1 .1 x1 Q"'i 0.39 3.9x10-li 3 .3x1 Q"'i 

Total 1.2x10-B 2.9x10-:! 1.8x10-e 1.8x1 Q-fi 83 8.1 x'10" 2.8x10-4 
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_Table_7.2-_2-C.omparisono.ofEer.mi_3_-ResuItsAoU..S._NRCSafetyGoals
Re lacethe numbers of this table with the numbers represented by Insert 6.

. S a f e t y R is_ _k r

Prompt Fatality Risk Cancer Fatality Risk Prob Ity of
(Individual 0-1 mi) (0-10 mi cancers) Exce ng 0.25 Sv (25

Year of Fermi Site (deaths per reactor (deaths per year per rem) at 0.5 mi
Meteorological Data year) reactor year) (per reactor-year)

2001 o-12 8.52x`10 2.42x10-9

2002 8.32x10A 8. 10-14 2.35x1O-9

2003 9.31x10-12 9.95x10-14 2.88x10-9

2004 8.15x10-12 .45x10-14 2.43x10-9

2005 8.31 x 9.29 -14 2.53xlO-9

2006 45x1012 8.74x10-14" ,. 2.48x10-9

2007 8.37x10-12 8.83x10-14 2.791x 10-9

Safety Go 3.77x 10-7 (2) 1.91x10-6 (2)

Gene BWR 8.2x1o01  1.lXlO' 1  2.1Ox
ýnalys~is1

Notes:
1. Reference 7.2-3
2. Reference 7.2-2
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Iable_I.2=2_C.om,pads,on_o.f..Ee,rmLl_ResuUs_to_U . .s.._NRC_S.a,fety_G,oals, ____ '""'71 

IRe Race the IlHnmlbeJr§ of this talble with the ]runmlbers JrepJresente<lllby Insert 6. 
Safety Risk 

Prompt Fatality Risk Cancer Fatality Risk 
(Individual 0-1 mi) (0-10 mi cancers) 

(deaths per reactor (deaths per year per 
year) reactor year) 

2001 8.52x1Q-1 

2002 

2003 

2004 

2005 

2006 

8.83x10-14 

3.77x10-7 (2) 1.91x10-6 (2) 

8.2x10-11 1.1x10-11 

Notes: 
1. Reference 7.2-3 
2. Reference 7.2-2 

7-20 

Prob Ityof 
Exce ng 0.25 Sv (25 

rem) at 0.5 mi 
(per reactor-year) 

2.42x1Q-9 

2.35x1Q-9 

2.88x10-9 

2.43x1Q-9 

2.53x10-9 

2.48x10-9 
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Insert 6 E

Prompt Fatality Risk
(IndiMd dal 0 -1 miQ

(deaths per rector
year)

Cancer Fatality Risk
(0-10 mi cancner)

(deaths per year per
reactor year7

Probabil ily of
ExceedingO25 Sv 125

rem) atO- mi
(per reactor4year)

Year of Ferm i
Site

Meteorological
Data

2001

2002

2003

2004

2005

2006

2007

Safety Goal

Generic ESBWR
Analysis 1

5.299x 010'

4.8 6x 100' 2

5.50x 01"9

4.82x 10`12

4.92xl O" 12

4.93xl O" 2

4.9 3x1 O '2

3.7 7xl 0- '-

8.2o<101I

8.2 1X10-'4

8.14x10"1 '

9.17x109.

8.16x10"'
4

8.65x10-14

8.31 xl10' 4

8.44x10 14

1.91 X1 0.6(

1.1x10011

1.48xl 0'

1.46xl 0

1.74xl 0e

1.53xl 0

1 49xl 0'

1.46xl 0e

1.72xl 0'

<10-6(1)
2.1 OXI09

Q)

IInsert 6 

Prom pt Fmility Risk Cancer Fatllil¥ Risk ProbDil iI¥ of 
(Ind ivi dUll a -1 m i) (0-10 mi cancers) ExceedingO.25 SV (25 

Year ofFerm i (deaths per reactor (dl5ll:hs per year per rem) mas mi 

Site year) reactor year) (per reactor-year) 

Ml!b!orologicil 
Dati 

2001 5.29x1 (Jl::! B.21x1 (J14 1.48x1 Cf"l 

2002 4.86x1 (Jl::! 8.14x1(J14 1.46x1 Cf"l 

2003 5.50X10- 1::! 9.17x1O-14 1.74x10-!i 

2004 4.82x1 (Jl::! 8.16x1 (J14 1.53x1 Cf"l 

2005 4.92x1(Jl::! 8.65x1 (J14 1.49x1 Cf"l 

2006 4.93xWl::! 8.31x1O-14 1.46x1 ~ 

2007 4.93xWl::! 8.44x1 a14 1.72x1~ 

Safety Goal 3 .77x1 0-' (2) 1 .91 x1 CJ.8 (4J < 1 CJ.8 (1) 

Generic ES BWR 8.2x1 a" 1.1x10-" 2.1Ox109 

Analysis 1 
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7.3 Severe Accident Mitigation Alternatives

U.S. Environmental Protection Agency regulations require that a discussion on environmental
consequences include mitigation measures (40 CFR 1502.16(h)). Mitigation measures should be
considered even for impacts that would not be significant by themselves, if the overall proposed
action could have significant impacts.

As described in Section 7.2, General Electric (GE) performed a probabilistic risk analysis (PRA) for
the ESBWR as part of the design certification process (Reference 7.3-1). This analysis determined
that severe accident impacts are within the safety goals established by the NRC. Detroit Edison
extended the GE generic PRA to examine Detroit Edison's proposed ESBWR unit at the Fermi site
and concluded that the generic analysis remains valid for the site. The analysis discussed in this
section provides assurance that there are no cost-beneficial design alternatives that would need to
be implemented at Fermi 3 to mitigate the small impacts described in Section 7.2.

7.3.1 The SAMA Analysis Process

Design or procedural modifications that could mitigate the consequences of a severe accident are
known as severe accident mitigation alternatives (SAMAs). In the past, SAMAs were known as
SAMDAs, severe accident mitigation design alternatives, which primarily focused on design
changes and did not 6onsider procedural modifications. For an existing plant with a well-defined
design and established procedural controls, the normal evaluation process for identifying potential
SAMAs includes four steps:

1. Define the base case - The base case is defined by the dose-risk and cost-risk of a
severe accident before implementation of any SAMAs. A plant's PRA is the primary
source of data in calculating the base case. The base case risks are converted to a
monetary value for subsequent use in screening SAMAs. Section 7.2 presents the base
case dose- and cost-risk for a single ESBWR at the Fermi site.

2. Identify and screen potential SAMAs - Potential SAMAs can be identified from the
plant's Individual Plant Examination, the plant's probabilistic risk assessment, and the
results of other plants' SAMA analyses. Each potential SAMA in the list is assigned a
conservatively low implementation cost based on historical costs for similar design
changes and/or engineering judgment, and is then compared to the base case value
from Step 1, above. SAMAs with higher implementation cost than the base case value
are not evaluated further. SAMAs with a lower implementation cost than the base case
screening value go to Step 3.

3. Determine the cost and net value of each SAMA - Each SAMA remaining after Step 2
receives a detailed engineering cost evaluation, developed using current plant
engineering processes. If the SAMA continues to pass the screening value, Step 4 is
performed.

4. Determine the benefit associated with each screened SAMA - Each SAMA that passes
the screening in Step 3 is evaluated using the PRA model to determine the reduction in
risk associated with implementation of the proposed SAMA. The reduction-in-risk
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U.S. Environmental Protection Agency regulations require that a discussion on environmental 
consequences include mitigation measures (40 CFR 1502.16(h)). Mitigation measures should be 
considered even for impacts that would not be significant by themselves, if the overall proposed 
action could have significant impacts. 

As described in Section 7.2, General Electric (GE) performed a probabilistic risk analysis (PRA) for 
the ESBWR as part of the design certification process (Reference 7.3-1). This analysis determined 
that severe accident impacts are within the safety goals established by the NRC. Detroit Edison 
extended the GE generic PRA to examine Detroit Edison's proposed ESBWR unit at the Fermi site 
and concluded that the generic analysis remains valid for the site. The analysis discussed in this 
section provides assurance that there are no cost-beneficial design alternatives that would need to 
be implemented at Fermi 3 to mitigate the small impacts described in Section 7.2. 

7.3.1 The SAMA Analysis Process 

Design or procedural modifications that could mitigate the consequences of a severe accident are 
known as severe accident mitigation alternatives (SAMAs). In the past, SAMAs were known as 
SAMDAs, severe accident mitigation design alternatives, which primarily focused on design 
changes and did not consider procedural modifications. For an existing plant with a well-defined 
design and established procedural controls, the normal evaluation process for identifying potential 
SAMAs includes four steps: 

1. Define the base case - The base case is defined by the dose-risk and cost-risk of a 
severe accident before implementation of any SAMAs. A plant's PRA is the primary 
source of data in calculating the base case. The base case risks are converted to a 
monetary value for subsequent use in screening SAMAs. Section 7.2 presents the base 
case dose- and cost-risk for a single ESBWR at the Fermi site. 

2. Identify and screen potential SAMAs - Potential SAMAs can be identified from the 
plant's Individual Plant Examination, the plant's probabilistic risk assessment, and the 
results of other plants' SAM A analyses. Each potential SAMA in the list is assigned a 
conservatively low implementation cost based on historical costs for similar design 
changes and/or engineering judgment, and is then compared to the base case value 
from Step 1, above. SAMAs with higher implementation cost than the base case value 
are not evaluated further. SAMAs with a lower implementation cost than the base case 
s~reening value go to Step 3. 

3. Determine the cost and net value of each SAMA - Each SAM A remaining after Step 2 
receives a detailed engineering cost evaluation, developed using current plant 
engineering processes. If the SAMA continues to pass the screening value, Step 4 is 
performed. 

4. Determine the benefit associated with each screened SAMA - Each SAMA that passes 
the screening in Step 3 is evaluated using the PRA model to determine the reduction in 
risk associated with implementation of the proposed SAMA. The reduction-in-risk 
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benefit is converted to a monetary value and is then compared to the detailed cost
estimate. Those SAMAs with reasonable cost-benefit ratios are considered for
implementation.

In the absence of a completed plant with established procedural controls, the analysis process is
limited to demonstrating that the severe accident analysis using Fermi-specific parameters is
bounded by the GE severe accident analysis and to determining what magnitude of plant-specific
design or procedural modification would be cost-effective. Determining the magnitude of
cost-effective design or procedural modifications is the same as defining the base case (Step 1) for
existing nuclear units. The base case benefit value is calculated by assuming the current dose-risk
of the unit could be reduced to zero and assigning a defined dollar value for this change in risk. Any
design or procedural change cost that exceeded the benefit value ývould not be considered
cost-effective.

The dose-risk and cost-risk results (Section 7.2 analyses) are converted to a monetary value in
accordance with methods established in NUREG/BR-0184 (Reference 7.3-3). NUREG/BR-0184
presents methods for determining the value of decreases in risk using four types of attributes:
public health, occupational health, offsite property, and onsite property. Any SAMAs in which the
conservatively low implementation cost exceeds the base case valuation would not be expected to
pass the screening in Step 2. If the baseline analysis produces a value that is below that expected
for implementation of any reasonable SAMA, no matter how inexpensive, then the remaining two
steps of the SAMA process are not necessary.

7.3.2 The GE-Hitachi ESBWR SAMDA Analysis

The GE-Hitachi (GEH) SAMDA analysis was provided to the NRC in Reference 7.3-2. GEH
compiled a list of potential SAMDAs based on the Advanced Boiling Water Reactor SAMA study
and license renewal environmental reports. Some SAMDAs were then screened out based on their
inapplicability to the ESBWR design or because they were already included in the ESBWR design.
SAMDAs with implementation costs that far exceeded any reasonable benefit or had very low
benefits were also excluded. None of the SAMDAs passed the screening process.

GEH compared the implementation costs for each SAMDA to the maximum severe accident risk
reduction value possible and found that none of the SAMDAs would be cost-effective.

7.3.3 Monetary Valuation of the Fermi 3 Base Case

The principal inputs to the calculations are: core damage frequency, dose-risk and cost-risk, dollars
per person-rem, licensing period, and economic discount rate.

. The core damage.frequency, including both internal and external events, is 6.61 x 10-8 per
year (Reference 7.3-1).

. The dose-risk and cost-risk are reported in Table 7.2-1.

. The calculations use $2000 per person-rem, provided in NUREG/BR-0184.

0 The licensing period is assumed to be 60 years for the calculations, rather than the 40-year
period in the Combined License (COL) application, to be consistent with the GEH analysis.

7-22 Revision 0
September 2008

Fermi 3 
Combined License Application 

Part 3: Environmental Report 

benefit is converted to a monetary value and is then compared to the detailed cost 
estimate. Those SAMAs with reasonable cost-benefit ratios are considered for 
implementation. 

In the absence of a completed plant with established procedural controls, the analysis process is 
limited to demonstrating that the severe accident analysis using Fermi-specific parameters is 
bounded by the GE severe accident analysis and to determining what magnitude of plant-specific 
design or procedural modification would be cost-effective. Determining the magnitude of 
cost-effective design or procedural modifications is the same as defining the base case (Step 1) for 
existing nuclear units. The base case benefit value is calculated by assuming the current dose-risk 
of the unit could be reduced to zero and assigning a defined dollar value for this change in risk. Any 
design or procedural change cost that exceeded the benefit value would not be considered 
cost -effective. 

The dose-risk and cost-risk results (Section 7.2 analyses) are converted to a monetary value in 
accordance with methods established in NUREG/BR-0184 (Reference 7.3-3). NUREG/BR-0184 
presents methods for determining the value of decreases in risk using four types of attributes: 
public health, occupational health, offsite property, and onsite property. Any SAMAs in which the 
conservatively low implementation cost exceeds the base case valuation would not be expected to 
pass the screening in Step 2. If the baseline analysis produces a value that is below that expected 
for implem'entation of any reasonable SAMA, no matter how inexpensive, then the remaining two 
steps of the SAMA process are not necessary. 

7.3.2 The GE-Hitachi ESBWR SAMOA Analysis 

The GE-Hitachi (GEH) SAMOA analysis was provided to the NRC in Reference 7.3-2. GEH 
compiled a list of potential SAMDAs based on the Advanced Boiling Water Reactor SAMA study 
and license renewal environmental reports. Some SAMDAs were then screened out based on their 
inapplicability to the ESBWR design or because they were already included in the ESBWR design. 
SAMDAs with implementation costs that far exceeded any reasonable benefit or had very low 
benefits were also excluded. None of the SAMDAs passed the screening process. 

GEH compared the implementation costs for each SAMOA to the maximum severe accident risk 
reduction value possible and found that none of the SAMDAs would be cost-effective. 

7.3.3 Monetary Valuation of the Fermi 3 Base Case 

The principal inputs to the calculations are: core damage frequency, dose-risk and cost-risk, dollars 
per person-rem, licensing period, and economic discount rate. 

The core damage. frequency, including both internal and external events, is 6.61 x 10-8 per 
year (Reference 7.3-1). 

The dose-risk and cost-risk are reported in Table 7.2-1. 

The calculations use $2000 per person-rem, provided in NUREG/BR-0184. 

The licensing period is assumed to be 60 years for the calculations, rather than the 40-year 
period in the Combined License (COL) application, to be consistent with the GEH analysis. 
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The economic discount rate is assumed to be 7 percent, consistent with the GEH analysis.
In addition, a sensitivity analysis is included using 3 percent. The NRC recommends using

a 7 percent discount rate and performing a sensitivity analysis using 3 percent

(Reference 7.3-3).

Using these inputs, the maximum monetary value associated with complete risk reduction is

presented in Table 7.3-1. The monetary value (the maximum averted cost-risk) is conservative
because no SAMA can reduce the core damage frequency to zero.

The maximum averted cost-risk of $1e for a single ESBWR at the Fermi site is sufficiently small

that no design changes would be cost- ffective to implement. This is consistent with the GEH
analysis that demonstrates that cost-effe tive designs to mitigate severe accidents have already
been incorporated into the design submitt d for certification. Even with a conservative 3 percent
discount rate, the valuation of the averted 'sk is only $ These values compare closely to

the GEH generic analysis result of $4628 f the best estirate and $41 ,383 for the upper bound
estimate. - $14'410$

A review was erformed of the compilation of SAMAs in NEDO-33206 to identify procedural and
administrative e~ra.asures that were not considered design alternatives (Reference 7.3-2). Most of

these items relate~ to PWRs and have no relevance to the ESBWR. Those administrative and

procedural measures applicable to the ESBWR will be considered for implementation when

procedures are devel ed prior to fuel load, as long as their cost does not exceed the maximum

value associated with a rting all risk of severe accidents.

Accordingly, no cost-ben i~cial SAMDAs have been identified. Further, pursuant to 10 CFR

51 .30(d), the NRC will, asp rt of its design certification rulemaking, prepare an environmental

a 

P 
e•

assessm ent evaluating th o s a dbenefits of SAM DAs for the ESBW R. Pursuant to 10 CFR

51 .50(c)(2) and 51 .75(c)(2), this vironmental assessment may be incorporated by reference into

e he an

the ER upon completion. 
wGEH concluded 

(Reference 
7.3-2) that, even for their upper bound

7.3.4 Refer ncesestim ate, none of the SA M D A candidates w ere cost beneficial.

7.3-1 GE Energy, "ESBWR Probabilistic Risk Assessment," NEDO-33201, •eii~~,

•" V -]Revision 3, May 2008.

7.3-2 GE-Hitachi Nuclear Energy Americas LLC, "ESBWR Severe Accident Mitigation Design

Alternatives," NEDO-33306, Revision 1, August 2007.

7.3-3 U.S. Nuclear Regulatory Commission, "Regulatory Analysis Technical Evaluation

Handbook," NUREG/BR-01 84, January 1997.
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The economic discount rate is assumed to be 7 percent, consistent with the GEH analysis. 
In addition, a sensitivity analysis is included using 3 percent. The NRC recommends using 
a 7 percent discount rate and performing a sensitivity analysis using 3 percent 
(Reference 7.3-3). 

Using these inputs, the maximum monetary value associated with complete risk reduction is 
presented in Table 7.3-1. The monetary value (the maximum averted cost-risk) is conservative 
because no SAMA can reduce the core damage frequency to zero. 

The maximum averted cost-risk of $15,38~ for a single ESBWR at the Fermi site is sufficiently small 
that no design changes would be cost- ffective to implement. This is consistent with the GEH 
analysis that demonstrates that cost-effe tive designs to mitigate severe accidents have already 
been incorporated into the design submitt d for certification. Even with a conservative 3 percent 
discount rate, the valuation of the averted ·sk is only $32,957. These values compare closely to 
the GEH generic analysis result of $4628 f the best esti ate and $41,383 for the upper bound 

estimate. $14,410 $31,038 

erformed of the compilation of SAMAs in NEDO-33206 to identify procedural and 
administrative asures that were not considered design alternatives (Reference 7.3-2). Most of 
these items relat to PWRs and have no relevance to the ESBWR. Those administrative and 
procedural measu s applicable to the ESBWR will be considered for implementation when 
procedures are deve ed prior to fuel load, as long as their cost does not exceed the maximum 
value associated with a rting all risk of severe accidents. 

Accordingly, no cost-ben icial SAMDAs have been identified. Further, pursuant to 10 CFR 
51.30(d), the NRC will, as p rt of its design certification rulemaking, prepare an environmental 
assessment evaluating the co s and benefits of SAMDAs for the ESBWR. Pursuant to 10 CFR 
51.50(c)(2) and 51.75(c)(2), this vironmental assessment may be incorporated by reference into 
the ER upon completion. GEH concluded (Reference 7.3-2) that, even for their upper bound 

7.3.4 References estimate, none of the SAMDA candidates were cost beneficial. 

7.3-1 GE Energy, "ESBWR Probabilistic Risk Assessment," NEDO-33201, RS'v'isisR 2, 

-5eprembcr 2087·iRevision 3, May 2008. I 
7.3-2 GE-Hitachi Nuclear Energy Americas LLC, "ESBWR Severe Accident Mitigation Design 

Alternatives," NEDO-33306, Revision 1, August 2007. 

7.3-3 U.S. Nuclear Regulatory Commission, "Regulatory Analysis Technical Evaluation 
Handbook," NUREG/BR-0184, January 1997. 
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_Tabile_73-_l-Valuationo~ftbeD.etroitEdisonESB.W.R-_BaseCase_
Replace the numbers of this table with the numbers represented by Insert 7.

7% Discount Rate 3% Discount Rate

Offsite exp cost $4,789 $9

Offsite economic cost7ý $6,984 $13,809

Onsite exposure cost $76

Onsite cleanup cost $,$2,384

Replacement pow $2,571 $7,219

Total $15,381 $32,9
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Iable-1_3.:..1-Valuati.o.D_o.f_tbe_D.etro.iLEdis.O.D_ES.BWILBase_Case_----. 
Replace tllne Jllullmbelt's oftllnis table with tllne mnmbers It'e]plresentedi by Insert i. 

7% Discount Rate 

$4,789 

Onsite exposure cost 

Onsite cleanup cost 

$15,381 
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70/o Disc]out Rate

Offsite exposure cost

Offsite economic cost

Onsite exposure cost

Onsite cleanup cost

$4,434

$6,368

$33

$1,004

3% ThnmtRate

$8,768

$12,591

$76

$2,384

Replacement power $2,571 $7,219
co st

Total $14,410 $31,038

IInsert 7 I 

'70/0 DUc:aunt Rate J% llUc:auntR* 

Offsi te exp osure cost $4,434 $8,768 

Offsite economic cost $6,368 $12,591 

Onsite expo sure cost $33 $76 

Onsite cleanup co st $1,004 $2,384 

Replacement power $2,571 $7,219 
cost 

Total $14,410 $31,038 
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NRC RAI A02.7-4

Provide in electronic format all input and output files used in modeling, including PA VAN
(short-term, accidental releases), XOQDOQ (long-term, routine releases), and SACTI
(seasonal/annual cooling tower) models.

Supporting Information

These data are required by the staff to perform independent evaluations and assessments of
atmospheric diffusion characteristics and station impacts on the environment.

Response

Electronic files used for atmospheric diffusion modeling: PAVAN (short-term, accidental
releases), XOQDOQ (long-term, routine releases), and SACTI (seasonal/annual cooling tower)
models are being provided in this letter as an enclosed CD. An inventory of the files on that CD
is provided in Appendix C to this letter.

Proposed COLA Revision

None
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,) 

Provide in electronic format all input and output files used in modeling, including PA VAN 
(short-term, accidental releases), XOQDOQ (long-term, routine releases), and SACTI 
(seasonal/annual cooling tower) models. 

Supporting Information 

These data are required by the staff to perform independent evaluations and assessments of 
atmospheric diffusion characteristics and station impacts on the environment. 

Response 

Electronic files used for atmospheric diffusion modeling: PA VAN (short-term, accidental 
releases), XOQDOQ (long-term, routine releases), and SACTI (seasonal/annual cooling tower) 
models are being provided in this letter as an enclosed CD. An inventory of the files on that CD 
is provided in Appendix C to this letter. 

Proposed COLA Revision 

None 
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NRC RAI CR2.5.3-1

Provide copies of Native American consultations; documentation of meetings with the Wyandotte
Nation; and additional correspondence with the Wyandotte regarding the draft Phase I report
and the Wyandotte letter of support.

Supporting Information

Information included in this documentation will be used to complete the NEPA analysis and to
support compliance with the Section 106 process.

Response

The following are notes from a meeting held on June 16, 2008 in Trenton, MI between
representatives of Detroit Edison and the Wyandot of Anderdon Nation regarding the Fermi 3
power plant:

Attendance: Randall Westmoreland, DTE; Molly Lumpert-Coy, DTE; Chief Steve Gronda,
Mike Stailey; Tribal Elder

DTE personnel presented a power point presentation providing an overview of the Fermi 3
project and the application process. Topics included the following: Fermi site environmentally
sensitive areas; Environmental Report (ER) and NRC application development; proposed
construction plan overview; and proposed site arrangements including the cooling tower, the
intake structure, and the discharge pipe into Lake Erie.

-The Wyandot of Anderdon representatives expressed no significant concerns regarding the
project and offered to write a letter of support (Enclosure 1) contingent upon review of the draft
Phase 1 Cultural Resource report that was being prepared for the ER and for submittal to the
State Historic Preservation Office (SHPO). This report was subsequently provided to Mike
Stailey. They did not indicate any specific ties to the Fermi 2 property that they were aware of.
They indicated that their people did live in the Newport and Monroe, Michigan area.

The following letters, which were sent out to various Native American nation leaders, are
included in this response as Enclosure 2. With the exception of the first letter referenced below,
there were no responses to any of the following letters.

Letter from Molly Lumpert-Coy (DTE Energy) to Steve A. Gronda (The Wyandot of Anderdon
Nation), dated May 30, 2008
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NRC RAI CR2.S.3-1 

Provide copies of Native American consultations; documentation of meetings with the Wyandotte 
Nation; and additional correspondence with the Wyandotte regarding the draft Phase I report 
and the Wyandotte letter of support. 

Supporting Information 

Information included in this documentation will be used to complete the NEP A analysis and to 
support compliance with the Section 106 process. 

Response 

The following are notes from a meeting held on June 16,2008 in Trenton, MI between 
representatives of Detroit Edison and the Wyandot of Anderdon Nation regarding the Fermi 3 
power plant: 

Attendance: Randall Westmoreland, DTE; Molly Lumpert-Coy, DTE; Chief Steve Gronda, 
Mike Stailey; Tribal Elder 

DTE personnel presented a power point presentation providing an overview of the Fermi 3 
project and the application process. Topics included the following: Fermi site environmentally 
sensitive areas; Environmental Report (ER) and NRC application development; proposed 
construction plan overview; and proposed site arrangements including the cooling tower, the 
intake structure, and the discharge pipe into Lake Erie. 

-The Wyandot of Anderdon representatives expressed no significant concerns regarding the 
project and offered to write a letter of support (Enclosure 1) contingent upon review of the draft 
Phase 1 Cultural Resource report that was being prepared for the ER and for submittal to the 
State Historic Preservation Office (SHPO). This report was subsequently provided to Mike 
Stailey. They did not indicate any specific ties to the Fermi 2 property that they were aware of. 
They indicated that their people did live in the Newport and Monroe, Michigan area. 

The following letters, which were sent out to various Native American nation leaders, are 
included in this response as Enclosure 2. With the exception of the first letter referenced below, 
there were no responses to any of the following letters. 

Letter from Molly Lumpert-Coy (DTE Energy) to Steve A. Gronda (The Wyandot of Anderdon 
Nation), dated May 30, 2008 
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Letter from Molly Lumpert-Coy (DTE Energy) to David K. Sprague (Match-e-be-nash-she-wish
Band of Pottawatomi Indians of Michigan), dated May 30, 2008

Letter from Molly Lumpert-Coy (DTE Energy) to Ms. Laura Spurr (Huron Potawatomi, Inc.),
dated May 30, 2008

Letter from Molly Lumpert-Coy (DTE Energy) to Ms. Clarice M. Werle (Forest County
Potawatomi Community), dated May 30, 2008

Letter from Molly Lumpert-Coy (DTE Energy) to Mr. Harold G. Frank (Forest County
Potawatomi Community of Wisconsin), dated May 30, 2008

Letter from Molly Lumpert-Coy (DTE Energy) to Mr. Kenneth Meshiguad (Hannahville Indian
Community Council), dated May 30, 2008

Letter from Molly Lumpert-Coy (DTE Energy) to Chief (Saginaw Chippewa Tribal Council),
dated May 30, 2008

Proposed COLA Revision

None
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The Wyandot of Anderdon Nation
P.O. 68

Trenton Michigan
48138

Monday, July 14,2008

TO: Molly L. Coy
Regional Manager
DTE Energy

FROM: Steve Gronda
Grand Chief
Wyandot of Anderdon

Kwe Molly

We, the Wyandot of Anderdon, are honored by the DTE Energy offer to partner with the Wyandot
people in protecting one of our most precious natural resources, Lake Erie.
The discussion of future technologies for efficient engineering in the generation of electrical
power impressed us. We applaud and support DTE in their desire to reduce fossil fuel based
energy generation.
Upon further review of the documents presented, we are reassured of DTE's high industry
standards and safety ratings in operating nuclear power generation. We found the meetings
regarding the future construction of an additional nuclear power plant (Fermi 3) very cordial and
informative.
We look forward to learning more about these pursuits in the future.

Sincerely,
Steve Gronda,
Grand Chief
Wyandot of Anderdon Nation

The Wyandot of Anderdon Nation 
P.O. 68 

TO: Molly L. Coy 
Regional Manager 
DTEEnergy 

FROM: Steve Gtonda 
Grand Chief 

Trenton Michigan 
48138 

Wyandot of Anderdon 

Kwe Molly 

Monday, July 14, 2008 

We, the Wyandot of Anderdon, are honored by the DTE Energy offer to partner with the Wyandot 
people in protecting one of our most precious natural resources, Lake Erie. 
The discussion of future technologies for efficient engineering in the generation of electrical 
power impressed us. We applaud and support OTE in their desire to reduce fossil fuel based 
energy generation. 
Upon further review of the documents presented, we are reassured of DTE's high industry 
standards and safety ratings in operating nuclear power generation. We found the meetings 
regarding the future construction of an additional nuclear power plant (Fermi 3) very cordial and' 
informative. 
We look forward to learning more about these pursuits in the future. 

Sincerely, 
Steve Gronda, 
Grand Chief 
Wyandot of Anderdon Nation 

Jt;;;u Q. ~~. 
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The Detroit Edison Company
2000 2nd Ave., Detroit, MI 48226-1279

May 30, 2008

Steve A. Grondia, Chief
Wayandot of Anderdon Nation
2764 W. Jefferson ST. 001
P.O. Box 68
Trenton, MI 48183

Dear Chief Grondia:

Detroit Edison Company intends to submit to the Nuclear Regulatory Commission (NRC) a Combined License
Application (COLA) for a potential new nuclear power electrical generating unit at its Fermi 2 facility located
in Monroe County, Michigan along the west bank of Lake Erie in Frenchtown Charter Township. At this time
Detroit Edison has not made a commitment to build, but is keeping its options open by filing its application this
year.

Detroit Edison anticipates submittal of the Fermi Unit 3 COLA later this year. After a projected three-to four-
year review of the COLA by the NRC, such a license could be approved by the NRC in 2012. If a decision is
made to construct, Detroit Edison could potentially have a new unit built and placed in commercial operation in
the 2020 time frame. As part of the application and in compliance with the National Environmental Protection
Act, the federal government requires contact with local tribal nations to ensure that important historic cultural
properties will not be adversely impacted.

I would like to take this opportunity to make you aware of this potential project and respectfully ask you to
advise whether you have any traditional cultural properties in this area or if this is an area that is otherwise
sensitive to your Nation. Our historical inventory and inspections of the site to date have not uncovered any
findings of archeological significance. To aid in your review enclosed is a reduced composite of U.S.
Geological Survey 7.5 minute topographic map of the project site overlaid with the boundaries of the Fermi
facility property and the approximate areas that may be impacted by construction activities.

We would appreciate receiving your oral or written response by June 15"h, 2008. You can contact me by
office phone on 734-332-4034 or cell phone 313-820-3881 or by mail to my attention at 841 Broadway
Center!MichCon, Ann Arbor, MI 48105.

If you have any questions, please feel free to contact me on office phone 734-332-4034 or cell phone 313-820-
3881.

Sincerely,

Molly Luempert-Coy
Regional Manager
DTE Energy

Enclosure

A DTE Energy Company

May 30,2008 

Steve A. Grondia, Chief 
Wayandot of Anderdon Nation 
2764 W. Jefferson ST. 001 
P.O. Box 68 
Trenton, MI 48183 

Dear Chief Grondia: 

The Detroit Edison Company 
2000 2nd Ave., Detroit, MI 48226-1279 

~ i 

Detroit Edison Company intends to submit to the Nuclear Regulatory Commission (NRC) a Combined License 
Application (COLA) for a potential new nuclear power electrical generating unit at its Fermi 2 facility located 
in Monroe County, Michigan along the west bank of Lake Erie in Frenchtown Charter Township. At this time 
Detroit Edison has not made a commitment to build, but is keeping its options open by filing its application this 
year. 

Detroit Edison anticipates submittal of the Fermi Unit 3 COLA later this year. After a projected three-to four
year review of the COLA by the NRC, such a license could be approved by the NRC in 2012. If a decision is 
made to construct, Detroit Edison could potentially have a new unit built and placed in commercial operation in 
the 2020 time frame. As part of the application and in compliance with the National Environmental Protection 
Act, the federal government requires contact with local tribal nations to ensure that important historic cultural 
properties will not be adversely impacted. 

I would like to take this opportunity to make you aware of this potential project and respectfully ask you to 
advise whether you have any traditional cultural properties in this area or if this is an area that is otherwise 
sensitive to your Nation. Our historical inventory and inspections of the site to date have not uncovered any 
findings of archeological significance. To aid in your review enclosed is a reduced composite of U.S. 
Geological Survey 7.S minute topographic map of the project site overlaid with the boundaries of the Fermi 
facility property and the approximate areas that may be impacted by construction activities. 

We would appreciate receiving your oral or written response by June 15th
, 2008. You can contact me by 

office phone on 734-332-4034 or cell phone 313-820-3881 or by mail to my attention at 841 Broadway 
CenterlMichCon, Ann Arbor, MI48105. 

If you have any questions, please feel free to contact me on office phone 734-332-4034 or cell phone 313-820-
3881. 

Sincerely, 

Molly Luempert-Coy 
Regional Manager 
DTEEnergy 

Enclosure 

A DTE Energy Company 
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The Detroit Edison Company
2000 2nd Ave., Detroit, MI 48226-1279

May 30, 2008

David K. Sprague, Chairperson
Match-e-be-nash-she-wish Band of Pottawatomi Indians of Michigan
1743 14 2 nd Avenue
P.O. Box 218
Door, MI 49323

Dear David Sprague:

Detroit Edison Company intends to submit to the Nuclear Regulatory Commission (NRC) a Combined License

Application (COLA) for a potential new nuclear power electrical generating unit at its Fermi 2 facility located

in Monroe County, Michigan along the west bank of Lake Erie in Frenchtown Charter Township. At this time

Detroit Edison has not made a commitment to build, but is keeping its options open by filing its application this

year.

Detroit Edison anticipates submittal of the Fermi Unit 3 COLA later this year. After a projected three-to four-

year review of the COLA by the NRC, such a license could be approved by the NRC in 2012. If a decision is

made to construct, Detroit Edison could potentially have a new unit built and placed in commercial operation in

the 2020 time frame. As part of the application and in compliance with the National Environmental Protection

Act, the federal government requires contact with local tribal nations to ensure that important historic cultural

properties will not be adversely impacted.

I would like to take this opportunity to make you aware of this potential project and respectfully ask you to

advise whether you have any traditional cultural properties in this area or if this is an area that is otherwise

sensitive to your Nation. Our historical inventory and inspections of the site to date have not uncovered any

findings of archeological significance. To aid in your review enclosed is a reduced composite of U.S.
Geological Survey 7.5 minute topographic map of the project site overlaid with the boundaries of the Fermi
facility property and the approximate areas that may be impacted by construction activities.

We would appreciate receiving your oral or written response by June 1 5 th, 2008. You can contact me by

office phone on 734-332-4034 or cell phone 313-820-3881 or by mail to my attention at 841 Broadway

Center/MichCon, Ann Arbor, MI 48105.

If you have any questions, please feel free to contact me on office phone 734-332-4034 or cell phone 313-820-

3881.

Molly Luempert-Coy
Regional Manager
DTE Energy

Enclosure

A DTE Energy Company

The Detroit Edison Company 
2000 2nd Ave., Detroit, MI 48226-1279 

May 30, 2008 

David K. Sprague, Chairperson 
Match-e-be-nash-she-wish Band of Pottawatomi Indians of Michigan 
1743 142nd Avenue 
P.O. Box 218 
Door, MI 49323 

Dear David Sprague: 

Detroit Edison Company intends to submit to the Nuclear Regulatory Commission (NRC) a Combined License 
Application (COLA) for a potential new nuclear power electrical generating unit at its Fermi 2 facility located 
in Momoe County, Michigan along the west bank of Lake Erie in Frenchtown Charter Township. At this time 
Detroit Edison has not made a commitment to build, but is keeping its options open by filing its application this 
year. 

Detroit Edison anticipates submittal of the Fermi Unit 3 COLA later this year. After a projected three-to four
year review of the COLA by the NRC, such a license could be approved by the NRC in 2012. Ifa decision is 
made to construct, Detroit Edison could potentialiy have a new unit built ami placed in conunercial operation in 
the 2020 time frame. As part of tht: application and in compliance with the National Environmental Protection 
Act, the federal government requires contact with local tribal nations to ensure that important historic cultural 
properties will not be adversely impacted. 

I would like to take this opportunity to make you aware of this potential proj ect and respectfully ask you to 
advise whether you have any traditional cultural properties in this area or if this is an area that is otherwise 
sensitive to your Nation. Our historical inventory and inspections of the site to date have not uncovered any 
findings of archeological significance. To aid in your review enclosed is a reduced composite of U.S. 
Geological Survey 7.5 minute topographic map of the project site overlaid with the boundaries of the Fermi 
facility property and the approximate areas that may be impacted by construction activities. 

We would appreciate receiving your oral or written response by June 15th
, 2008. You can contact me by 

office phone on 734-332-4034 or cell phone 313-820-3881 or by mail to my attention at 841 Broadway 
CenterlMichCon, Ann Arbor, MI48105. 

If you have any questions, please feel free to contact me on office phone 734-332-4034 or cell phone 313-820-
3881. 

Molly Luempert-Coy 
Regional Manager 
DTE Energy 

Enclosure 

A DTE Energy Company 
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The Detroit Edison Company

2000 2nd Ave., Detroit, MI 48226-1279

May 30, 2008

Ms. Laura Spurr
Chairperson, Tribal Council
Huron Potawatomi, Inc.
2221 1 ½ Mile Road
Fulton, MI 49052

Dear Ms. Spurr:

Detroit Edison Company intends to submit to the Nuclear Regulatory Commission (NRC) a Combined License
Application (COLA) for a potential new nuclear power electrical generating unit at its Fermi 2 facility located
in Monroe County, Michigan along the west bank of Lake Erie in Frenchtown Charter Township. At this time
Detroit Edison has not made a commitment to build, but is keeping its options open by filing its application this
year.

Detroit Edison anticipates submittal of the Fermi Unit 3 COLA later this year. After a projected three-to four-
year review of the COLA by the NRC, such a license could be approved by the NRC in 2012. If a decision is
made to construct, Detroit Edison could potentially have a new unit built and placed in commnercial operation in
the 2020 time frame. As part of the application and in compliance with the National Environmental Protection
Act, the federal government requires contact with local tribal nations to ensure that important historic cultural
properties will not be adversely impacted.

I would like to take this opportunity to make you aware of this potential project and respectfully ask you to
advise whether you have any traditional cultural properties in this area or if this is an area that is otherwise
sensitive to your Nation. Ourhistorical inventory and inspections of the site to date have not uncovered any
findings of archeological significance. To aid in your review enclosed is a reduced composite of U.S.
Geological Survey 7.5 minute topographic map of the project site overlaid with the boundaries of the Fermi
facility property and the approximate areas that may be impacted by construction activities.

We would appreciate receiving your oral or written response by June 15th, 2008. You can contact me by
office phone on 734-332-4034 or cell phone 313-820-3881 or by mail to my attention at 841 Broadway
Center!MichCon, Ann Arbor, MI 48105.

If you have any questions, please feel free to contact me on office phone 734-332-4034 or cell phone 313-820-
3881.

Sincerely,

Molly Luempert-Coy
Regional Manager
DTE Energy

Enclosure

A DTE Energy Company

May 30,2008 

Ms. Laura Spurr 
. Chairperson, Tribal Council 
Huron Potawatomi, Inc. 
2221 1 Y2 Mile Road 
Fulton, MI 49052 , 

Dear Ms. Spurr: 

The Detroit Edison Company 
2000 2nd Ave., Detroit, M148226-1279 

, ..... ~ .. : 
"", ••••• < 

Detroit Edison Company intends to submit to the Nuclear Regulatory Commission (NRC) a Combined License 
Application (COLA) for a potential new nuclear power electrical generating unit at its Fermi 2 facility located 
in Monroe County, Michigan along the west bank of Lake Erie in Frenchtown Charter Township. At this time 
Detroit Edison has not made a commitment to build, but is keeping its options open by filing its application this 
year. 

Detroit Edison anticipates submittal of the Fermi Unit 3 COLA later this year. After a projected three-to four
year review of the COLA by the NRC, such a license could be approved by the NR<;: in 2012. If a decision is 
made to construct, Detroit Edison could potentially have a new unit built and placed in commercial operation in 
the 2020 time frame. As part of the application and in compliance with the National Environmental Protection 
Act, the federal govenunent requires contact with local tribal nations to ensure that important historic cultural 
properties will not be adversely impacted. 

I would like to take this opportunity to make you aware of this potential project and respectfully ask you to 
advise whether you have any traditional cultural properties in this area or if this is an area that is otherwise 
sensitive to your Nation. Our-historical inventory and inspections of the site to date have not uncovered any 
findings of archeological significance. To aid in your review enclosed is a reduced composite of U.S. 
Geological Survey 7.5 minute topographic map of the project site overlaid with the boundaries of the Fermi 
facility property and the approximate areas that may be impacted by construction activities. 

We would appreciate receiving your oral or written response by Jun·e 15th, 2008. You can contact me by 
office phone on 734-332-4034 or cell phone 313-820-3881 or by mail to my attention at 841 Broadway 
CenterlMichCon, Ann Arbor, MI48105. 

If you have any questions, please feel free to contact me on office phone 734-332-4034 or cell phone 313-820-
3881. 

Molly Luempert-Coy 
Regional Manager 

.DTE Energy 

Enclosure 

A DTE Energy Company 
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The Detroit Edison Company
2000 2nd Ave., Detroit, MI 48226-1279

May 30, 2008

Ms. Clarice'M. Werle
Forest County Potawatomi Community
P.O. Box 340
Crandon, WI 54520

Dear Ms. Clarice Werle:

Detroit Edison Company intends to submit to the Nuclear Regulatory Commission (NRC) a Combined License
Application (COLA) for a potential new nuclear power electrical generating unit at its Fermi 2 facility located
in Monroe County, Michigan along the west bank of Lake Erie in Frenchtown Charter Township. At this time
Detroit Edison has not made a commitment to build, but is keeping its options open by filing its application this
year.

Detroit Edison anticipates submittal of the Fermi Unit 3 COLA later this year. After a projected three-to four-
year review of the COLA by the NRC, such a license could be approved by the NRC in 2012. If a decision is
made to construct, Detroit Edison could potentially have a new unit built and placed in commercial operation in
the 2020 time frame. As part of the application and in compliance with the National Environmental Protection
Act, the federal government requires contact with local tribal nations to ensure that important historic cultural
properties will not be adversely impacted.

I would like to take this opportunity to make you aware of this potential project and respectfully ask you to
advise whether you have any traditional cultural properties in this area or if this is an area that is otherwise
sensitive to your Nation. Our historical inventory and inspections of the site to date have not uncovered any
findings of archeological significance. To aid in your review enclosed is a reduced composite of U.S.
Geological Survey 7.5 minute topographic map of the project site overlaid with the boundaries of the Fermi
facility property and the approximate areas that may be impacted by construction activities.

We would appreciate receiving your oral or written response by June 1 5 th, 2008. You can contact me by
office phone on 734-332-4034 or cell phone 313-820-3881 or by mail to my attention at 841 Broadway
Center/MichCon, Ann Arbor, MI 48105.

If you have any questions, please feel free to contact me on office phone 734-332-4034 or cell phone 313-820-
3881.

Sincerely,

Molly Luempert-Coy
Regional Manager
DTE Energy

Enclosure

A DTE Energy Company

May 30, 2008 

Ms. ClariceM. Werle 
Forest County Potawatomi Community 

. P.O. Box 340 
Crandon, WI 54520 

Dear Ms. Clarice Werle: 

) 

The Detroit Edison Company 
2000 2nd Ave., Detroit, MI 48226-1279 

Detroit EdisonCompany intends to submit to the Nuclear Regulatory Commission (NRC) a Combined License 
Application (COLA) for a potential new nuclear power electrical generating unit at its Fermi 2 facility located 
in Monroe County, Michigan along the west bank of Lake Erie in Frenchtown Charter Township. At this time 
Detroit Edison has not made a commitment to build, but is keeping its options open by filing its application this 
year. 

Detroit Edison anticipates submittal of the Fermi Unit 3 COLA later this year. After a projected three-to four
year review of the COLA by the NRC, such a license could be approved by the NRC in 2012. If a decision is 
made to construct, Detroit Edison could potentially have a new unit built and placed in commercial operation in 
the 2020 time frame. As part of the application and in compliance with the National Environmental Protection 
Act, the federal government requires contact with local tribal nations to ensure that important historic cultural 
properties will not be adversely impacted. 

I would like to take this opportunity to make you aware of this potential project and respectfully ask you to 
advise whether you have any traditional cultural properties in this area or if this is an area that is otherwise 
sensitive to your Nation. Our historical inventory and inspections of the site to date have not uncovered any 
findings of archeological significance. To aid in your review enclosed is a reduced composite of U.S. 
Geological Survey 7.5 minute topographic map of the project site overlaid with the boundaries of the Fermi 
facility property and the approximate areas that may be impacted by construction activities. 

We would appreciate receiving your oral or written response by June 15th
, 2008. You can contact me by 

office phone on 734-332-4034 or cell phone 313-820-3881 or by mail to my attention at 841 Broadway 
CenteriMichCon, Ann Arbor, MI48105. 

If you have any questions, please feel free to contact me on office phone 734-332-4034 or cell phone 313-820-
3881. 

Molly Luempert-Coy 
Regional Manager 
DTE Energy 

Enclosure 

A DTE Energy Company 
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The Detroit Edison Company
2000 2nd Ave., Detroit, MI 48226-1279

May 30, 2008

Mr. Harwold G. Frank
Forest County Potawatomi Community of Wisconsin
P.O. Box 340
Crandon, WI 54520

Dear Mr. Frank:

Detroit Edison Company intends to submit to the Nuclear Regulatory Commission (NRC) a Combined License
Application (COLA) for a potential new nuclear power electrical generating unit at its Fermi 2 facility located
in Monroe County, Michigan along the west bank of Lake Erie in Frenchtown Charter Township. At this time
Detroit Edison has not made a commitment to build, but is keeping its options open by filing its application this
year.

Detroit Edison anticipates submittal of the Fermi Unit 3 COLA later this year. After a proj ected three-to four-
year review of the COLA by the NRC, such a license could be approved by the NRC in 2012. If a decision is
made to construct, Detroit Edison could potentially have a new unit built and placed in commercial operation in
the 2020 time frame. As part of the application and in compliance with the National Environmental Protection
Act, the federal government requires contact with local tribal nations to ensure that important historic cultural
properties will not be adversely impacted.

I would like to take this opportunity to make you aware of this potential project and respectfully ask you to
advise whether you have any traditional cultural properties in this area or if this is an area that is otherwise
sensitive to your Nation. Our historical inventory and inspections of the site to date have not uncovered any
findings of archeological significance. To aid in your review enclosed is a reduced composite of U.S.
Geological Survey 7.5 minute topographic map of the project site overlaid with the boundaries of the Fermi
facility property and the approximate areas that may be impacted by construction activities.

We would appreciate receiving your oral or written response by June 1 5rh, 2008. You can contact me by
office phone on 734-332-4034 or cell phone 313-820-3881 or by mail to my attention at 841 Broadway
Center/MichCon, Ann Arbor, MI 48105.

If you have any questions, please feel free to contact me on office phone 734-332-4034 or cell phone 313-820-
3881.

Sincerely,

Molly ýLuem~per-Coyý
Regional Manager
DTE Energy

Enclosure

A DTE Energy Company

May 30, 2008 

Mr. Harwold G. Frank 
Forest County Potawatomi Community of Wisconsin 
P.O. Box 340 
Crandon, WI 54520 

Dear Mr. Frank: 

The Detroit Edison Company 
2000 2nd Ave., Detroit, MI 48226-1279 

Detroit Edison Company intends to submit to the Nuclear Regulatory Commission (NRC) a Combined License 
Application (COLA) for a potential new nuclear power electrical generating unit at its Fermi 2 facility located 
in Monroe County, Michigan along the west bank of Lake Erie in Frenchtown Charter Township. At this time 
Detroit Edison has not made a commitment to build, but is keeping its options open by filing its application this 
year. 

Detroit Edison anticipates submittal of the Fermi Unit 3 COLA later this year. After a projected three-to four
year review of the COLA by the NRC, such a license could be approved by the NRC in 2012. If a decision is 
made to construct, Detroit Edison could potentially have a new unit built and placed in commercial operation in 
the 2020 time frame. As part of the application and in compliance with the National Environmental Protection 
Act, the federal govermnent requires contact with local tribal nations to ensure that important historic cultural 
properties will not be adversely impacted. 

I would like to take this opportunity to make you aware of this potential project and respectfully ask you to 
advise whether you have any traditional cultural properties in this area or if this is an area that is otherwise 
sensitive to your Nation. Our historical inventory and inspections of the site to date have not uncovered any 
findings of archeological significance. To aid in your review enclosed is a reduced composite of U.S. 
Geological Survey 7.5 minute topographic map of the project site overlaid with the boundaries of the Fermi 
facility property and the approximate areas that may be impacted by construction activities. 

We would appreciate receiving your oral or written response by June 15t
\ 2008. You can contact me by 

office phone on 734-332-4034 or cell phone 313-820-3881 or by mail to my attention at 841 Broadway 
CenterlMichCon, Ann Arbor, MI48105. 

If you have any questions, please feel free to contact me on office phone 734-332-4034 or cell phone 313-820-
3881. 

Molly Luempert-Coy 
Regional Manager 
DTE Energy 

Enclosure 

A DTE Energy Company 
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The Detroit Edison Company
2000 2nd Ave., Detroit, MI 48226-1279

May 30, 2008

Mr. Kenneth Meshiguad
Hannahville Indian Community Council
N14911 Hannahville BIRd.
Wilson, MI 49896-9728

Dear Mr. Meshiguad:

Detroit Edison Company intends to submit to the Nuclear Regulatory Commission (NRC) a Combined License
Application (COLA) for a potential new nuclear power electrical generating unit at its Fermi 2 facility located
in Monroe County, Michigan along the west bank of Lake Erie in Frenchtown Charter Township. At this time
Detroit Edison has not made a commitment to build, but is keeping its options open by filing its application this
year.

Detroit Edison anticipates submittal of the Fermi Unit 3 COLA later this year. After a projected three-to four-
year review of the COLA by the NRC, such a license could be approved by the NRC in 2012. If a decision is
made to construct, Detroit Edison could potentially have a new unit built and placed in commercial operation in
the 2020 time frame. As part of the application and in compliance with the National Environmental Protection
Act, the federal government requires contact with local tribal nations to ensure that important historic cultural
properties will not be adversely impacted.

I would like to take this opportunity to make you aware of this potential project and respectfully ask you to
advise whether you have any traditional cultural properties in this area or if this is an area that is otherwise
sensitive to your Nation. Our historical inventory and inspections of the site to date have not uncovered any
findings of archeological significance. To aid in your review enclosed is a reduced composite of U.S.
Geological Survey 7.5 minute topographic map of the project site overlaid with the boundaries of the Fermi
facility property and the approximate areas that may be impacted by construction activities.

We would appreciate receiving your oral or written response by June 151h, 2008. You can contact me by
office phone on 734-332-4034 or cell phone 313-820-3881 or by mail to my attention at 841 Broadway
Center/MichCon, Ann Arbor, MI 48105.

If you have any questions, please feel free to contact me on office phone 734-332-4034 or cell phone 313-820-
3881.

Sincerely,

Molly Luempert-Coy
Regional Manager
DTE Energy

Enclosure

A DTE Energy Company

May 30, 2008 

Mr. Kenneth Meshiguad 
Hannahville Indian Community Council 
N14911 HannahvilleBl Rd. 
Wilson, MI 49896-9728 

Dear Mr. Meshiguad: 

The Detroit Edison Company 
2000 2nd Ave., Detroit, MI 48226-1279 

-:;;-.. 
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Detroit Edison Company intends to submit to the Nuclear Regulatory Commission (NRC) a Combined License 
Application (COLA) for a potential new nuclear power electrical generating unit at its Fermi 2 facility located 
in Monroe County, Michigan along the west bank of Lake Erie in Frenchtown Charter Township. At this time 
Detroit Edison has not made a commitment to build, but is keeping its options open by filing its application this 
year. 

Detroit Edison anticipates submittal of the Fermi Unit 3 COLA later this year. After a projected three-to four
year review of the COLA by the NRC, such a license could be approved by the NRC in 2012. If a decision is 
made to construct, Detroit Edison could potentially have a new unit built and placed in commercial operation in 
the 2020 time frame. As part of the application and in compliance with the National Environmental Protection 
Act, the federal government requires contact with local tribal nations to ensure that important historic cultural 
properties will not be adversely impacted. 

I would like to take this opportunity to make you aware of this potential project and respectfully ask you to 
advise whether you have any traditional cultural properties in this area or if this is an area that is otherwise 
sensitive to your Nation. Our historical inventory and ins·pections of the site to date have not uncovered any 
findings of archeological significance. To aid in your review enclosed is a reduced composite of.U.S. 
Geological Survey 7.5 minute topographic map of the project site overlaid with the boundaries of the Fermi 
facility property and the approximate areas that may be impacted by construction activities. . 

We would appreciate receiving your oral or written response by June 15th
, 2008. You can contact me by 

office phone on 734-332-4034 or cell phone 313-820-3881 or by mail to my attention at 841 Broadway 
CenterlMichCon, Ann Arbor, MI 48105. 

"\ 
If you have any questions, please feel free to contact me on office phone 734-332-4034 or cell phone 313-820-
3881. 

, 

~. 
Molly Luempert-Coy 
Regional Manager 
DTE Energy 

Enclosure 

A DTE Energy Company 
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The Detroit Edison Company
2000 2nd Ave., Detroit, MN 48226-1279

May 30, 2008

Chief, Saginaw Chippewa Tribal Council
Saginaw Chippewa Indian Tribe of Michigan
Tribal Office
7070 E. Broadway Road
Mt. Pleasant, MI 48858

Dear Sir:

Detroit Edison Company intends to submit to the Nuclear Regulatory Commission (NRC) a Combined License
Application (COLA) for a potential new nuclear power electrical generating unit at its Fermi 2 facility located in
Monroe County, Michigan along the west bank of Lake Erie in Frenchtown Charter Township. At this time Detroit
Edison has not made a commitment to build, but is keeping its options open by filing its application this year.

Detroit Edison anticipates submittal of the Fermi Unit 3 COLA later this year. After a projected three-to four-year
review of the COLA by the NRC, such a license could be approved by the NRC in 2012. If a decision is made to
construct, Detroit Edison could potentially have a new unit built and placed in commercial operation in the 2020 time
frame. As part of the application and in compliance with the National Environmental Protection Act, the federal
government requires contact with local tribal nations to ensure that important historic cultural properties will not be
adversely impacted.

I would like to take this opportunity to make you aware of this potential project and respectfully ask you to advise
whether you have any traditional cultural properties in this area or if this is an area that is otherwise sensitive to your
Nation. Our historical inventory and inspections of the site to date have not uncovered any findings of archeological
significance. To aid in your review enclosed is a reduced composite of U.S. Geological Survey 7.5 minute
topographic map of the project site overlaid with the boundaries of the Fermi facility property and the approximate
areas that may be impacted by construction activities.

We would appreciate receiving your oral or written response by June 15t, 2008. You can contact me by office
phone on 734-332-4034 or cell phone 313-820-3881 or by mail to my attention at 841 Broadway Center/MichCon,
Ann Arbor, MI 48105.

If you have any questions, please feel free to contact me on office phone 734-3324034 or cell phone 313-820-3881.

Sincerely,

Molly Luempert-Coy
Regional Manager
DTE Energy

Enclosure

cc: William Johnson, Director, Ziibiwing Cultural Society, 7070 E. Broadway, Mt. Pleasant, MI 48858

A DTE Energy Company

May 30, 2008 

Chief, Saginaw Chippewa Tribal Council 
Saginaw Chippewa Indian Tribe of Michigan 
Tribal Office 
7070 E. Broadway Road 
Mt. Pleasant, MI 48858 

Dear Sir: 

The Detroit Edison Company 
2000 2nd Ave., Detroit, MI 48226-1279 

'
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Detroit Edison Company intends to submit to the Nuclear Regulatory Commission (NRC) a Combined License 
Application (COLA) for a potential new nuclear power electrical generating unit at its Fermi 2 facility located in 
Monroe County, Michigan along the west bank of Lake Erie in Frenchtown Charter Township. At this time Detroit 
Edison has not made a commitment to build, but is keeping its options open by filin!? its application this year. 

Detroit Edison anticipates submittal of the Fermi Unit 3 COLA later this year. After a projected three-to four-year 
review of the COLA by the NRC, such a license could be approved by the NRC in 2012. Ifa decision is made to 
construct, Detroit Edison could potentially have a new unit built and placed in commercial operation in the 2020 time 
frame. As part of the application and in compliance with the National Environmental Protection Act, the federal 
government requires contact with local tribal nations to ensure that important historic cultural properties will not be 
adversely impacted. 

I would like to take this opportunity to make you aware of this potential project and respectfully ask you to advise 
whether you have any traditional cultural properties in this area or if this is an area that is otherwise sensitive to your 
Nation. Our historical inventory and inspections of the site to date have not uncovered any findings of archeological 
significance. To aid in your review enclosed is a reduced composite of U.S. Geological Survey 7.5 minute 
topographic map of the project site overlaid with the boundaries of the Fermi facility property and the approximate 
areas that may be impacted by construction activities. 

We would appreciate receiving your oral or written response by June 15th
, 2008. You can contact me by office 

phone on 734-332-4034 or cell phone 313-820-3881 or by mail to my attention at 841 Broadway CenterlMichCon, 
Ann Arbor, MI48105. 

If you have any questions, please feel free to contact me on office phone 734-332-4034 or cell phone 313-820-3881. 

Molly Luempert-Coy 
Regional Manager 
DTE Energy 

Enclosure 

cc: William Johnson, Director, Ziibiwing Cultunil Society, 7070 E. Broadway, Mt. Pleasant, MI48858 

A DTE Energy Company 



A•

NA

• ' 2 .•/ ,-: .. , ,,i . -.
A .. . .¼--. .-

' i •: .• i". . .. '" A" e

K ,/

/. : . : .,

A ' .. .



Attachment 6 to
NRC3-09-0014
Page 1
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NRC3-09-0014

Response to RAI letter related to Fermi 3 ER

RAI Question CR4.1.3-7
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Response to RAI letter related to Fermi 3 ER 

RAI Question CR4.1.3-7 



Attachment 6 to
NRC3-09-0014
Page 2

NRC RAI CR4.1.3-7

Provide copies of the Fermi 1 Phase I Cultural Resources report when available. Report should
be in color, and include allfigures, photos, and appendices.

Supporting Information

Information included in this documentation is critical to ensuring a thorough and complete EIS
review ofproject impacts. This information will be used to complete the NEPA analysis and to
support compliance with the Section 106process.

Response

A Phase 1 Cultural Resources study specific to Fermi 1 has not been performed and a report does
not exist. A Phase I Cultural Resources study for the entire Fermi site has been performed and
the report has been provided in response to RAI CR4.1.3-6 in Detroit Edison letter NRC3-09-
0010, dated June 19, 2009. A phone call with the NRC for clarification on this RAI resulted in a
request for a report detailing the eligibility of Fermi 1 for NRHP nomination. A study to analyze
Fermi 1 for NRHP eligibility was performed and the report documenting the results has been
provided tothe NRC in response to RAI CR4.1.3-9 in Detroit Edison letter NRC3-09-0013,
dated August 25, 2009.

Proposed COLA Revision

None

Attachment 6 to 
NRC3-09-00 14 
Page 2 

NRC RAJ CR4.1.3-7 

Provide copies of the Fermi 1 Phase I Cultural Resources report when available. Report should 
be in color, and include all figures, photos, and appendices. 

Supporting Information 

Information included in this documentation is critical to ensuring a thorough and complete EIS 
review of project impacts. This information will be used to complete the NEPA analysis and to 
support compliance with the Section 106 process. 

Response 

A Phase 1 Cultural Resources study specific to Fermi 1 has not been performed and a report does 
not exist. A Phase I Cultural Resources study for the entire Fermi site has been performed and 
the report has been provided in response to RAI CR4.1.3-6 in Detroit Edison letter NRC3-09-
0010, dated June 19,2009. A phone call with the NRC for clarification on this RAI resulted in a 
request for a report detailing the eligibility of Fermi 1 for NRHP nomination. A study to analyze 
Fermi 1 for NRHP eligibility was performed and the report documenting the results has been 
provided to,the NRC in response to RAI CR4.1.3-9 in Detroit Edison letter NRC3-09-0013, 
dated August 25,2009. 

Proposed COLA Revision 

None 
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Attachment 7 to
NRC3-09-0014
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NRC RAI FC5.7-1

Provide corrected information related to uranium fuel cycle impacts.

Supporting Information

The Fermi 3 ER contains errors on pages 5-142 and 5-143. The 1.79 scaling factor should not
have been used to adjust the following percentages:

* Annual uranium fuel cycle discharges of water to air (i.e., consumptive water use) = 2%
of model 1000-MW(e) light water reactor (LWR) with cooling tower. The value of 2%
should not have been scaled to 3.6%.

* Annual uranium fuel cycle discharges of water associated with thermal effluents < 4%
of model 1000-MW(e) LWR with once-through cooling. The value of 4% should not
have been scaled to 7.2 %.

* The maximum uranium fuel cycle consumptive water use (assuming that allplants
supplying electrical energy to the uranium fuel cycle used cooling towers) would be
about 6% of that of the model I000-MW(e) LWR using cooling towers. The value of
6% should not have been scaled to 10. 7%.

Response

Detroit Edison agrees that the percentage values should not have been scaled. The discussion of
the uranium fuel cycle water use percentages in ER Section 5.7.1.2 is not relevant to the
evaluation as presented. The discussion of water use within the first paragraph of this section is
accurate, as is the data contained in Table 5.7-2, "Summary Table S-3 - Uranium Fuel Cycle
Environmental Data". The first paragraph of Section 5.7.1.2 and Table 5.7-2 continue to support.
the conclusion of uranium fuel cycle impacts on water use contained in ER Section 5.7.1.2. The
correct text for ER Section 5.7.1.2 is reflected in the attached markup.

Proposed COLA Revision

Fermi 3 COLA Part 3, ER Section 5.7.1.2 will be revised as reflected in the attached markup.
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Markup of Detroit Edison COLA
(following 2 pages)

The following markup represents how Detroit Edison intends to reflect this RAI response in a
future 'submittal of the Fermi 3 COLA. However, the same COLA content may be impacted by
revisions to the ESBWR DCD, responses to other COLA RAIs, other COLA changes, plant
design changes, editorial or typographical corrections, etc. As a result, the final COLA content
that appears in a future submittal may be different than presented here.
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within the widest range of operating conditions. Changes in the UFC and reactor operations have
occurred since NRC Table S-3 was promulgated. For example, the estimated quantity of fuel
required for a year's operation of a nuclear power plant can now reasonably be calculated
assuming, a 60 year lifetime (40 years of initial operation plus a 20 year license renewal term). This
was done in the GElS for both BWRs and PWRs, and the highest annual requirement (35 metric
tonnes [MT] of uranium made into fuel for a BWR) was used in the GElS as the basis for the
reference reactor-year. A number of fuel management improvements have been adopted by
nuclear power plants to achieve higher performance and to reduce fuel and enrichment
requirements, reducing annual fuel requirements. Therefore, NRC Table S-3 remains a
conservative estimate of the environmental impacts of the fuel cycle fueling nuclear power reactors
operating today.

5.7.1.1 Land Use

The total annual land requirement for the fuel cycle supporting Fermi 3 is approximately 200 acres.
Approximately 23 acres are permanently committed land, and 179 acres are temporarily committed.
A "temporary" land commitment is a commitment for the life of the specific fuel cycle plant, (e.g.,
mill, enrichment plant, or succeeding plants). Following decommissioning, such land can be used
for unrestricted use. "Permanent" commitments represent land that may not be released for use
after plant shutdown and/or decommissioning because decommissioning activities do not result in
removal of sufficient radioactive material to meet the limits in 10 CFR 20, Subpart E, for release of
land for unrestricted use. Of the 179 acres per year of temporarily committed land, 141 acres are
undisturbed and 39 acres are disturbed. In comparison, a coal-fired power plant with the same
output as Fermi 3 and that uses using strip-mined coal requires the disturbance of approximately
360 acres per year for fuel alone.

If the quality and opportunity cost of the land is equivalent, then it is reasonable to say the land
requirements are minor. Accordingly, the impact on land use to support Fermi 3 is SMALL, and
does not warrant mitigation.

5.7.1.2 Water Use

The principal water use for the fuel cycle supporting Fermi 3 is that required to remove waste heat
from the power stations supplying electricity to the enrichment step of this cycle. Scaling from NRC
Table S-3 shows that of the total annual water use of 2.04 x 1010 gallons for the Fermi 3 fuel cycle
approximately 2.0 x 1010 gallons are required for the removal of waste heat, assuming that these
plants use once-through cooling. As d b ::, Fermi 3 uses a cooling tower; therefore,
these values are very conservative. Other water uses involve the discharge to air (e.g., evaporation
losses in process cooling) of approximately 2.9 x 108 gallons per year and water discharged to
ground (e.g., mine drainage) of approximately 2.3 x 108 gallons per year.
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within the widest range of operating conditions. Changes in the UFC and reactor operations have 
occurred since NRC Table S-3 was promulgated. For example, the estimated quantity of fuel 
required for a year's operation of a nuclear power plant can now reasonably be calculated 
assuminga 60 year lifetime (40 years of initial operation plus a 20 year license renewal term). This 
was done in the GElS for both BWRs and PWRs, and the highest annual requirement (35 metric 
tonnes [MT] of uranium made into fuel for a BWR) was used in the GElS as the basis for the 
reference reactor-year. A number of fuel management improvements have been adopted by 
nuclear power plants to achieve higher performance and to reduce fuel and enrichment 
requirements, reducing annual fuel requirements. Therefore, NRC Table S-3 remains a 
conservative estimate of the environmental impacts of the fuel cycle fueling nuclear power reactors 
operating today. 

5.7.1.1 Land Use 

The total annual land requirement for the fuel cycle supporting Fermi 3 is approximately 200 acres. 
Approximately 23 acres are permanently committed land, and 179 acres are temporarily committed. 
A "temporary" land commitment is a commitment for the life of the specific fuel cycle plant, (e.g., 
mill, enrichment plant, or succeeding plants). Following decommissioning, such land can be used 
for unrestricted use. "Permanent" commitments represent land that may not be released for use 
after plant shutdown and/or decommissioning because decommissioning activities do not result in 
removal of sufficient radioactive material to meet the limits in 10 CFR 20, Subpart E, for release of 
land for unrestricted use. Of the 179 acres per year of temporarily committed land, 141 acres are 
undisturbed and 39 acres are disturbed. In comparison, a coal-fired power plant with the same 
output as Fermi 3 and that uses using strip-mined coal requires the disturbance of approximately 
360 acres per year for fuel alone. 

If the quality and opportunity cost of the land is equivalent, then it is reasonable to say the land 
requirements are minor. Accordingly, the impact on land use to support Fermi 3 is SMALL, and 
does not warrant mitigation. 

5.7.1.2 Water Use 

The principal water use for the fuel cycle supporting Fermi 3 is that required to remove waste heat 
from the power stations supplying electricity to the enrichment step of this cycle. Scaling from NRC 
Table S-3 shows that of the total annual water use of 2.04 x 1010 gallons for the Fermi 3 fuel cycle 
approximately 2.0 x 1010 gallons are required for the removal of waste heat, assuming that these 
plants use once-through cooling. As aisetlssea Belsw, Fermi 3 uses a cooling tower; therefore, 
these values are very conservative. Other water uses involve the discharge to air (e.g., evaporation 
losses in process cooling) of approximately 2.9 x 108 gallons per year and water discharged to 
ground (e.g., mine drainage) of approximately 2.3 x 108 gallons per year. 
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Given that the water discharged to water bodies and to the ground from other fuel cycle facilities for
a reference reactor-year is only a small fraction of the discharge from a LWR; therefore, the impact
on water use to support Fermi 3 is SMALL, and does not warrant mitigation.

5.7.1.3 Fossil Fuel Impacts
Electric energy and process heat are required during various phases of the fuel cycle process. The
electric energy is usually produced by the combustion of fossil fuel at conventional power plants.
Electric energy associated with the fuel cycle represents approximately 9.0 percent of the annual
electric power production of Fermi 3. The original analysis in WASH-1248 shows that the
environmental impacts are almost totally from the electrical generation needed for the gaseous
diffusion process. These impacts result from the emissions from the electrical generation that is
assumed to be from coal plants, the water needed to cool the coal plants, and the water needed to
cool the gaseous diffusion plant equipment. However, the process used for enrichment is
undergoing a transition from gaseous diffusion to centrifuge enrichment. Centrifuge enrichment
technology requires less than 10 percent of the energy need for the gaseous diffusion process. In
the U.S., Louisiana Energy Services (LES) and the United States Enrichment Corporation (USEC)
are in the process of construction new centrifuge enrichment plants. By the time enrichment
services are required for Fermi 3, it is possible that the majority of United States supplied
enrichment services will utilize centrifuge technology. As such, the environmental impacts
associated with fossil fuel electrical generation would be correspondingly less for Fermi 3.

Process heat is primarily generated by the combustion of natural gas. As concluded in the GElS,
this gas consumption, if used to generate electricity, represents less that 0.72 percent of the annual
electric power production of Fermi 3.

Therefore, the fossil fuel impact from the consumption of electrical energy for UFO operations to
support Fermi 3 is SMALL relative to the net power production of Fermi 3.

5.7.1.4 Chemical Effluents
The quantities of liquid, gaseous, and particulate discharges associated with the fuel cycle
processes are shown in Table 5.7-2 for the reference 1000 MWe LWR and Fermi 3. The quantities
of effluents for Fermi 3 will be approximately 79 percent greater than the reference 1000 MWe

5-143 Revision 0
September 2008

Fermi 3 
Combined License Application 

Part 3: Environmental Report 

~SFSSRt sf tAS tAsFFRal elifll:leRt fFElFR ~eFFRi a I:ISiA§ eeeliA§ tElWeFS. UAS8r tRis eEll'lsitiElI'l, tlgerl'R"aT 
effh:leAts \';'S1:I18 B9 R9~li~i918i 

T+r6a" 'OtH ,t of YVate, voitl,6pavvA fro, " 5i:i,'faee elFle §PEll::1A6 ii'Vster aAs eliseRsP§ea tEl air witRil'l tRe 
UFO, cIS' cseFlts oFlI~ 0.6 j3ere8l'lt Elf iRe aAAl:'lsi aiSel'laF§eS t8 air sf ~sFFRi 6 ',viUoiI 8881iR§ t9W9FS. HIe 
fl:lel eyele sisel<laF§es are sj3reas aFAElA§ faeilities iAvel/ies iA tl<le variEll:Is sta§es Elf tRe U~G; tRtlS, 
tAs ':\latsr elissRElr§s ts air frsFR aAY eRe Elf tRese feeilities is less tl<laFl a.@ j3ereeFit. TR8 aFAEltlflt sf 
watsr witA8rawR fFSFR Sl:IRaSS aAe! §FSI:lR8 wsiElr aAe! e!issRaF§ea tel water B6aies aRs tel iRe §F6t:iflel 
FS~FSSElAtS ElAly 19.7 j36fseFlt Elf tl'le aAAtlsl eJisel'lar§6s tEl .. steP eeeiesaAe the §, OUI Ie of Fell I Ii a 
witA SAse tAFSI:I§A sssliR§. TAs fl:lsi sysls e!issAaF§ss aFe S~FElae! SFASR§ faeilitiss iA'v'slvee! iA tl<ls 
'v'aFisl:Is sta§es Elf tRe U~G; tl<lI:lS, tl<le water e!issRaF§es freFA SAY eAe ef tRsss fseiiities aFe less tI ... aA 
18.7 j9C1 'ee , It 

Given that the water discharged to water bodies and to the ground from other fuel cycle facilities for 
a reference reactor-year is only a small fraction of the discharge from a LWR; therefore, the impact 

on water use to support Fermi 3 is SMALL, and does not warrant mitigation. 

5.7.1.3 Fossil Fuel Impacts 

Electric energy and process heat are required during various phases of the fuel cycle process. The 
electric energy is usually produced by the combustion of fossil fuel at conventional power plants. 
Electric energy associated with the fuel cycle represents approximately 9.0 percent of the annual 
electric power production of Fermi 3. The original analysis in WASH-1248 shows that the 
environmental impacts are almost totally from the electrical generation needed for the gaseous 
diffusion process. These impacts result from the emissions from the electrical generation that is 
assumed to be from coal plants, the water needed to cool the coal plants, and the water needed to 
cool the gaseous diffusion plant equipment. However, the process used for enrichment is 
undergoing a transition from gaseous diffusion to centrifuge enrichment. Centrifuge enrichment 

technology requires less than 10 percent of the energy need for the gaseous diffusion process. In 
the U.S., Louisiana Energy Services (LES) and the United States Enrichment Corporation (USEC) 
are in the process of construction new centrifuge enrichment plants. By the time enrichment 

services are required for Fermi 3, it is possible that the majority of United States supplied 
enrichment services will utilize centrifuge technology. As such, the environmental impacts 
associated with fossil fuel electrical generation would be correspondingly less for Fermi 3. 
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Process heat is primarily generated by the combustion of natural gas. As concluded in the GElS, 
this gas consumption, if used to generate electricity, represents less that 0.72 percent of the annual 
electriG power production of Fermi 3. 

Therefore, the fossil fuel impact from the consumption of electrical energy for UFC operations to 
support Fermi 3 is SMALL relative to the net power production of Fermi 3. 

5.7.1.4 Chemical Effluents 

The quantities of liquid, gaseous, and particulate discharges associated with the fuel cycle 
processes are shown in Table 5.7-2 for the reference 1000 MWe LWR and Fermi 3. The quantities 
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NRC RAI FC5.7-2

Provide corrected information related to uranium fuel cycle. Tc-99 releases.

Supporting Information

There is a typographical error on page 5-145 of the Fermi 3 ER where it is stated that releases
of Tc-99for Fermi 3 are a total of 0. 012 Ci per reactor year. The reference reactor is estimated
to release 0. 012 Ci per reactor year, in which case the releases associated with Fermi 3 would
be 0. 022 Ci.

Response

The estimated releases of technetium-99 for Fermi 3 are based upon scaling the estimated
releases of the 1000 MWe LWR reference reactor described in GEIS (NUREG-1437). The

correct text for ER Section 5.7.1.5 is reflected in the attached markup. The text continues to
support the conclusion with respect to the impact of radioactive effluents from the uranium fuel

cycle contained in ER Section 5.7.1.5.

Proposed COLA Revision

Fermi 3 COLA Part 3, ER Section 5.7.1.5 will be revised to correct the reference to NUREG-

1437 as reflected in the attached markup.
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Response 

The estimated releases oftechnetium-99 for Fermi 3 are based upon scaling the estimated 
releases of the 1000 MWe LWR reference reactor described in GElS (NUREG-1437). The 
correct text for ER Section 5.7.1.5 is reflected in the attached markup. The text continues to 

support the conclusion with respect to the impact of radioactive effluents from the uranium fuel 
cycle contained in ER Section 5.7.1.5. 

Proposed COLA Revision 

Fermi 3 COLA Part 3, ER Section 5.7.1.5 will be revised to correct the reference to NUREG-
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The following markup represents how Detroit Edison intends to reflect this RAI response in a
future submittal of the Fermi 3 COLA. However, the same COLA content may be impacted by
revisions to the ESBWR DCD, responses to other COLA RAIs, other COLA changes, plant
design changes, editorial or typographical corrections, etc. As a result, the final COLA content
that appears in a future submittal may be different than presented here.
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Section 6.2 of the GELS, the NRC estimated the radon-222 releases from mining and milling
operation, and from mill tailings for each year of operations of the reference 1000 MWe LWR. The
estimated releases of radon-222 for the reference reactor-year for the reference 1000 MWe LWR is
approximately 5200 Ci. The estimated releases of radon-222 for Fermi 3 are 9308 Ci per
reactor-year. Of this total, approximately 78 percent would be from mining, 15 percent from milling
operations, 7 percent from inactive tails prior to stabilization. For radon releases from stabilized
tailings, the NRC assumed that the reference 1000 MWe LWR would result in an emission of 1 Ci
per year which yields an estimated 1.79 Ci release for Fermi 3. The major risks from radon-222 are
from exposure to the bone and the lung, although there is a small risk from exposure to the whole
body. The organ-specific dose weighting factors from 10 CFR 20 were applied to the bone and lung
doses to estimate the 100-year dose commitment from radon-222 to the whole body. The
estimated population dose commitment from mining, milling, and tailings before stabilization for
each reactor-year of operation for the reference 1000 MWe LWR would be approximately 920
person-rem to the whole body and an estimated 1647 person-rem for Fermi 3. From stabilized
tailings piles, the estimated 100-year environmental dose commitment would be approximately 18
person-rem to the whole body for the reference 1000 MWe LWR and an estimated 32 person-rem
for Fermi 3. per reactor-year

Also in the GELS, the NRC considered the potential h alth effects associated with the releases of
technetium-99. The estimated releases of technetiu -99 for the referzncz rzactcr yeBr fer the
reference 1000 MWe LWR is approximately 0.007 Ci from chemical processing of recycled UF6
before it enters the isotope enrichment cascade and 0.005 Ci into the groundwater from a
candidate repository. The estimated releases of technetium-99 for 3erri _ a total of 0.012 Ci the
per reactor-ye3. The major risks from technetium-99 are from exposure of the gastrointestinal tract reference

yields an -M-1ITInH-ey, although there is a small risk from exposure to the whole body. Applying the r
estimated organ-specific dose weighting factors from 10 CFR 20 to the gastrointestinal tract and kidney reactor

0.022 Ci per doses, the total-body 100-year dose commitment from technetium-99 was estimated to be 100

reactor year person-rem for the reference 1000 MWe LWR and an estimated 179 person-rem for Fermi 3.

As stated in NUREG-1555, radiation may cause cancers at high doses and high dose rates, but
currently there are no data that unequivocally establish the occurrence of cancer following exposure
to low doses and dose rates, below approximately 10,000 mrem. However, radiation protection
experts conservatively assume that any amount of radiation may pose some risk of causing cancer
or a severe hereditary effect and that the risk is higher for higher radiation exposures. Therefore, a
linear, no-threshold dose response model is used to describe the relationship between radiation
dose and detriments such as cancer induction. A recent report by the National Research Council,
the BEIR VII report, supports the linear, no-threshold dose response model. Simply stated, any
increase in dose, no matter how small, results in an incremental increase in health risk. This theory
is accepted by the NRC as a conservative model for estimating health risks from radiation
exposure, recognizing that the model probably overestimates those risks.

Based on this model, the NRC estimated the risk to the public from radiation exposure using the
nominal probability coefficient for total detriment 730 fatal cancers, nonfatal cancers, and severe
hereditary effects per 1,000,000 person-rem from International Commission on Radiation
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Section 6.2 of the GElS, the NRC estimated the radon-222 releases from mining and milling 
operation, and from mill tailings for each year of operations of the reference 1000 MWe LWR. The 
estimated releases of radon-222 for the reference reactor-year for the reference 1000 MWe LWR is 
approximately 5200 Ci. The estimated releases of radon-222 for Fermi 3 are 9308 Ci per 
reactor-year. Of this total, approximately 78 percent would be from mining, 15 percent from milling 
operations, 7 percent from inactive tails prior to stabilization. For radon releases from stabilized 
tailings, the NRC assumed that the reference 1000 MWe LWR would result in an emission of 1 Ci 
per year which yields an estimated 1.79 Ci release for Fermi 3. The major risks from radon-222 are 
from exposure to the bone and the lung, although there is a small risk from exposure to the whole 
body. The organ-specific dose weighting factors from 10 CFR 20 were applied to the bone and lung 
doses to estimate the 1 DO-year dose commitment from radon-222 to the whole body. The 
estimated population dose commitment from mining, milling, and tailings before stabilization for 
each reactor-year of operation for the reference 1000 MWe LWR would be approximately 920 
person-rem to the whole body and an estimated 1647 person-rem for Fermi 3. From stabilized 
tailings piles, the estimated 1 DO-year environmental dose commitment would be approximately 18 
person-rem to the whole body for the reference 1000 MWe LWR and an estimated 32 person-rem 
for Fermi 3. 

Also in the GElS, the NRC considered the potential h alth effects associated with the releases of 
technetium-99. The estimated releases of technetiu -99 for the refereflee reaeteF year fer tAe 
reference 1000 MWe LWR is approximately 0.007 Ci from chemical processing of recycled UF6 
before it enters the isotope enrichment cascade and 0.005 Ci into the groundwater from a 

,-----, 
candidate repository. The estimated releases of technetium-99 for relilli 3~~re a total of 0.012 Ci the 
per reactor-ye . The major risks from technetium-99 are from exposure of the gastrointestinal tract reference 

I ney, although there is a small risk from exposure to the whole body. Applying the 
organ-specific dose weighting factors from 10 CFR 20 to the gastrointestinal tract and kidney reactor 
doses, the total-body 1 DO-year dose commitment from technetium-99 was estimated to be 100 
person-rem for the reference 1000 MWe LWR and an estimated 179 person-rem for Fermi 3. 

As stated in NUREG-1555, radiation may cause cancers at high doses and high dose rates, but 
currently there are no data that unequivocally establish the occurrence of cancer following exposure 
to low doses and dose rates, below approximately 10,000 mrem. However, radiation protection 
experts conservatively assume that any amount of radiation may pose some risk of causing cancer 
or a severe hereditary effect and that the risk is higher for higher radiation exposures. Therefore, a 
linear, no-threshold dose response model is used to describe the relationship between radiation 
dose and detriments such as cancer induction. A recent report by the National Research Council, 
the BEIR VII report, supports the linear, no-threshold dose response model. Simply stated, any 
increase in dose, no matter how small, results in an incremental increase in health risk. This theory 
is accepted by the NRC as a conservative model for estimating health risks from radiation 
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exposure, recognizing that the model probably overestimates those risks. 

Based on this model, the NRC estimated the risk to the public from radiation exposure using the 
nominal probability coefficient for total detriment 730 fatal cancers, nonfatal cancers, and ~evere 
hereditary effects per 1,000,000 person-rem from International Commission on Radiation 
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NRC RAI HH5.4.1-3

Provide discussion on the unusual animals, plants, agricultural practices, game harvests, or food
processing operations having the potential to contribute 10% or more to either individual or
population doses in areas affected by liquid effluents, and food- processing operations involving
large quantities of water.

Supporting Information

According to ESRP 5.4.1, the following information is needed to perform site-specific analysis:
"unusual animals, plants, agricultural practices, game harvests, or food processing operations having
the potential for contributing 10% or more to either individual or population doses. "Section 2.2
of the ER does not address any unusual animals, plants, agricultural practices, game harvests, or
foodprocessing operations.

Response

The principal aquatic species, including invertebrates, in Lake Erie are presented in ER Section
2.4.2.2.2.1. The basis for the quantities of invertebrates harvested and consumed by individuals
used to estimate the radiation dose to individuals and the general population was presented in
response to ER RAI HHS.4.1-2 submitted to the NRC on July 31, 2009 in Detroit Edison letter
NRC3-09-0012. This estimate provides a very conservative estimate of the radiation dose from
the consumption of invertebrates given that no known commercial invertebrate harvesting is
conducted in the western basin of Lake Erie. This estimate would thus bound any recreational
harvesting operations, such as harvesting for clams, lake grasses, etc., in the affected areas
around the Fermi 3 discharge.

ER Section 2.3.2.1.2 describes the consumptive surface water usage in the local area and region.
Specifically, Table 2.3-30 identifies that in 2004, 12.33 M gallons of water per day were
withdrawn for the purpose of domestic supply (i.e. potable water) from Lake Erie. That same
year, only 1.42 M gallons of water per day for irrigation and 1.56 M gallons of water per day for
livestock were consumed from the entire Lake Erie, thus minimizing the regional potential for
unusual activities contributing more than 10% or more to either the individual dose or the
population dose regionally.

ER Table 2.3-34 describes the consumptive surface water usage in the local area of Monroe
County. Locally, irrigation from the western basin of Lake Erie is not utilized on a reportable
scale for irrigation or livestock and thus would not provide a significant means for contributing
10% or more to either the individual or the public dose due to local animals, plants, agricultural
practices, and game harvests.
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No food processing operations utilizing large quantities of water drawn from the western basin of
Lake Erie in the immediate vicinity of the Fermi 3 site are known to exist.

Proposed COLA Revision

None
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NRC RAI HY2.3.1-8

Provide a new estimate for the flow characteristics of Swan Creek based on data from a gauged,
nearby, and comparable watershed. Estimates of the maximum, average maximum, average,
average minimum, and minimum flow of Swan Creek (on a monthly basis) should be provided.

Supporting Information

Flow data are not available for Swan Creek. ER Section 2.3.1.1.3.1 states that the drainage-area
ratio method was used to estimate the flow of the creek by using data from the Plum Brook gauge
station (04163500) which has a much smaller watershed area and is located more than 20 miles
north of Detroit. There are other gauged streams that are closer and more similar to Swan
Creek that would provide a more appropriate basis for estimation.

Response

A new estimate for the flow characteristics of Swan Creek is not being provided in this response.
Supporting information to the RAI question (provided above) indicated that using gauging data
from the Plum Brook watershed to estimate the flow characteristics of Swan Creek was not the
best choice due to Plum Brook's distance from Swan Creek and its smaller size. In order to
respond to this question, Detroit Edison reviewed the basis for using Plum Brook data for the
estimate with the appropriate personnel at the Michigan Department of Environmental Quality
(MDEQ). The MDEQ indicated that the use of Plum Brook data was the best choice for
generating flow estimates for Swan Creek. Details of this review, including additional
information on the development of the monthly flow values is provided in the following
discussion.

Monthly Flow Rates:

Monthly flow rates for Swan Creek are provided in ER Table 2.3-16. As stated on page 2-65 of
the ER, the monthly flow rates for Swan Creek were generated from the measurements taken
from the Plum Brook gauge near Utica, MI. MDEQ Hydrologic Studies Unit, Land and Water
Management Division personnel indicated that the Plum Brook watershed was selected because
geologically it was the most similar to the Swan Creek watershed and because the two
watersheds behave in a similar manner in terms of interactions with groundwater and base flow,
which is an important component of monthly flow rates.

Gauged streams that are closer to Swan Creek were not selected for the analysis because less
historical flow data was available at these streams. The MDEQ indicated that Plum Brook was a
better choice for the analysis because of the longer available period of recorded flow data.

Swan Creek is an un-gauged stream. Thus, it is not possible to extract estimates of the maximum,
average maximum, average, average minimum, and minimum flow rates from a historical
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database of Swan Creek flow values. The MDEQ provided data that characterizes the flow in
Swan Creek over a wide range of conditions. This data is provided in ER Tables 2.3-15 and 2.3-
16.

Monthly maximum and average maximum flow values can be evaluated by reviewing the 10
percent and 5 percent exceedance values presented in ER Table 2.3-16. Average flows are
presented as mean monthly flow rates in ER Table 2.3-15. Minimum and average minimum
flow values can be evaluated by reviewing the 95 percent exceedance values presented in ER
Table 2.3-16.

Proposed COLA Revision

None.
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NRC RAI HY2.3.1-15

Provide information on all NPDES discharge and temperature violations for Fermi 2.

Provide the history of any radwaste/waste water discharges (to any location)from Fermi 2.

Supporting Information

An understanding of the previous operational history for Fermi 2 is needed for the impact
analysis to be included in the EIS.

Response

Letters addressing NPDES discharge and temperature violations are provided in this response as
Enclosure 1 and are listed below. Those letters which address spills that did not affect surface or
ground water are not included.

Letter from Arthur Heidrich, Jr. (Detroit Edison) to Mr. R. Schrameck (MDNR), "Re: Spill
Notification Follow-Up Report, Fermi-2 Power Plant, NPDES Permit No. M10037028 ", dated
January 17, 1996

Letter from Joseph Cazeno, Jr. (Detroit Edison) to Mr. Robert Miller (MDNR), "Re: Spill
Notification Follow-Up Report, Plant: Fermi 2 Power Plant, NPDES Permit #M10037028 ",

dated February 1, 1993

Letter from Arthur Heidrich, Jr. (Detroit Edison) to Mr. P.D. Zugger (MDNR), "Re: Spill
Notification Follow-Up Report, Plant: Fermi 2 Power Plant, NPDES Permit #MI0037028 ",

dated March 16, 1987

Letter from Mary J. Babiera (Detroit Edison) to Mr. Linn Duling (MDEQ), "Re: Non-
Compliance Notification, Fermi 2 Power Plant, NPDES Permit No.: M10037028", dated April 7,
2000

Letter from Mary J. Babiera (Detroit Edison) to Mr. Linn Duling (MDEQ), "Re: Non-
Compliance Notification, Fermi 2 Power Plant, NPDES Permit No.: M10037028", dated April
14, 2000

Letter from Joseph Cazeno, Jr. (Detroit Edison) to Mr. Robert Miller (MDNR), "Re: Notification
of Possible Non-Compliance, Plant, Fermi-2 Power Plant, NPDES Permit # M10037028 ", dated
June 23, 1993
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Letter from Joseph Cazeno, Jr. (Detroit Edison) to Mr. Robert Miller (MDNR), "Re: Spill
Notification Follow-Up Report, Plant - Fermi 2 Power Plant, NPDES Permit #M10037028 ",

dated June 28, 1993

Letter from Arthur Heidrich, Jr. (Detroit Edison) to Mr. P.D. Zugger (Michigan Water Resources
Commission), "Re: Spill Notification Follow-Up Report, Enrico Fermi, Unit I, NPDES Permit
#MI0001830 ", dated August 5, 1986

Letter from Arthur Heidrich, Jr. (Detroit Edison) to Mr.-R. Schrameck (MDNR), "Re: Spill
Notification Follow-Up Report, Fermi-2 Power Plant, NPDES Permit No. M10037028 ", dated
September 2, 1994

Letter from Arthur Heidrich, Jr. (Detroit Edison) to Mr. P.D. Zugger (MDNR), "Re: Spill
Notification Follow-Up Report, Fermi - 2 Power Plant, NPDES Permit No. MI 0037028 ", dated
October 27, 1987

Letter from Arthur Heidrich, Jr. (Detroit Edison) to Mr. P.D. Zugger (MDNR), "Re: Spill
Notification Follow-Up Report, Fermi - 2 Power Plant, NPDES Permit No. MI 0037028 ", dated
November 7, 1989

Letter from Arthur Heidrich, Jr. (Detroit Edison) to Mr. R. Schrameck (MDNR), "Re: Spill
Notification Follow-Up Report, Fermi-2 Power Plant, NPDES Permit No. M10037028 ", dated
November 20, 1991

Letter from Arthur Heidrich, Jr. (Detroit Edison) to Mr. P.D. Zugger (MDNR), "Re:
Noncompliance Notification, Fermi - 2 Power Plant, NPDES Permit No. MI 0037028 ", dated
December 11, 1989

Letter from Arthur Heidrich, Jr. (Detroit Edison) to Mr. R.J. Courchaine (MDNR), "Re: Enrico
Fermi Atomic Power Plant Unit 2, Construction Site, NPDES Permit No. MI 0039110", dated
December 27, 1982

Letter from Mary J. Babiera (Detroit Edison) to Ms. Jennifer Krejcik (MDEQ), "Re: Detroit
Edison-Fermi 2 Power Plant, NPDES Permit No.: M10037028, Follow-up Report: Corrective
Action Summary - Outfall 011", dated June 27, 2003

Letter from Mary J. Babiera (Detroit Edison) to Mr. Jon Russell (MDEQ), "Re: Detroit Edison-
Fermi 2 Power Plant, NPDES Permit No.: M10037028, Follow-up Report: Unusual
Characteristic of the Discharge", dated May 2, 2003

Letter from Mary J. Babiera (Detroit Edison) to Mr. Jon Russell (MDEQ), "Re: Detroit Edison-
Fermi 2 Power Plant, NPDES Permit No.: M10037028, Follow-up Report: Loss of Ethylene
Glycol", dated March 28, 2003
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Letter from Mary J. Babiera (Detroit Edison) to Mr. Jon Russell (MDEQ), "Re: Detroit Edison-
Fermi 2 Power Plant, NPDES Permit No.: M10037028, Follow-up Report: Loss of Ethylene
Glycol", dated February 28, 2003

Letter from Mary J. Babiera (Detroit Edison) to Mr. Jon Russell (MDEQ), "Re: Detroit Edison-
Fermi 2 Power Plant, NPDES Permit No.: Mi0037028, Notice Letter: NL-01-03-03-011J",
dated February 28, 2003

Letter from Mary J. Babiera (Detroit Edison) to Mr. Jon Russell (MDEQ), "Re: Detroit Edison-
Fermi 2 Power Plant, NPDES Permit No.: M10037028, Follow-up Report - Loss of Oil to
Groundwater", dated January 17, 2003

Letter from Mary J. Babiera (Detroit Edison) to Mr. Jon Russell (MDEQ), "Re: Detroit Edison-
Fermi 2 Power Plant, NPDES Permit No.: M10037028, Pollution Incident Report: Loss of
Ethylene Glycol", dated February 14, 2003

Letter from Mary J. Babiera (Detroit Edison) to Mr. Jon Russell (MDEQ), "Re: Detroit Edison-
Fermi 2 Power Plant, NPDES Permit No.: M10037028, Possible Non-Compliance Report: Total
Residual Oxidant", dated February 10, 2003

Letter from Jennifer Krejcik (MDEQ) to Lynda Craine (Detroit Edison), "Subject: DECO-Fermi
2 Plant, NPDES Permit No.: M10037028, Oil & Grease Non-Compliance, Monitoring Point
011 C", dated November 12, 2002

Letter from Mary J. Babiera (Detroit Edison) to Ms. Debora Snell (MDEQ) and Mr. Jim Sygo
(MDEQ), "Re: Spill Notification Follow Up Report - Sodium Hypochlorite, Detroit Edison -
Fermi 2 Power Plant, NPDES Permit No. M10037028", dated February 14, 2002

Letter from Dennis Leonard (Detroit Edison) to Mr. R. Schrameck (MDEQ), "Re: Non-
Compliance Notification, Fermi II Power Plant, NPDES Permit No. M10037028", dated June 27,
1996

Letter from Arthur Heidrich, Jr. (Detroit Edison) to Mr. R. Schrameck (MDNR), "Re: Notice
Letter - NL# 10-94-02-39D, Supplemental Response, Fermi-2 Power Plant, NPDES Permit No.
M10037028 ", dated November 18, 1994

Letter from Arthur Heidrich, Jr. (Detroit Edison) to Mr. R. Schrameck (MDNR), "Re: Notice
Letter - NL# 10-94-02-39D, Fermi-2 Power Plant, NPDES Permit No. M10037028", dated
October 26, 1994
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Fermi 2 Power Plant, NPDES Permit No.: MI0037028, Pollution Incident Report: Loss of 
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Letter from Arthur Heidrich, Jr. (Detroit Edison) to Mr. R. Schrameck (MDNR), "Re: Notice of
Noncompliance, NNC 07-93-01-041D, Issued July 30, 1993, Fermi-2 Power Plant, NPDES
Permit No. M10037028 ", dated August 26, 1993

Letter from Joseph Cazeno, Jr. (Detroit Edison) to Mr. Robert Miller (MDNR), "Re: Spill
Notification Follow-up Report, Plant: Fermi 2 Power Plant, NPDES Permit #MI0037028", dated
January 25, 1993

Letter from Joseph Cazeno, Jr. (Detroit Edison) to Mr. Robert Miller (MDNR), "Re: Spill
Notification Follow-up Report, Plant: Fermi 2 Power Plant, NPDES Permit #MI0037028", dated
February 3, 1993

Letter from Mary J. Babiera (Detroit Edison) to Mr. Jon Russell (MDEQ), "Re: Detroit Edison-
Fermi 2 Power Plant, NPDES Permit No.: M10037028, Follow up Report - Michigan Part 5 Oil
Release", dated'August 6, 2004

Letter from Mary J. Babiera (Detroit Edison) to Mr. Jon Russell (MDEQ), "Re: Detroit Edison-
Fermi 2 Power Plant, NPDES Permit No.: M10037028, Possible Non-Compliance Report: Total
Residual Oxidant", dated February 10, 2003

Letter from Mary J. Babiera (Detroit Edison) to Mr. Jon Russell (MDEQ), "Re: Detroit Edison-
Fermi 2 Power Plant, NPDES Permit No.: M10037028, Pollution Incident Report: Loss of
Ethylene Glycol", dated February 14, 2003

Letter from Mary J. Babiera (Detroit Edison) to Mr. Jon Russell (MDEQ), "Re: Detroit Edison-
Fermi 2 Power Plant, NPDES Permit No.: M10037028, Follow-up Report: Loss of Ethylene
Glycol", dated February 28, 2003

Letter from Mary J. Babiera (Detroit Edison) to Mr. Jon Russell (MDEQ), "Re: Detroit Edison-
Fermi 2 Power Plant, NPDES Permit No.: M10037028, Follow-up Report: Loss of Ethylene
Glycol", dated March 28, 2003

Letter from Mary J. Babiera (Detroit Edison) to Mr. Jon Russell (MDEQ), "Re: Detroit Edison-
Fermi 2 Power Plant, NPDES Permit No.: M10037028, Follow-up Report: Loss of Ethylene
Glycol", dated December 5, 2003

Letter from Mary J. Babiera (Detroit Edison) to Mr. Jon Russell (MDEQ), "Re: Detroit Edison-
Fermi 2 Power Plant, NPDES Permit No.: MI0037028, Follow-up Report: Unusual
Characteristic of the Discharge", dated May 2, 2003

Letter from Mary J. Babiera (Detroit Edison) to Mr. Jon Russell (MDEQ), "Re: Detroit Edison -
Fermi 2 Power Plant, NPDES Permit No.: M10037028, Follow-up Report - Loss of Oil to
Groundwater", dated January 17, 2003
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Letter from Arthur Heidrich, Jr. (Detroit Edison) to Mr. R. Schrameck (MDNR), "Re: Notice of 
Noncompliance, NNC 07-93-0l-04lD, Issued July 30, 1993, Fermi-2 Power Plant, NPDES 
Permit No. MI0037028 ", dated August 26, 1993 

Letter from Joseph Cazeno, Jr. (Detroit Edison) to Mr. Robert Miller (MDNR), "Re: Spill 
Notification Follow-up Report, Plant: Fermi 2 Power Plant, NPDES Permit #MI0037028", dated 
January 25, 1993 

Letter from Joseph Cazeno, Jr. (Detroit Edison) to Mr. Robert Miller (MDNR), "Re: Spill 
Notification Follow-up Report, Plant: Fermi 2 Power Plant, NPDES Permit #MI0037028", dated 
February 3, 1993 

Letter from Mary J. Babiera (Detroit Edison) to Mr. Jon Russell (MDEQ), "Re: Detroit Edison
Fermi 2 Power Plant, NPDES Permit No.: MI0037028, Follow up Report - Michigan Part 5 Oil 
Release", dated' August 6, 2004 

Letter from Mary 1. Babiera (Detroit Edison) to Mr. Jon Russell (MDEQ), "Re: Detroit Edison
Fermi 2 Power Plant, NPDES Permit No.: MI0037028, Possible Non-Compliance Report: Total 
Residual Oxidant", dated February 10, 2003 

Letter from Mary J. Babiera (Detroit Edison) to Mr. Jon Russell (MDEQ), "Re: Detroit Edison
Fermi 2 Power Plant, NPDES Permit No.: MI0037028, Pollution Incident Report: Loss of 
Ethylene Glycol", dated February 14,2003 

Letter from Mary J. Babiera (Detroit Edison) to Mr. Jon Russell (MDEQ), "Re: Detroit Edison
Fermi 2 Power Plant, NPDES Permit No.: MI0037028, Follow-up Report: Loss of Ethylene 
Glycol", dated February 28,2003 

Letter from Mary J. Babiera (Detroit Edison) to Mr. Jon Russell (MDEQ), "Re: Detroit Edison
Fermi 2 Power Plant, NPDES Permit No.: MI0037028, Follow-up Report: Loss of Ethylene 
Glycol", dated March 28, 2003 . 

Letter from Mary J. Babiera (Detroit Edison) to Mr. Jon Russell (MDEQ), "Re: Detroit Edison
Fermi 2 Power Plant, NPDES Permit No.: MI0037028, Follow-up Report: Loss of Ethylene 
Glycol", dated December 5, 2003 

Letter from Mary J. Babiera (Detroit Edison) to Mr. Jon Russell (MDEQ), "Re: Detroit Edison
Fermi 2 Power Plant, NPDES P~rmit No.: MI0037028, Follow-up Report: Unusual 
Characteristic of the Discharge", dated May 2,2003 

Letter from Mary J. Babiera (Detroit Edison) to Mr. Jon Russell (MDEQ), "Re: Detroit·Edison -
Fermi 2 Power Plant, NPDES Permit No.: MI0037028, Follow-up Report - Loss of Oil to 
Groundwater", dated January 17,2003 
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Letter from Arthur Heidrich, Jr. (Detroit Edison) to Mr. P.D. Zugger (MDNR), "Re: Spill
Notification Follow-Up Report, Enrico Fermi Station Unit 1, NPDES Permit No. MI 0001830 ",

dated April 2, 1987

Letter from Joseph Cazeno, Jr. (Detroit Edison) to Mr. P. D. Zugger (MDNR), "Re: Spill
Notification Follow-Up Report, Fermi 2 - NPDES Permit #0037028", dated August 19, 1988

Letter from Arthur Heidrich, Jr. (Detroit Edison) to Mr. P.D. Zugger (MDNR), "Re: Spill
Notification Follow-Up Report", dated January 9, 1989

Letter from Arthur Heidrich, Jr. (Detroit Edison) to Mr. P.D. Zugger (MDNR), "Re: Spill
Notification Follow-Up Report, Fermi-2 Power Plant, NPDES Permit No. 0037028", dated
February 3, 1989

Letter from Arthur Heidrich, Jr. (Detroit Edison) to Mr. P.D. Zugger (MDNR), "Re: Spill
Notification Follow-Up Report, Fermi-2 Power Plant, NPDES Permit No. 0037028", dated July
21, 1989

Letter from Joseph Cazeno, Jr. (Detroit Edison) to Mr. Roy Schrameck (MDNR), "Re: Spill
Notification Follow-up Report, Plant - Fermi 2 Power Plant, NPDES Permit #MI0037028",
dated January 7, 1994

Letter from Arthur Heidrich, Jr. (Detroit Edison) to Mr. R. Schrameck (MDNR), "Re: Spill
Notification Follow-Up Report, Fermi-2 Power Plant, NPDES Permit No. M10037028", dated
June 3, 1994

Letter from Arthur Heidrich, Jr. (Detroit Edison) to Mr. R. Schrameck (MDNR), "Re:Spill
Notification Follow-Up Report, Fermi-2 Power Plant, NPDES Permit No. M10037028", dated
December 12, 1995

Letter from Arthur Heidrich, Jr. (Detroit Edison) to Mr. R. Schrameck (MDNR), "Re: Spill
Notification Follow-Up Report, Fermi-2 Power Plant, NPDES Permit No. MI0037028", dated
February 5, 1996

Letter from Arthur Heidrich, Jr. (Detroit Edison) to Mr. R. Schrameck (MDNR), "Re: Follow-Up
Report Unusual Characteristics of Discharge Notification, NPDES Permit No. M10037028",
dated April 17, 1996

Letter from Arthur Heidrich, Jr. (Detroit Edison) to Mr. R. Schrameck (MDNR), "Re: Spill
Notification Follow-Up Report, Fermi-2 Power Plant, NPDES Permit No. M10037028", dated
June 7, 1996
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21, 1989 

Letter from Joseph Cazeno, Jr. (Detroit Edison) to Mr. Roy Schrameck (MDNR), "Re: Spill 
Notification Follow-up Report, Plant - Fermi 2 Power Plant, NPDES Permit #MI0037028", 
dated January 7, 1994 

Letter from Arthur Heidrich, Jr. (Detroit Edison) to Mr. R. Schrameck (MDNR), "Re: Spill 
Notification Follow-Up Report, Fermi-2 Power Plant, NPDES Permit No. MI0037028", dated 
June 3,1994 

Letter from Arthur Heidrich, Jr. (Detroit Edison) to Mr. R. Schrameck (MDNR), "Re:Spill 
Notification Follow-Up Report,Fermi-2 Power Plant, NPDES Permit No. MI0037028", dated 
December 12, 1995 

Letter from Arthur Heidrich, Jr. (Detroit Edison) to Mr. R. Schrameck (MDNR), "Re: Spill 
Notification Follow-Up Report, Fermi-2 Power Plant, NPDES Permit No. MI0037028", dated 
February 5, 1996 

Letter from Arthur Heidrich, Jr. (Detroit Edison) to Mr. R. Schrameck (MDNR), "Re: Follow-Up 
Report Unusual Characteristics of Discharge Notification, NPDES Permit No. MI0037028", 
dated April 17, 1996 

Letter from Arthur Heidrich, Jr. (Detroit Edison) to Mr. R. Schrameck (MDNR), "Re: Spill 
Notification Follow-Up Report, Fermi-2 Power Plant, NPDES Permit No. MI0037028", dated 
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Letter from Mary J. Babiera (Detroit Edison) to Mr. Linn Duling (MDEQ), "Re: Overland
Cooling Water Spill Follow-up Report, Fermi 2 Power Plant, NPDES Permit No.: M10037028",
dated March 22, 2000

Letter from Mary J. Babiera (Detroit Edison) to Mr. Linn Duling (MDEQ), "Re: Unusual
Characteristic, Foam - Follow-up Report, Fermi 2 Power Plant, NPDES Permit No.:
M10037028", dated March 28, 2000

Letter from Jennifer Krejcik (MDEQ) to Mary J. Babiera (Detroit Edison) "Subject: Detroit
Edison Company - Fermi 2 Power Plant, NPDES Permit No. M10037028, Loss of Oil to
Groundwater Reporting Requirements", dated January 27, 2003

Letter from Arthur Heidrich, Jr. (Detroit Edison) to Mr. R. Schrameck (MDNR), "Re: Follow-Up
Report - Cooling Water Loss, Fermi-2 Power Plant, NPDES Permit No. M10037028", dated
August 2, 1993

A portion of the radioactive-waste liquid effluent discharge reports are provided from 1985
through 1996 in Enclosure 2. After 1995, Fermi 2 no longer discharged radioactive liquid
effluents and as such the 1996 report on liquid effluent discharges is representative of the years
that follow. Note that those pages of the reports which do not address the issue of radioactive
liquid effluents have been removed for ease of reading.

Letter from F.E. Agosti (Detroit Edison) to Mr. James G. Keppler (USNRC), "Semi-Annual
Radiological Effluent Release Report," dated February 28, 1986.

Letter from B. Ralph Sylvie (Detroit Edison) to USN-RC, "Semi-Annual Radiological Effluent
Release Report," dated March 1, 1990.

Letter from William S. Orser (Detroit Edison) to USNRC, "Semi-Annual Radiological Effluent
Release Report," dated August 28, 1990.

Letter from William S. Orser (Detroit Edison) to USNRC, "Semi-Annual Radiological Effluent
Release Report," dated March 1, 1991.

Letter from William S. Orser (Detroit Edison) to USNRC, "Semi-Annual Radiological Effluent
Release Report," dated August 30, 1991.

Letter from William S. Orser (Detroit Edison) to USNRC, "Semi-Annual Radiological Effluent
Release Report," dated February 28, 1992.

Letter from William S. Orser (Detroit Edison) to USNRC, "Semi-Annual Radiological Effluent
Release Report," dated August 28, 1992.
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Letter from F.E. Agosti (Detroit Edison) to Mr. James G. Keppl'er (USNRC), "Semi-Annual 
Radiological Effluent Release Report," dated February 28, 1986. 

Letter from B. Ralph Sylvie (Detroit Edison) to USNRC, "Semi-Annual Radiological Effluent 
Release Report," dated March 1, 1990. 
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Letter from Douglas R. Gibson (Detroit Edison) to USNRC, "Semi-Annual Radiological
Effluent Release Report," dated August 27, 1993.

Letter from Douglas R. Gibson (Detroit Edison) to USNRC, "Annual Radiological Effluent
Release Report," dated March 31, 1995.

Letter from Douglas R. Gibson (Detroit Edison) to USNRC, "Annual Radiological Effluent
Release Report," dated March 31, 1997.

Proposed COLA Revision

None
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Effiuent Release Report," dated August 27, 1993. 
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Release Report," dated March 31, 1995. 

Letter from Douglas R. Gibson (Detroit Edison) to USNRC, "Annual Radiological Effiuent 
Release Report," dated March 31, 1997. 

Proposed COLA Revision 

None 
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(following 83 pages) 



D)ehroil 2000 Second AvenueEdisonDetroit, Michigan 48226
Edaiftjn~on (313) 237-8000 January 17, 1996

Mr. R. Schrameck, Supervisor
Surface Water Quality Division
Michigan Department of Environmental Quality
Southeast Michigan District Headquarters
38980 Seven Mile Road
Livonia, Michigan 48152

Re: Spill Notification Follow-Up Report
Fermi-2 Power Plant
NPDES Permit No. MI0037028

Dear Mr. Schrameck:

At approximately 2315 hours on January 9, 1996, a member of the Fermi-2 Power Plant staff notified
MDEQ Emergency Operator Kathy of a spill of Ethylene Glycol at the Fermi-2 Power Plant. The
Company recognizes that Ethylene Glycol is not a substance listed on the Critical Materials Register and
that the notification provided and this follow-up report are, therefore, not required under the Part V
Rules, however, in the interest of full disclosure the Company felt the Notification and the Follow-Up
Report should be made.

At approximately 2200 hours on January 9, 1996, an operator on routine rounds discovered that all four
of the Ethylene Glycol reservoirs on the south cooling tower deicing system were empty. Upon
investigation it was determined that the deicing system had suffered a catastrophic failure resulting in 37
line ruptures on the system. As a result approximately 200 gallons of a 50% solution of Ethylene
Glycol were lost to the 35 million gallon closed cooling system of the plant which ultimately discharges
to Lake Erie through Outfall 00 1.

The cause of the deicing system failure is still under investigation by the plant staff. The plant's
corrective action system will document the cause of the failure and the corrective action necessary to
prevent a reoccurrence. Until the deicing system is repaired the south cooling tower will operate
without the deicing system in service.

If you have any questions relative to this report of the incident, please contact me on (313) 235-7021.

Sincerely,

Arthur HeidrihJr
Administrator,
Water and Land Use Programs

.AH:pr

cc: A. MacArthur-Brown

Detroit 
Edison 

2000 Second Avenue 
Detroit. Michigan 48226 

(313) 237-8000 

Mr. R. Schrameck, Supervisor 
Surface Water Quality Division 
Michigan Department of Environmental Quality 
Southeast Michigan District Headquarters 
38980 Seven Mile Road 
Livonia, Michigan 48152 

Re: Spill Notification Follow-Up Report 
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NPDES Permit No. MI0037028 

Dear Mr. Schrameck: 

January 17, 1996 

At approximately 2315 hours on January 9, 1996, a member of the Fermi-2 Power Plant staff notified 
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Company recognizes that Ethylene Glycol is not a substance listed on the Critical Materials Register and 
that the notification provided and this follow-up report are, therefore, not required under the Part V 
Rules, however, in the interest of full disclosure the Company felt the Notification and the Follow-Up 
Report should be made. 

At approximately 2200 hours on January 9, 1996, an operator on routine rounds discovered that all four 
of the Ethylene Glycol reservoirs on the south cooling tower deicing system were empty. Upon 
investigation it was determined that the deicing system had suffered a catastrophic failure resulting in 37 
line ruptUres on the system. As a result approximately 200 gallons of a 50% solution of Ethylene 
Glycol were lost to the 35 million gallon closed cooling system of the plant which ultimately discharges 
to Lake Erie through Outfall 00 I. 

The cause of the deicing system failure is still under investigation by the plant staff. TP.e plant's 
corrective action system will document the cause of the failure and the corrective action necessary to 
prevent a reoccurrence. Undl the deicing system is repaired the south cooling tower will operate 
without the deicing system in service. . 

If you have any questions relative to this report of the incident, please contact me on (313) 235-7021. 

AH:pr 

cc: A. MacArthur-Brown 

Sincerely, 

Arthur Heidrich, Jr. 
Adm inistrator, 
Water and Land Use Programs 



bcc: S. Bartman
J. Cazeno
R. Delong
P. Fessler
J. Flynn
K. Shields
M. Sterling
File 220.70

bee: S. Bartman 
J. Cazeno 
R. Delong 
P. Fessler 
J. Flynn 
K. Shields 
M. Sterling 
File 220.70 



Detroit 2000 Second Avenue

Detroit, Michigan 48226
1d 31 237.8000

February 1, 1993

Mr. Robert Miller, Chief
Surface Water Quality Division
Michigan Department of Natural Resources
P.O. Box 30028
Lansing, Michigan 48909

Re: Spill Notification Follow-up Report
Plant: Fermi 2 Power Plant
NPDES Permit #MI0037028

Dear Mr. Miller:

In accordance with Part IIA6 of the NPDES Permit No.
MI0037028 and the Part 5 Rules of the Michigan Water
Resources Commission, the Detroit Edison Company hereby
notifies your office that on January 22, 1993 at
approximately 1318 hours, a spill occurred at the Fermi 2
Power Plant located at 6400 Dixie Highway, Newport, Michigan.

On January 22, 1993 at 1318 hours, an operator at the Fermi
2 Power Plant observed water bubbling from the ground
adjacent to a sanitary sewer manhole. The operator observed
the spill while walking the sewer line down to check for
leaks following the observance of an indicated 10 % flow
difference between the leak detection system flow
instruments. Plant personnel immediately reported the spill
to the main control room and Operations shut down the sewer
forwarding pumps at 1322 hours. Sewage stopped issuing from
the ground at approximately 1335 hours. Spilled sewage
migrated approximately 30 feet along the shoreline in a
northerly directionwhere it enter Lake Erie adjacent to the
Fermi 1 intake structure. An undetermined amount of sewage
was spilled. The incident was reported to the MDNR Emergency
Operator # 16 by Mr. Fritz Lehmann at approximately 1515
hours on January 22, 1993.

Detroit 
Edison 

2000 Second Avenue 
Detroit, Michigan 48226 
(313) 237·6000 

Mr. Robert Miller, Chief 
Surface water Quality Division 

February 1, 1993 

Michigan Department of Natural Resources 
P.O. Box 30028 
Lansing, Michigan 48909 

Re: Spill Notification Follow-up Report 
Plant: Fermi 2 Power Plant 
NPDES 'Permit #MI0037028 

Dear Mr. Miller: 

In accordance with Part IIA6 of the NPDES Permit No. 
MI0037028 and the Part 5 Rules of the Michigan Water 
Resources Commission, the Detroit Edison Company hereby 

, notifies your office that on January 22, 1993 at 
approximately 1318 hours, a spill occurred at the Fermi 2 
Power Plant located at 6400 Dixie Highway, Newport, Michigan. 

On January 22, 1993 at 1318 hours, an operator at the Fermi 
2 Power Plant observed water bubbling from the ground 
adjacent to a sanitary sewer manhole. The operator observed 
the spill while walking the sewer line down to check for 
leaks following the observance of an indicated 10 % flow 
difference between the leak detection system flow 
instruments. Plant personnel immediately reported the spill 
to the main control room and Operations shut down the sewer 
forwarding pumps at 1322 hours. Sewage stopped issuing from 
the ground at approximately 1335 hours,. Spilled sewage 
migrated approximately 30 feet along the shoreline in a 
northerly direction where it enter Lake Erie adjacent to the 
Fermi 1 intake structure. An undetermined amount of sewage 
was spilled. The incident was reported to the ~NR Emergency 
Operator # 16 by Mr. Fritz Lehmann at approximately 1515 
hours on January 22, 1993. 



The cause of the spill was due to a coupling on the sewer
main becoming disconnected. Plant maintenance crews

excavated the soil in the vicinity of the spill to uncover

the main on the same day. The coupling was repaired and line
integrity verified on January 25, 1993. The system was
declared operable on January 25, 1993.

Should you have any questions relative to this incident,
please contact me at (313) 237-7022.

Jr.
specialist

Water Quality
Environmental Protection

JCjr/

bcc: J. Flynn
A. Heidrich
F. Lehmann
M. Sterling

The cause of the spill was due to a coupling on the sewer 
main becoming disconnected. Plant maintenance crews 
excavated the soil in the vicinity of the spill to uncover 
the main on the same day. The coupling was repaired and line 
integrity verified on January 25, 1993. The system was, 
declared operable on January 25, 1993. 

Should you have any questions relative to this incident, 
please contact me at (313) 237-7022. 

JCjr/ 

bcc: J. Flynn 
A. Heidrich 
F. Lehmann 
M. Sterling 

__ ~Sincerel~~/. ~ 
eph Cazen Jr. 

ministrat' e Specialist 
Water Quality 
Environmental Protection 



Detrolt 2 Second Avenue
Detroit, Michigan 48226

(313) 237-8000 March 16, 1987

Mr. P. D. Zugger, Chief
Surface Water Quality Division
Michigan Department of Natural Resources\
Stevens T. Mason Building
P. 0. Box 30028
Lansing, Michigan 48909

Re: Spill Notification Follow-up Report
Fermi-2 Power Plant
NPDES Permit No. MI 0037028

Dear Mr. Zugger:

In accordance with the Part 5 Rules of the Michigan
Water Resources Commission and Part IIA6 of NPDES
Permit No. MI 0037028 the Detroit Edison Company is
submitting this spill follow-up report.

On March 6, 1987, at approximately 1500 hours sanitary
fluid was seen spilling from around a solid manhole
cover onto the ground at the northeast edge of a
shallow lagoon which covers several hundred acres of
the southern portion of the Fermi Power Plant site.
The plant control room was notified of the situation at
1522 hours and the pumps which pressurize the sanitary
forwarding system were secured at 1530 hours. The
Pollution Emergency Alert System operator was notified
of the spill at 1545 hours.

The manhole in question is an intermediate point in the
piping system which forwards sanitary waste from the
power plant to the Monroe Waste Water Treatment System
sewer line along Pointe Aux Peaux Road which runs south
of the plant site. Two sanitary waste pumps, which
develop a combine flow of approximately 60 to 70
gallons per minute forward the sanitary waste to the
sewer system. Pressure is monitored at each end of the
line and when a specified pressure differential is
sensed, the forwarding system discharge valve is
automatically closed terminating flow. An
investigation of the control system revealed a failure
of the electronic control-system explaining the
system's failure to automatically terminate flow. The

control system has been repaired, tested, and returned
to service. That control system failure and the
inundation of the areaby wind driven Lake Erie water
makes it impossible to estimate the quantity of
sanitary waste spilled.

Detroit 
Edison 

I '. ~ 

2000 Second Avenue I 
Detroit, MIchigan 48226 ' 
(313) 237·8000 March 16, 1987 

Mr. P. D. Zugger, Chief 
Surface Water Quality Division 
Michigan Department of Natural Resources~ 
Stevens T. Mason Building 
P. O. Box 30028 ' 
Lansing, Michigan 48909 

.J 

Re: Spill Notification Follow-up Report 
Fermi-2 Power Plant 
NPDES Permit No. MI 0037028 

Dear Mr. Zugger: 

In accordance with the Part 5 Rules of the Michigan 
Water Resources Commission and Part IIA6 of NPDES 
Permit No. MI 0037028 the Detroit Edison Company is 
submitting this spill follow-up report. 

On March 6, 1987, at approximately 1500 hours sanitary 
fluid was seen spilling from around a solid manhole 
cover onto the ground at the northeast edge of a 
shallow lagoon which covers several hundred acres of 
the southern portion of the Fermi Power Plant site. 
The plant control room was notified of the situation at 
1522 hours and the pumps which pressurize the sanitary 
forwarding system were secured at 1530 hours. The 
Pollution Emergency Alert System operator was notified 
of the spill at 1545 hours. 

The manhole in question is an intermediate point in the 
piping system which forwards sanitary waste.from the 
power plant to the Monroe Waste Water Treatment System 
sewer line along Pointe Aux Peaux Road which runs south 
of the plant si.te. Two sanitary waste pumps, which 
develop a combine flow of approximately 60 to 70 
gallons per minute forward the sanitary waste to the 
sewer system. Pressure is monitored at each end of the 
line and when a specified pressure differential is 
sensed, the forwarding ,system discharge valve is 
automatically closed terminating flow. An 
investigation of the control system revealed a failure 
of the electronic control·system explaining the 
system's failure to automatically terminate flow. The 
control system has been repaired, tested, and returned 
to service. That control system failure and the 
inundation of the area'by wind driven Lake Erie water 
makes it impossible to estimate the '. quantity of 
sanitary waste spilled. 

) 



Mr. P. D. Zugger
March 16, 1987
Page 2

Inspection of the manhole by maintenance personnel
revealed that an adjustable clamp securing one end of a
flexible coupling in the manhole had loosened allowing
the coupling to partially slip off the pipe. The
system was repaired, tested and returned to service on
March 7, 1987.

No further remedial action is believed necessary at
this time. If you ahve any questions regarding this
incident, please contact me on (313) 237-7021.

Sincerely,

4Arthr ei d rich4,
Administrator - Water
and Land Use Programs

AH/bjw

cc: R. Schrameck

bcc: J. Flynn
J. Kepus
M. Sterling

\ .... 

,/ 

"'- .-.--.-.--.-.--.... ----.---.-.. -----.----.- - ---.--"'7"-•. :------ ---.. --.- ... ~--.--.--, ...•... "-... __ .,-.-.. -_ .. -
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The Detroit Edison Company
2000 2nd Ave., Detroit. N11 48226i-127!0

Detroit Edison
A D1FLErgy Cmany

April 7, 2000 
P

Mr. Linn Duling, Supervisor
Surface Water Quality Division
Michigan Department of Environmental Quality

Jackson District Office•
State Office Building
301 E. Louis B. Glick Highway
Jackson, Michigan 49201

Re: Non-Compliance Notification
Fermi 2 Power Plant
NPDES Permit No. M10037028

Dear Mr. Duling:

In accordance with Part IIA5 of NPDES Permit No. M10037028, the Detroit Edison Company is hereby

notifying you of a possible non-compliance with a Daily Maximum Effluent Limitation specified in the

Permit. On April 4, 2000 at 2128, it was observed that the circulating water dehalogenation tanks were

empty with the circulating water (CW) decant system in service. A sample taken at the decant line

(Outfall 001) for Total Residual Oxidant (TRO) was 0.1 1mg/I (ppm) which is above the Daily Maximum

Effluent Limitation of 0.036 ppm for continuous discharge mode during chlorination that is specified in

Part IA I of the Permit.

Upon discovery of the empty dehalogenation tanks, and the subsequent TRO analysis, sulfite was added to

the west dehalogenation tank and the pump stroke was increased to its maximum. Outfall 001 was re-

sampled at 2155 and the result was 0.05 ppb. The CW decant system was shut down at 2221, stopping the

discharge. General Service Water (GSW) chlorination was shut down at 2318, and sulfite was added

directly to the circulating water pond, which proved to be ineffective due to the lack of mixing (no

circulating water pumps in service). After verification that the west dehalogenation pump was pumping

sulfite, the CW decant system was put back in to service April 5, 2000 at 0210. Outfall 001 was sampled

again, with the result being 0.06 ppm. The CW decant system was shut down again at 0232. At 0430 on

April 5, 2000, the west dehalogenation pump was checked again, including the suction strainer, which was

cleaned of minor scale. The pump was verified to be pumping sulfite, and the CW decant system was

restored to service. Another sample at Outfall 001 was taken, with the results <0.03 ppb.

Calculations were performed to determine the total amount of chlorine discharged in exceedence of the

allowable amount specified in Part IAI of the Permit. Conservative calculations yielded a total of

approximately 1.3 pounds of excess chlorine that was discharged, which is less than the 10 pound

Reportable Quantity for chlorine.

A preliminary investigation of why the dehalogenation tanks were empty was done. It appears that over the

previous 48 hour period (April 1 and April 2), a draw down rate was determined and the tank was filled

accordingly on Tuesday April 3, and was not checked again before the engineering technician went home

on that day. This seems to be an isolated event of bad judgement on the part of the technician. Chemistry

management has made the expectation clear that the dehalogenation tanks are to be checked daily from

now on to prevent a reoccurrence of this event.

April 7, 2000 

Mr. Linn Duling, Supervisor 
Surface Water Quality Division 
Michigan Department of Environmental Quality 
Jackson District Office 
State Office Building 
30 I E. Louis B. Glick Highway 
Jackson, Michigan 4920 I 

Re: Non-Compliance Notification 
Fermi 2 Power Plant 
NPDES Permit No. MI0037028 

Dear Mr. Duling: 

The Detroit Edison Company 
2000 2nd Ave., Detroit. ~.1I 4){~2Ii·ll'j!) 

Detroit Edison 

fiLE COpy 

In accordance with Part lIAS ofNPDES Permit No. MI0037028, the Detroit Edison Company is hereby 
notifying you of a possible non-compliance with a Daily Maximum Effluent Limitation specified in the 
Permit. On April 4, 2000 at 2128, it was observed that the cjrc~lating water dehalogenation tanks were 
empty with the circulating water (CW) decant system in service'~ A sample taken at the decant line 
(Outfall 00 I) for Total Residual Oxidant (TRO) was O.llmgll (ppm) which is above the Daily Maximum 
Effluent Limitation of 0.036 ppm for continuous discharge mode during chlorination that is specified in 
Part IA I of the Permit. 

Upon discovery of the empty dehalogenation tanks, and the subsequent TRO analysis, sulfite was added to 
the west dehalogenation tank and the pump stroke was increased to its maximum. Outfall 00 I was re- ' 
sampled at 2155 and the result was 0.05 ppb. The CW decant system was shut down at 2221, stopping the 
discharge. General Service Water (GSW) chlorination was shut down at 2318, and sulfite was added 
directly to the circulating water pond, which proved to be ineffective due to the lack of mixing (no 
circulating water pumps in service). After verification that the west dehalogenation pump was pumping 
sulfite. the CW decant system was put back in to service AprilS, 2000 at 0210. Outfall 001 was sampled 
again, with the result being 0.06 ppm. The CW decant system was shut down again at 0232. At 0430 on 
April 5, 2000, the west dehalogenation pump was checked again, including the suction strainer, which was 
cleaned of minor scale. The pump was verified to be pumping sulfite, and the CW decant system was 
restored to service. Another sample at Outfall 001 was taken, with the results <0.03 ppb. 

Calculations were performed to determine the total amount of chlorine discharged in exceedence of the 
al10wable amount specified in Part IAI of the Permit. Conservative calculations yielded a total of 
approximately 1.3 pounds of excess chlorine that was discharged, which is less than the 10 pound ' 
Reportable Quantity for chlorine. 

A preliminary investigation of why the dehalogenation tanks were empty was done. It appears that over the 
previous 48 hour period (April I and April 2). a draw down rate was determined and the tank was filled 
accordingly on Tuesday ~pril 3, and was not checked again before the engineering technician went home 
on that day. This seems to be an isolated event of bad judgement on the part of the technician. Chemistry 
management has made tile expectation clear that the dehalogenation tanks are to be checked daily from 
now pn to prevent a reoccurrence of this event. 



Mr. Linn Duling, Supervisor
April 7, 2000
Page 2

If you have any questions relative to this report or the non-compliance incident, please contact me at (313)

235-8704, or via e-mail at babieram('dteenerQy.com.

Sincerely,

Mary J. Babiera(-
Environmental Management & Resources

cc: M. Campbell

Bcc: S. Boyd
L. Craine
P. Fessler
D. Gipson
E. Kokosky
P. Marquardt
M. Parrish
M. Rodenberg
File 220.12
M. T6WA4-

Mr. Linn Duling. Supervisor 
April 7, 2000 
Page 2 

If you have any questions relative to this repQrt or the non-compliance incident, please contact me at (313) 
235-8704, or via e-mail atbabieram!U.dteeneq~y.com. 

cc: M. Campbell 

"(\{\' ~~-6~ 
MaryJ.~ 
Environmental. ~anagement & Resources 

Bcc: S. Boyd 
L. Craine 
P. Fessler 
D. Gipson 
E. Kokosky 
P. Marquardt 
M. Parrish 
M. Rodenberg 

. File 220.12 
7J).~ 



The DeLroit Edison Company
2001) 2nd Ave., Detroit, Nil 48226-127,9

Detroit Edison

FILL UOPY
April 14, 2000

Mr. Linn Duling, Supervisor
Surface Water Quality Division
Michigan Department of Environmental Quality
Jackson District Office
State Office Building
301 E. Louis B. Glick Highway
Jackson, Michigan 49201

Re: Non-Compliance Notification
Fermi 2 Power Plant
NPDES Permit No. M10037028

Dear Mr. Duling:

In a letter dated April 7, 2000, the Detroit. Edison Company notified you of a possible non-compliance with

a Daily Maximum Effluent Limitation forTotal Residual Oxidant (TRO), which is specified in NPDES

Permit No. M10037028. It has been brought to my attention that there were two discrepancies in the

reported TRO concentration measurements in the second paragraph of that report.

The second sentence of paragraph two states that "Outfall 001 was re-sampled at 2155 and the result was

0.05 ppb.", which is not in excess of the permitted value of 0.036ppm. The correct concentration for that

sample is "0.05 ppm". Also, the last sentence of paragraph two should be changed to read "< 0.03 ppm"

rather than "< 0.03 ppb". I apologize for any confusion the incorrect units may have caused in the original

report.

If you have any questions relative to this letter or desire additional information, please contact me at (313)

235-8704, or via e-mail at babieramnndteenergy.com.

Sincerely,

Mary J. Babiera
Environmental jagement & Resources

cc: M. Campbell

Bcc: M. Askew
S. Boyd
L. Craine
P. Fessler
D. Gipson
E. Kokosky
P. Marquardt
M. Parrish
M. Rodenberg

"'File 220.12

The Del~(Jit Edison Company 
200n 2nd Ave., Detroit, MI 48226-127!l 

Detroit Edison 
A DTE Energy CcmpaAg 

FILE COpy 
April 14,2000 

Mr. Linn Duling, Supervisor 
Surface Water Quality Division 
Michigan Department of Environmental Quality 
Jackson District Office 
State Office Building 
301 E. Louis B. Glick Highway 
Jackson, Michigan 4920 I 

Re: Non-Compliance Notification 
Fenni 2 Power Plant 
NPDES Pennit No. MI0037028 

Dear Mr. Duling: 

In a letter dated April 7,2000, the DetroitEdison Company notified youofa possible non-compliance with 
a Daily Maximum Effluent Limitation forTotal Residual Oxidant (TRO), which is specified in NPDES 
Pennit No. MI0037028. It has been brought to my attention that there were two discrepancies in the 
reported TRO concentration measurements in the second paragraph of that report. 

The second sentence of paragraph two states that "Outfall 001 was re-sampled at 2155 and the result was 
0.05 ppb.", which is not in excess of the pennitted value ofO.036ppm. The correct concentration for that 
sample is "0.05 ppm". Also, the last sentence of paragraph two should be changed to read "< 0.03 ppm" 
rather than "< 0.03 ppb". I apologize for any confusion the incorrect units may have caused in the original 
report. 

If you have any questions relative to this letter or desire additional infonnation, please contact me at (313) 
235-8704, or via e-mail atbabieram@dteenergv.col11. 

cc: M. Campbell 

Sincerely, 

~B~'1~~W~ 
Environmental ~agement & Resources 

Bce: M. Askew 
S. Boyd 
L. Craine 
P. Fessler 
D. Gipson 
E. Kokosky 
P. Marquardt 
M. Parrish 
M. Rodenberg 
,'Filf220.1 2 

-.: , ' 



DetroitDeris 2000 Second Avenue
Detroit, Michigan 48226E o (313) 237-8000

June 23 ,1993

Mr. Robert Miller, Chief
Surface Water Quality Division
Michigan Department of Natural Resources
P.O. Box 30028
Lansing, MI 48909

Re: Notification of Possible Non-Compliance
Plant, Fermi-2
NPDES Permit # M10037028

Dear Mr. Miller:

In accordance with Part II AS, Non-Compliance Notification, of
NPDES Permit No. M10037028v the Detroit Edison Company is hereby
notifying you of a possible non-compliance with a Daily Maximum
Total Residual Chlorine (TRC) limitation specified in the permit.

On June 20, 1993 at approximately 1145 hours a routine sample for
Total Residual Chlorine (TRC) analysis indicated that the TRC
concentration in the plant effluent (outfall 001) exceeded the
effluent limitation specified in Part I Al of the permit. Part I Al
specifies a daily maximum effluent limitation for TRC of 0.3 mg/i.
The result showed a TRC sample of 0.6 mg/l. The circulating water
decant line was secured at 1220 hours on June 20, 1993.

Investigation of the incident by plant personnel determined that
the cause of the exceedence was a discharge pipe to the decant
discharge line which was plugged with solidified sodium sulfite.
The line was unplugged and cleaned. The dechlorination system was
restored and circulating water decant was restarted on June 20,
1993 at 1435 hours.

i -

! 

Detroit 
Edison 2000 Second Avenue 

Detroit. Michigan 48226 
(313) 237-8000 

Hr. Robert Miller, Chief 
Surface water Quality Division 
Michigan Department of Natural Resources 
P.O. BOX 30028 
Lansing, MI 48909 

Re: Notification of possible Non-compliance 
Plant, Fermi-2 
NPDES Permit I MI0037028 
-------------------------------~------~ ---------------------------------------

Dear Hr. Miller: 

June 23 ,1993 

In accordance with Part II AS, Non-compliance Notification, of 
NPDES permit No. MI0037028, the Detroit Edison Company is hereby 
notifying you of a possible non-compliance with a· Daily Maximum 
Total Residual Chlorine (TRC) limitation specified in the permit. 

On June 20, 1993 at approximately 1145 hours a routine sample for 
Total Residual Chlorine (TRC) analysis indicated that the TRC 
concentration in the plant effluent (outfall 001) exceeded the 
effluent limitation specified in Part I Al of the permit. Part I Al 
specifies a daily maximum effluent limitation for TRC of 0.3 mg/1 • 

. The result showed a 'l'RC sample of 0.& mg/l. The circulating water 
decant line was secured at 1220 hours on June 20, 1993. 

Investigation of the incident by plant personnel determined that 
the cause of the exceedence was a discharge pipe to the decant. 
discharge line which was plugged with solidified sodium sulfite •. 
The line was unplugged and cleaned. The dechlorination system was 
restored and circulating water decant was restarted on June 20, 
1993 at 1435 hours. 



If you have any questiok relative to this incident , please contact
me at (313) 237-7022

incer 7y

Jo~se Cazen~o
Adminisrative Specialist

Water Quality
Environmental Protection

cc 3 C. Schmitt
R. Schrameck

bcc: A. Blount
J. Flynn
A. Heidrich
K. Shields

If you have any questioJilrelative to this incident, please contact 
me at (313) 237-7022 • 

cc : C. Schmitt 
R. Schrameck 

bcc: A. Blount 
J. Flynn 
A. Heidrich 
It. Shields 

lY~ / 
J/. 

Jose Cazeno • 
Adminis rative Specialist 

Water Quality 
Environmental Protection 



Detroit
2000 Second Avenue
Detroit, Michigan 48226

is (313) 237-800 4

June 28, 1993

Mr. Robert Miller, Chief
Surface Water Quality Division
Michigan Department of Natural Resources
P.O. Box 30028
Lansing, Michigan 48909

Re: Spill Notification Follow-up Report
Plant - Fermi 2 Power Plant
NPDES Permit #MI0037028

Dear Mr. Miller:

In accordance with Part IIA6 of the NPDES Permit No.

MI0037028 and the Part 5 Rules of the Michigan Water

Resources Commission, the Detroit Edison Company hereby

notifies your office, that on June 21, 1993 at approximately

2050 hours, a spill occurred at the Fermi 2 Power Plant

located at 6400 Dixie Highway, Newport, Michigan.

On June 21, 1993 the plant was in the process of conducting

a feed and bleed of the Turbine Building Closed Cooling Water

(TBCCW) system. This system is chemically treated with Mitco
Water Treatment Chemical for corrosion control. The primary

components of this corrosion inhibitor are sodium nitrite and

sodium molybdate.

During the feed and bleed process, hoses were connected to an

air conditioning chiller drain valve and routed to the Fermi

2 auxiliary boiler blowdown sump to the chemical waste basin.

At approximately 2050 hours, it was discovered that the hose

was leaking and contents had spilled into a nearby storm

drain sewer. Plant operations personnel closed the drain

valve and terminated the release.

Assuming that all the water drained directly to the storm

drain, it is estimated that approximately 850 gallons of

water was spilled to outfall 002. The chemical analysis of

the TBCCW water indicates that approximately 240 ppm of

sodium nitrite and 145 ppm of sodium molybdate were released.

This converts to 772 grams sodium nitrate and 467 grams

sodium molybdate.

Detroit 
Edison 2000 Second Avenue 

Detroit, Michigan 48226 
(313) 237-8000 

Mr. Robert Miller, Chief 
Surface Water Quality Division 

June 28, 1993 

Michigan Department of Natural Resources 
P.O. Box 30028 
Lansing, Michigan 48909 

Re: spill Notification Follow-up Report 
Plant - Fermi 2 Power Plant 
NPDES Permit #MI0037028 

Dear Mr. Miller: 

In accordance with Part IIA6 of the NPDES Permit No. 
MI0037028 and the Part 5 Rules of the Michigan Water 
Resources Commission, the Detroit Edison Company hereby 
notifies your office, that on June 21, 1993 at approximately 
2050 hours, a spill occurred at the Fermi 2 Power Plant 
located at 6400 Dixie Highway, Newport, Michigan. 

On June 21, 1993 the plant was in the process of conducting 
a feed and bleed of the Turbine Building Closed cooling Water 
(TBCCW) system. This system is chemically treated with Mitco 
water Treatment Chemical for corrosion control. The primary 
components of this corrosion inhibitor are sodium nitrite and 
sodium molybdate. 

During the feed and bleed process, hoses were connected to an 
air conditioning chiller drain valve and routed to the Fermi 
2 auxiliary boiler blowdown sump to the chemical waste basin. 
At approximately 2050 hours, it was discovered that the hose 
was leaking and contents had spilled into a nearby storm 
drain sewer. Plant operations personnel closed the drain 
valve and terminated the release. 

Assuming that all the water drained directly to the storm 
drain, it is estimated that approximately 850 gallons of 
water was spilled to outfall 002. The chemical analysis of 
the TBCCW water indicates that approximately 240 ppm of 
sodium nitrite and 145 ppm of sodium molybdate were released. 
This converts to 772 grams sodium nitrate and 467 grams 
sodium molybdate. 



The incident was reported to the MDNR Emergency Operator by
the Shift Technical Advisor (STA) at approximately 0110 hours
on June 22, 1993.

Should you have any questions relative to this incident,
please contact me at (313) 237-7022.

Si cerely,

Jos h Cazeno, .
Adinistrtve pecialist
Water Quality
Environmental Protection

JCjr/

cc: C. Schmitt
R. Schrameck

The incident was reported to the MDNR Emergency operator by 
the Shift Technical Advisor (STA) at approximately 0110 hours 
on June 22, 1993. 

Should you have any questions relative to this incident, 
please contact me at (313) 237-7022. 

JCjr/ 

cc: C. Schmitt 
R. Schrameck 

Jos h Cazeno, 
Ad inistrative 
Water Quality 
Environmental Protection . 



Detroit 2000 Second Avenue
Detroit, Michigan 48226Edison(313) 237-8000

August 5, 1986

Mr. P. D. Zugger, Executive Secretary
Michigan Water Resources Commission
Stevens T. Mason Building
P. 0. Box 30028
Lansing, Michigan 48909

Re: Spill Notification Follow-Up Report
Enrico Fermi, Unit I
NPDES Permit No. MI 0001830

Dear Mr. Zugger:

In accordance with Part IIA6 of NPDES Permit No.
MI 0001830, Enrico Fermi, Unit I, The Detroit Edison
Company is submitting this follow-up report on a spill
of 20 to'30 gallons of sanitary waste an undetermined
portion of which reached Lake Erie by way of a parking
lot storm sewer. The spill occurred at approximately
0100 hours on July 26, 1986, was discovered at 0120
hours, and reported to MDNR Operator No. 9 at
approximately 0200 hours. The cause of the spill was
the malfunction of a pump control which allowed a
sanitary waste accumulation tank to overflow. The pump
was immediately placed on manual control overriding the
faulty control circuit. An engineering study is
currently underway to determine what, if any,
modification of the system will be required to prevent
future reoccurrence.

If you have any questions regarding this incident,
please contact me on (313) 237-7021.

Sincerely,

Arthur Heidrich, J
Administrator - Water
and Land Use Programs

AH/bjw

cc: R. Schrameck

bcc: J. Flynn
J. Kepus
M. Sterling

Detroit 
Edison 

2000 Second Avenue 
Detroit, Michigan 48226 
(313) 237"8000 

August ·5, 1986 

Mr. P~ D. Zugger, Executive Secretary 
Michigan Water Resources Commission 
Stevens T. Mason Building 
P. O. Box 30028 
Lans~ng, Michigan 48909 

Re: Spill Notification Follow-Up Report 
Enrico Fermi, Unit I 
NPDES Permit No. MI 0001830 

Dear Mr. Zugger: 

In accordance with Part IIA6 .of)NPDES Permit No. 
MI 0001830, Enrico Fermi, Unit I, The Detroit Edison 
Company is submitting this follow-up report on a spill 
of 20 to·30 gallons of sanitary waste an undetermined 
portion of which reached Lake Erie by way of a parking 
lot storm sewer. The spill occurred at approximately 
0100 hours on July 26, 1986, was discovered at 0120 
hours, and reported to MDNR Operator No. 9 at 
approximately 0200 hours. The cause of the spill was 
the malfunction of a pump control which allowed a 
sanitary waste accumulation tank to overflow. The pump 
was immediately placed on manual control overriding the 
faulty control circuit. An engineering study is . 
currently underway to determine what, if any, 
modification of the system will be required to prevent 
future reoccurrence. 

If you have any questions regarding this inCident, 
please contact me on (313) 237-7021. 

AH/bjw 

cc: R. Schrameck 

bcc: J. Flynn 
J. Kepus 
M. Sterli"ng 

Si/~c~r:~y:/ /.1] r 
C (~--6~L'-"-'/~ 
Arthur Heidrich, J • 
Administrator - Water 
and Land Use Programs 



A U• cJi ; 5 .
12.000.103
Attachment I
Page I of I

Fermi Energy Center
Spill Report

1.
2.

3.

4.
5.
6.
7.

S.

Date/time of discovery

Date/time of occurrence

7/26/86 0120 HRS-

Approximately 0100 HRS

Location of spill FERMI I PARKING AREA

Substance spilled SANITARY WASTE

Quantity spilled 20 - 30 GALLONS
Reportable Quantity (Enclosure 1) if applicable N/A

Explanation of occurrence FAULTY OPERATION OF THE PUMP CONTROL

LOGIC

Immediate action taken MANUAL OVERRIDE OF PUMP CIRCUITRY

9. Follow-up action taken AN ENGINEERING ANAYLSIS OF THE PROBLEM IS

IN PROGRESS. RECOMMENDATIONS FOR CORRECTIVE ACTION ARE EXPECTED,

10. Measures taken to prevent recurrence SEE ABOVE

Completed by: Q J. E. KEPUS, ENVIRONMENTAL PROGRAMS COORDINATOR

Noted by: CC 7/31/86
Operations Engineer

Noted by: CC 7 N31 u P6
Superintendent, Nuclear Production

* J. KEPUS NOTIFIED MDNR OPERATOR #9 AT APPROXIMATELY 0200 HRS.

051065

"'f,". 

Ferml Energy Center 
Spill Report 

12.000.103 
Attachment 1 

.Page 1 of 1 

1. Date/time of discoverY __ ..;1,.../_2.:...6..:../_8..,..6_,--~_O-:1,...,2..",O..."....H~R~S·~ _______ _ 
2 • Da t e / ti me of oc c: ur r en c e._---:A~p;;.£p;..:;l"..;;o;.:;x.:.::i~m:;:;:a..::.t.::;.e::.l)>!..·· -.,;O;...l;..:O;..,:O;,...:.:H:.:.,:R;,:;S _______ _ 

3 • Loca t i on of sp111. __ .,!;F~E:!.!R~M==.I ..... I~PwA:l!R.uKl!..:!I~N~G"_o!lA..uRti!.EA&1_ ___________ _ 

" • Subs tanc e spilled,_-=:S:.:.;A:.:;N=I.;.T.;.A.;.RY.:....;W::.:A.:.:;S::...:T::.::E::.-______ .....;. _______ _ 
5. Quantity sp1lled,..,--_~2~0~-~30~G~A~L~L~O~N~S~~~~~--~~--------
6; Reportable Quantity (Enclosure 1) if app11cable.~~~N~/~A~,~~~~~_ 
7. Explanation of occurrence FAULTY OPERATION OF THE PUMP CONTROL 

LOGIC 

8. Immediate action take.n MANUAL OVERRIDE OF PUMP CIRCUITRY 

9. Follow-up action taken AN ENGINEERING ANAYLSIS OF THE PROBLEM IS 
IN PROGRESS. RECOMMENDATIONS FOR CORRECTIVE ACTION ARE EXPECTED. 

10. Measures taken to prevent recurrence ___ ~SE~E~A.:.::B~O~V~E::.-__________ ___ 

Completed E. KEPUS, ENVIRONMENTAL PROGRAMS COORDINATOR 

Noted by: CC 7/31/86 
Operations Engineer 

Noted by: r.C 7131 186 
Superintendent, Nuclear Production 

* J. KEPUS NOTIFIED MDNR O~ERATOB #9 AT APPROXIMATELY 0200 HRS. 

051005 



Detroit 200 Second Avenue

7 Detroit. Michigan 48226..disorn (313) 237-8000

September 2, 1994

Mr. R_ Schrameck, Supervisor
Surface Water Quality Division
Michigan Department of Natural Resources
Southeast Michigan District Headquarters
38980 Seven Mile Road
Livonia, Michigan 48152

Re: Spill Notification Follow-Up Report
Fermi-2 Power Plant
NPDES Permit No. MI0037028

Dear Mr. Schrameck:

In accordance with Part 11A6 of NPDES Permit No. M10037028 and the Part V Rules of the Michigan

Water Resources Commission, the Detroit Edison Company is submitting this Follow-Up Report to a

spill notification made at approximately 1400 hours on August 25, 1994, by a member of the Fermi-2

Power Plant staff.

During the maintenance of the cooling water circulating system at the plant, a diesel driven portable

pump was stationed next to the cooling water circulating pond. As a preventive measure, the pump

had been placed within a temporary "diked area" to prevent any loss of diesel fuel should there be a

leak. At approximately 1320 hours on August 25th, it was discovered that the fuel tank on the pump

had ruptured spraying approximately one quart of No. 2 diesel oil onto the surface of the cooling water

circulating pond. The decant pumps which discharge from the cooling water circulating pond to Lake

Erie through Outfall 001 were immediately shut down and the discharge and lake in the vicinity of the

Outfall were observed for signs of oil. No evidence of an oil sheen was noted either at the discharge or

the lake. Since the decant pump suction is submerged, there should not have been any oil discharge to

the lake.

Absorbent materials were used to collect the oil sheen on the surface of the water in the cooling water

circulating pond. The decant pumps were restarted and observation of the outfall did not detect any

visible sign of oil. As of August 28th, there was no visible sign of oil on the surface of the cooling

water circulating pond.

If you have any questions relative to this report or the spill, please contact me on (313)237-7021.

Sincerely,

4 u~r~~id~ichJr.
Administrator,
Water and Land Use Programs

cc: A. MacArthur-Whitman bcc: M. Sterling
I. Flynn
K. Shields
S. Bartman

R. Delong
P. FesslerFile 220.80

Detroit 
~ison 

2000 Second Avenue 
Detroit. Michigan 48226 
(313) 237·8000 

Mr. R Schrameck, Supervisor 
Surface Water Quality Division 
Michigan Department of Natural Resources 
Southeast Michigan District Headquarters 
38980 Seven Mil~ Road 
Livonia, Michigan 48152 

Re: Spill Notification Follow-Up Report 
Fermi-2 Power Plant 
NPDES Permit No. MI0037028 

Dear Mr. Scbrameck: 

September 2, 1994 

In accordance with Part llA6 ofNPDES Permit No. MI0037028 and the Part V Rules of the Michigan 
Water Resources Commission, the Detroit Edison Company is submitting this Follow-Up Report to a 
spill notification made at approximately 1400 hours on August 25,1994, by a member of the Ferori-2 
Power Plant staff. 

During the maintenance of the cooling water circulating system at the plant, a diesel driven portable 
pump was stationed next to the cooling water circulating pond. As a preventive measure, the pump 
had been placed within a temporary "diked area" to prevent any loss of diesel fuel should there be a 
leak. At approximately 1320 hours on August 25th, it was discovered that the fuel tank on the pump 
had ruptured Spraying approximately one quart of No. 2 diesel oil onto the surface of the cooling water 
circulating pond. The decant pumps which discharge from the cooling water circulating pond to Lake 
Erie through Outfall 001 were immediately shut down and the discharge and lake in the vicinity of the 
Outfall were observed for signs of oil. No evidence of an oil sheen was noted either at the discharge or 
the lake. Since the decant pump suction is submerged, there should not have been any oil discharge to 
the lake. 

Absorbent materials were used to collect the oil sheen on the surface of the water in the cooling water 
circulating pond. The decant pumps were restarted and observation of the outfall did not detect any 
visible sign of oil. As of August 28th, there was no visible sign of oil on the surface of the cooling 
water circulating pond. 

If you have any questions relative to this report or the spill, please contact me on (313)237-7021. 

Arthur Heidrich, Jr. 
Administrator, 
Water and Land Use Programs 

cc: A. MacArthur-Whitman bee: M. Sterling 
J. Flynn 
K. Shields 
S. Bartman 
R Delong 
P. Fessler 
File 220.80 



Deris 2 000 second Avenue
Dtroit, Mic-higan 4B226
(313) 237-8000

October 27, 1987

Mr. P. D. Zugger, Chief
Surface Water Quality Division
Michigan Department of Natural Resources
Stevens T. Mason Building
P. 0. Box 30028
Lansing, MI 48909

Re: Spill Notification Follow-Up Report
Fermi - 2 Power Plant
NPDES Permit No. MI 0037028

Dear Mr. Zugger:

In accordance with Part IIA6 of NPDES Permit No. MI 0037028

and the Part V Rules of the Michigan Water Resources

Commission the Detroit Edison Company is hereby submitting

this spill notification follow-up report. On October 19,

1987, between 1100 and 1500 hours, as a result of the failure

of an underground pipe, approximately 2000 gallons of waste-

water was lost at the Fermi-2 Power Plant site. The waste-

water was demineralizer regenerant containing approximately

4 percent sodium hydroxide. An estimated 1620 pounds of

sodium hydroxide on a dry wet basis was lost. Following

verification of the loss, the National Response Center

(Petty Officer Oertli) was notified at 1050 hours on October

20, 1987, and the MDNR Emergency Response Center (Operator

#17) was notified at 1100 hours on October 20, 1987.

Subsequent excavation of the line revealed a hole in the

line apparently caused by corrosion of the vetrified clay

sewer piping. Repair of the line has been delayed to allow

for an engineering evaluation to determine a more suitable

material to preclude reoccurrence of the failure.

Further excavation to the groundwater level revealed the

water in the immediate area had a pH of 12.8. On the advice

of Ms. M. Fields of the Detroit District Office, Surface

Water Quality Division, the plant will pump the groundwater

in the excavation into the plant's demineralizer waste

neutralization tank, and following appropriate treatment as

necessary, will discharge it as authorized under Part IA3 of

the above cited NPDES Permit. Groundwater pumping is

expected to continue until a pH of 9.5 is reached per

instructions from Ms. Fields.

Detroit . 
Edison 

2000 Second Avenue 
Detroit, Michigan 48226 
(313) 237·8000 

Mr. P. D. Zugger, Chief 
Surface Water Quality Division 

October 27, 1987 

Michigan Department of Natural Resources 
Stevens T. Mason Building 
P. O. Box 30028 ' 
Lansing, MI 48909 

Re: Spill Notification Follow-Up Report 
Fermi - 2 Power Plant 
NPDES Permit No. MI 0037028 

Dear Mr. Zugger: 

In accordance with Part IIA6 of NPDES Permit No. MI 0037028 
and the Part V Rules of the Michigan Water Resources 
Commission the Detroit Edison Company is hereby submitting 
this spill notification follow-up report. On October 19, 
1987, betw~en 1100 and 1500 hours, as a result 9f the failur~ 
of an underground pipe, approximately 2000 gallons of waste
water was lost at the Fermi-2 Power Plant site. The waste
water was demineralizer regenerant containing approximately 
4 percent sodium hydroxide. An estimated 1620 pounds of 
sodium hydroxide on a dry wet basis was lost. Following 
verification of the loss, the National Response Center· 
(Petty Officer Oertli) was notified at 1050 hours on October 
20, 1987, and the MDNR Emergency Response Center (Operator 
#17) was notified at 1100 hours on October 20, 1987. 

Subsequent excavation of the line revealed a hole in the 
line apparently caused by corrosion of the vetrified clay 
sewer piping. Repair of the line has been delayed to allow 
for an engineering evaluation to determine a more suitable 
material to preclude reoccurrence of the failure. 

Further excavation to the groundwater level revealed the 
water in the immediate area had a pH of 12.8. On the advice 
of Ms. M. Fields of the Detroit District Office, Surface 
Water Quality Division, the plant will pump the groundwater 
in the excavation into the plant's demineralizer waste 
neutralization tank, and following appropriate treatment as 
necessary, will discharge it as authorized under Part IA3 of 
the above cited NPDES Permit. Groundwater pumping is 
expected to continue until a pH of 9.5 is reached per 
instructions from Ms. Fields. 



Mr. P. D. Zugger
October 27, 1987
Page 2

If you have any questions or need additional information

relative to this incident, please contact me on (313) 237-7021.

Sincerely,

Arthur Heidrich, Jr.
Administrator
Water and Land Use Programs

AH:pp

cc: M. Fields
R. Schrameck

19

bcc: J. Flynn
J. Kepus
T. Randazzo
K. Roberts
M. Sterling

Mr. P. D. Zugger 
October 27. 1987 
Page 2 

If you have any questions or need additional information 
relative to this incident. please contact me on (313) 237-7021. 

AH:pp 

cc: M. Fields 
R. Schrameck 

bee: J. Flynn 
J.Kepus 
T. Randazzo 
K. Roberts 
M. Sterling 

Sincerely, 

~ArthurHeidrich, Jr. 
Administrator .. 
Water and Land Use Programs 

J 



2000 Second Avenue
Detroit, Michigan 43226

(313) 237-8000

November 7, 1989

Mr. P. D. Zugger, Chief

Surface Water Quality Division

Department of Natural Resources

p.o. Box 30028

Lansing, MI 48909

Re: Spill Notification Follow-up Report

Fermi-2 Power Plant
NPDES Permit No. MI 0037028

Dear Mr. Zugger:

On October 31, 1989, at approximately 0200 hours, an operator at the

Fermi-2 Power Plant discovered a sewage tank had overflowed spilling

an estimated 200 gallons of raw sewage into a storm sewer. The storm

sewer discharges to Swan Creek through Outfall 002 and the Fermi I

Overflow Canal. Plant personnel immediately notified MDNR Operator

No. 12 of the spill. The immediate remedial action taken was to

manually start a backup sewage pump.

The cause of the spill appeared to be the failure of the sewage pump

to start. when it received an automatic start signal. The situation

was further compounded by the failure of an alarm system to alert the

control room operators of the pump's malfunction.

Plant personnel are presently investigating the incident including the

testing of the pump's auto-start system and the functioning of the

tank high level alarms. Further corrective action will be developed

and implemented to prevent a reoccurence of this incident.

If you have any questions regarding the incident or this report,

please contact me on (313) 237-7021.

Sincerely,

Athu Hedi-,J.
Administrator

AH:pp 
Water & Land Use Programs

cc: R. Schrameck
H. Yoon 

bcc: J. Flynn

F. Lehmann 7 7

M. Sterling

W. Terrasi

~ ~ 
/

2000 Second Avenue 
Delroit, Michigan 48226 
(313) 237·8000 

Mr. P. D. Zugger, Chief 
Surface Water Quality. Division 
Department of Natural Resources 
P.O. Box 30028 
Lansing, MI 48909 

November 7, 1989 

R2: Spill Notification Follow-up Report 
Fermi-2 Power Plant 
NPDES Permit No. MI 0037028 

Dear Mr. Zugger: 

On October 31, 1989, at approximately 0200 hours, an operator at the 
Fermi-2 Power Plant discovered a sewage tank had overflowed spilling 
an estimated 200 gallons of raw sewage into a storm sewer. The storm 
sewer discharges to Swan Creek through Outfall 002 and the Fermi I 
Overflow Canal. Plant personnel immediately notified MDNR Operator 
No. 12 of the spill. The immediate remedial action taken was to 
manually start a backup sewage pump. 

The cause of the spill appeared to be the failure of the sewage pump 
to start when it received an automatic start signal. 'The situation 
was further compounded by the failure of an alarm system to alert the 
control room operators of the pump's malfunction. 

Plant personnel are presently investigating the incident including the 
testing of the pump's auto-start system and the functioning of the 
tank high level alarms. Further corrective action will be developed 
and implemented to prevent a reoccurence of this incident. 

If you have any questions regarding the incident or this report, 
please contact me on (313) 237-7021. 

Sincerely, 

Arthur Heidrich, 
Administrator 

AH:pp Water & Land Use Programs 

CC: R. Schrameck 
H. Yoon bcc: J. Flynn 

F. Lehmann 

M. Sterling 

w. Terrasi 
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Detroit2000 Sed An November 20, 1991Edisonroit, Michigan 4a'-26
(313) 237-8000

Mr. R. Schrameck
Surface Water Quality Division
Southeast Michigan District Headquarters
Michigan Department of Natural Resources
38980 Seven Mile Road
Livonia, Michigan 48152

Re: Spill Notification Follow-Up Report
Fermi-2 Power Plant
NPDES Permit No. MI0037028

Dear Mr. Schrameck:

In accordance with Part IIA6 of NPDES Permit No. MI0037028 and the Part V
Rules of the Michigan Water Resources Commission, Detroit Edison is
submitting this follow-up report to a spill notification made by the
Company on November 9, 1991. At approximately 2025 hours, an operator at
the Fermi-2 Power Plant discovered raw sewage bubbling up to the surface
of the ground in the vicinity of the plant's four inch underground sewage
main. At the time of the discovery, the operator was investigating an
activation of an alarm on the plant's sewage leak detection system. An
undetermined amount of sewage had migrated approximately 100 feet in an
easterly direction and had entered Lake Erie. Plant personnel immediately
shut down the plant's sewage forwarding pumps and notified MDNR Operator
No. 17 of the spill.

Upon excavation of the sewage main it was discovered that coupling on the
main had become disconnected. No apparent cause of the disconnection was
evident. The coupling was repaired, line integrity was verified, and the
line was returned to service November 15, 1991.

If you have any questions relative to the spill or this report, please
contact me on (313) 237-7021.

Sincerely,

Arthur Heidrich, Jr.
Administrator,
Water and Land Use Programs

AH:pr

cc: A. Whitman

bcc: J. Flynn
R. McKeon
J. Plona
M. Sterling
W. Terrasi
File 220.70

Detroit 
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2000 Second Avenue 
Detroit. M:chigan 48226 
(313) 237·8000 

Mr. R. Schrameck 

November 20, 1991 

Surface water Quality Division 
Southeast Michigan District Headquarters 
Michigan Department of Natural Resources 
38980 Seven Mile Road 
Livonia, Michigan 48152 

Re: Spill Notification Follow-Up Report 
Fermi-2 Power Plant 
NPDES Permit No. MI0037028 

Dear Mr. Schrameck: 

In accordance with Part IIA6 of NPDES Permit No. MI0037028 and the Part V 
Rules of the Michigan Water Resources Commission, Detroit Edison is 
submitting this follow-up report toa spill notification made by the 
Company on November 9, 1991. At approximately 2025 hours, an operator at 
the Fermi-2 Power Plant discovered raw sewage bubbling up to the surface 
of the ground in the vicinity of the plant's four inch underground sewage 
main. At the time of the discovery, the operator was investigating an 
activation of an alarm on the plant's sewage leak detection system. An 
undetermined amount of sewage had migrated approximately 100 feet in an 
easterly direction and had entered Lake Erie. Plant personnel immediately 
shut down the plant's sewage forwarding pumps and notified MDNR Operator 
No. 17 of the spill. 

Upon excavation of the sewage main it was discovered that coupling on the 
main had become disconnected. No apparent cause of the disconnection was 
evident. The coupling was repaired, line integrity was verified, and the 
line was returned to service November 15, 1991. 

If you have any questions relative to the spill or this report, please 
contact me on (313) 237-7021. 

Sincerely, 

~ 
Arthur Heidrich, Jr. 
Administrator, 
Water and Land Use Programs 

AH:pr 

cc: A. Whitman 

bcc: J. Flynn 
R. McKeon 
J. Plona 
M. Sterling 
W. Terrasi 

. File 220.70 
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Dedoit o 000second Avenue
DEtsit, Michigan 48226 December 11, 1989Eds n(2313) 237-8000Deeer1,98

Mr. P. D. Zugger, Chief
Surface Water Quality Division
Michigan Dept. of Natural Resources
P. 0. Box 30028
Lansing, MI 48909

Re: Noncompliance Notification
Fermi-2 Power Plant
NPDES Permit No. MI0037028

Dear Mr: Zugger:

On December 6, 1989, at the Fermi-2 Power Plant (Plant) during a review of
Plant operating data for preparation of the November 1989 Discharge
Monitoring Report, it was discovered by Plant staff that on November 24,
1989, the Daily Maximum Effluent Limitation of 0.2 mg/l of Total Residue
Chlorine, as specified in part IAL of NPDES Permit No. MI0037028, may have
been exceeded. Evaluation of the analytical data obtained during the
chlorine discharge period indicated a calculated daily maximum total
residual chlorine concentration of 0.24 mg/l in the discharge from Outfall
001. No single analysis exceeded the 0.3 mg/l limitation.

A review of the circumstances associated with this chlorination period
indicated two significant factors contributed to the possible noncompli-
ance. First, the. General Service Water System which supplies make-up
water to the Plant's circulating Water System had been treated with a
molluscicide the previous day which may have substantially reduced the
chlorine demand in the system. Plant staff had not anticipated this
effect and did not compensate for it. Secondly, the Plant had been out of
service and there was no heat load on the system, therefore, the cooling
towers were being bypassed. This resulted in lower than normal chlorine
losses from the system through aeration.

To prevent reoccurrence of this incident in the future, the Plant will
suspend chlorination for a longer duration following treatement with a
molluscicide and will initiate chlorination at a reduced level when it is
resumed.

If you have any questions relative to this incident or this report, please
contact me on (313) 237-7021.

Sincerely,

Arthur Heidrich, Ji.

Administrator
AH:pp Water & Land Use Programs

cc: R. Schrameck
H. Yoon

bcc: J. Flynn, F. Lehmann, M. Sterling, W. Terrasi

Detroit 
Edison 2000 Second Avenue 

Detroit, Michigan 48226 
(313) 237·8000 

Mr. P. D. Zugger, Chief 
Surface Water Quality Division 
Michigan Dept. of Natural Resources 
P. O. Box ~0028 
Lansing, MI 48909 

Re: Noncompliance Notification 
Fermi-2 Power Plant 
NPDES Permit No. MI0037028 

Dear Mr~' Zugger: 

2 1 0 • 20 

December 11, 1989 

On December 6, 1989, at the Fermi-2 Power Plant (Plant) during a review of 
Plant operating data for preparation of the November 1989 Discharge 
Monitoring Report, it was discovered by Plant staff that on November 24, 
1989, the Daily Maximum Effluent Limitation of 0.2 mg/l of· Total Residue 
Chlorine, as specified in part LAI of NPDES Permit No. MI0037028, may have 
been exceeded. Evaluation of the analytical data obtained during the 
chlorine discharge period indicated a calculated daily maximum total 
residual chlorine concentration of 0.24 mg/l in the discharge from Outfall 
001. No single analysis exceeded the 0.3 mg/l limitation. 

A review of the circumstances associated with this chlorination period 
indicated two significant factors contributed to the possible noncompli
ance. First, the. General Service' Water System which supplies make-up 
water to the Plant's circulating Water System had . been treated with a 
molluscicide the previous day which may have substantially reduced the 
chlorine demand in the system. Plant staff had not anticipated this 
effect and did not compensate for it. Secondly, the Pla~t had been out of 
service and there was no heat load on the system, therefore, the cooling 
towers were being bypassed. This resulted in lower than normal chlorine 
losses from the system through aeration. 

To prevent reoccurrence of this incident in the future, the Plant will 
suspend chlorination for a longer duration following treatement with a 
molluscicide and will initiate chlorination at a reduced level when it is 
resumed. 

If you have any questions relative to this incident or this report, please 
contact me on (313) 237-7021. 

Sincerely, 

~e<Z~/.Q 
,;:A.tthtitHe1tr~r 

Administrator 
AH:pp Water & Land Use Programs 

cc: R. Schrameck 
H. Yoon 

bcc: J. Flynn, F. Lehmann, M. Sterling, W. Terrasi 



)etroitIL
2000 Second Avenue
Detroit, Michigan 48226

Vuis JI (313) 237-8000

December 27, 1982

Mr. R. J. Courchaine
Executive Secretary
Michigan Water Resources Commission

P.O. Box 30028
Lansing, MI 48909

Re: Enrico.Fermi Atomic Power Plant Unit 2, Construction Site,

NPDES Permit No. MI 0039110

Dear Mr. Courchaine:

On December 2, 1982, the chlorination system for the closed-

cycle condenser cooling water system underwent a series of

pre-operational acceptance tests. Following completion of

those tests, because it contained residual chlorine, the

condenser cooling system was maintained in the recirculation

mode which isolated it from Lake Erie. Potential paths of

cooling water to the environment were tagged to preclude

the inadvertent discharge of chlorinated water which is not

provided for in the subject permit.

At approximately 0120 hours on December 3, 1982, an operator

at the plant in the course of placing a General Service Water

pump in service also placed the controller for the pump's
strainer backwash system in the "continuous" rather than the
"off" mode contrary to instructions.

This resulted in a continuous discharge of between 50 and 100

gallons per minute of water from the cooling system to the

overflow canal of Unit l1which was not in service. At that

time the water in the cooling system had a Total Residual

Chlorine level of approximately I.1 ppm.

At 0830 on December 3, 1982, the delchiargL, w11H d .iC(vtUred find

secured. Water samples taken at the Unit I discharge canal

contained no measurable residual chlorine.

This incident was reported by telephone to Mr. S. Ross of

your staff at approximately 1330 hours on December 3, 1982

and discussed with Mr. R. Schrameck at approximately 1430 hours

on December 3, 1982.

)etroit 
Edison 2000 Second Avenue 

Delroil, Michigan 48226 
(313) 237-8000 

Hr. R. J. Courchaine 
Executive Secretary 
Michigan Water Resources Commission 
P.O. Box 30028 
Lansing ~ ~1I 48909· 

December 27~ 1982 

Re: Enrico Fermi Atomic Power Plant Unit 2~ Construction Site~ 
NPDES Permit No. MI 0039110 

Dear lofr. Courchaine: 

On December 2~ 1982~ the chlorination system for the closed
cycle condenser cooling water system underwent a series of 
pre-operational acceptance tests. Following completion of 
those tests~ because it contained residual chlorine, the 
condenser cooling system was maintained in the recirculation 
mode which isolated it from Lake Erie. Potential paths of 
cooling water to the environment were tagged to preclude 
the inadvertent discharge of chlorinated water which is not 
provided for in the subject permit. 

At approximately 0120 hours on December 3, 1982, an operator 
at the plant in the course of placing a General Service Water 
pump in service also placed the controller for the pump's 

.. strainer backwash system in the "continuous" rather than the 
"off" mode contrary to instructions. 

This resulted in a continuous discharge of between 50 and 100 
gallons per minute of water from the cooling system to the 
overflow canal of Unit 1 which was not in service. At that 
time the water in the cooling system had a Total Residual 
Chlot:ine level of approximately 1.1 ppm. 

At 0830 on December 3, 1982, tim dlfH.:llIII"Kl· WIIFJ dlHt'lIvl~red and 
secured. Water samples taken at the Unit 1 discharge canal 
contained no measurable residual chlorine. 

This incident was reported by telephone to Mr. S. Ross of 
your staff at approximately 1330 hours on December 3~ 1982 
and discussed with Hr. R. Schrameck at approximately 1430 hours 
on December 3, 1982. 
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Mr. R. J. Courchaine
December 27, 1982
Page 2

In order to ensure that similar incidents will not occur

in the future, operating instructions and the system design

are currently being re-evaluated to determine which, if any,

changes may be appropriate to insure future compliance. It

is anticipated that those changes, if appropriate, will be

implemented prior to plant start up.

This information is being conveyed to you in compliance with

Part IIA4 of the above cited NPDES permit. If you have any

questions related to this matter, please contact me on

(313) 237-8618.

Arl hliriI Iii! trll i, ,Irh, ,

Ac' I hii A mli1ii lii14tr1 ll' r -

WnLet & l.,lid Use 1I.'ugraills
Environmental Affairs Department

AH/aj

cc: R. Schrameck - MDNR

bcc: J.
E.
M.
W.

Kepus
Madsen
Sterling
Wichers

Mr. R. J. Courchaine 
December 27, 1982' 
Page 2 

•.•.• , •• 1' .•..•• 

In order to ensure that similar incidents will not occur . 
in the future, operating instructions and the system design 
are currently being re-eva1uated to determine which, if any, 
changes may be appropriate to insure future compliance. It 
is anticipated that those changes, if appropriate, will be 
implemented prior to plant start up. 

This information is being conveyed to you in compliance with 
Part IIA4 of the above cited NPDES permit. If you have any 
questions related to this matter, please contact me on 
(313) 237-8618. 

~; 111l'1'rl~ Iy. 
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HA let Ii. LflllJ U!'le Ptugtsills 
Environmental Affairs Department 

AH/aj 

cc: R. Schrameck - ~IDNR 

bec: J. Kepus 
E. Hadsen 
H. Sterling 
W. Wichers 



DTE Energy
2000 2nd Ave., Detroit, MI 48226-1279

DTE Energy

June 27, 2003

Ms. Jennifer Krejcik,. Environmental Quality Analyst
Water Division
Michigan Department of Environmental Quality
Jackson District Office
301 E. Louis B. Glick Highway
4' Floor
Jackson, Michigan 49201

Re: Detroit Edison-Fermi 2 Power Plant
NPDES Permit No.: MI0037028
Follow-up Report: Corrective Action Summary - Outfall 011

Dear Ms. Krejcik:

In a letter, dated November 12, 2002, from you to Ms. Lynda Craine of the Detroit Edison Company (the

Company) Fermi 2 Power Plant, you requested that the findings and corrective actions regarding an oil &
grease noncompliance be submitted to you at the conclusion of the Company's investigation. The Fermi 2

Power Plant submitted supplemental information with its October 2002 Discharge Monitoring Reports
indicating that a batch discharge of 31,000 gallons of treated oily wastewater to Swan Creek via Outfall

011 was in excess of the permitted maximum monthly average concentration of 15.0 mg/L for oil & grease.
Analysis of the sample obtained at the time of discharge indicated a concentration of 17.6 mg/L. Since this

was the only discharge that occurred in the month of October, the monthly average was exceeded.

However, the samplewas within the permitted maximum daily concentration of 20.0 mg/L. Initially, there

was no apparent cause for the elevated oil & grease concentration.

The Company obtained approval to forward approximately 35,000 gallons of treated oily wastewater from

the Fermi equalization basin to the Monroe Sanitary Sewage System, with the condition that the water first

pass through a portable oil/water separator. Authorization was given to pump the water from below the

surface oil layer, but 6 feet above the bottom of the basin where a layer of sludge was anticipated. This
activity began on December 12, 2002. After pumping the treated oily wastewater to the Monroe Sanitary
Sewage System, an additional 35,730 gallons of wastewater was vacuumed into tankers and disposed of at

Advanced Resource Recovery (ARR). Additionally, 7,610 gallons of sludge was disposed of at ARR. This

occurred between December 12, 2002 through January 1, 2003.

Marine Pollution Control (MPC) was contracted to clean the Fermi equalization basin and the train of the

oily wastewater treatment system. The oil/water separator was drained, the separator plates were power

washed, and the sediment and water were removed. The AFL Polisher sock filters were removed, cleaned

and reinstalled. Lastly, the coalescing filters (final treatment process) were replaced.

After the equalization basin was completely drained, MPC used pressure washers to thoroughly clean the

basin walls and floor. During the cleaning and inspection that was performed by MPC, no oily waste
treatment system abnormalities were observed that could account for the high oil & grease level. All

indications were that the physical and mechanical aspects of the system were operating as intended, but that
the buildup of organic decomposition residue needed to be cleaned from the various components.

DTE Energy 
2000 2nd Ave., Detroit, MI 48226-1279 

June 27, 2003 

Ms. Jennifer Krejcik,·Environmental Quality Analyst 
Water Division 
Michigan Department of Environmental Quality 
Jackson District Office 
301 E. Louis B. Glick Highway 
4th Floor 
Jacks~n, Michigan 49201 

Re: Detroit Edison-Fermi 2 Power Plant 
NPDES Permit No.: MI0037028 

DTE Energy , 

Follow-up Report: Corrective Action Summary - Outfall 011 

Dear Ms. Krejcik: 

In a letter, dated November 12,2002, from you to Ms. Lynda Craine of the Detroit Edison Company (the. 
Company) Fermi 2 Power Plant, you requested that the findings and corrective actions regarding an oil & 
grease noncompliance be submitted to you at the conclusion of the Company's investigation. The Fermi 2 
Power Plant submitted supplemental information with its October 2002 Discharge Monitoring Reports 
indicating that a batch discharge of 31,000 gallons of treated oily wastewater to Swan Creek via Outfall 
011 was in excess of the permitted maximum monthly average concentration of 15.0 mg/L for oil & grease. 
Analysis of the sample obtained at the time of discharge indicated a concentration of 17.6 mg/L. Since this 
was the only discharge that occurred in the month of October, the monthly average was exceeded. 
However, the sample was within the permitted maximum'daily concentration of20.0 mg/L. Initially, there 
was no apparent cause for the elevated oil & grease concentration. 

The Company obtained approval to forward approximately 35,000 gallons of treated oily wastewater from 
the Fermi equalization pasin to the Monroe Sanitary Sewage System, with the condition that the water first 
pass through a portableoillwater separator. Authorization was given to pump the water from below the 
surface oil layer, but 6 feet above the bottom of the basin where a layer of sludge was anticipated. This 
activity began on December 12, 2002. After pumping the treated oily wastewater to the Monroe Sanitary 
Sewage System, an additional 35,730 gallons of wastewater was vacuumed into tankers and disposed of at 
Advanced Resource Recovery (ARR).· Additionally, 7,610 gallons of sludge was disposed of at ARR. This 
occurred between December 12,2002 through January 1,2003. 

Marine Pollution Control (MPC) was contracted to clean the Fermi equalization basin and the train of the 
oily wastewater treatment system. The oillwater separator was drained, the separator plates were power 
washed, and the sediment and water were removed. The AFL Polisher sock_filters were removed, cleaned 
and reinstalled. Lastly, the co8J.escin·g filters (final treatment process) were replaced. . 

After the equalization basin was completely drained, MPC used pressure washers to thoroughly clean the 
basin walls and floor. During the cleaning and inspection that was performed by MPC, no oily waste 
treatment system abnormalities were observed that could account for the high oil & grease level. All 
indications were that the physical and mechanical aspects of the system were operating as intended, but that 
the buildup of organic decomposition residue needed to be cleaned from the various components. 



Ms. J. Krejcik, Environmental Quality Analyst
June 27, 2003
Page 2

The system was operated on April 24, 2003 and 31,000 gallons was"discharged. Duplicate oil & grease

samples were obtained and analyzed, resulting in an average oil & grease concentration of 2.8 mg/L, with

individual sample results of 2.5 mg/L and 3.0 mg/L. Based on these results, the system appears to be

operating properly and no further actions are required.

If you have any questions relative to this report, or desire any additional information, please contact me at

(313) 235-8704 or via e-mail at babierami @dteenergy.com.

Sincerely,

Mary I Babienr
Environmental Management and Resources

CC: J. Russell

Ms. J. Krejcik, Environmental Quality Analyst 
June 27, 2003 
Page 2 

The system was operated on April 24, 2003 and 31,000 gallons waii'discharged. Duplicate oil & grease 
samples were obtained and analyzed, resulting in an average oil & grease concentration of 2.8 mg/L, with 
individual sample results of 2.5 mg/L and 3.0 mgIL. Based on these res-ults, the system appears to be 
operating properly and rio further actions are required. 

If you have any questions relative to this report, or desire any additional information, please contact me at 
(313) 235-8704 or via e-mail atbabieramj@dteenergy.com. 

Sincerely, . 

~~~~ 
Environmental Management and Resources 

cc: J. Russell 



DTE Energy
2000 2nd Ave., Detroit, MI 48226-1279

May 2, 2003 
DTE Energy

Mr. Jon Russell, District Supervisor
Water Division
Michigan Department of Environmental Quality
Jackson District Office
301 E. Louis B. Glick Highway
4k" Floor
Jackson, Michigan 49201

Re: Detroit Edison-Fermi 2 Power Plant
NPDES Permit No.: MI0037028
Follow-up Report: Unusual Characteristic of the Discharge

Dear Mr. Russell:

In accordance with Part I.A 1.c of NPDES Permit No. MI0037028, the Detroit Edison Company is
submitting this follow-up report to notification of an oil sheen that was observed on the Fermi 2 overflow
canal in the vicinity of Outfall 011 and a nearby stormwater outfall (002) at approximately 0830 hours on
April 28, 2003. A permanent boom is installed downstream from Outfall 002, however due to low water
levels the containment boom was not in contact with the surface of the water near the shoreline. This
allowed the sheen to extend beyond the containment into the canal.

Concurrent with the appropriate notifications, plant personnel placed oil absorbent boom across the canal
downstream from the observed sheen, and placed sandbags and oil absorbent socks around the boom in the
vicinity of the breaches. A spill control contractor was also'called to clean up the sheen. The contractor
inspected the permanent containment boom and recommended design changes to prevent a recurrence of
the breach. A proposal is forthcoming.

Investigation indicates that the source of the release was via roof drains from the Turbine Building. During
a refill of the hydrogen seal oil system, oil was inadvertently discharged to the roof through the hydrogen
vent. Clean up of the roof was begun, but was interrupted due to lightening. Clean up will be completed as
soon as practicable. The spill control contractor has placed several containment, oil absorbent and
rubberizer booms in various locations within the outfall canal to prevent any further release that may occur
while clean up of the roof is in progress. Once the cause of the inadvertent release to the roof is more
clearly identified, measures will be instituted to prevent recurrence of this incident.

If you have any questions relative to this report, or desire any additional information, please contact me at
(313) 235-8704 or via e-mail at babierami(dteenergy.com

Sincerely,

Mary J.Bab g a
Environmental Management and Resources

CC: J. Krejcik

May 2, 2003 

Mr. Jon Russell, District Supervisor 
Water Division 
Michigan Department of Environmental Quality 
Jackson District Office 
301 E. Louis B. Glick Highway 
4th Floor 
Jackson, Michigan 49201 

Re: Detroit Edison-Fermi 2 Power Plant 
NPDES Permit No.: MI0037028 

DTEEnergy 
2000 2nd Ave., Detroit, MI 48226-1279 

DTE Energy· , 

Follow-up Report: Unusual Characteristic of the Discharge 

Dear Mr. Russell: 

In accordance with Part LA l.c ofNPDES Permit No. MI0037028, the Detroit Edison Company is 
submitting this follow-up report to notification of an oil sheen that was observed on the Fermi 2 overflow 
canai in the vicinity of Outfall 011 and a nearby storm water outfall (002) at approximately 0830 hours on 
April 28, 2003. A permanent boom is installed downstream from Outfall 002, however due to low water 
levels the containment boom was not in contact with the surface of the water near the shoreline. This 
allowed the sheen to extend beyond the containment into the canal. 

Concurrent with the appropriate notifications, plant personnel placed oil absorbent boom across the canal 
downstream from the observed sheen, and placed sandbags and oil absorbent socks around the boom in the 

. viCinity of the breaches. A spill control contractor was also 'called to clean up the sheen. The contractor 
inspected the permanent containment boom and recommended design changes to prevent a recurrence of 
the breach. A proposal is forthcoming. 

Investigation indicates that the source of the release was via roof drains from the Turbine Building. During 
a refill of the hydrogen seal oil system, oil was inadvertently discharged to the roof through the hydrogen 
vent. Clean up of the roofwas begun, but was interrupted due to lightening. Clean up will be completed as 
soon as practicable. The spill control contractor has placed several containment, oil absorbent and 
rubberizer booms in various locations within the outfall canal to prevent any further release that may occur 
:while clean up of the roof is in progress. Once the cause of the inadvertent release to the roof is more 
clearly identified, measures will be instituted to prevent recurrence of this incident. 

If you have any questions relative to this report, or desire any additional iTIformation, please contact me at 
(313) 235-8704 or via e-mail atbabieramj@dteenergy.com 

Environmental Management and Resources 

CC: J. Krejcik 



DTE Energy
2000 2nd Ave., Detroit, Mii 48226-1279

March 28, 2003 DYE Energy

Mr. Jon Russell, District Supervisor
Water Division
Michigan Department of Environmental Quality
Jackson District Office
301 E. Louis B. Glick Highway
4'h Floor
Jackson, Michigan 49201

Re: Detroit Edison-Fermi 2 Power Plant
NPDES Permit No.: If0037028
Follow-up Report: Loss of Ethylene Glycol

In accordance with Part II.C.7 of NPDES Permit No. MI0037028, the Detroit Edison Company hereby
submits this follow-up report to notification of a loss of ethylene glycol from its Fermi 2 Power Plant that
was discovered at approximately 1330 hours on Wednesday, March 19, .2003. At that time, the loss of
ethylene glycol was estimated at 130 pounds over a six-week period. Please note that the previous two
ethylene glycol releases reported on February 18, 2003 and February 4, 200.3 were from the south cooling
tower de-icing system, which plant personnel has continued to monitor, and which appears to be in a stable
configuration. This follow-up report involves a release from the north cooling tower de-icing system.
Release of ethylene glycol from either de-icing system enters the circulating-water reservoir, which
discharges through Outfall 00 1.

The cooling tower de-icing system at Fermi 2 uses a mixture of ethylene glycol and water as a hydraulic
fluid to position valves that divert hot return water from the condenser to portions of the tower for the
purpose of preventing ice formation during winter months. Each cooling tower de-icing system consists of
four (4) 60-gallon reservoirs, connected by an equalizing line, and a common header that leads to the hot
return water diversion valves.

After the ethylene glycol loss was discovered upon inspection of the north cooling tower reservoirs on
March 19, 2003, the system was Walked down. No visible leaks could be identified. At that time, the
weather was warm and the system was not in use so it was not pressurized, making the identification of a
slow leak difficult. The configuration of the north cooling tower de-icing system has been modified so that
each reservoir is isolated, preventing communication between the reservoirs. When this corrective action
was performed on the south cooling tower system, the leakage of ethylene glycol stopped. The ethylene
glycol levels were checked on March 28, 2003 and it appears that the north cooling tower de-icing system
is in a stable configuration at this time.

The Fermi 2 Power Plant begins a refueling outage today, March 28, 2003 that will last approximately one
month. During this period, both cooling towers will be drained of water, so any ethylene glycol leakage
that might occur will not enter the circulating water system, and will not be discharged via Outfall 001.
Work packages have been added to the scope of this outage to trouble shoot both cooing tower de-icing
systems to identify leaks and make repairs. This activity will be much easier to perform with the water
drained, as it will enable personnel to see any puddles of ethylene glycol that may form when the system is
pressurized.

If you have any questions relative to this report, or desire any additional information, please contact me at
(313) 235-8704 or via e-mail at babieramiP-dteenergv.com

Sincerely,

CC:. J. Krejcik

March 28, 2003 

Mr. Jon Russell, District Supervisor 
Water Division 
Michigan Departinent of Environmental Quality 
Jackson District Office· 
301 E. Louis B. Glick Highway 
4th Ploor . 
Jackson, Michigan 49201 

Re: Detroit Edison-Fermi 2 Power Plant 
NPDES Permit No.: MI0037028 

DTEEnergy 
2000 2nd Ave., Detroit, MI 48226-1279 

DTE Energy-, 

Follow-up Report: Loss of Ethylene Glycol 

In accordance with Part II.C.7 ofNPDES Permit No. MI0037028, the Detroit Edison Company hereby 
submits this follow-up report to notification of a loss of ethylene giycol from its Perrtri 2 Power Plant that 
was discovered at approximately 1330 hours on Wednesday, March 19,2003. At that time, the loss of 
ethylene glycol was estimated at 130 pounds over a six-week period. Please note that the previous two 
ethylene glycol releases reported onPebruary 18,2003 and February 4,200.3 were from the south cooling 
tower de-icing system, which plant personnel has continued to monitor, and which appears to be in a stable 
.configuration.T)ris follow-up report involves a release from the north cooling tower de-icing system. 
Release of ethylene glycol from either de-icing system enters the circulating-water reservoir, .which 
discharges through Outfall 091. . 

The cooling tower de-Icing system at Permi 2 uses a mixture of ethylene glycol and water as a hydraulic 
fluid to position valves that divert hot return water from the condenser to portions of the tower for the 
purpose of preventing ice formation during winter months. Each cooling tower de-icing system consists of 
four (4) 60-gallon reservoirs, connected by' an equalizing line, and a common header that leads to the hot 
return water diversion valves. 

After the ethylene glycol loss was discovered upon inspection of the noiiP cooling tower reservoirs on 
March 19, 2003, the system was walked down. No visible leaks could be identified. At that time, the 
weather was warm and the system was not in use so it was not pressurized, making the identification of a . 
slow leak difficult. The configuration of the north cooling tower de-icing system has been modified so that 
each reservoir is isolated, preventing communication between the reservoirs. When this corrective action 
was performed on the south cooling tower system,. the leakage of ethylene glycol stopped. The ethylene 
glycol levels were checked on March 28, 2003 and it appears that the north cooling tower de-icing system 
is m a stable configuration at this time. . . 

The Perini 2 Power Plant begins a refueling outage today, March 28,2003 that will last approximately one 
month. During this period, both cooling towers will be drained of water, so any ethylene glycol leakage 
that might occur will not enter the circulating water system, and will not be discharged via Outfall 001. 
Work packages have been added to the scope of this outage to trouble shoot both cooljng tower de-icing 
systems to identify leaks and make repairs. This activity will be much easier to perform with the water 
drained, as it will enable personnel to see any puddles of ethylene glycol that may form when the system is 
pressurized. 

If you have any questions relative to this report, or desire any additional information, please contact me at 
(313) 235-8704 or via e-mail atbabieramj@dteenergy.com 

CC:. J. Krejclk 

S~cerely, . ~ 0. ~ . 
. YY\o./vvJ..-'0. .. ~. 
J~ /BabiefJ \J .,' . 



The Detroit Edison Company
2000 2rnd Ave., Detroit, MI 48226-1279

Detroit Edison
February 28, 2003 A__=_________ax

Mr. Jon Russell, District Supervisor
Water Division ,
Michigan Department of Environmental Quality
Jackson District Office
301 E. Louis B. Glick Highway
4t Floor
Jackson, Michigan 49201

Re: Detroit Edison - Fermi 2 Power Plant
NPDES Permit No. MI0037028
Follow-up Report: Loss of Ethylene Glycol

In accordance with Part II.C.7 of NPDES Permit No. MI0037028 the Detroit Edison Company (the
Company) hereby submits. this follow-up report to notification of a loss-of ethylene glycol from its Fermi-2
Power Plant that was discovered at approximately 1010 hours Pn Tuesday; February 18, 2003. At the time
of the initial report, it was estimated that between 290 to 430 pounds of ethylene glycol had been lost from
the cooling tower de-icing system into the circulating water reservoir, which discharges through Outfall
001.

The cooling tower de-icing system at Fermi 2 uses a mixture of ethylene glycol and water to position
valves that divert hot return water from the condenser to portions of the tower for the purpose of preventing
ice formation during the winter months. The system consists of four (4) 60-gallon reservoirs, connected by
an equalizing line, and a common header that leads to the hot return water diversion valves.. A similar
event occurred on February 3 and 4, 2003,. when it was. discovered that a Michigan Part 5 Rule Threshold.
Reporting Quantity (TRQ) had been released into the circulating water reservoir. At that time, an
expansion joint hose in the header was determined to have been the cause of the release, and was.
subsequently replac'ed. Fluid levels in the reservoirs were routinely checked on a monthly basis when that
release occurred. Since that time, the fluid levels have been checked on a weekly basis.

- After the ethylene glycol loss was discovered on February'18, 2003, the equalizing line between the
reservoirs was isolated to prevent communication. The 5 remaining expansion joint hoses were replaced by

-February 19. No obvious leaks have been found.in the system. The reservoir levels were monitored on
February 18, 19, 21, and 25, and no change in fluid level in each reservoir was apparent, indicating that the
leak has been isolated.

There are two potential sources-of leakaje from the system that can only be investigated either in better
weather or when the cooling tower is not required for. plant. operations, such as during a refueling outage..
Working on the de-icing systeni during present conditions is a significant safety concern, due t6 the fact
that the workers must enter the water to' get to system components. The two possibilities are (1) the
reservoir equalizing line or (2) overflowing of the reservoirs due to bad solenoid valves. These potential
sources will be investigated at the next possible opportunity. Until such time as that can occur, the
reservoir fluid levels will continue to be monitored on a weekly basis.

If you have any questions relative to. this report; or desire any additional information, please contact me at
(313) 23548704 or via e-mail at babierami(e,,teenergy.con.

Sincerely,

Mary J Babier
Environmental Management and Resources

Cc: J. Krejcik

February 28, 2003 

MI. Jon Russell, District Supervisor 
Water pivision . 
'Michigan Deparlment of Environmental Quality 
Jackson District Office 

. 301 E. Louis B. Glick Highway 
41h Floor 
Jackson, Michigan 49201 

Re: Detroit Edison:'" Fermi 2·Power Plant 
NPDES Permit No. MI0037028 

The Detroit Edison Company 
2000 2nd Ave., Detroit, MI48226-1279 

Detroit Edison 

Follow-up Report: Loss of Ethylene Glycol 

In accordance with Part IT.C.7 of:NPDES Permit No. MI0037028 the Detroit Edison Company (the 
Company) hereby submits. this foi).ow-up report to notification of a 10ss·ofethYlene glycol from its Fertni-2 
Power Plant that waS discovered at approxllilately 1010 hours .on Tuesday, February 18, 2003. ,At the time 
of the initial report, it was estinia1ed that between 290 'to 430 poundS of ethylene glycol had been lost from 
the coolillg tower de-icing system i.D.to the circulating water reservoir, which discharges through Outfall 
001. . 

The cooling towet de":icing system at Fermi 2 uses a mixture of ethyle}le glycol and water to position 
valves that divert hot return wa,ter from the condenser to portions of the tower for the pmpose of preventing 
ice foxmation during the winter months. The system consists of four (4) 60-giI.llon reservoirs, connected by 
an equalizing line, and ,a common header that leac.is to the hot return water diversion valves .. A slmil.ar ' 
event occurred on February 3 and 4, 2003,. when it was· discovered that a Michigan Part S Rule Threshold. 
Rep'orting Quantity (TRQ) had been released into the circulating water reservoir. At that tinle, an' 
expansion joint hose in the header was determined to have been the cause of the release, and was: 
subsequently replac.ed. Fluid levels in the reserVoirs were routinely chetked on a monthly basis when that 
ieleas.eoccurred. Sipce that time, the fluid levels have been checked on a weekly basis. ' 

- After the ethylene glycol loss was 'discover~d onFebruaryl~, 2003", the equalizing line be~een the 
reservoirs was isolated to prevent communication. The Sremaining expansion joint hoses were replaced by 

-February 19. No obVious leaks have been found.in the system.· The reservoir levels were monitored on 
February 18, 19, 21, and 25, and no change ill-fluid level in each reservoir Was apparent, indicating that the 
leak has been isolated.,' . ". 

- There are two potential sources· of leakage from the system that can only be investigated either in better 
weather or when the cooling tower is not required for plant operations, such as during a refueling outage .. 
Working on the de-icing system during present conditions is a sigirificant safety concern, due to the fact 
that the ?,orkers must enter the water to' get to system components~ The two possibilities are (1) the 

. reserV6ir equalizing line or (2) overflowing of the reservoirs due to bad solenoid valves. These potential 
sources will be investigated at the next possible opportunity. Uiltil such time as that can occUr, the . 
reseryoir fluid levels will continue to be monitored on a weekly basiS. . 

If you have any questions relative to. this report, or desire any additional infomiation, please contact me at 
(313) 235.:8704 or via e-mail atb·abieramj@dteenergy.com . . 

"-

Sincerely,., . 

. r<\R"~~~~ 
Mary J. Babie'tJ . . 
Environmental Management !IDd ResoUrces 

Cc: J. Krejcik 
. , 



The Deroit Edison Com-ar. .
2000 2nd Ave., Detroit, Z• 48226-1279

Detoit Edison
• - - •Al z Er.r C. -_ ,Wa

February 28, 2003

Mi. Jon RusselL, District Supervisor
Water Division
Michigan Department of Envirommental Quality
Jackson District Office
301 E. Louis B. Glick I-Iighway
4h Floor
Jackson, Michigan 49201

Re: Detroit Edison-Fermi 2 P6wer Plant
NPDES Permit No. MIO037028
Notice Letter: NL-01-03-03-01UJ

The Detroit Edison Company (the 'Company) verbally reported a loss of oil to the grpundwaters of the state,
in accordance with Part Il.C.7 of NPDES Pen;it No. M10037028 on January 10, 2003 and'a folloW-up
report was submitted on January 17. The Company has since reviewed the Michigan Department of
Environmental Quality,(IMDEQ) Notice Letter NL-01-03-03-0 11J "Loss of Oil to.Groundwater Reporting
Requirements" (Notice Letter) dated January 27, 2003, and hereby submits this update and request for an
extension to respond more fully to issues raised in the Notice Letter.

The Company met-with Mr. Dowe Parsons and Mr. Peter Masson of the MDEQ Remediation and
Redevelopment Division (RRD) on February 19, 2003 at Fermi 2 Power Plant to provide an update on the
current-status of the site. The Company is in the process of preparing a hydrogeological work plan to
investigate and characterize'the release at the site that will be subrmitted to the MDEQ RRD.

'Per the Notice Letter, Fermi 2 Power Plant is required to Verify that procedures are in place to ensure
immediate notification is provided to'the MDEQ upon discovering a release ofpolluting materials
Airqpatting waters of the state. It is.the Company's understanding that the boilerplate language of Part MI.C.7
of the NPDES permit.was originally based upon the Michigan Part 5 Rules. Also, theCompany believes
there are apparent discrepancies in the wording of the current NPDES Part II.C.7 and the recently revised
MichiganPart 5 Rules. This was discussed in two recent telephone conversations with Jennifer Krejcik of
the MDEQ, the most recent being Wednesday, February 26, 2003. Itis the Company's understanding that
these discrepancies are affecting facilities that have NPDES permits throughout the State of Michigan, and
that the MDEQ is having internal discussions to try and resolve these' discrepandies. For these-reasons, the_
Company hereby requests an-extension of the response date, February 28, 2003, which is required per the
Notice Letter. The Company asks that this response date be extended to'30,dayj after it receives, in
writing, clarification from the MDEQ of the discrepanicies in the wording of the Part 5 Rules and NPDES
Part..L.C.7.

The Companyproposes reporting only those spills and losses that meet the requirement of a Threshold
Reporting Quantity (TRQ) under the current Part 5 Rules for loss of oils and polluting materials under Part
I.C.7 of the Fermi 2 Pbwer Plant NPDES permit (this section of the permit is based upon the Part 5 Rules).
Due to the fact that Fermi 2 is a nuclear power plant, there are significantly greater reporting requirements

Sthat must be met. Therefore, the Company requests a written response from the M]DEQ confirming that
this ieporting threshold for Fermi 2 is acceptable. Within 30 days.after receipt orthe MDEQ clarification,
reporting procedures will be'revised, if necessary, and submittedto theI )EQ.

· ........ ........... 
: -=-::- •• -=:". - ...... -- - ···Tne'D~~;it Edis'o~·Bomp~ . -- .. ---

February 28, 2003 

Mr. Jon Russell; District Supervisor 
Water DiVision 
Michigan Depai.1nlent of EnVironmental Quality 

. Jackson District Office 
30~ E. LoUis B. Glick Highway 
4th Floor . 
Jackson, Michigan 49201 

Re: Detroit Edison -"Fermi 2 Power Plant 
NPDES Permit No. MIOD37028 
Notice Letter: NL-01-03-03-011J 

2000 2nd Ave., Detroit, MI 48226-1279 

Detroit Edis.on 

- , 
The Detroit Edison Company (the ·Company) verbally reported a loss of oil to the grpundwaters of the state. 
in accordance with Part IT.C.7 ofNPDES Pen;nit No. MI0037028 on January 10, 2003 and"a foll~w-up 
report was submitted on January 17. The Company has since reviewed the Michig3?- Department of 
Environmental QuaJity.ovIDEQ) Notice :Lettet NL-OI-03-03-011J ''Loss of Oil to "Groundwater Reporting 
Requirements" (Notice Letter) dated January 27, i003, and hereby submits this update and request for an 
ei1ension to respond more fully to issues raisea in :the Notice Letter. -" 

The Company met-with Mr. Dowe Parsons and Mr. Peter Masson of the :MDEQ Remediation and 
Redevelopment Division (RRD) on February 19, 2003 at Fermi. 2 Power Plant to provide aD. update on the 
currentsta:tus of the site .. The Company is in the process cifpreparing a hydrogeological work plan to 
investigate and characterize the release at the site that will be submItted to the MD~Q RRD. 

·Pc:.:r the Notic.e Letter, Fermi 2 Power Plant is required, to verify that procedures are ill pla~e to enSure 
iinmediate notification is provided to·"the MDEQ upon discovering a release ofpblluting materials 
impacting waters of the state. It is· the Conipany's understanding that the boilerplate language of part IT.C.7· .. 
ofthe NPDES permit .was originally based upon the Michigan Part 5 Rules. Also, the,Company belie:Ves 
there are apparent discrepancies in the wording of the current NPDES Part IT. C. 7 and the recently revised 

"Michigan.Part 5 Ru).es. This was discussed in two recent telephone conversations with J~nnifet Krejcik of 
the MDEQ, the most rec~ntbeing W eclD.e~day, February 26, 2003. It is thc? Company" s understanding that 
these discrepancies are affecting facilities that have NPDES permits throughout the State of Michigan, .and 
that the MDEQ is ha~g internal discussions to try and resolve these· discrepancies. For these-reasons,the_ 
CompilJlyhereby requests an·extension of the response date, February 28, 2003, which is required per the 
Notice Letter. The Company asks that this response dat~ be extended t.o"3 0 .dais after it recCfives, in 
writing, clarification from the MDEQ of the discrepancies in the WOI:ding of the Part 5 RuIes and NPDES 
Part.;II.C:7. 

" The Companyprop~se~ reporting only those spills and losses that meet the requirement of a Thr~shold 
Reporting Quantity (IRQ) under the current Part 5 Rules for loss of oils and polluting :z;naterialS under Part 
II_C.7 of the Fermi 2 Power Plant NPDES permit (this section of the permit is based upon the Part 5 RuIes). 
Due to the f~ct that Fel'llli 2 is a nuclear power plant, there are significantly greater reporting requirementS 
.that must be met. Therefore, the Co~pany requests a written response from the MDEQ confirming that 
this reporting threshold for Fenili 1 is acceptable. Within 30 days.after receipt oIthe MDEQ clarification, 
reporting procedures ViriJI be"reVised, ifnecessary, and submitted to the.MDEQ. 



1r& . Russell, District Supervinsor
February 28, 2003
]Page 2

T1he Company would like to propose a meeting with.the MDEQ to further discuss the recent occurrences at
the Fermi 2 Power Plant site, and how the current Part 5 Rules kffect reporting requirements at this and:,
other Company sites based upon Part.H.C.7 of their fespective NPDES permits. We will be in contact with
your office in the near future to disouss possible meeting times and locations., Thank you in advance for
your consideration in this matter.

If you have any questions relative to this letter, or desire any additional information, please contact me at
(313) 235-8704 or via e-mail- at babierami adteeneryv.com.

Sincerely,

Mary 1. Babiera
Envir6nmental Management and Resources

Cc: 1. Krejcik

•••••••••••• < •••••• _ •••• - .. ~. .-.. _. :., . . ~ .. - - .. 

MI. J. Russell; Disirict Supervisor 
February 28, 2003 
Page 2 

The Company would like to propose a meeting with the MDEQ to further discuss the recent occurrences at 
the Fermi 2 Power 'Plant site, and how the currentPart 5 Ru1es affect reporting reqUirements at this and' . 
, other Company sites based upon Part,n.C.7 of then- 'iespective NPDES permits. We will be in contact with 
your office in the near future to disouss possible meeting times and ~ocations .. Thank you in advance for 
your consideration in this matter. , " 

If you have any questions relative to this letter, or desn-e any additional information, please contact me at 
(313) 23'5:-8704 or via e-mail atbabieramjl@.dteenergy.com ' 

f7\~~c~ 
Mary J. Babiera \l \t ' " , 
Environmental M~gement and Resources 

Cc: :T. Krejcilc 



The Detroit Edison Company
2000 2nd Ave., Detroit, MI 48226-1279

Detroit Edison
January 17, 2003 ,1 9 A - %, r m-a ý.p t,

Mr. Jon Russell, District Supervisor
Water Division
Michigan Department of Environmental Quality
Jackson District Office
301 E. Louis B. Glick Highway
4th Floor
Jackson, Michigan 49201

Re: Detroit Edison - Fermi 2 Power Plant,
NPDES Permit No. MI0037028
Follow-up Report - Loss of Oil to Groundwater

In accordance with Part ll.C.7 of NPDES Permit No. MI0037028, the Detroit Edison Company (Company)
is submitting this follow-up report to a notification of loss of oil to the groundwater at its Fermi 2 Power
Plant that was made on January 10, 2003 at approximately 1540 hours. On June 11, 2002, plant personnel
detected oil in a groundwater dewatering sump. This discovery was evaluated for reportability. Since no
immediate source of oil (i.e., a spill, equipment failure) could be determined, the investigation into the
cause and source of oil initially proceeded under the Michigan Part 201 Rules and the Michigan Part 5
Rules. It was determined that no release, as defined in the Part 201 and Part 5 Rules, had occurred. Under
these Rules, a release occurs when loss of a reportable quantity (RQ) of oil occurs within a 24-hour
timeframe, which subsequently requires immediate reporting. Therefore, no immediate report of this
discovery was made at that time.

Within the first 30 days, numerous investigations occurred in an effort to identify a source. Samples of the
oil were obtained from the dewatering sump. Olfactory and visual evidence indicated that the
contamination wasweathered diesel fuel, which was verified by analysis in October 2002. Four (4) other
sumps near the RHR building were observed for the presence of oil. No oil was detected in the other
sumps. No drawings were found that could establish the purpose of the sumps, however, personnel who
had worked on site during construction stated that the sumps were used for dewatering purposes during
construction of the RHR building. A vacuum truck was used to clean out the impacted dewatering sump
and to evaluate if the diesel fuel in the sump was localized to the sump or was representative of
groundwater conditions. After the diesel fuel was vacuumed out, the sump was pumped down, creating a
cone of depression. Diesel fuel slowly bubbled back into the sump, suggesting that a diesel fuel plume was
impacting the groundwater surface. At the time, the point-of-origin for the potential plume was unknown.

Numerous interviews and reviews of available drawings indicated that the only potential source for diesel
fuel in the area of the RHR building is a 21-inch "dump, line" that connects the RHR building to the site's
chemical wastewater pond located outside of the protected area of the plant. The RHR building houses
four (4) Emergency Diesel Generators (EDGs), which are required as a plant safety system for backup
power. Each EDG has a 50,000 gallon diesel fuel tank associated with it that is housed completely within
the RHR building. In an extreme emergency, such as a fire, the line is designed to allow the contents of the
tank to be dumped directly to the chemical wastewater pond. This line also acts as a stormwater drain, with
4 catch basins located along the 700 feet of line between the RHR building and the chemical wastewater
pond..

Inputs of diesel fuel into the line have historically come from two places. Both are operational, and both
have been eliminated. The first occurred whenever the EDG diesel fuel tanks were routinely checked for
water. A sample was taken for visual inspection, and then discarded into the drain line. This practice has
been altered so that the sample is now collected in a drum for energy recovery. The second source, which
ii minor, occurs during weekly testing of the EDGs. One EDG is run each week for 2.5 hours. Leak by of
the fuel injectors results in less than 1.5 liters of diesel fuel each week that drips into the drain. This leak
by is now collected for energy recovery as well.

January 17, 2003 

Mr. Jon Russell, District Supervisor 
Water Division 
Michigan Department of Environmental Quality 
Jackson District Office 
301 E'. Louis B. Glick Highway 
4th Floor 
Jackson, Michigan 49201 

Re: Detroit Edison - Fermi 2 Power Plant, 
NPDES Permit No. MI0037028 

The Detroit Edison Company 
2000 2nd Ave., Detroit, MI48226·1279 

Follow-up Report - Loss of Oil to Groundwater 

In accordance with Part II.C.7 ofNPDES Permit No. MI0037028, the Detroit Edison Company (Company) 
is submitting this follow-up report to a notification ofloss of oil to the groundwater at its Fermi 2 Power 
Plant that was made on January 10, 2003 at approximately 1540 hours. On June 11,2002, plant personnel 
detected oil in a groundwater dewatering sump. This discovery was evaluated for reportability. Since no 
inimediate source of oil (i.e., a spill, equipment failure) coUId be determined, the investigation into the 
cause and source of oil initially proceeded under the Michigan Part 201 Rules arid the Michigan Part 5 
Rules. It was determined that no release, as defined in the Part 201 and Part 5 Rules, had occurred. Under 
these Rules, a release' occurs when 16ss of a reportable quantity (RQ) of oil occurs within a 24-hour 
timeframe, which subsequently requires immediate reporting. Therefore, no imIilediate report of this 
discovery was made at thitt time. . 

Within the first 30 days, numerous investigations occurred in an effort to identify a source. Samples of the 
. oil were obtained from the dewatering sump. Olfactory and visual evidence indidated that the . 

contamination was weathered diesel fuel, which was verified by analysis in October 2002. Four (4) other 
sumps near the RHR building were observed for the presence of oil. No oil was detected in the other 
sumps. No drawings were found that could establish the purpose of the sumps, however, personnel who· 
had worked on site <;luring construction stated that the sumps were useq for dewatering pUrposes during 
construction of the RHR building. A vacuum truck was used to clean out the impacted dewatering sUmp 
and to evaluate if the diesel fuel in the sump was localized to the sump or was representative of 
groundwater conditions. After the diesel fuel was vacuumed out, the .sump was pumped down,creating a 
cone of depression ... ·Diesel fuel slowly bubbled back into the sump, suggesting that a diesel fuel plume was 
impacting the groundwater surface. At !he time, the pomt-of-origin for the potential plume was unknown. 

Numerous interviews and reviews of available drawings indicated that the only potential source for diesel 
fuel in the area of the RHR buildirig is a 21-inch "dump, line" that coimects the RHR building to the site's 
chemical wastewater pond located outside of the protected area of the plant. The RHR building houses 
four (4) Emergency Diesel Generators (EDGs), which are required as a plant safety system for backup 
power. Each EDG has a 50,000 gallon diesel fuel tank associated with it that is housed completely Within 
the RHR. building. In an extreme emergency, such as a fire, the line is designed to allow the contents of the 
tank to be dUmped directly to the chemical wastewater"pond. 'J.'bis line also acts as a stormwater drain, with 
4 catch basins located along the 700 feet ofline between the RHR. building and the chemical wastewater 
pond .. 

Inputs of diesel fuel into the line have historically come from two places. Both are operational, and both 
have been eliminated. The first occurred whenever the EDG diesel fuel tanks were routinely checked for 
water. A sample was taken for visual inspection, and then discarded into the drain line. This practice has 
been altered so that the sample is now collected in a drum for energy recovery. The second source, which . 
is minor, occurs during weekly testing of the EDGs. One EDG is run each week for 2.5 hours. Leak by of 
the fuel injectors results in less than 1.5 liters of diesel fuel each week that drips into the drain. This leak 
by is now collected for energy recovery as well. 



Mr. J. Russell, District Supervisor
January 17, 2003
Page 2

An environmental consultant specializing in hydrogeological projects was contracted in August 2002 to
assist the Company with investigating the source of the diesel fuel, to implement a hydrogeological
investigation and to implement a remediation strategy. Robotic inspection was determined to be the most
effective method to inspect the drain line, prior to developing a hydrogeological investigation work plan.
Onsite work at Fermi 2 was delayed several times due to heightened security issues, particularly around
September 11. The robotic inspection was performed during a 3-day-long work evolution, beginning on
November 20, 2002, and revealed two breaks in the 21-inch line that connects the RHR building within the
protected area to the chemical wastewater pond outside of the protected areas of the plant. Concurrently,
methods to line the 21" concrete drain line to prevent diesel fuel leakage were investigated. Due to the
configuration of the line and associated sumps, approximately 700 gallons of diesel was recovered during
the cleaning process that preceded the robotic inspection. Also, a passive skimmer was purchased to
recover fuel from the dewatering sump. The Company is currently planning to repair the 2 breaks in the
21" line. This work is a high priority and is expected to be complete in February 2003.

Up to this time, the investigation has been performed using the Part 201 and Part 5 rules as regulatory
guidance. Inadvertently, Part II.C.7 of the NPDES -Permit was not recognized as being applicable until
January 10, 2003, at which time your office was contacted. The Company believes that the investigation
into the source of the diesel fuel, and the remedial actions taken thus far, demonstrates commitment to
expeditiously define and remediate the contaminant plume and to preventing future loss to the groundwater.
The hydrogeological work plan that is being developed is scheduled to be implemented before the end of
March, when the site's refueling outage is scheduled to begin.

If you have any questions relative to this report, or desire any additional information, please contact me at
(313) 235-8704 or via e-mail at babierami(,dteenergy.com.

Sincerely,

Mary J.
Environmental Management and Resources

Cc: J. Krejcik

Mr. J. Russell, District Supervisor 
January 17, 2003 
Page 2 

An environmental consultant specializing in hydrogeological projects was contracted in August 2002 to 
assist the Company with investigating the source of the diesel fuel, to implement a hydrogeological 
investigation and to implement a remediation strategy. Robotic inspection was determined to be the most 
effective method to inspect the drain line, prior to developing a hydrogeological investigation work plan. 
Onsite work at Fermi 2 was delayed several times due to heightened security issues, particularly around 
September 11. The robotic inspection was performed during a 3-day-Iong work evolution, beginning on 
November 20, 2002, and revealed two breaks in the 2 I-inch line that connects the RHR building within the 
protected area to the chemical wastewater pond outside of¢e protected areas cifthe plant. Concurrently, 
methods to line the 21" concrete drain line to prevent diesel fuel leakage were investigated. Due to the 
configuration of the line and associated sumps, approximately 700 gallons of diesel was recovered during 
the c1eaningprocess that preceded the robotic inspection. Also, a passive skimmer was purchased to 
recover fuel from the dewatering sump. The Company is currently planning to repair the 2 breaks in the. 
21" line. This work is a high priority and is expected to be complete in February 2003. 

Up to this time, the investigation has been performed using the Part 201 and Part 5 rules as regulatory 
guidance.· Inadvertently, Part II.C.7 of the NPDES'Permit was not recognized as being applicable until 
January 10, 2003, at which time your office was contacted. The Company believes that the investigation 
into the source of the diesel fuel, and the remedial actions taken thus far; demonstrates commitment to 
expeditiously define and remediate the contaminant plume and to preventing future loss to the groundwater. 
The hydrogeological work plan that is being developed is scheduled to be implemented before the end of 
March, when the site's refueling outage is scheduled to begin. 

If you have any questions relative to this report, or desire any additional information, please contact me at 
(313) 235-8704 or via e-mail atbabieramj@dteenergy.com. 

Environmental Management and Resources 

Cc: J. Krejcik 
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February 14, 2003

Mr. Jon Russell, District Supervisor
Water Division
Michigan Department of Environmental Quality
Jackson District Office
301 E. Louis B. Glick Highway

4 th Floor
Jackson, Michigan 49201

Re: Detroit Edison - Fermi 2 Power Plant
NPDES Permit No. MI0037028
Pollution Incident Report: Loss of Ethylene Glycol

In accordance with Part ll.C.7 of NPDES Permit No. MI0037028 and Rule 324.2007 (2) of the Michigan
Administrative Code, the Detroit Edison Company hereby submits the following Pollution Incident Report
for the release of ethylene glycol in excess of the reportable quantity (RQ) of 500 pounds within 24 hours
from its Fermi 2 Power Plant. A loss of polluting material was initially reported to the Jackson District
'Water Division of the Michigan Department of Environmental Quality (MDEQ) at approximately 1160
hours on Tuesday, February 4, 2003. At that time, no leak rate had been determined. On February 5, it was
confirned that an RQ had been released, and additional reports were made as required.

The cooling tower de-icing system at Fermi 2 uses a mixture of ethylene glycol and water to position
valves that divert hot return water from the condenser to portions of the tower for the purpose of preventing
ice formation during the winter months. A routine monthly check is made on the tank fluid level in the de-
icing system. On February 3 it was discovered that during the 30-day period between checks, there was a
loss of approximately 750 pounds of ethylene glycol from the de-icing system tanks into the circulating
water reservoir. This check only occurs once a month; therefore no 24-hour leak rate could be determined.
Investigation into the cause of the leak involved re-filling the tanks at approximately 1400 hours on
February 4 to the specified level, then checking tank levels the next day to determine leak rate. The tank
levels were checked at approximately 0950 hours on February 5, when a loss of approximately 535 pounds
of ethylene glycol was discovered. This release exceeded the RQ for reporting under Rule 324.2007,
because it was greater than 500 pounds within 24 hours. Ms. Jones of the National Response Center (NRC)
was contacted to report the release at approximately 1237 hours on February 5, 2003 (NRC Report
#636023).

Investigation into the cause of this release revealed that a 1.5-inch hose had become disconnected from a
pump in the de-icing system. A minor actuator bellows leak was also identified. The hose connection and
bellows leak were repaired by approximately 1800 hours on February 6. The two identified leaks appear to
have been the source of the release, as no further drop in tank fluid levels in the de-icing system is
apparent. The frequency of tank inspections has been increased from monthly to weekly checks for the
purpose of identifying and correcting potential leakage issues in the future. A thorough preventative
maintenance program is also being implemented to upgrade the de-icing system. No recurrence of this
event is expected.

February 14, 2003 

Mr. Jon Russell, District Supervisor 
Water Division 
Michigan Department of Environmental Quality 
Jackson District Office 
301 E. Louis B. Glick Highway 
4th Floor 
Jackson, Michigan 49201 

Re: Detroit Edison - Fermi 2 Power Plant 
NPDES Permit No. MI0037028 

The Detl'oi~ Edison Company 
2000 2m'. -",.'Ie., Det~'oit, MI 4t;:::25-1~:78 

Pollution Incident Report: Loss of Ethylene Qlycol 

. . 
In accordance with Part n.C.7 ofNPDES Permit No. MI0037028 and Rule 324.2007 (2) of the Michigan 
Administrative Code, the Detroit Edison Company hereby submits the following Pollution Incident Report 

. for the release of ethylene glycol iIi. excess of the reportable quantity (RQ) of 500 pounds within 24 hours 
from its Fermi 2 P~wer Plant. A loss of polluting material was initially reported to the Jackson Distric::t 
Water Division of the Michigan Department of Environmental Quality (MDEQ) at approximately 1100 
hours on Tuesday, February 4,2003. At that time, no leak rate had been determined. On February 5, it was 
confinned that an RQ had been released, and additional reports were made as required. 

( 

The cooling tower de-icing system at Fermi 2 uses a mixture of ethylene glycol and water to position 
valves that divert hot return water from the condenser to portions of the tower for the purpose of preventing 
ice formation during the winter months. A routine monthly check is made on the tank fluid level in the de
icing system. On February 3 it was discovered that during the 30-day period between checks, there was a 
loss of approximately 750 pounds of ethylene glycol from the de-icing system tanks into the circulating 
water reservoir. This check only occurs once a month; therefore no 24-hour leak rate could be determined. 
Investigation into the cause of the leak involved re-filling the tanks at approximately 1400 hours on 
February 4 to the specified level, then checking tank levels the next day to determine leak rate. The tank 
levels were checked at approximately 0950 hours on February 5, when a loss of approximately 535 pounds 
of ethylene glycol was discovered. This release exceeded the RQ for reporting under Rule 324.2007, 
because it was greater than 500 pounds within 24 hours. Ms. Jones of the National Response Center (NRC) 
was contacted to report the release at approximately 1237 hours on February 5, 2003 (NRC Report 
#636023). 

Investigation into t1;le cause of this release revealed that a 1.5-inch hose had become disconnected froma 
pump in the de-icing system A minor actuator bellows leak was also identified. The hose connection and 
bellows leak were repaired by approximately 1800 hours on February 6. The two identified leaks appear to 
have been the source o,fthe release, as no further drop in tank fluid levels in the de-icing system is 
apparent. The frequency of tank inspections has been increased from monthly to weekly checks for the 
purpose of identifying and correcting potential leakage issues in the future. A thorough preventative 
maintenance program is also being implemented to upgrade the de-icing system No recurrence of this 
event is expected. . 



Mr. 3. Russell, District Supervisor
February 14, 2003
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If you have any questions relative to this report, or desire any additional information, please contact me at
(313) 235-8704 or via e-mail at babierami(•,dteenergy.com.

Sincerely,

Mary J. Babiera
Environmental -nagement and Resources

Cc: J. Krejcik

Mr. J. Russell, District Supervisor 
February 14, 2003 
Page 2 

If you have any questions relative to this report, or desire any additional information, please contact me at 
(313) 235-8704 or via e-mail atbabieramj@dteenergy.com . 

s~ ,~ 
M"Y 1. Bab;j-~ Environmenta~~agement and Resources 

Cc: J. Krejcik 



ThI e Detroit Edison Company
2000 2nd Ave., Detroit, M1 48226-1279

Detroit Edison
February 10, 2003 _____________

Mr. Jon Russell, District Supervisor
Water Division
Michigan Department of Environmental Quality
Jackson District Office
301 E. Louis B. Glick Highway
4tb Floor
Jackson, Michigan49201

Re: Detroit Edison - Fermi 2 Power Plant
NPDES Permit No: MI0037028.
Possible Non-Compliance Report: Total Residual Oxidant

In accordance with Part fl.C.6 of NPDES Permit No. MI0037028, the Detroit Edison Company (Company)
is submitting this follow-up report for a possible non-compliance of the Maximum Daily Concentration
discharge limitation for Total Residual Oxidant (TRO) at the Fermi 2 Power Plant Outfall 001, which
occurred at approximately 0430 hours on Wednesday, February 5, 2003.

At approximately 0430 hours on February 5, 2003, a Fermi 2 chemistry technician performed the daily
sampling and analysis at Outfall 001 in accordance with Part I.A.l.e of the NPDES permit, and withplant
procedure Chemistry Specification CHS-AUX-02. Following sampling, the circulating water
dehalogenation system was shut down. Atapproximately 0525 hours, the circulating water decant pumps
were shut-down. These pumps regulate the discharge flow through Outfall 001. At approximately 0930
hours, the, circulating water pond was sampled and found to have a TRO level of 75 gtg/l. This would
appear to indicate that during the 55-minute period that transpired between shutting down the
dehalogenation system and shutting down the circulating water decant pumps, it is possible that the
permitted Maximum Daily.Concentration discharge limit of 38 4tg/l was exceeded. Observation of the
outfall indicated no abnormalities.

Investigation indicated that human error by the chemistry technician who shut off the dehalogenation
system before the decant pumps were shut down was the cause. of this possible non-compliance. Prior to
this occurrence, the Fermi 2 Chemistry Department had self-identified a potential training weakness
associated with implementing Chemistry Specification CHS-AUX-02. Therefore, just-in-time training had
been developed to prevent implementation errors. A portion of the chemistry technicians had already
received this training at the time the possible non-comphance occurred. However, the technician on the
night shift had not yet received this training when the possible non-compliance occurred. As of February
10, 2003, all Fermi chemistry technicians have completed this training. No recurrence of this event is
anticipated.

If you have any questions relative to this report, or desire any additional information, please contact me at
(313) 235-8704 or via e-mail at babieramin(,dteenergy.com.

Sincerely,

Environmental Management and Resources

Cc: J. Krejcik

) , 

February 10,2003 

Mr. Jon Russell, District Supervisor 
Water Division 
Michigan Department of Environmental Quality 
Jackson District Office 
301 E. Louis B. Glick Highway 
4th Floor 
Jackson, Michigan"49201 

Re: Detroit Edison - Fermi 2 Power Plant 
NPDES Pei:mi.t No: l\.1I0037028, 

The Detroit Edison Company 
2000 2nd Ave., Detroit, MI 48226-1279 

Detroit Edison 
A DTE EnertJ1! Gomptmy 

Possible Non-Compliance Report: Total Residual Oxidant 

In accordance with Part II.C.6 ofNPDES Permit No. l\.1I0037028, the DetroitEdison Company (Company) 
is submitting this follow-up report for a possible non-compliance of the Maximum Daily Conc.entration 
dis~harge limitation for Total Residual Oxidant (TRO) at the Fermi 2 Power Plant Outfall 001, which 
occurred at approximately 0430 hours on Wednesday, February 5, 2003. 

At approximately 0430 hours on February 5, 2003, a Fermi 2 chemistry te~hnician performed the daily 
,_ sampling and analysis at Outfall 001 in accordance with Part I.A.l.e of the NPDES permit, and with plant 

procedure Chemistry Specification CHS-AUX-02. FollowiIlg sampling, the circulating water 
dehaloge:iJ.ation system was shut down. At 'approximately 0525 hours, the circulating water decant pumps 
were shut_down. These pumps regulate the discharge flow through Outfall 001. At approximately 0930 
hours, the, circulating water pond was sampled and found to have aTRO level of751lg/1. This would 
appear to indicate that during the 55-minute period that transpired between shutting down the 
dehalogenati?n system and shutting down t9-e circulating water decant pumps, it is possible that the 
permitted Maximum Daily, Concentration discharge limit of38 fig/l was exceeded. Observation of the 
outfall indicated no abnormalities. 

Investigation indicated that human error by the chemistry technician who shut off the dehalogenation 
system before the decant pumps were shut down was the cause, of this possible non-compliance. Prior to 
this occurrence, the Fermi i Chemistry Department had self-identified a potential training weakness 
associated with implementing Chemistry Specification CHS-AUX-02. Therefore, just-in-timetraining had 
been dev~loped to prevent implementation errors. A portion of the chemistry technicians had already 
received this training at the time the possible non-compliance occurred. However, the technician on the 
night shift had not yet received this training when the possible non-compliance oc<:urred. As of February 
10,2003, all Fermi chemistrY technicians have completed this training. No recurrence of this event is 
anticipated. 

If you have any questions relative to this report, or desire any additional information, please contact me at 
,(313) 235-8704 or via e-mail atbabieramj@dteenergy.com 

Environmental Management and Resources 

Cc: J. Krejcik 



STATE OF MICHIGAN

DEPARTMENT OF ENVIRONMENTAL QUALITY
JACKSON DTSTRICT OFFICE

JOHN ENGLER RUSSELL J. HARDING
GOVERNOR DIRECTOR

November 12, 2002

DECo - EM&R

Ms. Lynda Craine
Detroit Edison Company-Fermi 2 Plant NOV 1 9 2002
6400 N..Dixie Highway, 110 AIB
Newport, Michigan 48166

Dear Ms. Craine:

SUBJECT: DECO-Fermi 2 Plant
NPDES Permit No. M10037028
Oil & Grease Non-Compliance, Monitoring Point 011C

The Department of Environmental Quality, Water Division has received the supplemental
information page regarding the oil & grease non-compliance event. It is understood that
the non-compliance occurred on October 3, 2002, with a batch discharge of 31,000
gallons of treated oily wastewater from monitoring point 011 C through outfall 011 to
Swan Creek. The results of the sample taken with this discharge showed the
concentration of oil & grease to be 17.6 mg/L, in exceedance of the 15 mg/L maximum
monthly average concentration final effluent limitation. It is noted that you are continuing
to investigate the cause of the elevated oil & grease concentration, as there were no
abnormalities discovered in your preliminary investigation.

Please submit your findings at the conclusion of your investigation. Please also provide
the corrective actions taken as a result of your investigation, including the dates that
these actions were implemented. Feel free to contact me should you have any
questions.

Sincerely,

Environmental Quality Analyst
Field Operations Section
Water Division
517-780-7933

cc: Ms. Mary Babiera, Detroit Edison Company
File: DECO-Fermi 2, Correspondence, Monroe County

301 EAST LOUIS GLICK HIGHWAY - JACKSON, MICHIGAN 49201-1556
www.michigan.gov • (517) 780-7690
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STATE OF MICHIGAN 

DEPARTMENT OF ENVIRONMENTAL QUALITY 
JACKSON DISTRICT OFFICE 

JOHN ENGLER 
GOVERNOR 

Ms. Lynda Craine 
Detroit Edison Company-Fermi 2 Plant 
6400 N .. Dixie Highway, 110 AlB 
Newport, Michigan 48166 

Dear Ms. Craine: 

SUBJECT: DECO-Fermi 2 Plant 
NPDES Permit No. MJ0037028 

November 12, 2002 

Oil & Grease Non-Compliance, Monitoring Point 011 C 

DEti 
RUSSELL J. HARDING 

DIRECTOR 

DECo-EM&R 

NOV j 9 2002 

The Department of Environmental Quality, Water Division has received the supplemental 
information page regarding the oil & grease non-compliance event. It is understood that 
the non-compliance occurred on October 3,2002, with a batch discharge of 31,000 
gallons of treated oily wastewater from monitoring point 011 C through outfall 011 to 
Swan Creek. The results of the sample taken with this discharge showed the 
concentration of oil & grease to be 17.6 mg/L, in exceedance of the 15 mg/L maximum 
monthly average concentration final effluent limitation .. It is noted that you are continuing 
to investigate the cause of the elevated oil & grease concentration, as there were no 
abnormalities discovered in your preliminary investigation. 

Please submit your findings at the conclusion of your investigation. Please also provide 
the corrective actions taken as a result of your investigation, including the dates that 
these actions were implemented. Feel free to contact me should you have any 
questions. 

Sincerely, 

<:'~Y ~~"'ik 
Jennifer Krejcik 
Environmental Quality Analyst. 
Field Operations Section 
Water Division 
517-780-7933 

cc: Ms. Mary Babiera, Detroit Edison Company 
File: DECO-Fermi 2, Correspondence, Monroe County 

. .. -:: 

301 EAST LOUIS GLICK HIGHWAY· JACKSON. MICHIGAN 49201-1556 
www.michigan.gDv. (517) 780-7690 
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Detroit Edison
February 14, 2002 - ..i OTE En,'ur• c,,,p,,

Ms. Debora Snell, Acting District Supervisor
Surface Water Quality Division
Michigan Department of Environmental Quality
Jackson District Office
301 E. Louis B. Glick Highway

4 th Floor

Jackson, Michigan 49201

Mr. Jim Sygo, Chief
Waste Management Division
Michigan Department of Environmental Quality
P.O. Box 30241
Lansing. Michiuan 48909-7741

Re: Spill Notification Follow Up Report- Sodium Hypochlorite
Detroit Edison - Fermi 2 Power Plant
NPDES Permit No. M10037028

Dear Ms. Snell and Mr. Sygo:

In accordance with Part lI.C.7 of NPDES Permit No. M10037028, the Detroit Edison Company's Fermi 2

Power Plant hereby submits this follow up report to a spill of sodium hypochlorite to the ground that

exceeded the ten (10) pound Reportable Quantity (RQ) on February 7, 2002. This report is also being

submitted in accordance with Rule 324.2007 (2) of the Michigan Administrative Code to serve as a

Pollution Incident Report in fulfillment of the Part 5 Rules.

At approximately 1320 hours on February 7, 2002, a spill of sodium hypochlorite occurred near the

Circulating Water Pump House at the, Fermi 2 Power Plant. The spill consisted of a 15% sodium

hypochlorite solution, which was being transferred from a delivery tanker truck to an on site storage tank.

During the transfer, a rupture disk on the delivery tanker truck ruptured and released an estimated twenty

(20) gallons of the solution to the ground. Calculations indicate that approximately 27 pounds of sodium

hypochlorite were released, which is 17 pounds in excess of the 10 pound RQ.

Upon discovery, the transfer operation was suspended and the leak from the tanker rupture disk was

stopped. Corrective actions included digging a shallow pit to collect the spilled sodium hypochlorite

solution, as well as the water that was used to flush the ground where it had spilled. The sodium
hypochlorite and water were then pumped from the collection pit into the storage tank's secondary

containment. The contents of the secondary containment were subsequently neutralized and discharged to

the Circulating Water Pond. The minimal amount of residual soil in the containment will be removed and

disposed of in a dumpster. The Plant will use internal review and corrective action processes to address

concerns regarding this spill. Recurrence is not expected.

If you have any questions relative to this report or desire additional information, please contact me at (313)

235-8704. or via e-mail at babieram(idteenery.com.

Sincerely.

A Bcc: E. Ankawi

M~~ary B. avi
Babi~D. Cobb

MaryJ. L. Craine
Environmental Management and Resources W. Estes

H. Higgins
cc: J. Rogers P. Marquardt

W. O'Connor
M. Parrish
M. Rodenberg
File 220.10
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Detroit Edison 
February 14,2002 
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Ms. Debora Snell, Acting District Supervisor 
Surface Water Quality Division 
Michigan Department of Environmental Quality 
Jackson District Office 
301 E. Louis B. Glick Highway 
4th Floor 
Jackson, ~hchigan 49201 

Mr. Jim Sygo, Chief 
Waste Management Division 
Michigan Department of Environmental Quality 
P.O. Box 30241 
Lansing. Michigan 48909-7741 

Re: Spill :':otification Follow Up Report - Sodium Hypochlorite 
Detroit Edison - Fermi 2 Power Plant 
NPDES Permit No. MI0037028 

Dear Ms. Snell and Mr. Sygo: 

In accordance with Part II.e.7 ofNPDES Permit No. :\-110037028, the Detroit Edison Company's Fermi 2 
Power Plant hereby submits this follow up report to a spill of sodium hypochlorite to the ground that 
exceeded the ten (10) pound Reportable Quantity (RQ) on February 7, 2002. This report is also being 
submitted in accordance with Rule 324.2007 (2) of the Michigan Adrninistrative Code to serve as a 
Pollution Incident Report in fultillment of the Part 5 Rules. 

At approximately 1320 hours on February 7, 2002, a spill of sodium hypochlorite occurred near the 
Circulating Water Pump House at the Fermi 2 Power Plant. The spill consisted of a 15% sodium 
hypochlorite solution, which was being transferred from a delivery tanker truck to an on site storage tank. 
During the transfer, a rupture disk on the delivery tanker truck ruptured and released an estimated twenty 
(20) gallons of the solution to the ground. Calculations indicate that approximately 27 pounds of sodium 
hypochlorite were released, which is 17 pounds in excess of the 10 pound RQ. 

Upon discovery, the transfer operation was suspended and the leak from the tanker rupture disk was 
stopped. Corrective actions included digging a shallow pit to collect the spilled sodium hypochlorite 
solution. as well as the water that \vas used to flush the ground where it had spilled. The sodium 
hypochlorite and water were then pumped from the colIection pit into the storage tank's secondary 
containment. The contents of the secondary containment were subsequently neutralized and discharged to 
the Circulating Water Pond. The minimal amount of residual soil in the containment will be removed and 
disposed of in a dumpster. The Plant will' use internal review and corrective action processes to address 
concerns regarding this spill. Recurrence is not expected. 

If you ha\'e any questions relative to this repol1 or desire additional information. please contact me at (313) 
235-8704. or via e-mail atbabieram((i~dteenen!y.com. 

Sincerely. 

r", ~ ; , \O/~A 
""Y J. BobiQ \, 
Environmenial Management and Resources 

Bee: 

cc: J. Rogers 

E. Ankawi 
S. Boyd 
D. Cobb 
L. Craine 
W. Estes 
H. Higgins 
P. Marquardt 
W. O'Connor 
M. Parrish 
M. Rodenberg 
File 220.10 
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n 2000 2nd AvenueEdison Detroit, Michigan 48226-1279

June 27, 1996

Mr. R. Schrameck, Supervisor
Surface Water Quality Division
Michigan Department of Environmental Quality
Southeast Michigan District Headquarters
38980 Seven Mile Road
Livonia, Michigan 48152

Re: Non-Compliance Notification
Fermi II Power Plant
NPDES Permit No. MI0037028

Dear Mr. Schrameck:

In accordance with Part MA5 of NPDES Permit No. M10037028, the Detroit Edison Company is hereby
notifying you of a possible non-compliance on June 22, 1996, with a Daily Maximum Effluent Limitation
specified in Part IA1 of the above-cited NPDES permit at the Company's Fermi H Power Plant.

At 1745 hours on June 22, 1996, a technician, while adjusting the Circulating Water Decant
Dehalogenation system, sampled the decant line and found that Total Residual Oxidant (TRO) levels
greater than allowed by the NPDES permit were being discharged at Outfall 001. The limit for TRO at

Outfall 001 is 50 ug/L for the intermittent discharge of Bromine with Chlorine. The Circulating Water

system decant line TRO was 250 ug/L at the time of discovery.

The Nuclear Shift Supervisor was notified of the NPDES non-compliance at 1800 hours and was requested
to have the Circulating Water Decant shut down. The discharge was terminated at 1825 hours.

Trouble shooting of the Dehalogenation system revealed that the pump suction stiners were clogged with

fish fly debris and sediment which severely limited the injection rate. The pump strainers were cleaned
and the dehalogenation tanks were drained and rinsed. The tanks were recharged and decant was
restarted at 2115 hours.

The Dehalogenation system detoxifies the circulating water system blowdown with Sodium Sulfite to
below detectable levels and is operated continuously while decant is in operation and residual oxidant is
detected.

If you have any questions relative to this incident, please contact me at (313) 235-8714.

Sincerely,

Dennis Leonard
Environmental Protection

DL/plm

cc: A. MacArthur-Whitman bcc: S. Bartman
J. Czech
P. Fessler
E. Kokosky

Detroit 
Edison 2000 2nd Avenue 

Detroit. 'Michigan 48226-12;9 

Mr. R Schrameck, Supervisor 
Surface Water Quality Division 
Michigan Department of Environmental Quality 
Southeast Michigan District Headquarters 
38980 Seven Mile Road 
Livonia, Michigan 48152 

Re: Non-Compliance Notification 
Fermi II Power Plant 
NPDES Permit No. MIOO37028 

Dear Mr. Schrameck: 

~#V/O 
Flt£ COP, 

June 27, 1996 

In accordance with Part IIA5 ofNPDES Permit No. MI0037028, the Detroit Edison Company is hereby 
notifying you of a possible non-compliance on June 22, 1996, with a Daily Maximum Effluent Limitation 
specified in Part IAI of the above-cited NPDES permit at the Company's Fermi II Power Plant. 

At 1745 hours on June 22, 1996, a technician, while adjusting the Circulating Water DeCant 
Dehalogenation system, sampled the decant line and found that Total Residual Oxidant (TRO) levels 
greater than allowed by the NPDES permit Wc:re being discharged at Outfall 001. The limit for TRO at 
0u1fall 00 1 is 50 ugIL for the iIitermittent discharge of Bromine with Chlorine; The· Circulating Water 
system decant line TRO was 250 ugIL at the time of discovery. 

The Nuclear Shift Supervisor was notified of the NPDES non-compliance at 1800 hours and was requested 
to have the Circulating Water Decant shut down. The discharge was terminated at 1825 hours. 

Trouble shooting of the Dehalogenation system revealed that the pump suction strainers were clogged with 
fish fly debris and sediment which severely limited the injection rate. The pump strainers were cleaned 
and the dehalogenation tanks were drained and rinsed. The tanks were recharged and decant was 
restarted at 2115 hours. 

The Dehalogenation system detoxifies the circulating water system blowdown with Sodium Sulfite to 
below detectable levels and is operated continuously while decant is in operation and residual oxidant is 
detected. 

If you have any questions relative to this incident, please contact me at (313) 235-8714. 

- DUpim 

ce: A. MacArthur-Whittnan 

Sincerely, 

\'~ I ! . 
I ! 

~)_~-v 

Dennis Leonard 
Environmental Protection 

bee: S. Bartman 
1. Czech 
P. Fessler 
E.Kokosky 
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(313) 237-8000

Mr. R. Schrameck, District Supervisor
Surface Water Quality Division
Michigan Department of Natural Resources
Southeast Michigan District Headquarters
38980 Seven Mile Road
Livonia, Michigan 48152

Re: Notice Letter - NL# 10-94-02-39D
Supplemental Response
Fermi-2 Power Plant
NPDES Permit No. MI0037028

Dear Mr. Schrameck:

In the Company's initial response, dated October 26, 1994, to the above cited Notice Letter, it was
indicated that there was some confusion on the Company's part as to which of the various Betz water
treatment additives which were approved for use and in use at the Fermi-2 Power Plant was being
referred to as the "Betz Scale Inhibitor". It was further indicated that I had been unable to reach Ms. A.
MacArthur-Whitman to obtain a clarification, was assuming that the product in question was Betz
Powerline 3461, and was responding accordingly.

On November 16, 1994, in a telephone conversation with Ms. A. MacArthur-Whitman, the necessary
clarification was received. Ms. MacArthur-Whitman indicated that the "Betz Scale Inhibitor" referred
to in the Notice Letter was Betz Powerline 865. She further indicated that her review of the record
indicated that there was no reporting requirement mandated in Fermi-2 Power Plant's NPDES Permit
for the Betz Powerline 865 and that the allegation that the plant failed to properly report information on
the Betz Powerline 865 on the January through August, 1994 DMRs was erroneously based on a
misinterpretation she had made of internal MDNR correspondence.

The Company is submitting this Supplemental Response to the Notice Letter to document the above
described telephone conversation with Ms. MacArthur-Whitman and considers this matter resolved. If
you have any questions relative to this submittal, please contact me on (313) 237-7021.

Sincerely,

Arthur Heidrich, r
Administrator,
Water and Land Use Programs

AH:pr

cc: A. MacArthur-Whitman
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Surface Water Quality Division 
Michigan Department of Natural Resources 
Southeast Michigan District Headquarters 
38980 Seven Mile Road 
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Re: Notice Letter - NL# 10-94-02-39D 
Supplemental Response 
Fermi-2 Power Plant 
NPDES Permit No. MI0037028 

Dear Mr. Schrameck: 
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October 26, 1994

Mr. R. Schrameck, Supervisor
Surface Water Quality Division
Michigan Department of Natural Resources
Southeast Michigan District Headquarters
38980 Seven Mile Road
Livonia, Michigan 48152

Re: Notice Letter - NL# 10-94-02-039D
Fermi-2 Power Plant
NPDES Permit No. MI0037028

Dear Mr. Schrameck:

The Detroit Edison Company has received the subject Notice Letter and appreciates your
calling to our attention the apparent reporting deficiencies in the Discharge Monitoring
Reports (DMR) submitted for the Fermi-2 Power Plant for the months of January through
August, 1994. We have reviewed the DMRs of concern and have taken steps to remedy these
reporting deficiencies. There is some confusion on our part, however, as to the appropriate set
of instructions for completing the DMRs. In addition to the instructions found on the back of
the DMR, we are in possession of two other sets of instructions for completing the DMRs, one
dated March 19, 1990 and the other dated June 1, 1993. These instructions in some aspects
are contradictory and we have been unable to reach. Ms. MaeArthur-Whitman to discuss the
issues with her. We are presuming at this point that the June 1, 1993 instructions are
definitive and current and will use them until instructed otherwise.

We do wish to point out that during the period in question the plant did not chlorinate its
cooling water system and, therefore, there were no discharges of chlorine to monitor or report.
This information was clearly presented on the Daily Monitoring Reports which accompanied
the DMRs. Likewise, the Outfall Observations required for Outfall 001, which were not
preprinted on the DMRs, were made and reported on the Daily Monitoring Reports. We have
previously contacted the Permit Compliance System Unit of the Compliance and Enforcement
Section of the Surface Water Quality Division pointing out that the "Outfall Observation"
was not included on the preprinted form and requested corrected DMRs. We were informed
that corrected forms would be supplied but have not as yet received them. We will recontact
the PCSU to ascertain the cause of the delay and once again request corrected forms, however,
we do recognize our responsibility to report the information on the DMRs even if it is not
included on the preprinted form. We are uncertain as to which of the several Betz products
used at the plant is being referred to in the Notice Letter and, as-previously mentioned, have
been unable to contact Ms. MacArthur-Whitman for clarification. We are assuming the Betz
product in question is Betz Powerline 3461, however, that product was not utilized during the
period in question, so there was no information or data to report.

Detroit 
Edison 
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Mr. R. Schrameck, Supervisor 
Surface Water Quality Divi~ion 
Michigan Department of Natural Resources 
Southeast Michigan District Headquarters 
38980 Seven Mile Road 
Livonia, Michigan 48152 

Re: Notice Letter - NL# 10-94-02-039D 
Fermi-2 Power Plant 
NPDES Permit No. MI0037028 
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The management of the Fermi-2 Power Plant shares your concern for the number of reportable
spills which have occurred at the plant. Because the number of those spills which were
contractor related, in June, Senior Management at the plant conducted meetings with all plant
personnel whose responsibilities included contractor control. These meetings focused on the
communication necessary to effectively manage contractors emphasizing spill prevention. In
addition, the plant has recently presented "lessons learned" training to Maintenance personnel
at the plant which again emphasized spill prevention. This training was completed at the end
of September. It may be too early to assess the results of the training, however, plant
management expects significant improvement in spill prevention. Finally, as you may be
aware, the Fermi-2 Power Plant has been and continues to be in a high maintenance mode
which involves many unusual maintenance activities which, although not an excuse, presents
many more opportunities for spills to occur.

Please be assured that the plant management understands and takes extremely seriously its
environmental responsibilities and is determined to do whatever is necessary to assure
compliance with all applicable laws and regulations. If you have further questions or desire
additional information, please contact me on (313) 237-702 1.

Sincerely,

Atur Heidrich, ýJr.
Administrator,
Water and Land Use Programs

AH:pr

cc: A. MacArthur-Whitman

bcc: S. Bartman
R. Delong
P. Fessler
J. Flynn
R. McKeon
M. Sterling
File 239.10
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AH:pr 

cc: A. MacArthur-Whitman 

bee: S" Bartman 
R. Delong 
P. Fessler 
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R. McKeon 
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File 239.10 

Sincerely, 

Arthur Heidrich, Jr. 
Administrator, 
Water and Land Use Programs 
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Mr. R. Schrameck, Supervisor
Surface Water Quality Division
Southeast Michigan District Office
Michigan Department of Natural Resources
38980 Seven Mile Road
Livonia, Michigan 48152

Re: Notice of Noncompliance
NNC 07-93-01-041D
Issued July 30, 1993
Fermi-2 Power Plant
NPDES Permit No. MI0037028

Dear Mr. Schrameck:

The Detroit Edison Company prides itself on being an exemplary
corporate citizen and takes its environmental responsibilities vyery
seriously. The Company's long standing record of compliance with
environmental regulations as well as its commitment to go beyond the
mandates of law and regulation when it is environmentally beneficial
and reasonable to do so has demonstrated the Company's commitment to
environmental excellence.

The receipt of the above cited Notice of Noncompliance was most
distressing to the management of the Company and particularly to the
staff and management of the Fermi-2 Power Plant. Given the
opportunity, the Company feels the alleged reporting deficiencies
could have been resolved to our mutual satisfaction without the
necessity of the issuance of a Notice of Noncompliance.

In regard to the allegations made in the Notice of Noncompliance,

there are four generic issues. Those issues are:

1. Timeliness of notification of spills,

2. Timeliness of follow-up reports to those notifications,

3. Notification of the proper office within the MDNR, and

4. Reporting responsibilities under the "unusual characteristics of
the discharge" language in the Permit.

The Company wishes to address these issues generically prior to
commenting on the individual incidents cited in the Notice of
Noncompliance.

In Part IIA6 of NPDES Permit No. MI0037028 and in Rule 164 of the Part
5 Rules of the Michigan Water Resources Commission are requirements
for the "immediate" notification of a spill incident by the regulated
party. To the best of the Company's knowledge, nowhere in either
State or Federal environmental law or regulation is that term
"immediate" defined, so that one must rely on common usage to
determine what constitutes "immediate" notification. To add confusion
and ambiguity, depending on the section of a NPDES Permit being read,
"immediate" can mean without delay or the next working day in certain
instances. The Nuclear Regulatory Commission defines "immediate
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Mr. R. Schrameck, Supervisor 
Surface water Qualit¥ Division 
Southeast Michigan D1strict Office 
Michigan Department of Natural Resources 
38980 Seven Mile Road 
Livonia, Michigan 48152 
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Issued July 30, 1993 
Ferrni-2 Power Plant 
NPDES Permit No. MI0037028 
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notification" in terms of one to four hours, depending on
circumstances, adding further confusion to the situation.

The Company agrees, however, that a two to eight-hour delay under
these circumstances is not reasonable. The cause of the delay can only
be attributed .to the plant staff ' s practice of thoroughly
investigating an incident prior to notification in order to be
prepared to answer detailed questions relative to the incident. This
practice is the result of Nuclear Regulatory Commission notification
requirements. To correct this, the plant staff has been instructed as
to the minimum information requirements needed to make the initial
spill notification which should eliminate future delays. In addition,
the plant' s operational procedures have been modified to indicate that
such notifications should be made as soon as reasonably possible.
However, in all cases, that notification should be made within one
hour of discovery of the spill.

With regard to the issue of timely submission of written follow-up
reports after the agency notification of a spill, the Company believes
that the two cited "late" reports, those related to the January 15,
1993 spill and the January 22, 1993 spill, were in fact submitted on
time. The Company believes you are misinterpreting the language of
Part IIA6 of the Permit and of Rule 164 of the Part 5 Rules of the
Michigan Water Resources Commission. Although there is a slight
difference between the language of Part IIA6 of the Permit and Rule
164 which creates some ambiguity, the Company believes the written
report must be filed within ten days following the spill. To
illustrate the point, if a report was due within one day of the spill
that would clearly mean the following day. In other words, the day of
the spill would be day "zero". Under your interpretation of the
requirement, the report in this illustration would be due the same day
as the spill. The Company believes this to be an unreasonable reading
of the language of Part IIA6 of the Permit and Rule 164 of the Part 5
Rules of the Michigan Water Resources Commission.

The question of to whom a follow-up report after a spill notification
should be addressed raises additional concerns because of a conflict
between the language of Part IIA6 of the Permit and Rule 164 of the
Part 5 Rules of the Michigan Water Resources Commission. Although
Part IIA6 of the Permit requires that the report be submitted to the
Detroit District Supervisor, Rule 164 of the Part 5 Rules requires the
report be submitted to the Michigan Water Resources Commission.
Because the Company is bound by both the language of the Part 5 Rules
as well as the language of the Permit, the Company's practice has been
to send those reports, whether or not they apply to a NPDES permitted
facility, to the Commission, i.e. the Lansing office, with a copy to
the appropriate District Office. However, to prevent any future
confusion regarding this matter, the Company has changed its practice
regarding the submission of these reports as it applies to NPDES
permitted facilities. In the future these reports will be submitted
to the appropriate District Office with a copy to the Commission in
Lansing.

Finally, the Conpany does not believe it had any responsibility to
provide any notification or report to the Michigan Department of
Natural Resources or the Michigan Water Resources Commission under
Part IAIc, "unusual characteristics of the discharge" in any of the
incidents cited in the Notice of Noncompliance. The "unusual
characteristics of the discharge" that require notification are
clearly defined in Part IAlc of the Permit as "unnatural turbidity,
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color, oil film, floating solids, foams, settleable solids, or
deposits". None of these specified characteristics were observed in
any of the cited incidents.
With regard to the individually cited incidents in the Notice of
Noncompliance, the Company has the following comments.

June 21. 1993

The Company objects to the characterization of a spill as an
unpermitted dischre merely because it reached State waters by way of
a permitted storm sewer. Spills are unanticipated and unplanned
events. The Company sees no distinction between spills based on the
flow path by which they may reach State waters. To attempt to ]permit
all conceivable future spills under the NPDES system clearly is not
the intent of either the spill regulations or the NPDES permitting
rules.

January 15, 1993

The Company's report clearly indicated that the source of the spill
was terminated within 30 minutes of its discovery. Although the
Company can understand some curiosity as to the activities of Company
personnel during the period between discovery and termination of the
spill and the filing of the notification, the Company believes that to
be irrelevant. However, if events of that period are truly of
concern, the Company is willing to attempt to reconstruct a record of
those activities from existing plant records.

January 22,1993

The Company has no additional cormments other than the generic issue
comments above.

January 25, 1993

This incident was apparently the result of lack of attention to his
duties by an employe of an outside contractor. The day of the
incident the contractor was notified by telephone of the incident and
informed of the ramifications of the actions of his employe. This
telephone notification was followed by a written notification to the
contractor that any repeat of the incident would result in the
termination of his contract.

February 10, 1993

Although it was not clear from the report submitted, the
spill/underground leak had stopped at the time of discovery. The
source of the spill/leak was the discharge line from a float
controlled pump. In order to verify the source of the spill/leak, the
pump was manually started at approximately 1450 hours and immediately
shut down again when the spill/leak reoccurred.

June 20, 1993

The Company believes it had no responsibility under the plant's NPDES
Permit to make any notification or report to the Michigan Department
of Natural Resources or the Michigan Water Resources Commission
regarding the June 20, 1993 incident cited. The possible
noncompliance reported both by FAX and letter was the result of a new
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environmental person making a decision to report a possibly reportable
situation rather than discover later that it should have been reported
but wasn't.

Part IIA5 of the Permit requires the Company to notify the Detroit
District Office in writing within five days of becoming aware that a
Daily Maximum Effluent Limitation has or will be exceeded. In this
case the Daily Maximum Effluent Limitation in question specified in
Part IAl of the Permit is 0.2 mg/l of Total Residual Chlorine. The
Daily Maximum Effluent Limitation is defined in the Permit as the
average of at least three evenly spaced samples taken during the
discharge of chlorine. The plant records indicate that the average,
i.e. the Daily Maximum Effluent Limitation, did not exceed 0.2 mg/l
even though a single sample did exceed the single sample limitation of
0.3 mg/l. Therefore, the Company believes that under the
circumstances neither a notification nor follow-up report were
necessary under the terms of the Permit.

The Fermi-2 Power Plant staff has taken or is taking a number of
additional steps to enhance compliance with the terms of its NPDES
Permit and the Rules of the Michigan Water Resource Commission. These
actions along with those previously cited constitute the Company' s
response to the pollution prevention plan requested in the Notice of
Noncompliance.

During a recently completed staffing transition program the position
of Environmental Engineer was re-evaluated. It was found that in
addition to the responsibilities for environmental regulatory
compliance the Environmental Engineer also had responsibility for
certain plant chemistry programs. In order to allow the Environmental
Engineer to better focus on environmental issues, the additional
responsibilities of chemical control have been transferred to another
group within the plant chemistry organization. The Environmental
Engineer is now solely responsible for coordinating and communicatingenvironmental awareness at the Fermi-2 site. This includes response
to spills, NPDES monitoring and reporting, and HAZMAT movement,
transport, and disposal.

All plant personnel with specific responsibilities associated with the
investigation and reporting of spills have been retrained emphasizing
the importance of timely reporting to the various agencies involved
and the information needs specific to those notifications. Plant
operating procedures related to spill reporting are being reviewed and
updated as necessary.

Maintenance procedures are developed for all routine and extraordinary
maintenance performed at the Fermi-2 Power Plant. Each of those
procedures is independently reviewed for completeness and adequacy
prior to execution of the maintenance. Following completion of the
maintenance, the results of the work and any problems that were
encountered are again reviewed in order to update the maintenance
procedure for its next use. . In the future, these reviews will
include, as necessary, an evaluation of the adequacy of the
precautions intended to prevent releases to the environment including
spills.

Finally, attached is a copy of the plant's recently reviewed and
updated Pollution Incident Prevention Plan.
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The Company and the staff of the Fermi-2 Power Plant are committed to
doing whatever is necessary to ensure compliance with all existing and
future environmental regulations. To that end, the Company requests
a meeting with you and appropriate members of your staff as soon as
practical to discuss in detail the issues identified in this response
and to provide whatever additional detail on the plant environmental
compliance program you would desire. I will contact your office
within two weeks of the filing of this response to arrange such a
meeting.

If you have any questions relative to this response to the-Notice of
Noncompliance, or would like to discuss any of the issues identified
prior to the proposed meeting, please contact me on (313) 237-7021.

Sincerely,

Hei chJr.
Administrator,
Water and Land Use Programs

Approved:

Senior vice-President
Nuclear Generation

Attachment

cc: C. Panagiotides

bcc: S. Bartman w\o attachment
R. Eberhardt it ,,
J. Flynn it
P. Marquardt
R. McKeon
K. Shields
M. Sterling
File 239.10
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Sincerely, 

Arthur Heidrich, 
Administrator, 
Water and Land Use Programs 
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Detroit
2000 second Avenue
Detroit, Michigan 48226Edison (313) 237-8000

January 25, 1993

Mr. Robert Miller, Chief
Surface Water Quality Division
Michigan Department of Natural Resources
P.O. Box 30028
Lansing, Michigan 48909

Re: Spill Notification Follow-up Report
Plant: Fermi 2 Power Plant
NPDES Permit #MI0037028

Dear Mr. Miller:

In accordance with Part IIA6 of the NPDES Permit No.
MI0037028 and the Part 5 Rules of the Michigan Water
Resources Commission, the Detroit Edison Company hereby
notifies your office that on January 15, 1993 at
approximately 0930 hours, a spill occurred at the Fermi 2
Power Plant located at 6400 Dixie Highway, Newport, Michigan.

On January 15, 1993 at 0930 hours, an operator at the Fermi
2 Power Plant observed water bubbling up from the ground
adjacent to the Auxiliary Boiler Blowdown Sump. At the time
of the discovery, the only input into the sump was wastewater
from the Make-up Water Reverse Osmosis unit (R.O. unit). An
undetermined amount of R.O. unit wastewater had leaked into
the ground. Plant personnel re-routed the R.O. waste line at
1000 hours, thereby stopping the spill. The incident was
reported to the MDNR Emergency Operator by Mr. Fritz Lehmann
at approximately 1730 hours on January 15, 1993.

Plant maintenance crews excavated the soil in the vicinity of
the spill on the following day. The cause of the spill was
due to a broken expansion joint on the Auxiliary Boiler
Blowdown Sump pump discharge line. The expansion joint was
repaired and line integrity verified on January 21, 1993.
The system was declared operable on January 22, 1993.

The Make-up Water R.O. unit is used to make demineralized
water for plant use. Potable water is used as the raw water
source. R.O. unit wastewater consists of potable water with
minerals concentrated to three (3) times that seen in potable
water. In essence, R.O. unit wastewater quality is better
than Lake Erie water.

Detroit 
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Should you have any questions relative to this incident,
please contact me at (313) 237-7022.

Sincerely,
17

Jose h Cazeno, /r.
Administrative Specialist
Water Quality
Environmental Protection

JCjr/plm
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_~tOl!¥1L Ld-J~uo J. 
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Detroit 2000 Second AvenueEci isr~ (31roil, Michigan 48226
(313) 237-8000

February 3, 1993

Mr. Robert Miller, Chief
Surface Water Quality Division
Michigan Department of Natural Resources
P.O. Box 30028
Lansing, Michigan 48909

Re: Spill Notification Follow-up Report
Plant: Fermi 2 Power Plant
NPDES Permit #MI0037028

• Dear Mr. Miller:

In accordance with Part IIA6 of the NPDES Permit No.

/O;0-MI0037028 and the Part 5 Rules of the Michigan Water
Resources Commission, the Detroit Edison Company hereby
notifies your office, that on January 25, 1993 at

4.' approximately 0810 hours, a spill occurred at the Fermi 2
Power Plant located at 6400 Dixie Highway, Newport, Michigan.

On January 25, 1993 at 0810 hours, a security officer at the
Fermi 2 Power Plant reported to the Main Control Room that
sewage was issuing from a three (3) inch hose which was being
used to pump out the sewage system septic tank. Suburban
Sewer Service had been periodically pumping sewage from the
septic tank while repairs were underway on the broken sewage
forwarding line. Control Room personnel immediately
dispatched an operator to the scene. The operator found the
hose syphoning from the septic tank and removed the suction
end from the tank, thereby stopping the spill at 0821 hours.

Sewage spilled to the parking lot where it flowed to an
adjacent storm drain and eventually emptied into Swan Creek.
It is estimated that approximately 100,gallons of sewage
entered the storm drain system. The incident was reported to
the MDNR Emergency Operator by Mr. Fritz Lehmann at
approximately 1200 hours on January 25, 1993.
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The cause of the spill was due to Suburban Sewer Service
crew's failure to remove the suction hose from the septic
tank when they were finished pumping. The Suburban personnel
responsible were counseled on their failure to follow Fermi
procedures regarding the use of temporary pump equipment.

Should you have any questions relative to this incident,
please contact me at (313) 237-7022.

sincerely,

•L• Cazen7 , Jr.
Administrati .e Specialist
Water Quality
Environmental Protection

JCjr/

bcc: J. Flynn
A. Heidrich
F. Lehmann
M. Sterling
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August 6, 2004

Mr. Jon Russell, District Supervisor
Michigan Department of Environmental Quality
Water Division, Jackson District Office
301 E. Louis B. Glick Highway, 4 th Floor
Jackson, Michigan 49201

Re: Detroit Edison-Fermi 2 Power Plant
NPDES Permit No.: M10037028
Follow up Report - Michigan Part 5 Oil Release

In accordance with Part II.C.7 of NPDES Permit No. M10037028 and with the Michigan Part 5 Rules, the
Detroit Edison Company (the Company) hereby submits this follow up letter to the notification of a release
of a polluting material that occurred at approximately 1400 hours on July 29, 2004 at the Fermi 2 Power
Plant. Fermi environmental staff were notified that a Gradall, which is a large piece of construction
equipment, had tipped over on its hood and had become lodged in the plant's overflow canal. An oil sheen
was observed around the vehicle, with no immediately discernable or continuous source.

Immediate actions taken by Fermi staff included deploying a hard boom downstream of the incident to
prevent migration of the sheen into Swan Creek, although the water level in the overflow canal was
observed to be higher than that in the creek. Absorbent boom was also placed around the vehicle to prevent
the sheen from spreading and to contain any potential continued leakage. Notifications were inade to the
National Response Center (Report #730-030), PEAS Operator #3, and 911 (as required by the recently
revised Michigan Part 5 Rules). Further investigation determined that removal of the vehicle was not
feasible at the time due to safety concerns including overhead high voltage lines and encroaching darkness.
Marine Pollution Control (MPC), a spill recovery contractor, was contacted on July 30 to manage the
recovery effort. The maximum amount of oil contained in the vehicle was determined to be 40 gallons of
diesel fuel, 45 gallons of hydraulic fluid and 12 quarts of lubricating oil.

MPC moved the hard boom closer to the overturned equipment, re-positioned the absorbent boom and then
staged a vacuum truck near the canal to remove the oily sheen. The cap from the hydraulic vent came off
as the Gradall was removed, and released fluid into the canal. However, MPC was able to quickly capture
the lost product. Approximately 80 gallons of product and water were recovered. The actual quantity of
product was not quantifiable, but no other product reservoirs appeared to have ruptured during the removal
of the Gradall. Stained vegetation was removed from the vegetation and soil in and around the shoreline.
The hard boom, additional absorbents and a rubberizer boom (to capture the sheen) remain in place, since
some of the product may leach from the soil and vegetation.

If you have any questions relative to this report, or desire any additional information, please contact me at
(313) 235-8704 or via e-mail at babierami(adteenergy.com.

Sincerely,

Mary J. Babiera
Detroit Edison
Environmental Management and Resources

cc: J. Krejcik
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February 10, 2003

Mr. Jon Russell, District Supervisor
Water Division
Michigan Department of Environmental Quality
Jackson District Office
301 E. Louis B. Glick Highway

4 th Floor
Jackson, Michigan 49201

Re: Detroit Edison - Fermi 2 Power Plant
NPDES Permit No. M10037028
Possible Non-Compliance Report: Total Residual Oxidant

In accordance with Part II.C.6 of NPDES Permit No. M10037028, the Detroit Edison Company (Company)
is submitting this follow-up report for a possible non-compliance of the Maximum Daily Concentration
discharge limitation for Total Residual Oxidant (TRO) at the Fermi 2 Power Plant Outfall 001, which
occurred at approximately 0430 hours on Wednesday, February 5, 2003.

At approximately 0430 hours on February 5, 2003, a Fermi 2 chemistry technician performed the daily
sampling and analysis at Outfall 001 in accordance with Part I.A.l.e of the NPDES permit, and with plant
procedure Chemistry Specification CHS-AUX-02. Following sampling, the circulating water
dehalogenation system was shut down. At approximately 0525 hours, the circulating water decant pumps
were shut down. These pumps regulate the discharge flow through Outfall 001. At approximately 0930
hours, the circulating water pond was sampled and found to have a TRO level of 75 jig/l. This would
appear to indicate that during the 55-minute period that transpired between shutting down the
dehalogenation system and shutting down the circulating water decant pumps, it is possible that the.

permitted Maximum Daily Concentration discharge limit of 38 gg/i was exceeded. Observation of the
outfall indicated no abnormalities.

Investigation indicated that human error by the chemistry technician who shut off the dehalogenation
system before the decant pumps were shut down was the cause of this possible non-compliance. Prior to
this occurrence, the Fermi 2 Chemistry Department had self-identified a potential training weakness
associated with implementing Chemistry Specification CHS-AUX-02. Therefore, just-in-time training had
been developed to prevent implementation errors. A portion of the chemistry technicians had already
received this training at the time the possible non-compliance occurred. However, the technician on the
night shift had not yet received this training when the possible non-compliance occurred. As of February
10, 2003, all Fermi chemistry technicians have completed this training. No recurrence of this event is
anticipated.

If you have any questions relative to this report, or desire any additional information, please contact me at
(313) 235-8704 or via e-mail at babieramjidteenergv.com.

Sincerely,

Mary J. Babiera
Environmental Management and Resources

Cc: J. Krejcik
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February 14, 2003

Mr. Jon Russell, District Supervisor
Water Division
Michigan Department of Environmental Quality
Jackson District Office
301 E. Louis B. Glick Highway
4 th Floor
Jackson, Michigan 49201

Re: Detroit Edison - Fermi 2 Power Plant
NPDES Permit No. M10037028
Pollution Incident Report: Loss of Ethylene Glycol

In accordance with Part II.C.7 of NPI6ES Permit No. M10037028 and Rule 324.2007 (2) of the Michigan
Administrative Code, the Detroit Edison Company hereby submits the following Pollution Incident Report
for the release of ethylene glycol in excess of the reportable quantity (RQ) of 500 pounds within 24 hours
from its Fermi 2 Power Plant. A loss of polluting material was initially reported to the Jackson District
Water Division of the Michigan Department of Environmental Quality (MDEQ) at approximately 1100
hours on Tuesday, February 4, 2003. At that time, no leak rate had been determined. On February 5, it was
confirmed that an RQ had been released, and additional reports were made as required.

The cooling tower de-icing system at Fermi 2 uses a mixture of ethylene glycol and water to position
valves that divert hot return water from the condenser to portions of the tower for the purpose of preventing
ice formation during the winter months. A routine monthly check is made on the tank fluid level in the de-
icing system. On February 3 it was discovered that during the 30-day period between checks, there was a
loss of approximately 750 pounds of ethylene glycol from the de-icing system tanks into the circulating
water reservoir. This check only occurs once a month; therefore no 24-hour leak rate could be determined.
Investigation into the cause of the leak involved re-filling the tanks at approximately 1400 hours on
February 4 to the specified level, then checking tank levels the next day to determine leak rate. The tank
levels were checked at approximately 0950 hours on February 5, when a loss of approximately 535 pounds
of ethylene glycol was discovered. This release exceeded the RQ for reporting under Rule 324.2007,
because it was greater than 500 pounds within 24 hours. Ms. Jones of the National Response Center (NRC)
was contacted to report the release at approximately 1237 hours on February 5, 2003 (NRC Report
#636023).

Investigation into the cause of this release revealed that a 1.5-inch hose had become disconnected from a
pump in the de-icing system. A minor actuator bellows leak was also identified. The hose connection and
bellows leak were repaired by approximately 1800 hours on February 6. The two identified leaks appear to
have been the source of the release, as no further drop in tank fluid levels in the de-icing system is
apparent. The frequency of tank inspections has been increased from monthly to weekly checks for the
purpose of identifying and correcting potential leakage issues in the future. A thorough preventative
maintenance program is also being implemented to upgrade the de-icing system. No recurrence of this
event is expected.
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The cooling tower de-icing system at Fermi 2 uses a mixture of ethylene glycol and water to position 
valves that divert hot return water from the condenser to portions of the tower for the purpose of preventing 
ice formation during the winter months. A routine monthly check is made on the tank fluid level in the de
icing system. On February 3 it was discovered that during the 30-day period between checks, there was a 
loss of approximately 750 pounds of ethylene glycol from the de-icing system tanks into the circulating 
water reservoir. This check only occurs once a month; therefore no 24-hour leak rate could be determined. 
Investigation into the cause of the leak involved re-filling the tanks at approximately 1400 hours on 
February 4 to the specified level, then checking tank levels the next day to determine leak rate. The tank 
levels were checked at approximately 0950 hours on February 5, when a loss of approximately 535 pounds 
of ethylene glycol was discovered. This release exceeded the RQ for reporting under Rule 324.2007, 
because it was greater than 500 pounds within 24 hours. Ms. Jones of the National Response Center (NRC) 
was contacted to report the release at approximately 1237 hours on February 5, 2003 (NRC Report 
#636023). 

Investigation into the cause of this release revealed that a 1.5-inch hose had become disconnected from a 
pump in the de-icing system. A minor actuator bellows leak was also identified. The hose connection and 
bellows leak were repaired by approximately 1800 hours on February 6. The two identified leaks appear to 
have been the source of the release, as no further drop in tank fluid levels in the de-icing system is 
apparent. The frequency of tank inspections has been increased from monthly to weekly checks for the 
purpose of identifying and correcting potential leakage issues in the future. A thorough preventative 
maintenance program is also being implemented to upgrade the de-icing system. No recurrence of this 
event is expected. 



Mr. J. Russell, District Supervisor
February 14, 2003
Page 2

If you have any questions relative to this report, or desire any additional information, please contact me at
(313) 235-8704 or via e-mail at babierami(odteenergv.com.

Sincerely,

Mary J. Babiera
Environmental Management and Resources

Cc: J. Krejcik

Mr. 1. Russell, District Supervisor 
February 14,2003 
Page 2 

If you have any questions relative to this report, or desire any additional information, please contact me at 
(313) 235-8704 or via e-mail atbabieramj@dteenergy.com. 

Sincerely, 

Mary J. Babiera 
Environmental Management and Resources 

Cc: J. Krejcik 



February 28, 2003

Mr. Jon Russell, District Supervisor
Water Division
Michigan Department of Environmental Quality
Jackson District Office
301 E. Louis B. Glick Highway
4 th Floor
Jackson, Michigan 49201

Re: Detroit Edison - Fermi 2 Power Plant
NPDES Permit No. M10037028
Follow-up Report: Loss of Ethylene Glycol

In accordance with Part II.C.7 of NPDES Permit No. M10037028 the Detroit Edison Company (the
Company) hereby submits this follow-up report to notification of a loss of ethylene glycol from its Fermi 2
Power Plant that was discovered at approximately 1010 hours on Tuesday, February 18, 2003. At the time
of the initial report, it was estimated that between 290 to 430 pounds of ethylene glycol had been lost from
the cooling tower de-icing system into the circulating water reservoir, which discharges through Outfall
001.

The cooling tower de-icing system at Fermi 2 uses a mixture of ethylene glycol and water to position
•valves that divert hot return water from the condenser to portions of the tower for the purpose of preventing
ice formation during the winter months. The system consists of four (4) 60-gallon reservoirs, connected by
an equalizing line, and a common header that leads to the hot return water diversion valves. A similar
event occurred on February 3 and 4, 2003, when it was discovered that a Michigan Part 5 Rule Threshold
Reporting Quantity (TRQ) had been released into the circulating water reservoir. At that time, an
expansion joint hose in the header was determined to have been the cause of the release, and was
subsequently replaced. Fluid levels in the reservoirs were routinely checked on a monthly basis when that
release occurred. Since that time, the fluid levels have been checked on a weekly basis.

After the ethylene glycol loss was discovered on February 18, 2003, the equalizing line between the
reservoirs was isolated to prevent communication. The 5 remaining expansion joint hoses were replaced by
February 19. No obvious leaks have been found in the system. The reservoir levels were monitored on
February 18, 19, 21, and 25, and no change in fluid level in each reservoir was apparent, indicating that the
leak has been isolated.

There are two potential sources of leakage from the system that can only be investigated either in better
weather or when the cooling tower is not required for plant operations, such as during a refueling outage.
Working on the de-icing system during present conditions is a significant safety concern, due to the fact
that the workers must enter the water to get to system components. The two possibilities are (1) the
reservoir equalizing line or (2) overflowing of the reservoirs due to bad solenoid valves. These potential
sources will be investigated at the next possible opportunity. Until such time as that can occur, the
reservoir fluid levels will continue to be monitored on a weekly basis.

If you have any questions relative to this report, or desire any additional information, please contact me at
(313) 235-8704 or via e-mail at babieramij)dteenergy.com.

Sincerely,

Mary J. Babiera
Environmental Management and Resources

Cc: J. Krejcik

February 28,2003 

Mr. Jon Russell, District Supervisor 
Water Division 
Michigan Department of Environmental Quality 
Jackson District Office 
301 E. Louis B. Glick Highway 
4th Floor 
Jackson, Michigan 49201 

Re: Detroit Edison - Fermi 2 Power Plant 
NPDES Permit No. MI0037028 
Follow-up Report: Loss of Ethylene Glycol 

In accordance with Part II.C.7 ofNPDES Permit No. MI0037028 the Detroit Edison Company (the 
Company) hereby submits this follow-up report to notification of a loss of ethylene glycol from its Fermi 2 
Power Plant that was discovered at approximately 1010 hours on Tuesday, February 18, 2003. At the time 
of the initial report, it was estimated that between 290 to 430 pounds of ethylene glycol had been lost from 
the cooling tower de-icing system into the circulating water reservoir, which discharges through Outfall 
001. 

The cooling tower de-icing system at Fermi 2 uses a mixture of ethylene glycol and water to position 
Iva1ves that divert hot return water from the condenser to portions of the tower for the purpose of preventing 
ice formation during the winter months. The system consists offour (4) 60-gallon reservoirs, connected by 
an equalizing line, and a common header that leads to the hot return water diversion valves. A similar 
event occurred on February 3 and 4,2003, when it was discovered that a Michigan Part 5 Rule Threshold 
Reporting Quantity (TRQ) had been released into the circulating water reservoir. At that time, an 
expansion joint hose in the header was determined to have been the cause of the release, and was 
subsequently replaced. Fluid levels in the reservoirs were routinely checked on a monthly basis when that 
release occurred. Since that time, the fluid levels have been checked on a weekly basis. 

After the ethylene glycol loss was discovered on February 18, 2003, the equalizing line between the 
reservoirs was isolated to prevent communication. The 5 remaining expansion joint hoses were replaced by 
February 19. No obvious leaks have been found in the system. The reservoir levels were monitored on 
February 18, 19, 21, and 25, and no change in fluid level in each reservoir was apparent, indicating that the 
leak has been isolated. 

There are two potential sources of leakage from the system that can only be investigated either in better 
weather or when the cooling tower is not required for plant operations, such as during a refueling outage. 
Working on the de-icing system during present conditions is a significant safety concern, due to the fact 
that the workers must enter the water to get to system components. The two possibilities are (1) the 
reservoir equalizing line or (2) overflowing of the reservoirs due to bad solenoid valves. These potential 
sources will be investigated at the next possible opportunity. Until such time as that can occur, the 
reservoir fluid levels will continue to be monitored on a weekly basis. 

If you have any questions relative to this report, or desire any additional information, please contact me at 
(313) 235-8704 or via e-mail atbabieramj@dteenergy.com. 

Sincerely, 

Mary J. Babiera 
Environmental Management and Resources 

Cc: J. Krejcik 



March 28, 2003

Mr. Jon Russell, District Supervisor
Water Division
Michigan Department of Environmental Quality
Jackson District Office
301 E. Louis B. Glick Highway

4 th Floor
Jackson, Michigan 49201

Re: Detroit Edison-Fermi 2 Power Plant
NPDES Permit No.: M10037028
Follow-up Report: Loss of Ethylene Glycol

In accordance with Part II.C.7 of NPDES Permit No. M10037028, the Detroit Edison Company hereby
submits this follow-up report to notification of a loss of ethylene glycol from its Fermi 2 Power Plant that
was discovered at approximately 1330 hours on Wednesday, March 19, 2003. At that time, the loss of
ethylene glycol was estimated at 130 pounds over a six-week period. Please note that the previous two
ethylene glycol releases reported on February 18, 2003 and February 4, 2003 were from the south cooling
tower de-icing system, which plant personnel has continued to monitor, and which appears to be in a stable
configuration. This follow-up report involves a release from the north cooling tower de-icing system.
Release of ethylene glycol from either de-icing system enters the circulating-water reservoir, which
discharges through Outfall 001.

The cooling tower de-icing system at Fermi 2 uses a mixture of ethylene glycol and water as a hydraulic
fluid to position valves that divert hot return water from the condenser to portions of the tower for the
purpose of preventing ice formation during winter months. Each cooling tower de-icing system consists of
four (4) 60-gallon reservoirs, connected by an equalizing line, and a common header that leads to the hot
return water diversion valves.

After the ethylene glycol loss was discovered upon inspection of the north cooling tower reservoirs on
March 19, 2003, the system was walked down. No visible leaks could be identified. At that time, the
weather was warm and the system was not in use so it was not pressurized, making the identification of a
slow leak difficult. The configuration of the north cooling tower de-icing system has been modified so that
each reservoir is isolated, preventing communication between the reservoirs. When this corrective action
was performed on the south cooling tower system, the leakage of ethylene glycol stopped. The ethylene
glycol levels were checked on March 28, 2003 and it appears that the north cooling tower de-icing system
is in a stable configuration at this time.

The Fermi 2 Power Plant begins a refueling outage today, March 28, 2003 that will last approximately one
month. During this period, both cooling towers will be drained of water, so any ethylene glycol leakage
that might occur will not enter the circulating water system, and will not be discharged via Outfall 001.
Work packages have been added to the scope of this outage to trouble shoot both cooling tower de-icing
systems to identify leaks and make repairs. This activity will be much easier to perform with the water
drained, as it will enable personnel to see any puddles of ethylene glycol that may form when the system is
pressurized.

If you have any questions relative to this report, or desire any additional information, please contact me at
(313) 235-8704 or via e-mail at babieramj(iidteenergy.com.

Sincerely,

Mary J. Babiera
CC: J. Krejcik

March 28, 2003 

Mr. Jon Russell, District Supervisor 
Water Division 
Michigan Department of Environmental Quality 
Jackson District Office 
301 E. Louis B. Glick Highway 
4th Floor 
Jackson, Michigan 49201 

Re: Detroit Edison-Fermi 2 Power Plant 
NPDES Permit No.: MI0037028 
Follow-up Report: Loss of Ethylene Glycol 

In accordance with Part II.C.7 ofNPDES Permit No. MI0037028,the Detroit Edison Company hereby 
submits this follow-up report to notification of a loss of ethylene glycol from its Fermi 2 Power Plant that 
was discovered at approximately 1330 hours on Wednesday, March 19,2003. At that time, the loss of 
ethylene glycol was estimated at 130 pounds over a six-week period. Please note that the previous two 
ethylene glycol releases reported on February 18,2003 and February 4,2003 were from the south cooling 
tower de-icing system, which plant personnel has continued to monitor, and which appears to be in a stable 
configuration. This follow-up report involves a release from the north cooling tower de-icing system. 
Release of ethylene glycol from either de-icing system enters the circulating-water reservoir, which 
discharges through Outfall 001. 

The cooling tower de-icing system at Fermi 2 uses a mixture of ethylene glycol and water as a hydraulic 
fluid to position valves that divert hot return water from the condenser to portions of the tower for the 
purpose of preventing ice formation during winter months. Each cooling tower de-icing system consists of 
four (4) 6O-gallon reservoirs, connected by an equalizing line, and a common header that leads to the hot 
return water diversion valves. 

After the ethylene glycol loss was discovered upon inspection of the north cooling tower reservoirs on 
March 19, 2003, the system was walked down. No visible leaks could be identified. At that time, the 
weather was warm and the system was not in use so it was not pressurized, making the identification of a 
slow leak difficult. The configuration of the north cooling tower de-icing system has been modified so that 
each reservoir is isolated, preventing communication between the reservoirs. When this corrective action 
was performed on the south cooling tower system, the leakage of ethylene glycol stopped. The ethylene 
glycol levels were checked on March 28, 2003 and it appears that the north cooling tower de-icing system 
is in a stable configuration at this time. . 

The Fermi 2 Power Plant begins a refueling outage today, March 28, 2003 that will last approximately one 
month. During this period, both cooling towers will be drained of water, so any ethylene glycol leakage 
that might occur will not enter the circulating water system, and will not be discharged via Outfall 001. 
Work packages have been added to the scope of this outage to trouble shoot both cooling tower de-icing 
systems to identify leaks and make repairs. This activity will be much easier to perform with the water 
drained, as it will enable personnel to see any puddles of ethylene glycol that may form when the system is 
pressurized. 

If you have any questions relative to this report, or desire any additional information, please contact me at 
(313) 235-8704 or via e-mail atbabieramj@dteenergy.com. 

Sincerely, 

MaryJ. Babiera 
CC: J. Krejcik 



December 5, 2003

Mr. Jon Russell, District Supervisor
Water Division
Michigan Department of Environmental Quality
Jackson District Office
301 E. Louis B. Glick Highway

4 th Floor
Jackson, Michigan 49201

Re: Detroit Edison-Fermi 2 Power Plant
NPDES Permit No.: M10037028
Follow-up Report: Loss of Ethylene Glycol

In accordance with Part II.C.7 of NPDES Permit No. M10037028, the Detroit Edison Company hereby
submits this follow-up report to notification of a release of ethylene glycol in excess of the threshold
reporting quantity (TRQ) specified in the Michigan Part 5 Rules from its Fermi 2 Power Plant that was
discovered at approximately 1730 hours on Tuesday, November 25, 2003. An estimated 692 pounds of
ethylene glycol was released from the north cooling tower de-icing system, which subsequently entered the
circulating-water reservoir from which it will eventually be discharged to Lake Erie through Outfall 001.
The immediate action taken by the plant upon discovery of the release was to shut down the system. The
Michigan Department of Environmental Quality PEAS line was called and a message was left at
approximately 1747 hours on November 25.- Mr. Crews of the National Response Center was notified of
the release at approximately 1755 hours.

The cooling tower de-icing system at Fermi 2 uses a mixture of ethylene glycol and water as a hydraulic
fluid to position valves that divert hot return water from the condenser to portions of the tower for the
purpose of preventing ice formation during winter months. Each cooling tower de-icing system consists of
four (4) 60-gallon reservoirs, connected by an equalizing line, and a common header that leads to the hot
return water diversion valves.

On November 26, 2003, maintenance personnel identified the source of the leak as a pipe union at a
solenoid that had been installed on November 19, 2003. It appeared that the connection had not been
tightened adequately, resulting in an estimated leak rate of 0.83 gallons per minute. Further investigation
was carried out to determine if this leak rate was sufficient to result in the release of ethylene glycol in
excess of the TRQ, which is 500 pounds per day. The operation of the de-icing system is temperature
dependent. At temperatures below 30 'F, the system operates more frequently than at a higher temperature.
Based upon the estimated leak rate, the configuration of the de-icing system and the ambient air
temperatures from the morning of November 24 to the afternoon of November 25, a release of greater than
the TRQ within a 24-hour time frame was indicated.

As of November 26, 2003, the source of the leak was stopped and the north cooling tower de-icing system
had been refilled to operating level. Operations personnel will check the system once per day to insure that
there are no more leaks in the system. There is a long-term plan in the development stages to pursue a
modification to the cooling tower de-icing system for the purpose of minimizing or eliminating the
possibility of the release of a TRQ of ethylene glycol.

If you have any questions relative to this report, or desire any additional information, please contact me at
(313) 235-8704 or via e-mail at babierami(a.dteenergy.com.

Sincerely,

Mary J. Babiera
Environmental Management and Resources

CC: J. Krejcik

December 5, 2003 

Mr. Jon Russell, District Supervisor 
Water Division 
Michigan Department of Environmental Quality 
Jackson District Office 
301 E. Louis B. Glick Highway 
4th Floor 
Jackson, Michigan 49201 

Re: Detroit Edison-Fermi 2 Power Plant 
NPDES Permit No.: MI0037028 
Follow-up Report: Loss of Ethylene Glycol 

/ 

In accordance with Part II.C.7 ofNPDES Permit No. MI0037028, the Detroit Edison Company hereby 
submits this follow-up report to notification of a release of ethylene glycol in excess of the threshold 
reporting quantity (TRQ) specified in the Michigan Part 5 Rules from its Fermi 2 Power Plant that was 
discovered at approximately 1730 hours on Tuesday, November 25,2003. An estimated 692 pounds of 
ethylene glycol was released from the north cooling tower de-icing system, which subsequently entered the 
circulating-water reservoir from which it will eventually be discharged to Lake Erie through Outfall 001. 
The immediate action taken by the plant upon discovery of the release was to shut down the system. The 
Michigan Department of Environmental Quality PEAS line was called and a message was left at 
approximately 1747 hours on November 25: Mr. Crews of the National Response Center was notified of 
the release at approximately 1755 hours. 

The cooling tower de-icing system at Fermi 2 uses a mixture of ethylene glycol and water as a hydraulic 
fluid to position valves that divert hot return water from the condenser to portions of the tower for the 
purpose of preventing ice formation during winter months. Each cooling tower de-icing system consists of 
four (4) 60-gallon reservoirs, connected by an equalizing line, and a common header that leads to the hot 
return water diversion valves. 

On November 26,2003, maintenance personnel identified the source of the leak as a pipe union at a 
solenoid that had been installed on November 19,2003. It appeared that the connection had not been 
tightened adequately, resulting in an estimated leak rate of 0.83 gallons per minute. Further investigation 
was carried out to determine if this leak rate was sufficient to result in the release of ethylene glycol in 
excess of the TRQ, which is 500 pounds per day. The operation of the de-icing system is temperature 
dependent. At temperatures below 30 of, the system operates more frequently than at a higher temperature. 
Based upon the estimated leak rate, the configuration of the de-icing system and the ambient air 
temperatures from the morning of November 24 to the afternoon of November 25, a release of greater than 
the TRQ within a 24-hour time frame was indicated. 

As of November 26,2003, the source of the leak was stopped and the north cooling tower de-icing system 
had been refilled to operating level. Operations personnel will check the system once per day to insure that 
there are no more leaks in the system. There is a long-term plan in the development stages to pursue a 
modification to the cooling tower de-icing system for the purpose of minimizing or eliminating the 
possibility of the release of a TRQ of ethylene glycol. 

If you have any questions relative to this report, or desire any additional information, please contact me at 
(3l3) 235-8704 or via e-mail atbabieramj@dteenergy.com. 

Sincerely, 

Mary 1. Babiera 
Environmental Management and Resources 

CC: J. Krejcik 



May 2, 2003

Mr. Jon Russell, District Supervisor
Water Division
Michigan Department of Environmental Quality
Jackson District Office
301 E. Louis B. Glick Highway

4 rh Floor
Jackson, Michigan 49201

Re: Detroit Edison-Fermi 2 Power Plant
NPDES Permit No.: M10037028
Follow-up Report: Unusual Characteristic of the Discharge

Dear Mr. Russell:

In accordance with Part I.A.1 .c of NPDES Permit No. M10037028, the Detroit Edison Company is
submitting this follow-up report to notification of an oil sheen that was observed on the Fermi 2 overflow
canal in the vicinity of Outfall 011 and a nearby stormwater outfall (002) at approximately 0830 hours on
April 28, 2003. A permanent boom is installed downstream from Outfall 002, however due to low water
levels the containment boom was not in contact with the surface of the water near the shoreline. This
allowed the sheen to extend beyond the containment into the canal.

Concurrent with the appropriate notifications, plant personnel placed oil absorbent boom across the canal
downstream from the observed sheen, and placed sandbags and oil absorbent socks around the boom in the
vicinity of the breaches. A spill control contractor was also called to clean up the sheen. The contractor
inspected the permanent containment boom and recommended design changes to prevent a recurrence of
the breach. A proposal is forthcoming.

Investigation indicates that the source of the release was via roof drains from the Turbine Building. During
a refill of the hydrogen seal oil system, oil was inadvertently discharged to the roof through the hydrogen
vent. Clean up of the roof was begun, but was interrupted due to lightening. Clean up will be completed as
soon as practicable. The spill control contractor has placed several containment, oil absorbent and
rubberizer booms in various locations within the outfall canal to prevent any further release that may occur
while clean up of the roof is in progress. Once the cause of the inadvertent release to the roof is more
clearly identified, measures will be instituted to prevent recurrence of this incident.

If you have any questions relative to this report, or desire any additional information, please contact me at
(313) 235-8704 or via e-mail at babieramihdteenergy.com.

Sincerely,

Mary J. Babiera
Environmental Management and Resources

CC: J. Krejcik

May 2, 2003 

Mr. Jon Russell, District Supervisor 
Water Division 
Michigan Department of Environmental Quality 
Jackson District Office 
301 E. Louis B. Glick Highway 
4th Floor 
Jackson, Michigan 49201 

Re: Detroit Edison-Fermi 2 Power Plant 
NPDES Permit No.: MI0037028 
Follow-up Report: Unusual Characteristic cifthe Discharge 

Dear Mr. Russell: 

In accordance with Part LA.I.c ofNPDES Permit No. MI0037028, the Detroit Edison Company is 
submitting this follow-up report to notification of an oil sheen that was observed on the Fermi 2 overflow 
canal in the vicinity of Outfall 011 and a nearby stormwater outfall (002) at approximately 0830 hours on 
April 28, 2003. A permanent boom is installed downstream from Outfall 002, however due to low water 
levels the containment boom was not in contact with the surface of the water near the shoreline. This 
allowed the sheen to extend beyond the containment into the canal. 

Concurrent with the appropriate notifications, plant personnel placed oil absorbent boom across the canal 
downstream from the observed sheen, and placed sandbags and oil absorbent socks around the boom in the 
vicinity of the breaches. A spill control contractor was also called to clean up the she.en. The contractor 
inspected the permanent containment boom and recommended design changes to prevent a recurrence of 
the breach. A proposal is forthcoming. 

Investigation indicates that the source of the release was via roof drains from the Turbine Building. During 
a refill of the hydrogen seal oil system, oil was inadvertently discharged to the roof through the hydrogen 
vent. Clean up of the roof was begun, but was interrupted due to lightening. Clean up will be completed as 
soon as practicable. The spill control contractor has placed several containment, oil absorbent and 
rubberizer booms in various locations within the outfall canal to prevent any further release that may occur 
while clean up ofthe roof is in progress. Once the cause of the inadvertent release to the roof is more 
clearly identified, measures will be instituted to prevent recurrence of this incident. 

If you have any questions relative to this report, or desire any additional information, please contact me at 
(313) 235-8704 or via e-mail atbabierami@dteenergy.com. 

Sincerely, 

Mary J. Babiera 
Environmental Management and Resources 

CC: J. Krejcik 



January 17, 2003

Mr. Jon Russell, District Supervisor
Water Division
Michigan Department of Environmental Quality
Jackson District Office
301 E. Louis B. Glick Highway

4 th Floor
Jackson, Michigan 49201

Re: Detroit Edison - Fermi 2 Power Plant
NPDES Permit No. M10037028
Follow-up Report - Loss of Oil to Groundwater

In accordance with Part II.C.7 of NPDES Permit No. M10037028, the Detroit Edison Company (Company)
is submitting this follow-up report to a notification of loss of oil to the groundwater at its Fermi 2 Power
Plant that was made on January 10, 2003 at approximately 1540 hours. On June 11, 2002, plant personnel
detected oil in a groundwater dewatering sump. This discovery was evaluated for reportability. Since no
immediate source of oil (i.e., a spill, equipment failure) could be determined, the investigation into the
cause and source of oil initially proceeded under the Michigan Part 201 Rules and the Michigan Part 5
Rules. It was determined that no release, as defined in the Part 201 and Part 5 Rules, had occurred. Under
these Rules, a release occurs when loss of a reportable quantity (RQ) of oil occurs within a 24-hour
timeframe, which subsequently requires immediate reporting. Therefore, no immediate report of this
discovery was made at that time.

Within the first 30 days, numerous investigations occurred in an effort to identify a source. Samples of the
oil were obtained from the dewatering sump. Olfactory and visual evidence indicated that the
contamination was weathered diesel fuel, which was verified by analysis in October 2002. Four (4) other
sumps near the RHR building were observed for the presence of oil. No oil was detected in the other
sumps. No drawings were found that could establish the purpose of the sumps, however, personnel who
had worked on site during construction stated that the sumps were used for dewatering purposes during
construction of the RIR building. A vacuum truck was used to clean out the impacted dewatering sump
and to evaluate if the diesel fuel in the sump was localized to the sump or was representative of
groundwater conditions. After the diesel fuel was vacuumed out, the sump was pumped down, creating a
cone of depression. Diesel fuel slowly bubbled back into the sump, suggesting that a diesel fuel plume was
impacting the groundwater surface. At the time, the point-of-origin for the potential plume was unknown.

Numerous interviews and reviews of available drawings indicated that the only potential source for diesel
fuel in the area of the RHR building is a 21-inch "dump line" that connects the RHR building to the site's
chemical wastewater pond located outside of the protected area of the plant. The RHR building houses
four (4) Emergency Diesel Generators (EDGs), which are required as a plant safety system for backup
power. Each EDG has a 50,000 gallon diesel fuel tank associated with it that is housed completely within
the RHR building. In an extreme emergency, such as a fire, the line is designed to allow the contents of the
tank to be dumped directly to the chemical wastewater pond. This line also acts as a stormwater drain, with
4 catch basins located along the 700 feet of line between the RHR building and the chemical wastewater
pond.

Inputs of diesel fuel into the line have historically come from two places. Both are operational, and both
have been eliminated. The first occurred whenever the EDG diesel fuel tanks were routinely checked for
water. A sample was taken for visual inspection, and then discarded into the drain line. This practice has
been altered so that the sample is now collected in a drum for energy recovery. The second source, which
is minor, occurs during weekly testing of the EDGs. One EDG is run each week for 2.5 hours. Leak by of
the fuel injectors results in less than 1.5 liters of diesel fuel each week that drips into the drain. This leak
by is now collected for energy recovery as well.

January 17,2003 

Mr. Jon Russell, District Supervisor 
Water Division 
Michigan Department of Environmental Quality 
Jackson District Office 
301 E. Louis B. Glick Highway 
4th Floor 
Jackson, Michigan 49201 

Re: Detroit Edison - Fermi 2 Power Plant 
NPDES Permit No. MI0037028 
Follow-up Report - Loss of Oil to Groundwater 

J 

In accordance with Part II.C.7 ofNPDES Permit No. MI0037028, the Detroit Edison Company (Company) 
is submitting this follow-up report to a notification of loss of oil to the groundwater at its Fermi 2 Power 
Plant that was made on January 10,2003 at approximately 1540 hours. On June 11,2002, plant personnel 
detected oil in a groundwater dewatering sump. This discovery was evaluated for reportability. Since no 
immediate source of oil (i.e., a spill, equipment failure) could be determined, the investigation into the 
cause and source of oil initially proceeded under the Michigan Part 201 Rules and the Michigan Part 5 
Rules. It was determined that no release, as defined in the Part 201 and Part 5 Rules, had occurred. Under 
these Rules, a release occurs when loss of a reportable quantity (RQ) of oil occurs within a 24-hour 
timeframe, which subsequently requires immediate reporting. Therefore, no immediate report of this 
discovery was made at that time. 

Within the first 30 days, numerous investigations occurred in an effort to identify a source. Samples ofthe 
oil were obtained from the dewatering sump. Olfactory and visual evidence indicated that the 
contamination was weathered diesel fuel, which was verified by analysis in October 2002. Four (4) other 
sumps near the RHR building were observed for the presence of oil. No oil was detected in the other 
sumps. No drawings were found that could establish the purpose of the sumps, however, personnel who 
had worked on site during construction stated that the sumps were used for dewatering purposes during 
construction of the RHR building. A vacuum truck was used to clean out the impacted dewatering sump 
and to evaluate if the diesel fuel in the sump was localized to the sump or was representative of 
groundwater conditions. After the diesel fuel was vacuumed out, the sump was pumped down, creating a 
cone of depression. Diesel fuel slowly bubbled back into the sump, suggesting that a diesel fuel plume was 
impacting the groundwater surface. At the time, the point-of-origin for the potential plume was unknown. 

Numerous interviews and reviews of available drawings indicated that the only potential source for diesel 
fuel in the area of the RHR building is a 21-inch "dump line" that connects the RHR building to the site's 
chemical wastewater pond located outside of the protected area of the plant. The RHR building houses 
four (4) Emergency Diesel Generators (EDGs), which are required as a plant safety system for backup 
power. Each EDG has a 50,000 gallon diesel fuel tank associated with it that is housed completely within 
the RHR building. In an extreme emergency, such as a fire, the line is designed to allow the contents of the 
tank to be dumped directly to the chemical wastewater pond. This line also acts as a stormwater drain, with 
4 catch basins located along the 700 feet of line between the RHR building and the chemical wastewater 
pond. 

Inputs of diesel fuel into the line have historically come from two places. Both are operational, and both 
have been eliminated. The first occurred whenever the EDG diesel fuel tanks were routinely checked for 
water. A sample was taken for visual inspection, and then discarded into the drain line. This practice has 
been altered so that the sample is now collected in a drum for energy recovery. The second source, which 
is minor, occurs during weekly testing of the EDGs. One EDG is run each week for 2.5 hours. Leak by of 
the fuel injectors results in less than 1.5 liters of diesel fuel each week that drips into the drain. This leak 
by is now collected for energy recovery as well. 
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An environmental consultant specializing in hydrogeological projects was contracted in August 2002 to
assist the Company with investigating the source of the diesel fuel, to implement a hydrogeological
investigation and to implement a remediation strategy. Robotic inspection was determined to be the most
effective method to inspect the drain line, prior to developing a hydrogeological investigation work plan.
Onsite work at Fermi 2 was delayed several times due to heightened security issues, particularly around
September 11. The robotic inspection was performed during a 3-day-long work evolution, beginning on
November 20, 2002, and revealed two breaks in the 21-inch line that connects the RHR building within the
protected area to the chemical wastewater pond outside of the protected areas of the plant. Concurrently,
methods to line the 21" concrete drain line to prevent diesel fuel leakage were investigated. Due to the
configuration of the line and associated sumps, approximately 700 gallons of diesel was recovered during
the cleaning process that preceded the robotic inspection. Also, a passive skimmer was purchased to
recover fuel from the dewatering sump. The Company is currently planning to repair the 2 breaks in the
21" line. This work is a high priority and is expected to be complete in February 2003.

Up to this time, the investigation has been performed using the Part 201 and Part 5 rules as regulatory
guidance. Inadvertently, Part II.C.7 of the NPDES Permit was not recognized as being applicable until
January 10, 2003, at which time your office was contacted. The Company believes that the investigation
into the source of the diesel fuel, and the remedial actions taken thus far, demonstrates commitment to
expeditiously define and remediate the contaminant plume and to preventing future loss to the groundwater.
The hydrogeological work plan that is being developed is scheduled to be implemented before the end of
March, when the site's refueling outage is scheduled to begin.

If you have any questions relative to this report, or desire any additional information, please contact me at
(313) 235-8704 or via e-mail at babieramj~idteenergv.com.

Sincerely,

Mary J. Babiera
Environmental Management and Resources

Cc: J. Krejcik
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Detroitdi n2000 Second Avenue
Detroit, Michigan 48226

EdisonFI(313) 237-8000

April 2, 1987

Mr. P. D. Zugger, Chief
Surface Water Quality Division
Michigan Department of Natural Resources
Stevens T. Mason Building
P. 0. Box 30028
Lansing, Michigan 48909

Re: Spill Notification Follow-Up Report
Enrico Fermi Station Unit 1
NPDES Permit No. MI 0001830

Dear Mr. Zugger:

In accordance with Part IIA6 of NPDES Permit No.
MI 0001830 and the Part V Rules of the Michigan Water
Resources Commission, the Detroit Edison Company is
submitting this follow-up report on a sanitary waste
spill that occurred on March 30, 1987 at the Enrico
Fermi Station, Unit 1 (Plant). At approximately 1545
hours on that date, plant personnel discovered sanitary
waste overflowing from the sanitary waste forwarding
station, flowing across the parking lot and into a
storm drain. The storm drain flows to Outfall 002
which is identified in the above cited NPDES Permit.
At approximately 1550 hours the system was secured and
a sanitary waste hauler was called in to begin clean up
operations. At approximately 1820 hours that day a
verbal report of the incident was made to DNR Operator
No. 27 at the DNR Emergency Response Center. The
quantity of waste spilled could not be determined.

Because of the repetitive nature of this type of
incident at the plant, the plant management has
reassessed work priorities at the plant to make the
sanitary system a high priority item for resolution.
A comprehensive engineering analysis of the system has
been completed. A total system mechanical upgrading
which has been planned will be executed in the near
future. A review of the plant operating and
maintenance procedures for the system is being made
and, if found inadequate, will be upgraded. As part of
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storm drain. The storm drain flows to Outfall 002 
which is identified in the above cited NPDES Permit. 
At approximately 1550 hours the system was secured and 
a sanitary waste hauler was called in to begin clean up 
operations. At approximately 1820 hours that day a 
verbal report of the incident was made to DNR Operator 
No. 27 at the DNR Emergency Response Center. The 
quantity of waste spilled could not be determined. 

Because of the repetitive nature of this type of 
incident at the plant, the plant management has 
reassessed work p~iorities at the plant to make the 
sanitary system a high priority item for resolution. 
A comprehensive engineering analysis of the system has 
been completed. A total system mechanical upgrading 
which has been planned will be executed in the near 
future. A review of the plant operating and 
maintenance procedures for the system is being made 
and, if found inadequate, will be upgraded. As part of 
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that review, routine inspection procedures and a
preventive maintenance schedule will be developed.
Once these steps have been completed, the plant is
confident this type of incident will not reoccur.

If you have any questions relative to this report or
desire additional information, please contact me on
(313) 237-7021.

Sincerely,

'Arthur Heidrich, Jr.
Administrator - Water
and Land Use Programs

AH/bjw

cc: M. Fields
R. Schrameck

bcc: j.
J.
T.
M.

Flynn
Kepus
Randazzo
Sterling
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DetroitEdisor~2000 Second Avenue
Dtroit. Michigan ,

L-E mIs l(313) 237-8000

August 19, 1988

Mr. P. D. Zugger, Chief
Surface Water Quality Division
Michigan Department of Natural Resources
Stevens T. Mason Building
P. 0. Box 30028
Lansing, MI 48909

Re: Spill Notification Follow-up Report
Fermi 2 - NPDES Permit No. 0037028

Dear Mr. Zugger:

In accordance with Part 5 Rules of the Michigan Water
Resources Commission and Part IIA6 of NPDES Permit No.
MI 0037028, the Detroit Edison Company is submitting
this spill followup report:

On August 13, 1988 at approximately 1400 hours,
Fermi 2 notified MDNR PEAS Operator No. 2 that
an unknown quantity of non-chemically treated,
lake quality, non-contact cooling water had
spilled (leaked) through the rock berm
surrounding the circulating water reservoir
(CWR) and entered Lake Erie. This leakage
occurred when the level in the CWR rose above
its normal operating range and thus, above the
clay liner of the CWR.

CWR level was above its normal operating range
for two reasons: 1) an unusually high water
input due to unseasonally high lake water
temperatures and 2) a below normal outflow due
to unanticipated plant operating conditions.
CWR level was reduced and is being controlled
through a temporary reconfiguration of plant
cooling water systems.
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Mr. P. D. Zugger, Chief. 
Surface Water Quality Division 
Michigan Department of Natural Resources 
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Re: Spill Notification Follow-up Report 
Fermi 2 - NPDES Permit No. 0037028 

Dear Mr. Zugger: 

In accordance with Part 5 Rules of the Michigan Water 
Resources Commission and Part IIA6 of NPDES Permit No. 
MI 0037028, the Detroit Edison Company is submitting .' 
this spill followup report: 

On August 13, 1988 at approximately 1400 hours, 
Fermi 2 notified MDNR PEAS Operator No.2 that 
an unknown quantity of non~chemically treated, 
lake quality, non-contact cooling water had 
spilled (leaked) through the rock berm 
surrounding the circulating water reservoir 
(CWR) and entered Lake Erie. This leakage 
occurred when the level in the CWR rose above 
its normal operating range and thus, above the 
clay liner of the CWR. 

CWR level was above its normal operating range 
for two reasons: 1) an unusually high water 
input due to unseasonally high lake water 
temperatures and 2) a below normal outflow due 
to unanticipated plant operating conditions. 
CWR level was reduced and is being controlled 
through a temporary reconfiguration of plant 
cooling water systems. 

: .. ~ .. 



Mr. P. D. Zugger, Chief
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To reduce the potential for recurrence, the
plant intends to augment its capability to
discharge water directly from the CWR to Lake
Erie via NPDES Permit MI 37028 Outfall 001.

If you have any questions related to this incident or
desire additional information, please contact me on
(313) 237-7022.

Sincerely,

Jose Cazeno, J/.
Admi istrative Specialist
Water Quality
Environmental Protection

JCJr/lml

cc: /. Heidrich
J. Kepus
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Detroit EDetroit. Michigan 48226 January 9, 1989
(31?1 237-8000

Mr. P. D. Zugger, Chief
Surface Water Quality Division
Michigan Dept. of Natural Resources
P. 0. Box 30028
Lansing, MI 48909

Re: Spill Notification Follow-Up Report

Dear Mr. Zugger:

On December 13, 1988, at approximately 1447 hours, MDNR Operator
No. 16 was notified by the Detroit Edison Company of a possible
loss of non-contact cooling water from the closed cycle cooling
system at the Fermi-2 power plant. At the time of the discovery,
there was no continuing loss of water but observable evidence in-
dicated water had flowed from near the base of the plant's south
cooling tower into Swan Creek, a distance of 65 yards. No estimate
of the quantity of water loss could be made, the south cooling
tower was immediately removed from service and an investigation
undertaken.

Periodically, during extremely cold weather, the cooling towers at
the Fermi-2 power plant must be operated in the "deicing" mode. In
this mode, the warm water is directed to the outer ring of the"active" portion of the tower to reduce ice buildup. Deflector
plates at the perimeter of the tower prevent this water from spil-
ling off of the tower onto the ground. The plant speculated that
during a previous deicing period, this water spilled from the tower
due to either misalignment and/or damage to the plates. The inves-
tigation revealed six deflector plates in need of repair. The
repairs were completed on December 14, 1988 and the tower has since
been returned to service. An increase in the area inspection
frequency has been established to more quickly identify this type
of problem and prevent recurrence of the incident.

If you have any questions relative to this report or the incident,
please call me on (313) 237-7021.

Sincerely,

Arthur Heidih
Administrator
Water & Land Use Programs

AH:pp

cc: C. Morse
R. Schrameck bcc: J. Flynn

M. Sterling
W. Terrasi

220-70 FILE 
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Mr. P. D. Zugger, Chief 
Surface Water Quality Division 
Michigan Dept. of Natural Resources 
P. O. Box 30028 
Lansing, MI 48909 

Re: Spill Notification Follow-Up Report 

Dear Mr. Zugger: 

On December 13, 1988, at approximately 1447 hours, MDNR Operator 
No. 16 was notified by the Detroit Edison Company of a possible 
loss of non-contact cooling water from the closed cycle cooling 
system at the Fermi-2 power plant. At the time' of 'the discovery, 
there was no continuing loss of water.but observable evidence in
dicated water had flowed from near the base of the plant's south 
cooling tower into Swan Creek, a distance of 65 yards. No estimate 
of the quantity of water loss could be made, the south cooling 
tower was immediately removed from service and an investigation 
undertaken. 

Periodically, during extremely cold weather, the cooling towers at 
the Fermi-2 power plant must be operated in the "deicing" mode. In 
this mode, the warm water is directed to the outer ring of the 
"active" portion of the tower to reduce ice buildup. Deflector 
plates at the perimeter of the tower prevent this water from spil
ling off of the tower onto the ground. The plant speculated that 
during a previous deicing period, this water spilled from the tower 
due to either misalignment and/or damage to the plates. The inves
tigation revealed six deflector plates in need of repair. The 
repairs were completed on December 14, 1988 and the tower has since 
been returned to service. An increase in the area inspection 
frequency has been established to more quickly identify this type 
of problem and prevent recurrence of the incident. 

If you have any questions relative to this report or the incident, 
please call me on (313) 237-7021. 

AH:pp 

cc: C. Morse 
R. Schrameck 

Sincerely, 

Water & Land Use Programs 

bcc: J. Flynn 
M. Sterling 
W. Terrasi 

/: 
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Detroit 2000 Second Avenue
Detroit. Michigan 48226 February 3, 1989E'liso (313) 237-8000

Mr. P. D. Zugger, Chief
Surface Water Quality Division
Michigan Dept. of Natural Resources
Stevens T. Mason Building
Lansing, MI 48909

Re: Spill Notification Foliow-Up Report
Fermi-2 Power Plant
NPDES Permit No. MI 0037028

Dear Mr. Zugger:

In accordance with Part IIA6 of NPDES Permit No. MI 0037028 (permit), the
Detroit Edison Company is hereby submitting to you this follow-up report on
a spill notification made to MDNR Operator 20 on January 30,1989. In the
evening of January 27, 1989 the Neutralization Tank at the Fermi-2 Power
Plant was inadvertently overfilled resulting in a wastewater spill of 30 to
50 gallons on the ground in the vicinity of the tank. The wastewater con-
sisted of demineralizer regenerants and had a pH of 2.2. The wastewater
immediately soaked into the ground at the tank location.

Earlier in January, the high level indicator/alarm had been removed from
the Neutralization Tank and returned to the manufacturer to be rebuilt be-
cause it had malfunctioned. Since that time, visual observations had been
used to track tank levels. Prior to each addition of wastewater to the
tank, operators made a determination as to whether the remaining tank ca-
pacity was sufficient for the anticipated wastewater addition. However, in
this case, before the regeneration cycle was completed, the tank was ob-
served overflowing and the regeneration cycle was immediately terminated.
The level in the tank was lowered sufficiently to allow the contents of the
tank to be treated after which the wastewater was discharged' in accordance
with Part'IA3 of the permit.

It is expected that before the end of February, the level indicator/alarm
will be returned from the manufacturer and reinstalled. During the interim
period, the operators will be using other installed indicators to prevent
reoccurence of this event as well as maintaining greater vigilance.

If you, have any questions relative to this report or this incident, please
contact me on (313) 237-7021.

Sincerely,

Arthur Heidrih r
AH:pp Administrator

Water & Land Use Programs
cc: C. Morse

R. Schrameck
bcc: J. Flynn, D. Grimes, W. Terrasi

M. Sterling
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Re: Spill Notification Follow-Up Report 
Fermi-2 Power plant 
NPDES Permit No. MI 0037028 

Dear Mr. Zugger: 

In accordance with Part IIA6 of NPDES Permit No. MI 0037028 (permit), the 
Detroit Edison Company is hereby submitting to you 'this follow-up report on 
a spill notification made to MDNR Operator 20 on January 30,1989. In the 
evening of January 27, 1989 the Neutralization Tank at the Fermi-2 Power 
Plant was inadvertently overfilled resulting in a wastewater spill of 30 to 
50 gallons on the ground in the vicinity of the tank. The wastewater con
sisted of demineralizer regenerants and had a pH of 2.2. The wastewater 
immediately soaked into the ground at the tank location. 

Earlier in January, the high level indicator/alarm had been removed from 
the Neutralization Tank and returned to the manufacturer 'to be rebuilt be
cause it had malfunctioned. Since that time, visual observations had been 
used to track tank levels. Prior to each addition of wastewater to the 

/ tank, operators made a determination as to whether the remaining tank ca
pacity was sufficient for the anticipated wastewater addition. However, in 
this case, before the regeneration cycle was completed, the tank was ob
served overflowing and the regeneration cycle was immediately terminated. 
The level in the tank was lowered sufficiently to allow the contents of the 
tank to be treated after which the wastewater was discharged) in accordance 
with Part' IA3 of the permit. 

It is expected that before the end of February, the level indicator/alarm 
will be returned from the manufacturer and reinstalled. During the interim 
period, the operators will be using other installed indicators to prevent 
reoccurence of this event as well as maintaining greater vigilance. 

If you have any questions relative to this report or this incident, please 
contact me on (313) 237-7021. 

Sincerely, 

Heidrich, 
AH:pp Administrator 

cc: C. Morse 
R. Schrameck 

Water & Land Use Programs 

bee: J. Flynn, D. Grimes, W. Terrasi 
H. SterliI'!5 
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Detroit tronal Avenue
;•Detroit, Michigan 48226

Ediso (313 237-8000

July 21, 1989

Mr. P. D. Zugger, Chief
Surface Water Quality Division
Michigan Dept. of Natural Resources
P. 0. Box 30028
Lansing, MI 48909

Re: Spill Report Follow-Up
Fermi-2 Power Plant
NPDES Permit No. MI 0037028

Dear Mr. Zugger:

On July 13, 1989, at approximately 1730 hours, Detroit Edison personnel
reported to the Michigan Department of Natural Resources the inadvertent
discharge of chlorine to the discharge canal of the Fermi I Power Plant
while chlorinating the Fermi-2 Power Plant intake water. This follow-up

report is being submitted by Detroit Edison in conformance with Part IIA6

of NPDES Permit No. MI 0037028.

During the scheduled chlorination cycle on July 13, 1989, it was
determined that the General Service Water strainer backwash valves in the
Fermi-2 Power Plant intake structure did not isolate the system and

allowed chlorinated water to flow to the Fermi I Power Plant overflow

canal. The normal strainer backwash flow is to the Fermi I Power Plant
overflow canal except during chlorination periods. Upon confirmation rof

the situation, chlorination was terminated. Upon investigation it was
determined that the valves in question were leaking past their seats and

were in need of repair. Based on the concentration of chlorine in the
water leaking by the valves and the other normal flows in the Fermi I

Power Plant overflow canal, it was calculated that the concentration of
chlorine in the discharge from the Fermi I Power Plant overflow canal
would have been in compliance with the chlorine discharge limitations of
Part IAI of NPDES Permit No. MI 0001830 had the discharge been monitored.

Plant personnel are inspecting and replacing the backwash valves to

prevent reoccurrence of the problem. In the interim period, because
Fermi-2 Power Plant must chlorinate to prevent damage to plant systems,
there is and will continue to be a discharge of chlorinated water to the

Detroit 
Edison 2000 Secona Avenue 

DetrOit. Michigan ·18226 
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Dear Mr. Zugger: 
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On July 13, 1989, at approximately 1730 hours, Detroit Edison personnel 
reported to the Michigan Department of Natural Resources the inadvertent 
discharge of chlorine to the discharge canal of the Fermi I Power Plant 
while chlorinating the Fermi-2 Power Plant intake water. This follow-up 
report is being submitted by Detroit Edison in conformance with Part IIA6 
of NPDES Permit N.o. MI 0037028. 

During the scheduled chlorination cycle on July 13, 1989, it was 
determined that the General Service Water strainer backwash valves in the 
Fermi.;..2 Power Plant intake structure did not isolate the system and 
allowed chlorinated water to flow to the Fermi I Power Plant overflow 
canal. The normal strainer backwash flow is to the Fermi I Power Plant 
overflow canal except during chlorination periods. Upon confirmation ~of 
the situation, chlorination was terminated. Upon investigation it was 
determined that the valves in question were leaking past their seats and 
were in need of repair. Based on the concentration of chlorine in the 
water leaking by the valves and the other normal flows in the Fermi I 
Power Plant overflow canal, it was calculated that the concentration of 
chlorine in the discharge from .the Fermi I Power Plant overflow canal 
would have been in compliance with the chlorine discharge limitations of 
Part IA1 of NPDES Permit No. MI 0001830 had the discharge been monitored. 

Plant personnel are inspecting and replacing the backwash valves to 
prevent reoccurrence of the problem. In the interim period, because 
Fermi-2' Power Plant must chlorinate to prevent damage to plant systems, 
there is and will continue to be a discharge of chlorinated water to the 
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Fermi I Power Plant overflow canal while Fermi-2 Power Plant is

chlorinating its intake water. The Fermi I Power Plant overflow canal
discharge is being monitored in accordance with Part IAl of NPDES Permit
No. MI 0001830 and is in compliance with the chlorine limitations
specified in-that Permit.

If additional information relative to this temporary operating situation
is required, or you have any questions relative to it, please contact me
on (313) 237-7021.

Sincerely,

ArthurHircJ
Administrator
Water & Land Use Programs

AH:pp

cc: R. Schrameck

bcc: J. Flynn
D. Gipson
D. Grimes
M. Sterling
W. Terrasi
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chlorinating its intake water. The Fermi I Power Plant overflow canal 
discharge is being monitored in accordance with Part LA1 of NPDES Permit 
No. MI OOOiS30 and is in compliance with the chlorine limitations 
specified in that. Permit. 

If additionai information relative to this temporary operating situation 
is required, or you have any questions relative to it, please contact me 
on (313) 237~7021. 

AH:pp 

cc: R. Schrameck 
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D. Grimes 
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Arthur Heidrich, 
Administrator 
Water & Land Use Programs 

/ 



D"etroitDera 2000 Second Avenue
Detroit, Michigan 48226

(313) 237.8000

January 7, 1994

Mr. Roy Schrameck, Detroit District Supervisor
Surface Water Quality Division
Michigan Department of Natural Resources
38908 Seven Mile Road
Livonia, Michigan 48152

Re: Spill Notification Follow-up Report
Plant - Fermi 2 Power Plant
NPDES Permit #M10037028

Dear Mr. Schrameck:

In accordance with Part II A6 of the NPDES Permit No.

M10037028 and the Part 5 Rules of the Michigan Water

Resources Commission, the Detroit Edison Company is

submitting this follow-up report to your office. On December

31, 1993 at approximately 1550 hours, oil was observed at

Fermi 2 Power Plant Outfall 002. The facility is located at

6400 Dixie Highway, Newport, Michigan.

On December 30, 1993 an oil spill follow-up report was

submitted to the Michigan Department of Natural Resources

regarding a oil spill which occurred at the plant on December

25, 1993 at 1550 hours. That report indicated that after a

walk down of the storm sewer, downstream of the spill and an

observation of the outfall, no oil or sheen was observed in

the sewer or at the outfall. The conclusion was drawn that

no oil actually went into the storm sewer. It was speculated

at that time when the oil came into contact with the cold

asphalt outside the building, the oil flow was altered

allowing only the lake water and cooling water to enter the

storm sewer.

However, on December 31, 1993, during routine outfall

observations, oil was observed at Outfall 002. The ice

showed oil stains for about 100 feet on both sides of the

discharge. On December 31, 1993, the MDNR was contacted to

provide an update regarding the December 25, 1993 oil spill.

Also, Marine Pollution Control was contacted to respond to

the spill. A containment boom was placed where Swan Creek

exits the Detroit Edison property.
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Mr. Roy Schrameck, Detroit District supervisor 
Surface water Quality Division 
Michigan Department of Natural Resources 
38908 Seven Mile Road 
Livonia, Michigan 48152 

Re: Spill Notification Follow-up Report 
Plant - Fermi 2 Power Plant 
NPDES Permit iMI0037028 

Dear Mr. Schrameck: 

In accordance with Part II A6 of the NPDES Permi t No. 
MI0037028 and the Part 5 Rules of the Michigan Water 
Resources Commission, the Detroit Edison Company is 
submitting this follow-up report to your office. On December 
31, 1993 at approximately 1550 hours, oil was observed.at 
Fermi 2 Power Plant Outfall 002. The facility is located at 
6400 Dixie Highway, Newport, Michigan. 

On December 30, 1993 an oil spill follow-up report was 
submitted to the Michigan Department of Natural Resources 
regarding a oil spill which occurred at the plant on December 
25, 1993 at 1550 hours. That report indicated that after a 
walk down of the storm sewer, downstream of the spill and an 
observation of the outfall, no oil or sheen was observed in 
the sewer or at the outfall. The conclusion was drawn that 
no oil actually went into the storm sewer. It was speculated 
at that time when the oil came into contact with the cold 
asphalt outside the building, the oil flow was altered 
allowing only the lake water and cooling water to enter the 
storm sewer. 

However, on December 31, 1993, during routine outfall 
observations, oil was observed at Outfall 002 • The ice 
showed oil stains for about 100 feet on both sides of the 
discharge. On December 31, 1993, the MDNR was contacted to 
provide an update regarding the December 25, 1993 oil spill. 
Also, Marine Pollution Control was contacted to respond to 
the spill. A containment boom was placed where Swan Creek 
exits the Detroit Edison property. 



This was the only spot where the ice was thin enough to break
through and place a boom. Since this boom was probably 1/4
mile downstream of the spill, another containment boom was
placed closer to the spill area on January 2, 1994. An
absorbent boom at the discharge of outfall 011 was replaced
since this outfall is in close proximity to the discharge of
outfall 002. As a result of these efforts, the spill is
contained with little flow entering the spill area

Based on the ice conditions at the outfall, the Company
believes the best option for the clean up is to wait until
the ice melts and skim the contained oil of f the water
surface at that time. This will be performed at the earliest
possibility.

Sincerely,,

osepk Czeno, J.
Admia strative recialist
Water Quality
Environmental Protection

JCjr/

cc: Robert Miller

bcc: J. Flynn
A. Heidrich
K. Shields
Mý Sterling

This was the only spot where the ice was thin enough to break 
through and place a boom. Since this boom was probably 1/4 
mile downstream of the spill, another containment boom was 
placed closer to the spill area on January 2, 1994. An 
absorbent boom at the discharge of outfall 011 was replaced 
since this outfall is in close proximity to the discharge of 
outfall 002. As a result of these efforts, the spill is 
contained with little flow entering the spill area 

Based on the ice conditions at the outfall, the Company 
believes the best option for the clean up is to wait until 
the ice melts and skim the contained oil off the water 
surface at that time. This will be performed at the earliest 
possibility. 

JCjr/ 

cc: Robert Miller 

bcc: J. Flynn 
A. Heidrich 
K. Shields 
M~ Sterling 

Sincerely, ~ 

~ep Cazeno, ~ J 
Admi strative ~~cialist 
water Quality 
Environmental Protection 
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Edison o
Mr. R. Schramcck, Supervisor
Surface Water Quality Division
Southeast Michigan District Headquarters
Michigan Department of Natural Resources
38980 Seven Mile Road
Livonia, Michigan 48152

Re: Spill Notification Follow-Up Report
Fermi-2 Power Plant
NPDES Permit No. M10037028

Dear Mr. Schrameck:

In accordance with Part I1A6 of NPDES Permit No. MI0037028 and the Part V Rules of the Michigan Water
Resources Commission, the Detroit Edison Company is submitting this follow-up report to a spill notification made
to MDNR Operator No. 11 at approximately 1400 hours on May 31, 1994, by. Mr. Gordon Nader of the Fermi-2
Power Plant staff.

On May 31, 1994, at approximately 1300 hours, during a routine job inspection Fermi-2 Power Plant staff members
discovered evidence that a contractor working on the plant site had spilled a small amount of a sealant being used
for building maintenince purposes and that the spilled material may have reached surface water by way of a storm
sewer. The job was immediately stopped while the soil contacted was removed and the storm sewer covered. For
initial reporting purposes, it was estimated that 8 ounces of the material may have reached surface water. The
material spilled was a commercial product called Sikadur 52 Injection Adhesive Part B. The Material Safety Data
Sheet for the product is attached.

Upon further investigation by the plant staff, it was learned that the spill actually had occurred on May 28, 1994,
while the contractor's employees were pre-staging the pump used to apply the material. A small amount of the
product believed to be less than 8 ounces leaked from the pump and sprayed on the ground and adjacent storm
sewer cover. A small portion of the material on the storm sewer cover dripped into the storm sewer. The
contractor's employees immediately wiped up the spilled material on the storm sewer cover but failed to notify the
plant staff of the incident.

The Fermi-2 plant staff observed the storm sewer and its outlet but found no evidence of the spill. The staff also
observed the absorbent boom which is downstream of the storm sewer outlet in the discharge canal and found no
residue. Based on the product's specific gravity, it should have floated on the surface of the water.

The contractor's employees were counseled on the reportability of all spills. No further remedial action is believed
necessary at this time.

If you have any questions relative to this report or the spill, or desire additional information, please contact me on
(313) 237-7021.

Sincerely,

Arthur Heidrich, Jr.
,9 Administrator,

AH:pr Water and Land Use Programs

Attachment

cc: A. MacArthur- Whitman

Detroit 
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Mr. R. Schrameck, Supervisor 
Surface Water Quality Division 
Southeast Michigan District Headquarters 
Michigan Department of Natural Resources 
38980 Seven Mile Road 
Livonia, Michigan 48152 

Re: Spill Notification Follow-Up Report 
Fermi-2 Power Plant 
NPDES Permit No. Ml0037028 

Dear Mr. Schrameck: 

June 3,1994 

In accordance with Part IIA6 of NPDES Permit No. MI0037028 and the Part V Rules of the Michigan Water 
Resources Commission, the Detroit Edison Company is submitting this follow-up report to a spill notification made 
to MDNR Operator No. 11 at approximately 1400 hours on May 31, 1994, by. Mr. Gordon Nader of the Fermi-2 
Power Plant staff. . 

On May 31, 1994, at approximately 1300 hours, during a routine job inspection Fermi-2 Power Plant staff members 
discovered evidence that a contractor working on the plant site had spilled a small amount of a sealant being used 
for building maintenflce purposes and that the spilled material may have reached surface water by way of a storm 
sewer. The job was immediately stopped while the soil contacted was removed and the storm sewer covered. For 
initial reporting purposes, it was estimated that 8 ounces of the material may have reached surface water. The 
material spilled was a commercial product called Sikadur 52 Injection Adhesive Part B. The Material Safety Data 
Sheet for the product is attached. 

Upon further investigation by the plant staff, it was learned that the spill actually had occurred on May 28, 1994, 
while the contractor's employees were pre-staging the pump used to apply the material. A small amount of the 
product believed to be less than 8 ounces leaked from the pump and sprayed on the ground and adjacent storm 
sewer cover. A small portion of the material on the storm sewer cover dripped into the storm sewer. The 
contractor's employees immediately wiped up the spilled material on the storm sewer cover but failed to notify the 
plant staff of the incident 

The Fermi-2 plant staff observed the storm sewer and its outlet but found no evidence of the spill. The staff also 
observed the absorbent boom which is downstream of the storm sewer outlet in the discharge canal and found no 
residue. Based on the product's specific gravity, it should have floated on the surface of the water. 

The contractor's employees were counseled on the reportability of all spills. No further remedial action is believed 
necessary at this time. 

If you have any questions relative to this report or the spill, or desire additional information, please contact me on 
(313) 237-7021. 

AH:pr 

Attachment 

cc: A. MacArthur- Whitman 

Sincerely, 

Arthur Heidrich, Jr. 
Administrator, 
Water and Land Use Programs 
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Mr. R. Schrameck, Supervisor
Surface Water Quality Division
Michigan Department of Environmental Quality
Southeast Michigan District Headquarters
38980 Seven Mile Road
Livonia, Michigan 48152

Re: Spill Notification Follow-Up Report
Fermi-2 Power Plant
NPDES Permit No. M10037028

Dear Mr. Schrarneck:

In accordance with Part IIA6 of NPDES Permit No. M10037028 and the Part V Rules of the Michigan
Water Resources Commission, the Detroit Edison Company is submitting this follow-up report to the
notification of a spill of ethylene glycol at the Fermi-2 Power Plant that was make by a member of the
plant staff to MDEQ Emergency Operator No. 12 at 1107 hours on December 8, 1995.

At approximately 1010 hours on December 8, 1995, a member of the plant staff who was monitoring
the cooling tower deicing system performance noted that the ethylene glycol solution tank level had
decreased from the level observed on December 7, 1995. The system was being monitored following
the addition of 75 gallons of 50 % ethylene glycol solution to the system on December 7, 1995. A leak
check performed on December 7, 1995 had been inconclusive. As a result of the apparent continued
loss of the ethylene glycol solution from the system the cooling tower was isolated and removed from
service to allow Plant Maintenance to identify the leak. The leak was repaired and the tower was
returned to service.

The ethylene glycol solution is use as a hydraulic fluid to actuate the valves which recirculate warm
water within the cooling water system to de-ice the system in cold weather. The ethylene glycol
solution was leaked into the 35,000,000 gallon closed cooling system of the plant over an undefined
period of time and ultimately discharged to Lake Erie through Outfall 001 as a component of the system
blowdown.

If you have any questions relative to this report or the spill event, please contact me on (313) 237-702 1.

Sincerely,

Administrator,
Water and Land Use Programs

cc: A. MacArthur-Whitman

Detroit 
Edison 

20CO Second Avenue 
Detreit. Michigan .15226 
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Mr. R. Scbrameck, Supervisor 
Surface Water Quality Division 
Michigan Department of Environmental Quality 
Southeast Michigan District Headquarters 
38980 Seven Mile Road 
Livonia, Michigan 48152 

Re: Spill Notification Follow-Up Report 
Fermi-2 Power Plant 
NPDES Permit No. MI0037028 

Dear Mr. Schrameck: 

220.70 

December 12, 1995 

In accordance with Part IIA6 ofNPDES Permit No. MI0037028 and the Part V Rules of the Michigan 
Water Resources Commission, the Detroit Edison Company is submitting this follow-up report to the 
notification of a spill of ethylene glycol at the Fermi-2 Power Plant that was make by a member of the 
plant staff to MDEQ Emergency Operator No. 12 at 1107 hours on December 8,1995. 

At.approximately 1010 hours on December 8, 1995, a member of the plant staff who was monitoring 
the cooling tower deicing system performance noted that the ethylene glycol solution tank level had 
decreased from the level observed on December 7, 1995. The system was being monitored following 
the addition of 75 gallons of 50 % ethylene glycol solution to the system on December 7, 1995. A leak 
check performed on December 7, 1995 had been inconclusive. As a result of the apparent continued 
loss of the ethylene glycol solution from the system the cooling tower was u;9lated and removed from 
service to allow Plant Maintenance to identify the leak. The leak was repaired and the tower was 
returned to service. 

The ethylene glycol solution is use as a hydraulic fluid to actuate the valves which recirculate warm 
water within the cooling water system to de-ice the system in cold weather. The ethylene glycol 
solution was leaked into the 35,000,000 gallon closed cooling system of the plant over an undefined 
period oftime and ultimately discharged to Lake Erie through Outfall 001 as a component of the system 
blowdown. 

If you have any questions relative to this report or the spill event, p lease contact me on (313) 237-7021. 

cc: A. MacArthur-Whitman 

Sincerely, . 

Arthur Heidrich, Jr. 
Administrator, 
Water and Land Use Programs 
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Mr. R. Schrameck, Supervisor

Surface Water Quality Division
Michigan Department of Environmental Quality
Southeast Michigan District Headquarters
38980 Seven Mile Road
Livonia, Michigan 48152

Re: Spill Notification Follow-Up Report
Fermi-2 Power Plant
NPDES Permit No. MI0037028

Dear Mr. Schrameck:

At approximately 1636 hours on January 31, 1996, a member of the Fermi-2 Power Plant staff notified

MDEQ Emergency Operator No.44 of a spill of Ethylene Glycol at the Fermi-2 Power Plant. The

Company recognizes that Ethylene Glycol is not a substance listed on the Critical Materials Register and
that the notification provided and this follow-up report are, therefore, not required under the Part V

Rules, however, in the interest of full disclosure the Company felt the Notification and the Follow-Up

Report should be made.

At approximately 1547 hours on January 31, 1996, an operator on routine rounds discovered that one of

the four Ethylene Glycol reservoirs on the south cooling tower deicing system was empty. Upon
investigation it was determined that an elbow and line leak had occurred in the deicing system. As a

result, approximately 40 gallons of a 50% solution of Ethylene Glycol (approximately 117 pounds of

pure Ethylene Glycol) were lost to the 35 million gallon closed cooling system' of the plant which

ultimately discharges to Lake Erie through Outfall 001. The leaks were repaired and the system was

returned to service.

Due to the repetitive nature of the problems encountered with the cooling tower deicing system this
winter, the investigation has received a high degree of management attention. The root cause of the

problems encountered is still under investigation, however. The plant's corrective action system will

further document the cause or causes and the required corrective actions to prevent reoccurrence. It is

the Company's intent to supplement this report with its findings when the root cause(s) has been

identified and corrective action implemented.

If you have any questions relative to this report of the incident, please contact me on (313) 235-7021.

Sincerely,

4Arthur Heidrich, r
Administrator,
Water and Land Use Proarams

AH:pr

cc: A. MacArthur-Brown

Detroit 
Edison 
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Mr. R. Schrameck, Supervisor 
Surface Water Quality Division 
Michigan Department of Environmental Quality 
Southeast Michigan District Headquarters 
38980 Seven Mile Road 
Livonia, Michigan 48152 

Re: Spill Notification Follow-Up Report 
Fenni-2 Power Plant 
NPDES Penn it No. MI0037028 

Dear Mr. Schrameck: 

FILE COpy 2. 2l). 70 

February 5, 1996 

At approximately 1636 hours on January 31, 1996, a member of the Fenni-2 Power Plant staff notified 
MDEQ Emergency Operator No.44 of a spill of Ethylene Glycol at the Fenni-2 Power Plant. The 
Company recognizes that Ethylene Glycol is not a substance listed on the Critical Materials Register and 
that the notification provided and this follow-up report are, therefore, not required under the Part V 
Rules, however, in the interest of full disclosure the Company felt the Notification and the Follow-Up 
Report should be made. 

At approximately 1547 hours on January 31, 1996, an operator on routine rounds discovered that one of 
the four Ethylene Glycol reservoirs on the south cooling tower deicing system was empty. Upon 
investigation it was detennined tl).at an elbow and line leak had occurred in the deicing system. As a 
result, approximately 40 gallons of a 50% solution of Ethylene Glycol (approximately 117 pounds of 
pure Ethylene Glycol) were lost to the 35 million gallon closed cooling system' of the plant which 
ultimately discharges to Lake Erie through Outfall 001. The leaks were repaired and the system was 
returned to service. 

Due to the repetitive nature of the problems encountered with the cooling tower deicing system this 
winter, the investigation has received a high degree of management attention. The root cause of the 
problems encountered is still under investigation, however. The plant's corrective action system will 
further document the cause or causes and the required corrective actions to prevent reoccurrence. It is 
the Company's intent to supplement this report with its findings when the root cause(s) has been 
identified and corrective action implemented. . 

If you have any questions relative to this report of the incident, please contact me on (313) 235-7021. 

AH:pr 

cc: A. MacArthur-Brown 

Sincerely, 

Arthur Heidrich, Jr. 
Administrator, 
Water and Land Use Programs 
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n (313) 237-8000 April 17, 1996

Mr. RK Schrameck, Supervisor
Surface Water Quality Division
Michigan Department of Environmental Quality
Southeast Michigan District Headquarters
38980 Seven Mile Road
Livonia, Michigan 48152

Re: Follow-Up Report - Unusual Characteristic of Discharge Notification
NPDES Permit No. M10037028
Fermi 2 Power Plant

Dear Mr. Schrameck:

In accordance with Part IA4c of NPDES Permit No. MN0037028, the Detroit Edison Company is
submitting this follow-up report to the notification of an unusual characteristic of a discharge, an oil
sheen, that was made to Mr. W. Stone of your staff at approximately 0830 hours on April 15, 1996, by a
member of the Fermi 2 Power Plant staff.

At approximately 1130 hours on April 13, 1996, a plant operator, while performing routine outfall
observations, noted an oil sheen at Outfall 002 which was discharging storm water at the time. The
Plant Nuclear Shift Supervisor was promptly notified of the situation and remedial action was
commenced. An absorbent boom was placed at the discharge pipe and the oil was cleaned up. The oil
sheen did not reach Swan Creek. The amount of oil involved was originally estimated to be
approximately one gallon, however, based on the duration and amount of oil observed during the clean
up, that estimate was revised to one quart or less.

Since oil is not expected to be discharged from Outfall 002, an inspection of the storm drains and the
associated storm water collection area was conducted. No oil source in or around the storm drains was
found. The Company believes the most plausible explanation of this incident is that oil residue from a
previous spill or spills which was trapped somewhere in the storm drain was released f6llowing a
sudden snow melt combined with rainfall events. A similar incident occurred on January 17, 1996. It
was concluded at that time that the oil had been trapped in the storm drain during the oil spills which
occurred on either December 25, 1993 and/or March 8, 1995. Following that incident the storm drain
was flushed with water in an attempt to remove any additional oil it might contain. The plant is
considering the practicality of cleaning the storm drain to prevent a similar future release.

If you have any questions relative to the incident or this report, please contact me on (313) 235-7021.

Sincerely,

ArhuHidih, Jr + P
Administrator,

AH:pr Water and Land Use Programs.

cc: W. Stone

/ 
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Mr. R. Schrameck, Supervisor 
Surface Water Quality Division 
Michigan Department of Environmental Quality 
Southeast Michigan District Headquarters 
38980 Seven Mile Road 
Livonia, Michigan 48152 

April 17, 1996 

Re: Follow-Up Report - Unusual Characteristic of Discharge Notification 
NPDES Permit No. MI0037028 
Fermi 2 Power Plant 

Dear Mr. Schrameck: 

In accordance with Part 1A4c of NPDES Permit No. MI0037028, the Detroit Edison Company is 
submitting this follow-up report to the notification of an unusual characteristic of a discharge, an oil 
sheen, that was made to Mr. W. Stone of your staff at approximately 0830 hours on April 15, 1996, by a 
member of the Fermi 2 Power Plant staff. 

At approximately 1130 hours on April 13, 1996, a plant operator, while performing routine outfall 
. observations, noted an oil sheen at Outfall 002 which was discharging storm water at the time. The 
Plant Nuclear Shift Supervisor was promptly notified of the situation and remedial action was 
commenced. An absorbent boom was placed at the discharge pipe and the oil was cleaned up. The oil 
sheen did not reach Swan Creek. The amount of oil involved was originally estimated to be 
approximately one gallon, however, based on the duration and amount of oil observed during the clean 
up, that estimate was revised to one quart or less. 

Since oil is not expected to be dis.charged from Outfall 002, an inspection of the storm drains and the 
associated storm water collection area was conducted. No oil source in or around the storm drains was 
found. The Company believes the most plausible explanation of this incident is that oil residue from a 
previous spill or spills which was trapped soinewhere in the storm drain was released following a 
sudden snow melt combined with rainfall events. A similar inci~nt occurred on January 17, 1996. It 
was concluded at that time that the oil had been trapped in the storm drain during the oil spills which 
occurred on either December 25, 1993 andlor March 8, 1995. Following that incident the storm drain 
was flushed with water in an attempt to remove any additional oil it might contain. The plant is 
considering the practicality of cleaning the storm drain to prevent a similar future release. 

[fyou have any questions relative to the incident or this report, please contact me on (313) 235-7021. 

Sincerely, 

~4 
Administrator,·. . 

AH:pr Water and Land Use Pn)grams . 

cc: W. Stone 
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June 7, 1996

Mr. R. Schrameck, Supervisor
Surface Water Quality Division
Michigan Department of Environmental Quality
Southeast Michigan District Headquarters
38980 Seven Mile Road
Livonia, Michigan 48152

Re: Spill Notification Follow-Up Report
Fermi-2 Power Plant
NPDES No. MI0037028

Dear Mr. Schrameck:

In accordance with the Part V Rules and Part 1A6 of NPDES Permit No. MI0037028, the
Detroit Edison Company is submitting this follow-up report to the notification of a spill of
waste water at the Fermi-2 Power Plant that was made by a member of the plant staff to
MDEQ Emergency Operator No. 17 at approximately 2347 hours on June 2, 1996..

At approximately 2217 hours on June 2, 1996, a member of the plant staff observed a ruptured
hose spraying water onto the ground. The hose was being used to recirculate uncontaminated
storm water, prior to sampling, that had been collected in the Neutralization Tank located near
the Auxiliary Boiler Building. It was intended that following sampling the storm water would
be discharged to the sanitary sewer system for disposal. It was estimated that approximately
1500 gallons of storm water were spilled on the gravel surface outside the building. The pH
of the spilled water was 7.0. The recirculation pump was shut down immediately upon
discovery of the ruptured hose and the incident was reported to plant management.

The incident is presently under review by plant management to determine what, if any,
remedial action and /or procedural changes are necessary to ensure that this type of incident is
not repeated.

The Company appreciates that the reporting of this type of spill event is not required under the
Part V Rules or the terms of the plant's recently reissued NPDES Permit. However, until the
plant's spill reporting procedures are revised to reflect the recently received spill reporting
guidance from the Michigan Department of Environmental Quality and the terms of the
reissued NPDES Permit, the Company is required under the terms of its operating license
from the Nuclear Regulatory Commission to fully comply with all of the plant environmental

Detroit 
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Mr. R. Schrameck, Supervisor 
Surface Water Quality Division 
Michigan Department of Environmental Quality 
Southeast Michigan District Headquarters 
38980 Seven Mile Road 
Livonia, Michigan 48152 

Re: Spill Notification Follow-Up Report 
Fermi-2 Power Plant 
NPDES No. MI0037028 

Dear Mr. Schrameck: 

June 7, 1996 

ZZO·70 

In accordance with the Part V Rules and Part IlA6 of NPDES Permit No. MI0037028, the 
Detroit Edison Company is submitting this follow-up report to the notification of a spill of 
waste water at the Fermi-2 Power Plant that was made by a member of the plant staff to 
MDEQ Emergency Operator No. 17 at approximately 2347 hours on June 2, 1996 .. 

At approximately 2217 hours on June 2, 1996, a member of the plant staff observed a ruptured 
hose spraying water onto the ground. The hose was being used to recirculate uncontaminated 
storm water, prior to sampling, that had been collected in the Neutralization Tank located near 
the Auxiliary Boiler Building. It was intended that following sampling the storm water would 
be discharged to the sanitary sewer system for disposal. It was estimated that approximately 
1500 gallons of storm water were spilled on the gravel surface outside the building. The pH 

, of the spilled water was 7.0. The recirculation pump was shut down immediately upon 
discovery of the ruptured hose and the incident was reported to plant management. 

The incident is presently under review by plant management to determine what, if any, 
remedial action and lor procedural changes are necessary to ensure that this type of incident is 
not repeated. 

The Company appreciates that the reporting of this type of spill event is not required under the 
Part V Rules or the terms of the plant's recently reissued NPDES Permit. However, until the 
plant's spill reporting procedures are revised to reflect the recently received spill reporting 
guidance from the Michigan Department of Environmental Quality and the terms of the 
reissued NPDES Permit, the Company is required under the terms of its operating license 
from the Nuclear Regulatory Commission to fully comply with all of the plant environ,mental 



R. Schrameck
June 7, 1996
Page 2

procedures as long as they remain in force. It is expected that the plant will have its spill
reporting procedures revised within the next 60 days, however, until that it is accomplished it
will continue to report spills in accordance to those procedures.

If you have any questions relative to this report or the spill reporting procedure revision,
please call me on (313) 235-7021.

Sincerely,

Supervisor,
Water and Land Use Programs

AH:pr

cc: A. MacArthur-Brown

R. Schrameck 
June 7, 1996 
Page 2 

procedures as long as they remain in force. It is expected that the plant will have its spill 
reporting procedures revised within the next 60 days, however, until that it is accomplished it 
will continue to report spills in accordance to those procedures. 

If you have any questions relative to this report or the spill reporting procedure revision, 
please call me on (313) 235-7021. 

AH:pr 

cc: A. MacArthur-Brown 

Sincerely, 

~yQ 
Arthur Heidrich,J;~ 
Supervisor, 
Water and Land Use Programs 
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March 22, 2000

Mr. Linn Duling, Supervisor
Surface Water Quality Division
Michigan Department of Environmental Quality
Jackson District Office
State Office Building
301 E. Louis B. Glick Highway
Jackson, Michigan 49201

Re: Overland Cooling Water Spill Follow-up Report
Fermi 2 Power Plant
NPDES Permit No. M10037028

Dear Mr. Duling:

In accordance with Part IIA6 of NPDES Permit No. M10037028, the Detroit Edison Company is submitting
this follow-up report to the notification of a treated cooling water spill at the Fermi 2 Power Plant that was
communicated to Mathew Campbell of the MDEQ at 1532 hours on March 15, 2000.

Environmental personnel at Fermi 2 discovered the event at 1150 hours on March 15, 2000. Leakage from
the south cooling tower was flowing overland into the Fermi 2 overflow canal, which subsequently flows
into Swan Creek. The release was estimated to have a flow rate of approximately 5 gallons per'minute.
Flow to the overflow canal was blocked using earthen berms, and the flow stopped at approximately 1345
hours. An inspection by environmental health personnel at 0630 hours on March 16, 2000 confirmed that
the earthen berms remained effective in isolating the overflow canal from the cooling tower water.

Because the cooling tower water is treated with chlorine and scale inhibitors, four separate grab samples
between the cooling tower and the overflow canal were analyzed. Chlorine was detected in the range of
180 jig/l near the cooling tower and 100 jig/I in a puddle near the overflow canal. Chlorine was not
detected (<30gtg/l) at the point where the cooling tower water entered the canal. Although chlorine was
not detected at the point where the cooling tower water entered the canal, it could not be verified that trace
amounts of chlorine and other chemicals were not present. Therefore, it was conservatively assumed that
polluting materials, as defined in the Michigan Critical Materials Register, had entered the overflow canal.
Because chlorine was not detected at the entry point to the canal, it is believed that the reportable quantity
of chlorine (10 pounds) was not exceeded.

Lynda Craine of Fermi 2 Environmental Health verbally notified Mathew Campbell of the MDEQ of the
release at 1532 on March 15, 2000. Mr. Campbell requested additional chlorine analysis at the entry point
into the overflow canal and where the canal discharged into Swan Creek. Analysis of these samples was
completed at 1610 on March 15, 2000. The results indicated chlorine levels in both samples to be below
the detection level of 30 pjg/I. Its appears that no environmental degradation to the waters of the state has
occurred as a result of this release, since chlorine was not detected in water samples collected from the
following locations: (1) water flowing into the overflow canal, (2) the overflow canal, and (3) at the
confluence of the overflow canal and Swan Creek.

The Detroit Edison Company 
2000 2nd Ave., Detroit, MI 48226-1279 
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March 22, 2000 

Mr. Linn Duling, Supervisor 
Surface Water Quality Division 
Michigan Department of Environmental Quality 
Jackson District Office 
State Office Building 
30 I E. Louis B. Glick Highway 
Jackson, Michigan 49201 

Re: Overland Cooling Water Spill Follow-up Report 
Fenni 2 Power Plant 
NPDES Pennit No. MI0037028 

Dear Mr. Duling: 

In accordance with Part IIA6 ofNPDES Pennit No. M10037028, the Detroit Edison Company is submitting 
this follow-up report to the notification of a treated cooling water spill at the Fenni 2 Power Plant that was 
communicated to Mathew Campbell of the MDEQ at 1532 hours on March 15,2000. 

Environmental personnel at Fenni 2 discovered the event at 1150 hours on March 15,2000. Leakage from 
the south cooling tower was flowing overland into the Fenni 2 overflow canal, which subsequently flows 
into Swan Creek. The release was estimated to have a flow rate of approximately 5 gallons per'minute. 
Flow to the overflow canal was blocked using earthen benns, and the flow stopped at approximately 1345 
hours. An inspection by environmental health personnel at 0630 hours on March 16, 2000 confinned that 
the earthen benns remained effective in isolating the overflow canal from the cooling tower water. 

Because the cooling tower water is treated with chlorine and scale inhibitors, four separate grab samples 
between the cooling tower and the overflow canal were analyzed. Chlorine was detected in the range of 
180 flgll near the cooling tower and 100 flgll in a puddle near the overflow canal. Chlorine was not 
detected «30flgll) at the point where the cooling tower water entered the canal. Although chlorine was 
not detected at the point where the cooling tower water entered the canal, it could not be verified that trace 
amounts of chlorine and other chemicals were not present. Therefore, it was conservatively assumed that 
polluting materials, as defined in the Michigan Critical Materials Register, had entered the overflow canal. 
Because chlorine was not detected at the entry point to the canal, it is believed that the reportable quantity 
of chlorine (10 pounds) was not exceeded. 

Lynda Craine of Fenni 2 Environmental Health verbally notified Mathew Campbell of the MDEQ of the 
release at 1532 on March IS, 2000. Mr. Campbell requested additional chlorine analysis at the entry point 
into the overflow canal and where the canal discharged into Swan Creek. Analysis of these samples was 
completed at 1610 on March 15,2000. The results indicated chlorine levels in both samples to be below 
the detection level ono flg/l. Its appears that no environmental degradation to the waters of the state has 
occurred as a result of this release, since chlorine was not detected in water samples collected from the 
following locations: (1) water flowing into the overflow canal, (2) the overflow canal, and (3) at the 
confluence of the overflow canal and Swan Creek. 



Mr. Linn Duling
March 22, 2000
Page 2

The cause of the release was determined to be degraded concrete located on thetop of the access door to
the cooling tower. A work request to temporarily repair the cooling tower leak was written on the day of
the release. Repairs were completed by 1500 hours on March 17, 2000. Permanent repair of the cooling
tower leak will be completed as scheduled during a routine refueling outage, which begins in April 2000.

If you have any questions relative to this report or desire additional information, please contact me at (313)
235-8704, or via email at babieram@dteenergy.com.

Sincerely,

Mary J. Babiema
Environmental Management & Resources

cc: M. Campbell

Bcc: S. Boyd

L. Craine
P. Fessler
E. Kokosky
P. Marquardt
M. RodenbergFile 220.70
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Detroit Edison
IwQIikg : 4 E Eneivy 6wnvanjl

March 28. 2000

Mr. Linn Duling, Supervisor
Surface Water Quality Division
Michigan Department of Environmental Quality
Jackson District Office
State Office Building
301 E. Louis B. Glick Highway
Jackson. Michigan 49201

Re: Unusual Characteristic, Foam - Follow-up Report
Fermi 2 Power Plant
NPDES Permit No. M10037028

Dear Mr. Duling:

In accordance with Part IAIc of NPDES Permit No. M10037028, the Detroit Edison Company is
submitting this follow-up report after observation of unusual foaming at the Fermi 2 Power Plant - Outfall

001 on March 23, 2000, which was communicated to Mr. Matthew Campbell of the MDEQ.

Environmental personnel at Fermi 2 observed the foam at 0900 hours on March 23. 2000 and contacted Mr.
Campbell. who asked that the plant investigate to determine if there were any operational conditions that
may have resulted in this occurrence. By 1340 hours on March 23, 2000, foaming was no longer apparent

at Outfall 001.

In a telephone conversation on March 24, 2000, Ms. Lynda Craine (General Supervisor, Environmental

Health - Fermi 2 Power Plant) and Mr. Robert Nearhoof (General Supervisor, Chemistry - Fermi 2 Power

Plant). stated that circulating water additive calculations were verified, samples were analyzed. and

additional visual observations were made. It is their conclusion that the foaming seen on March 23. 2000
was most likely caused by a combination of mechanical agitation due to low lake level and extremely calm
weather conditions, and is therefore natural in origin.

Fermi 2 personnel took a conservative action in contacting Mr. Campbell regarding the observed foaming

at Outfall 001, and have agreed to continue monitoring the discharges from this outfall (daily visual
observations are required as part of NPDES Permit No. M10037028). In a telephone conversation with Ms.

Craine on March 24, 2000, Mr. Campbell stated that this situation is not considered to be an issue, but that

he desired a follow up letter to document their conversation.

If you have any questions relative to this letter or desire additional information, please contact me at (313)

235-8704. or via email at babicramrfdtecnerLtv.corn.

Sincerely,

Mary J. Babie 
\J

Environmental Management & Resources Bcc: S. Boyd
L. Craine

cc: M. Campbell P. Fessler
E. Kokosky
P. Marquardt
R. Nearhoof
M. Parrish
M. Rodenberu,
File 220.70
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Detroit Edison 

Rc: Unusual Characteristic. Foam - Follow-up Report 
Fermi 2 Power Plant 
~PDES Permit No. MI0037028 

Dear ~1r. Duling: 

In accordance with Part lAic ofNPDES Permit No. MI0037028. the Detroit Edison Company is 
submitting this follow-up report after observation of unusual foaming at the Fermi 2 Power Plant - Outfall 
001 on :-'1arch 23. 2000, which was communicatcd to Mr. Matthew Campbcll of the MDEQ . 

. Environmental personnel at Fermi 2 observed the foam at 0900 hours on March 23. 2000 and contal:tl!d Mr. 
Campbell. who asked that the plant investigate to determine if there were any operational conditions that 
may have rcsulted in this occurrence. By 1340 hours on March 23. 2000. foaming \\ias no longer apparent 
at Outfall 00 I. 

In a telephone conversation on Mareh 24. 2000, Ms. Lynda Craine (General Supervisor, Environ'mcntal 
Health - Fermi 2 Power Plant) and Mr. Robert Nearhoof(General Supervisor. Chemistry - Fenni 2 Power 
Plant). stated that circulating water additive calculations were verified, sampleswcre analyzed. and 
additional visual observations were made. It is their conclusion that the foaming seen on March 23. 2000 
was most likely caused by a combination of mechanical agitation due to low lake level and extremely calm 
wcather conditions. and is therefore natural in origin. 

Femli 2 personnel took a conservative action in contacting Mr. Campbell regarding the observed foaming 
at Outfall 00 I. and have agreed to continue monitoring the discharges from this outfall (daily visual 
observations are required as part ofNPDES Permit No. MI0037028). In a telephone conversation with Ms. 
Craine on :v1arch 24. 2000, Mr. Campbell' stated that this situation is not considered to be an issue. but that 
he desired a follow up letter to document their conversation. 

, 
If you have any questions relative to this letter or desirc additional information, plcase contact me at (313) 
235-870-+. or via email at babjerall]l{i"tltecllerg\',com. 

Sincerely, 

'i\f\Cl'lt1-- \\ ~("~l~A-
Mary J. Babie~J ~ 
Environmental Managcment & Resources Bcc: S, Boyd 

cc: \1. Campbell 

L. Craine 
P. Fessler 
E. Kokosky 
P. :vlarquardt 
R. :--.learhoof 
M. Parrish 
M. Rouenbcr!.! 
File 220.-:-0./' 



STATE OF MICHIGAN

DEPARTMENT OF ENVIRONMENTAL QUALITY
JACKSON DISTRICT OFFICE-

JENNIFER M. GRANHOLM STEVEN E. CHESTER
GOVERNOR DIRECTOR

January 27, 2003

CERTIFIED MAIL NOTICE LETTER
NL-01-03-03-011J

Ms. Mary J. Babiera
Environmental Management and Resources
Detroit Edison Company
2000 2 nId Avenue
Detroit, Michigan 48226-1279

Dear Ms. Babiera:

SUBJECT: Detroit Edison Company-Fermi 2 Power Plant
NPDES Permit No. M10037028
Loss of Oil to Groundwater Reporting Requirements

The Department of Environmental Quality (DEQ), Water Division (WD), received your written
report on January 23, 2003, regarding the loss of diesel fuel to the groundwater at the Detroit
Edison Company-Fermi 2 Power Plant (Detroit Edison). We had also received an initial verbal
notification of this incident on January 10, 2003. It is understood from your correspondence that
this incident was not immediately reported to the DEQ based on the Part 201, Environmental
Remediation, and Part 5 Rules of Part 31, Water Resources Protection, of the Natural
Resources and Environmental Protection Act, 1994 PA 451, as amended (NREPA). Your report
to the WD was in compliance with Part I1. Section C.7 of the facility National Pollutant Discharge
Elimination System permit.

A copy of your written report and information regarding this Incident has been referred to the
Remediation and Redevelopment Division (RRD). You may contact the RRD District
Supervisor, Mitch Adelman, at 517-780-7852 or Dowe Parsons at 517-780-7919 for further
information on remediation efforts or requirements associated with this incident.

As stated in the Part 5 Rules, R 324.2007 Pollution incident report, "As soon as practicable after
detection of a release, the owner, operator, or manager of an oil storage facility or an on-land
facility that releases or permit to be released any polluting material in excess of a threshold
reporting quantity during any 24-hour period shall notify the department by contacting the
department's PEAS at 1-800-292-4706." Upon the initial discovery of the diesel fuel in the
dewatering sump, it was evident that the volume was within reportable parameters as described
per R 324.2002 Definitions, "..."Threshold reporting quantity" means any of the following: ... (ii)
For release of oil to the waters of the state, any quantity that causes unnatural turbidity, color,
visible sheens, oil films, foams, solids, or deposits in the receiving waterbody." In spite of
Detroit Edison's immediate evaluation failing to show any obvious source of the oil, by
definitions of Part 5 Rules, a release of this nature is required to be reported as soon as
practicable. Whereas Detroit Edison does meet the definition of an on-land facility and the
release of diesel fuel was in excess of a threshold reporting quantity, you are in violation of
pollution incident reporting requirements as specified in Part 5 Rules of Part 31 of NREPA, as

amended.

301 EAST LOUIS GLICK HIGHWAY • JACKSON, MICHIGAN 49201-1556

www.mlchigan.gov - (517) 780-7690
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Remediation and Redevelopment Division (RRD): You may contact the RRD District 
Supervisor, Mitch Adelman, at 517-780-7852 or Dowe Parsons at 517-780-7919 for further 
information on remediation efforts or requirements associated with this incident. 

As stated in the Part 5 Rules, R 324.2007 Pollution incident report, "As soon as practicable after 
detection of a release, the owner, operator, or manager of an oii storage facility or an on-land 
facility that releases or permit to be released any polluting material in excess of a threshold 
reporting quantity during any 24-hour period shall notify the department by contacting the 
department's PEAS at 1-800-292-4706." Upon the initial discovery ofthe diesel fuel in the 
dewatering sump, it was evident that the volume was within reportable parameters as described 
per R 324.2002 Definitions, " ... "Threshold reporting quantity" means any of the following: '" (ii) 
For release of oil to the waters of the state, any quantity that causes unnatural turbidity, color, 
visible sheens, oil films, foams, solids, or deposits in the receiving waterbody." .In spite of 
Detroit Edison's immediate evaluation failing to show any obvious source of the oil, by 
definitions of Part 5 Rules, a release of this nature is required to be reported as soon as 
practicable. Whereas Detroit Edison does meet the definition of an on-land facility and the 
release of diesel fuel was in excess of a threshold reporting quantity, you are in violation of 
pollution incident reporting requirements as specified in Part 5 Rules of Part 31 of NREPA, as 
amended. 
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Ms. Mary J. Babiera
January 31, 2003
Page 2 of 2

You are hereby required to verify that procedures are in place to ensure immediate notification
is provided to the DEQ upon discovering a release of polluting materials impacting waters of the
state.

This Notice Letter does not preclude nor limit the DEQ's ability to initiate any other enforcement
action, under state or federal law, as deemed appropriate. Please provide the required
verification by February 28, 2003. Feel free to contact me should you have any questions
regarding this letter.

Sincerely,

Je&frrejcik
Environmental Quality Analyst
Field Operations Section
Water Division
517-780-7933

cc: PCS Unit, WD, DEQ-Lansing
Mr. Mitch Adelman, RRD, DEQ-Jackson District Office
Mr. Dowe Parsons, RRD, DEQ-Jackson District Office
File: DECO-Fermi 2, Correspondence, Monroe County

Ms. Mary J. Babiera 
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Environmental Quality Analyst 
Field Operations Section . 
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.COPY
Detroit 2000 Second Avenue

Detroit, Michigan 48226En(31) 237800 August 2, 1993 4

Mr. R. Schrameck, Supervisor
Surface Water Quality Division
Southeast Michigan District Headquarters
Michigan Department of Natural Resources
38980 West Seven Mile Road
Livonia, Michigan 48152

Re: Follow-Up Report - Cooling Water Loss
Fermi-2 Power Plant
NPDES Permit No. MI0037028

Dear Mr. Schrameck:

In accordance with Part IIA6 of NPDES Permit No. MI0037028,
the Detroit Edison Company is submitting this report as a
follow-up to a telephone report made to the Michigan
Department of Natural Resources on July 26, 1993, at 1140
hours notifying the Department that there had been an
unplanned loss of cooling water to Lake Erie at the Fermi-2
Power Plant.

At 1050 hours on July 26, 1993, a system engineer trouble
shooting a pressure problem on the plant's General Service
Water System discovered that a normally closed cooling water
recirculation valve in the General Service Pump House (plant
intake structure) had been inadvertently opened by a
maintenance person. The valve was immediately secured
restoring the system to its normal configuration. The valve
was open for a period of approximately 45 minutes.

As a result of the operation of the valve, cooling water from
the cooling water reservoir was allowed to flow back to the
General Service Pump House. Although the General Service
Water Pumps were in service at that time, a temporary net
water flow out of the intake structure was observed by the
system engineer. Analysis of the water indicated that had the
water been discharged through its normal flow path to Lake
Erie (Outfall 001), it would have met the discharge
limitations specified in Part IAI of the Permit.

The plant staff has taken steps to better identify the
electrical control switch that operates the valve and has de-
energized the switch so that even if the switch were to be
inappropriately operated in the future the valve would not be
opened. In addition, the plant staff has formed a fact

J" l•_J
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R. Schrameck
August 2, 1993
Page 2

finding team to investigate the incident. Based on the
results of that investigation any further remedial action
deemed necessary will be taken to ensure the incident will not
be repeated.

If you have any questions relative to this report or the
incident, please contact me on (313) 237-7021.

Sincerely,

Arthur Heidrich, Jr.
Administrator,
Water and Land Use Programs

AH:pr

cc: C. Panagiotides

bcc: S. Bartman
A. Blount
R. Eberhardt
J. Flynn
R. McKeon
K. Shields
M. Sterling
File 220.70
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Frank E Agostl
Vice Presidenr
Nuclear Operations

Deiroil 6.40D North Dixie Highway I~
Newport, Michigan 48166. Nuclear

February 28, .1986
VP860017

Mr. James C. Keppler UON 0 I"N" I ILf

Regional Administrator
Region 11I
U. S. Nuclear Regulatory Commission
799 Roosevelt Road
Glen Ellyn, Illinois 60137

Dear Mr. K'eppler:

Reference: (1) Fermi 2
NRC Docket No. 50-341

(2) Appendix A, Facility Operating License
No. NPF-43, Technical Specification 6.9.1.8

Subject: Semi-Annual Radiological Effluent Release
Report

The Semi-Annual Effluent Release Report for Fermi 2 is
attached. This report is being transmitted in compliance vith
Reference 2 and Regulatory Guide 1.21, Revision 1. The
attached report covers the period from July I through December
31, 1985.

Please direct any questions or requests for additional
information to Mr. Lewis Bregni at (313) 586-5313.

Sincerely,

•--=t. 1. ,

F. E. Agosti
Vice President
Nuclear Operations

cc: W. C. Rogers
M. D. Lynch
G. C. Wright
USNRC.:Document Control Desk

Washington, D. C. 20555

~~1

Detroit 
~~-. Edison 

.. 

Frank E AgOIII 
Vice Presldenl 
Nuclear Operaltons 

Fermi 2 
6400 Norlh DIXIe Highway 
Newport. Michigan 48166. 
(313) 586-4150 
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Febru~'ry 28, .i986 
VP860017 

Mr. James G. Keppler 
Regional Administrator 

PROOUCTmN INfORMATiON CENTER 

Region III 
U. S. Nuclear Regulatory Commis8ion 
199 Roosevelt Road 
Glen Ellyn, Illinois 60131 

Dear Mr. K~~pler: 

Reference; (1) Fermi 2 
NRC Docket No. 50-341 

(2) Appendix A. Facility Operating License 

Subject: 

No. NPF-43, Technical SpecificatioD 6.9.1.8 

Semi-Annual Radiological Effluent Release 
Report 

The Semi-Annual Efflueht Release Report for Fermi 2 is 
attached. This report is being transmitted in compliance with 
Reference 2 and Regulatory Guide 1.21. Revision 1. The 
attached report covers the period from July I through December 
31.1985. 

Please direct any questions or requests for additional 
information to Mr. Lewis Bregni at (313) 586-5313. 

cc: W. G. Rogers 
H. D. Lynch 
G. C. Wright 
USNRC··: Documen t Con t ro I De sk 

Washington. D. C. 20555 

Sincerely, 

~-t. L~ 
F. E. Agosti 
Vice President 
Nuclear Operations 
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INTROD UCTION

This Semi-anrnual Radioactive Effluent Release Report, hereinafter referred
to as this REPORT, for the period July 1, 1985 through December 31, 1985 is
submitted in accordance with Appendix A to Fermi-2 Plant, License 11o. 43.
The appendix will be referred to hereinafter as the Fermi-2 Technical
Specifications, or Tech. Specs.

For all effluent releases, the concentrations of radioactive material were
within the required limits.

", 
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within the required limits. 



Page 1

A. Supplemental Information

A.1 Regulatory Limits

a. Liquid Effluents

1) Concentration (Tech. Spec. 3.11.1.1)

The concentration of radioactive material released in)
liquid effluents to UNRESTRICTED AREAS shall be limited
to the concentrations specified in IOCFR20, Appendix B,
Table II, Column 2, for radionuclides other than
dissolved or entrained noble gases. For dissolved or
entrained noble gases, the concentration shall be
limited to 2.0 E-4 microcuries/ml total activity.

2) Dose (Tech. Spec. 3.11.1.2)

The dose or dose commitment to a MEMBER OF THE PUBLIC
from radioactive materials in liquid effluents
released, from each reactor unit, to UNRESTRICTED AREAS
shall be limited: During any calendar quarter to less
than or equal to 1.5 mrems to the total body and to
less than or equal to 5 mrems to any organ; and during
any calendar year to less than or equal to 3 mrems to
the total body and to less than or equal to 10 mrems to
any organ.

b. Gaseous Effluents

1) Unrestricted Area Boundary Dose Rate (Tech. Spec.
3.11.2.1)

The dose rate, due to radioactive materials releases in
gaseous effluent from the site to areas at and beyond
the SITE BOUIDARY shall be limited to the following:

a) For noble gases: Less than or equal to 500
mrems/yr to the total body and less than or equal
to 3000 mrems/yr to the skin, and,

b) For iodine-131, iodine-133, tritium, and for all
radionuclides in particulate form, with half-lives
greater than 8 days: Less than or equal to 1500
mrems/yr to any organ.

2) Unrestricted Area Air Dose (Tech. Spec. 3.11.2.2)

The air dose due to noble gases released in gaseous
effluents, from each reactor unit, to areas at and
beyond the SITE BOUNDARY shall be limited to the
following:

• 

• 

Page 1 

A. Supple~ntal Information 

A.1 Re~ulato['y Limits 

a. Liquid Erfluents 

1) Concentration (tech. Spec. 3.11.1.1) 

The concentration or radioactive material released inl 
liquid erfluents to UNRESTRICTED AREAS shall be limited 
to the concentrations specified in 10CFR20, Appendix B, 
Table II, Column 2, for radionuclides other than 
dissolved or entrained noble gases. For dissolved or 
entrained noble gases, the conoentration shall be 
limited to 2.0 E-~ microcuries/ml total activity. 

2) Dose (Teoh. Speo. 3.11.1.2) 

The dose or dose commitment to a 1.fE~1BER OF THE PUBUC 
from radioactive materials in liquid effluents 
released, from each reactor unit, to mlRESTRICTED AREAS 
shall be limited: During any calendar quarter to less 
than or equal to 1.5 mrems to the total body and to 
less than or equal to 5 ml'ems to any organ; and during 
any calendar year to less than or equal to 3 mrems to 
the total body and to less than or equal to 10 mrems to 
any organ. 

b. Gaseous Erfl uents 

,) Unrestricted Area Boundary Dose Hate (Tech. Spec. 
3.11.2.1) 

2) 

The dose rate, due to radioactive materials releases in 
gaseous effluent from the site to areas at and beyond 
the SITE BOUllDARY shall be limited to the following: 

a) For noble gases: Less than or equal to 500 
mrems/yr to the total body and less than or equal 
to 3000 mrems/yr to the skin, and, 

b) For iodine-131. iod1ne-133, tritium, and for all 
radionuolides in partioulate form, with half-lives 
greater than 8 days: Less than or equal to 1500 
mrems/yr to any organ. 

Unrestricted Area Air Dose (Tech. Spec. 3.11.2.2) 

The air dose due to noble gases released in gaseous 
effluents, from eaoh reactor unit, to areas at and 
beyond the SITE BOmlDAHY shall be limited to the 
following: 



Page 2

a) During any calendar quarter: Less than or equal
to 5 mrads for gamma radiation and less than or
equal to 10 mrads for beta radiation.

b) During any calendar year: Less than or equal to
10 mrads for gamma radiation and less than or
equal to 20 mrads for beta radiation.

3. Unrestricted Area Dose to Individual (Tech. Spec.
3.11.2.3)

The dose to a MEM-BER OF THE PUBLIC from 1-131, 1-133,
tritium, and all radionuclides in particulate form with
half-lives greater than eight days, in gaseous effluents
released, from each reactor unit, to areas at and beyond
the SITE BOUNDARY shall be limited to the following:

a) During any calendar quarter: Less than or equal
to 7.5 mrems to any organ.

b) During any calendar year: Less than or equal to
15 mrems to any organ.

c. Calculations

Equations and constants used to verify compliance with the
above criteria are given in the Offsite Dose Calculation
Manual (ODCM), previously submitted on Octcber 11, 1984.

A.2 Maximum Permissible Concentrations

a. Liquids

The Maximum Permissible Concentrations (MPC) in liquids are those
in 1OCFR20,. Appendix B, Table II, Column 2, with the lower of the
soluble and insoluble MPC being used in all cases. For dissolved
and entrained noble gases, an MPC of 2.0 E-4 microcuries/ml is
applied.

b. Gases

The Fermi-2 Technical Specifications for gaseous effluents do not
contain a concentration requirement. Therefore, MPC for gases
does not apply.

A.3 Average Energy

Average Energy of effluent radionuclide mixtures does not apply to the
Fermi-2 Technical Specifications or the ODCM.

, 
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A.4 Measurements and Approximations of Total Radioactivity

The following discussion summarizes the methods used to teasure total
radioactivity in gaseous and liquid effluents. Tables A4.2 and A4.I
give the sampling and analysis frequencies of gaseous and liquid
effluents respectively.

a. Gaseous Effluents

Table A4.2 (which is Table 4.11.2.1.2-1 of Fermi-2 Technical
Specifications) summarizes the gaseous waste sampling and
analysis program. The four types of total radioactivity listed
in Table BIA. of this REPORT are discussed separately below.
Note that in accord with the ODCM, gaseous effluent stack flow
rates are always assumed to be the maximum design values. As a
result, estimates of radioactivity are high, and error estimates
are large in a conservative manner.

1) Fission and Activation Gases

Fission and activation gases are quantified by the gamma-ray
analysis of appropriate samples using germanium detectors
and multichannel analyzers. The radionuclides measured and
included in the dose calculations (when present in measureable
quantities as defined in Table A4.2) include the following:

Kr-85m Kr-88 Xe-135m
Kr-85 Xe-133m Xe-135
Kr-87 Xe-133 Xe-138

The reported total of fission and activation gases is
maximum value of the sum of the releases of the above gases
in all batch and continuous releases.

Considering uncertainties in radiation counting and in
volume, flowrate, and pressure measurements, total fission
and activation gases estimates are expected to be in error
by less than 7.4% low and 50.3% high.

2) Radioiodines and Particulates

Radioiodines and particulates are quantified by the gamma-
ray analysis of charcoal and filter cartridges using high-
resolution germanium detectors and multichannel analyzers.
In each case, the sampling flowrate for these continuous
effluent samplers, the maximum flowrate in the sampled
effluent paths, and the length of the sample period are known.
The radionuclides measured and included in the dose
calculations (when present in measurable quantities as
defined in Table A4.2) include the following:

.. 
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Mn-54 Zn-65 Cs-1 34 Other nuclides
Fe-59 14o-99 Cs-137 with half-lives
CO-58 1-131 Ce-141 greater than
Co-60 1-133 Ce-144 8 days

The filters are also composited and separately analyzed for
Sr-89, Sr-90, and gross alpha radioactivity. When
detectable, these totals are included in the reported total
particulate releases.

Considering uncertainties in radiation counting and in
volume, flowrate, and pressure measurements, total
radioiodine and particulate estimates are expected to be in
error by less than 22.9% low and 54.8% high.

3) Tritium

Tritium is analyzed by liquid seintillation counting of
special grab samples. The sum of the tritium results for
all batch and continuous grab samples is reported as the
total tritium release.

Considering uncertainties in radiation counting and in
volume, flowrate and pressure measurements, total tritium
estimates are expected to be in error by less than 12.3% low
and 51.2% high.

b. Liquid Effluents

Table A4.1 (which is Table 4.11.1.1.1-1 of the Fermi-2 Technical
Specifications) summarizes the liquid waste sampling and analysis
program. The four types of total radioactivity given in Table
C1.1 of this REPORT are discussed below.

1) Fission and Activation Products

Fission and activation products are quantified by the gamma-
ray analysis of appropriate batch, grab and composite samples
using high-resolution germanium detectors and aultichannel
analyzers. The radionuclides measured and included in the
dose calculations (when present in measurable quantities as
defined in Table A4.1) include the following:

Mn-54 Zn-65 Ce-144
Fe-59 Mo-99 Ba/La-140
Co-58 Cs-134 Other radio
Co-60 Cs-137 nuclides as

Ce-1J41 appropriate

Composite samples are also analyzed for Fe-55 (by chemical
separation and liquid scintillation counting), and for Sr-89
and Sr-90 (by chemical separation and proportional counting).0o

~ •• 
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The total release given in this REPORT is the sum of all the
above radionuclides in all batch and continuous release.

Considering uncertainties in radiation counting and flowrate
and volume measurements, total fission and activation
product estimates are expected to be in error by less than
14.3%.

2) Tritium

Tritium in batch or continuous releases is quantified by
liquid scintillation counting of an appropriate composite
sample. The total tritium activity reported is the sum of
the tritium activities in all batch and continuous releases.

Considering uncertainties in radiation counting and in flow
rate and volume measurements, total tritium estimates are
expected to be in error by less than 14.3%.

3) Dissolved and Entrained Gases

Dissolved and entrained gases are quantified by the
gamma-ray analysis of monthly grab samples, using
high-resolution germanium deteators and multichannel
analyzers. The radionuclides measured and included in the
dose calculations (when present in measurable quantities
as defined in Table A4.1) include the following:

Ar-41 Kr-90 Xe-135m
Kr-85m Xe-131 Xe-135
Kr-85 Xe-133 Xe-137
Kr-88 Xe-133m Xe-138
1r-89

Considering uncertainties in radiation counting and in
flowrate and volume measurements, total dissolved and
entrained gases estimates are expected to be in error by
less than 15.0%.

4) Gross Alpha

Gross Alpha-emitting radionuclides are quantified by the
counting of appropriate composite samples in a 2-pi geometry
gas flow proportional counter. Considering uncertainties in
radiation counting and in flovrate and volume measurements,
total gross alpha estimates are expected to be in error by
less than 22.5%.

A.5 Batch Release Summary

A summary of statistical data for batch releases is found in Table
A5.1 of this REPORT. Stream flow data do not apply since Fermi-2
effluents pass diretly into Lake Erie.

• 

• 
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A.6 Abnormal Releases

The following summarizes abnormal releases which occurred during the six
wonth reporting period.

a. Missed Sample of Primary Containment Atmosphere

On October 11 and 13, 1985, the primary containment was vented
through the Reactor Building Ventilation Exhaust System and
subsequently through the Reactor Building Exhaust Plenum. Samples
of the primary containment atmosphere were not taken prior to
initiating the venting. This is contrary to Fermi 2 Technical
Specifications.

Effluents which are vented from the primary containment atmosphere
are continuously monitored by the Reactor Building Ventilation
Exhaust radiation monitor and subsequently by the Reactor Building
Exhaust Plenum radiation monitor. Both monitors were capable of
annunciating an alarm in the plant Control Roam, if regulatory
release limits were exceeded, allowing the operator to terminate
the release. In addition, the Reactor Building Ventilation
Exhaust radiation monitor will automatically terminate the release
if regulatory limits are exceeded.

Samples of the primary containment atmosphere, taken previous to
and after the venting, showed no detectable radioactivity.

This occurrence was reported in Licensee Event Report (LER)

85-070.

b. Condensate Storage Tank (CST) Spill

On November 17, 1985 approximately 35,000 gallons of water from
the Condensate Storage Tank (CST) were spilled into the diked area
surrounding the tank. Approximately 100 gallons of the spill
water was recovered, with the majority soaking into the ground.
Samples were taken of the CST water and of the spill water.
Additionally, core samples have been taken of the ground around
the CST, both inside and outside of the diked area.

Sample results from the CST sample water are shown below. The
ground core samples have been sent off site for analysis and
results should be available in March 1986. A preliminary
radiological assessment of this occurrence has been performed,
based on the CST water sample results. The potential radiation
dose to a member of the public was calculated as 0.002 to 0.08
mrem, using conservative calculational assumptions and methods.
This is less than 1% of the annual limit of 10 mrem in the Fermi 2
Technical Specifications.

Detroit Edison is still investigating this occurrence.

• 

• 

Page 6 

A.6 Abnormal Releases 

The following summarizes abnormal releases which occurred during the six 
fi~nth reporting period • 

a. Missed Sample of Primary Containment Atnnsphcre 

b. 

On October 11 and 13, 1985, the primary oontainment was vented 
thl'Ough the Reactor Building Ventilation Exhaust System and 
subsequently through the Reactor Building Exhaust Plenum. Samples 
of the primary containment atmosphere were not taken prior to 
initiating the venting. This is contrary to Fermi 2 Technical 
Specifica tiona. 

Effluents which are vent(d from the primary containment atmosphere 
are continuously monitored by tbe Reactor Building Ventilation 
Exhaust radiation monitor and subsequently by the Reactor Building 
Exhaust Plenum radiation monitor. Both monitors were capable of 
annunciating an alarm in the plant Control Roan, if regulatory 
release limits were exceeded, allowing the operator to terminate 
the release. In addition, the Reactor Building Ventilation 
Exhaust radiation monitor will automatically terminate the release 
it regulatory limits are exceeded. 

Samples of the primary containment atmosphere, taken previous to 
and after the venting, showed no detectable radioactivity. 

This occurrence was reported in Licensee Event Report (l.EH) 
85-070. 

Condensate Storage Tank (CST) Spill 

On November 11, 1985 approximately 35,000 gallons of water from 
the Condensate Storage Tank (CST) were spilled into the diked area 
surrounding the tank. Approximately 100 gallons of the spill 
water was recovered, with the majority soaking into the ground. 
Samples were taken of the CST water and of the spill water. 
Additionally, core samples have been taken of the ground around 
the CST, both inside and outside of the diked area. 

Sample results from the CST sample water are shown below. The 
ground oore samples have been sent off site for analysis and 
results should be available in March 1986. A preliminary 
radiological assessment of this occurrence has been performed, 
based on the CST water sample results. The potential radiation 
dose to a member of tbe public was calculated as 0.002 to 0.08 
mrem, using conservative oalculational assumptions and methodS. 
This is less than 1J of the annual limit of 10 mrem in the Fermi 2 
Technical Specifications. 

Detroit Edison is still investigating this occurrence. 



Page 6A

CST Water SampIe Results

Radionuclide Concentration (uCi/ml) Total Activity* (uCi)

H-3 1.75 E-5 2320
Cr-51 4.92 E-7 65
Mn-54 6.31 E-8 8
Co-58 8.26 E-7 109
Co-60 1.26 E-7 17

* based on 35,000 gallons

C. Inoperable Radiation Monitor Sample Pump During Liquid Effluent
Discharge

On November 27, 1985 an operator failed to place a sample pump in
service for the Circulating Water Reservoir Decant Line radiation
monitor during a discharge of two (2) waste sample tanks. This
was contrary to Fermi 2 Technical Specifications.

The effluent discharge from the waste sample tanks is also
monitored by the Liquid Radwaste Effluent radiation monitor, which
will automatically terminate a release whenever the regulatory
release limits are exceeded. This monitor was in service during
the entire release period, in accordance with Technical
Specifications. In addition, samples taken from the waste sample
tanks prior to initiating the discharge showed no detectable
radioactivity.

Samples are routinely taken from the Circulating Water Reservoir
to confirm that there is no radioactivity present in the
Circulating Water System. Samples taken previous to and after the
discharge showed no detectable radioactivity.

This occurrence was reported in Licensee Event Report (LER)
85-080.

0/
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rad ioac ti vi ty • . 

Samples are routinely taken from the Ci~ulating Water Reservoir 
to confirm that there is no radioactivity p~esent in the 
Circulating Water System. Samples taken previous to and after the 
discharge showed no detectable radioactivity. 

This occurrence was reported In Licensee Event Report (LER) 
85-0aO • 



Page 7
d. Discharge from Circulating Water Reservoir

On October 17,1985 approximately 1.2 million gallons of water was
inadvertently drained from the Circulating Water Reservoir (C1,M1)
through the General Service Water (GSW) inlet to Lake Erie.
Routine samples taken from the CWR previous to and after the
release showed no detectable radioactivity. The routine sampling
of the CWR is done to confirm that there is no radioactivity in
the circulating water system.

NIo radioactivity was released, and this occurrence was not
contrary to Technical Specifications. It has been included in
this report for completeness.

B. Gaseous Effluents

B.1 Summation of all Releases

The Gaseous Effluent Summation for the Fermi-2 Plant is given in
Table B1.1. Because the Fermi-2 Technical Specifications are
dose-based, not curie-based, the lines labeled "% of Technical
Specification Limit" do not apply, but are included in the
standard report software used.

B.2 Continuous Releases

Continuous gaseous releases from the Fermi-2 Plant are
summarized by release height in Table B2.1. No credit is
taken for elevated releases, thus all releases are considered
to occur at ground level, per the ,CtM.

B.3 Batch Releases

No batch gaseous releases are made from the Fermi-2 Plant.

C. Liquid Effluents

C.1 Summation of all Releases

The Liquid Effluent Summation for the Fermi-2 Plant is given
in Table C.1.1.

C.2 Liquid Release Summary by Mode

Liquid releases by mode for the Fermi-2 Plant are summarized
in Table C2.1. No continuous liquid releases were made from
the Fermi-1 Plant.

D. Solid Waste

D.1 The volume, activity, and disposition of solid waste shipments
during the reporting period are summarized in Table DI.1.

• 

• 

• 
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The LiqUid Effluent Summation for tbe Fermi-2 Plant is given 
in Tab Ie C. 1 .1 • 

C.2 Liquid Release Summary by Mode 
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in Table C2.1. No continuous liquid releases were made (rom 
th$ Fermi-1 Plant. 
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during the reporting period are summarized in Table D1.1 • 
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E. Radiation Dose to the Public

E.1 Doses to members of the public from liquid effluents from
the Ferni-2 Plant during the reporting period are suimmarized
in Table E1.1. The maximum exposed individual for the
purpose of this calculation is one who consumes fish caught
1770 meters northeast of the Fermi-2 plant.

E.2 Doses to members of the public from gaseous effluents from
the Fermi-2 Plant during the reporting period are summarized
in Table E2.1. Air doses and individual doses due to noble
gases are computed at the site boundary, in the northeast
sector. For the purpose of organ dose calculations, the
maximally exposed individual is an infant in the west-
northwest sector exposed via the inhalation, ground plane,
and grass/goat/milk pathways.

E.3 Doses calculations for members of the public onsite are not
applicable at Fermi-2.

E.4 No new locations were identified by the land use census for
environmental monitoring and dose calculations.

F. Meteorological Data

F.1 First Quarter Summary

The joint frequency tables of wind speed and direction with
atmospheric stability for the first calendar quarter of the
reporting period are given in Table F1.1 for the 10 meter
level and in Table F2.1 for the 60 meter level.

F.2 Second Quarter Summary

The joint frequency tables wind speed and direction with
atmospheric stability for the second calendar quarter of
the reporting period are given in Table F2.1 for the 10
meter level and Table F2.2 for the 60 meter level.

F.3 Third Quarter Summary

The joint frequency tables of wind speed and direction with
atmospheric stability for the third calendar quarter of the
reporting period are given in Table F3.1 for the 10 meter
level and Table F3.2 for the 60 meter level.

F.4 Fourth Quarter Summary

The joint frequency tables wind speed and direction with
atmospheric stability for the fourth calendar quarter are

given in Table F4.1 for the 10 meter level and Table F4.2
for the 60 meter level.

• 
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F.5 Annual Summary

The joint frequency tables wind speed and direction with
atmospheric stability for the calendar year 1985 are given
in Table F5.1 for the 10 meter level and Table F5.2 for the
60 meter level.

F.6 Atmospheric Stability

Criteria used to classify atmospheric stability in the
compilation of the joint frequency tables are given in
Table F6.1 of this report.

G. Notification of Changes

G.1 Changes to the Process Control Program (PCP)

The PCP was changed as summarized in Table GI .1, effective
November 11, 1985.

G.2 Changes to the Offsite Dose Calculation Manual (ODCM).

The CDCM was changed as summarized in Table G2.1, effective
November 27, 1985.

. , 

• 

• 
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The joint frequency table3 wind speed and direction with 
atmospherio stability for the calendar year 1985 are given 
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The PCP was changed as summarized in Table G1.1, effective 
November 11, 1985. 

G.2 Changes to the Offsite Dose Calculation Manual (ODCM). 

The aoCM was changed as sumcarized in Table G2.1, effective 
November 21, 1985 • 
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TABLE A 4.1

RADIOACTIVE LIQUID WASTE SAMPLING AND ANALYSIS PROGRAJi

Lower Limit
Minimum "" of Oetection

Liquid Release Sampling Analysis Type of Activity (LLD)
Type Frequency Frequency Analysis (00/0ml)

A. Batch Waste P p
Release Each Batch Each Batch Principal Gamma 5x10"
Sample Emitters
Tanks (3)

1-131 lXI

P M Dissolved and x1005
one Batch/14 Entrained Gases

(Gamma Emitters)
.. d M-3 1x10•s

Each Batch Composito Gross Alpha eXdO0

P Q d Sr-89, Sr-90 X16-8
Each BatcI' Com;cs i__

Fe-S5 ,lx10"6

-U,

B. Continuovs
Releases
General Service NA
Water System(GSW} EIf

M d
Composite

Principal Gamma
Emitters

S xlO"

I --- I
1-131 1x10"5

Contaminated) W issolved and lxI"
Grab Sample Entrained Gases

(Gamma Emitters)

NA Composite Gross Alpha 1xlo"?

Compos ite
Sr-89, Sr-90

MA
I I III I i i i i i ii IIIL

"6
Fe-Ss

0

I
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RAOIOACTIV[ lIgUID WA~TE S~MPLING ANO ANALYSIS PROCRAM 

I .. lower Lfait. • KfnflDUtII of Oehttlon 
l1qu1d Re'uu Sampling Anlly~iI Type of Activity (ltD) 

Type Frequency Frequency Anllysh (~CU.l) 

A. Bat.ch Waste , ,p 
5.10-' Releas. Each Bat'h E.ch Batch Principa~ GASNnI 

Sample biU.ln 
T,nks (3) 

.. 
1xl0-' I-U1 

P M Diuolved and bl0·S 
One B.tchIM [ntrAined Gasu 

(Gamma [fAitttrs) 
• 

blO-S . P M "-3 . 
hch Batch Compositod 

Gron Alpha blO·' 

p Q Sr-S9. Sr- 90 blO-e 
£Ie,ti Sattl': CQIf.;e5ittd 

lxlO·' • heSS 
f 

B. Continuow' M Principal Gamma 5 110-7 

Relusu Comp~sited [mitten 
General Serv~CI ~ 

1xlO·1 Water System 1·131 (GSW) (1f 
Contaminated) W M Dissolved and 1x10-5 

Grab Sample [ntrained Gases 
(Gamma Emitterl) . -
H-l blO·S 

M 
lxlO·7 

NA Compo$1t.d Gross Alpha 

Q 
COlllpO'iU

d $r-S9. Sr-gO 5x10-8 

IdO·' 
oJ 

Fe-55 -• . _. 
: 

e 
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TABLE A 4.1 (Continued)

TA8LE NOTATION

*'The LLD is defined, for purposes of these specifications, as'the smallest
concentration of radioactive material in a sample that will yield a net
count, above system background, that will be detected with 95% probability
with only 5% probability of falsely concluding that a blink observation
represents a "real" signal.

For a particular measurement system, which may Include radlochemical
separation:

LLD a 4.66 ab

E'. V - 2.22 xi10' Y • exp'C-Mt)

Where:

LID is the "a priori" lower limit of detection as defined above,
as microcuries per unit mass or volume,

s Is the standard deviation of the background counting rate or of
t~e counting rate of a blank sample as appropriate, as Counts per
minute,

E is the counting efficiency, as counts per disintegration.

V is the sarple size in units of mass or-volume.

2.22 x 106 is the numbet of disintegrations per minute per microcurie,

Y is the fractional radiochemical yield. when applicable.

% is the radioactive decay constant for the particular radionuclide.
and

At for plant effluents is the elapsed time between the midpoint of
sample collection and time of counting.

Typical values of ED V. Y, and At should be used in the calculation.

It should be recognized that the LLD is defined as an a priori (before
the fact) limit representing the capability of a measurement system and
not as an a poste€icri (after the fact) limit for a particular measurement.

bA batch release is the discharge of liquid wastes of a discrete volume.

Prior to sampling for analyses, each batch shall be isolated, and then
thoroughly Aixed by a method described in the ODCM to assure representative
sampling.

0.

• 
• 

• . 
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TABLE A 4.1 . (Cont.fnued) 

TABLE NOTATlON . -

8 The llD is defined. for purpos~ of these specifications, a,'the smallest 
concentration of radloactf~e material in a sample that will yie'd a net 
count. above system background, that will be detected with 95~ probabi'ity 
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~epresents • -rel'u ligna'. 
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nparation: 

ltD • 

Where: 
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Ib is the standard deviation of the background count~ng rate or of 
tne counting rite of • blank sample as appropriate, IS Counts per 
minute, 

E is the countinQ efficiency, I. counts per disintegration. 

V is the sanpie size in ~~i~s of ~a5S or' ~o'ume. 

2.22 x 10' is the number of disfntegr.tions per minute per mJcrocuri •• 

Y is the fractional radiochemicl' yield. ~hen a~~licab'e. 

A is the radioactive deca~ con$tant for the ~&rticu14r rad;onuclide, 
and \ 

At for plant effluents is the e1apsed tfme bet_een the midpoint of 
sample col'ection and time of counting. 

Typica' ~a'ues of E~ V. Y. and At should ~e used in the ca'cu'ation. 
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the fact) limit representing the capability of • ~easurement system and 
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sampling. ~ 
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TARLE A 4.1 (Continued)

TABLE NOTATION

* The principal gama.-a emitters for which the LLD specification applies

exclusively are: Hn-54, Fe-59, Co-58, Co-60, Zn-65, Ho-99, Cs,134, Cs-137,
Ce-141, and Ce-144. This does not mean that only these nuclidts are to be
considered. Other peaks that are identifiable, together-with those of the
above nuclides, shall also be analyzed and reported in the Semiannual
Radioactive Effluent Release Report pursuant to Specification 6.9.1.8.

dA composite sample Is one in which the quantity of liquid samples is
proportional to the quantity of liquid waste discharged and in which the
method of sampling employed results In a specimen that Is representative
of the liquids released. This may be accomplished through composites
of grab samples obtained prior to discharge after the tanks have been
re ~rculated.

A continuous reltzse is the discharge of liquid wastes of a nondiscrete
volume; e.g., frem a volume of a system that has an input flow during the
continuous release.

I"I

; 

• 

• . 
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TA!LE A 4.1 (Continued) 

TA8LE NOTATION 

cThe principal ga~~a emitters for which the LlD specification applies 
exclusively are: Mn-S4. fe-59. Co-58, to-60, In-65, Ho-99. Cs~134, ~s·137. 
Ce-141, and Ce-144. This does not ~ean that only these nuclid~s are to be 

• con~fdered. Other peaks that are identifiable. together·with those of the 
above nuclides. shall also be analyzed and reported in the Semiannual 
R~dfoactf~e Effluent Release R~port pursuant \D Specification 6.9.1.8. 

dA composite sample is one in which the quantity of liquid samp'es is 
proportional to the quantity of lfquid waste discharged and in which the 
method of sampling employed results in I specimen that Is representative 
of the liqu~ds released. This may be accomplfshed through composites 
01 grab samples obtained prior to discharge .fter the tan~s have been 
recirculated. 

'A continuous reit;;e is the discharge of l1qu1d wastes of I nondiscrete 
volume; ',g .• fr~~ a volume of i system that has in input flew during the 
continuous re'ea~ •• 

. ' 

• 

• 
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TARLE A 4.2
RADIOACTIVE GASEOUS WA'.|[ SAMPLING AND ANALYSIS PROCRAM

Sampl ng Analysis
Gaseous Release Type rreqLuonc r1reguen * Type of

Actlvit Analysis

LowDr Limit of
Detection (LLD)'

(PsCI/ml) -
mm mM

P.S$ P. Si
A. Containment PURGE Each PiURGE Inch rURcT

(Pre reatmenL) Grab SAnJ P

A. Reactor Building Mc "c
Exhaust Plenum Grab Sampi.

Standhy Gas lTeaL-
.t C ct a

Principal Cmma r mittera
H-3

laiD"Principal Gamm4 raitterib
3-)

i
C. Radwaste BuIldinq N 0 Principal G.ta Emittersf ]40O4

lurbine Buildinq Grab Sample PH K1-3 1210 "
Service Iu lditlj
On-site Storage
Facility

0. Al Ielease" s y Contnuous, 1-131,
as listed In I Adsorbent 1-1 " l IQ

and C above. Sa!ple

Continuous W9 Principal Carsa Emitters, 1X:o10
Part Iculato (1-131. others)
S"mple

Continuous III Gross Alpha ld"I1
Composite .Pitr t JouAe LP,

Continuous Q Sr-89, Se-90
CompositeParticulate
Sample

Continuousf Noble Gas Noble Gases 110"6

Monitor Gross Bets or Game

0
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~lOAtl1vU~~o~"~[ SAMPLING IJjD A"AlYSIS PROCR1.M 
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P S' P, 5' 
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. . 
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('re t!!.!i!!.'!l) Cr ab S~"'.2J! 
, H'l biG 

II. Rt.ctor Building If·ct.t r- Prlnclp.I r..~. r_lller,' 
--- ·4 

h1D., 
bhau$l Pl,n", Gr.atl S."p ,. rr H-l IdO 

$la"dhy el$ 1,UL-
"nl51st" , 
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Turbine Bu"dln~ Cr.b S .... ,. III ... 1 ldO 

• S.r.lc. 8u'tdt~J 
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O. All Rtft.s. ryp~, ConUnuou.' VI (-UI JdO-U 
II Ilsled ,,, • Adsorbent I-Ill blO' lO 

.nd C above. Sampl' __ 
P,lnclp" Ca~. [.Illlr.' ldO-1l ConLinuou,' vi 

'.rt Iculll~ (I-UI. oLMr" 
5'1112

" 1110-11 Cont.! nuoul r .. Grou Alph • 
Co.postl. .' '"rUCIII.",. 
Sjl!,p"~' 

ldO- l1 
Contlnuou,' Q s,-a,. S,·9O 

COII,'OSUt 
hrllt.,1aL. 
St\lllPl. , 

ConUnuo", ' lalD-' Nobh en IIGbl. CutS 
Monllor GrOll Bela or c.~. 

• 
.' 
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TABLE A 4.2 (Continued)

TABLE NOTATION

'The LLD is defined, for purposes of these specifications, as the smallest
.concentration of radioactive material In a sample that will yield a net
count, above system background, that will be detected wdth 95% probability
with only 5% probability of falsely concluding that a blank observation
represents a *real" signal.

For a particular measurement system, which may Include radfochemical
separation:

LLD = . .... 4.66 ab

E." V - 2.22 x 109 - Y • exp.(-Mt)

Where:

LID is the "a priori" lower limit of detection as defined above,
as microcuries per unit mass or volume,

s•: s the standard deviation of the background counting rate or of
t~e counting rate of a blank sample as.appropriate, as counts per
minute,

E is the countinj eficitency, as counts per disintegration,

V Is the sample size in units of mass or volume,

2.22 x 106 is the number of disintegrations per minute per microcurie,

Y is the fractional radiochemical yield, when applicable,

i is the radioactive deca' constant for the particular radionuclide.
and

at for plant effluents is the elapsed time between the midpoint of
sample collection and time of counting.

Typical values of E, V, Y. and At should be used in the calculation.

It should be recognized that the LLD is defined as an a prtori (before the
fact) limit representing the capability of a measurement system and not as
an a posteriori (after the fact) limit for a particular measurement.

• -a
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TABLE A 4.2 (Continued) 

TABLE NOTATION . . 
8 The llD is defined. for purpo$es of these specifications. as th~ sma'lest 
.concentration of radioactive material '" a sample that ~'11 yfeld I net 
count, above system background. lhat ~ill be detected ~{th 95% probability 
~ith only 5\ probability of falsely concluding that a blank observation 
represents I -rei'· signal. 

For I particular measurement system. ~hith may fncl~de radiochemical 
separaUon: 

llD • 
Eo- V • 2.22 x 10' • Y • Ixp.(-AAt) 

Whlre: 

LtO is the "& priori" lo~er limit of detection as deftned abov., 
15 mfcrocuries per ~nit ~a5S or volume, 

5tl is the standard devfalion of the b'C:"g,.ound countfn'g rate or of 
\~e counting rate of • blank Slmpl. IS.lppropriate. IS counts per 
.inute. 

E is t~e ,ou~tin. t·ficitncy •• s COunts per disintegration • 

V is the sample ,iZt in units of mass or volume, 

2.22 ~.10· is the num~er of disintegr.ttons per mtnute per microcuri., 

Y is the fr.ctional radioChemical yield. ~hen applicable • 

.\. is the radioacthe decay constant for t.he plrticulir radionuclide. 
and 

6t for plant eff'ue~ts is the e'apsed time bet~een the ~fdpoint of 
sample collection and ttme of counting. 

\ 

Typical vll~es of E. V. Y, and 6t lhould be used in the calculation. 

It should te recognize~ that the LlD is defined as In ! prfor! (before the 
fact) limit representing the capability of & measurement system and not IS 
In ! posteriori (after the fact) limit for I particular ~easurement • 

." 



TABLE A 4.2 (Continued)

TALE HOTATIONS
bThe principal gamma emitters for which the LLD specification applies exclusively

are the following radionuclides: Xr-87* Kr-88, Xe-133, Xe-133m, Xe-135, and
Xe-138 in noble gas releases and Mn-54, Fe-59, Co-58, Co:60, Zn-65, Ho-99,
1-131, Cs-134, Cs-137, Ce-141 and Ce-144 In iodine and particulate releases.
This list does not mean that only these nuclides are to be considered.
Other gamma peaks that are identifiable, together with those of the above
nuclides, shall also be analyzed and reported in the Semiannual Radioactive
Effluent Release Report pursuant to Specification 6.9.1.8.

CSampling and analysis shall also be performed following shutdown, startup,
or a THERMAL POWER change exceeding 15% of RATED THERMAL POWER within a
1-hour period. This requirement does not apply if (1) analysis shows
that the DOSE EQUIVALENT 1-131 concentration In the primary coolant has
not increased more than a factor of 3; and (2) the noble gas monitor
shows that effluent activity has not increased more than a factor of 3.

dTritlum grab samples shall be taken at least once per 24 hours when either
the reactor well or' the dryer-separator Storage pool is flooded.

eTritium grab samples shall be taken at least once per 7 days from the
ventilation exhaust from the spent fuel pool area, whenever spent fuel is
in the spent fuel pool.

fThe ratio of the sac;!e flow rate to the sampled stream flow rate shall
be known for the time-period covered by each dose or dose rate calculationpmade in accordance with Specifications 3.11.2.1, 3.11.2.2, and 3.11.2.3.

9Samnples shall be changed at least once per 7 days and analyses shall be
completed within 48 hours after changing, or after removal from sampler.
Sampling shall also be performed at least once per 24 hours for at least
7 aays following each shutdown, startup or THERAL POWER chanQe exceeding
15% of RAIED THERMAL POWER in I hour and analyses shall be completed
within 48 hours of changing. When samples collected for 24 hours are
analyzed, the corresponding LtDs may be increased by a factor of 10.
This requirement does not apply if (1) analysis shows that the DOSE
EQUIVALENT 1-131 concentration In the primary coolant has not increased
more than a factor of 3; and (2) the noble gas monitor shows that
effluent activity has not increased more than a factor of 3.

hRequired when the SGTS is in operation.

1The containment shall be sampled and analyzed within 8 hours prior to the
start of any VEhTING or PURGING and at least once per 12 hours during

VENTMNG or PURGIN: of the drywell through other than the SGTS.

6
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(Continued) 

T:eLE NOTATIONS 

bThe pdflc1pal gamma emitters for which the llD spedficaUon a'ppHes exclusively 
are the following radlonuclides: Kr 4 81. Kr-aa, Xe-133. Xe-133m. Xe-13S. and 
Xe-138 in noble gas releases and Hn-S4. re-59. Co-58, Co:60, In-6S, Ho-99, 
1-131, Cs-134. C5-137. Ce-141 and Ce-144 In iodfne and p~rtfcu'ate releases. 
This list does not mean that only these nuclIdes are to be considered. . 
Other 9am~a peaks that are identifiable. together with those of the above 
nuclides, shall a150 be analyzed and reported in the Semiannual Radioactive 
Effluent Release Report p~rsuant to Specification 6.9.1.8. 

CSamp15ng and analysis shall also be performed following shutdown, startup, 
or a THERMAL PO\,"ER change e)lceeding l~X of RATED lHERI~l PO .... ER .. HMn I 
l-hour period. This requirement does not apply if (1) analysis 5hcw5 
that the DOSE "EQUIVALENT 1-131 concentralion in the primary coo'ant has 
not increased ~cre than I factor of 3; and (2) the noble gas ~onitor 
shows that effluent activity has not increased ~ore than I factor of 3. 

dTrftium grab samples shall be taken at least once per 24 hours ~hen either 
the reactor .. ell or" the drytr-$eparator $tora~t pool i, flooded. 

'Tritfum grab samples shall be taken at least once per 7 days from the 
~ent"ation e~hau\t from the .pent fuel pool area. ~hene~er spent fuel is 
in the spent fuel pool. " 

f The ratio of tht sar.;~e f'o~ rate tc the slmp'~d stream flow rate shall 
be ~nown for the time-period covered by each dose or dose rate calculation 
made in accordance ~ith Specifications 3.11.2.1, 3.11.2.2, and 3.11.2.3. 

QSamples shall b! cha~~ed at 'f~st once per 7 days and analyses sh~" be 
completed within 48 hours after changing. or after removal from sampler. 
Sampling shall a1so be performed at least once per 24 hours for at lea~t 
7 dayS following each shutdown, startup or THERMAL POWER change exceedlng 
15~ of RA1ED THERM~L POWER in 1 hour and analyses shall be completed 
.. ilhin 48 hours of changing. When samp1es collected for 24 hours are 
analyzed. the corresponding llDs may be increased by I factor of 10. 
This requirement does not apply if (1) analysis shows that the ~OSE 
EQUIVALENT ]-131 concentration fn the primary coolant has not increased 
~ore than. factor of 3i and (2) the noble gas ~onitor shows that 
effluent attivity has not increased mort than a factor of 3. 

hRequired when the SGTS is tn operation. 

1The contatnment sha" be sampled and analyzed within 8 hours prior.to the 
start of any VEhlING or PURGING and at )east once per 12 hours durlng 
VENTINu or PURGIN~ of the drywel1 through other than the SGTS • 

• 



RELEASE POINT
TYPE OF RSLEASE
PERIOD START TIME
PERIOD END TIME

a BATCH RELEASE SUMMARY PAGE 16
a ALL
3 BATCH LIQUID AND GASEOUS
a 4•34a00 HRS - 12:00AM JULY 1, 1985
1 8759159 HRS - 11a59PM DECEMBER 31P 1985

LIQUID RELEASES

NUMBER OF RELEASES 47
TOTAL TIME FOR ALL RELEASES 2 1312.0 MINUTES
MAXIMUM TIME FOR A RELEASE 538.0 MINUTES
AVERAGE TIME FOR A RELEASE 453.4 MINUTES
MINIMUM TIME FOR A RELEASE 239.0 MINUTES
AVERAGE STREAM FLOW N/A GPM

NOTE: Stream flow data do not apply since Fermi 2 effluents pass directly into Lake Erie.

GASEOUS RELEASES

NUMBER OF RELEASES a 0
TOTAL TIME FOR ALL RELEASES. a b.O MINUTES
MAXIMUM TIME FOR A RELEASE v 0.0 MINUTES
AVERAGE TIME FOR A RELEASE t 0.0 MINUTES
MINIMUM TIME FOR A RELEASE 0.0 MINUTES

TABLE A5.1

"~ru" I . \.. .... c.UUt1l • SATeH REL.EASE SUMMARY PAGE 16 
• ALL. RELEASE POINT 

TYPE OF R£LEASE 
PEAIOn START TIME 
PERIOD END TIME 

I BATCH LIQUID AND GASEOUS 
• 4344100 HRS - 12s00AM 3U~Y 1, 198~ 
, 8759.59 HRS - 11.59PM DECEMBER 31, 1985 

---~----------------------------~----------------------------~------------------
-lIt-----------------------------------------------------------:--------.--~----

LIQUID RELEASES 

NUMBER OF RELEASES I 47 
TOTAL TIME FOR ALL RELEASES I 21312.0 MINU~ES 
MAXIMUM TIME FOR A RELEASE I ~38.0 MINUTES 
AVERAGE TIME FOR A RELEASE I 453.4 MINUTES 
MINIMUM TIME FOR A RELEASE I 239.0 MINUTES 
AVERAGE STREAM FLOW N/A GPM 

NOI'E: Stream flow data do not apply since Fermi 2 effluents pass directly into Lake Erie. 

--------------------------------------------------------------------------------

GASEOUS RELEASES 

NUM8ER OF RELEASES I 

TOTAL T I ME FOR ALL RELEASES. • 
MAXIMUM TIME FOR A RELEASE I 

AVERAGE TIME FOR A RELEASE I 

MINIMUM TIME FOR A RELEASE I 

o 
0.0 
0.0 
0.0 
0.0 

MINUTES 
MINUTES 
MINUTES 
MINUTES 

--------------------------------~-----------------------------------------------

• -
TABLE AS.l 
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REPORT CATEGORY ; SEMIANNUAL SJUMMATION OF ALL RELEASES BY QUARTERTYPE OF ACTIVITY : ALL AIRBORNE EFFLUENTS
REPORTING PERIOD ; QUARTER 0 3 AND QUARTER 0 4
--------------------------------------------------------------------

U UNIT :QUARTER 3 :QUARTER 4
-:HOURS :H OURSTYPE OF EFFLUENT 
&4345-6552 :6553-8760

A. FISSION AND ACTIVATION PRODUCTS

1. TOTAL RELEASE iCURIES : 0,00E-01 ; O.OOE-01

2. AVERAGE RELEASE RATE FOR PERIOD :UCI/SEC : O.OOE-01 : 0.OOE-01

3. PERCENT OF TEai SPEC LIMIT % 0.OOE-01 : 0.00E-O1

B. RADIOIODINES

1. TOTAL IODINE-131 :CURIES : O.OOE-01 : 0.OOE-01

2. AVERAGE RELEASE RATE FOR PERIOD :UCI/SEC : 0.00E-01 : O.00E-01

3. PERCENT OF TECH SPEC LIMIT % ; 0OOE-01 : 0.00E-01

C. PARTICULATES

1. PARTICULATES(HALF-LIVES>8 DAYS) :CURIES : O.00E-01 : 0.00-01

2. AVERAGE RELEASE RATE FOR PERIOD ýUCI/SEC 0.0OE-01 0.00F-01

3. PERCENT OF TECH SPEC LIMITS : % . O.OOE-01 : O.OOE-01

4. GROSS ALPHA RADIOACTIVITY :CURIES : O.OOE-01 : O.OOE-01

D0 TRITIUM

1. TOTAL RELEASE iCURIES : 0.OOE-01 I O,,OOE-01

2. AVERAGE RELEASE RATE FOP, PERIOD IUCI/SEC a 0o00E-O0 : O.O0E-01

3. PERCENT OF TECH SPEC LIMIT : % a O.OOE-O1 0.OOE-01

NOTE: Zero orles irndicates activity was not detected, per Table A4.

NC&rE: Disregard "% of Tech Spec limit" lines A.3, 0.3. C.3, D.3. No such release rateliimits apply.

REPORT CA'l'EGORY 
TYPE OF ACTIVITY 
REPORTWG PER 10D 

• SEMIANNUAL RUf-If.lATION OF ALL RELEASES BY QUA~TER 
ALL AIRBORNE EFFLUENTS 
QUlIRTER 0 3 NlO QUARTER t 4 

----------~------------------------~------------------ ---------------
UNIT :QUARTER 3 :QUARTER 4 

:HOURS :lIOURS 
TYPE OF EFFLUENT 14345-6552 :6553-8160 

---------------------------------------------------------------------
A. FISSION AND ACTIVATION PRODUCTS 

---------------------------~----------------------------------~------
1. 'ruTAL REL EAS E ICURIE:S : O.OOE-Ol ; 0.00£-01 

2. AVr.:RAGE REr .. EASE RATE FOR PERIOD :UCI/SEC : O.OOE-Ol : 0.00£-01 

30 PERCENT OF TEOi SPEC LIMIT : O.OOE-Ol : 0.00E-01 

B. RADIOIODINES 

--------------------~------------------------------------------------
1. TOTAL IODINE-131 :CURIES : 0.00E-01 : 0.00E-01 

2. AVI:.:RAGE RELEASE RATE FOn PERIOD :UCI/SEC : O.OOE-Ol : 0.00£-01 

3. PERCENT OF TEQl SPEC LIMIT I 0.00£-01 : 0.00E-01 

C. PAR '1'1 CU LATES 

1. PAR'l'ICULATES{BALF-LIVES>8 DAYS) :CURIES : 0.00E-01 : O.OOE-Ol 

2. AVERI\GE RELEASE RATE fOR Pf;RIOD ~UCI/SEC : 0.00E-01 : o.Oor:-Ol 

---------------------------------------------------------------------
1. PERCENT Of TECH SPEC LIMITS : 0.00£-01 : O.OOE-Ol 
-----_._---------------------------------------------- -------------~-

4. GROSS AI.. FilA RADIOI,C'I'IV IT'i :CURIES : 0.00[;-01 : 0.00E-01 

----------------~---------------------------------------------------~ I 
l 

0" TR I'l'lUJI! 

-----------------------------~---------------------------------------
1. TOTAL RELEASE leu RIES : O.OOE-Ol : 0.00E-01 

2. AVERAGE RELEASE RATE FOP, PERIOD fuel/SEC I O.OOE-Ol : O.OOE-O} 

---------------------------------------------------------------------3. PERCENT OF TECH SPEC LIMIT & O.OOE-Ol : O.OOE-Ol 

NOTE: Zero c;uries indicatesacUvlty was not detected, pt:r Table A4. 

)ifQI'E: b1sregard '" of '1'ech Spec limIt" lines A.), 9.3. C.3. 0.3. No I!lluch relf~a8e rate 
l1mits apply. 
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REPORT CATEGORY

TYPE OF ACTIVITY
REPORTING PERIOD

SEMIANNUAL AIRBORNE CONTINUOUS ELEVATED AND GROUND
LEVEL RELEASES. TOTALS FOR EACH NUCLIDE RELEASED.
FISSION GASES, 1ODINES, AND PARTICULATES
QUARTER 0 3 AND QUARTER 0 4

ELEVATED RELEASES - GROUND RELEASES

UNIT :QUARTER 3 :QUARTER 4 ;QUARTER 3 :QUARTER 4
•:HOURS :HOURS :IHOURS :HOURS

NUCLIDE :4345-6552 -:6553-8760 :4345-6552 :6553-8760

FISSION GASES

KR- 83 M CURIES
KR- 851 1 CURIES
KR-85 : CURIES
KR-87 CURIES
KR-88 CURIES
KR-89 CURIES
KR-90 : CURIES
XE-131M : CURIES
XE-133M : CURIES
XE-133 CURIES
XE-13511 : CURIES
XE-135 CURIES
XE-]37 CURIES
XE-138 : CURIES
AR-41 : CURIES

TOTAL FOR PERIOD : CURIES

o .OOE-01
o .0OE-01
0 .00 E-01
0.00E-01
0o00E-01
O.OOE-Q1
o.00 E-01
o0ooE-ol
o .O0E-01
0.OOE-01
0.00E-01
o ,OOE-01
0,00E-01
0.00E-01
0.00E-01

O.OOE-01
0.OOE-01
0.00 E-OI
0 .o F:-01
o.ooE-01
o .OOE-0O
0.00E-01
O.OOE-01

0.00 E-01
0.OOE-O1
OOOE-01
0,00E-01
0.00E-01
0,OOE-01

0.00E-01
0. 00 E-01I
0 . 0 0 f-, - 010.00 F -01
O.OOE-01
O.OOE-0I

O.OOE-01
0.00E-010. 0O0E-0l1

O.OOE-01o .ooE-oi

o .OOE-01
0 .OOE-01
0.00E-01
O.OOE-01

O.OOE-01
O. 00 F-01
O.00E-01
0.00 E-O1O. 00()E-0O1
O.OOE-OI

O.OOE-OI
0.00FE-01

0.00E-01
O.00 E-O

0.0 E-01o .OOE-01
0.00 F-oh
0.00EF--01
o .00E-01

0.OOE-01 : 0.OOE-01 : 0.00E-01 : 0.OOE-01 :

IODi.

1-130 CURIES 0.00E-GI 0.00E-01 O.00E-01 : 0.OOE-011-131 CURIES : 0.OOE-01 : 0.OOE-O I 0,OOE-01 0.00E-o1
1-132 CURIES O.OOE-01 : O.O0E-01 0.OOE-01 0.00 E-0I11-133 : CURIES 0.00E-01 .00: 0.E-01 0 0.OE-0I O.OOE-011-134 CURIES 0.OOE-01 : 0.0OE-01 OE-0h : 0.OOE-01
1-135 : CURIES O.OOE-01 : O.OOE-01 0.00E-0 1 O.00 E-0 I

TOTAL FOR PERIOD : CURIES : 0,00-01 : 0.00E-01 0 0.00E-01 , ,00E-01

' PE: 7Z:-ro carieS indicateis a:..tivity was no-t dpet ctLo, pr Tahle A4.

REPORT CATEGORY 

TYPE OF ACTIVITY 
REPORTING PERIOD 

SEMIANNUAL AIRBORNE cONTINUOUS ELEVATED AND GROUND 
LEVEL RELEASES. TOTALS FOR EAQI NUCL lot: Rr:LEASED. 
FISSION GASES, !ODIN£S, AND PARTICULATES 
QUARTER I 3 AND QUARTER t 4 

---------------------------------------------
ELEVATED RELt:ASES GROUND HELEASES 

---------------------._----------------------------------------------------------
UNIT :QUARTER 3 :QUARTER 4 :QUARTER 1 :QUARTER 4 : 

NUCLIDE 
: H Of) RS : HOURS : H OU RS : H OU RS 
:4345-6552 .:6553-8760 :4345-6552 :6553-8160 : 

--------------------------------------------------------------------------------
FISS ION GASES 

--------------------------------------------------------------------------------KR- 83H CU RIES D.OGE-Ol o .OOE-O 1 D.ODE-01 a.OOE-Ol 
KR- 85 r-l CU RIES o ,GO [-01 0.00E-01 O.OOE-DI O.OOE-01 
KR-85 CU RIES 0.001::-01 D.OOE-O! O.OOc-vl 0.00E-01 
KR-87 CU RIES 0.00E-01 O.OOE-Ol O.OOE-Ol O,OOE-01 ! 
KR-8B CURIES O.OOE-Ol D.OOE-Ol O.OOE.;-Ol 0.00E-01 
KR-89 CURIES a.OOE-01 0.00E-01 0.00E-01 O.OOE-Ol 
KR-90 CU RIES 0.00E-01 0.00£-01 a.OOE-Ol O. 00 E-O 1 
XE-131M (GlUES 0,00E-01 O.OOE-Ol 0.00E--01 D.OOE-C} 
XE-133r'1 CURIES D.OOE-Ol 0.00 r;-o 1 a.OOE-Ol a.OOE-01 
XE-133 CU RIES 0.00E-01 O.OOf;-01 0.00E-01 a.OOE-Ol 
XE-13 511 CU RIES C.00E-01 0.00,>01 O.OOE-Ol 0.00E-01 
XE-135 CU HIES 0.00E-01 0.00£-01 0.00[-01 0.00£:-01 
XE-137 CU RIES o .00E-01 C.OOE-Ol 0.00E-01 O.OOE-Ol 
XE-138 CU RIES O.OOE-Ol 0.00E-01 0.00E-01 0.00E-01 
AR-41 CU RIES 0.00E-01 0.00E-01 0.00E-01 o .OOE-Ol . . 
--------------------------------------------------------------------------------
TOTAL FOR PERIOD CURIES : D.OOE-Ol : O.OOE-Ol : O.OOE-Ol : O.OOE-Ol : 
--------------------------------------------------------------------------------
roDL 

--------------------------------------------------------------------------------1-130 CU RIES O.aOE-Ol 0.00E-01 O.OOE-Ol 0.00E-01 
1-131 CU Rles O.OOl:~-Ol 0.001->01 0.001';-01 0.00 r>01 
1-132 CURIES 0.00[-01 0.00E-01 0.00 £-0 1 0.00 £-01 
1-133 CU RIES 0.00E-01 I C.OOE-O! 0.00£-01 0.00£-01 
1-134 CURIES 1O.00E-Ol 0.00E-01 O.OOE-O} O.OCE-Ol 
1-135 CU RIES O.OOE-01 0.00E-01 0.00/;';'-01 O.OOE-Oi 
--------------------------------------------------------------------------------
TO'I'AL FOR PER roo CURIES : O.OOE-Ol : 0.00E-01 ; O.OOE-Ol : O.OGE-Ol : 
--------------------------------------------------------------------------------
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PEPORT CATEGORY

TYPE OF AcrIVITY
PEPORTING PERIOD

SEMIANNUAL AIRBORNE CONTINUOUS ELEVATED AND GROUND
: LEVEL RELEASES, TOTALS FOR fAC1{ NUCLIDE RELEASED.: FISSION GASES, IODINES, AND PARTICULATES
: QUARTER 0 3 AND QUARTER 0 4

: ELEVATED RELEASES . GROUND REL EAS ES

UNIT :QUARTER 3 :QUARTER 4 :QUARTER 3 :QUARTER 4
IHOURS :H OU RS :OfOURS :IIO (JSNUCLIDE :4345-6552 :6553-8760 :4345-6552 :6553-8760--------------------------------------------------------------------------

PART ICU LATES

11-3
C-14
NA-24
P-3 2
CR-51
MN-54
MN-56
FE-55FE-5 9
CO-58
CO-6 0
NI-63
NI-65
CU-64
ZN-65
ZN-69
BR- 83
BR-84
BR-85
RD - 86
RB-88
RB-89
SR- 89
SR- 91
SR-92
Y-90
Y-91M
Y-91

CURIES
CURIES
CURIES
CURIES
CURIES
CURIES
CURIES
CURIES
CU RI ES
CU RIES
CURIES
CURIES
CURIES
CURIES
CURIES
CURIES
CURIES
CURIES
CURIES
CURIES
CURIES
CURIES
CURIES
CU RIES
CURIES
CURIES
CURIES
CURIES

O.OOE-01
0.00 E-01

0.OOE-01

0.00E-01

0.OOE-01
0.00E-O1
0.00E-01
o .OOE-01
0.00E-01
o,00E-01
0.OOE-01
0.OOE-01
0.00E-01

0,OOE-0I0.00E-01
O.OOE-01
O.OOE-Ol
o.ooE-o1
0.00E-01
0. 00 E-01
0.00E-01
O.OOE-0l

0.OOE-01
O.00E-01
0,.00 E-O1

0.OOE-0O
0.O0E-01
0. 0 0 £-Cl
O.OOE-01
O.OOE-01
0.00E-OlO.OOE-OX0.00 E-01

O.OOE-0I

0.00E-01
0.00E-01
O.OOE-Ol
O.OOE-OI

0.00E-01
O.OOE-01
O.OOE-01
O.OOE-01
O.00E-O10.00E-01

0.00E-01

O.OOE-OI
O.OOE-O1
O.OOE-OI
O.OOE-OI

0, 00£-01

O.OOE-01
O.OOE-0O
0.00E-01
O.OOE-01

0.OOE-01
0.OOE-01
o .OOE-01
0.00E-0!
O.OOE-01
0.00E-01
0.OOE-01
,OOE-01

O.O0E-01
O.00E-01
0.00E-01
0.OOE-01
0.00£-Cl
0.00 E-01
O.OOE-O10.00 E-01
0.OOE-01

0.00 E-0 I0.00E-0i
O.OOE-01.
0.00£-O1

0.00E-01
0.00E-Ol1
0 .OOE-01
0.00E-01
0.00 E-01
O.OOE-01

O .OOE-01
0.00 E-01
0.00E-01

O.OOE-01

0.00£-Cl
O.OOE-0I
O.OOE-01
0 ,OOE-01
0.00E-OI0.,00 E-0OI

0.00E-O1
O.OOE-01
0.00E-01

0.00-O].
0.00E-01o .ooE-Ol
0.00E-01
0.00 E-01
0.00E-01
0.00 E-01
0.00E-01
0.OOE-0O
0.00 E-01
0.00E-01

0,00JE-010. 00 E-O0
0.OOE-01
0.00£-Oil0,00E -01
0.00 E-01

0.00 E-01

IUrE: Zero curies indicates activity was not detected, per Table A4.

I

REPORT CATEGORY 

'l'YPI:: OF J\CrIV ITY 
FEPORTIUG PERIOD 

s SEMIANNUAL AIRBORNE CONTINUOUS EL EVATED ANn G Hourm 
L1::VEf, RELE:ASP.S o 'l'OTALS f'OR EACH NUCLIDE RE:Lf.ASt:D. 
FIssrON GASES, IODINES, AND pI\WnCULI\'r!:;S 

: QUARTER (I 3 AND QUARTER • 4 

-------------.-------------------------------
ELEVATED RELEASBS GROUND RELt:AS f:S 

--------------------------------------------------------------------------------· UNIT :QUAR'l'ER 3 :QUAR'l'/:;R 4 : Ql)AR'l'I::R 3 :QUARTER 4 . · . 
: IIOURS :HOURS :HOURS : 1100 HS : NUCLIDE : : 4345-6552 :6553-8760 :4345-6552 :6553-8760 : 

------------------------------------------------------ ---~----------------------

PAR'l'ICULATES -
--------------------------------------------------------------------------------11-3 · CU RIES 0.00E-01 0.00E-01 O.OOE-Ol 0.00E-01 · C-14 CURIES 0.00E-01 O.OOE:-Ol 0.001:":-01 0.001;;--01 : NA-24 CURIES 0.00£-01 O.OOE--Ol D.OOE-Ol 0.00E-01 P-32 CURIES 0.00E-01 0.00E-01 D.OOt-O! 0.00E-01 CR-51 · CURIES 0.00E-01 a.OOE-O} 0.00E-01 0.00E-01 · MN-54 CURIES 0.00E-01 O.OOE-Ol O.OOE-O] 0.00E-01 P.tN-56 CURIES 0.00E-01 0.00f>01 0.00E-01 0.00E-01 FE-55 CU R lES 0.COE-01 0.00E-01 0.00E-01 0.00£-01 fE-59 cu RIES 0.00 £-01 0.00E-01 0.00 £-o} 0.00E-01 ~ CO-58 CU RIES O.OOE-Ol O.OOE-Ol 0.00E-01 O.OOE-Ol . . CO-60 CU RIES o .00E-01 0.00 E-Ol 0.00£-01 O.OOE-01 NI-63 cu HIES 0.00E-01 0.00E-01 0.00E-01 O.OOE-Ol : NI-65 : CURIES 0.00E-01 0.00E-01 0.00 E-Ol D.OOE-Ol CU-64 CU RIES 0.00E-01 0.00E-01 O.OOE-Ol 0.00£-01 t ZN-65 CURIES 0.00E-01 0.OOE-01 0.00E-01 O.OOE~Ol : ZN-69 CURIES 0.00E-01 0.00E-01 0.00E-01 O.OOE-Ol BR-83 CURIES O.OOE-Ol O.OOE-Ol 0.00E-01 0.00E-01 BR-84 CO RIES 0.00E-01 0.00E-01 0.00£-01. O.OOE-Ol BR-85 CU RIES a.OOE-Ol O,OOE-01 0.00E-01 0.00E-01 RD-86 CU FIlES 0.00E-01 O.OOE-Ol O.OOf>Ol 0.00[:-01 RB-88 CURIES O.OOE-Ol 0.00E-01 0.00E-01 0.00E-01 RB-89 CU RIES 0.00E-01 0.00E-01 0.00E-01 O. OJ E-O 1 SR-89 CU RYES 0.00E-01 0.00E-01 0.00 F.-Ol 0.00 £;-01 SR-91 CU RIES 0.00E-01 O.OOE-Ol O.OOE-Ol O,OOE-01 SR-92 CURIES 0.00E-01 0.00E-01 0.00E-01 0.00E-01 Y-90 CURIES O.OOE-Ol 0.00E-01 O.OOE-Ol O.OOE-Ol Y-91H CU RIES 0.00E-01 O.DOE-Ol 0.00E-01 0.00E-01 Y-91 CU RIES 0.00E-01 C.OOE-Ol 0.00E-01 0.00E-01 
--------------------------------~--------------.------ ----------- .. _----------.--

tlJTE: Zero curies indicates actlvlty was not deu.>cted, per Table A4. 



REPORT CATEGORY

TYPE OF ACTIVITY
REPORTING PERIOD

•A,.X . L. 0 L' L±,IXU Page 20

: SEMIANNUAL AIRBORNE CONTINUOUS ELEVATED AND GROUND
: LEVEL RELEASES. TOTALS FOR EACH NUCLIDE RELEASED.
: FISSION GASES, IODINES, AND PA"TICULATES
: QUARTER 4 3 AND QUARTER 0 4

I ELEVATED RELEASES : GROUk1D 8 EL EAS ES

UNIT :QUARTER 3 :QUARTER 4 :QUARTER 3 :QUARTER 4:HOURS :HOURS :FIOURS : HOU RS
NUCLIDE . :4345-6552 :6553-8760 :4345-6552 :6553-8760

- - - - - - - - - -- - - - - - - - - - - - - -- - - - - - - - - - - - - - -; - - - - - - - - - - - - - - - - - - - - - - -

PARTICULATES CON TtNU ED

Y-92
Y-93
ZR--95
ZR-e7
NB-95
MO--99
TC-99M
TC-101
RU-103
RU-105
RU-105
AG-I 1 3M
TE-i 25M
TE-l 27M
TE-127
TE-129M
TE-1 29
TE-13IM
TE-131
TE-1 3 2
1-130
1-131
1-132
r-133
1-134
1-135
CS-134
CS-136

CURIES
CURIES
CURIES
CURIES
CURIES
CURIES
CURIES
CU R IES
CURIES
CURIES
CURIES
CUIdES
CURIES
CU RIES
CURIES
CURIES
CURIES
CURIES
CU RIES
CUR IES
CURIES
CURIES
CURIES
CURIES
CURIES
CURIES
CURIES
CURIES

0.00E-01
0.00E-01
O.0 0-Ol
0.00E-01
0.00E-01
0.00E-01
O.OOF-Ol
0.00E-01

0.00E-01
o .ooE-0l
0,O00-0l
0.00F£-01
0.00E-01
0. 00 E-Ol
0,00E-01
0.00£ -01
0.00 E-0I
O.OOE-O1
0.00E-01

0,00L-01
0.00E-01
0.00E-01
0.00E-O0
0.00E-01
0.00£-OI
0 .OOE-0l
0.OOE-01

0.00E-01
O.OOE-0i
0.00E-01
0.00 E-01
0.00E-01
O.OOE-01
0.00E-01
0.00E-O0
0.00 F-01I
0.0o0 E-01
o.ooE-ol
0.OOE-01
0.00E-01
0.00E-O0
0.00E-0I
0.00£E-0
O.OOE-0O
O.OOE-0I
0.00ooc-
O.OOE-01
0.00£:-01
0.00E-OI
0.00E-OI
0.00E-01
O.OOE-0O
0.00E-01
0.00 E-0I
0.00E-01

O.OOE-Cl
0.OOE-01
0.00£-01
0.00E-01
0.00E-01
0.00 1-01
0,00E-OI0 .oo£-oi
0.00£ -01
0 .OOL-01
0.00E-01
0,0 0 E-0 I
0.00 E -01
0.00 F-0 I
0.00E-Ol

O.OOEi-01
0.00 0 -01
0.•0 F -01

OOOE-OI
0.00E-0l
0.00E.1-01
0. 00 L-0 I
0.00E-01

0.00E-01

O.00E-01

0 .00E-01
0.00E-010 .o 0E;-olI
o .OOE-01

0 .00£-0l0.00 E-01

o o00£-Ol0,00E-01

0.00F-01

0 ,00E-OlO.OOE-01

0 .00£E- 01.
O.OOE-OI

0.00E-OI
0.00E-01
OOOE-0O
O.OOE-Ol

O.OOE-OI
0.00 E-01

0.00 E-01
0.00E-01
0.00E-01
O.00E-01

.OOE-Ol
O.OOE-01

NOTE: Zero curies indicates activity was not detected, per Table A4.

REPORT CATeGORY 

TYPE OF ACTIVITY 
REPQ!{TING rEB IOO 

SEMIANNUAL AIRBORNE OONTINUOUS ELEVATED AND GROUND 
LEVEL RELEASES. 'Io'rru .. s FOR EACH NUCLIDE RELEASED. 
FISSION GASES, IODINES, AND PArTICULATBS 

, QUAR~'ER " :3 AND QUARTER 0 4 

---------------------------------------------
EL~VATED RELEASES GROU·NO R t:L £I\S ES 

--------------------------------------------------------------------------------
UNIT :QUAR'l'ER 3 :QUAHTER" :QUARTER 3 :QUARTER 4 : 

NUCLIDE 
: H OU RS : H au RS : H au RS : H OU HS 
:4145-6552 :6553-8760 :4345-6552 :6553-8160 : 

-----------------------------_ .. _------------------------------------------------• 
PARTICULATES CON'I'WUED 

------------'--------------------------------------------------------------------Y-92 
Y-93 
ZR~·95 

ZR-97 
NB-95 
MO--99 
TC-99M 
TC-IOI 
RU-103 
&U-105 
&U-105 
AG-llJ/>! 
'1'E-125N 
TE-127M 
'1'£··127 
TE-129M 
TE-129 
T£-131M 
TE-131 
TE-132 
1-130 
1-131 
1-132 
1-133 
1-134 
1-1'35 
CS-134 
CS-136 

CU RIES 
CURIES 
CURIES 
CU HIES 
CU RIES 
CURIES 
CU HIES 
CU HIES 
CU HIES 
CU RIf~S 
CU RIES 
CU HIES 
CURIES 
CVlHES 
CURIES 
CU RIES 
CURIES 
CU HIES 
CU RIES 
CIJ HIES 
CU HIES 
cn RIES 
CU HIES 
CURIES 
CU RIES 
CU HIES 
CURIES 
CURIES 

0.00E-01 
0.00E-01 
0.00E-01 
0.00E-01 
O,OOE-01 
0.00E-01 
0.00£-0-;' 
0.00E-01 
0.00E-01 
0.00E-01 
O.OOE-Ol 
0.00£-01 
0.00[-01 
0.00E-01 
O.OOE-Ol 
0.00E-01 
0.00E-01 
0.00E-01 
0.00£-01 
0.00E-01 
0.00£-01 
0.00 E-01 
0.00E-01 
O.OOE-Ol 
0.00E-01 
0.00E-01 
0.00E-01 
0.00E-01 

O.OOE-O!. 
0.00E-01 
0.00E-01 
O.OOE-O). 
0.00E-01 
0.00E-01 
a.OOE-Ol 
D.OOE-Ol 
0.00[:-01 
0.OOE-01 
O,OOE-01 
0.00E-01 
0.00E-01 
0.00E-01 
0.00E-01 
0.00E-01 
0.00E-01 
0.00E-01 
O.OOt;-Ol 
0.00E-01 
O.OOL-Ol 
0.00E-01 
0.00E-01 
0.00E-01 
0.00E-01 
0.00E-01 
0.OOE-01 
0.00E-01 

0.00E-01 
0.00E-01 
0.00£-01 
o .OOE-Ol 
0.00E-01 
0.00f.-01 
0.00£-01 
0.00E-01 
o.OOe-Ol 
0.00E-01 
D.OOE-Ol 
0.00[-01 
0.001::--01 
0.00E-01 
0.00E-01 
0.00£:-01 
0.00£>01 
0.00[-01 
0.00E-01 
O.OOf:-01 

: O.DOL-Ol 
:" 0.00E-01 

0.00[;-01 
0.00E-01 
O,OOE-01 
0.00E-01 
0.00£-01 
0.00E-01 

0.00E-01 
O.OOE-01 
0.00[-01 
0.00 £-0 1 
O.OOE-Ol 
0.00E-01 
0.00E-01 
0.00£-01 
O.OOE-01 
0.00£-01 
O.OOE-Ol 
0.00L-01 
0.00E-01 
O.OOE-Ol 
0.00 E-·01 
0.00E-01 
0.00E-01 
D.OOE-Ol 
0.00£.:-01 
D.OOE-O! 
O.OOE-Ol 
0.00E-01 
0.00 E-O 1 
0.00E-01 
a.OOE-Ol 

I O.OOE-Ol 
.... 00E-01 
O.OOE-Ol 

--.------------------------------------------------------------------------------
NorE: Zero curies indicat.es actlvJty was not detected, per Table A4. 



REPORT CATEGORY

TYPE OF ACTIVITY
REPORTING PERIOD

TABLE B2.1 (continued) Paqe 21

: SEMIANNUAL AIRBORNE OJNTINUOUS EIEVATED AND[) GOUND
: LEVEL RELEASES. TOTALS FOR EACH NUCLIDE REL•AS'ED.
" FISSION GASES, IODINES, AND PARTICULATES
" QUARTER 0 3 AND QUARTER 9 4

I ELEVATED RELEASES : G ROU HD R EL E; ES ;
-- ------------------------------------------------------------------------------ 

--UNIT ;QUARTER 3 :QUARTER 4 :QUARTER 3 :QUAiTER 4
: HOURS :HiOURS : HOU RS :iOURS

NUCLIDE . :4345-6552 :6553-8760 :4345-6552 :6553-8760
--------------------------------------------------------------------------------

PARTICUJLATES CONTINUED
-------------------------------------------------------

CS-137
CS-138
BA-139
BA-I 40
BA-141
BA-142
LA-I 40
LA-142
CE-141
CE-143
CE-144
PR-I 43
PR-144
ND-i 47
W-187
NP-23 9
SR-90
G ALPHA

CURIES
CURIES
CURIES
CURIES
CURIES
CURIES
CURIES
CURIES
CURIES
CURIES
CURIES
CURIES
CURIES
CURIES
CURIES
CURIES
CURIES
CURIES

O.0OE-01
0.00 E-01
O.OOE-010,00E-01
0.00E-01
0,00E-01
0,00E-01
0.OOE-01
0.OOE-01
O.OOE-01
O.OOE-OI
0.00E-01
O.OOE-OI
O.OOE-0I

0.00 E-01o .OOE-01
0.00E-01
O.OOE-01
0,OOE-01
0.OOE-OI

O.OOE-01
OOOE-01
OOOE-OI
0.0oE-01
O.OOE-Ol
O.OE-01
0.00E-01
O.OOE-01
O.OOE-OI
0.00£ -01
O.OOE-OI
O.OOE-01
0.00E-0i
0.00E-01
0.00 E-01
O.OOE-OI
O.OOE-01
0.00E-01

O.OOE-01

0 .00 E. -0 1
O.OOE-0i

O.OOE-01
O.OOE-01
O.OOE-01
0.00r-Of

0 . 0 0 L-0 1
O.OOE-01
O.OOE-01
0.00E-01
O.OOE-OI

0.00E-01
0.00E-01

C <Si-0

0.00 -0 1

0o.OOE-0I

O.OOE-Olo.00 E-01
0.00E-O0
0.OO£-Ol

O.OOE-01
0,00f : 1-01
0 . 0 0 El -01
0 .00 E: -01.O.OOE-Ol

O.OOE-01
0.00E-010.OOE-01
0.00E- 01
0.00E:-01

-------------------------------. .. " , fJ I -,i- " .- 3 ý - l ;T--A---------------------------------------------- 
- ----------------------

TOTAL FOR PERIOD /: CURIES : 0OOE-01 1. 0.00£-Ol 0 rr v00c -K

---------------------------------------------- 
---------------

NOTE: Zero curies ikdicatk-s activity was rnt deuaicted, per Table AM.

REPORT CATEGORY 

TYPE or ACTIVITY 
kt::POHTING Pl::H 100 

TABLE B2.1 (continued) 
Paqe 21 

: SE~HANNUAL AlROORNE am'l'INU()US EI.f:VA1'ED liND GHOIH!O 
LEVEL RELEASES. TOTALS FOR EACH ~iUCL IDE HEL El\S f:O. 
FISSION GASES, rODINE:S# AND PARTIOJr.ATt:S 
QUARTER 3 3 AND QUARTER @ 4 

---------------------------------------------
ELEVhTEO RELlASES GHOUND [{[LE/\:;; ES ; 

----------------------------------------------------------------------------~---UNIT ;QUARTf:R 3 :QUf,Rl'ER 4 :QUAHT£R :3 :QU)I,H1'ER 4 : 

NUCLIO£ ' 
: H OU RS : II OU RS ; Ii OU RS : fI OU RS 
:4345-6552 :6553-8760 :4345-6552 :6553-8760 : 

--------------------------------------------------------------------------------
PARTICULATES CONTINUED 

--------------------------------------------------------------------------------CS-137 
CS-138 
8/1.-139 
BA-140 
BA-l41 
BA-142 
LA-140 
LA-142 
CE-l41 
CE-143 
CE-144 
PR-143 
PR-l44 
ND-147 
t'l-187 
NP-239 
SR-90 
G f-LPHA 

. . 

CURIES 
CURIES 
CURIES 
CURIES 
CURIES 
CURIES 
CU RIES 
CU RIES 
CU HIES 
CURIES 
CURIES 
CURIES 
CURIES 
CURIES 
CU 1<1£5 
CU RIES 
CU RIES 
CUfUES 

0.00E-01 
0.00E-01 
0.00E-01 
0.00E-01 
0.00E-01 
0.00E-01 
0.00E-01 
0.00£-01 
0.00E-01 
0.00E-01 
0.00E-01 
0.00E-01 
0.00E-01 
O.OOE-O! 
0.001-:-01 
0.00E-01 
0.00 £ -0 1 
0.00£-01 

0.00E-01 
0.00E-01 
0.00E-01 

: 0.00E-01 
0.00E-01 
0.00E-01 
0.00E-01 
0.00E-01 
O,OOE-01 
0,00[-01 
0.00E-01 
0,00 [-0 1 
0.00E-01 
0.00E-01 
D.OOt-Ol 
0.00 E-01 
O.OOE~01 
0.00E-01 

O.OOE-·Ol 
D.OOE-Ol 
0.00E-01 
0.00E-01 
0.00E-01 
0.00E-01 
O.OOE-Ol 
0.00E-01 
0.001'>01 
O.OOE-Ol 
O.OO~~-Ol 
O.OOE-Ol 
0.00E-01 
0.00E-01 
0.00E-01 
0.00E-01 
0.00E-01 

O.OO!~-01 
0.00E-01 
0.00 !::"Ol. 
0.00£-01 
a .00£-01 
a.OOE-Ol 
0.00E-01 
0.00E-01 
O.IJOF:-Ol 
O.DOL-Ol 
0.00E-01 
0.00E-01 : 
0.00E-01 
0.00£-01 
0.001::-01 
0.00E-01 
0.00E-01 

O.UO F:-01. O. OC '~-Ol 

TOTAL FOR PER roo / --------------------------------------------------------------------------------
CURIES : 0.00£-01 : 0.00E-01 : OJ10 ~:-O.l ; 0.00 E-Ol : 

--------------------------------------------------------------------------------

l'UrE: Zero curies indicates activity was rot detJ~cted, per TCihle M. 



TABLE Cl.J Page 22

REPORT. CATEGORY : SEMIANNUAL SUMMATION OF ALL RELEASES BY QUARTER
TYPE OF ACTIVITY : ALL LIQUID EFFLUENTS
REPORTING PERIOD : QUARTER # 3 AND QUARTER # 4

-- O-------------------'---------'-------------'---------'---------'-':UI QATR3:URE

UNIT :QUARTER 3 %QUARTER 4
% :HOURS 3HOURS

rYPe OF EFFLUENT : :4345-6552 36553-8760
----------------------------------------------------------- m---------

P. FISSION AND ACTIVATION PRODUCTS
----------------- M------- M------ -------- ým-------

1. TOTAL RELEASE(NOT INCLUDING
TRITIUM, GASES, ALPHA) :CURIES : O.OQE-01 : 4.75E-05

-- - - - - - - ------------------------------------------------ -------mM--------- m---------

2. AVERAGE DILUTED CONCENTRATION
DURING PERIOD :UCI/ML : 0.OOE-01 : 2.85E-10

3. PERCENT OF APPLICABLE LIMIT % : 0.O0E-01 : NA
------------- m ---------- --------------------------------

3. TRITIUM
- - -- - - -- - - -- - -- - - ------ --- ---- --- ---- --- ---- ---

1. TOTAL RELEASE -CURIES : 0.00E-01 : 9.91E-03
--------------------------------------------- a--------------------------------------- m ---------

2. AVERAGE DILUTED CONCENTRATION t
DURING PERIOD :UCI/ML : 0.00E-01 i 6.26E-08

3. PERCENT OF APPLICABLE LIMIT : : 0.00E-01 : 2.09E-05
-------------------------------------------------------

C. 9 ISSOLVED AND ENTRAINED GASES

1. TOTAL RELEASE sCURIES i 0.00E-01 : 0.00E-01
--------------------------------------------- m-------------------

2. AVERAGE DILUTED CONCENTRATION : :
DURING PERIOD %UCI/ML : O.OOE-01 : 0.00E-01

-----------------------------------------------------------------------
3. PERCENT OF APPLICABLE LIMIT I : O.OOE-01 : O.OOE-01

--------------------------------------.---------- ----------------------------- w - ---- M- -------

D. GROSS ALPHA RADIOACTIVITY
------------------------ --------- m--------------------------------

1. TOTAL RELEASE ;CURIES : 0.00-E01 : 0.00E-01
---------------------------------------------------------------------

-------------------------------- ------------------- - ---------

E. WASTE VOL RELEASED(PRE-DILUTION) :GAL : O.OOE-01 : 4.11E 05

F. VOLUME OF DILUTION WATER USED iGAL i 0.00E-Ol : 1.33E 08
------------- eeeeee------------------------- ma ---eeeeeeeeeeeeeeeeee---

NOTE: Zero curies indicates activity was not detected, per Table A4.

Nat Disregard "% of applicable limit" in line A.3. No limit applies.

TABLE Cl.l Page 22 

REPORT.CATE:GORY 
TYPE OF ACTIVITY 
REPORTING PERIOD 

: SEMIANNUAL SmmATIOn OF M.L RELEASES BY QUARTER 
: ALL LIQUID EFFLUENTS 

QUARTER • 3 AND QUARTER • 4 

--~-------~-----------------------;---~~i;---;~~~;;;;-;-;~~~;;~;-;~ 
I :HOURS JHOURS 

fYP£ OF EFFLUENT :4345-6552 :6553-8760 
-~-~~~---------~------~-~--~-~---------~----------------~------~--~--

1\. FISSION AND ACTIVATION PRODUCTS 

---~--------------------~--~--------~--~---~~-----------~---------~-. 1. TOTAL RELEASE (NOT INCLUDING 
TRITIUM, GASES, ALPHA) 

· • 
:CURIES 

· /. • • 
; o.OOe-Ol : 4.75E-05 __ ~~ _____________ ~_~ ___ ~ __ ~~ _________ ~ __________ • __ ~ _____________ ~w_~ 

2. AVERAGE DILUTED CONCENTRATION 
DU R INC PER 100 

· · :UCl/ML 
· . · . 
: 0.00£-01 : 2.85E-10 

--------~-------------~-------~-~----------------~-----------------_. 
3. PERCENT OF APPLICABLE LIMIT , : O.00E-01: NA 
----~--~-~~~~~~-----~-----------------------~---------------------~--

3. TR ITIU~' 
.--------------------------~-~~-~------------------------------------l. TOTAL RELEASE :CURIES : 0.OOE-01 : 9.91E-03 
---------------~----~~--~--~-~--~---~~~------~-~------~--~-~-~-------
2. AVERAGE DILUTED CONCENTRATION 

DURING PERIOD 
z 
;OCI/ML 

: : 
: 0.00E-01 : 6.26E-08 

------------------------------~~-------------------------------------. 
3~ PERCENT OF APPLICABLE LIMIT , : 0 • Q 0 E-Q 1 : 2.09£:-05 

:~~:::::~::-:::-:::::::::-:::::------------------------------------. 
-~--~--------~--------~-------~-~-----------------------------------. 
1. TOTAL RELEASE ,CURIES , O.OOE-01 ; O.OOE-Ol 
---~----~--~~~~------~---~----~-~----~----------------------------~-. 
2. AVERAGE DILUTED CONCENTRATION 

DU RING PER laD 
. . 
aUCI/ML 

. . . . 
: O.OOE-Ol : 0.00E-01, , 

--------------------------------------------------------------------~ 3. PERCENT OF APPLICABLE LIMIT , : 0.00E-01 : O.OOE-Ol 
" 

-~--~-~------------------~--~---------~--~----~----~--~----~---~--~-. 

D. GROSS ALPHA RADIOACTIVITY 
---------------~----~-----~-~-~----~~~--~------~-~~-~-----~---------. 
1. TOTAL RELEASE 1CURIES a 0.00E-01 : 0.00E-01 
-------------~------~~---------~---~-------------~---------~-----~--. i 

-~~---------------~-----------~-~----~-~-~-----~-------~------------. E. WASTE VOL RELEASED (PRE-DILUTION) :GAL : 0.00E-01 : 4.11£ 05 _~ __________________ ~ ____ ~ ______ a ____ • ____ ~ ____ ~ ______ ______________ 4 ~ 

F. VOLUME OF DILUTION WATER USED ,GAL I 0.00E-01 , 1.33E 08 
-~-----------~-~---~-----~--~------~------~-~-----------------------. 
00l'E: Zero curies indicates activity was not detected, per Table A4. 

Disregard "\ of applicable limit" in line 1\.3. No limit applies. 



x-a~ ~

REPORT CATEGORY

TYPE OF ACTIVITY
REPORTING PERIOD

: SEMIANNUAL LIQUID CONTINUOUS AND BATCH RELEASES
: TOTALS FOR EAC11 NUCLIDE RELEASED.
: ALL RADIONUCLIDES
: QUARTER # 3 AND QUARTER # 4

O_ CONTINUOUS RELEASES : BATCH RELEASES

: UNIT :QUARTER 3 :QUARTER 4 :QUARTER 3 :QUARTER 4 :
: :HOURS :HOURS :HOURS :HOURS

NUCLIDE : :4345-6552 :6553-8760 :4345-6552 :6553-8760 :

ALL NUCLIDES

H-3
C-14
NA-24
P-32
CR-51
MN-54
MN-56
FE-55
FE-59
CO-58
CO-6 0
NI-63
NI-65
CU-64
ZN-65
ZN-69

BR-85
RB -86
RB- 88
RB-89
SR-89
SR-r91
SR-92
Y-90
Y-91M
Y-91

CURIES
CU RIES
CURIES
CURIES
CURIES
CURIES
CURIES
CU RIES
CURIES
CURIES
CU RIES
CURIES
CURIES
CURIES
CURIES
CU RIES
CURIES
CURIES
CURIES
CURIES
CURIES
CURIES
CURIES
CU RIES
CURIES
CURIES
CURIES
CU RIES

0.00E-01
0.00E-01
O.00E-01
o .OOE-01
0.0OE-01
0.00E-01
o .OOE-01
0.00 E-01.o ,00E-01
0.00E-01

0.0 GE-Ol

0.OOE-01
0.OOE-01
0.00E-01O.OOE-010.00E-01
0.00E-01
0.00E-01
0.00E-01
0.00E-01
0.00E-01
0.00E-01
0.00E-01
O.00E-01
0.005-01

0.00E-01
0.00E-01
0.00E-01
0.0OOE-O1

0,00E-01
0.00E-01
0.005-01
0.00E-01
O.OOE-01
0.00E-01
O.OOE-01O.OOE-OI
0.00E-01

0.00E-01
O.OOE-01
0.00E-01
O.OOE-01
0.OOE-01
0.00E-01
O.OOE-01
0.00E-01'
0.0OE-01
0.00E-01
0.00E-01
0.00E-01
0.00E-01
0.00E-01
0.00E-01

0.00E-01
0.00E-01

o.OOE-01
O.OOE-01
O.OOE-01
0.005--01O.OOE-O1
0.00E-01
0.00E-01
0.00E-01
0.00oE-01
0.00E-010.00E-01
0.OOE-01
0.OOE-01
0.00E-01
0.00E-01
O.OOE-01
0.00E-01
0.00E-01
0.00E-01
0.00E-01
0.00E-01
o.OOE-01
0.00E-01
0.00E-01
o.ooE-01
O.OOE-01
o00.OE-01
0.00E-01
0.00E-01

9.91E-03
0.00E-01
0.00E-01
0.00E-01
1.88E-05
0.00E-01
0.00E-01
O.00E-01
0.00E-01
2.87E-05
0.005-01
0.00E-01
0.00E-01
0.00E-01
O.OOE-01
O.00E-01
0.00-E01
0,00E-01
0.00E-01
0.00E-01
0.00E-01
o.ooE-01
o.ooE-01
0.00E-01
0.00E-01
0.00E-01
0.00E-01
0.00E-01

------------------------------------------------ -------------------------------

NOTE: Measurement of P-32 and C-14 is not required per Table A4.

NOTE: Zero curies indicates activity was not detected, per Table A4.

REPORT CATEGORY 

TYP E OF ACT IV ITY 
REFORTING PERIOD 

.-

: SEMIANNUAL LIQUID CONTINUOUS AND BATCH RELEASES 
TOTALS FOR EAOI ~~CLIDE RELEASED. 

: ALL RADIONUCLIDES 
: QUARTER t 3 AND QUARTER' 4 

--~------------------------------~=~~~~~~~~~~~~~~~~~~~=~=~=~~~~~==~~~~~~~~=~~ 
: UNIT :QUARTER 3 :QUARTER 4 ~QUARTER 3 :QUARTER 4 : 
: :HOORS :HOURS : HOURS :HOORS : 

NUCLIDE : :4345-6552 :6553-8760 :4345-6552 :6553-8760 : 
----~--~~~~~-~~-~-~~~~-~-----~----------~------~-------------~------------------

ALL NUCLIDES 

---------~----~~-------------------------------------~~~------~---~-~-~-~-~-~-~-H-3 
C-14 
NA-24 
P-32 
CR-Sl 
MN-54 
MN-56 
FE.-55 
FE-59 
CO-58 
CO-60 
NI-63 
NI-65 
CU-64 
ZN-65 
ZN-69 :. 
SR-a5 
RB-86 
RIl-SS 
RB-89 
SR-89 
SR~91 
SR-92 
~-90 
Y~9ll-t 
Y-91 

· · : 
· • 
• · · · · · 
· · · · · • · · 
· · · · · · · · 

CURIES 
CURIES 
CURIES 
CURIES 
CURlES 
CURIES 
CURIES 
CURIES 
CURIES 
CURIES 
CURIES 
CURIES 
CURIES 
CURIES 
CURIES 
CURIES 
CURIES 

: .i CURIES 

· · · · · · 
· · · • · · : 

· · • · 

CURIES 
CURIes 
CURIES 
CURIES 
CURIES 
CURIES 
CURIES 
CURIES 
CURIES 
CURIES 

o .00E-01 
0.00E-01 

: 0.00E-01 
: 0.00E-01 
: 0.00E-01 
: 0.00E-01 
: 0.00E-01 
: 0.00 E-01 

0.00E-01 
0.00E-01 

'. 0.00E-01 
0.00E-01 
0.00E-01 

: O.OOE-Ol 
: 0.00E-01 

0.00E-01 
: 0.00E-01 
: -0.00E-01 

0.00E-01 
: 0.00E-01 

o .OOE-01 
: 0.00E-01 

a .00E-01 
: 0.00E-01 

0.00E-01 
o .00E-01 

.: a .00E-01 
:. 0.00E-01 

; a .00E-01 : 
0.00E-01 
0.00E-01 

: 0.00E-01 : 
: 0.00E-01 : 

a .00E-01 : 
: 0.00E-01 
: 0.00E-01 : 

a .00E-01 : 
O. 00E-01 

: 0.00E-01 
O. a 0 E-01 : 
0.00E-01 : 

: 0.00E-01: 
: 0.00E-01 : 

0.00E-01 
0.00E-01 : 

: 0.00E-01 
: 0.00E-01' 

C.OOE-01 
: O.OOE-Ol : 
: 0.00E-01 : 
: 0.00E-01 : 
: 0.00E-01 : 
: 0.00E-01 
: 0.00E-01 : 
: 0.00E-01 
: 0 .. 00E-01 

o .00E-01 
0.00E-01 
0.00E-01 
0.00E-01 
0.00E-01 
o ~00E-01 
o .00E-01 
0.00E-01 
0.00E-01 
0.00E-01 
O.OOE-01 
o .00E-01 
0.00E-01 
O.OOE-Ol 
O.OOE-Ol 
0.00E-01 
O.OOE-Ol 
O .. OOE-Ol 
O.OOE-Ol 
0.OOE-01 
0.00 E-01 
a.OOE-Ol 
0.00E-01 
0.00 E-01 
0.00E-01 
O.OOE-Ol 
O.OOE-Ol 
O.OOE-01 

; 9.91E-03 ; 
: 0.00E-01 : 
: 0.00E-01 : 
: 0.00E-01 : 

1.88E-05 : 
: 0.00E-01 

a .00E-01 
: 0.00E-01 
: 0 • a a E-O 1 :. 

2.87E-05 
o .00E-01 : 
a .00E-01 : 

: 0.00E-01 
0.00E-01 

: 0.00E-01 : 
: 0.00E-01 : 
: 0.00E-01 : 
; 0.00E-01 

0.00E-01 
0.00E-01 : 

: 0.001::-01 : 
: 0.00E-01 

0.00E-01 : 
: 0.00E-01 : 

0.OOE-01 
0.00E-01 

: a .00E-01 : 
; 0.00E-01 : 

------------------.-------------------------------------------------------------
NOTE: Measurement of P-32 and"C-14 is not required 'per Table A4. 

OOI'E: Zero curies indicates activity was not detected, per Table A4. ... 

• 
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RE-PORT CATEGORY

TYPE OF ACTIVITY
REPORTING PERIOD

: SEMIANNUAL LIQUID CONTINUOUS AND BATCH RELEASES
: TOTALS FOR EACH NUCLIDE RELEASED.
- ALL RADIONUCLIDES
* QUARTER # 3 AND QUARTER t 4

: CONTINUOUS RELEASES : BATCH RELEASES :--------------------------------------------------
: UNIT :QUARTER 3 :QUARTER 4 :QUARTER 3 :QUARTER 4 :
: :HOURS :HOURS :HOURS -HOURS

NUCLIDE :4345-6552 :6553-8760 :4345-6552 :6553-8760 :
m -- --- ------ -- ----m-m--- - ----,- -- ---- ------,---N-- ---m - ------ ---- - -

ALL NUCLIDES CONTINUED

Y -92
Y-93
ZR-95
ZR-97
NB-95
MO-99
TC-99M
TC-101
RU-103
RU-105
RU -106
AG-I 10 M
TE-1 25M
TE-1 27M
TE-1 27
TE -129M
T i29

TV31M
TE-131
TE-1 32
1-130
1-131
1-132
1-133
1-134
1-135
CS-134
CS-136

CURIES
CURIES
CURIES
CURIES
CURIES
CURIES
CURIES
CURIES
CURIES
CURIES
CURIES
CURIES
CURIES
CURIES
CURIES
CURIES
CU RIES
CU RIES
CU RIES
CURIES
CU RIES
CURIES
CURIES
CURIES
CU RIES
CURIES
CURIES
CURIES

0.00E-01
:0.00E-01

: 0.OOE-01
: O.00E-01

0.00E-01
: 0.00E-01
: 0.OOE-01
: O.OOE-01
: 0.OOE-01
- O.OOE-01

0.00E-01
: 0.00E-01

0.00 E-01
:0.00E-01

: 0.OOE-01
: 0.OOE-01
: 0.00E-01

0.OOE-01
: 0.00E-01
: 0.00E-01

0.00 E-01
: 0.00E-01
: 0.00E-01

0.00E-01
:0.00E-01
0.00 E-01

: 0.OOE-01
: 0.00E-01

0.00E-01
0.OOE-01
0.00E-01
0.00E-01
0.00E-01
0.OOE-01
0.00E-01

0.00E-01
0.00E-01
0.00E-01
0.00E-01
0.00E-01
0.00E-01
0.0OE-01
0.00E-01
0.00E-01
0.00E-01
0.00E-01
o.00E-01
0.OOE-01
0.OOE-01
0.OOE-01
0.00E-01
0.00E-01
0.00E-01
0.00E-01
0.00E-01
0.00E-01

o .00E-01
0.00E-01
o.00 E-01
o.00 E-01
o.00E-01
0.00E-01
0.00E-01
0.00E-01
0.OOE-01
0.00E-01
0.OOE-01
0.00E-01
0.00E-01
O.OOE-OI0.00E-01
0.00 E-01
O.OOE-OI
0.00E-01
0.OOE-01
0.00E-01
0.00E-01
0.00E-01
O.00E-01
o.00 E-01
0.00E-01
0.00E-01
0.0OE-01
0.00E-01

0.0OE-01
o.00E-01
0.00E-01
0.00 E-01
0.00E-01
0.00E-01
0.00E-01
0.OOE-01
0.00E-01
0.00E-01
0.00E-01
0.0OE-01
0.00E-01
o .00E-01
0.00E-01
0.00 E-0 1
0.00E-01
o.0 0E-01
0.OOE-01
0.00E-01
0.00E-01
0.00E-01
0.00E-01
o .OOE-01
0.00E-01
0.00E-01
0.OOE-01
0.00E-01

NOTE; Zero curies indicates activity was not detected, per Table A4.

-0

0

REPORT .CATEGORY 

TYPE. OF ACT IV lTY 
REPOR'fING PER 100 

• 

J:'aqe ~4 

: SEMIANNUAL LIQUID CONTINUOUS AND BATCH RELEASES 
TOTALS FOR EACH NUCLIDE RELEASED. 

: ALL RADIONUCLIDES 
QUARTER • 3 AND QUARTER t 4 

------------~~---------------------~---------
: CONTINUOUS RELEASES : BATCH 

;!. 

RELEASES . . 
------------------------------------------------~----------------~--~-~---------

NUCLIDE 

; UNIT 

· · 
:QOARTER 3 :QUARTER 4 :QUARTER 3 :QUARTER 4 : 
: HOURS :HOURS :HOURS :HOURS : 
:4345":6552 :6553-8760 :4345-6552 :6553-8760 : 

---~~-----~~--~~~--~------~---~-~~--~~--------------------------------~---------
/ 

ALL NueL IDES CONTINUED 

----------~----;---------------------------------------------~------------------
Y-92 
Y-93 
ZR-95 
ZR-97 
NB-95 
MO-99 

I 

TC-99l-l 
TC-101 
RU-103 
RU-IOS 
RU-106 
AG-IIOM 
TE-125M 
TE-127M 
TE-127 
TEI29M 
T 29 
T 31M 
TE-131 
TE-132 
I-130 
1-131 
1-132 
1-133 
1-134 
1-135 
CS-134 
CS-136 

· · 
· · • • 

: 

· · 
· · 

: 

· · 
· · 
· · 
· · · • 
· · · • 

: 

CURIES 
CURIES 
CURIES 
CURIES 
CURIES 
CURIES 
CURIES 
CURIES 
CURIES 
CURIES 
CURIES 
CURIES 
CURIES 
CURIES 
CURIES 
CURIES 
CURIES 
CURIES 
CURIES 
CURIES 
CURIES 
CURIES 
CURIES 
CURIES 
CURIES 
CURIES 
CURIES 
CURIES 

o .00E-01 
O.OOE-Ol 
0.00E-01 
0.00E-01 
0.00E-01 
0.00E-01 
0.00E-01 
O.OOE-Ol 
0.00E-01 

: 0.00 E-01 
o .00E-01 
0.'00E-01 
0.00E-01 
0.00E-01 

: 0.00E-01 
: 0.OOE-01 
: 0.00E-01 
:-0.00£-01 

0.00E-01 
0.00E-01 
0.OOE-01 

: 0.00E-01 
: 0.00E-01 

O.00E-01 
o .00E-01 
0.00 E-01 
0.00E-01 
o .OOE-Ol 

0.00E-01 : 0.00E-01 
: 0.00E-01 : 0.00E-01 
: 0.00E-01 0.00E-01 

0.00E-01 0.00E-01 
: D.OOE-Ol : 0.00E-01 

0.00E-01 0.00E-01 
0.00E-01 0.00E-01 
0.00E-01 0.00E-01 

: 0.00E-01 0.00E-01 
0.00E-01 0.00E-01 
0.00E-01 0.00E-01 
0.00E-01 0.00E-01 

: 0.00£-01 0.00E-01 
0.00E-01 0.00E-01 
O.OOE-Ol 0.00E-01 

: O.OOE-Ol : 0.00E-01 
0.00E-01 0.00E-01 
0.00E-01. 0.00E-01 

: 0.00E-01 : 0.00E-01 
0.00E-01 : 0.00E-01 
0.00E-01 0.00E-01 

: 0.00E-01 O.OOE-Ol 
: 0.00E-01 : 0.00E-01 

O.OOE-Ol 0.00E-01 
: 0.00E-01 O.OOE-Ol 
: 0.00E-01 : 0.00E-01 
:- 0.00E-01 0.00E-01 
: 0.00E-01 : 0.00E-01 

O.OOE-Ol : 
0.00E-01 : 
0.00E-01 
0.00 E-01 
0.00E-01 : 
o .00E-01 
0.00E-01 : 
a .00E-01 
o .00E-01 
0.00 E-01 t· 

: O.OOE-Ol : 
:,O.OOE-Ol 
: ·0 .00E-01 : 

0.00E-01 : 
: 0.00E-01 ~ 
: 0.00£-01 : 

a .00E-01 
o .00E-01 : 

: 0.00E-01 
0.00E-01 : 
o .00E-01 : 
o .00E-01 

: 0.00E-01 : 
o .OOE-Ol 

: 0.00E-01 : 
: 0.00E-01 : 
: a .00E-01 : 
: 0.00E-01 

~---------~----------------~-------~-~~~~~~~~--~~---~~-~--------------~---------

NC1I'E: Zero curies indicates activity was not detected, per Table A4. 

• , 

_.- -----------------------------_ ... 



TABLE C2.1 (c6nitijiued)

EPORT CATEGORY

YPE OF ACTIVITY
EPORWIING PERIOD0

Page 25

SEMIANNUAL LIQUID CONTINUOUS AND BATCH RELEASES
= TOTALS FOR EACH NUCLIDE RELEASED.

ALL RADIONUCLIDES
- QUARTER # 3 AND QUARTER # 4

: CONTINUOUS RELEASES : BATCH RELEASES :

: UNIT :QUARTER 3 :QUARTER 4 :QUARTER 3 :QUARTER 4 :
:HOURS :HOURS :HOURS :HOURS

UCLIDE :4345-6552 :6553-8760 :4345-6552 :6553-8760 :
-------------------------------------------------------------------------------

LL NUCLIDES CONTINUED
---------------------------------------------------------------------------------

S-137
S-138
A-139
A-140
A-141
A-142
A-140
A-142
E-141
E-143
E-144
R-143
R-144
D-147

R-85M
R- 85
R-87
R-88
R-89
R-90
E-131M
E-133M
E-133
E-135M
E-135

CURIES
CURIES
CU RIES
CU RIES
CURIES
CU RIES
CURIES
CU RIES
CURIES
CURIES
CURIES
CURIES
CURIES
CURIES
CURIES
CURIES
CU RIES
CURIES
CURIES
CURIES
CURIES
CURIES
CURIES
CURIES
CU RIES
CURIES
CURIES
CURIES

0,00E-01o.00E-01
0.00OE-01
O.OOE-0l
O.OOE-01
0.OOE-01
0 .OOE-01
0.0OE-01
o.OOE-01
O.00E-01
0.00E-01
O.OOE-O1
0.00E-01
0.00E-01
0.OOE-01
0 .OOE-0l0.00E-01O.OOE-01

O.OOE-O1
o ,00E-010.00E-01
0.00E-010.00 B-Cl

0.OOE-01
0.00E-01

O.OOE-01
0.00E-01
O.OOE-01

0.OOE-01
0.00E-01

O.OOE-01
0.OOE-01
0.0OE-01
0.00E-01
0.00E-01
0,OOE-01
0.OOE-01
0.00E-01

* .OOE-01
0.00E-01
0.OOE-01
0.00E-01
0.00E-01
0.00E-01
0.00E-010,00E-01
0.00E-01
0.00E-01
0.00E-01
0.OOE-01
0.00E-01
0.00E-01
0.0OE-01

0.00GE-0l

0.OOE-01
0.OOE-01

0.00E-01
0.OOE-01
0.00E-01
o. OE-Ol0,00E-01
0.OOE-01
0.OOE-01
0.OOE-01
0,00E-01
0.OOE-01
0.0OE-01
0.OOE-01
0.00E-01
0.00E-01
0.OOE-01
0.OOE-01
O.OOE-01
0.OOE-01
0.00E-0l
0.OOE-01
0.00E-01
o.00E-01
o .00E-01
0.OOE-01
0.OOE-01
0.0OE-01
0.OOE-01
0.00E-01

0.00E-010.00E-01
0.OOE-0l
0.00E-01
0.OOE-01
0.OOE-01

0.OOE-0l0.00E-01
0.OOE-01O.OOE-O1

0.OOE-01
0.OOE-01
0.OOE-O1
0.OOE-01
0.00E-01
0.00E-01
O.OOE-01
o.OOE-0l
0.OOE-01
O.OOE-01
O.OOE-01
O.OOE-01
0.00E-01
0.OOE-01
O.OOE-01
0.00E-01
0.00E-01

----------------- 0------------------------------------------------

NOTE: Zero curies indicates activity was not detected, per Table A4.

0
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EPORT CATEGORY 

YPE OF ACT IV ITY 
EPOR"l'ING pERIOD 

e 

TABLE C2.1 (contiriued) . - " 
Page 25 

; SE~UANNUAL LIQUID CONTINUOUS AND BATCH RELEASES 
: TOTALS FOR EACH NUCLIDE RELEASED. 
: ALL RADIONUCLIDES 

QUARTER t 3 AND QUARTER t 4 

--------------~--------------~---------------
: CONTINUOUS RELEASES : BA'rca RELEASES . . 

---------------------------------------~--------------------------~---~--------
: UNIT 
: 

UCLIDE 

:QUARTER 3 :QUARTER 4 :QUARTER 3 :QUAR'l.'ER 4 : 
: HOURS :HQURS :HOURS :HOURS : 
:4345-6552 :6553-8760 :4345-6552 :6553-8760 : 

---------------~----------~--~-----~----------------------------------~--------

LL NUCLIDES CONTINUED 

-------------~~---~---~-----------~~-~~~--------.-----~------------------------
S-137 
S-138 
A-139 
A-140 
A-141 
.A.-142 
A-140 

"A-142 
"E-141 
£-143 
E-144 
R-143 
R-144 
D-147 
-~ 
~~ 
R-8SM 
R-a5 
R-87 
R-8S 
R-89 
R-90 
E-131M 
E-133M 
£-1"33 
E-135M 
E-135 

· · 
· · · • · · · · · · : 

· · 

: 
· · · · · • 
: 

· · 
: 

· • 
• • · · 

CURIES 
CURIES 
CURIES 
CURIES 
CURIES 
CURIES 
CURIES 
CURIES 
CURIES 
CURIES 
CURIES 
CURIES 
CURIES 
CURIES 
CURIES 
CURIES 
CURIES 
CURIES 
CURIES 
CURIES 
CURIES 
CURIES 
CURIES" 
CURIES 
CURIES 
CURIES 
CURIES 
CURIES 

: a .00E-01 
: 0.00E-01 : 
: 0.00E-01·: 
, a .OOE-Ol : 
: 0.00E-01 : 
: "0.00E-01 : 
: 0.00E-01 
: 0.00E-01 : 
: 0.00E-01 

0.00E-01 
0.00E-01 
0.00E-01 
0.00E-01 
0.00E-01 
o .00E-01 
0.00E-01 
O.OOE-Ol 
o .00E-01 

0.00E-01 
0.0 OE-O! 
0.00E-01 
0~OOE-01 

0.00E-01 
: 0.00E-01 
J " 0.00E-01 

0.00E-01 
: 0.00E-01 : 

0.00E-01 
0.00E-01 

: 0.00E-01 : 
0.00E-01 : 

: 0.00E-01 

0.00E-01 
0.00E-01 
0.00E-01 
0.00E-01 
0.00E-01 
0.00E-01 
0.00E-01 
0.00E-01 
o .00E-01 
0.00E-01 
0.00E-01 
0.00E-01 
0.00E-01 

: 0.00E-01 : 
0.00E-01 : 
o .00E-01 : 
0.00E-01 : 
o .00E~01 
0.00E-01 
0.00E-01 
0.00E-01 
0.00E-01 

: 0.00E-01 
0.00E-01 

0.00E-01 
: a .00E-01 

0.00E-01 
O.OOE-Ol 
0.00E-01 
0.00 E-01 
0.00E-01 
0.00E-01 
a .00E-01 
a .00E-01 
a .00E-01 
0.00E-01 
o .00E-01 

: 0.00E-01 
: 0.00E-01 

0.00E-01 
0.00E-01 
0.00E-01 
0.00 E-01 

: 0.00E-01 
0.00E-01 

: 0.00E-01 
o .00E-01 

: 0.00E-01 
o. 00E-01 
0.00E-01 

: 0.00E-01 
0.aOE-01 

o .OOE-O! : 
0.00E-01 : 
0.00E-a1 : 
O.OOE-Ol 
0.00E-01 
0.00E-01 : 
0.00E-01 : 
0.00E-01 : 
0.00E-01 : 

: 0.00E-01 : 
: 0.00E-01 

0.00E-01 
: 0.00E-01 : 

0.00E-01 : 
0.00E-01 

: 0.00E-01 
: O.OOE-Ol : 
: '0 .00E-01 

0.00E-01 : 
0.00E-01 : 
0.00E-01 

: 0.00E-01 : 
: 0.00E-01 
: 0.00E-01 

0.00E-01 : 
0.00E-01 : 
o .00E-01 
0.00E-01 : 

----~~-~-~--~.----------~-~-~-------------~-~---~--~-~--~-~---~---~-------~.--~ 

NaI'E: Zero curies indicates activity was not detected, per Table A4 • 

• 
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REPORT- CATEGORY : SEMIANNUAL LIQUID CONTINUOUS AND BATCH RELEASES
: TOTALS FOR EACH NUCLIDE RELEASED.

TYPE OF ACTIVITY : ALL RADIONUCLIDES
REPORTING PERIOD : QUARTER # 3 AND QUARTER # 4

: CONTINUOUS RELEASES :- BATCH RELEASES

: UNIT :QUARTER 3 :QUARTER 4 :QUARTER 3 :QUARTER 4 :
:HOURS :HOURS :HOURS :HOURS

NUCLIDE :4345-6552 :6553-8760 :4345-6552 :6553-8760 :
------------------------ m--------------------------------------

ALL NUCLIDES CONTINUED
XE-137 : CURIES : -. 00E-01 : 0.O-E-0- : 0.O-E-01 : -. O-E-01- -
XE-138 : CURIES : 0.OOE-01 : 0.00E-01 : 0.00E-01 : O.OOE-01 :
AR-41 : CURIES : O.OOE-01 : O.OOE-01 : 0.00E-01 : 0.OOE-01 :

SR-90 : CURIES : O.OOE-01 : 0.0OE-01 : 0.OOE-01 : 0.00E-01 :
G ALPHA : CURIES : 0.00E-01 : O.OOE-01 : 0.OOE-01 : .OOE-01 :
OTHER : CURIES : O.OOE-01 : O.OOE-01 : 0.OOE-01 : 0.OOE-01 :

TOTAL FOR PERIOD : CURIES : O.OOE-01 : 0.OOE-01 : O.OOE-01 : 9.96E-03 :
: e c s c av---------------- -- - -------------------

(E : Zero curies indicates activity was not detected, per Table A4.

REPORT· CATEGORY 

TYPE OF AC'l'IV ITY 
REPORTING PER 100 

" • 

Page 26 

: SEMIANNUAL LIQUID CQttTINOOUS AND B~Tat RELE:ASES 
: TOTALS FOR EACH NUCLIDE RELEASED. 

ALL RADlotlUCL IDES 
: QUARTER I 3 AND QUARTER • 4 

-~-----------------------------------~-------
: CONTINUOOS RELEASES :. BATOI RELEASES · · 

-~-----------------~~~--~-----------------------------------------------------"--

NUCLIDE .-

: UNIT 
· • · • 

:QUARTER 3 :QUARTER 4 :QUARTER 3 :QUARTER 4 : 
: HOURS :HOURS :HOURS :HOURS : 
:4345-6552 :6553-8760 :4345-6552 :6553-8760 : 

~-------------------~-~-~~~~~~--~-~-~-----------~~-----~-~-~--~----~------------

ALL NUCLIDES CONTINUED 

-~--~-----------~~~-~------------~--~----------~--------------------------------
XE-137 • CURIES 0.00E-01 0.00E-01 · o .00E-01 0.00 E-01 · · · · XE-138 CURIES 0.00E-01 O.OOE-Ol 0.00E-01 · 0.00E-01 · · · AR-41 CURIES · o .00E-01 · 0.00E-01 0.00E-01 0.00E-01 · • • · SR-90 · CURIES · 0.00E-01 · 0.00E-01 o .00E-01 O.OOE-Ol · · · · · G ALPHA · CURIES · O.OOE-Ol O.00E-01 · 0.00E-01 0.00E-01 · · • • • 
OTHER · CURIES · 0.00E-01 o .00E-01 0.00E-01 · 0.00E-01 · · · 
-----------------------------------------------~-~--------~------~~---~---------
'roTAL FOR PER roo : - CURIES : 0.00E-01 : 0.00E-01 : 0.00E-01 : 9.96E';'03 : 
-~-----~--~-~~-~--~---------~-~~-~-~-~--~-~----------------------------------~--

Zero curies indicates acti vi ty ~ not detected, per Tab le A4 • 

• 
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(3131 S86-4150 hreah 1, 1990

Wc-90-oo28

I. S. Nluclear Regulatory-Coamisston 
ýr INS)

Attention: Document control Desk

Maahngton, D). C. 20555.A

Leferences: (1) Fermi 2
NAC Docket No. 50-341
NRC License No. WF-F43

(2) Appendix A, Facility Operating License

30. NPF-43, Technical Specification
6.9.1.8

Subject: Seal-Annual: Rdiological Effluent Release Report

The Seml-Annual Erfluent.Release Report for Feral 2 is

attached. This report ls1being transmitted In compliance,

wlth Reference 2 and Regulatory Guide 1.21, Revision 1. The%

attached report covers.the period fron July 1, through.

December 31, 1989.

Due to improved me ,hods for determining noble ps.. releases

from Fermi 2, the !;.eported noble gas releases and doses for

July 1, 1988, through, December 1, 1988, have been

recalculated, and we c:.ontained within the report.

Diurng this reporting period there were no Instances of

amonitored or unplanned radioactive releases from the site.

Please direct any questions or requests for additional

Wnformatlon to Joseph Pendergast at (313) 586-1682..

Siererly,

Wo: A. 9. D•VIs
a. C. anop
V. G. Rogers
J. F. Stane
Region III

~ HOIItI o,.~ "''Ohway 
Newporl. Mll:lugao ./1166 
(3131 58$-4'~ 
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S 1. INTRODUCTION

The Detroit Edison Fermi 2 Nuclear Power Plant is designed and *perated to strictly

control and monitor the release of radioactive effluents to the environment in

accordance with Nuclear Regulatory Commission (NRC) and Detroit Edison Company

requirements. This Semiannual- Radioactive Effluent Release Report is submitted In

accordance with Fermi-2 Technical Specification 6.9.1.8 and NRC Regulatory Guide

1.21. This report provides the following information required by those references:

1. Summation of the quantities of radioactive material (in the form of gases and

liquids) released from theq plant and analysiskof the radiological impact of these

releases

2. Summation of quantitiesoiqf radioactive material contained in 'solid waste

packaged and shipped for off-site disposal

3. Changes to the Process Control Program (PCP)

4. Changes to the Offsite Dose Calculation Manual (ODCM)

This report covers the period of July 1 through December 31. 1989...

During 1989, the total gaseous: and liquid radioactive effluent releases and resulting

dose to the public were maintained As Low As Reasonably Achievable (ALARA). A,

summary of the dose due to radioactive effluents in comparison to NRC limits is

shown below:

NRC DOSE LIMITS FERMI-2 ESTIMATED PERCENT OF

(10CFR50 APPENDIX I) DOSE IN 1989 ALLOWABLE LIMITS

GASEOUS EFFLUENTS

Noble Gases (Unrestricted Area).

S<10 gamma mrad/year to air 1.36 E-1 mrad 1.36%

<20 beta mraed/year to air 1.69 E-1 mrad 0.85%

Dose to an Individual from 1-131. 133, Tritium and Particulates

c 15 mrsem/year to any organ. 5.03 E-2 mrem 0.34%

UC"UID EFFLUENTS

'<3 mrem/Vear to total body 3.33 E-2 mrem 1.11%

<10 mrem/year to any organ 7.51 E-2 mrem 0.75% j

Section 11 of this report presents the supporting data behind the summation.
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2. REGULATORY LIMITS

The Nuclear Regulatory Commission limits on liquid and gaseous effluents are

incorporated In the Fermi 2 Technical Specifications. These limits prescribe the

maximum quantities and rates of release for radioactive effluents resulting from

normal operation of Fermi 2. The limits are defined in several ways to limit the

overall Impact on persons living near the plant. The limits are. described below:

A. Gaseous Effluents

1. Dose rate due to radioactive materials released in gaseous effluents from the

site to areas at and beyond the site boundary shall be limited to the following:

a. Noble gases

Less than or equal to 500 mrem/year to the tovil body

Less than or equatLto 3000 mrem/year to the skin

b. Iodine 131, 133; tritium, and for all radionuclides in particulate.form with

half lives greater than 8 days.

Less than or. equal. to 1500 mrem/year to any organ.

2. Air dose due to nobie g ases released in gaseous effluents from the reactor: to

areas at and beyond-the site boundary shall be limited to the following:

a. Less than or.equal to 5 mrads for gamma radiation

Less than or equal to 10 mrads for beta radiation

-During . Vy calendar quarter

b. Less than or equal to 10 mrads for gamma radiation

Less than or equal to 20 mrads for beta radiation

-During any calendar year

3. Dose to a member of'the public from Iodine-131, 133. tritium. and all

radionuclides In particulate form with half lives greater than 8 days in gaseous

effluents released from the reactor to areas at and beyond the site boundary',

shall be limited to the following:

a. Less than or equal to 7.5 mrems to any organ

-During any caleridar quarter

b. Less than or nqual'to 15 mrems to any organ

-During any calendar year

..,. ' 4•. :.

2. REGULATORY LIMITS 
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B. Liquid Effluents

1. The concentration of radioactive material released in liquid effluents to
unrestricted areas shall be limited to the concentrations specified In Title 10 ofthe Code of Federal Regulations Part 20 (Standards for Protection Against
Radiation), Appendix B, Table 1i, Column 2 for radionucildes other than

,dissolved or entrained noble gases. For dissolved or entrained noble gases,the concentration shall be limited to 2,10-4 (.0002) microcuries/mi total
activity.

2. -The dose or dose commitment to a member of the public from radioactivematerials in liqu;1 effluents released from the reactor to unrestricted areasshall be limited to:

a. Less then or equal to 1.5 mrem to the total body
Less than or equal to 5 mrem to any organ
-During any calender quarter-

b. Less than or equal. to 3 mrem to the total body
Less than or equal to 10 mrem to any organ
-During any calender year

S. MAXIMUM PERMISSIBLE CONCENTRATION (MPC)

As required by NRC Regulatory Guide 1.21, the MPC's used to calculate permissiblerelease rates and concentrations are described below:

A. Gases

The dose. rate due to gaseous effluents is calculated in accordance with the Fermi 2 -Offsite Dose Calculation Manual (ODCM). The maximum permissible dose rates forgaseous releases are defined in Fermi 2 Technical Specifications:

Technical Specification 3.11.2.1.s (Dose rate at the site boundary from gaseous itseffluents in the the form .of noble gases):

-Less than or equal to 500 mreno/year to the total body .
-Less than or equal to 30O mrem/year to the skin

Technical Specification 3,11.2.1.b (Iodine-131, 133. tritium and particulates with Ahalf-lives greater than 8 days):

-Less than or equal to 1500 mreo/year to any organ

r !ii

8. liquid Effluents 
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B3. Uquids

Allowable liquid release rates are calculated in accordance with the Fermi-2 Offsite

Dose Calculation Manual (ODCM). The maximum permissible concentration (MPC) for

liquids used for these calculations are taken from 10CFR20, Appendix B, Table II.

Column 2. The most restrictive MPC Is used In all cases. For dissolved and entrained.

gases the MPC of 2E-4 microcuries/mil Is spolied. This MPC Is based on the X9-135

MPC in air (submersion dose) .Converted to an equivalent concentration In water as

discussed in the International COmmission on Radiological Protection (ICRP)

Publication 2.

4. AVERAGE ENERGY

The calculated site boundary dose rates for Fermi 2 are based on identification of

individual isotopes and on use of dose factors specific to each identified isotope or a

highly conservative dose factor. Average energy values are not used in these

calculations, and therefore need not be reported.

5. MEASUREMENTS AND APPROXIMATIONS OF TOTAL ACTIVITY

As required by NRC Regulatory Guide 1.21, this section describes the methods used

to measure the total radioactivity in effluent releases and to estimate the overall

errors associated with these measurements. The effluent monitoring systems are

described in Chapter 11.4 of the Fermi-2 Updated Final Safety Analysis Report.

(UFSA4)

A. Gaseous Effluents

1. Fission and Activation Poases

Samples are obtained from each of the seven plant radiation monitors whichk

continuously monitor the six ventilation exhaust points and from the Offgas

Vent. Pipe which carries the gland seal condenser exhaust, mechanical vacuum

pump exhaust, and treated offgas streams. The fission end activaton gases

are quantified by gamma spectroscopy analysis of periodic samples. The

following are typical fission and activation gases that are quantified for dose

calculations:

"Krpton (Kr)-85m Xenon (Xe)-133 Xenon (Xq)-135

Xenon (Xe)-135m Xenon (Xe)-137 Xenon (Xe)-138

Argon (Af)-41

The values reported in Section 8 are the sums of all fission and actWetlon .

gases quantified at all monitored release points.

Considering the inherent variability In radiation measurement and the

uncertainties in sample volume, flow rate, and pressure measurements, Detroit

Edison estimates that the total uncertainty of Its fission and activation gas

measurements is 7 percent low and 50 percent high.(

8. Uquids 

Allowable liquid release fates are calculated in accordance with tne Fermi-2 Offait. 
Dose Calculation Manual (ODeM). The maximum permissible concentration (MPel for 
"quids used for these calculations are taken from 1OCFR20. Appendix B, Talble II. 
Column 2. The most restrictlveMPC Is used In ell case!. For dissolved and entr.alnea. 
gasas the MPC of 2E-4 microcur!es/ml Is apglied.Thls MPC is blSed on the )(8-135·· 
MPC In Ilr (submersion dose) converted to an equlvillentconcentration in water as 
discussed In the International Commission on Radiological Protection (ICRP) 
PubliCation 2. . 
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... 

.. ~\ , 

.',". 
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I. MEASUREMENTS AND APPROXIMATIONS OF T.OTAl ACTlVtrY. 

As required by NRC Regulato.;v GUide 1.21. this section describes the methods used 
to measure the total radioactivity in effluent releases aod to es!imato the ovorall 
errors· associated with these measurements. The effluent monit.oring systems are 
described in Chapter 11.4 of the fermi-2 Updated Final SafetvAnalvsla Repo~ 
(UF$AR). ,., 

A. Gaseous Effluents 

1. FISSiOn and Aetiv8tion q.sas 

S.mpl~S lire obtained f~~m 8ach of the seven plant radl8~fon mon/tof$ 
continuously monitor ttnl sb( ventilation exhaust points and from the Ottg.. . 
Vent Pipe which carries the gland seal condenser exhaust. mechanical V8CUU", . 
pump exhaust. and treated offges streams. The fission end activation g .... 
• re quantified by gamma spectroscopy analysis of periodic .ampl... The 
following 'f. tvpical fission and activation gases that af. quantified for daa.t; 

::::::~85m "0 Xenon (Xel-133 Xenon ~rl35 .~:, {ii'~~!J 
Xenon (Xo)-135m Xenon (Xe)-137 Xenon exe,-l38 , '~; 
Argon (Ar)-.1 . , /:;(:~};:~A~ij;~;;\~ 
The values reponed In Section 9 81'0 the sums of all fl'slon and IctMnlon'''i .... ":"'> 
gases quantified at all monitored refease polnts.:,{: 

< )!.i,": ····.~i: 
:,';-'-' . ::.: .. ~.{: 

Considering the Inherent variability In radiation measurement and ute ,<\ 

uncertainties In sample volume. flow rate, and pressure measurements, DetrOIt 
Edison estimates that the total uncertainty of tts fission and activation gas 
measurements is 7 percent low and 50 percent high. 
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2. Radioiodines

Samples are obtained from each of the seven plant radiation monitors, which

continuously monitor the six ventilation exhaust points. The radiolodines are

entrained on charcoal and then quantified by gamma spectroscopy analysis.

For each sample the duration of sampling and continuous flow rate through

the charcoal are used in determining the concentration of radiolodines. From

the flow rate of the ventilation system a rate of release can be determined.

The radioiodines usually quantified for dose calculations are the following:

Iodine (I)-131 Iodine (1)-132

Iodine (1)-133 Iodine (l)-135

The values reported in Section 9 are the sums of all radioiodines quantified at

all continuously monitored release points.

Considering the inherent variability in radiation measurements and the

uncertainties in sample volume, flow rate, and pressure measurements, Detroit

Edison estimates that the total uncertainty of these measurements is 23

percent low and 55 percent high.

3. Particulates

Samples are obtained from each of the seven plant effluent radiation monitors,

which continuously monitor the six ventilation exhaust points. The particulates

are collected on a filter and then quantified by gamma spectroscopy analysis.

For each sample the duration of sampling and continuous flow rate through

the filter are used in determining the concentration of particulates. From the

flow rate of the ventilation system a rate of release can be determined.

Radioactive activation and fission products that are typically found include the

following:

Manganese (Mn)-54 Iron (Fe)-59 Cobalt (Co)-58

Cobalt (Co)-60 Zinc (Zn)-65 Chromium (Cr-51)

Barium (Ba)- 139 Barium (Ba)-140 Lanthanum (La)- 140

Yttrium (Y)-91m Strontium (Sr)-91 Rubidium (Rb)-89

Cesium (Cs)-138 Technetium (Tc)-99m

A composite of the filters from each ventilation release point are analyzed

monthly for gross alpha radioactivity using gas proportional counting

methods. Quarterly the filters are radiochemically separated and analyzed for

Strontium (Sr)-89/90 using various analytical methods. If found these

radionuclides are reported as total particulate activity.

The values reported in Section 9 are the sums of all particulates quantified at

all monitored release points.

Considering the inherent variability in radiation measurements and the

uncertainties in zample volume, flow rate, and pressure measurements, Detroit

Edison estimates that the total uncertainty of these measurements is 23

percent low and 55 percent high,

mmwaamQ=, ______ m _____ 
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V• 4. Tritium

Samples are obtained for each of the seven plant effluent radiation monitorswhich continuously monitor the six ventilation exhaust points. The sample ispassed through a bottle containing water and the tritium is "washed" out to
the collecting water. Portions of the collecting water are analyzed for tritiumusing liquid scintillation counting techniques. For each sample, the duration of
sample and sample flow rate Is used to determine theconcentration. From
the. flow rate of the ventilation system a release rate can be determined.
The values reported in Section 9 are the sums of all tritium quentitied at all
monitored release points.

Considering the inherent Variability in radiation measurement and theuncertainties in sample volume, flow rate, and pressure measurements. Detroit
Edison estimates that the total uncertainty of these mvasurements is 12
percent low and 51 -percent high.

B. Uquid Effluents

The liquid radwaste proceOssirg system and the liquid effluent monitoringsystem are desc-ibed inh'he Fermi-2 UFSAR.
1. Fission and activation products

Before the contents of each holding tank is discharged to the environment, a
representative sample ofj the tank's contents is taken and retained. Thesample allows for the determination of radioactive material concentrations and-
establishes the r* j at Whfich the radioactive material can be discharged to the
environment. Radioactive activation and fission products that are typicallyfound include the following:

Manganese (Mn)-54
Cobalt (Co)-58
Zinc (Zn)-85

Iron (Fe)-S9
Cobalt (Co)-60

,: Barlum (Ba)-131

Chromium (We)-51
Silver (Ag)-110m
Technetlum (Tc)-99m

At the and of the calendar. quarter a composite sample is made of elldischarge samples taken i-during the quarter. This composite -sample consistsof portions of each discharge sample which are propoitional to the volumesdischarged. The composite sample is analyzed for Iron (Fe)-56 and Strontium(Sr)-89/90. Radiochemickf separations and various analytical methods weused to quantify the amounts of Sr-89/90 and Fe-S5.
The'values reported in Section 8 are the sums of all fission and activationproducts found In all batch releases.

Considering the Inherent variability In radiation measurement and theuncertainties in sample flow rate and volume measurements. Detroit Edisonestimates that the total uncertainty in liquid fission and activation productmeasurements Is less than 14 percent.(

\ 

\ 

4. Tritium 

Samples are obtained for each of the seven pfsnt effluent radiation monitors 
which continuouslv monitor the si>c ventilation eJChaustpo'nts. The samp'. i$ 
passed through a bottle containing water and the tritium '8 '"Washed" out to 
the collecting water. Ponions of the coffeetlng water are analyzod for tritium 
usIng liquid SCintillation counting U chnlques. For .,ch slimp", the duraflon of 
sample and sample .flowrafe Is used to determine thaconc.fltr.ttOn. From 
the trow rate 01 the ventilation system a release rate can be determined. 

The values reported,ln Section 9 are the sums of .aU trltfom quantified at ." 
monitored r.'eaSepOjnt~ .. 

: . l, ~,:; :': • .'" ~ I' 

Considering the inherent v.riabilltv In radiation measurement and the 
uncertainties in sample volume. flow rate. and pressure measurements. Oeuoit 
Edison estimates that the total uncertainty of these mwasurement$ is 12 
percent 'ow and 51 ·percent high. 

B. LIquid Effluents 

1. 

.' ,..... .' . - . 

The riquid radwastep~.oceSSjng system lJnd the liquid efftuent monltorfng 
system are desc~ibed·j,l':tt!e Fermi-2 UFSAR. 

.: -,/ .. '-, .. 

FIssion and activation~rOducts 

Before the contents of~;~h holding tank is discharged to the enVironment, • 
representative sample arthe tank's contents is taken and fetained. The···· . 
samp'e arrows for the~et(lrmin8tion of radioactive material cone.ntfet/ons and 
establishes the rtni 8t Which the radioactive mat "rial can be discharged to the 
environment. RadfOltct;ve. activation and liss;on products that ,f. typlcallv .. 
found Include the to"ow~ng: 

Manganese (Mn)-54 
Cobalt (Co)-58 
Zinc (2n)-65 

.. :.' ... ~ . ': . .' 

. '.' ·.ron (Fe)-S9 
.' Cobalt (Co)-60 

.. • .'Serlum (Sa)-131 

ChromIum (C)')-S 1 
Sliver (Ag)-11Om 
TechnetIum (TC)-99m 

At the ,nd of the calendar quarter a composite lamp'. Is made or eI' 
discharue sampr.,s t.keri'durJng the quarter. This composit •• ample cons.st. 
of portions or each discharge sample whIch ar. proportion. I to the vofum .. 
discharged. The composite sample Is analyzed for fron (F.)-65 and Strontium 
(Sr)-89/90, Radiochemlc" lep.rations and various enalytlca' methads are 
used to quantify the amounts of Sr-89/9O and Fa-55. 

Th. 'vatues reported in S~ctJon 8 .re the sums of an flllion and activatfon 
products found In all batch ref.ases. 

Considering the Inherent variability In tAdi.tlon measure.ment and t2te 
uncertainties In samp/. flow rate and volume measuremenfS, Oetrolt Edison 
estimates that the total uncertainty in Uquid fission and activ.tion pr9duC! 
measurements Is less than 14 percent. . 

.~.' . 
~: . " 
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2. Tritium

Before the contents of each holding tank is discharged to the environment, a

representative sample of the tank contents is taken and retained. At the end

of the calendar month acomposite sample Is made of all discharge samples

taken during the month. This composite sample consists of portions of each

discharge sample which kre proportional vo the volumes discharged. The

composite sample is analyzed for tritium by liquid scintillation counting.

The values reported in Section 8 sums all tritium quantified from all batch

releases.

Considering the Inherent .variability in radiation measurement and the

uncertainties in flow rate and volume measurement, Detroit Edison estimates

the total uncertainty in Tritium measurements is less than 14 percent.

3. Dissolved and Entrained Oases

Prior to releasing liquid radioactive waste to the environment a sample is.

taken from the radwaste holding tank. This sample is representative of the..

tank's contents. The sample is examined using gamma spectroscopy to

determine the dissolved and entrained noble gases. The following radiogases

are typical of those which may be found:

Xenon (Xe)-133 Xenon (Xe)-435 •

The values reported in Section 8 are the sums of all radiogases found for all

batch releases.

Considering the inherent variability in radiation measurement and the,,.

uncertainties in flow rate and volume measurements, Detroit Edison estimates

that the total uncertainty in dissolved and entrained gases measurements is

less than 15 percent.

4L Gross Alpha <
Before the contents of each holding tank is discharged to the environment, a - -,

representative sample of the tank's contents is taken and retained. At the end

of the calendar month a composite sample is made of &-I discharge samples

taken during the month. -.This composite sample consists of portions of each

discharge sample which are proportional to the volumes discharged. The ".4

composite sample Is analyzed for gross alpha radioactivity by gas proportional

counting.

The values reported in Section 8 are the sums of the gross alpha radioactivity
from all batch releases.

2. Tritium 

3. 

Before the contents of each holding tank is dlscharg.d to the .nvironment, a 
repres.ntatlve sample of the tank contents II taken and retained. At the end 
of the calendar month a· composite sample Is made of an discharge. samples 
taken during the month .. This composite sample consists ofpordons 01 each 
discharge sampl, which br. proportionallo the volumes discharged. The 
composite sample Is analyzed for trttium by liquid scjntillation co"",tlng. 

The values reponed in Section 8 sums a/l tritium quantified from all betch 
rel •••• s.. 

Considering the 'I'lherent'variabilitv In radiation measurement and tht9 ... 
uncertainties in flow rate and volume measurement, Detroit Edison estimates 
the total uncertainty In Tritium measurements is less than 14 percent. 

Dissolved and EntrillinlDd (3ases 

Prior to releasing liquid radioactive waste to the environment a simple Is 
taken from the radwasteholding tank. This sample Is representative of the .. 
tank's contents. .The sample is examined using gamma spectroscopy to. . .. .: 
determine the dissolved af1d entrained noble gases. The following '81diogases . 
are typical of those which. may ~e found: 

Xenon (Xe)-133 Xenon (Xe)-i35 

Th. values reported in Settion 8 are the sums of all radiogas8s found for a/l 
batch ,eleases. . . . 

Considering the inherent· varlabllfty in radiation measurement and ttI~. . . 
uncertainties in flow rate and volume measurements, Oetroit Edison estimates 
that the total uncertainty in dissolved and entrained gases meaSUrements Is 
less than 15 percent 

OrosI Alpha 

aefor. the contenta of ea~h hordlng tank Is discharged to the envtronment II 
represantative sample oftha tank's contents is taken and retaineeL At the end 
of the calendar month. tomposlte SIImple Is mllde of &q discharge .. mpMl 
taken during the month. ·:Thls composite sample con~lsts of portions of each 
discharge sample which are proportional to the volumes discharged. The 
composite lample Is analyzed for gross alpha r.dloactlvity by gal proportion.' .. 
counting. 

The values reported In Section 8 are tha sums of the gross Ilph~ mdtoactiYtty 
from .11 batch releases. 
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( Considering the inherent variability in radiation meisurement and the
uncertainty in flow rate and volume measurements Detroit Edison estimates
that the total uncertainty In liquid gross alpha octivi,,y measurements is less
than 23 percent.

L. ABNORMAL RELEASES

For the purpose of this report, an abnormal release Is any release of radioactive.
material not performed in accordance with the Fermi 2 license and implementing
procedures.. No abnormal releases occurred during the reporting period.

.7. BATCH RELEASES

As required by Regulatory Guide 1.21, a summary of data for batch releases is
provided below. The following batch liquid releases from i'qdwaste holding tanks to
the Circulating Water Decant Line occurred between July 1, 1989 and December. 31,
1989:

Number of release'S9 s:'. 39
Total time for all trleases: 17221 minutes
Maximum time forma-releate: 1152 minutes .
Average time for a release: 442 minutes
Minimum time for, a release: 251 mbnutes

The only batch gaseous releases from Fermi 2 are the venting or purging of the
primary containment (drywell) atmosphere. These venting orpurging releases pass
through the reactor bodlding ventilation or standby gas treatment system and are
monitored by the finrO effluent monitors for these pathways. Separate data on these -

venting or. purging reeases are not reported because the associated data are already.
included in the gaseous effluent release data (Section 5A and Section 9).

4

Considering the intlerent variability In radiation me-.surement lind the 
uncertainty in flow fate and volume measurements ~.troit Edison e.tlmates 
that the total uncertainty in liquid gross alpha 8ctiviW measU,f8ments la leu 
than 23. percent. 

I. ABNORMAL RELEASES· 

7. 

. For the purpose of this .rtlPor1, an abnormal release Is any release 01 radfo8ctlv~ 
material not performed J,,'accotdance with the Fermi 2 license and implementing 
procedures .. No abnormal releases occurred during the reporting period. 

I' '", 

.8ATCH RELEASER '. « .. 

As required by Regulatory Guide 1.21, II summary of data for batch r.'eases 's 
provided below. The following batch liquid releases from I".,dwsstfll holding tanks to 
the Circulating Water DecantUne occurred between July 1, 1989 and December. 31, 
1989: ' 

\ ...... ,-

Number of releas,.,$:·,. . 
Total time for all releases: 
MaJc~murTl time fo{'i·feJease: 
Average time for .relesse: 
Minimum time forareiease: 

39 
17221 minute •. 
1152 minutes 
442 minutes 
251 mmute, 

The only batch gaseousteleases from Fermi 2 are the venting or purging 01 the· 
. pl:imary containment (drywell) atmosphere. These venting. orpufeing releases pass 
through the reactor b.,ildingventIlBtion or standby g85 treatment system and are 
monitored by the tin ... ) effluent monitors for these pathways. Separate data on the •• -
venting or. purging releases'arenot reported because the associated dBta .r •• 'ready , 

. included;n the gaseous efflu.,entrelease datil (Section SA and SectionS). 
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,- .IUUID EFFLUENT SUMMARY

REPORT CATEGORY
TYPE OF ACTIVITY
REPORTING PERIOD

SEMIANNUAL SUMMMATiON OF ALL RELEASES BY QUARTER
ALL LIQUID EFFLUENTS
QUARTER 3 AND QUARTER 4

UNIT QUARTER 3 QUARTER 4

TYPE OF EFFLUENT

A. FISSION AND ACTIVATION PRODUCTS

1. TOpTAL RELEASE (NOT INCLUDING
TRITIJM, GASES, ALPHA CURIES 5.43E-02 8,16E-02

-2. AVERAGE DILUTED CONCENTRATION
DURING PERIOD uCi/ml 6.24E-09 8.52E-09

1. TOTAL RELEASE CURIES 2.15E-01 :.90E-01

2. AVERAGE DILUTED CONCENTRATIC, 4
DURING PERIOD uCi/ml 2.47E-08 929E-08

C.-DISSOLVED AND ENTRAINED GASES

1, TOTAL RELEASE CURIES 3.03E-05 O.00E+O0

2. AVERAGE DILUTED CONCENTRATION
DURNG PERIOD uCI/mI 3.48E-12 O.OOE'00

Lk_ GRQSS ALPHA RADIOACTIVITY

1. TOTAL RELEASE CURIES :0.00E+00 O.00EO ,

Ut._WA W E VOL RELEASED
(P*..DILU'TfN)& LITERS 3.95E+05 2.02E+06

V. TTAL VOLUME DILUTION
61SCHARGED LITERS 8.70E+09 &9.riE4oO

···'UQUID EFFLUENT SUMMARY 
··F.!:·~~ . 

• ·;\:if:1·:M,Jil· 
REPORT CATEGORY 
TYPE OF ACTMTY 
RePORTING PERIOD 

: SEMIANNUAL SUMMMATiON OF All REl.EASES BY aUARTER 
: Al.l L1aUID EFFLUENTS . 
: QUARTER 3 AND QUAf<TER 4 

TYPE OF EFFLUENT <.:'-. 

A. FISSION AND ACTIVATION PRODUCTS 

1. TQYAl RELEASE (NOT iNCLUDING 
TArr.tJM. GASES. ALPHA) 

2. AVERAGE DILUTED CONCENTRATION 
DU~ING PERIOD· : 

. 1. TOTAL RELEASE 

2. A~~GE DILUTED CONCENTRATJC" .J 
DURING PERIOD 

C.:DISSOLVEO AND ENTRAINED GASES '. 

1. TOTAl RELEASE 

2.·AV£RAGE DILUTED COI'.ICENTRATION 
DURING PERIOD 

1).·;08OSS ALPHA RADIOACTIVITY ... xs 

': VOTAl RELEASE 

·~~,;iit~l VOLUME DILUTION 
·mScIWtGEO 

., 

: UNIT 

: CURIES 

: uCi/ml 

: CURIES 

.: uCl/ml 

: CURIES· 

: uCl/ml 

: CURIES 

: LITERS 

: OUAR'fER 3 : QUARTER 4 

:5.43£-02 : 8,16£-02 

: 6.24.£-09 : 8.52£-09 

: 2.15E-01 : 8.90E-01 

: 2.47£-08 : 9.29E~08 

: 3.03e-oS : O.OOE+oo 

= 3.48E-12 : O.ooE+oo 

: O.OQE+OO : 0.00£+00 

: 8.10E+09 



&. UOUID EFFLUENT SUMMARY (continued)

REPORT CATEGORY
TYPE OF ACTIVITY

: SEMIANNUAL LIQUID BATCH RELEASES

TOTALS FOR EACH NUCUDE RELEASED

: ALL RADIONUCLIDES
: QUARTER 3 AND QUARTER 4

REPORTING PERIOD

BATCH RELEASES

NL.... :UNIT QUARTER 3 LQUARTER 4

j"LUDE"

A" NUCLIDES

H3 
:CURIES 2.15E-0 8.90E-01

Sa-24 
CURIES* 4.1 OE-03 -*<5.7E-08

CrC51 
CURIES 3.47E-02 9.-6E-03

Mh-54 
CURIES : 2.80E-03 2.01E-02

Co-58.CURIES 
: 3.17E-03 1.21E-02

Co-SO 
CURIES : 1.41E-03 1.58E-02

Zn-65 
CURIES : 2.67E-03 1.46E-02

Mo-99 
CURIES : 2.03E-04 :*<3.1E-07

Tc-99mi 
CURIES : 2.04E-03 :*43.7E-08

-"1.31 
CURIES : 2.58E-05 :*<4.01E-08

1-133 
CURIES 7.11E-05 :*<S.6E-08

-135 ::CURIES 3.03E-05 :*<2SE-wO0

W-'8 
:CURIES 1.49E-04 1.311 5

.... .CURIES 
8.69E-07 9.19BEf-

Fe5,s 
CURIES 5.02E-05 : 3.4E-03

...- 13 :CURIES 2.39E-03 : 1.45E-03

lba-133 
CURIES' :*<1.7E-07 : &32E-05

.94-135m 
CURIES 4.55E-05 :*2.2E-07

.o-. :CURIES 4.17E-06 :*<3.1E-08

A 110m 
:CURIES 1.50E-04 :.48E-C4

W- 187 
CURIES : 3.42E-05 :*<.AE-07

Re-188 
CURIES : 1.09E-04 :<c22E-07 .

A•-76 
CURIES : 3.30E-04 1.1E-07

CURIES : 6-24E-05 3.82i03

'-124 
:CURIES :4<S.1E-8 1.31E•-0

Sbu12S 
CURIES :*1.2E-07 6.404-6

Ca-134 
CURIES :*<5.3E-08 :'*Ics.3E

.s-137 
CURIES :<CS.7E-08 :. ,,'.8

W141 
CURIES :*<4.8E-08 :<4.8•- -

:-144 CURIES .:<2.1E-07 :*2-iV07 "

Total for Period CURIES 2.69E-01 9:9.71E-01

C 1ess then Lower Limit of Detection (LLD). Le. the maximum sensitivity of measurement. in'tdt

of microcurles per milliliter (uCI/ml).

UQUfD EFFlUENT SUMMARV (continued) 

R£'poRT CATEGORY 
TYPe OF ACTMTY 

REPORnNG PERIOD 

,~UDE 

.AU. NUCLIDES 

..... : .... 

W·3 
Na-24 
Cr-51 
un-54 
Co,-sa 
Co-ao . 
Zn-65 
Mo-99 
oTc~eem 

1-131 ,..,,3S 
~135 .. :t~ 
.. ;;',31 

. "~133 
"~135m 
CG-S7 
.... "Om 
W+181 
~188 
Aj-76 
;;;i~ .. 
.~12S 
~'31 
t.~l31 
~'41 
c.';;l44 

: SEMIANNUAL LIQUID BATCH RELEASES 
: TOTALS FOR EACH NUCUDE R~LEASEO 
: All RADIONUClIDES 
: QUARTER 3 AND QUARTER 4 

BATCH RELEASES 

.. 

: UNIT 

: CURIES 
; CURIES' 
: CURIES 
: CURIES 
: CURIES 
: CURIES 
: CURIES 
: CURIES .. 
: CURIES 
: CURIES 
: CURIE$ 
: CURIES ° 

: CURIES 
: CURI~S 
: CURIES 
: CURIES 
: CURIES'· 
: CURtES 
: CURIES 
: CURiES 
: CURIES 
: CURieS 
: CURIES 
: CURIES· 
: CURIES 
: CURIES 
: CURIES 
: CURIES 
: CURIES 
: CURIES 

: QUARTER 3 : QUARTER 4 

: 2.1SE-O, 
: •. 10E-03 
: 3.47£-02 
: 2.80£-03 
: 3.17E-03 
: 1.41E-03 
: 2.67E-03 
: 2.03£-04 
: 2.04£-03 
: 2.58E-05 
: 1.18£-05 
: 3.03E-05 
: 1.49£-04 
: 8.6SE-07 
: 5.02E-05 
: 2.39£-03 
:*< 1.1E-07 
: 4.55E-05 
: 4.17£-06 
: 1.50£-04 
: 3.A2E-OS 
: 1.09E-04 
: 3.3Oe-0.-
: 8.2':£-05 
:--<5.1£-08 
:*<1.2£-07 
:*<5.3£-0& 
:*<5.1£-08 
:*<4.8E-Q8 
:*<2.1E-07 

: 8.90£-01 
:*<5.7£-08 
: 9.68£"03 
: 2.01E-02 
:1.21£-02 
: 1.58£-02 
: 1.46E-02 
:*<3.1E-07.·· .. 
:*<3.n;-08 
:*<4.0£-08 
:"'<5.8£-08 
:·<2.8E-08 
: 1.33£:':05 . 
: 9.19E4l6 
: 3.4S£-C3 
:. 1.46£--03 
: 3.32£;;'06 
:*<2.2E-07 
:*<3.1E-08 
: 4.48E~ 
:·<1 .... E-07 
:*<2.2£",," 
:·<1.1E~07 
: 3.82&4»3 OJ, 

~~llft~r 
., 

.1,: 

Total for Period : CURIES : 2.69E-01 :9.71£-01 .;;,:". 
; less than lower limit of Detection (lLD). I.e. the maximum sensitivity of measurement, inuij[t. 

of microcuries per milliliter (uCi/mA). 
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9. GASEOUS EFFLUENT SUMMARY

REPORT CATEGORY
TYPE OF ACTIVITY
REPORTING PERIOD

SEMIANNUAL SUMMMATION OF ALL RELEASES BY QUARTER

ALL AIRBORNE EFFLUENTS.
QUARTER 3 AND QUARTER 4

UNIT QUARTER 3 QUARTER 4

TYPE OF EFFLUENT

A. FISSION AND ACTIVATION GASES

1. TOTAL RELEASE 
CURIES 4.40E+01 2.22E+01

2. AVERAGE RELEASE RATE FOR PERIOD uCi/sec 5.54E+00 2.79E+00

B. RADIOIODINES

1. TOTAL IODINE - 131 CURIES 6.55E-04 1.60E-05

2. AVERAGE RELEASE RATE FOR PERIOD uCi/sec 8.24E-05 2.01E-06

C. PARTICULATES

1. PARTICULATES
(HALF-LIVES>8 DAYS) . CURIES 6.90E-03 8.13E-04

2. AVERAGE RELEASE RATE FOR PERIOD uCi/sec 8.68E-04 1,02E-04

3. GROSS ALPHA RADIOACTIVITY . CURIES 6.03E-07 1.42E-06

D. TRITIUM

1, TOTAL RELEASE 
. CURIES O.OOE+00 O.OOE+00

2. AVERAGE RELEASE RATE FOR PERIOD uCl/sec O.OOE+00 O.OOE+00

9. GASEOUS EFFLUENT SUMMARY 

february I ~~O 
Page 11 

REPORT CATEGORY 
TYPE OF ACTIVITY 
REPORTING PERIOD 

: SEMIANNUAL SUMMMATION OF ALL RELEASES BY QUARTER 
: All AIRBORNE EFFLUENTS 
: QUARTER 3 AND QUARTER 4 

: UNIT : QUARTER 3 : QUARTER 4 
TYPE Of EFFLUENT 

A. FISSION AND ACTIVATION GASES 

1. TOTAL RELEASE : CURIES : 4.40E+01 : 2.22E+Ol 

2. AVERAGE RELEASE RATE FOR PERIOD : uCi/sec : 5.54E+00 : 2.79E+00 

B. RADIOIODINES 

1. TOTAL IODINE - 131 : CURIES : 6.55E-04 : 1.60E-05 

2. AVERAGE RELEASE RATE FOR PERIOD : uCi/sec : 8.24E-05 : 2.01E-06 

C. PARTICULATES 

1. PARTICULATES 
(HALF-LIVES >8 DAYS) : CURIES : 6.90E-03 : 8.13E-04 

2. AVERAGE RELEASE RATE FOR PERIOD : uCi/sec ; 8.68E-04 : 1.02E-04 

3. GROSS ALPHA RADIOACTIVITY ; CURIES ; 6.03E-07 : 1.42E-06 

D. TRITIUM 

1, TOTAL RElEASE : CURIES : O.OOE+OO : O.OOE+OO 

2. AVERAGE RELEASE RATE FOR PERIOD : uCl/sec : O.OOE+OO : O.OOE+OO 

---------=--.... ------, •• :.: ... : _:Ii ••• '1212_ 
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9. GASEOUS EFFLUENT SUMMARY (continued)

REPORT CATEGORY
TYPE OF ACTIVITY
REPORTING PERIOD

.SEMIANNUAL AIRBORNE CONTINUOUS RELEASES

:FISSION GASES, IODINES, AND PARTICULATES

:QUARTER 3 AND QUARTER 4

: GROUND RELEASES

:UNIT :QUARTER 3 :QUARTER 4

NUCLIDE
PARTICULATES

Cr-51 CURIES 6.20E-03 1.82E-04

Mn -54 CURIES 4.77E-05 1.63E-04

Fe-59 CURIES 2.51E-06 7.95E-05

Co-58 CURIES 1,44E-04 4.82E-05

Co-60 CURIES 4.93E-05 1.51E-04

Cu-64 CURIES 3.55E-02 *<4.2E- 11

Na-24 CURIES 4.31E-03 1.79E-04

Zn-65 CURIES 1.73E-04 1.16E-04

Mo-99 CURIES 2.85E-05 :*<1.2E-12

Tc-99m CURIES 2.01E-02 1.58E-04

Ba- 139 CURIES 2.01E-01 6.40E-02

Ba-140 CURIES 8.78E-05 1.93E-05

La--140 CURIES 5.54E-05 1.15E-05

Co-57 CURIES 3.53E-06 3.59E-07

Y-91m CURIES 2.79E-03 2.12E-04

Sr-91 CURIES 2.56E-03 3.90E-04

Ba-131 CURIES 5,401:-05 :*<3.1E-13

Ba-135m CURIES 2.23E-05 :*<6.2E-13

As-76 CURIES 5.65E-04 :*<3.7E-13

Rb-89 CURIES 4.67E-01 1.50E-01

Cs-138 CURIES 1.20E-01 1.28E-01

Mn-56 CURIES 2.20E-03 :*<2.5E-13

Ag- 1i0m CURIES 4.08E-05 :*<5.9E-13

Se-75 CURIES 4.71E-07 : 1.55E-06

Re-188 CURIES 8.83E-05 :*<5.2E-13

Tc-101 CURIES 2.68E-02 :*<9.4E-13

Zn-69m CURIES 4.50E-05 :*<1.1E-13

W- 187 CURIES 4.60E-05 :*< 5.8E- 13

Sr-92 CURIES 1.40E-04 :*<2.3E-13

Sb-124 CURIES :*<1.4E-13 1.62E-06

Sr-89 CURIES 8.06E-05 4.93E-05

Sr-90 CURIES 2.12E-05 1.33E-06

Cs-134 CURIES :*< 1.3E-13 :*<1.3E-13

Cs-137 CURIES :*< 1.6E-13 :*<1.6E-13

Ce-141 CURIES :*< 1.5E-13 :*< 1.5E-13

Ce-144 CURIES :*<9.3E-13 :*<9.3E-13

Total for Period CURIES : 8.90E-01 : 3.44E-01

Less than the Lower Limit of Detection (LLD), i.e. the maximum sensitivity

units of microcuries per milliliter (uCi/ml)

of measurement in

.y$'UiWSj:$iWiWSN 'i ?i;@;-iS5" r t .; snn 75-'" --I ., ... ~'YW . m-wrmttnmream ::e, 
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9. GASEOUS EFFLUENT SUMMARV (continued) 

REPORT CA TEGORV .SEMIANNUAL AIRBORNE CONTINUOUS RELEASES 
TYPE OF ACTIVITY :FISSION GASES, IOolNES, AND PARTICULATES 
REPORTING PERIOD :QUARTER 3 AND QUARTER 4 

GROUND RELEASES 

:UNIT :QUARTER 3 :QUARTER 4 
NUCLIDE 
PARTICULATES 

Cr-51 : CURIES : 6.20E-03 : 1.82E-04 
Mn-54 : CURIES : 4.77E-05 . 1.63E-04 
Fe-59 : CURIES : 2.51E-06 : 7.9SE-05 
Co-58 : CURIES : 1.44E-04 : 4.82E-05 
Co-50 : CURIES : 4.93E-OS : 1.S1E-04 
Cu-64 : CURIES : 3.55E-02 :h<4.2E-11 
Na-24 : CURIES : 4.31 E-03 : 1.79E-04 
Zn-65 : CURIES : 1.73E-04 : 1.16E-04 
Mo-99 : CURIES : 2.8SE-OS :*<1.2E-12 
Tc-99m : CURIES : 2.01 E-02 : 1.58E-04 
Ba-139 : CURIES : 2.01E-01 : 6.40E-02 
Ba-140 : CURIES : 8.78E-OS : 1.93E-OS 
La" 140 : CURIES : S.S4E-OS : 1.1SE-OS 
Co.-57 : CURIES : 3.S3E-06 : 3.59E-07 
Y-91m : CURIES : 2.79E-03 : 2.12E-04 
Sr-91 : CURIES : 2.S6E-03 : 3.90E-04 
B8-131 : CURIES : 5.401:-05 :*<3.1E-13 
Ba-135m : CURIES : 2.23E-05 :*<6.2E-13 
As-76 : CURIES : S.65E-04 :*<3.7E-13 
Rb-89 : CURIES : 4.67E-Ol : 1.SOE-01 
Cs-138 : CURIES : 1.20E-Ol : 1.28E-Ol 
Mn-S6 : CURIES : 2.20E-03 :*<2.SE-13 
Ag-110m : CURIES : 4.08E-OS :*<S.9E-13 
Se-7S : CURIES : 4.71E-07 : 1.55E-06 
Re-188 : CURIES : 8.83E-OS :*<5.2E-13 
Tc-101 : CURIES : 2.68E-02 :*<9.4E-13 
Zn-69m : CURIES : 4.50E-05 :*<1.1E-13 
W-187 : CURIES : 4.60E-05 :*<5.8E-13 
Sr-92 : CURIES : 1.40E-04 :*<2.3E-13 
Sb-124 : CURIES :*< 1.4E-13 : 1.62E-06 
Sr-89 : CURIES : R06E-OS : 4.93E-OS 
Sr-90 : CURIES : 2.12E-OS : 1.33E-06 
Cs-134 : CURIES :*< 1.3E-13 :*<1.3E-13 
Cs-137 : CURIES :*< 1.6E-13 :*< 1.6E-13 
Ce-141 : CURIES :*< 1.SE-13 :*< 1.SE-13 
Ce-144 : CURIES :*<9.3E-13 :*<9.3E-13 

Tetal fer Peried : CURIES : 8.90E-01 : 3.44E-01 

• Less than the Lo.wer Limit of Detection (LLD), i.e. the maximum sensitivity ef measurement in 
units of microcuries per milliliter (uCi/ml) 

i 

'1 , 
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9. GASEOUS EFFLUENT SUMMARY (continued)

REPORT CATEGORY
TYPE OF ACTIVITY
REPORTING PERIOD

SEMIANNUAL AIRBORNE CONTINUOUS RELEASES

FISSION GASES, IODINES, AND PARTICULATES
QUARTER 3 AND QUARTER 4

GROUND RELEASES

UNIT QUARTER 3 QUARTER 4

NUCLIDE

FISSION GASES

Ar-41 CURIES 1.01E+01 2.10E+01

Xe- 135m CURIES 1.52E+00 :*<4.9E-08

Xe-138 CURIES 4,70E+00 9.20E-01

Xe-135 CURIES 9.18E-01 *< 1.5E-08

Kr-85m CURIES 1.60E+00 3.16E-01

Xe-129m .CURIES 8.86E+00 :*<2.8E-07

Xe- 137 CURIES 1,63E+01 :*<3.6E-07

Kr-87 :CURIES :*<4.8E-08 :*<4.8E-08

Kr-88 . CURIES :*<4.9E-08 :*<4.9E-08

Xe-133 .CURIES :*<3.2E-08 .*<3.2E-08

Xe- 133m CURIES :*< 14E-07 :*< 14E-07

Total for Period :CURIES 4.40E+01 2.22E+01

IODINES

1-131 : CURIES 6.55E-04 1.60E-05

1-132 .CURIES 5.07E-03 6.60E-05

1-133 CURIES 4.64E-03 1.71E-04

1-134 :'CURIES 3.29E-03 *< 1.5E- 13

1-135 CURIES 5.42E-03 2.89E-05

Total for Period . CURIES 1.91E-02 2.82E-04

Less than the Lower Limit of Detection (LLD), i.e. the

units of microcuries per milliliter (uCi/ml)
maximum sensitivity of measurement in
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9. GASEOUS EFFLUENT SUMMARV (continued) 

REPORT CATEGORY 
TYPE OF ACTIVITY 
REPORTING PERIOD 

: SEMIANNUAL AIRBORNE COr..TINUOUS RELEASES 
: FISSION GASES. IODINES. AND PARTICULATES 
: QUARTER 3 AND QUARTER 4 

GROUND RELEASES 

: UNIT QUARTER 3 : QUARTER 4 
NUCllD~E~ ____________________________ ~ ________ ~ ____________ ~ ________ __ 

FISSION GASES 

Ar-41 
Xe-135m 
Xe-138 
Xe-135 
Kr-85m 
Xe-129m 
Xe-137 
Kr-87 
Kr-88 
Xe-133 
Xe-133m 

Total for Period 

IODINES 

1-131 
1-132 
1-133 
1-134 
1-135 

Total for Period 

: CURIES 
: CURIES 
: CURIES 
: CURIES 
: CURIES 
: CURIES 
: CURIES 
: CURIES 
: CURIES 
: CURIES 
: CURIES 

: CURIES 

: CURIES 
: CURIES 
: CURIES 
: 'CURIES 
: CURIES 

: CURIES 

: 1.01E+01 : 2.10E+Ol 
: 1.S2E+00 :"'<4.9E-08 
: 4.70E+00 : 9.20E-Ol 
: 9.18E-01 :"'< 1.5E-08 
: 1.60E+00 : 3.16E-01 
: 8.86E+OO :"'<2.8E-07 
: 1.63E+01 :"'<3.6E-07 
:"'<4.8E-08 :"'<4.8E-08 
:"'<4.9E-08 :"'<4.9E-08 
:"'<3.2E-08 :"'<3.2E-08 
:"'< 1.4E-07 :"'< 1.4E-07 

: 4.40E+01 : 2.22E+01 

: 6.55E-04 : 1.60E-OS 
: 5.07E-03 : 6.60F.-05 
: 4.64E-03 : 1.71E-04 
: 3.29E-03 :"'< 1.SE-13 
: 5.42E-03 : 2.89E-05 

: 1.91E-02 : 2.82E-04 

'" Less than the Lower Limit of Detection (LLD). i.e. the maximum sensitivity of measurement in 
units of microcuries per milliliter (uCi/ml) 
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10. SOLID WASTE AND IRRADIAIED FUEL SHIPMENTS

A, Solid Waste Shipped Offsite for burial or disposal (not irradiated fuel)

1. Type of Waste

6 month
period

Est. Total
Error %Unit

a. Spent resins, filter sludges,
evaporator bottoms, etc.

3
m
Curies

1.56E+02
3.06E+02

+5
725

b. Dry compressible waste,
contamrinated equipment, etc.

3
m
Curies

5.47E+01
1.97E-03

+5
725
.25

c. Irradiated components,
control rods, etc. 0

d. Other 
0

2. Estimate of major nuclide composition (by type of waste)

a. Spent resins, filter sludges, evaporator bottoms, etc.

Percent of

Nuclide Total Activity

Cr-51 63.7

Mn-54 2.9

Fe-55 11.6

Co-58 5.3

Co-60 3.9

Fe-59 <0.1

Zn-65 11.0

H-3 <0.1

C-14 <0.1

Zr-95 <0.1

Aq- 110m 1.2

Nb-,A5 <0.1

Tc-99 <0.1

1-129 <0.1

Sn-112 0.3

Ce-144 <0.1

Curies

1.95E+02
8.92E+00
3.55E+01
1.61E+01
1.19E+01
9.28E-02
3.36E+01
4.96E-02
1.07E-01
1.25E-02
3.70E+00
1.50E-02
4.48E-04
4.15E-04
1.07E+00
3.42E-02

I 

1'lml''''I-ffiWiii~'k.~·Ir:I'~I·I''':I~''·iilrrili~·1,."r'.V.rIiTI"·'Il't.'.' Iii' '.' ··III'.V.' .' ... _ ........ 'IIIiiII .. _1IIiII7?iiIIV_IiIiiII'IIIiI'IIIIII:t'_== ______ ,'. ___ 'r' .. _ 

10. SOLID WASTE AND IRRAOIA1EO FUEL SHIPMENTS 

--- ------.- - .. ---------.. - .. _,----,-

Effluent Release Report 
February 1990 
Page 14' 

A. Solid Waste Shipped Off site for burial or disposal (not irradiated fuel) 

------. ,--_ ....... ,._----_. 
6 month Est. Total 

1. Type of Waste Unit period Error % 

Spent resins. filter sludges. 
3 1,56E+02 +5 a. m 

evaporator bottoms, etc. Curies 3,06E+02 +25 

b, Dry compressible waste, 3 5.47E+O 1 +5 m 
contA~inated equipment. etc. Curies 1,97E-03 +25 

c, Irradiated components. 
control rods, etc. a 

d. Other a 

__ 10:- Esti!:!:,_8te of major nuclide composition (by type of waste) 

a. Spent resins. fiiter sludges, evaporator bottoms. etc, 

Percent of 
Nuclido Total Activity Curies 

Cr-S 1 63.7 1.95E+02 
Mn-S4 2.9 B.92E+00 
Fe-55 11.6 3,5SE+Ol 
Co-5B 5.3 1,61E+Ol 
CO-ryO 3.9 1.19E+01 
Fe-59 <0.1 9.2BE-02 
Zn-6S 11,0 3.36E+Ol 
H-3 <0,' 4,96E-02 
C-14 <0.1 1.07E-Ol 
Zr-95 <0,1 1.2SE-02 
IIQ-ll0m 1.2 3,70E+00 
Nb-:JS <0,1 ',SOE-02 
Tc-99 <a,' 4.4BE-04 
1-129 <0.1 4.' 5E-04 
Sn-"2 0.3 1.07E+OO 
Ce-144 <0, , 3.42E-02 
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b Dry compressible waste, contaminated equipment, etc.

Percent of
Total Activity

Nuclide

Cr-51
Mn-54
Fe-55
Co-58
Co-60
Zn-65
Ni-63
C-14
Fe-59

3.1
9.0

66.5
2.6

12.4
1.0
0.R
3.1
16

Curies

6 17E-05
1.78E-04
.1.31 E-03
5.10E-05
2.44E - 04
1.89E-05
1.57E-05
6.15E-05
3,22E-05

Note: Activities of all principal radionuclides were determined by measurement.

3. Solid Waste Disposition (All waste was Class A and was shipped in LSA

containers)

Type of shipment/
solidification process

Dewatered resin

Dry active waste

Number of
shipments

Mode of
Transport.

19

1
2

truck

truck
truck

Destination

Barnwell, SC

Oak Ridge, TN
Channahon, IL

4. Irradiated Fuel Shipments:

None
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b. Drvcompressible waste. contaminated equipment. etc. 

Nuclide 

Cr-51 
Mn-54 
Fe-55 
Co-58 
Co-60 
Zn-65 
Ni-63 
C-14 
Fa-59 

Percent of 
Total Activity 

3.1 
9.0 

66.5 
2.6 

12.4 
, .0 
O.A 
3.1 
1.6 

Curies 

617E-OS 
1.78E-04 
1.31 E-03 
S.10E-OS 
2.44E- 04 
1.89E-OS 
1.S7E-05 
6.1SE-OS 
3.22E-05 

Note: Activities of all principal radionuclides were determined by measurement. 

3. Solid Waste Disposition (All waste was Class A and wns shipped in LSA 
containers) 

Tvpe of shipment/ Number of Mode of 
solidification process shipments Transport. Destination 

Dewatered resin 19 truck Barnwell. SC 

Drv active waste 1 truck Oak Ridge, TN 
2 truck Channahon. IL 

4. Irradiated Fuel Shipments: 

None 
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11, RADIOLOGICAL IMPACT ON MAN

A Dose Due to Liquid Effluents

As discussed in Section 2.5.1 of the Fermi 2 Offsite Dose Calculation Manual,
the maximum potential dose to an individual due to liquid effluents is based on
the combined pathways of fish consumption and water consumption. The
following are the maximum individual organ doses for all of 1989 calculated
according to Section 2 5 1 of the ODCM:

Organ 1989 Liquid Effluent Dose

Bone 2.27 E-2 mrem
Liver 7.51 E-2 mrem
Total body 3.33 E-2 mrem
Thyroid 7.48 E-4 mrem
Kidney 4.78 E-2 mrem
Lung 4.69 E-4 mrem
GI/LLI 6.94 E-2 mrem

B. Dose Due to Gaseous Effluents

Section 3.8.1 of the Fermi 2 Offsite Dose Calculation Manual prescribes the
method for calculation of the maximum potential dose to an individual exposed
to gaseous effluents by the inhalation, ingestion, and ground plane pathways.
The following are the maximum individual organ doses for all of 1989 calculated
according the Section 3.8.1 of the ODCM:

_ 1989 Gaseous Effluent Dose

Bone 8.27 E-4 mrem
Liver 8.37 E-4 mrem
Thyroid 5.03 E-2 mrem
Kidney 7.19 E-4 mrem
Lung 4.89 E-4 mrem
GI/LLI 1.03 E-3 mrem
Total body 6.26 E-4 mrem

;,(Tf!*"'4""1~~~~ _ ~ - <. " ' .. ,,,". ..-"",. ..... ~~-"''''''~''' ~~.,,~~~ ~1"*''''';I.-..,w .. ~M!~~~ 
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As discussed in Section 2.S.1 of the Fermi 2 Offsite Dose Calculation Manual. 
the maximum potential dose to an individual due to liquid effluents Is based on 
the combined pathways of fish consumption and water consumption. The 
following are the maximum individual organ doses for all of 1989 calculated 
according to Section 2 5 1 of the ODCM: 

Bone 
Liver 
Total body 
Thyroid 
Kidney 
lung 
GI/lLl 

B. Dose Due to Gaseous Effluents 

1989 Liquid Effluent Dose 

2.27 [-2 mrem 
7.S1 E-2 mrem 
3.33 E-2 mrem 
7.48 E-4 mrem 
4.78 E-2 mrem 
4.69 E-4 mrem 
6.94 E-2 mrem 

Section 3.8.1 of the Fermi 2 OHsite Dose Calculation Manual prescribes the 
method for calculation of the maximum potential dose to an individual exposed 
to gaseous effluents by the inhalation, ingestion, and ground plane pathways. 
The following are the maximum individual organ doses for all of 1989 calculated 
according the Section 3.8.1 of the ODCM: 

Bone 
Liver 
ThVroid 
Kidney 
lung 
GlIlLi 
Total body 

1989 Gaseous Effluent Dose 

8.27 E-4 mrem 
8.37 E-4 mrem 
5.03 E-2 mrem 
7.19 E-4 mrem 
4.89 E -4 mrem 
1.03 E-3 mrem 
6.26 E-4 mrem 
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C. Dose Due to Direct Radiation and Compliance with 40CFR1PO

Title 40, Part 190 of the Code of Federal Regulations requires that dose to en

individual from the uranium fuel cycle be limited to 25 mrem/yr to the total

body and 75 mrem/yr to the thyroid. The sources of fuel cycle dose not

analyzed above are due to other fuel cycle facilities and dose due to direct

radiation. As discussed in .Section 4.2 of the Fermi 2 Offslte Dose Calculation

Manual, no other fuel cycle facilities contri,'ute significantly to dose in the

vicinity of Fermi 2. With respect to direct radiation, none of the offelte TLD

locations listed in Table 8.0-1 of the ODCM showed 1989 TLD readings which

were consistently greater-than the TLD readings at the control locations. Since

other facilities and direct radiation did not contribute significantly to offsite

dose, and since thi. preceding sections of this report show compliance with the

more restrictive requirements of 10CFRS0 Appendix 1, Fermi 2 :was in compliance%.

with 40CFRI90 In 1989.

0. Dose to Visitors on Site

As discussed in Section 416.'of the Fermi 2 Offsite Dose Calculation Manual,

'visitors' to the Fermi 2 site may receive dose due to their activities within the.

site boundary. For purposes of this analysis, visitors are members of the public •

who spend time with the site boundary, and whose work is not associated with

the operation of Fermi 2.: The ODCM considers two categories of visitors:

persons ice fishing on Lake: Erie and persons spending time In the Fermi 2

Visitors Center.

The ODCM lists the maximum amount of time an individual is likely to spend In

these activities and the dispersion factors and exposure pathways which apply:

Exposure by direct rac"Mti6n from noble gases and by inhalation of radioactive

particulates, lodines, and tritium are considered. (These pathways are in

addition to those already.considered, such as fish consumption in the case of

ice fishermen.)

Based on these assumptions, the maximum dose in 1989 to a visitor at the

Visitors Center is 7.91 E-5 mrem to the total body end 8.47 E-5 mrem to the

maximally exposed organ '(thyroid). There was no ice fishing activity within the

site boundary In 1989.

12. RADIATION INSTRUMENTATION-,

Fermi 2 Technical Specifications 3.3.7.11, Radioactive Liquid Effluent Monitoring

Instrumentation, and 3.3.7.12, Radioactive Gaseous Effluent Monitoring

Instrumentation, require that those monitors which exceed the time specified for out

of service be reported In the next Semiannual Effluent Release Report. During this

reporting period, July through December of 1989, the time specified In the action

statements for these monitors was not exceeded.

"A'
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C. Dose Due to Direct Radiation end Compliance with 40CFR lPO 

D. 

Tltl. 40, Part 190 of the Code of Federal Regulations requires that dose to en 
individual from the uranium fuel cycle be limited to 25 mrem/yr to the total 
body and 75 mrem/yr to the thyroid. The sources of fuel cVcle dose not 
analyzed above are due to .·other fuel cycle facilities and doae due to direct 
radiation. As discussed in' Section 4.2 of the Fermi 2 Offalte Dose Calculation 
Manual, no other fuel cycle facilities contri,)ute significantly to dose In the 
vicinity of Fermi 2. Withr,spect to direct radiation, none 01 the offarte TtD 
locations listed in Table 6;0-1 of the aDeM showed 1989 TlD readlnga which 
were consistently greater' than the TLD readings at the control locations. Since 

. other facilities and direct+a:dlation did not contribute sig'lifican1ly to offane ........ . 
dose, and since thl,. preceding sections of this report show compliance with the ;: 
more restrictive reloluirements of lOCFRSO Appendix I, F6rmi 2 was in compliance 
with 40CFR190 In 1989. . .. 

Dose to Visitors on Site 

As discussed in Section 4Jf of the Fermi 2 Offsite Dose Calculation Manual. 
"visitors" to the Fermi 2 site may recoive dose due to their activities within the.. 
site boundary. For purposes of this analysis. visitors are mamba.rs of the pYblic.. . 
who spend time with the. s'te boundary. and whose work is not 8SS,oclated with. 
the operation 01 Fermi 2. The ODCM considers two categories ·ofvisltors: 

.:~: 

persons ice tlstllng on l8k~Erie and persons spending .timel" the Fermi. 2 
Visitors Center. . '; 

The ODeM lists the maxirri:um amount of time an individual is likely to spend In 
these activities and the dispersion factors and exposure pathways. which apply: 
elCposure by direct ra~"tioil from noble gases and by inh,Jation of ridloactlve 
particulates, fadlnes, S "Id tr~tlum are considered. (These pathways are In 
addition to those already,Consldered. such as fish consumption. in the case of . 

. Ice fishermen.) . . . 

Based on these assumptiOns. the maximum dose in 1989 to ,. visitor at the 
Visitors Center is 7.91 E-5 mrem to the total body end 8.41 E-5 mram to the . 
maximally exposed orgen',(thyrold). There was no Ice f1shingactMty within the •. 
site boundary In 1989.' 

RADlAnON INSTRUMENTATION:. 

Fermi 2 Technical Specifications 3.3.7.1', Radlo.ctlve liquid Efflu.nt Monlloring 
Instrumentation. end 3.3.7.12, Rartloactive Gaseous Effluent Monitoring 
Instrumentation. require that those monitors which exceed the time specified for out 
of service be reponed In the next Semiannuel Effluent Release Report. During this 
reponing period. July through December of 1989, the time specified In !he action 
stataments for these monitors was not exceeded. 
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August 28, 1 ..
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U. S. Nuclear Regulatory Commission
Attn: Document Control Desk..
Washington, D.C. 20555

References: 1) Fermi 2 K .;
NRC Docket .No6. 50-3,41.
NRC Licensl6o. NPF-43

2) Appendix A, Facility Operating License No.
NPF-43, Technical Specification 6.9.1.8

Subject: Semi-Annual Radiological Effluent Release Report

The Semi-Annual Effluent Release Report for Fermi 2 is attached. This
report is being transmitted. in compliance with Reference 2 and
Regulatory Guide 1.21, Revision 1. The attached-report covers the
period from January 1 through: June 30, 1990.

During this reporting period, there were no Instances of unmonitored or
unplanned radioactive releases. from the site.

Please direct any 4uestions.or requests for additional information to
Joseph Pendergast at (313) 586-1682.

Sincerely,

cc: A. B. Davis
R. W. DeFayette
W. G. Rogers
J. F. Stang
Region III
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U. S. Nuclear Regulatory Commission 
. Attn: Document Control Desk' . 

WaShington, D.C. 20555 

References: 1) Fermi 2 " • .... . 
NRC Docke t·. N6. 50":' 3~ 1. 
NRC L1cenStJ::Ho ~ NPF;.ij3 

... --...... 

2) Appendix A. FacIlity Operating License No. 
NPF-43. Technical SpecIfication 6.9.1.8 

',-,", 

Subject; Semi-P.nnual Rad~pioglcal Effluent Release Report 

.... : ... ; .. 

T!le Semi-Annual Effluent Rele'~se Report for Fermi 2 is attached. 
l'eport is being transmitted.incompliance with Reference 2 and 
Regulatory Guide 1. 21, Rev~slon 1. The attached· report covers the 
period from January 1 throtighJune 30. 1990. 

This 

During this reporting period there were no instances of unmonltored or 
unplanned radioactIve releases from the site. 

Please direct any ~uestions or requests for additional informatIon to 
Joseph Pendergast <it (313) 58~-1682. 

cc: A. B. Davis 
R. w. DeFayette 
w. G. Rogers 
J. F. Stang 
Region III 

Sincerely, 

~.;.,: 
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1. INTRODUCTION

The Detroit Edison Fermi 2 Nuclear Power Plant Is dosilned and operated to strictlycontrol and monitor the release of radioactive effluents to the environment Inaccordance with Nuclear Regulatory Commission (NRC) and Detroit Edison Companyrequirements. This Semiannual Radioactive Effluent Release Report is submitted in.accordance with Fermi 2 Technlcsl Specification 6.9.1.8 and NRC Regulatory Guide1.21. This report provides the following information required by those references:.

1. Summation of the quantlties of radioactive material (in the form of 98es5 andliquids) released froM the plant and analysis of the radiological impact of thesereleases

2 :Summaloan of quantlifts of radioactive material contalrisd In solid wastepackaggd and shipped for off-site disposal

3. Changes to the Process Control Program (PCP)

AL Changes to the Offsite Dose Calculation Manuel (00CM)

This report covers the period of January 1 through June 30. 1990.
During the first half of 1990. 'the total gaseous and liquid radioactive effluent releasesand resulting dose to the public were maintained As Low As Reasonably Achievable.(ALARA). In accordance with Fermi 2 Technical Specification 8.9.1.8. the nextSemiannual Radioactive Effluent Release Report--the one to be submitted within 60days after Januery 1. 1991--will• contain dose assessments for all of 1990.

2. REGULATORY LIMITS

The Nuclear Regulatory Commission limits on liquid and gaseou30s affluents areincorporated in the Fermi 2 Technical Specifications. These.limits prescribe themaximum quantities and rates of release for radioactive effluents resulting fromnormal operation of Fermi 2. The limits are defined in several ways to limit theoverall impact on persons living near the plant. The limits are'deseribd below:

A. Gaseous Effluents

1. Dose rate due to radioactive materials released in gaseous effluents from tMesite to areas at and beyond the site boundary eall be limited to the followin

a. Noble gases

Less then o? equal to 500 mrem/year to the total body
Less than or equal to 3000 mrea/year to the skin

b. Iodine 131, 133, tritium. and for all radionuclides In particuleate. farnt WW
half lives greater than 8 days

Less than or equal to 1500 mrem/year to any organ.

[]

INTRODUCTION 

The D.trolt Edllon F.rml 2 Nucl .. , Pow.r Plant J. dU'lJn.d Ina op.r,tlt6 to .trlctly 
control .nd monitor the r.'.'s. of rldlo.ctl"l .ffluents to th' ,nvlronm.nt In 
.ccord,nCI with Nuel,.r R.gul.tory Commission (NAC) .nd Detroit Eeliion Company 
r,qulr,m,nts. This S.ml.nnUII Rldiolctlv. Efflu.nt R., ..... ".port II 'ubmitted 'n· 
accordanc. wIth FIrm' 2 T.c·"nlc" Sp.clflcatlon 6.8.1.8 and NRC Regulatory Guld. 
1.21. This report provld.s the tollowlng Inform. Cion reQulf.d by thaI. rtf.r,nee,: . 

1. Summation of the quantlt,._ of r.dlo.ctiv. mlterl,. (In·th. form of gase. and 
liqUids) "' ... Id trom" the .plant .nd Inalv." of thil redloJogtc., Imp.ct of ~ ... 
r"'IHS : .. ' '. 

- 2;. ·Surnm.JonOf quintltle. of r,d'oactJv. m.t'rii, cont.,ri.cit In .olld ~.st. 
p.cbg.d Ind ,hlpp.d for otf-sltl dlspo •• ' 

3. Ch.nges to tho Proc,,, Control Program (PCP) 

... Ch.nglS to the Offslt. QOI. C.lculltlon M.nu.' (OOeM, 

This repo" cov.r,· tl'le periOd'<,Of J.nulry 1 through June 30.' 18g0. 
..... . .. '. .-

Ouring the first h.,fo,'990. :t". tot,' gas.ous and liquid ridlciaetlv. ''''u,nt ,., ••••• 
• nd r,.sulting doa. 10 tl'l, public were m,'ntained A, Loy(ASfte.sonlbly AChl.v.bJ. 
(A1.ARA). In accordanc. with Fermi 2 T.chnlc.' Specification 6.8.1.8. th.next . . .. 
S.mi.MUII Radioactlv, Efflu,ntA., •••• A.port--the one tab. 8ubmitted within 60 
dlYI .tt.r J.nulry 1. la91-o wm cont,'n dOl' ...... m.nts for all of 1890; . . . . ~ , 

UaULATOftY LIMITS 

Th. Nuel •• r R.gul.,ory Commission limits on liquId and ".s.oul.ttluenti.r. '. 
'ncorporat.d'n the r:.rmi 2 T.chnlca' Specification.. Th.safimits pr •• crlbe th' . 
maximum qUlntlti •• ,nd rates of r.'"s. for radioactive efflu.nt. re,ufting from 
norm.' op.rltion ot F.rmi 2. the IImltl .re deflnod In .. nra' W'Y' to 1IrN! .I~' 
overl" Impact on p.rlons living· nllr the plant. 'lit. limit. ere' d.$~ Ntow: 

A. O ••• OU. Eft'u,n •• 

1. Do.o rate due to radlo.Ctlve mat.ri,l. r.r .... d In g ... ou. offfuenll from 
.lte to .r." It and b.yond ttlo lite bound.ry e;1l.1I bo IImlt.d 10 tM faUdWlna: 

.. Nob" g .... 

L ••• th.n 01 ~ual to 500 mr,rnlVo.r to the tota' bOdy 
L.u than or .qua. to 3000 rnr.m/y.,r to the ,kin 

b. IodIn. 131, 133, tritium. and for all ,.d'onucUd •• In p.l1ICulate. ~'"' -~ ......... .. 
hllf liv.s grO"1r thin 8 dlVI .. 

1.sa thin or .quII to 1500 mrem/ve.r to anV organ. 
. ...... 



2. Air dose due to noble gases released In g8seL. is effluents from the reactor to
areas at and beyond theOsite boundary shall be limited to the following:-
a. Laos than or:equal to 5 mrads qr gamma radiationLess than or equal to 10 mrads for beta radiation-During any calendar quarter

b. Leas than or equal to 10 mrads for gamma radiationLess than or equal.to 20 mrads for bete radiation-During any calendar year

3. Dose 10 a member of tho public from lodine-131, 133,1trhium, ýad llradionLelides in particulate form with half lives greater than 8 days In gaseouseffluems released from the reactor to areas at and beyond the site boundaryshall be limited to the following:

a. Less than or eali to 7.5 anrems to any organ-During any calendar quarter

b. Less than or equalfto 15 mrems to any organ-During any calendar year
.:.

59. Liq.uid Effluents

11.' The €oncentration of radjoactive material released In liquid effluents tounrestricted areas shall be limited to the concentrations specified in Title 10 of
the Code of Federal Regulations Part 20 (Standards for Protection AgalnstRadiation), Appendix B, Table if, Column 2 for radionuclldeas other than,dissolved or entralned noble gases. For dissolved or entrained noble gases,the concentrldion shall be limited to 2E-4 (.0002) microcuriea/ml total activity.2. The dose or dose commitment to a member of the public from .radioactivematerials in liquid effluents released from the reactor to unresicted areasshall be limited to:

a. Less than or equal to 1.5 mrem to the total bodyLess than or equal to S mrem to any organ-During any calender quarter

b. Less than or equal to 3 mrem to the tMtal bodyLess than or equal to 10 mrem to any organ-During any calender year
2 MAXIMUM PERMISSIBLE CONCENTRATION (MPC)

Fermi 2 Technical Specifications Implement the MPC requirements of 10 CFR 20 and.
NRC Regulatory Gulue 1.21 by means of the following dose rate limits:

2. AIr d031 due to nobf' gases r.'.as.d In g ... I.., t. effluents from th_ .... etOr to' 
ar •• s at and b.yond th •• It. boundary ahl" b. limited toth. fOUowin,~?' , 

'."101 th,n oreque' to IS mrad ... or gamma radiation 

b. 

L ... th.n or'Qualto 10 mr.d. for b.ta red/atlon 
-Outing anv cal'ndat quarter 

L ... th,n or .. qua' to 10 mr.ds for gamma radiation 
L.ss thin or equ.' to 20 mr.ds for b~. 'tdl.tlon 
-Ouring anv Ceitendar yel' 

. . . ~"" .': ,,". ' 

3. Doa. 10 • member Of'tt1(PubJic from lodl"8-131, 133,trltlum,lnCl ." 
radjonloctld,,'n parttcufate form with h'If n", •• Qr •• ter than 8 d.VI In g.Houa 
,11'U.M5 r,'"s.d from the r •• ctor to .,e" at and bevond the .It. bou~ 

, .hall bl IImlt.d to the fOllowing: ' 

•. L.IS thin or .qU,' .. to 7.5 mr.ms to any oreln 
"'Outlng any cal.ndar quart., 

b. 

" ': ," 

L.IS th.n or .qU~I:to 15 m"m. to anv organ 
-During."y c.,e,:,d.r ye,r 

w', 

, •. " 1,Iquid emu,nt' ::'". ': 

1. Thoconc.ntratlon of r'~joactfv. mlt,rl.' refl.lld In liquid .~'u.nr.to 
unr.strlctad If ... • "." be limited to th. cone.nff.tionl .poeifle" In Till' 10 of " 
Ihe Codo ot fedef" Alg.ulttlon. Part 20 (St.ndard. for Prot.etlon Ag"nst ' , 
R.dl.tlon), AppendlJII 8, 'Tlble ", Column 2 fOf tldionuetfde. orn., th,n 
dissolved Of '!'11tr,Ined nob" g..... For dlllOfy.d or enlt"ned ,nob'. g .... , 
the concentr&ltlon sh.II ,b~ limit,d to 2£-4 (.0002, mlctocun.alm, tot,'.ctivft¥. 

Th, dose ordos. commitment to I member of the public from ,radioactive 
m't'rials In liquid .ffluents r •• eased from th' r •• etor to unr.attk:tod.r. •• 
• h.1I be limited to: .. 

, 
I. lell th.n or equal to 1.5 mrem to th' tot., bOdy 

"ell thin Of .qu.' to 5 mrem to any orgln 
-Durlng any calender quarto' 

b. Le" than or .qua' to 3 mr.m to the t~., bOdy 
..... than or equa' to 10 mrem to tnv orOln 
-During any cIl,nder y.ar 

'MAXIMUM PERMISSIBLE CONCENTRATION (MPC) 

Forml 2 Technlca' Speclfic.tlons Implement the MPC requlr.mont. Of 10 CFR 20 and.:'" 
NRC Regul.tory Gula. 1.21 by me.n. Of the following dOl. rat. limits: 



A. Oases

The dose rate due to gaseous effluents is calculated In accordance with the Fermi 2

Offsite Dose Calculation Manual (OOCM). The maximum permissible dose rates for

gaseous releases are definedin, Fermi 2 Technical Specifications:

Technical Specification 3.11.2.1.a (Dose fate at the site boundary from noble

8ases):

-Less then or equal toý 500 mrttm/year to the totAl body
-Less than or equal to*13000 irna/Vear to the skin

Technicol Specification 3.1 1..Z.b (Dose rate at the site boundary from 1-,131,
1-133. and particulsteS with half lives greater then: 8 days):

-Loss then or equal to 1500 irna/year to any organ -I

,,y.
a. Liquids

Ailowasle Ikuid remeose rates ae calculated In accordance wftf the Fermi 2 Offsw.,;..,
Dose Caoculation Manual (OOCM). The maximum permissible concentration (MPC) fo..

liquids used for these chlculsfiohs are taken from 10 CFR 20. Appendix . Table Wi.
Column 2. The most restrictive.MPC is used In sli cases. For dissolved and entrained
gases the MPC of 2E-4 milcrocurles/mi is applied. This MPC is based onithe Xar-13S
MPC In air (submersion dose) converted to an equivalent concentration In water as.

discussed In the International Commission on IRadiological Pro'ectloo (ICRP)
Publication 2.

4. a AVERAGE ENERGY

The calculated site boundaryýolse rates for Fermi 2 are based on identifation Of
Individual isotopes and on us. .of dose factors Specific tOeacSh identified isotope ora,
highly conservative dose factor;. .Average energy values are not used in those

calculations, and therefore need not be reported.

L MEASUREMENTS AND APPROXIMATIONS OF TOTAL ACTIVITY

As required by NRC Regulatory .Guid 1.21. this section describes the methods used

to measure the total radioactivity in effluent releases and to estimate the overall!

errors associated with these measurements. The effluent monitoring systems are

described in Chapter 11.4 of the Fermi 2"Updated Final Safety Analysis Report

(UFSAft)

A. Gaseous Effluents

1. Fisilon and Actvation Gases

Samples we obtained from each of the seven plant radiation monitors w
continuously monitor the six ventilation exhaust points and from the Mfge*

Vent Pipe which carries the gland seal condenser exhaust, mehanical vacuIn

pump exhaust, and treated offgas streams. The fission and activation gases!

are quantified by gamma spectroscopy analysis of periodic samples The

folowing are typical fission and activation gases that are quantified for dose
calculations: ¥?,!i El

4. 

A. O ••• S 

The dose ... t. due to GlStOU$ ,fflu,nts II calculated In I; ccord.nct with the F.rm,2 
Offalt. 00.' Calculation M.nu,1 (ODCM). The maximum perml.llbl, do •• rat •• for 
g .. lous re ...... ar, d.flned·ln,F.rm, 2 T8chnlc., Splclflcatlonl: 

Technical SP.ct1lc"tlo~3.11.2.1 .• (Do •• m, .t th' stt, boundary trom n'oblt 
" •• s): 

', ...... . 

-l"s tn.n or .qu.' to 500 mr8m/ye" to the totll bOCJy . 
....... than or .qull to~JOOO mrem/yelr 10 tile akin 

. : . . 

.. ' T~lc,,' Specificl1lon3~ 11.2. 1.b (0018 rat. 11 the .tto bouncllrvfrom 1-131~ '.' 
. "1-'133~ and p.nlculat •• ~.w!th h'l1 Uv •• gr.lter tnan 8 dIY.):. . '., '", ; ..... '. 

-un tnan Of' ,qual to 1500 mramtyelt 10 any organ 
.... 

. :",; . : .. ' 

.. . liquid. 

Alk)w.bfe fk;juid ref •• , • ... t.~.·.j. calcul'ted In .ccordanell wtU\ tfte Fermi 2 *ft.~-;. 
Dos. Cakul.tion Manua. (ODCM). The mlJCimum permJlllbIe cOftC8ntrltiOft (MPC) fdf. . 
liquids ultd for thas. c;alcul.t·jons Ir' tllten from 10 CFR 20.~ a. rlble 11.,' ••.... 
Column 2. The most· rlstnct!VI,.MPC I. uSld In IU casel •. · For d, ..... lncJ.n1 .... ned· 
gl.t.lhe M'C Of 2£ .. , m'crocu~l/ml i. IppfllCS. Thla Mt'C il Hid on tfteX.-135 .... 
MPCIn 1# (Iubmerslon dOlOtr:pnverted to an equtva'omconcentratJoft In wa.e,.,:: 
dl.cus,," In Ih' mlematlonllCommission on RadiolOflca. Pro:ectioft (1CRP) 
PubllcltiOn 2.. 

AviRAQllNERGY I". '. 

ThO'cllcuiated site boundarv::dose retn for Fermi 2 .r'b •• edon identification of.. . 
Indivldu.I iSOIOPO' and on u'I:'of dose flctOtl specific tot.en identified Isotope Of·. 
hlghfy con.ervltlve do •• flC10i: '. Avorag. onergy v.luo. "'0 not ua'" In the'G 
caleulltlon .. Ind thor'foro ne~d not be reported. 

o. 

.. MEAsUREMENTS AND APPR~XIMATIONS 0' TOTAL ACTMTY 
~: ,',. ..' 

AI requff1ld by NRC Rogulltory .Qulde 1.21, thll .ectlon describe. t ... methods u.cNI· . 
to me. lure lhe total radlolctlvlty In effluent r., ..... and to estlmete the ov.,." -
,nor ... socllt.d with thoslme.suremlnt._ Tho offluont .monltorfng IYltem. I" .. 
described In Cblpter 11.4 of th. Farml 2 Updated Flna' Sefatv AnIIV'" Roport 
(UFSAR" .' . . . 

A Gaseou. Effluent. 

1. Rulon and Actlvltlon. a •••• 
. Samp'" are obtained from •• ch of the .Iv,n pl.nt radl.tion!o;lonftort 

COfttinUously monitor the six "entllatlon exhaust point. and from tt-e ,..... ........ c. 

Vent Pipe which Clrrles the gland ••• , condenser .",haust. ~h'nlcal V.CIUijilft 
pump 'Khaust. Ind treated offg .. stream.. The fluion and ,ctlvl,Ion 
.re quantified by gamma spectroscopy Inalyals of perlodk semp'''' 
followtng art typlca' fission and 8ctlv.tlon gases tha. IIr' quptlfled for 
CoIAC .... tionl: 
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Krypton (Kr)-8Sm Xenon (Xo)-133 Xenon (Xo),135
Xenon 0(X)-13$m Xenon %(9)-137 Xenon %(*)-138

Aro V)41

The values reported in Section 9 are the sums of oll fission and activation
gam quantified at all monitored release poins.

Considering the Inherent variability in radiation measurement. the variability In

effluent stream composition, and the uncentlintes In effluent flow rate and

Instrument calibratimon. Detroit Edison estimates tat the uncertainty of the

fission and activation ga total release figures Is less than plus or minus 8

percent
2. Radlolodines

Samples are obtained from each of the seven pla radiation monitors, which

continuously monitor the six ventilation exhaust points. The radlolodines are
entrained on charcoal and then quantified by gamma spectroscopy analysis.

For each sample the duration of sampling and continuous flow rate through
the charcoal are useo in determining the concentration of radloiodlnes. From

the flow rate of the ventilation system a rate of release can be determined.

The radlolodines usually quantified for dose calculations are the following:

Iodine (W)-131 Iodine (1)-132
iodine (Q)-133 Iodine (1)-136

The values reported In Section 9 are the sums of all radlolodines quantified at

all continuously monitored release points.

Considering the Inherent variability in radiation measurements, the variability In

effluent stream composition, and the uncertainty in sample and effluent flow

rates. Detroit Edison estimates that the uncertaiy of the total radlolodine
release figures Is less than plus or minus 5 percent.

3. Particulates

Samples are obtained from each of the seven plat effluent radiation monitors.

which continuously monitor the six ventilation exhaust points. The particulates

are collected on a filter and Otn quantified by gamma spectroscopy analysis.

For each sample the duration of sampling and continuous flow rate through

the filter are used In determining the concentration of particulates. From the

flow rate of the ventilation system a rate of release can be determined.

Radioactive activation and fission products that ae typically found Include the

foeOwing.

Manganese (Mn)-64 Iron (Fe)-S9 Cobalt (Co)-68

Cobalt (Co)-6O Zinc (Zn)-65 Chromium (Cr)-51

Barium (Ba)-135 Barium (Sa)-140 Lanthanum (La-1410
Yttrium (Y)-Olm Strontium (Sr)-91 Rubidium (Rb)-89

Cesium (Cs)-138 Technetium (Tc)-99m

Krypton ClCr)-I5m 
Xenon CXe)-135m 
Argon~1 

Xenon exl)-133 
Xenon CXe)-137 
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X.non ex.)-135 
Xlnon CXe)-131 

The velun reponed In Section I .,. the IumI 01 ... _.Ion .nd .ctIVItIon 
ga ... cauentIfIecI et au monitored reIea .. points. 

eonaldlrtng the Inherent Vlrlabfltty In radiation ..... urement. the vartebility In 
etftuent ItrHm compoatdon. Ind "'. uncert8IntIII In IfftUiftt ftow ret •• nd 
Instrument callbrltlon. o.troIt Edlaon IStImIteI tIIIt .... uncertainty of the 
... 1Ion ..... ICtIvatIon en total rete .......... II ........ plus or .......... 
perclnt. 

2. RadlolOcIIneI 

Sampl •• IN Obtained from eactI of the HVeft otaat radiation monitors. which 
contlnuovaty monitor the ... ventll8tlon .xhaust points. TM radlolodlnn a,. 
entr.lned on CharcOiI Ind thin QUantlfl.d by ........ lpectroscopy lnatyaia. 
For .ach aamp" the duntlon of IImpllna and contlnuou. ftow retl ttvough 
thl charcoal I,. u •• In determinIng the concen .... tton of redlolodlne.. From 
thl flow rlt. of "'. ventltatton .ystlm • ret. of .. III" can H determined. 
The radioiodine. usuilly euamlflld for do .. calculltlon. I,. thl following: 

iodine (1)-131 
iodine (1)-133 

iodine (1)-132 
iodine (1)-135 

The .. lui. repon.d In SectIon I I,. "' •• uma of III redlolOdlne. QUlntlfi.d It 
.11 contlnuou.1y monitored rei •••• polntl. 

Con.,dlrlng 1M Inherent Wlrt.blltty In radletlon ...... urem.nt •• the virilbility In 
.fflu.nt .t".m compo.ltlon. .nd the uncenllnty In •• mpl •• nd Ifftulnt flow 
ra' ••. Detroit Edl.on •• tlmat •• that the unc.rtalnty of the total redlolodln. 
ral .... figura. I ..... than "Ui or mlnUi I percent. 

Sampl" a,. Obtained from .ach of the HVeft ,.. Ifftu.nt radiation monitors. 
which contlnuou.ty monItOr "'. six ventilation IIMUIt point.. Th. p.nlculatii 
a,. collected Oft I flltet ..... thin Qu.ntIfIed by gamma IPietrolcOPY Inllyall. 
For .ach aampte the dur8tlon of aampllng Ind COfttInuou. ftow ret. "'rough 
the flit., I,. u.ed In determining the conclntlltlon of Plnlculltl.. From the 
flow m. of .... VlntJlltton .ystlm I ml of ....... c.n H det.rmlMel. 
Radioactive IcttvatJon Ind tII.lon productl ..... lie typIc.lty found Include the 
fonowlng: 

Uang.nell (Un)-M 
Cobalt (Co)-lO . 
a.rtum (a.)-1. 
Yttrium M-11m 
c.aJum (Ca)-1. 

Iron (F.)-II 
ZInc: (ZnHI 
""um (Sa)-'''' 
Strontium (Sr)-11 
T.chnetlum (Yc)-1Im 

Cob.1t (Co)-M 
Chromium (Cr)-11 
Lanthanum (La)-1. 
Rubidium CAb)-. 
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A composite of the filters from each ventilation release point we analyzed
monthly for gross alpha radioactovity using gas proportional counting
methods. Ouarterly the filters iae radlocdamlcally separated and analyzed for

Strontium (Sr)-WSO using various analSyca method If found Otese
Mdaonucildes are reported as total particulate activity.

Th voaues reported In Section 9 are the sums of all particulves quantified at
0 monitored relea e po!its.

Considering the Inerena variabtlty in radiation measuremnts, Me variability in

fluent stream composition. and the uncertaintle In Instrument calibration
and in sample and ffluent flow rates. Detroit Edison estimates a thM the

uncertany of the total particulate release fgures is loss than plus or minus 3
percent

4. Tritium

Samples ore obtained for each of the seven plant offluent radiation monitors

which continuously monitor the sx veftlatfont exhaust points. The sample Is

passed through a bottle containing water and the trtlum is Owashod out to

the collecting water. Portions of the collecting water are analyzed for tritium

using liquid scintillation counting tochniques. For each sample. Me duration of

sample and sample flow rate is used to determine the concentratilon From
ae flow rate of the ventilation system a release rate can be determrned.

Te values reported In Section 9 are the susn of all tritlum quantied at oal

monitored release points.

Considering the Inheret variability in radiation measurement. the variability In

effluent stream composiion. and the uncertainties In Instrument colibatlion.

somple and effluent flow rates. and collection efficiency. Detroit Edison
estimates that the uncertainty of total gaseous trihium release figures Is less
than plus or minus 34 p erce.

L Oross pIha

The gaseous particulatefls from the sevon Pl effluent radiation monitors
wre stored for one week to allow for doe of namtally occurin alh
emitters. These fiters are then anslyzed for gross alpha radiooctvty by gas
proport counting, and any such radioctivity found is assumed to be plant
relate& The quantity of alpha emitter Mrased can then be determined from

sample fow rate. sample datimo and stack flow rate.

The vale reported In Section S are th sum of all alpham oitters quantified

at all monitored release points.

I. 
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" compoatte of tM flit.,. from .. ch ventilation ,.... .. point ere .natyzed .,..tNy tor groa •• Iphl rIdIoIcttvtty u.lng g •• proportIOnal counting 
.Ithod.. Ouanerty ......... IN radiochemically ..,.rated and IMIynd for 
.. onttum CSr)-1IJIO ..... VIftouI .... tydcaI......... If found .... 
ndoftudlde. ere ,..,onlda.total P.rtlculltl acttvtty. 

1M vatun reporteel In SectIon • ara the sums of .n partlCullt .. ........,..d .t 
II monitored ....... poInIa. 

CoukIertng the Inherent wrtablDty In radIItIon ...... urementI. .... varllbWty In 
IfftuInt atrNrn composition, and .... uncenalftttll In InatruIMftt calibration 
.. In .. mpIe and efftuInl flow mea. IMroIt EdIson .aU ...... tMt tile .... 
.certIinty of .... totat pertIcuI8te ........ fIgur8. II ....... plus or minus 3 
.-cent. 

TrttIum 

Sempl •• Ire obtIlned for IICft of .... MVIft ,..... etnuent radllttoft monitors 
which continuously monitor the ... venttlatloft eJCbeuat points. TM .. mpI. I. 
","Id through • bott .. containing WIt., Ind .... tritium II "'1hecI- out to 
the coUecttng wit.,. Ponton. of the COIIICtIng WIter Ira IUtyncI tor tritium 
uamg "Quid .clntUlltlon counting tedmlQu... For uch "mpIe. the dumton of 
sam .... Ind .. mpl. flOw fItI II UHd to d .. .,....... .... concentrltloft. From 
.. flOw rite of .... ve~ IV ..... I ........ ,.. can ... cIItennIMcI. 

1M VI ..... reponed In leC1km • are ........... of .n tritium ..... ntlfted It aU 
mcmltol'ld rei .... points. 

Con.lderlng the Inherent Vlriab8tty In radlltlon muauremlnt. the varlebility In 
,",yent ltI'I.m compo.1tIon. and .... unclrtllntll. In Inatrumlnt ClII~lon. 
lampl. Ind effluent flow nt .... nd coI1lCtton efficiency. Detroit Edison 
1Itlm1t •• UYt the uncartltftty of total IlI10US trtIJum re ..... figure. II .... ............ ormtnu.,. ........ 

•. 
1M pHOUl pettlcu ........ from .... MVen pIInt etIIUIftt I'IdIatIon monttora 
.. Itend for OM week to anow for decIy of naturally occurrtftg ..... 
emenan. 1'Mu flit ........ titan IftIIyIed for IIfOII alpha radioactivity ltv gl. 
proportlonat counting. .nd any lUCIa radloKtlvtly found II Illumed to ... ptant .. tat.... ,.... ..... ntIty of ... mtnera .......... Cln tMn .. ""lrmIMd from II"'" flOw rata. .....,.. durItIoft. and '*' ftow rata. . 
1M vatun ,.,onld In Sadlon • ara 1M ....... of au .Ipha em~ .,.nllfted 
• aU monitored ra ..... poIftta. 



Considering the inherent variability In radiation ,s easurements, the variability in
effluent stream composition, and the uncertainties In instrument calibration
and In sample and effluent flow rates, Detroit Edison estimates that the
uncertainty of the total gasous gross alpha release figWtO is less than Pims
or mirus 10 percent.

3. Liquid Effluent&

The liquid radwaste processing system and the liquid effluent monitoring
system are described.Iinthe Fermi-2 UFSAR

1. Fission end activation:'pioducts

Before the contents of each holding tank Is discharged to the environment, a
representative sample of the tank's contents is taken and retained. The
sample allows for the determination of radioactive material concentrations And
establishes the rate at which the radioactive material can be discharged to the
environment. RadloactiVe activation and fission products that are typically
found include the following:

Manganese (Mn)-54
Cobalt (Co)-S8
Zinc (Zn)-6S

I Iron (Fe)-5B
Cobalt (Coh-60
Barium (Be)-131

Chromloo (Cr)-5 I
Sliveorm (T6)-gm
Technewtiu (Tc)-99M

49

At the end of the calendar quarter a composite sample Is made of all
discharge samples taken during the quarter. This composite sample consists*
of portions of each discharge sample which ore proportional to the volumes..

discharged The composite sample is analyzed for Iron (Fe)-55 and Strontium:
(Sr)-89/90. Radlochamical separations end various analytical methods are
used to- quantify the amounts of Sr-89/90 and Fe-55.

The values reported in Section 8 are the sums of all fission and activation
products found in all batch releases.

Considering the Inherent Varlability in radialon measurement and the
uncertainties in volume measurements and instrument calibration. Detroit
Edison estimates that the uncertainty In total liquid flisilo and activation
product release figures Is less than plus or minus 5 percont.

2. Tritium

Before the conte.Its of each holding tank Is discharged to the environment.,.
representative sample of the tank contents Is taken and retaine". At the eii
of the calendar month a composite sample Is made of ON discharge sampl,
taken during the month. This composite sample consists of portions of uch
discharge sample which are proportional to the volumes discharged. The
composite sample is analyzed for tritium by. liquld scintillation counting.

Consldtrlng the inherent variability In radiation 1\ alluremenu, the varl.bilfty in 
effluent st,"m eompQsition, Ind the unc:en.intles In InStrument caHbrAtion 
and in s.mpl •• nd ,fflu,nt flow ret •• , Detroit Edllon utlmate. th.t tho 
UnetM.inly of the totalg.uous gro".'phl r., .... flgur .... · •••• than ~a 
or mlp.ul 10 perc.nt·. . . ':''k'. 
Liquid Effluent. 

The liquid fldwast. prO~.ssing .ystem and th. liquid ofItuont monitoring 
system .ra deserjb'~·ln·th' FarmJ"2 UFSAA.. 

FI.slon 'Ind .ctivatlo~Pt9duct. 

aefor. the contents of .ach holding tlnk I. dllchargttd to tht envtroftment. a 
,epresentat've .ample ()f. th. tank', contents I. take" Itld rat.'ned. The . 
• Impl. allows for the dtt',rmlnitlon of radiOlcth,. ma.erial concentrations and 
estabUshes the ,.ta it which the r.dlolctlve mlterl., c." H diSCharged to ttIe . 
,nvl'onm.nt. Radfolctlve.ctivltlon .nd flllion pMduets that ar. typically 
found Include the follo.\i.tlrig: 

Mlngln." (Mn)-54 " 
CObalt (Co)-58' 
Zinc (Zn)-65 

." . . . 

····.ron (Fe)-S9 
:Cobalt (Co}-GO 

. Barium (B.)-131 
.: .. 

Chr~ (Cr)-S1 .' 
Silvtf t",-11Qftt. . 
T.ctt,..'" (Tc)-9tm 

. . . 

At the tnef of the cal.nda, quant' I composite .ampl. I, mideof .n 
dlschargl IImplls taken during the qUlrter. Thll compo.ltt umpl. tOnli." 
of ponlons of .Ieh disch·.rg. sample which II,. proponlOnar to the volumes . 
di,cherald. Th. compostt. sampl. 'I Inilvzed for Iron {Ft'-!55 end Strontium 
(5r)-89/90. Radiochemical l.pI.·.tions Ind VlnOUI Indllyttcal methods .r. 
usedto quantify the amounts ot 5,·89190 Ind F .... 55. 

Th. vafu •• r.pon.d In Section 8 art Ihe sum. Of .11 fillton Ind actiVation 
products found In ,II bitch r.' .... s. 

Con,fderlng the .nhtrent ·vI,I.bUIty In "dl~1on meesurement Indthcl 
une.nelnti., In volumemeasurem.nts and Inltrum.nt calibratlon. Detroft 
Edison.lstlmete. thafthtunctrt.'nty In total Uquid ft.,Jon and activation 
product r.f .... flgu"aI. , ... than plu. or minus 5 percent. . 

Tritium 
. '" 
'," 

a.fore the contl.1fS of t.eh holding tenk •• dllcherged to the InYfronment',:. 
rtpr .. tntltlve .Imp/e of the tank contlnt. la taken and retained. At the ~ 
of ttl. calendar month • compo.'te samp •• II med. of 'If d'schar •••• mptf, •. 
taten during the month.' This composlt. ,.mpl. cons lit. of poMfOnl of .. eft 
dlscharg. sampl. which ar. proponlonal to the volumes dll~"'9td.. Ttle 
composite .ampl. i, anllyzed for tritium by. "quid aelnt6Uatloncountfng. 



The values reported in Section 8 sums eaf tritium quantified from all batch

releases.

Considering the Inherentivariability In radiation measuremenitand the

uncertainties in volume measurement and instrument callbration, Detroit

Edison estimates the uncertainty in total tritium release figure:is lets then

plus or minus 15 percent.

Dissolved and Entrained Oases

Prior to releasing liquid radioactive waste to the environment a sample Is

taken from the radwaste holding tank. This saimple Is representative of the

tank's ••ntents. The sample Is examined using gamma apectroscopy to

deternicie the dissolved .and entrained noble gases. The •foliowng radiogases

are typical of those which may be found:

3.

Xenon (Xe)-133 Xenon ()e-131S • ., ,. .

.-The values reported inl Section 8 are the sums of All radlogesas found for all

batch releases.-

Considering the inherent variability in radiation measurement and the

uncertainties in Instrument calibration and volume measurements., Detroit*

Edison estimates that the uncertainty In total dissolved and entrained gas

release figures is less han plus or minus 15 percent

4. Gross Alpha

Before the -,ntents of, taCh holding tank Is discharged to the environment, a

*representat~ve sample Of the tank's contents is taken and retained. At the oind

of the calendar month a composite sample Is mude of aOll discharge samples

taken.during the month,: This composite sample consists of portions of each.

discharge sample which are proportional to the volumes discharged, The

composite sample is analyzed for gross alpha radioactivity by gas proportional

counting.

The values reported in Section 8 are the sums of ttw gross alpha radwoalt

from all batch releases.

Considering the Inherent variability in rediatio measurement and the

uncertainty in volume measurements and instrument calibration, Detroit Edison

estimates that the uncertainty in total liquid gross alpha release figures Is lets

than plus or minus 43 percent.

ABNORMAL RELEASES

For the purpose of this report. an abnormal release Is any release of radioactiveI

material rtot performed in accordance with the Fermi 2 license and Implementing

Procedures. No abnormal releases occurred during the reporting period.

ML

I - all 1 -110

Th. Y"u.s r,pon.d in S.ctlon 8 .ums Iff tritIum quantlfleet trom III bitch 
'., •••• s. 

Conlld.ring the Inh,rtnt,varlttlility In r.dlatlon InUlurem.rit;:tlnd ~ 
unc.nalnti.s In volum.m ... urem.nt and Inltrum.nt'cilibrMten, Detroit 
Edison IStimltes the unc.n.lnty In tot.' tritium ,. .... , figure, "a I.u than 
plUI or minus 15 perc.nt. 

3. DI.solv.d and Entr.lnld 0 .. ,1 
" . . 

.,'. ; 

"lor to r,' .. sln; IIquldraCliolctlv. WISt. to 1M 4tnVtronm.nt •• 8mpl ... 
,ak.n from the r.dwastlholdlng tank.. This SIl~P" II r~pr ••• nt·."y. or tho 

. tank'. contents. Th. IImpl' II 'Xlllmined using Qllmm •• p.Ctr.OICOPY to. .' 
d.termili, the dllsolvocilnd ,ntralned noble g..... Ttll.followlng ,edi."" 
ar. typical of tholl which mav be found: . . " 

X.non (Xo)-133 XenQlt (J(e,-131 

'Tho valulS repon.d In ,S'ctlon " ar. the lums of .It radlog •••• found 10f in 
batch r'18"1S.' . ,., . . 

Conlld.ring th. Inher.nlvari.billty In ,ediatlon m ... urement .nd. th, 
. unc.n.int'" in instrume"t c.librltion and volume meaiut'lMnti Detroit . 
Edison .. timaie. ~I't't~,,~ uncortalntY In total dissolved' enei antrilned g8" "". 
,e' .. " flgur" 'a """ll\lIn pfu. or minus 15 PGlfceni. .'. 

... Groll Alpha 

\ Before the ... ,ntentio.f$ICh holding tank II dlscharg9d, to ~ .environment'. . 
-reptesentative sample: of thl tlnk's contents ,. taken .nd retained. At the Ind. 
of the callndar month Ii composit. sample Is mwe of .n disch.rge umlife. " 
l'ken ,during the mont" .. Tnis composite IIm.,le con.l.tl ~, portions o'NCh 
discharge IImpl. which .ra proportlona, to tha whim,. discharged. The . 
composite IImple II Il"IAlyzed for gra .. alphe radtoactJvlty by gas proponJon.1 
counting. ...•• ': . . '. .,' .' . '. 

The valu •• reponed ·'~·S.Ctlon 8 ara the luml of tM gro •• OIptt. raG .. •• '. 
from III batch re ..... ~' .'. . . - , 

Considering the Inher.nt varlabltlty In ,adlatleil m •• surement anes' tile . .' . 
uncertainty tn volume mllSUfements and (natrum.nt CIUtlretton,DetrOIt E-.on 
ISllmate. thlt tne unelnalnty in tot., liquid grOIl "phi r.r .... figure ... ~ •• 
then plus or minus 43 percent ' 

.. ABJIIORMAL RELEASES 

,"or the purpose of thiS ,.pon. an abnorm.1 r.r •••• '1 any ....... e of ntdfOKttva 
mat.rial flat performed In accordlnce with the Fermi 2 Ilcen •• IiInd Impfamentlng 
"roc.duras. No abnormal r" ••• 11 occurred during tha report'ng period. 



7. BATCH RELEASES

As required by Regulatory Guide 1.21, a summary of d5 a for batch releas is
provided below. The following batch liquid releases from radwaste holding tanks to
the Circulating Water Decant Line occurred between January 1. 1990 and June SO1990: ••i•ii

Number of releases: 12
Total time for all releases: 5549 minutes
Maximum time for a release: 583 min'utes
Average time. for a release. 462 rm•ntes
Minimum time for a release: 427 M .in.jes

The only batch gaseous relensts from Fermi 2 are the venting or purging of the
primary contair.ment (dryweli) atmosphere. These venting or purging releases pass
through the reactor building ventilation or standby gas treatment system and are
monitored by the final effluent monitors for these pathways. Separate data on these
venting or purging releases arie. not reported because thfr associated data are already
Included in the gaseous effluent release data (Section SA and Section. 9).

,~ .. 

8ATCH RELEASES ;/ 

As required by Regulatory Guide 1.21, • summary of d.~ i for batc",.., ..... fa 
provfded below. Th. followIng bitch liquid r,'e.ses from radwlStlholdine lang ,to 
the Circulat'ng W.ter Oec.nt ~Ine occurred between January 1.1980 and June 3Ol;, 
1S90:' -'A; 

Number of rellu,s:_ 
Totlr time for IU relll'ls: 
MaJdmum time for I rli'ISI: 
Ave,,;. time for I i,I.I'.: 
Minimum time fOl • r.'.HI: 

- -

12 
5s.ts- minute, 
583 mfn' .... 
.82~.a 
427.,... •• -

·~>~~t(~.' ': 

Th. onlv:.,'.tcng.seoul rtl ...... from Firm' 2 are thlve;,t'n,,- Or liutglng-Of thO' ,:,:.' --
primary contlir,mlnt (dryweUr atmosph"l. Thl •• vlntlng 0; purgln, , ....... pasi 
through thl relctor building vlntilition or standby g .. trutment Iy,t.m end "e 
monitored by th. final ttflulntmonltors for thl.1 pathwlVs. S.patat. dlt. on thll, 
venting or purging r.re.ses .f.'~ct reported because th-, IIloeiatlddlt' ., •• lr •• dY 
Included In ,"egaslous effluent r.' •• s. a.ta (Section SA and S.ctiOft.U). . 

- , -

.j. .,T •• ••• 



8. LIQUI EFFLUENT SUMMARY

","PORT CATEGORY
TYPE OF ACTIVITY

a.**fi~m lll,, ii nrfG • innl

SEMIANNUAL SUMMMATION Of ALL RELEASES BY QUARTER
ALL LIQUID EFFLUENTS
rli IA VC1,5 4 A f%~ll~ ii• Aa~lelml Is

Vii r.....i,* JIF" n :au .v.e '..

:UNIT :OUARTER I :UATER2.
TYPE OF EFFLUENT

A. FISSION AND ACTIVATION PRODUCTS

.1. TOTAL RELEASE (NOT INCLUDING
.TRITIUM,. GASES, ALPHA,. CURIES - 1.92E-01 2.85E-02

2. AVERAGE DILUTED CONCENTRATION'
DURING PERIOD uCI/mt 2.2f-08 :3.018-09*-

1. TOTAL RELEASE , CURIES :6.911E-01 5502

2. AVERAGE DILUTED CONCENTRATION
DURING PERIOD . uCl/ml 7.95,-08 :8633E-0t

C- DISSOLVED AND ENTRAINED GASES:.'

1. TOTAL RELEASE . CURIES 2.0-M-04 1.02E-04

2I AVERAGE DILUTED CONCENTRATION
DURING PERIOD . uClI 2.41E-11 t1.E-l..

-fW GROSS ALPHA RADIOACTIVITY

1..TOTAL RELEASE : CURIES 0.00E+00 :,

iMASTE VOL RELEASED
PRE-DILUTION) . UTERS : 7.B9E .Q•J

F iTOTAL VOLUME DILUTION
-"DISCHARGED : LITERS 8.59E#09 A

I/

IJQUID EFFLUENT SUMMARY 

~;~~;:;i)~;~".1'HIII1T CATEGORY 
. TYPE OF ACTIVITY 
REPORTING PERIOD 

: SEMIANNUAL SUMMMATION OF ALL RELEASES IV auAlffeR 
: ALLLIQUIO EFFLUENTS 
: QUA~TER 1 AND QUARTER 2 

..•. ' TYPE of: EFFLUENT . 

1. TOTAL RELEASE (NOT INCLUDING 
TAmUM. GASES. ALPHA) .. 

. ..... 

2. AVERAGE DILUTED CONCENTRATION 
DURING PERIOD : 

.... 
~~ .. - . 

/: '.;:~ .. TRmUM 

l~ TOTAL RELEASE 

1. AVERAGE DtLUTED CONCENTRATION .. ' . 
DURING PERIOD 

. :<iC; DISSOLVED AND ENTRAINED GASES .' • 

1. TOTAL RELEASE 

1. AVERAGE DILUTED CONCENTRATION' 
.' DURING PERIOD 

: UNIT : aUARTER 1 

: CURIES .. : '.92E-01 

: uCl/mf 

: CURIES 

: uCllml : 7.SSE-Oe 

: CURIES : 2.09E-04 

: uCIImI : 2 .• 'E-11 

: 7 

J 

: 2.65E-01 

'-';'H"""':· . 

: 1.021-0.4 .. 

: 1.11£-11. 



,. LIUID EFFLUENT SUMMARY (continued)

REPORT CATEGORY SEMIANNUA
TYPE OF ACTIVITY TOTALS FOF

ALL RADION
REPORTING PERIOD QUARTER I

L LIQUID BATCH RELEASES
I EACH NUCLIDE RELEASED
UCUDES
AND QUARTER 2

BATCH RELEASES
", ~ ~ ~ ~ ~ ~ ~ ~ ~ AC RELEASES I '' ..... ,

UNIT QUARTER 1 :UARTER,2
•LIUDE

lW! a MCC Ifl

W-3
"Ia-24
Cr,-Si
Un-a

JAi31
. 1331

)Ce;-134

-Il*14s

Srii• €-,-

S :CURIES
CURIES
CURIES
CURIES
CURIES
CURIES
CURIES

: CURIES
: CURIES
: CURIES
: CURIES

1 : CURIES
CURIES
CURIES
CURIES
CURIES
CURIES
CURIES
CURIES
CURIES
CURIES
CURIES

: CURIES
: CURIES

:6.• IE.0,
4.48E-02
1.27E-01
7.09E-04
1.38E-03
1.03E-03
2.34E-03
2.871-03
7,42E-03
2.43E-O4
5.49E-14

: 2.09E-04
: 1.04E-04
: 5.451-07
: 6.47E-05
:1,611-04

* 9.28E-06
2.76E-04
2.421-03

:*1.841E-04
:t<3.SE-07
:*<4.SE-07

:k<2.3E-0B

: S.S1-02
: 8.231-03
:I.&Z.E-02 .

: 1.71Oi,. .(', •*4. lli-04.

4. 1.03E

..2- 04

:2.8~1,0

: , c4M YO

.... SEOs I

-11<2.3E-M

Tý_tul for Period : CURIES 8.83E-01
Less than Lower Limit of Detection (LLD), i.e. the maximum sensitivity of moo
of microcurles per milliliter (uCi/mi).

al

... • .

·MPORTING PERIOO 

: SEMIANNUAL UOUID SATCH REL.. ASES 
: TOTALS FOR EACH ~UC1.l0E ReUASED 
: ALL AAOIONUCUDES 
; QUARTER 1 AND QUARTER 2 

. . " ~ 

. : .~" 

" '\ 

: UNJT 

: CURIES 
: CURIES 
: CURIES .'. 
: CURIES 
; CURIES 
: CURIES. 
: CURIES 
: CUR'ES· 
: CURIES .. 
: CURIES 
: CURIES 
: CURIES 
: CURIES·. 
: CURIES 
: CURIES 
: CURIES 
: CURIES 
: CURIES 
: CURIES " 
: CURIES 
; CURtES 
: CURIES 
: CURIES 

BATCH fiELEASES 

: QUARTER 1 : QUMTI.t2 

: S.J1E....fJ1 
: 4.48&-02 
: 1.21E-01 
; 1.09E"04 
: 1.38E-03 
: 1.03E-03 
: 2.34E-03 
: 2.171-03 
: 7.421-03 
: 2.43E-fM 
: 5.491:-04 
: 2.091-04 
: 1.04E-04 
: 5.45£-07 
: 6.47£-06 
: 1.011"04 
; 9.28E-06 
: 2.76£-04 
: 2.'2&-03 
: 1.841'" 
:°<3.81-07 
:°<4.51-07 
:°<4.91-01 
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9. GASEOUS EFFLUENT SUMMARY

REPORT CATEGORY
TYPE OF ACTIVITY
REPORTING PERIOD

: SEMIANNUAL SUMMMATION OF ALL RELEASES BY QUARTER

: ALL AIRBORNE EFFLUENTS
: QUARTER I AND QUARTER 2

UNIT :QUARTER :QUARTER 2

TYPE OF EFFLUENT

A. FISSION AND ACTIVATION OASES

1. TOTAL RELEASE : CURIES 2.91E+01 8.47E*01

2. AVERAGE RELEASE RATE FOR PERIOD : uCI/sec : 3.74E+00 1.08E+01

1B. RADIOIODINES

1. TOTAL IODINE - 131 : CURIES : 9.52E-04 1.35E-03

2. AVERAGE RELEASE RATE FOR PERIOD : uCI/sec : 1.22E-04 1.72E-04

C. PARTICULATES

1. PARTICULATES
(HALF-LIVES>8 DAYS) . CURIES - 4.17E-03 2.44E-03

2. AVERAGE RELEASE RATE FOR PERIOD uCil/sec 5.36E-04 3.10E-04

3. GROSS ALPHA RADIOACTMITY . CURIES : 6.59E-07 8.20E-07

1D. TRrITIUM

1. TOTAL RELEASE CURIES : O.OOE.00 O.OE00

2. AVERAGE RELEASE RATE FOR PERIOD uCViec : 0.00E00 :0.00E+00

.~ ~.': " . 
! . 

... ' 

8. GASEOUS EFFLUENT SUMMARY 

Efflu.nt R., •••• R.port 
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REPORT CATEOORY 
TYPE OF ACTMTV 
REPOMnNG PERIOD 

: SEMIANNUAL SUMMMAnON OF ALL RELEASES BY QUARTER 
: AU AIRBORNE EFFLUENTS 
: QUARTER 1 AND QUARTER 2 

: UNIT : QUARTER 1 : QUARTER 2 
TYPE OF EFFLUENT 

A. FISSION AND ACTIVATION OASES 

,. TOT At RELEASE : CURIES : 2.91E+01 : 8.47E+01 

2. AVERAGE RELEASE RATE FOR PERIOD : UCI/IIC : 3.74E+00 : 1.08E+01 

fl. RADIOIODINES 

1. TOTAtIODINE - 131 : CURIES : 9.52E-04 : 1.35E-03 

2. AVERAOE RELEASE RATE FOR PERIOD : UCI/IIC : 1.22E-04 : 1.72E-04 

C. PARTICULATES 

1. PARTICULATES 
(HALF-lrvtS >8 DAYS) : CURIES : •. 17E-03 : 2.44E-03 

2. AVERAGE RELEASE RATE FOR PERIOD : uCl/lee : 5.3&E-G4 : 3.10E-04 

3. OROSS AlPHA RADIOACTMTY : CURIES' : 1.19E-07 : 1.20E-07 

'0. TRrTIUM 

,. TOT At RElEASE : CURIES : O.ooE+oo : O.OOE+OO 

2. AVERAGE RELEASE RATE FOR PERIOD : uCVlec : O.ooE+OO : O.OOE+oo 



9. GASEOUS EWFLUENT SUMMARY (continued)

REPORT CATEGORY :SEMIANNUAL Al
TYPE OF ACTIVITY :FISSION OASES
REPORTING PERIOD :QUARTER I ANI

III II IIIIII IIIIII

Effluent Re seRport
August 1990
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IRBORNE CONTINUOUS RELEASES
IODINES, AND PARTICULATES

D QUARTER 2

i;'" , : MIXED MODE RELEASES

:UNIT :QUARTER 1 :QUARTER 2
NUCLIDE
PARTICULATES

Cr-51 : CURIES : 330E-03 : 1.77E-03
Mn-54 : CURIES : 1.02E-05 : 3.02E-05
Fe-59 : CURIES .'*<1.E-13 : 7.82E-0M
Co-S8 : CURIES : 2.77E-05 : 4.44E-05
Co-S0 : CURIES : 1.70E-05 : 5.67E-05
Na-24 : CURIES : 6.49E-03 : 1.69E-03
Zn-65 : CURIES : 2.88E-0S : 7.78E-05
Tc-99m : CURIES : 1.10E-02 : 5.07E-03
Ba-139 : CURIES : 7.69E-01 : 6.30E-01
Be-140 : CURIES : 5.50E-04 : 2.77E-04
La-140 : CURIES : 3.66E-04 1.90E-04
Y-91m : CURIES : 4.54E-03 3.26E-03
Sr-91 : CURIES : 7.93E-03 5.18E-03
B1a-131 : CURIES :*<1.2E-13 :1.11E-0O
As-76 : CURIES : 5.871-O7 : 1.03E-04
Rb-SB : CURIES : 2.76E-01 : 6.79E-01
Cs-138 : CURIES : 4.17E-01 : 3.03E-01
Mn-5I : CURIES : 3.58E-04 : 1.24E-03
Ag-i10m : CURIES :*<1.GE-13 : 3.29E-05
$e-75 : CURIES :*<5.8E-14 : 5.11 E-07

Zn-69m : CURIES : 1.66E-05 : 1.17E-05
W-187 : CURIES :<1.6E-13 : 4.14E-05
Sr-SD : CURIES : 241E-04 : 1.38E-04
Sr-D0 : CURIES : 3.10E-0 : 1.34E-06
C1"134 : CURIES % :e<5.lE-14 :*'€6.IE'14

Cs-137 : CURIES :e<6AE-14 :*<6.4E-14
Ce-141 : CURIES :*<6.9E-14 :*<6.9E-14
Ce-14 : CURIES :*<2.9E-13 :*<2.DE-13

Total for Period : CURIES : 1.SOE*O0 : 1.63E*00

* Less then the Lower Umit of Detection (LLD). I.e. the maximum sensitivity of measurement In
units of microcuries per milliliter (uCi/ml)

GASEOUS EFFLUENT IUMMARY (oontlnu.d) 

i:"-.. . '~ . REPORT CATEGORY 
iL?- ;", .' .. '. TYPE OF ACTIVITY 
i: :- REPORTING PERIOD 
;:,:: 

:: . 
I" I 

t.' 
e' 
" 

t·:··, . 
!i;:, 
i; 

NUCLIDE 
'ARTiCULATES 

. Cr-Il 
Mn-N 
Fe-19 
Co-I& 
Co-60 
NI-2. 
%n-81 
Tc-98m 
8.-138 
8.-140 
"'-140 
V-81m 
Sr-91 
8.-131 
AI-78 
Rb-88 
e.-131 
Mn-H 
Ag-11Om 
Se-71 
%n-69m 
W-117 
1r-88 
Sr-90 
el-1M 
Ca-137 c.-t., 
ee-'" 

Total for 'erlod 

:SEMIANNUAL AIRBORNE CONTINUOUS RELEASES 
:FISSION GASES, 10DINES, AND PARTICULATES 
:QUARTER 1 AND QUARTER 2 

MIXED MobE RELEASES 

:UNIT :QuARfER 1 :ouARfER 2 

: CURIES : 3.30£-03 : 1.77E-03 
: CURIES : 1.oU-oi : 3.02E-OI 
: CURIES :*<1.IE-13 : 7.82E-08 
: CURIES : 2.77£-01 : •• 44E-OI 
: CURIES : 1.70E-OI : 1.87E-05 
: CURIES : 8.49E-03 : 1.69E-03 
: CURIES : 2.88E-01 : 7.78E-05 
: CURIES : 1.10E-02 : 1.07E-03 
: CURIES : 7.88E-Ol : 8.30E-Ol 
: CURIES : I.IOE-o.t : 2.77E-04 
: CURIES : 3.66E-04 : 1.90E-04 
: CURIES : 4.I4E-03 : 3.26E-03 
: CURIES' : 7.83E-03 : 1.18E-03 
: CURIES :-<1.2E-13 : 1.11E-06 
: CURIES : 1.87E-ol : 1.03E-04 
: CURIES : 2.78E-01 : 8.78E-Ol 
: CURIES : 4.17E-01 : 3.03E-Ol 
: CURIES : 3.5&E-04 : 1.24E-03 
: CURIES :-<1.6E-13 : 3.29E-OI 
: CURIES :-<1.8E-14 : l.l1E-07 
: CURIES : 1.86E-01 : 1.17E-05 
: CURIES :-<1.6E-13 : •. 14E-05 
: CURIEl : 2A1E-a.t : 1.38E-a.t 
: CURIES : 3.10E-06 : 1.34E-06 
: CURIES .. :-<1.1E-1. :-<1.1E-14 
: CURIES :-<IAE-1. :-<1.4E-14 
: CURIES :*<1.9E-l. :-<6.9E-l. 
: CURIES :-<2.9E-13 :-<2.8E-13 

: CURIEl : 1.IOE+OO : 1.83E+00 

• Le •• th.n the Low.r Umlt of Detection (LLD), .... the maximum aensltlvlty of m ••• urement In 
unltl of mlcrocurlll PI' mlllillt., (uCVml) 
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S. GASEOUS EFFLUENT SUMMARY (continued)

REPORT CATEGORY
TYPE OF ACTIVITY
REPORTING PERIOD

SEMIANNUAL AIRBORNE CONTINUOUS RELEASES
FISSION OASES, IODINES, AND PARTICULATES
QUARTER I AND QUARTER 2

MIXED MODE RELEASES

UNIT QUARTER I : QUARTER 2
?IUCUDE

FISSION GASES

Ar-,l : CURIES : 1.60E.01 : 7.11E+01
Xe-135m : CURIES : 9.72E-01 : 1.03E+00
X*-138 : CURIES : 2.38E+00 : 2.29E*00
Xe-135 : CURIES : 1.10E-01 : 1.82E-01
Kr-85m : CURIES : 6.55E-01 : 9.69E-01
Xe-137 : CURIES : 7.01E+00 : 8.43E+00
Kr-87 : CURIES :*<5.3E-08 : 1.18E-01
Kr-88 : CURIES : 3.87E-01 : &99E-01
Kr-89 : CURIES : 1.25E*00 : 1.31E+00
Xe-133 : CURIES : 3.17E-01 :3.41E-01

Total for Period : CURIES : 2.91E*OI : 8.47E*01

IODINES

1-131 : CURIES : 9.52E-04 : 1.35E-03
1-132 : CURIES : 1.66E-03 : 1.33E-02
1-133 : CURIES : 4.20E-03 : 1.12E-02
1-134 : CURIES :*c2.OE-13 : 2.84E-03
1-135 : CURIES : 2.64E-03 : 1.63E-02

Total for Period : CURIES : 9.4SE-03 : 4.50E-02

Less then the Lower Umit of Detection (LLD). Le. the
units of microcurles per milliliter (uCVml)

maximum sensitivity of measurement in

.l:€";~:J. .... I1;J..;:c...~.' ~~, ,'::"J< ~.1"_""· , ..., . - .. < :'~'~'~~"'\""J~'~~""~" ,;","""ti'~.--~~.~Y ... ~~",.~...,......=.t_';""""l'f~._.J~ 

.. .', >". • • • ," '." ," ", ... t ' 

':?~~~:': '. :'~}',::,:" ,.' 
" :,.:' :', 

" , 
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.. GASEOUS EFFLUENT IUMMARY (contl"u~d) 

REPORT CATEOORY 
TYPE OF ACTIVITY 
REPORTINO PERIOD 

tfUCUDE 

FISSION OASES 

Ar~1 
Xe-135m 
Xe-138 
Xe-135 
Kr-85m 
X.-137 
Kr-87 
Kr-88 
Kr-89 
Xe-133 

Totll for Period 

'ODINES 

t-131 
t-132 
t-133 
1-1" 
1-135 

Totll for Period 

: SEMIANNUAL AIRBORNE CONTINUOUS RELEASES 
: FISSION OASES, IODINES, AND PARTICULATES 
: QUARTER 1 AND QUARTER 2 

MIXED MODE RELEASES 

: UNIT QUARTER' : QUARTER 2 

: CURIES : 1.60E+Ol : 7.11E+Ol 
: CURIES : 8.72E-01 : 1.03E+00 
: CURIES : 2.38E+00 : 2.28E+00 
: CURIES : 1.10E-Ol : 1.82E-Ol 
: CURIES : 8.55E-Ol : 8.59E-Ol 
: CURIES : 7.01E+00 : 6.43E+00 
: CURIES :-<5.3E-08 : 1.18E-Ol 
: CURIES : 3.87E-01 : 8.89E-Ol 
: CURIES : 1.25E+00 : 1.31E+00 
: CURIES : 3.17E-Ol : 3.41E-Ol 

: CURIES : 2.81E+01 : 8.47E+Ol 

: CURIES : 8.52E-04 : 1.35E-03 
: CURIES : 1.66E-03 : 1.33E-02 
: CURIES . : 4.20E-03 : 1.12E-02 
: CURIES ~ :-<2.0E-13 : 2.14E-03 
: CURIES : 2.84E-03 : 1.83E-02 

: CURIES : 8.45E-03 : 4.50E-02 

• Le •• than the Lower Umlt of Detection (UD). Le. tlte maximum .enaltlvlty of meaaurement In 
unltl of mlcrocuriea per milliliter (uCVml) 
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SOLID WASTE AND IRRADIATED FUEL SHIPMENTS

A. Solid Waste Shipped Offsito for burial or disposal (not Irradiated fuel)

6 month Est. Total
1. Type of Waste Unit period Error %

a. Spent resins, filter sludges, m3 1.58E+02 +25
evaporator bottoms, etc. Curies 7.12E.02 125

b. Dry compressible waste, m3  1.85E+02 #25
contaminated equipment. etc. Curies 1.33E.01 125

c. Irradiated components,
control rods, etc. 0

d. Other 0

2. Estimate of major nuclide composition (by type of waste)

a. Spent resins, filter sludges, evaporator bottoms. etc.

Nuclide

Cr-51
Mn-54
Fe-55
Co-S8
Co-60
Fe-59
NI-63
Zn-65
Ba-131
H-3
C-14
Ag-110m
Tc-99
1-129
Ce-1,1
Cm-243/244

Percent of
Total Activity

4.5
10.5
53.5
3.1

12.4
0.4
0.4

14.2
<0.1
0.1
0.2
0.5
<0.1
<0.1
<C0.1
<C0.1

Curies

3.21EO01
7.47E+01
3.81E+02
2.21E+01
8.83E+01
3.18E*00
3.04E+00
1.01E+02
1.18E-01
7.96E-01
1.73E+00
3.87E+00
1.18E-03
4.68E-04
1.56E-01
3.29E-03

· . 

10. lOUD WAITI AND ImADIATID FUlL _PUENTI 

'Efflulnt A ...... Rlport .. 
Augu.t1890 
'igi 14 

A. Solid W •• tl Shlppld Off.ltl for ~urt.1 or dlspos.1 (not Irradl.tld fUll) 

6 month Elt. Total 
1. Type of Waitt Unit period Error % 

Spent rllin •• flltlr Iludg ••• m3 1.58E+02 +25 
Iv.por.tor bottom., etc. Curti' 7.12E+02 325 

•• 

Dry compr.sslbll wllte, rn3 1.85E+02 +25 
contamln.ted .qulpment, etc. Curt •• 1.33E+01 ii& 

b. 

c. Irradlattd compon.nts. 
control rodl •• tc. 0 

d. Other 0 

2. Estimate of major nuclide composition (by type of w.lte) 

a. Sptnt ,.lln •• filter .ludg.I, Iv.porator bottoms, Itc. 

P.rcent of 
NuClidt Total Activity Curl •• 

Cr-51 4.& 3.21E+01 
Mn-54 10.5 7.47E+01 
FI-55 53.5 3.81E+02 
Co-58 3.1 2.21E+01 
Co-80 12.4 8.83E+01 
Ft-58 0.4 3.18E+OO 
NI-83 0.4 3.04E+00 
Zn-65 14.2 1.01E+02 
1a-131 <0.1 1.18E-01 
H-3 0.1 7.16E-01 
C-1. 0.2 1.73E+00 
Ag-110m 0.1 3.87E+00 
Tc-98 <0.1 1.18E-03 
1-128 <0.1 4.88E-04 
C.-1" <0.1 1.56E-01 
Cm-24312" <0.1 3.29E-03 
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)ry compressible waste, contaminated equipment etc.

Percent of
Nuclide Total Activity Curies

Cr-S1 2.6 3.52E-01
Mn-54 8.8 9.04E-01
Fe-55 76.7 1.02E*01
Co-58 1.8 2A•E-01
Co-S0 10.2 1.35E+00
Ni-63 0.3 3ADE-02
TC-99 <O.1 5.19E-04
C-14 <0.1 IASE-03
Fe-59 1.2 1.64E-01
1-129 <0.1 5.85E-04

Note: ActMtles of all principal radlonuclides were determined by measurement.

3. Solid Waste Disposition (All waste was
containers)

Class A and was shipped in LSA

Type of shipment/
solidification process

Dewatered resin

Dry active waste and
contaminated equipment

Number of
shipments

Mode of
Transport. Destination

20

3
2
1

truck

truck
truck
truck

Bamwell, SC

Oak Ridge, TN
Channahon. IL
Barnwell, SC

4. Irradiated Fuel Shipments: 9

None

:l, _. 

, ", 

. Effluent R"~II'''R'PO~!::\\;;::''::',:''':'·' '. 
Augu.t 1890, " 
'ag.,5 , 

b. Dry compr.aalbl. WI.t., contlmlnlt.d equlpm.nt. .te. 

,.rc.nt of 
Nuclld. Total Activity Curl •• 

er-51 2.B 3.52E-01 
Mn-&4 B.8 8.04E-01 
F.-II 7B.7 1.02E+01 
Co-18 1.8 2A4E-01 
Co-BO 10.2 1.35E+OO 
NI-13 0.3 3AOE-02 
Tc-89 cO.1 1.18E-04 
C-14 cO.1 1A5E-03 
F.-59 1.2 1.64E-01 
1-129 <0.1 5.85E-04 

Not.: Actlvltl •• of an prlnclpl' redlonuclld •• w.,. elet.rmln.d It, ", ••• ur.m.nt. 

3. Solid Wa.t. DI.po.ltlon (All w •• te wa. CI ... A Ind wa •• hlpp.d In LSA 
cantlin,,.) 

Typi of .hlpm.nt! Numb.r of t,1od. of 
lolldlflcatlon proclil Ihlpm.ntl Tran.port. Dlltlnltlon 

Dewat.r.d rliin 20 truck aamw.lI, se 

Dry activi wa.t. and 3 truck Oak Rld9" TN 
contaminated equipment 2 truck Chlnnahon, IL 

1 truck aarnw.lI, se 

~. Irradiated FUll Shipment.: 
. 
't 

Non. 
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11. RADIATION INSTRUMENTATION

Fermi 2 Technical Specifications 3.3.7.11, Radioactive Uqu A Effluent Monitoring

Instrumentation, and 3.3.7.12. Radioactive Gaseous Effluent Monitoring

Instrumentation, require that those monitors which "tceed the time specifled for out.

of service be reported In the next Semiannual Effluent Release Report. During this

reporting period, Jenuary through June of 1990, the time specified In the action

statements for these monitors was not exceeded.

12. CHANGES TO THE PROCESS CONTROL PROGRAM (PCP)

As required by the Fermi 2 license the operator (Detroit Edison). Is required to

establish e program that will reasonably assure the complete proce slnsing of

radioactive wastis. This progranm assures processed wastes are coMpletelyV soIidified

and are free of 'tianding water.,.Changes to the PCP Manuel air6 pfovidaed to

document changes to established conditions and to ensure that controls are in pilce

to assure that the radioactive waste Is solidified.

During thii reporting period, January through June of 119%). there were no changes to

the PCP.

1& CHANGES TO DOSE CALCULATION AND ENVIRONMENTAL MONITORING

LOCATIONS

U

During March 1990. the milk sampling control location at ?S12 N. Custer Rd. (Doty

Farm) dropped out Of the Radiological Environmental Monitoring Program. In April

1990, a new milk sampling control location at 9334 Finiul Rd. (Calder Farm) was

added to the program. This locsaton Is 15.74 km from the reactor and Is In the W•4W

sector at 287 degror s. The 00CM page reflecting this change is showný as Appendix

A as it will appear in the next 00CM revision.

14. CHANGES TO THE OFiSITi D0OS CALCULATION MANUAL (00CM) >

During this reporting period. January through June of 1900, there were no changes to

the ODCM.
"-'i

IL MAJOR CHANGES TO RADIOACTIVE WASTE SYSTEMS

Owing this reporting period. Januery through June of 19M, there were no major

changes to the liquid, gaseous or solid radioactive waste treatment systems.

11. RADIATION INSTRUMENTATION 

t2. 

F.rml 2 T.chnlcal Sp.ctflcltion53.3.7.11, Radloactlv. Uql.l 01\ Efflu.nt Monitoring 
Instrum.ntatlon, and 3.3.1.12. R.dlo'.ctivi G ... OUI Efflu.n~ Monitoring 
'nitrum.ntttion. r.quir, that those monitor, which ~ •• d tht tim. Ipet:tfted for out .. 
of .. rvlc. b. r.poned In th' nixt Semiannual Effluent Rel,ase Report. Durtn9 thl. 
reponing p.rlod. J.nulry through Juno of 1990. the time specified In the .etlon . 
Itat.m,nt. 'or th.se monitor. was not exc.eded. . . 

. '. 

CHANGES TO THE PROCESS CONTROl.. PROORAM(PCIP) 
i~ 

As r.qulr.d b., the F.~i 2 IIc$n •• the oper.tor (Detroit Edtlon)'. required to ' 
.SUbllsh • program thlt will r •• ,onlbl., a"ur. the com;"'t' proc"ilng of 
radloactiv. wa.t".. Thll pro~am .Slur.s proc.ssld Wlltl' I;' complet.1y aolldtfl.d' 
and ar. fr •• 0' rt.ndlng water. Changes to the PCP Manult .re 'tI·O~d.d to ' . 
docum.nt ching •• to I.tlbllshld condition. and to .naur. that control. ar. In pl'~. 
to a .. ur. th.t the radlolctlv. WI'tl Is lolldlfled . 

. -":. 

D\lrtng thi» r.pon~ng plrlod. Jlnulrv through Junl Of 189\1. ther. we,. no ch."9" to .. 
lhe PCP. -.. : 

-~ . • 
11 CHANGES TO DOSE CALCULAT10N AND INVlRONMENTALMONtTORIr,lG 

LOCATIDNS .' . 

During MlrCh1990. the milk .Impllng control locatlon,,1S12 N. Custlr Rd. (Ootv ... 
Farm) dropptdout 0' th. RadiOloglC.1 Envlronment.1 MonitorinG Program •. In April 
1990 .• nlw mUle aampll"g. control location at 9334 Flnzl. Rd. (Calder Ferm) ~ ••. 
addld to the progr.m.Thls loclt!on I. 15.14 kin from the r.lctorinCl is 1ft Ihl VNNJ .. 
.. ctor It 287 d.gr," s. The OOqM plgl reflecting this ct\ing~il thown I. App.ndbt .. ' 
A •• i1 will apPI.r ill the' ntxt ()DCM rl"I.lon. . . . 

,.. CHANGES TO THE OFFSITE DOS" CALCULATION MANUAL (OOCM) 

D,,"n9 this reponing p.rlod. January through June of 1880. th.,. wlr. no c"on9"10 
the ODCM. '. . 

11. MAJOR CHANGES TO RADIOACT1VI WASTE IVITIMS 

During thll reporting p.rlod. Jenulrv through June of '., tn,r, wer, no maier 
chang •• to the liquid, ga.loul or lolid r.dloactlv. Wist. tr,atmont system .. 
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March 1, 1991
RC-91-0026

U. S. buclear legulatory Commision

Attn: Document Control Desk
Washington, D.C. 20555

References: 1) Feral 2
NPC Docket No. 50-3411
WC License No. PF-43

2) Appendix A, Facility Operating License No.

N-PF43, Technical Specification 
6.9.1.8

Subject: ,Senm-Annual Radiological Effluent Release Report

The Semi-Annual Effluent Release Report for Feral 2 is attached. This

report Is being transaltted In Compliance with Reference, 2 and

Regulatory Guide 1.21, Revision 1. The attached report covers the

period from July I througb December 31, 1990. In addition, a,

correction of a typographical error on page 14 of the'February 1989

Seml-Adnual Effluent Release Report Is provided for the record.

During this reporting period there were no Instances of' unmonitored or

unplanned radioactive releases froa the site.

Please direct any questions or requests for additional Information to

Joseph Pendergast, Compliance Engineer, at (313) 586-1682..

Sincerely,

oc: A. a. Davis
R. W. De~ayette ACTlOHREQVDATP/169

V. G. Rogers
J. F. Stang 

C/ -A' Itjo

Region III 
RESPONSE REQTD DATE

DATE DUE T KWO 0

RAIINo 1 Iill

DEJINO P/
rV MAA"

I

· '.n __________ ---... 

DetroIt 
EdisOn 

....... ,cm.r 
Senior VICe President 

U. S. lucl .... RqulatOI'J ec.luloo 
Attn: DocUMftt Control Deale 
1f&ahlnat on, D.C. 20555 

.. terences:. 1 ) Feral 2 
PC Doeket 10. 50-341 
DC License 10. IPF ... II3 

" 

< '- •••••• 

Itarcb 1, 1991 
1RC-91-oD26 

2) Appendb A, Facil1t, Operatlna License )lo. 
1PF .... 3. TecbDlcal Specification 6.9.1.8 

SUbject.: Seal-Annual Radlolo81cal Effluent Release Beport 

!he Seal-Ann .. l Effluent Release Report tor Feral 2 1. attached. '!his 
rePort. is beinS transa1tted In coapl1ance wltb Reterence, 2 and ' 
ResulatOry Guide 1.21 t ReVision 1. '!be attached repol"tcoverathe ' 
perlocl troajuly 1 through Deceaber 31, 1990. ,In adcUtion, a· 
correction of a typographical error on pase 1. or the 'February 1989 "':. 
Seal-Annual Effluent Release Report 1s provided for the record., ' 

Dur1nl this reporting pertocl there were no lnstanoes of UJUIonltored or 
unplanned radioactive releases troa the alte. 

Please direot any questlons or requests tor additional lntoraatlon to 
Joseph Pendergast, eoapl1ance Enalneel", at (313) 586-1682. ' 

Slncerel" 

oc: A. 8. Dav!s -, 
" .' ACTION REQ'D DA ~."..,..-+ __ _ 

~
'~~" ' .. ~ _. 

" 

Nuclear 
o.,. .. aoftl 

" ". , , 

R. W. DeFayette 
V. G. Rogers 
J. F. Stang 
Region III 

RESPONSmLE PERSON(S)I....Jf'~~~16f: 
RESPONSE REQ1) DA.TE.:::£t1IJ'!I.~r;t:p ~I +~ Alee 
DA.TE DUB TO LICENSING R/4/ " qaR 
RACTS NO($) 3 i ;'t ~IJ I 

,,-: 
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for the period of 

July 1. 1190 through December 31, 1110 



Effluent Release Report
February 1991

PREFACE

The Fermi 2 Nuclear Power Plant maintains a comprehensive program of monitoring and.
eontrolling the release of radioactive material from the site. The releases covered in this

port ae of three types: liquid releases, gaseous releases,.and radioactive waste
ehpments.

1n a liquid release, a tank containing radioactive water Is sampled prior to dlscharge. .
Based on the analysis of this sample, both the Emount of radioactivity In the tank and. the
potential radiation dose to a member of the public are determined, and these.figures are.
compared to federal limits. In calculating the radiation dose, very conservative
assumptions ore used. For example, it Is assumed that an individual eats 46 pounds of
fish per year from Lake Erie directly offshore of the Fermi 2 plant. The tank may be
released only after it Is determined that no federal limits are exceeded. As. t is released,
the contents of the tank are diluted by clean water In a ratio of about 400 gallons of
clean water to one gallon of tank water, and the release Is continuously monitored by,
radiation detectors. Fermi 2 is actively trying to eliminate all: liquid releases, and none
occurred the second half of 1990.

Gaseous releases occur at Fermi 2 In conjunction with building ventilation systems.
There are six ventilation system release points, or "stackso, ech of which is monitored by
a sophisticated radiation monitor which continuously extracts a sample from the stack
effluent. Since any gaseous radioactive material is diluted by building ventilation, the:
stock concentrations are small. In fact, radioactive material is not detected in most stack
samples. Of course, all sample results are compared with federal limits to ensure .
compliance. If the amount of radioactivity in the effluent of any stack would. gst close to. .
a federal limit, an alarm would be received In the Fermi 2 control room so that operators
can evaluate the situation, order increased sampling, shut down building ventilation, or.
divert the effluent stream to a special standby treatment system so that federal limits are
not exceeded.

Radioactive shipments of solid waste from the Fermi 2 site consist of waste generated In
the process of cleaning plant water, radioactive trash,, and irradiated components. Federal.
regulations and limits governing these shipments are extensive, and Fermi 2 also
compiles with Internal, sometimes more restrictive, procedures. Shipment destinations
ae either licensed burial sites or intermediate processing facilities.

This report also contains date on potential radiation doses due to liquid and gaseous
releases. These doses are calculated according to methods approved by the Nuclear
Regulatory Commission, and many conservative assumptions are used In the calculations.
As mentioned above, in calculating dose due to liquid releases it Is assumed that an
Individual consumes 48 pounds of fish per year caught Just offshore of Fermi 2. To
calculate a maximum dose due to gaseous releases, it Is assumed that a hypothetical
infant drinks 87 gallons per year of milk from a milk animal which is fed exclusively from
feed grown at the same location at which the Infant lives. 'Most dose calculations
assume that the individual receiving dose spends the entire year at a given location, and
that he is not protected by shelters such as houses. Because of assumptions such as
these, it is likely that the radiation doses listed in this report are overestimates of the
doses actually received. Even so, no calculated dose exceeds 1% of any federal limit.

~ ... -.-

Efftu.nt ........ R.pon 
February 1991 

PREFACE 

.,.... fermi 2 NuC"lr Power Plant maintain. I compnthenllY. program of monitoring .nd . 
controlling the ,. ••••• of radioactive mlt."I' from ~ •• It.. Th. N ...... cov.r.d in this 
NPOrt are of thr •• typ.s: ffquld .......... gl •• ous ret •• s.S •. lnd radlOactlv. w.ste 
"""ments . 

. 'til altqufd ...... H •• tint contlllning radlo.ctlv. w.t.r·l, ,.mpled prior to dlach.rge~ ",ed on the .nllyll. of this umple. both thl .mount.·of radioactivity In the tank .nd the . 
potential radiation dOI.m I m.mber of the public .red.termlned,end tho. figures Ire' '.' . 
compaNd to fide,., limfts. In calcu'.ting thl Rdi.tion do.e, v.ry connrvltive 
uaumptions I" "'.ad. For exampl., it i •• I.um.d thlt In Individual lats 46 pounds of 
fish per y •• r from Lak. Erl. directly offshore of the Fer.mf. 2 pllnt. . The tank m., be 
......... on'y .tter it I. det.rmlned that no flder.r IImlts·.r. ,xceeded. As Iti. r .... sed. 
the contents of the tank are diluted by clean wlter In· I ratio of about .00 glilions of' 
clean wlter to on. glUon of tank wlter, and thl re'ea.e 'scontinuously monitor.d ,by, 
radiation detlctors. Flrml 2 i. Ictiv.ly trying to .,imtnlt •• n liquid "I 'I.e., Ind none 
occurred the .econd hllf Of 1990. . ..' 

Ga.lOUS ,,'e •• es occur It fermi 2 In conjunction with' building ventlfatlon .ystems. 
n.erl Ire .ix ventilation svst.m r.f ••• e points, or -ltIIclcs-, .. ch of·whlch" monitored by 
a ,ophlsticat.d radiation monitor which contlnuouslv extr.cts I sampl. from the stick 
effIu.nt. SiRC. Iny gIHOU. rldlolctive mlterl,r il dUut.d by building ventHation,the 
stack concentrltions .r. Imall. In fact, r.dloactlve materl.1 Is not· detected in mO$1 stack 
umpl.s. Of course, alf .ample re.ults Ire comp.red with .federal Umits to ensure ' 
compliance. If the amount of radioactivity in the effluent of·· any .tackwould glt close .to 
I flderal limit. en alarm would be received in the F.rmi 2 controf room so that operators 
can eVlluate the ,ituatlon, order Increased .ampling, shut down bulldingventilationi or .. , 
diven the effluent stream to I .pecial stlndby treatm.nt Iystem· 10 that fede,.1 limits are 
not exce.ded. 

Radioactive shIpments of loUd wlste from the Fermi 2 alte consist of wlste g.nerated In 
the process of cleaning plant water, r.dloactlve tr.sh, and Irradilted components. Federal. ' .. 
regulations Ind limits governing th.se shipments are .xtensive, .nd F.rml 2 also 
compiles with intemll, IOm,tlmes more restrictive, procedures. Shipment destinations 
are eittter licensed burl.r •• tes 0; .nterm.diate proc •• slng flcIUti.s. . 

ThIs report Iiso contains dl~1 on potentia' radiation dose. due to liquid and ga.eous 
",'el.e.. The .. doses Ire calculated according to methods approved by the Nuclear 
Regulatory Commission. Ind many conservative Issumptlons are used In the cllculatlons. 
As mentIoned above. In calculating dose due to liquid rele.ses It Is assumed that an 
Individual consume. 46 pounds of fish per ye.r caught Just offshore of Fermi 2. To 
carculate • maximum dose due to gaseous rel.'S85, it Is assumed thlt I hypothetlca' 
infant drinks 87 ganons per yeer of milk from a milk animal which I, fed •• cluslvely from 
teed grown at the same location at which the Infant lives. ,Most dose calculations 
Issume that the Individual receiving dose spends the ent.re vear et a given location, and 
that he is not protected by shelters such as houses. Because of assumptions such as 
thesa, It Is likely thet the redlation doses listed in thl. report ar. overestimates of the 
doses actuaUy received. Even so, no calculated dose exceeds 1% of any feder.'limit. 
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1. INTRODUCTION

The Detroit Edison Fermi 2 Nuclear Power Plant is designed and apparled to strictly

control and monitor the release of radioactive effluents to the environment in

accordance with Nuclear Regulatory Commission (NRC) and Detroit Edison Company

requirements. This Semiannual Radioactive Effluent Release Report is submitted in

accordance with Fermi 2 Technical Specification 6.9.1.8 and NRC Regulatory Guide

1.21. This report provides the following infoimation required by those references:

1. Summation of the quantities of radioactive material (in the form of gases and

liquids) released from the plant and analysis of the radiological impact of these

releases

2. Summation of quantities of radioactive material contained in solid waste

packaged and shipped for off-site disposal

3. Changes to the Process Control Program (PCP)

4. Changes to the Offsite Dose Calculation Manual (ODCM)

This report covers the period of July 1 through December 31, 1990.

During 1990, the total gaseous and liquid radioactive effluent releases and resulting

dose to the public were maintained As Low As Reasonably Achievable (ALARA). A.

summary of the dose due to radioactive effluents in comparison to NRC limits is.

shown below:

NRC DOSE LIMITS
(10CFR50 APPENDIX i)

FERMI 2 ESTIMATED
DOSE IN 1990

PERCENT OF
ALLOWABLE LIMITS

A. GASEOUS EFFLUENTS

Noble Gas Dose to Air (Site Boundary)

<10 tmrad/year gamma

<20 mrad/year beta

4.58 E-2 mrad

2.76 E-2 mrad

1-131.1-133. Tritium, and Particulates with half lives > 8 days

<15 mrtem/year to any organ

B. UQUID EFFLUENTS

6.69 E-2 mrem

5A13 E-3 mrem

1.11 E-2 mrem

0.46%

0.14%

0.38%

0.17%

0.11%
<3 mrem/year to total body

<10 mrem/year to any organ

Section 11 of this report presents data supporting this summary.
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2. REGULATORY LIMITS

The Nuclear Regulatory Commission limits on liquid and gaseous effluents are
incorporated in the Fermi 2 Technical Specifications. These limits prescribe the
maximum quantities and rates of release for radioactive. effluents resulting from

normal operation of Fermi 2. The limits are defined in several ways to limit the
overall impact on persons living near the plant. The limits are described below:

.AGaseous Effluents

1. Dose rate lue to radioactive materials released in gaseous effluents from•.the
site to are3s at and beyond the site boundary shall be limited to the following:

a. Noble gases

Less than or equal to 500 mrem/yesr to the total body
Less than or equal to 3000 mrem/year to the skin

b. Iodine 131, 133, tritium, and for all radionuclides in particulate form -with
half lives greater than 8 days

Less than or equal to 1500 mrem/year to any organ.

2. Air dose due to noble gases released in gaseous effluents from the reactor to
areas at and beyond the site boundary shall be limited to the following:.

a: Less than or equal to 5 mrads for gamma radiation
Less than or equal to 10 mrads for bets radiation
-During any calendar quarter

b. Less than or equal to 10 mrads for gamma radiation
Less than or equal to 20 mrads for beta radiation
-During any calendar year

/

3. Dose to a member of the public from Iodine-131o 133, tritium, and afll
radionuclides in particulate form with hail lives greater than 8 days in gaseous
effluents released from the reactor to areas at and beyond the site boundary
shall be limited to the following:

a. Less than or equal to 7.5 mrems to any organ
-During any calendar quarter

b. Less than or equal to 15 mrems to any organ
-During any calendar year

z. 
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1. Liquid Effluents

1. The concentration of radioactive material released in liquid. effluents to

unrestricted areas shall be limited to the concentrations specified in Title 10 of

the .Code of Federal Regulations Part 20 (Standards for Protection Against

Radiation), Appendix B, Table II. Column 2 for radionuclides other than

dissolved or entrained noble gases. For dissolved or entrained noble gases,

the concentration shall be limited to 2E-4 (.0002) microcuries/ml total activity.

2. .... The dose ordose commitment to a member of the public from radioactive

materials in liquid effluents released from the reactor t'o unresiricted areas

shall be limited to:

a. Less than or equal to 1.5 mrem to the total body

Less than or equal to 5 mrem to any organ

-During any calender quarter

b. Less than or equal to 3 mrem to the total body

Less than or equal to 10 mrem to any organ

-During any calender year

3. MAXIMUM PERMISSIBLE CONCENTRATION (MPC)

Fermi 2 Technical Specifications implement the MPC requirements of 10 CFR 20 and

.NRC Regulatory. Guide 1.21 by means of the following, dose rate limits:

A. Gases

The dose rate due to gaseous effluents Is calculated in accordance with the Fermi 2

Offslte Dose Calculation Manual (0OCM). The maximum permissible dose rates for

gaseous releases are defined in Fermi 2 Technical Specifications:

Technical Specification 3.11.2.1.a (Dose rate at the site boundary from noble

gases):

-Less than or equal to 500 mrem/year to the total body

-Less than or equal to 3000 mrem/year to the skin

Technical Specification 3.11.2.1.b (Dose rate at the site boundary from 1-131,.

1-133, and particulates with half lives greater than 8 days):

-Less than or equal to 1500 mrem/year to any organ

B. Liquids

Allowable liquid release rates are calculated In accordance with the Fermi 2 Offsite

Dose Calculation Manual (ODCM). The maximum permissible concentration (MPC) for

liquids used for these calculations are taken from 10 CFR 20, Appendix B, Table I1.

Column 2. The most restrictive MPC is used in all cases. For dissolved and entrained

gases the MPC of 2E-4 microcuries/ml is applied. This MPC is based on the Xe-135

MPC in air (submersion dose) converted to an equivalent concentration in water as

discussed in the International Commission on Radiological Protection (ICRP)

Publication 2.
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8. Uquid Effluents 

" 

2. 

". '".' 

The concentration of radioactive mlterlaf refeased in liquid effluents to 
~nr.strict.d ..... s shall be limited to the concentrations iP8clfied in Title 10 of 
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4. AVERAGE ENERGY

The calculated site boundary dose rates for Fermi 2 are based on identification of
individual isotopes and on use of dose factors specific to each Identified isotope or a
highly conservative dose factor. Average energy values are not used in these
calculations, and therefore need not be reported.

5. MEASUREMENTS AND APPROXIMATIONS OF TOTAL ACTMITY

As required by NRC Regulatory Guide 1.21, this section describes the methods used
to -measure the zotaI radioactivity in effluent releases.and- to estimate the overall .
errors associated with these measurements. The effluent monitoring systems are
described in Chapter 11.4 of the Fermi 2 Updated Final Safety Analysis Report
(UFSAR).

A. Gaseous Effluents

1. Fission and Activation Gases .

Samples are obtained from each of the seven plant radiation monitors which
continuously monitor the six ventilation exhaust points. and from the Offgas.
Vent Pipe which carries the gland seal condenser exhaust, mechanical vacuum
pump exhaust, and treated offgas streams. The fission and activation gases
are quantified by gamma spectroscopy analysis of periodic samples. The
following are typical fission and activation gases that are quantified for dose
calculations:

Krypton (Kr)-85m
Xenon (Xe)-135m
Argon (Ar)-41

Xenon (Xe)-133
Xenon (Xe)-137

Xenon (Xe)-135
Xenon (Xe)-138

The values reported in Section 9 are the sums of all fission and activation
gases quantified at all monitored release points.

Considering the inherent variability in radiation measurement, the:variability in
effluent stream composition, and the uncertainties in effluent flow rate and
instrument calibration, Detroit Edison estimates that the uncertainty .of the
fission and activation gas total release figures is less than plus or minus 8
percent.

2. Radiolodines

Samples are obtained from each of the seven plant radiation monitors, which
continuously monitor the six ventilation exhaust points. The radioiodines are
entrained on charcoal and then quantified by gamma spectroscopy analysis.
For each sample the duration of sampling and continuous flow rate through
the charcoal are used in determining the concentration of radioiodines. From
the flow rate of the ventilation system a rate of release can be determined.
The radiolodines usually quantified for dose calculations are the following:

Iodine (Q)-131
Iodine (1)-133

Iodine (Q)-132
Iodine (Q)-135

' .... .--~~~---~---------------
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The values reported in Section 9 are the sums of all radiolodines quantified at
all continuously monitored release points.

Considering the Inherent variability in radiation measurements, the variability in
effluent stream composition, and the uncertainty In sample and effluent flow
rates, Detroit Edison estimates that the uncertainty of the total radioiodine.
release figures is less than plus or minus 5 percent.

3. Particulates

Samples are obtained from each of the seven plant effluent: radiation, monitors,
which continuously mbnitor the six ventilation exhaust points. The particulates,,
are .collectjd oni. filter and then quantified by gamma spectroscopy::analysis..,• '
For each sample -the duration of sampling and continuous flow -rate through
the filter are used In determining the concentration of particulates. From the
flow rate of the ventilation system a rate of release can be determined.
Radioactive activation and fission products that are typically found include the
following:

Manganese (Mn)-64 Iron (Fe)-59 . Cobalt (Co)-58
Cobalt (Co)-60 Zinc (Zn)-65 Chromium (Cr)-51
Barium (Ba)-139 Barium (Ba)-140 Lanthanum (La)-140
Yttrium (Y)-91m " Strontium (Sr)-91 Rubidium (Rb)-89
Cesium (Cs)ý-138" Technetium (Tc)-99m

A composite of the filters from each ventilation release point are analyzed
monthly for gross alpha: radioactivity using gas proportional counting.
methods. Quarterly the filters are radiochemically separated.and analyzed for
Strontium (Sr)-89/90 using various analytical methods. If found these
radionuclides are reported as total particulate activity. - :

The values reported In Section 9 are the sums of all particulates quantified at
all monitored release points.

Considering the inherent variability In radiation measurements, the variability in..
effluent stream composition, and the uncertainties in instrument calibration
and in sample: and effluent flow rates, Detroit Edison estimates that the the.
uncertainty of the total particulate release figures is less than plus or minus 3
percent-

3. 

· •...• > ••• 
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The values rlIported in Section 9 are the sums of all radioiodinas quantified at 
all continuously monitored re'ease points. 

Considering tha inharent variability In tlIdiation measurements. the variability in . 
effluent strum composition. and the uncertainty in sample and effluent flow 
ratas. D.trolt Edison .stlmates that tha uncertainty of the tOtl' radioiodine. 
release figures is lass th.n plus or minus 5 percent. 

Particulates 

Samples are obtained from each of the seven pt.nt effluent radiation- monitors, 
which continuously mOnitor the six ventilation exhaust points~The particu'ates', 
are .colJacttjd on'·., filter and than quantified by gammaspectro$copy>ana''Is1s.·;,: , 
For each samp1a·tneduratlon of sampling and continuous flow rate through 
the filter ara used In determining the concentration of particulates. From the 
flow rate of the ventilation system a rate of release can be determined. 
Radioactive activation and fission products that are typically found include the 
following: 

Manganese (Mn)-54 
Cobalt (Co)~O 
Barium (Ba)';"139 
Yttrium (Y)-91 m' . 
Cesium (Csr-l38 

Iron (Fe)':"S9 
Zinc (Zn)-65 
Barium (BaF·14D 
Strontium (Sr)-91 
Technetium (Tc)-99m 

. CO~81t (Col-58·,. 
Chromium (Cr)-51 
lanthanum (la)-140 
Rubidium (Rb)-89 

..... 

A composita of the filters from each ventilation releasapoint are analyzed 
monthly for gross alpha· radioactivity using gas proportional counting .. 
methods. Quarterly the filters are radiochemically separated and analyzed for 
Strontium (Sr)-89190 using various analytical methods. If found . these 
radionuclides are raported as total particulate activity. 

The values reponed in Section 9 are the sums of all particulates quantified at; 
all monitored release points. 

Considering the inherent variablJity in radiation measurements. the variability in'. 
effluent stream composition. and the uncertainties in instrument calibration 
and'in sample Ind effluent flow rates. Detroit Edison estimates that the the. 
uncertainty of the total particulate relaase figures is less than plus or minus 3 
percent. 

..'-"""":,.-.-. -
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4. Tritiumrn

Samples are obtained for each of the seven plant effluent radiation monitors
which continuously monitor the six ventilation exhaust points. The sample is
passed through a bottle containing water and the tritium Is 'washed* out to
the collecting water. Portions of the collecting water are analyzed for tritium
using liquid scintillation counting techniques. For each sample, the duration of
sample and sample flow rate are used to determine the concentration. From
the flow rate of the ventilation system a release rate can be determined.

The ivalues reported in' Section 9 are the sums of all tritium quantified at all

monitored release points.

Considering the Inherent variability in radiation measurement, the variability in
effluent stream composition, and the uncertainties in instrument calibration,
sample and effluent flow rates, and collection efficiency, Detroit Edison
estimates that the uncertainty of total gaseous tritium release figures is less.
than plus or minus 34 percent.

5. Gross Alpha

The gaseous particulbte filters from the seven plant effluent radiation monitors
are stored for one weeklto allow for decay of naturally occurring alpha -X.
emitters. These filters are then analyzed for gross.alpha. radioactivity by gas
proportional counting, and any such radioactivity found is assumed to be plant
related. The quantity of alpha emitters released can then be determined from
sample flow rate, sample duration, and stack flow rate. . .

The values reported In Section 9 are the sums of all alpha emitters quantified
at all monitored release points.

Considering the Inherent variability in radiation measurements, the variability in
effluent stream composition, and the uncertainties in instrument calibration
and in sample and effluent flow rates, Detroit Edison estimates that the
uncertainty of the total gaseous gross alpha release figures is less than plus
or minus 10 percent.

B. Uquid Effluents

The liquid radwaste processing system and the liquid effluent monitoring
system are described in the Fermi-2 UFSAR.

1. Fission and activation products

Before the contents of each holding tank is discharged to the environment, a
representative sample of the tank's contents is taken and retained. The

sample allows for the determination of radioactive material concentrations and
establishes the rate at which the radioactive material can be discharged to the
environment. Radioactive activation and fission products that are typically
found include the following:

i'f· . 

4. Tritium 
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Samples Ire obtained for each of the seven plant effluent. radiation mon~ors 
which continuously monitor the six ventilation exhlust points. The sample is 
passed through. bottle containing water and the tritium Is "wlsneet .. out to 
the coflec'tingw8ter. Ponions of the collecting water are analyzed for tritium 
using liquid scintillation counting techniques. For each sample. the duration of 
sample and sample flow rMe are u$ed to determine the concentration." From 
the flow rate of the ventilation system a release rate Can'be determined. . 

The values reported in' Section 9 are the sums of all tritium quantified at all 
. monitored rel •• se points. .. 

~ ,-

Considerfng the Inherent variability In radiation measurement. the variability In 
effluent stream composition. and the uncertainties in Instrument calibration. 
sample and effluent flow rates. and collection efficiency. Detroit Edison 
estimates that the uncertainty of total gaseous tritium release figures is. less, . 
than plus or minus 34 percent. 

5. Gross Alpha. 

The gaseous particulate' filters from the seven plant ett,uent ra~Uation monitors. 
are stored for' one week to allow for decay of naturally occurring aipha 
emitters. These filters are then analyzed for gross,alphar8dlo8ctiVi~ by gas 
proportional counting. and anv such radioactivity found Is assumed to be plant 
related. The quantity of alpha emitters released can then be determined from, 
sample flow rate; simple duration. and stack flow rate .. 

The values reponed In Section 9 are the sums of all alpha emitters qu~nti'ied 
at aU monitored release points. . 

Considering the Inherent variability in radiation measurements. the variability in 
effluent stream composition. and the uncenainties in instrument calibration 
and in sample and effluent flow rates, Detroit Edison estimates that the' .. ' 
uncertainty of the total' gaseous gross alpha release figures is less than plus 

. ot minus 10 percent. . 

B. . Uquid Effluents 

The liquid radwaste processing system and the liquid effluent monitoring 
system are described in the Fermi-2 UFSAR. . 

1. Fission and activation products 

Before the contents of each holding tank is diSCharged to the environment. a 
representative sampJe of the tank's contents is taken and retained. The 
sample allows for the determination of radioactive material concentrations and 
establishes the rate at which the radioactive material can be discharged to the 
environment. Radioactive activation and fission products that are typlcallv 
found include the following: 
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Manganese (Mn)-54 Iron (Fe)-59 Chromium (Cr)-51
Cobalt (Co)-58 Cobalt (Co)-60 Silver (Ag)-1 Inm
Zinc (Zn)-65 Barium (Ba)-131 Technetium (Tc)-99m

At the end of the calendar quarter a composite sample Is made of all
discharge samples taken during the quarter. This composite sample consists
of portions of each discharge sample which are proportional to the volumes
discharged. The composite sample is analyzed for Iron (Fe)-55 and Strontium
(Sr)-89/90. Radiochemical separations and various analytical methods are
used to quantify the amounts of Sr-SO/S0 and Fe-55.

The values reported in Section 8 are the sums of all fission and activation
products found In all batch releases.

Considering the inherent variability in radiation measurement and the
* uncertainties in volume measurements and Instrument calibration, Detroit

Edison estimates that the uncertainty in total liquid fission and activation
product release figures is less than plus or minus 5 percent.

2. Tritium

* Before the. contents of each holding tank is discharged to the environment, a..
representative sample of the tank contents is taken and, retained. At the end
of the calendar month a composite sample is made of all discharge samples
taken during the month. This composite sample consists of portions of each
discharge sample which are proportional to the volumes discharged. The
composite sample Is analyzed for tritium by liquid scintillation counting.

The values reported in Section 8 are the sums of all tritium quantified from all
batch releases.

Considering the Inherent variability in radiation measurement and the
uncertainties In volume measurement and instrument calibration. Detroit
Edison estimates the uncertainty in total tritium release figures is less than
plus or minus 15 percent.

3. Dissolved and Entrained Gases

Prior to releasing liquid radioactive waste to the environment a sample Is
taken from the radwaste holding tank. This sample Is representative of the
tank's contents. The sample is examined using gamma spectroscopy to
determine the dissolved and entrained noble gases. The following radiogases
are typical of those which may be found:

Xenon (Xe),-133 Xenon (Xe)-135

The values reported in Section 8 are the sums of all radiogases found for all
batch releases.

Manglnese (Mn)-54 
Cobalt (Co)-58 
Zinc (Zn)-65 

Iron (Fe)-59 
Cobalt (Co)-60 
Barium (8a)-13' 
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Chromium (er}-51 
Sliver (Ag)-11 Om 
Techn.tlum (Tc)-99m 

At the end of the calendar Quarter a composite sample Is made of all 
discharge simples taken during the qUlner. This composite sample consists 
of portions of each discharge sample which are proportional to the volumes· 
discharged. The composite sample Is analyzed for Iron (Fe)-S5 and Strontium 
(Sr)-89190. Radiochemical separations and various analytical methods are 
used to.quantify the amounts of 5r-89/90 and Fe-55. . 

The values reported in Section 8 are the sums of aU fission and activation 
products found in all batch releases. 

Considering the inherent variability in radiation measurement and the 
uncertainties in volume measurements and Instrument calibration, Detroit 
Edison estimates that the uncertainty in totaf liquid fission and. activation 
product release figures is less than plus or minus 5 percent. 

2. Tritium 

Before the, contents of each holding tank is discharged to the envli'on."ent, a 
representative sample of the tank contents is taken and .. retaioe(L At the end 
of the calendar month a composite sample Is made 01· all discharge samples 
taken during the month. This composite sample com;ists of port/onsofeach 
discharge sample which are proponional to the volumes discharged. The 
composite sample is analvzed for tritium by liquid scintillation counting. 

The values reported in Section 8 are the sums of all tritium quantified from all· 
batch re.eases. 

Considering the inherent variability in radiation measurement and the 
uncenalntias In volume measurement and instrument calibration. Detroit .. 
Edison estimates the uncertainty in total tritium rel.ease figures is less than 
plus or minus 15 percent. 

3. Dissolved and Emrained Gases 

Prior to rele.sing liquid radioactive waste to the environment a sample is 
taken from the r,dw8ste holding tank.. This cample is representative of the. 
tank's contents. The sample is examined using gamma spectroscopy to 
determine the dissolved and entrained noble 9ases. The following fadlogases 
are typical of those which may be found: 

Xenon (Xe)-133 Xenon (Xe}-135 

The varues reponed in Section 8 are the sums of aU radiogases found for all 
batch releases. 
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Considering the inherent variability in radiation measurement and the
uncertainties in instrument calibration and volume measurements, Detroit
Edison estimates that the uncertainty In total dissolved and entrained gas
release figures is less than plus or minus 15 percent.

4. Gross Alpha

Before the contents of each holding tank is discharged to the environment, a
representative sample of the tank's contents is taken and retained. At the end
of the calendar month a composite sample is made of all discharge samples
taken during the month. This composite sample consists of portions of each
discharge sample which are proportional to the volumes discharged.: The.
composite sample Is analyzed for gross alpha radioactivity by gas proportional
counting.

-The values reported in Section 8 are the sums of the gross alpha radioactivity
from all batch releases.

Considering the inherent variability in radiation measurement and the
uncertainty in volume measurements and instrument calibration, Detroit Edison,
estimates that the uncertainty in total liquid gross alpha release figures is less;
"than: plus or minus 43 percent.

6. ABNORMAL RELEASES

For the purpose of this report, an abnormal release Is any release of radioactive
material not performed in accordance with the Fermi 2 license and implementing
procedures. No abnormal releases occurred during the reporting period..

7. BATCH RELEASES

No batch liquid releases occurred between July 1, 1990 and December 31, 1990.

The only batch gaseous releases from Fermi 2 are the venting or purging of the
primary containment (drywell) atmosphere. These venting or purging releases pass
through the reactor building ventilation or standby gas treatment system and are
monitored by the final effluent monitors for these pathways. Separate data on these
venting or purging releases are not reported because the associated data are already
Included in the gaseous effluent release data (Section 5A and Section 9).

[..-
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Considering the inherent variability In radiation measurement and the 
unc.nainties in instrument calibration and volume measurements, Detroit 
Edison estimates that the uncertalntv in total dissolved and entrained gas 
release figures is less th.n plus or minus 15 pe~cent; 
. . 

.t. Gross Alpha 

BefOre the contents of each holding tank is discharged to the environment, a 
. representative sample of the tank's contents is taken and retaloed .. At the ~nd 
Of the calendar' month a composite sample is made of all discharge samples ... 
taken during the month. This composite sample consists of portions of each 
discharge sample WhiCh are proportional to the volumes ·discharged. ,The '. 
composite sample is analvzed for gross alpha radioactivity by gas proportional 
counting. 

·The vatu8sreported in Section 8 are the sums of the gross alpha ~adioactlvitv 
from aU batch releases. 

Considering the inherent variability in radiation measurement and the· _ 
uncertainty in volume measurements and instrument ca,ibration, Detroit Edison· 
estimates that the uncertainty in total liquid gross alpha release figures isl.ess
than' plus or minus 43 percent. 

ABNORMAL RELEASES . .. : .. ' 

For the purpose of this report, an abnormal release Is any release of radioactive 
material not performed In accordance with the Fermi· 2 license and implementing 
procedures.· No abnormal releases occurred during the· reporting period .. 

7. 8ATCH RELEASES 

No batch liquid releases occurred between July 1, 1990 and Oecember31.1990. 

The only batch glseous releases from Fermi 2 are the venting or purging of the 
primary containment (drywell) atmosphere. These venting. or purging reteasespass 
through the reactor building ventilation or standbv gas treatment system and. are 
monitored by the final effluent monitors for these pathways. Separate data on these 
vientlng or purging releases are not reported because the associated data are already 
Included in the gaseous effluent release data (Section SA and Section 9). 

.:. ": 
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SUCIUID EFFLUENT SUMMARY

REPORT CATEGORY
TYPE OF ACTIVITY
REPORTING PERIOD

: SEMIANNUAL SUMMMATION OF ALL RELEASES BY QUARTER

: ALL LIQUID EFFLUENTS
: QUARTER 3 AND QUARTER 4

During the'third andfourth quarters of 1990, there were no liquid releases.

I-'
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·;.c. .......... LIQUID EFFLUENT SUMMARY 

') 

REPORT CATEGORY 
TYPE OF ACTIVITY 
REPORTING PERIOD 

: SEMIANNUAL SUMMMATION OF All RELEASES BY QUARTER 
: ALL LIQUID EFFLUENTS 
: QUARTER 3 AND QUARTER 4 

During the third andfounh quarters of 1990. there were no liquid re'88ses. 

I 
I 
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3-d., . .. {(3131 58-&5201

August 30, 1991
NRC-9 1-0 107

U. S. Nuclear Regulatory Co'mission

At~tn: Document Control Desk,,
Washington, D.C.-,. 20555

* References: I) FerjnS 2
NRC tbockest No. ,50a-341

NBC Licen•s:eNo. "PF-1"3

2) Appendix A, Facility Operating License No.

NPF-43, Technical Specification 6.9.1.8

Subject: Semi-Annual Radioactive Effluent Release eprt

The Semi-Annual Radioactive E•fluent Release Report for Fermi 2 is

attached. This report is bei ng transmitted in eompliance' with

Reference 2 and Regulatory Guide 1.21, Revision 1. The attached

report covers the period from. January I through June 30, ,1991.

During this reporting period:there were no instances of unmonitored or

unplanned radioactive releases, from the site.

Please direct any questions or requests for additional information to

Joseph Pendergast, Complianceo.Engineer, at (313) 586-1682.

Sincerely, .,

.': A. B. Davis
R. W. DeFayette
J. F. StangS. Stasek

Region ITT
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References: 

August. 30, 1991 
NRC ... 91-0107 

2) Appendix A. FacilIty Operating License No. 
NPF-ij3, Tep~nical Specification 6.9.1.8 

• .' - I • 

Subject: Semi-Annual Radlo~ctlve Effluent Release Re.eg~t 

The Semi-Annual Radioact1veSf'fluent Release Report for Feni 2 b 
attached. This report is be'ing ·transmitted in coJilpliancewith . 
Reference 2 and Regulatory C'ui"de 1.2 J, RevIsion L The ~ttached 
report covers the period froiD:January 1 through June' 30~'991. 

During this reporting period. there were no instancelS of UJlIIonitored or 
unplanned radioactive releases· from the site. -' .' 

Please direct any questiuns til' requests for addl tional informat.ion to 
Joseph Pendergast, Compliance Engineer. at (313) 586-1682. 

co: A. B. Davis 
R. W. DeFayette 
J. F' •. Stang 
S. Stasek 
Region ITl 

Sincerely, 
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Fermi 2 Semiannual Radioactive Effluent Release Report

January 1, 1991 through June 30, 1991

PREFACE

The purpose of the Fermi 2 Nuclear Power Plant is to provide safe, ecorlomlc and reliable

electrical energy to the people of Southeastern Michigan, In 1990, Fermi 2 generated over

7 million Megawatt-hours (net) of electricity, which is 15% of the total electricity generated

by the Detroit Edison Company In 1990.

Fermi 2 is designed, constructed and operated In accordance with the standards and

-.equirements established by the U.S. Nuclear Regulatory Commission (USNRC) to ensure

that any potential radietion doses to members of the public will be 'as low as reasonably

achievable' (ALARA).

The USNRC defines the term 'as low as reasonably achievable' to mean as low as

reasonably achievable taking Into account the state of technology, and the economics of

Improvements In relation to benefits to the public health and safety, and. other societal and

socioeconomic considerations, and In relation to the utilization of atomic energy in the

public intereste.

The Semiannual Effluent Release Report contains data and Information regarding

radioactivity which was released in g.aseous and liquid effluents and as solid radioactive.

waste from the Fermi 2 Nuclear Power Plant from January 1. 1991 through June 30, 1991.

This preface includes a perspective on radioactive effluent releases and annual radiation

doses to members of the public which are calculated from the radioactive effluent release

data, covering the entire period of Fermi 2 operation (1985-1991).

The radiation dose data which are contained in this report are calculated by using

conservative methods and models, which are required and approved by the USNRC. This,

ensures that any assessment i. compliance with USNRC standards and requirements will.

be based upon calculated valutis which represent the maximum potential radiation doses tO

members of the public. Actual radiation doses to a member of the public from Fermi 2

radioactive effluents may be much less than the calculated values In this report.

Figure 1 shows that over. the six years that Fermi 2 has operated, no member of the public

has received annual radiation dosesý exceeding 2/10ths of one millirem (0.2 millirem) to the

total body due to radioactive effluen:s from the plant.

Table I shows that the highest calculated annual total body exposures from noble gas andS:.

liquid radioactive effluents (in 1989) are each less than 2% of the limits approved by the

USNRC in the Fermi 2 Technical Specifications. For all other ye-rs of Fermi 2 operation,

each of the calculated annual total body exposures from radfjactive gaseous and liquid

effluents are less than 1% of the limits.

The calculated radiation exposure from radioactive noble gases shown In Table I fo• 19g89_

Is approximately three times the value for 1990. The difference, in the calculated radiation?,

exposure values is due to a revision made in 1990 to the calculation method to more

accurately reflect the actual release characteristics. The calculated radiation exposure

value for 1990 (0.046 millirad) is conservative, but it Is more realistic than the value

calculated in 1989 (0.136 milllrad) using the original calculation method.

I..4-, 
,.
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doses to members of the public whl~h ere calculated from the radioactive effluent release 
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total body due to radioactive effluen:s from the plant 
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USNRC in the Fermi 2 Technical Specifications. For all other yefi~'s of Fermi 2 operation, 
each of the calculated annual total body exposures from radbactive gaseous and liquid 
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The calculated radiation exposure from radioactive noble gases shown In Table 1 for 198j~~;/ 
Is approximately three times the value for 1990. The difference in the c:alculated radiation' 
exposure values is due to a re\lision rr.ade in 1990 to the calculation method to more 
accurately reflect the actual release characteristics. The calculated radiation exposure 
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calculated in 1989 (0.136 milllrad) using the original calculation method. 
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Figure 2a shows the quantities of radioactivity which were released ui6I} W1

gaseous effluents from Fermi 2. Most (99%) of the radioactive gaseous effluents consist of

short-lived noble gases which decay away in minutes or hours. The noble gases are Inert,

which means that they do not concentrate in the environment or in the human body. The-

Increase In gaseous radioactive effluents after 1988, when compared to the data for

1985-1988, Is due to the fact that the plant first achieved full power c mmerclal operation

Figure 2b shows the annual wastewater volumes and radioactivity which were reeased in

1985-1991. The decrease In wastewater volumes released annually since 1985-1987 is due

to Improved plant operation and water management practices. The higher wastewater

volumes and radioactivity released In 1989 and 1991 compared to the iesser amounts

released in 1990 are due to the increased usage and processing of water within plant

systems during the first and second refueling outages in 1989 and 1991. There was no

refueling outage in 1990,

The National Council on Radiation Protection (NCRP) estimates thatthe average person in

the U.S. receives approximately 300 millirems per year from sources of natural background

radiation. Also, tho NCRP estimates that an additional 60 millirems per year Is received

from sources of medical radiation exposure and from consumer products. By these NCRP

estimates, the average person In the U.S. receives approximately 360 millirems per year

from nytural and man made sources of radiation exposure, other then commercial nuclear

power.

The NCRP estimate of 360 millirems per year Is more than 1,800 times the maximum

calculated annual radiation dose of: less than 2/10ths of one millirem to the total body from

Fermi 2 radioactive effluents, whichmoccurred In 1989. The annual calculated radiation

exposure from Fermi 2 radioactive effluents contributes less than 6/100ths of one per cent''

(< 0.06%) of the average total body radiation exposure received per'year by a member of

the public from natural and other man-made sources of exposure,

*1

National Council on Radiati,., Protection and Measurements Report No. 93. 'Ionizing

Radiation Exposure of the Population of the United States'. published In 1987.
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The NeRP estimate of 360 milllremsper vear Is more than 1.800 times the nwcimum:~ 
calculated annual radiation dose ofl~SS than 2110ttls of one millirem to the total body frOm 
Fermi 2 radioactive effluents, which occurred In 1989. The anouelcalculated radiation """ 
ell:posure from Fermi 2 radio8ctive"stfluentscontributes 'ass than 6/1G'Oths of one per cent." 
« O.06%) of the average total body radiation exposure received pery&er bye member of 
the public from natural and other man-made sources of exposure. 

1 Natlonaf Council on RadiatL «) Protection and Measurements Report No. 93, "'Ionizing " 
Radiation Exposure of the Population 01 the United Ststes", published In 1987, 



Maximum Calculated Total Body Dose to a Member

of Me Public from Fermi 2 Radioactive

Airborne and Uquld Effluents 1985 - 1991
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we Year
Total Dose

-.Figure I 'N

Data Summary Table

Radiation Dose (rnifirems)

AJnrbne Uquid
Effluents EffluentsYear

Total

"1995 ltND.

1986 NtD.

1987 <0.001

1988 <e0.001

1989 0.137

1990 / 0.046

9911

N.D.- No radioactivity was detected..

* Data for 1991 is for January - June 1991 only
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'NJ

i
'ii[
'I

F Iill

Maximum Calculated Total 8Ddy Dose to a Member 
of ... Public from Fermi 2 RadiOac:ttve 

AJrbDme and Uquld Effluents 1985 - ,.1 
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Year 
.i'otalDose 

.' 
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Data SufT1mary Table 

Radiation DOse (millirems) 

Aimome LIquid 

','.' 

..,985 N.D. -<0.001 

1986 .N.D. 0.011 0.011 

1987 <0.001 0.001 0.001 

1988 <0.001 0.004 (1.004 

1989 P.137 0.033 0.17(\ 

1990 O~046 0.005 0.051 

""1991 0.015 0.016 0.031 

N.D ..... No radioactivity was detected •. 

* Data for 1991 is for January - June 1991 only 

iii 



a'
Table I

Compaison of Fermi 2 Calculated Radiowtie
Effluem Exposure Data (Total Body) to Fermi 2

Technical Specification Annual Limits

Calculated Total Body Expo

Due to DoNoW1e Gas (mrnd) Liquid EffltYear (imit = 10 mrad/r) (Limft z3

1985 N.D. -NC.O
(<o.0

1986 N.D. 0.0
(0O

1987 N.D. 0.0.... "(0.0:

1988 .<0.001 0.0.(<0.01%) (o.-,l

19890.136 0.Q
(1.36%) (1,1

1990 ., 0.046 0.01
(0.46%) (D.17

*1991 0.015 0.0:
*" (0.15%) (0.5.

N.D. = No radioactive noble gases were detected.

Data for 1991 is for Ja"uary - June 1991 only
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Table 1 

Compa;son of FeTmi 2 CaJculared RacIoactiw 
Effluent Exposure Data (Total Body) to Ferml2 

TechncaJ Specification Annual UmIts 

.• Calculated Total Soc:ty Exposure 

Cueto Due to o Noble Gas (mrad) Uquid Effluents (mrem) 

m];'''.¥+f;';::;~~>·Z:::;< o.'ik:~i0:i~~0t:~:%S&m$,Jt~,$;i~;~~;;i.o .... 
1985 N.D. ...c;O.OO1 

«O.01'lo) 

1986 °N.D. 0.011 

,.; .' 
(0.37,,) 

"1987 N.D. 0.001 
" " (O.O3%) . ,', 

"1988 <0.001 0.004 
o «0.01%) (0.13%> 

1989 0.136 0.033 
(1.36%) (1.1~) 

1990 0.046 0.005 
(O.4e%) (O.17%) 

·1991 0.015 0.016 
... (0.15%) (0.53%) 

N.D. = No racioactive nOble· gases were detected . 

.. Data for 1991 is forJcruary- June 1991 only 
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Fermi 2 Radioactive Airborne Effluent
Summary Data 1985 - 1991

AU gusti191T ,!

• •:':~~ ~~...: .•'

-- j

Year
Radioactiw¢ Airborne Effluent

l1l
Data Summary Table

Radioactivity Released (Cuuies)

Gases Radioiodines Particulates

sr'~r

... 

Fermi.2 Radioactive AIrborne Effluent 
Summary Data 1985 - 1991 

Mr--------------------------------------------------~ 

"Year 
III Radioactiye Airborne Effluent 

FigUra 28 

...... ;. 

Data Summary Table 

RadiOactivity Released (Curies) 

Year Ga5~; Radioiodines Particulates 
.... (:~~t~tt~t~\~~~~;;,:~d%1j~t~~~~~t~~~¥:j%:;~~~~~fr~~t.~1~:~~:·m;}~::·~;·itM;rtJ.?~}:~;;k::"{t~~~i~Ji(~{j~~Vif1it~;~:~: 

1985 N.D. N.D. N.D. 

1986 N.O:·.·. N.D. N.C. 

1987 N.D. N.D. 0.009 

1988 1.11. <0.001 0.002 

1989 164 . 0.002 oms 

1990 161 0.003 0.012 

·'991 25.4 0.001 0.001 

N.D. = No radioactivity was detected 

.. Data for 1991 is for January - June 1991 only 
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Fermi 2 Radioactive Uquid Effluent

Summary Data 1985 - 1991
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Figure 2b

.Data Summary Table

Volume
Discharged Radloactvy

Year.' (Liter X 1O00000) iCuries

198B

losee.
1989

'1991"

5.3,3
7.01
7.67
149

2.61
0.83
236

0.010
O.0O4
1.067
1.0o7
1 .472
0.966
2.164

*Data lor 1991 Is for January - Jine 1991 only
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Fermi 2 Radioactive Uquld Effluent 
Summary Data 1985 - 1991 
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Figure 2b 

Data Summary Table 

Year .. 

198.6 :. 
nee·· 
1967 
1988.· . 

1989 
19&0 

·1991 

VOlUme 
Olscharged RadtoactMty 

liter X 1000000 

5.n 
7.01 
7.67 
129 
2.61 
0.83 
236 

0.010 
0.304 
1.0fi7 
1.0I.J7 
1.472 
0.966 
2.164 

"Data for .1991 Is r~ January - .!me 1991 only 
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1. INTRODUCTION

The Detroit Edison Fermi 2 Nuclear Power Plant is designed and operated in a manner
which strictly controls and monitors the release of radioactive effluents to the
environment in accordance with., Nuclear Regulatory Commission (NRC) and Detroit*
Edison Company requirements.. This Semiannual Radioactive Effluent Release Report
Is submitted In accordance with Fermi 2 Technical Specification 6.9.1.8 and NRC
Regulatory Guide 1.21. This report provides tha following information required by
those references:

1. Summation of the quarntities of radioactive material (in the form of gases and
liquids) released from the plant (Sections 8 and 9)

2. Summation of quantities bf radioactive material contained in: solid waste
packaged and shipped for off-site disposal (Section 10)

3. Changes to the Process Control Program (PCP) (Section -2)

4. Changes to the Offsite Dose Calculation Manual (ODCM) (Section 14)

5. A list end description of any unplanned releases of radioactive materials to
unrestricted areas (Section 6)

6. A listing of any new locations for dose calculation or environmental
monitoring identified by the land use census (Section 13)

7. A listing of effluent monitors which were Inoperable for a period longer than
that specified In Technical Specifications 3.3.7.11 and 3.3.7.12, and an
explanation of why .Ue time limit was exceeded (Section 11)

8. A description of events leading up to any liquid holdup tanks exceleing the
limit of Technical Sreclfication 3.11.1.4 (Section 16)

9. A description of any major changes to radioactive waste treatment systems

(Section 15)

This report covers the period of January I through June 30, 1891.

During the first half of 1991, the total gaseous and liquid radioactive effluent releases
and resulting dose to the public were maintained As Low As neasonably Achievable
(ALARA), In accordance with Fermi 2 Techn~cal Specification 6.9.1.8, the next
Semiannual Radioactive Effluent Release Report--the one to be submitted within 60
days after January 1, 1992--wit' contain dose assessments for all of 1991.

• • 2. REGULATORY LIMITS

The Nuclear Regulatory Commission limits on liquid and gaseous effluents are
incorporated in the Fermi 2 Technical Specifications. These limits prescribe the
maximum quantities and rates of release for radioactive effluents resulting from
normal operation of Fermi 2. The limits are defined in several ways to limit the
overall Impact on persons living near the plant. The limits are described !n the
following sections.

V :• ?11I =1 '
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The Detroit Edison Fermi 2 Nuclea,' Power Plant Is designed and operated In 8 manner 
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Semiannual Radioactive Effluent Release Report--the one to be submrtted within 60 
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{ilEGULATORY LIMITS 

The Nuclear Regulatory Commission IIml1s on liquid and gaseous effluents ere 
incorporated in the Fermi 2 Technical Specifications. These limits prescribe the 
maximum quantities and rates of release for radioactive effluents resulting from 
normal operetion of Fermi 2. The limits are defined In several ways to limit tho 
overall Impsct on persons living nsar the plant. The limits ere described ~n the 
followinG sections. 
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A. Gaseous Effluents

.1. Dose rate due to radioactive materials released In gassus effluents from the
site to areas at and beyond the site boundary shall be limited to the followftg:

a. Noble gases

Less than or equal to 500 mrem/year to the total body
Less than or equal to 3000 ntoero/year to the skin

b. iodine 131, 133, tritium, and for all radionucilides In particulate form with
half lives greaete than 8 days

Less then or equal to 1500 inrem/year to any organ.
-•:-' 2. Air dose due to noble gases released fn gaseous effluents from the reactor to

areas-at and beyond the site boundary shall be limited to the folloVing:

a. Less than or equal to 5 mrads for gamma radiation
Less than or equal to 10 mrads for beta radiation
-During any calendar quarter

b. Less than or equal to 10 mrads for gamma radiation
Less than or equal to 20 mrads for beta radiation
-During any calendar year

3. Dose to a member of the public from iodine-131, 133, tritium, and all
radionuclides in particulate form with half lives greater than•8 days in gaseous
effluents released from the reactor to areas at and beyond the site boundary.
shall be limited to the.,following:

a, Less than or equal to 7.5 mrems to any organ
-During any calendar quarter

.. b. Less than or equal to 15 mrems to any organ
-During any calehdar year

1B. Liquid Effluents 'F

1. The concentration of radioactive material released In liquid effluents to
unrestricted areas shall be limited to the concentrations specified In Title 10 of
the Code of Federal Regulations Part 20 (Standards for Protection Against
Radiation), Appendix B, Table II, Column 2 for radionuclides other then
dissolved or entrained noble gases. For dissolved or entrained noble gases,.
the concentration shall be limited to 2E-4 (.0002) microcurles/mi total activity.

2. The dose or dose commitment to a member of the public from radioactive
materials in liquid effluents released from the reactor to unrestricted areas
shall be limited to the values in the following sections. ½

. . .. : ... :;V

A. GSS80UI Effluents 

1. Dos8 rat8 dU8 to radioactive materials released In gS'.,lUS effluents from the 
site to oreas at and beyond tne 5ite boundary .hall be Jimlted to the fOllowfng: 

•. Noble gases 

. leaS than or eQttal to 500 mrem/year to the total body 
Less than or equal to 3000 mrem/year to the .kin 

',:.' 
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. half lives great~f than 8 days 

Less th,," or eqJ~1 to 1500 mramJY6at to any organ. 
o ••• \ •••• 

2. Air desl due to noble gases rereased In gaseous effluents from the NJsctor to 
areas'at and beyond the site boundary shall be limited to the following: 

a. 

b. 

less than or equ~1 to 5 mrads tor gamma radlat·lon 
less than or equal to '0 mrads for beta radiation 
-During any cal.~ndar quartsr 

. . . 

loss than or equal to 10 mrads for gamma r8,U8tlon 
less than or equal to 20 mrads for beta radiation 
-During any cliiendar year 

3. Dose to a member of the public from lodine-131, 133, tritium, and a/l 
tsdionuclldes In particulate form with half lives greater thanS days In gaseous 
effluents released from the reactor to areas at and beyond the site boundarY.. . 
shall be "r'ited te. thefolfowing: .. , 

•. . less than or equal to 7.5 mrems to any organ . 
-During any calendar quarter 

b. less than or equal to 15 mrems to anv organ 
-During any cal.eildar vear 

B. liquid Effluents 

1. The concentration of radioactive material released In Hquid effluents to 
unrestricted areas shall be limited to the concentrations specified In Titl. 10 of 
the Code of Federa! Regulations Part 20 (Standards for Protection Against 
RadiationJ, Appendix 8,. Table II. Column 2 for radlonuclldes other than 
dissolved or entrained noble gases. For dissolved or entrained noble gases. 
the concentration shall be limited to 2E-4 (.0002) microcurles/ml total activity .. 

2. The dose or dose commitment to a member of the public from radioactive 
materials in liQuid effluents released from the reector to unrestricted areas 
shall be limited to the values In the following sections. . 
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a. Less than or equal to 1,5 mrem to the total body

Less than or equa- to 5 mrem to any organ

-During any calender quarter

b. Less than or equal to 3 mrem to the total body

Less than or equal to 10 mrem to any organ

-During any calender year

3. MAXIMUM PERMISSIBLE CONCENTRATION (MPC)

Fermi 2 Technical Specifications implement the MPC requirements of 10 CFR 20 and

NRC Regulatory Guide 1.21 by means of the following dose rate Ilim[ts:

A cases

The dose rate due to gaseous 61effluents Is calculated In accordance with the Fermi 2-..

Offsite Dose Calculation Manual (ODCM). The maximum permissible dose rates for

gaseous releases are defined In Fermi 2 Technical Specifications:

Technical Specification 3.11.2.1.a (Dose rate at the site boundary from noble

gases): J.

-Less than or equal to.00 mram/year to the total body

-Less than or equal to- 3000 mrsm/year to the skin

Technical Specification :3.11.2.1.b (Dose rate at the site boundary from 1-131,

1-133, and particulates with half lives greater than 8 days):

-Less than or equal to 1500 mrem/year to any organ . "N

B. Liquids

Allowable liquid release rates are calculated In accordance with the Fermi 2 Offaite.

Dose Calculation Manual (ODCM). The maximum permissible Concentration (MPC) for

liquids used for these calculations are taken from 10 CFR 20. Appendix 6, Table Ii,

Column 2. The most restrictive MPC is used in all cases. For dissolved and entrained

gases the MPC of 2E-4 microcuries/ml is applied. This MPC is based on the Xe-135

MPC in air (submersion dose) converted to an equivalent concentration In water ast

discussed in the international Commission on Radiological Protection (ICRP)

Publication 2.

4. AVERAGE ENERGY.

The calculated site boundary dose rates for Fermi 2 are based on Identification of

individual isotopes end on use of dose factors specific to each Identified Isotope or a

highly conservative dose factor. Average energy values are not used in these

calculations, and therefore need not be reported.

"" 
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Less than or aqu8~ to 5 mram to any organ 
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B. 

Technical Specification 3.11.2.1.8 (Dose fBTe at the site boundary from noble 
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. : . . . 
',' . 
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liquids 
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AVERAGE ENERGY. 
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5. MEASUREMENTS AND APPROXIMATIONS OF TOTAL ACTf "TY
As required bV NRC Regulatory Guide 1.21, this section describes the methods usedto measure the total radioactivity In effluent releases and to estimate the overallerrors associated with these measurements. The effluent monitoring systems aredescribed In Chapter 11.4 of the FermI 2 Updated Final Safety Analysis Report(UFSAR).

A. Gaseous Effluents

1. Fission and Activation Gases

Samples are )btained fr'om each of the seven plant radiation monitors whichcontinuously monitorithe six ventilation exhaust points and from.the OffgasVent Pipe which carries the gland seal condenser exhaust, mechanical vacuumpump exhaust, and treated offgas streams. The Offgas Vent Pipe effluent isreleased through one of the six ventilation exhaust points (the reactor buildingexhaust plenum). The .fission and activation gases are quantified by gammaspectroscopy analysis of periodic samples.

The values reported In Section 9 are the sums of all fission and activation.gases quantified at all monitored release points.

Considering the lnherefht variability In radiation measurement, the variability ineffluent stream composition, end the uncertainties in effluent flow rate andinstrument calibration. Detroit Edison estimates that the uncertainty of thefission and activation gas total release figures is less than plus or minus 8percent.
~'Y.2. Radiolodlines

Samples are obtained from each of the seven plant radiation monitors, whichcontinuously monitor the six ventilation exhaust points. The radioiodines areentrained on charcoal and then quantified by gamma spectroscopy analysis.For each sample the duration of sampling and continuous flow rate throughthe charcoal are used in determining the concentration of radiolodines, Fromthe flow rate of the ventilation system a rate of release can be determined.

The values reported In Section 9 are the sums of all radlolodines quantified atall continuously monitored release points.

Considering the inherent variability In radiation measurements, the variability inneffluent stream composition, and the uncertainty in sample and effluent flowrates, Detroit Edison estimates that the uncertainty of the total rediolodinerelease figures is less than plus or minus 5 percent.

:J1
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Samples are obtained lrom each of the seven plant radiation monitors, whfch 
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3. Particulates

Samples are obtained from each of the seven plant a', uent radiation monitors,which continuously monitor the six ventilation exhaust points. The particulitesare collected on a filter and then quantified by gamma spectroscopy anatyais,For each sample theoduration of sampling and continuous flow rate throughthe filter are used In determining the concentration of particulates, From theflow rate of the ventilation system a rate of release can be determined.
A composite of the fitters from each ventilation release point Is analyzedmonthly for gross alpha radioactivity using gas proportional countingmethods. Quarterly the filters are radiochemically separated and analyzed forStrontium (Sr)-89/90 using various analytical methods. If found these .radionuclides Pre reported as total particulate activity.

The values reported In Section 9 are tho sums of all particulates quantified atall monitored release points.

Considering the inherent. variability in radiation measurements, the variablity' ineffluent stream composition, and the uncertainties in instrument calibration,and in sample and effluent flow rates, Detroit Edison estimates that the theuncertainty of the total particulate release figures is less than plus or minus 3• ;percent.

4. Tritium

Samples are obtained for each of the seven plant effluent radiation monitorswhich continuously monitor the six ventilation exhaust points. The sample ispassed through a bottle containing water and the tritium is "washed" out to.*the collecting water. Portions of the collecting water are analyzed for tritiumusing liquid scintiLt.WtIon. counting techniques. For each sample, the duration of..sample and sample flow rate is used to determine the concentration. Fromthe flow rate of the ventilation system a release rate can be determined.
The values reported in Section 9 are the sums of all tritium quantified at aolmonitored release points.

Considering the Inherent variability in radiation measurement, the variability ineffluent stream composition, and the uncertainties In Instrument calibration..sample and effluent flow rates, and collection efficiency, Detroit Edison.estimates that the uncertainty of total gaseous tritium release figures Is lessthan plus or minus 34 percent,i
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estimates that the uncertainty of total gaseous tritium ,alease figures I, .... 
than plus or minus 34 percent. 
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S. Gross Alpha

The gaseous particulate filters from the seven plant efft ant radiation monitors

are stored for one week to allow for decay of naturally ; ;currlng alpha

emitters. These filters are then analyzed for gross alpha radioactivity by gas

proportional countlng, and any such radioactivity found is assumed to be plant

related. The quantity of aiphe emitters released can then be determined from

sample flow rate, sample duration, and stack flow rate.

The values reported In Section 9 are the, sums of all alpha emitters quantified

at all monitored release points.

Considering the inherent variability in radiation measurements, the- variability in

effluent stream composition, and the uncertainties lIn instrument calibration

and in sample cind effluent flow rates, Detroit Edison estimates that the

uncertainty of the total gaseous gross alpha release figutes is less than plus..

or minus 10 percent.

B. Uquid Effluents

The liquid radwaste processing system and the liquid effluent monitoring

system are described in the Fermi-2 UFSAR.

1. Fission and activation'products

Before the contents of-each holding tank is discharged to the environment, a

representative sample of the tank's contents is taken and retained. The

sample allows for the determination of radioactive material concentrations and

establishes the rate at Which the radioactive material can be discharged to the

environment.
; !: i

At the end of the calendar quarter a composite sample is made of all

discharge samples takien during the quarter. This composite sample consists

of portions of each discharge sample which are proportional to the volumes,*

discharged. The composite sample is analyzed for Iron (Fe)-55 and Strontium

(Sr)-89/90. Radiochemical separations and various analytical methods are

used to quantify the amounts of Sr-89/90 and Fe-55.

The values reported in Section 8 are the sums of all fission and activation

products found in all batch releases.

Considering the Inherent variability in radiation measurement and the

uncertainties in volume measurements and instrument calibration, Detroit

Edison estimates that the uncertainty in total liquid fission and activation

product release figures is less than plus or minus 5 percent.

tA,
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5. Cross Alpha 

B. 

The gaseous particulate 'filters from the seven plant eM ·.nt radiation monitors 
are stored for one week to allow for decay of naturally ... ;currtng alpha 
emitters. These filters are then analyzed for gross .Ipha radioactivity bv gas 
proportional countlng,a"d any such radioactivity found Is assumed to be plant 
related. The QuantIty of 'alpha emitters released can then be determined from 
sample flow rate, sample duration, end stack. flow ra1e. 

The values reported In Section 9 are the' &ums of all alpha emittors quantHied 
8t all' monitored re181JS~ ·polnts. ., . 

Considering the inher~nt variability In radiation measurements. thavarfabUity In 
effluent stream composition, and the uncertainties ill instrument calibration 
and In sample cnd effluent flow rates. Detroit Edison estimates that the ".' 
uncertaintv of the totalgaseous gross alpha release fIgures Is tess than pili, ,; 
or ml~us 10 percent. ' 

Uquld Effluents 

The liquid radwl'Iste processing system and the liquid effluent monitoring 
$ystem are described In.the Ferml-2 UFSAR. 

1. Fission and actlvatlon'products 

8efore the contents ot,each holding tElnK is discharged to the environment. I 
representative s8mph~:of the tan Ie's contents is taken and retained. The, ., .• 
sample allows for the, determination of radioactive material concentrations lind 
establishes the fate at which the radioactive material Clln be discharged to the 
environment. 

At th's end of the cahlndar quarter a composite sample Is made of all 
dIscharge samples teken during the quarter. This compositesampleconslsta 
of ponlons 01 each disoharge sample which are proportional to the volume. ," 
discharged. The composite sample is analyzed for Iron (Fe}-S5and Strontium 
,5,)-89/90. Rsdioche,mlcal separations and various analytical methods are 
used to Quantify the amounts of Sr-89/90 and Fa-55. . 

The values reported in Section e are the sums of all fission and activation 
products found in al/' batch releases. 

Considering the Inherent variability In radiation measurement and the . 
uncertainties in volume measurements and instrument calibration. DetrOit 
Edison estimates thaf the uncertainty in total liquid fission and activation 
product release figures Is tess than plus or minus 5 percent. 



2. Tritium

Before the contents of Oach holding tank Is discharged to the environment a

representative sample4 of the tank contents Is taken ena retained. At the end

of the calendar month, a composite sample Is made of sif discharge samples

taken during the month. This composite sample conslsts of portions of each

discharge sample which are proportional to the volumes discharged. The

composite sample Is analyzed for tritium by liquid scintillation counting.

The values reported In Section 8 sumt all tritium quantified from all botch

releass.e

Considering the inherent variability In radiation measurement and the

-uncertainties in volume measurement and Instrument calibration, Detroit

Edison estlmat'-s the.uncertainty In total tritium release figures Is loss than

plus or minus 15 percent.

3. Dissolved and Entrained Gases

Prior to releasing liquid radioactive waste to the environment a sample Is

taken from the radwaste holding tank. This sample is representative of the

tank's contents. The sample is examined using gamma spectroscopy to

determine the dissolved and entrained noble gases.

The values reported in .Section 8 era the sums of all radioactive gases found

for all batch releases,..

Considering the inherent variability in radiation measurement and the

uncertainties In Instrument calibration and volume measurements, Detroit

Edison estimates that the uncertainty In total dissolved and entrained gas

release figures is 9s:A55
than plus or minus 15 percent

4. Gross Alpha

Before the contents of each holding tank is discharged to the anvironment, a

representative sample of the tank's contents Is taken end retained. At the end

of the calendar month a composite sample is made of all discharge samples

taken during the month. This composite sample consists of portions of each

discharge sample which are proportional to the volumes discharged. The

composite sample Is analyzed for gross alpha radioactivity by gas proportional

counting. '

The values reported in Section 8 are the sums of the gross alpha radioactivity

from all batch releases.

Considering the inherent variability in radiation measurement end the

uncertainty In volume measurements and instrument calibration, Detroit Edison,

estimates that the uncertainty in total liquid gross alpha reklase figures is l960!

then plus or minus 43 percent.

2. Tritium 

8efor. the contents of oach holding tank Is discharged 10 the environment. .. 
representetlve semple of the tank contents Is t.teen snl rot.'ne<!. At ttle end 
cf the calendar month a composite ,ampl. is mid. of I!I Cliachlllrge aampls. 
taken during the month. This composite SImple conslste of portions of each 
discharge sample which U8 proportional to the volume, discharged. Th. 
composIte slmph, Is analyzed for tritium bV liquid sclntlllatlDn countJng. 

The value' reponed In Section 8 sum' aU trtt!um quantified from en bitch r.' •• s...· , 
Considering the Inherent v.rlablllty In radiation measurement .nd the 
:uncertainties In volum.e measurement and Instrument caUbrltlon, Oetrolt 
Edison estlmans tha' uncertainty in total tritium rel.as.flgures Is lesa thlln 
plus or minus !!) par~8nt. ,. 

3. Dissolved and Entrained Gases 

Prior to rtleasl!'!.g IiQ",ld: radioactive waste tD 1ho enVITonmGnt ., umple I, 
taken from the !l'8dwast. holding tank.. This sample Is representative of the .' 
tan"'. contants. The Sllmple Is examined using gamma spectroscopy to 
determine the dissolv,d and entrained nobl. gases. ' 

The values reported 'nSectlon 8 ,r. the sums of all radioactive gases found 
,for all batch rale .. 8s;,··' ., 

Considering the Inherent variability In radiation measurement and the 
uncertainties tn Instrument calibration and voluma meesuremlnta, Detroit 
Edison estlmatas that the uncertainty In total dissolved ,and entrained gas .' 
rer •• se flguras Is lus'than plus or minus 15 percent., 

4. Gross Alpha 

aefore tho contents of each holding 'tank is discharged to the environment, • 
representative semple of the tank's contents S5 tlken and ratained. 'At the end 
01 the calendar month 8 composite sample Is made of all dlsch.rg.sample. 
taken during the month. This composite slmpl. consists of pordons Of .ach 
discherge sample which are proportlon .. 1 to the volumes discharged. The 
composite sample is analyzed for gross alpha radioactivity by gas proportloJUlI 
counting. . , ~ 

,;, 

The values reported In SectiOn 8 IIf. the sums of the gross alpha redloactlvity . 
from aU batch rel .... s. 

~;~ . 

Considering the Inherent variability In radiation measurement end the 
uncertainty In volume measurements and instrument caJlbr.tl<m. Detroit edl"O~ 
estimates that the unceruinty in total liquid gross alpha r.','15. figures la 1e$8 , 
than plus or minus 43 percent. . 



&. ABNORMAL RELEASES

For the purpose of this repart, an abnormal release is any •lease of radioactive
material not performed in accordance with the Fermi 2 license and implementing,
procedures. No abnormal releases occurred during the reporting period.

7. BATCH RELEASES

As required by Regulatory Guide 1.21, a summary of data for batch releases is
provided below. The follo)wng batch liquid releases from radwaste holding tanks to
the Circulating Water Decant Line occurred between January 1. 1991 end June 30.
1991: .... :.•

Number of r3leasesm:
Total time for all releases:
Maximum time for a release:
Average time for a release:
Minimum tim.3 for .release:

3 0 : . .
13,126 minutes
490 minutes
438 minutes-
380 minutes

The only batch gaseous releases from Fermi 2 are the venting or purging of the
primary containment (drywell)iatmosphere. These venting or purging releases pass
through the reactor building ventilation or standby gas treatment system and are
:monitored by the final effluent-monitors for these pathways. Separate date on these
venting or purging releases are not reported because the associated data are already
Included in the gaseous effluent release data (Section 5.A and Section 9).

e. ABNORMAl RELEASES 

For the purpose of this repl)rt, an abnormal relel!lse Is any llaase of radioactive 
material not performed In accordance with the Fermi 2 licrms. and Implementing 
procedures. No abnormal rele~ses occurred during the rap orting f).noel. 

7. BATCH RELEASES 

As required by RegulatorY Guide 1.21, 8 summary of data for batch rele8se. Is 
provided below. The following batch liquid releases from radw8ste holding tanks to 
the Circulating Water Decant Line occurred between January 1, 1991 and Juno 30., . 
1991: . . . . •. ~ .. 

Number of rJleases~.; ,. 
TOtal time for all releases: 
Maximum tima for 8 release: 
Average time for 8 release: 

, Minimum tim',') for ., release: 

30 ;., .. 
13.126 minutes 
490 minuteS 
438 minutes· 
380 minute. 

:.;~. ~ .. " 

".~ 

The only bateh gaseous releaSeS from Fermi 2 an~ the venting 9r purging of the ... .. 
primary containment (dryWell) atmosphere. These venting or purging rel.,ses pass' 
through the reactor building vQntllation or standby gas treatment system and af.· 
monitored by thoflnsl effhienf'monltors for these pathways. Separate data on thea.·· 
venting or purging releases are not reported because the associated data era .'ready , 
included In the gaseous effluent release data (Section SA and Section 9): 



a LIOUID EFFLUENT SUMMARY

REPORT CATEGORY
TYPE OF ACTIVITY
REPORTING PERIOD

SEMIANNUAL SUMMMATION OF A'l RELEASES BY QUARTERALL LIQUID EFFLUENTS
QUARTER I AND QUARTER 2

TYPE OF EFFLUENT UNIT QUARTER 1 QUARTEW2

A. FISSION AND ACTIVATION PRODUCTS

1. TOTAL RELEASE (NOT INCLUDING
TRITIUM, GASES, ALPHA) CURIES :.41E-02 ,46E-01

2. AVERAGE DILUTED CONCEIN'TRATION
DURING PERIOD uCi/ml 6.87E-09 1.81E-08

3. MAXIMUM PERCENT OF TECHNICAL SPECIFICATION
LIMIT FOR A SINGLE RELEASE 8.79%-O1 7.03E-)1 I

.&.:TRITIUM . :"...:

. TOTAL RELEASE CURIES 6.98E-01 1.28E+OO

2. AVERAGE DILUTED CONCENTRATION:
DURING PERIOD • uCI/ml 7.98E-08 1.56E-07 ,

3. PERCENT OF TECHNICAL
SPECIFICATION LIMT %' 9.54E-02 6.58E-02

C. DISSOLVED AND ENTRAINED GASES

1. TOTAL RELEASE CURIES 6.82E-05 1.83E-06

2. AVERAGE DILUTED CONCENTRAnON,
URNG PERIOD uCI/m: 7.79E-12 2.27E-13

3I PERCENT OF TECHNICAL
1SPECIFICATION. LIMIT 1.43E-06

D. GROSS ALPHA RADIOACTIVITY (Note, NrD, - No activity detected)

I. TOTAL RELEASE CURIES :NO. :OND.,

E. WASTE VOL RELEASED
~R-DILUTION) LITERS 6.46E-05 1jlfeO

F. TOTAL VOLUME DILUTION
DiSCHARGED LITERS 8.75E+09 &07*E,4.

---A

LlOUID EFFLUENT SUMMARY 

REPORT CATEGORY 
tyPE OF ACTIVITY 
REPORTING PERIOD 

; SEMIANNUAl SUMMMATION OF A'!. RELEASES BY OUARTER 
: ALL LIQUID EFFLUENTS 
: QUA,RTER 1 AND aUARTER 2 

TYPe OF EFFLUENT : UNIT : aUARTER 1 

It. FISSION AND ACTIVATION PRODUCTS. 

1. TOTAl RELEASE (NOT INCLUDING 
~T~R~I~n~U~M~.~G~A~S~E~S,~A_L~P~H~A~) ______ ~ ______ ~:~C~U~R~IE~S~' ___ .~, e~.~~b~1E~-~O~2 __ ~:~1.~4§_E~-~O~1 __ _ 

2. AVERAGE DILUTED CONCEJ\'TRATION 
DURING PERIOD : uCi/m~ 

3. MAXIMUM PERCENT OF TECHNICAL SPECIFICATION 
, UMIT FOR A SINGLE RELEASE % 

8. TRITIUM , 

, ,1: TOTAL RELEASE : CURIES 
. . .':': .. 

2. AVERAGE DILUTED CONCENTRATlOi')l,' 

: 6.87£:"09 : 1.81E-08 

: 6.98E-01 
," : 

: 1.26E+OO ') 

DURING PERIOD ' ' : uCl/ml : 7;98E-08 : 1.56E-07 " 
--------------.~~~~----~~~~--~~~~~~ 

3. PERCENT OF TECHNICAL 
SPECIFICATION LIMIT 

AND ENTRAI 

E 

3. PERCE~IT 

ALPHA 

y. TOTAL RELEASE 

% ': 9.54E-02 : 6.58£-02, ,':k:. 

: 6.82E-05 

: uCl/ml 

% : 1.4iJE;..04 

: CURIES : N.D. : N.D. 

S : 6.46E~5 



8.. UQUID EFFLUENT SUMMARY (continued)

REPORT CATEGORY
TYPE OF ACTIVITY

SEMIANNUAL LIQUID BATCH RELEASES
TOTALS FOR EACH NUCLIDE RELEASE
ALL RADIONUCLIDES
QUARTER I AND QUARTER 2•REP ORTING PERIOD

BATCH RELEASES

UNIT QUARTER 1 QUARTER 2

NUCLIDE

ALL NUCLIDES

H-3 CURIES 6.98E-01 : 1.26E+00

Na-24 CURIES 6.55E-(3 : 1.52E-03

Cr-S1: CURIES. 3.14E-02 : 9.16E-02

Mn-54 CURIES 2.44E-03 : 8.SBE-03

Co-68 CURIES 3.20E-03 : 7.0 1E-03

CO-60f CURIES 3.85E-03 : 1.05E-02

Zn-65 CURIES 2,SOE-03 : 5.69E-03
CURIES. :e<52E-08 : 4.48E-04

Tc-agm CURIES 1.86E-03 6.79E;-04I

--131 CURIES 1.03E-04 :*<2.E'4)8

t-133 CURIES 2.08E-04 :< I.8E-08

Xqe133 CURIES 1.34E-05 :*<7.3E-08

X.-135 CURIES 5.48E-05 1,83.-OB

rBSg ' :CURIES 1.29E-04 :.12e=05

Sr-40 : CURIES :6<7.0E-09 :*<5.OEOg

Fe:55 CURIES 7.11E-03 1.88E-02

a-'131 CURIES -*<6.8E-08 ; 1.04E-04

Ba-,33m CURIES :*<9.gE';08 -50E-05

RU-103 CURIES :*<2.3E-08 1.58E-05

Ag-i11m CURIES :4 <1.5E-07 7.10E-05

A*-76 CURIES 5.45E-04 11.02E4.0.3

Re-,188 CURIES 1.37E-04 :<1,3-07

NI-65 : CURIES 6.27E-05 :-02-1E"7 .

Cg-1434 ;CURIES :*<2.SE-O8 --<2.WE'08
Ca -137 : CURIES :*<3JE-08 :'<3.1E-08 -

C--441 CURIES :< 2.8E-08 :*<2.8E-08

Ce-144: CURIES :*<1.5E-07 :<1E•07

Total for Period CIURIES 7.58E-01 1.41E÷00

* Less than Lower Limit of Detection (LLD), i.e. the maximum sensitivity of measuremant, In An

I

A,

'1
AA'~A~""'1

of microcuries per milliliter (uCi/ml).,

UQUID EFFLU[NT SUMMARY (continued) 

REPORT CATEGORY 
TYPE OF ACTIViTY 

REPORTING PERIOD .... '~." 

.. NUCUDe 

i . 

. Au. NUCLIDES 

W"3 
N.'"."~4 
C"";51 
Mn~54 
Co-sa 
eo.,.eo 
Zn-b5 
.f.a-59 
Te-89m 
l-l~1 
~133 
)(~"33 
xe:-135 
Sf-089 
S~sO 
Fe.,:S5 
8.-"131 
Ba~133m 

Ru-loa 
Ag-110m 
Aj-76 
R~lB8 
N,";6S 
C&~l34 
ca~137 
C.~'i41 
Ca-;44 

: SEMIANNUAL lIaUID BATCH RELEASe~ 
: TOTALS FOR EACH NUCLIDE RelEASE, 
: ALL RADIONUCLIDES 
: QUARTER 1 AND QUARTER 2 

01 microcuri~s per milliliter (uCl/ml) ... 

. )" 
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9. GASEOUS EFFLUENT SUMMARY

REPORT CATEGORY
TYPE OF ACTIVITY
REPORTING PERIOD

SEMIANNUAL SUMMMATION OF ALL RELEASES BY QUARTER
ALL AIRBORNE EFFLUENTS
QUARTER 1 AND QUARTER 2

UNIT QUARTER 1 QUARTER 2

TYPE OF EFFLUENT

A. FISSION AND ACTIVATION GASES

1. TOTAL RELEASE CURIES 2,20E+01 3.42EO00

2. AVERAGE RELEASE RATE FOR PERIOD uCi/sec 2.83E+00 4.35E-01

B. RADIOIODINES

1. TOTAL IODINE - 131 CURIES 7.OOE-04 2.32E-04

2. AVERAGE RELEASE RATE FOR PERIOD uCi/sec 9OOE-05 2.95E-05

C. PARTICULATES

1. PARTICULATES
(HALF-LIVES >8 DAYS) CURIES 7.59E-04 3.52E-04

2. AVERAGE RELEASE RATE FOR PERIOD uCi/sec 9.76E-05 4.48E-05

3. GROSS ALPHA RADIOACTIVITY CURIES 4.50E-07 1.47E-06

D. TRITIUM (Note: N.D. = No activity detected)

1. TOTAL RELEASE CURIES N.D, : N.D.

2. AVERAGE RELEASE RATE FOR PERIOD uCi/sec N. A. : N.A.

~'~:'.:;.::::,.~.,_"\t;.. ...... ~~_~ '. ~ - •• ... "' __ ~"""~"''''''''''-'~ ~., ...... ___ .... """ 1'011'-" "~'"" ___ ....... *" ~ .. ".,~~ .. 
, 'i-'( ,." ",., J.. :-:;-'.. '. " '. • t • I ~: . } '. . 

9. GASEOUS EFFLUENT SUMMARY 

Effluent Release Report 
August 1991 
Page 11 

REPORT CATEGORY 
TYPE OF ACTIVITY 
REPORTING PERIOD 

: SEMIANNUAL SUMMMATION OF ALL RELEASES BY QUARTER 
: ALL AIRBORNE EFFLUENTS 
: QUARTER 1 AND QUARTER 2 

: UNIT : QUARTER 1 : QUARTER 2 
TYPE OF EFFLUENT 

A. FISSION AND ACTIVATION GASES 

1. TOTAL RELEASE : CURIES : 2.20E+Ol : 3.42E+00 

2. AVERAGE RELEASE RATE FOR PERIOD : uCi/sec : 2.83E+00 : 4.35E-01 

B. RADIOIODINES 

1. TOTAL IODINE - 131 : CURIES : 7.00E-04 : 2.32E-04 

2. AVERAGE RELEASE RATE FOR PERIOD : uCi/sec : 9.00E-OS : 2.9SE-OS 

C. PARTICULATES 

1. PARTICULATES 
(HALF-LIVES >8 DAYS) : CURIES : 7.59E-04 : 3.52E-04 

2. AVERAGE RELEASE RATE FOR PERIOD : uCiisec : 9.76E-05 : 4.48E-05 

3. GROSS ALPHA RADIOACTIVITY : CURIES : 4.S0E-07 : 1.47E-06 

D. TRITIUM (Note: N.D ... No activity detected) 

1. TOTAL RELEASE : CURIES : N.D. : N.D. 

2. AVERAGE RELEASE RATE FOR PERIOD : uCi/sec : NA. : N.A. 
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9. GASEOUS EFFLUENT SUMMARY (continued)

REPORT CATEGORY
TYPE OF ACTIVITY
REPORTING PERIOD

.SEMIANNUAL AIRBORNE CONTINUOUS RELEASES
:FISSION GASES, IODINES, AND PARTICULATES
:QUARTER 1 AND QUARTER 2

MIXED MODE PELEASES

:UNIT :QUARTER 1 :QUARTER 2

NUCLIDE
PARTICULATES

Cr-51 CURIES 3.07E-04 5.78E-05

Min-54 CURIES 1.08E-05 6.97E-05

Fe-59 CURIES *< 1.8E-13 3.49E-05

Co-58 CURIES 5.42E-06 1.65E-05

Co-60 
CURIES 2.14E-05 9.98E-05

Na-24 CURIES 7.07E-04 9.66E-05

Zn-65 CURIES 4.87E-06 3.18E-05

Tc-99m CURIES 2,36E-03 3.87E-05

Ba-139 CURIES 3.23E-01 4.37E-02

Ba- 140 CURIES 3.19E-04 1.91E-05

La- 140 CURIES 2.15E-04 6.89E-05

Y-91m CURIES 1.92E-03 1.47E-04

Sr-91 CURIES 3.06E-03 2.78E-04

Rt,-89 CURIES 3-65E-01 4.86E-02

Cs-138 CURIES 1.72E-01 2.03E-02

Re- 188 CURIES 7.32E-05 *< 98E - 14

Br-82 CURIES 1.47E-05 *< 5.1 E- 14

Se-75 CURIES *< 2.5E - 14 8.OOE-06

Rb-88 CURIES 2.33E-04 *<2.3E-11

Sr-89 CURIES 8.97E-05 1.36E-05

Sr-90 CURIES 4.89E-07 3.26E-07

Cs-134 CURIES :*<3.6E-14 *<3.6E-14

Cs-137 CURIES *<4.7E-14 <<4.7E- 14

Ce-141 CURIES *<3.1E-14 <3.1E-14

Ce-144 CURIES *< 1.2E-12 :*< 1.2E-13

Total for Period CURIES 8.69E-01 :1.14E-01

Less than the Lower Limit of Detection (LLD), i.e. the maximum sensitivity

units of microcuries per milliliter (uCi/ml)
of measurement in
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9. GASEOUS EFFLUENT SUMMARY (continued) 

REPORT CATEGORY 
TYPE OF ACTIVITY 
REPORTING PERIOD 

NUCLIDE 
PARTICUl.ATES 

Cr-51 
Mn-54 
Fe-59 
Co-58 
Co-60 
Na-24 
Zn-65 
Tc-9gm 
Ba-139 
Ba-140 
La-140 
Y-91m 
Sr-91 
Ro-89 
Cs-138 
Re-la8 
Br-82 
Se-75 
Rb-88 
Sr-89 
Sr-gO 
Cs-134 
Cs-137 
Ce- 141 
Ce-144 

Total for Period 

:SEMIANNUAL AIRBORNE CONTINUOUS RELEASES 
:FISSION GASES. ICDINES. AND PARTICULATES 
:QUARTER 1 AND QUARTER 2 

MIXED MODE RELEASES 

:UNIT :QUARTER 1 :QUARTER 2 

: CURIES : 3.07E-04 : 5.78E-01) 
: CURIES : 1.08E-05 : 6.97E-05 
: CURIES :*< 1.8E-13 : 3.49E -05 
: CURIES : 5.42E-06 : 1.65E-05 
: CURIES : 2.14E-05 : 9.98E-05 
: CURIES : 7.07E-04 : 9.66E-05 
: CURIES : 4.87E-06 : 3.18E-05 
: CURIES : 2.36E-03 : 3.87E-05 
: CURIES : 3.23E-01 : 4.37E-02 
: CURIES : 3.19E-04 : 1.91E-05 
: CURIES : 2.15E-04 : 6.89E -05 
: CURIES : 1.92E-03 : 1.47E-04 
: CURIES : 3.06E-03 : 2.78E-04 
: CURIES : 3.65E-0 1 : 4.86E-02 
: CURIES 172E-01 : 2.03E -02 
: CURIES : 7.32E-05 :*<9.8E-14 
: CURIES : 1.47E-05 :*<5.1E-14 
: CURIES :*<2.SE-14 : 8.00E-06 
: CURIES : 2.33E-04 :*<2.3E-11 
: CURIES : 8.97E-05 : 1.36E-05 
: CURIES : 4.89E-07 : 3.26E-07 
: CURIES :*<3.6E-14 :*<3.6E-14 
: CURIES "<4.7E-14 :*<4.7E-14 
: CURlfS :*<3.1E-14 :*<3.1E-14 
: CURIES :*< 1.2E-1: :*< 1.2E-13 

: CURIES : 8.69E-0 1 : 1.14E-01 

* Less than the Lower Limit of Detection (llD). i.e. the maximum sensitivity of measurement in 
units of microcuries per milliliter (uCilml) 
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9. GASEOUS EFFLUENT SUMMARY (continued)

REPORT CATEGORY
TYPE OF ACTIVITY
REPORTING PERIOD

SEMIANNUAL AIRBORNE CONTINUOUS RELEASES
FISSION GASES, IODINES, AND PARTICULATES

QUARTER 1 AND QUARTER 2

MIXED MODE RELEASES

UNIT QUARTER 1 QUARTER 2

NUCLIDE

FISSION GASES

Ar-41 CURIES 2.20E+00 1.37EO00

Xe-135m CURIES 1.25E+00 1.06E-01

Xe-138 CURIES 2.71E+00 3.46E-01

Xe- 135 CURIES 2.04E-01 *<2.7E-08

Kr-85m CURIES 1.77E+00 2.97E-01

Xe- 137 CURIES 8.17E+00 1.09E÷00

Kr-88 CURIES 1.72E+00 2.10E-01

Kr-89 CURIES 3.54E+00 :*<2.0E-06

Xe-. 133 CURIES 3-93E-01 *<4,1 E-08

Total for Period CURIES 2,20E+01 3.42E+00

IODINES

1-131 CURIES 7,OOE-04 2.32E-04

1-132 CURIES 6.28E-04 1,42E-04

1-133 CURIES 3,64E-03 7.38E -04

1-134 CURIES 2.91E-04 < 1.6E- 13

1-135 CURIES 1.17E-03 7.46E-04

Total for Period CURIES 6,43E-03 1.86E-03

Less than the Lower Limit of Detection (LLD), i.e. the

units of microcuries per milliliter (uCi/ml)
maximum sensitivity of measuirement in
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9. GASEOUS EFFLUENT SUMMARY (continued) 

REPORT CATEGORY 
TYPE OF ACTIVITY 
REPORTING PERIOD 

NUCLIDE 

FISSIOi~ GASES 

Ar-41 
Xe-135m 
Xe-138 
Xe-135 
Kr-85m 
Xe-137 
Kr-88 
Kr-89 
Xe-' 133 

Total for Period 

IOOINES 

1- 131 
1-132 
1- 1 33 
1-134 
1- 135 

Total for Period 

: SEMIANNUAL AIRBORNE CONTINUOUS RELEASES 
: FISSION GASES. IODINES. AND PARTICULATES 
: QUARTER 1 AND QUARTER 2 

MIXED MODE RELEASES 

: UNIT QUARTER 1 : QUARTER 2 

: CURIES : 2.20E+OO 1.37E+OO 
: CURIES : 1.25E+00 1.06E-01 
: CURIES : 2.71E+00 : 3.46E-01 
: CURIES : 2.04E-01 :" < 2.7E-08 
: CURIES : 1.77E+00 : 2.97E-01 
: CURIES : 8.17E+00 : 1.09E +00 
: CURIES : 1.72E+00 : 2.10E-Ol 
: CURIES : 354E+00 :"<2.0E-06 
: CURIES : 3.93E-01 :*<4.1E-08 

: CURIES : 2.20E+01 : 3.42E+OO 

: CURIES : 7.00E-04 : 2.32E-04 
: CURIES : 6.28E-04 : 1.42E-04 
: CURIES : 3.64E-03 7.38E -04 
: CURIES : 2.91E-04 :"'<1.6E-13 
: CURIES : 1.17E -03 7.46E -04 

; CURIES : 6.43E-03 1.86E -03 

.. Less than the Lower limit of Detection (LLD). i.e. the ma)(imum sensitivity of mea51Hement in 
units of microcuries per milliliter (uCl/ml) 
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10. SOLID WASTE AND IRRADIATED FUEL SHIPMENTS

A. Solid Waste Shipped Offsite for burial or disposal (not irradiated fuel)

Type of Waste Unit

a. Spent resins, filter sludges,
evaporator bottoms, etc.

b. Dry compressible waste,
contaminated equipment, etc.

m3
Curies

3
m
Curies

6 month
period

oO00E+00
0.00E+00

2.16E+01
2.02E+00

Est. Total
Error %

NA
NA

+25
+25

NA

NA

c. Irradiated components,
control rods, etc. 0

0
d, Other

2. Estimate of major nuclide composition (by type of waste)

Dry active waste:

Nuclide

Mn-54
Fe-55
Co-60
Zn-65
C-14
Tc-99
1-129
H-3

Percent of
Total Activity

5.6
81.0

8.5
4.6
0.2
<0.1
<0.1
N.A.

Curies

I.13E-01
1.64E+00
1.73E-01
9.28E-02
4.27E-03
2.35E-04
1.56E-04
Not detected

Note: Activities of all principal radionuclides were determined by measurement.

3. Solid Waste Disposition (All waste was Class A and was shipped in LSA containers.)

Type of shipment/

solidification process

Dry active waste

Number of
shipments

1

Mode of
transport

truck

Destination

Chem-Nuclear
Systems, Inc.
Channahon, IL

4 Irradiated ruel Shipments:

None
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10. SOLID WASTE AND IRRADIATED FUEL SHIPMENTS 

A. Solid Waste Shipped Offsite for burial or disposal (not irrad.lated fuel) 

6 month Est. Total ,. Type of Waste Unit period Error % 

a. Spent resins. filter sludges. m3 OOOE ... OO NA 
evaporator bottoms. etc. Curies O.OOE"'OO NA 

b. Dry compressible waste. 3 
2.16E"'01 +25 m 

contaminated equipment. etc. Curies 2.02E"'OO '.;25 

c. Irradiated components. 
control rods. etc. 0 NA 

d. Other 0 NA 

2 Estimate of major nuclide composition (by type of waste) 

Dry active waste: 

Nuclide 

Mn-54 
Fe-55 
Co-60 
Zn-65 
C- 14 
Tc-99 
1-129 
H-3 

Percent of 
Total ActIvity 

5.6 
8' .0 
8.S 
4.6 
0.2 

<0.1 
<0.1 
N.A. 

Curies 

1.13E-Ol 
, .64E+OO 
1.73E-Ol 
9.28E-02 
4.27E-03 
2.35E-04 
1.56E-04 
Not detected 

Note: Activities at all principal radionuclldes were determined by measurement. 

3. Solid Waste Disposition (All waste was Class A and was shipped in LSA containers.) 

Type of shipmentl 
solidification process 

Dry active waste 

4. Irradiated ~uel Shipments: 

None 

Number of 
shipments 

Mode of 
rransport 

truck 

Destination 

Chem-Nuclear 
Systems. Inc. 
Channahon. IL 



lIt RADIATION INSTRUMENTATION

Fermi 2 Technical Specifications 3.3.7.11. Radioactive LUqu, d Effluent Monitoringinstrumentation, and 3.3.7.12, Radioactive Gaseous Effluent MonitoringInstrumentation, require that those monitors which exceed the time specified for outof service be reported in the next Semiannual Effluent Release Report. During thisreporting period, January -through June of 1991, the time specified In the actionstatements for these monitors was not exceeded.

1it CHANGES TO THE PROCESS CONTROL PROGRAM (PCP)

As required by the Fermi, 2license the operator (Detroit Edison) is required to.establish a program that wiljlseasonably assure the complete processing ofradioactive waste 3. This program assures processed wastes are completely solidifiedand are. free of standing. Water. Changes to the PCP Manual are provided todocument changes to established conditions and to ensure that controls are in place.to assure that the radioactive waste Is solidified.

During this reporting perid', January through June of 1991, there were no changes tothe PCP.

13. CHANGES TO DOSE CALCULATION AND ENVIRONMENTAL MOONiFTORINGLOCATIONS

in June, 1991, a new milk sampling location (the Roslant farm, M-4) was added.However, after 3 scheduled samples were obtained, the milk animal was sold. This -Ilocation has been dropped as a milk sample location but Is retained as a vegetatuon, n.sample location.I

14.

15.

16.

CHANGES TO THE OFFSITE DOSE CALCULATION MANUAL (OCM)
During this reporting period, January through June of 1991, there were no changeso-4,the ODCM.

MAJOR CHANGES TO RADIOACTIVE WASTE SYSTEMS
During this reporting period,, January through June of 1991, there were no majorchanges to the liquid, gaseous or solid radioactive waste -treatment systems,
LIQUID HOLDUP TANKS EXCEEDING LIMITS 

.
Fermi 2 Technical Specifics;Ion 3.11.1.4 requires that the quantity of radioactivematerial contained In any outside temporary tank shall be limited to 10.curies,excludina tritium and dissolved or entrained noble c;ases. Durino this renortina '.;.•:••iii.• •-period, January through June of 1991, this activity limit for such tanks:,wasi.a notexceeded.
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U. S. Nuclear Regulatory COmmission
Attn: Document Control Desk-~
Washington, D.C. 20555

References: 1) Fermi 2
NRC Docket No. 50-341
NRC License ,No. NPF-43

2) Appendix..A,.Factlity Operating License No.NPF-43, Technical Specification 6.9.1.8

Semi-Annual Radioac tive Effluent Release Reoort
Subject:

The Semi-Annual Radioactive Effluent Release Report for Fermi 2 Isattached. This report Is being transmitted in compliance with •Reference 2 and Regulatory Guide 1.21, Revision 1. The attachedreport covers the period from July 1 through December 31, 1991.
During this reporting peýtodý there were no instances of unmonitored orunplanned radioactive releases. from the site.

Please direct any questions or-requests for additional information toJoseph Pendergast, Compliance Engineer, at (313) 586-1682.

Sincerely,

!cc; . G. Colburn
A. B. Davis
R. W. Defayette
S. Stasek
Region III

FHmi;? . 
6400 North O;.if> HrghwaV 
Newcon. MIchIgan ,.;.(n6l~ 

!31:Jj SS6-520' 
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u. s. NuclearRegul~tory Comin,1;ision 
Attn: Document Control Desk;' 
Washington, D.C. 20555 

References: 1) Fermi 2 
NRC Docket No. 50-341 
NRC License .No. NPF -113 

February 28, '992' 
NRC-92-0010 

2) Appendlx.:A" .. Fac1l1ty Operating License No. 
NPF-Ja3, Teo¥tca1 Specification 6.9.1.8 

"',.' 

SUbJect: Sellll-Am~ual Ralii~ctive Effluent Release Report 
. ':. ~, " 

.;. -I 

the Sem.i-Annual Radioadive<Eff'luent Release Report for Ferm! 21$ 
attached. This report Is being transmitt.ed In compliance with 
Referenoe 2 and Regulatory GI,Jlde 1.21, Revision 1. The attached 
report covers the period from Juiy 1 through December 31, 1991. 

During this reporting pe"lod~here were no instances of unmannored or. 
unplanned radioactive reles$es.'from the sHe. ' 

Please direct any questions or.request.s for additional infcirmation to 
Joseph Pendergast. Compliance Engineer, at (313) 586-1682. 

. cc; T. G. Colburn 
A. B. Davis 
R. W. DeFayette 
S. Stasek 
Regton III 

Sincerely, 
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...PREFACE

The Fermi 2 Nuclear Power Plant maintains a comprehensive program of monitoring and
controlling the release of radioactive material from the, site. The releases covered in this
report are of three types: liquid releases, gaseous releases; and radioactive waste
shipments.

In a liquid release, a tank containing, radioactive water is samnpled prior to discharge.
Based on the analysis of this sampl~e -both the amount: of radioactivity in the tank and the
potential radiation dose to a membor:0of the public are determined. and these figures are
compared to federal limits. in calcuiating the radiation dose. very conservative
assumptions are used. For example. it isýassumed that. an individual eats 46 pounds of.
fish per year from Lake Erie directly offshore of the Fermi 2 plant. The tank may be
released only after it is determined that no federal limits are exceeded. As the tank is
released, the contents of the tank are diluted by clean water in a ratiu of approximately
400 gallons of clean water to one gallion of tank water. The release Is. continuously
monitored by radiation detectors. In the second half of 1991, there were three liquid
releases, down significantly from previous years. This small number is due to the plant
operating in a steady state condition since the second refueling ending in June 1991.

RadioiCtive gaseous releases occur, as part of the normal operation of Fermi 2. There are
six ventilation system release pointsor. "stacks', each of which is monitored by a
sophisticated radiation monitor which continuously extracts a sample from the stack
effluent. Since any gaseous radioactive material is diluted by the building ventilation air
flow, the stack concentrations are small... In fact, radioactive material is not detected In
most stack samples. All sample results are compared with federal limits to ensure they
are not exceeded. If the amour of radioactivity in the effluent of any stack approaches a
federal limit, an alarm will be ar.ttivated., in the Fermi 2 control room to alert operations
personnel. After evaluating the situation, the operators may choose to order increased
sampling, shut down building ventilation, or divert the effluent stream to a special.
gaseous treatment system so that federal limits are not exceeded. In the second half of
1991, gaseous releases were comparable to levels seen in previous non-outage periods,
reflecting stable operating conditions...

- Radioactive shipments of solid waste from the Fermi 2 site consist of waste generated
during water treatment, radioactive trash, and irradiated components. Federal regulations
governing these shipments are extensive, and Fermi 2 also complies with Internal
procedures. Shipment destinatio:is are either licensed burial sites or Intermediate
processing facilities. In the second half of 1991, Fermi 2 did not ship any radioactive
waste due to the exclusion of Michigan licensees from the burial sites.
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-1. INTRODUCTION

(

The Detroit Edison Fermi 2 Nuclear Power Plant is designed ana operated in a manner

wh•ch strictly controls and monitors the release of radioactive material to the

environment in accordance with Nuclear Regulatory Commission (NRC) and Detroit

Edison Company requirements: ...This Semiann,'al Radioactive Effluent Release Reportn

for the July through December. 1991 period, is submitted in accordance with Fermi 2

Technical Specification 6.9.1.8.a'nd NRC Regulatory Guide 1.21. This report provides

the following information reqUied by those references:

1. Summation of ",e quantities of radioactive material (in the form of gases ,and

liquids) released from,.theplant (Sections 8 and 9)

2. Summation of quantities of radioactive material contained in solid waste

packaged and shipped for off-site disposal (Section 10)

3. Changes to the Process Control Program (PCP) (Section 14)

4. Changes to the Offsite:DOse Calculation Manual (ODCM) (Section 16)

5. A list and description of'.anV unplanned releases of radioactive materials to

unrestricted areas (Section 6)

6. A list of any new locations for dose calculation or environmental monitoring.

identified by the land use census (Section 15)

7. A list of effluent monitors which were inoperable for a period longer than that:

specified in Teciilca! Specifications 3.3.7.11 ann 3.3.7.12, and an explanation of

why the time limit was exceeded (Section 12)

8. A description of events leading up to any liquid holdup tanks exceeding the

limit of Technical Specification 3.11.1.4 (Section 18)

9. A description of any major changes to radioactive waste treatment systems

(Section 17)

10. An assessment of the radiological impact on the public In terms of dose due

to liquid and-gaseous ,effluents, both to the maxima'iy exposed Individual and

to the population with 50 mile radius of the plant (Section 11)

11. A summary of 1991 meteorological data (wind speed and wind direction for

different stability classes) which was used in calculating gaseous dispersion

factors (Section 13)

2. REGULATORY UMITS

The Nuclear Regulatory Commission limits on liquid and gaseous effluents are

incorporated In the Fermi 2 Technical Specifications, These limits prescribe the

maximum quantities and rates of release for radioactive effluents resultdng from

normal operation of Fermi 2. The limits are defined in several wayŽ; to limit the

overall Impact on persons living near the plant. The limits are described in the

following sections.
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A. Gaseous Effluents

Dose rate due to radioactive materials released in gaseous effluents from the.

site to areas at and beyondw the site boundary shall be limited to the followirg:

a. Noble gases

Less than or equal to 500 morern/year to the total body

Less than or equal to 3000 mrern/year to the skin

b. Iodine 1Z 1, 133, tritium. and for all radionuclides in particulate form with.

half lives greatert1han 8 days

Less than or equal to 1500 mrem/year to any organ.

2. Air dose due to noble galses released in gaseous effluents to areas •e and

beyond the site boundary shall be limited to the following:

a. Less than or equal- to 5 mrads for gamma radiation
Less than or eqUal.to 10 mrads for beta radiation

-During any calendar quarter

b. Less than or equal to 10 mrads for gamma radiation

Less than or equal to 20 mrads for beta radiation
-During any calendar year

3. Dose to a member -f the public from Iodine-131, 133. tritium, and all.

radionuclides in particulate form with half lives greater than 8 days-in gaseous:

effluents released to areasat and beyond the site boundary shall be limited to

the following:

a, Less than or equal to 7.5 mrems to any organ

-During any calendar quarter

b. Less than or equal to 15 rorems to any organ

-During any calendar year

B. liquid Effluents

1. The concentration of radioactive material released In liquid effluents. to

unrestricted areas shall be limited to the concentrations specified in Title 10 ot

the Code of Federal Regulations Part 20 (Standards for Protection Against
Radiation), Appendix B, Table II, Column 2 for radionuclides other than

dissolved or entrained noble gases. For dissolved or entrained noble gaseS,

the concentration shall be limited to 2E-4 (.0002) microcuries/ml total actvity.

2I The dose or dose commitment to a member of the public from radioactive ..-

materials in liquid effluents released to unrestricted areas shall be limited to

the values in the following sections.

C.llllm 

l

via P -1

. : ..... r" ........... _ 

A. Gaseous Effluents 

1. Dose rate due to radioactive materials released in gaseous effluents from ttle 
site to areas at and beV0n.d the site boundary shall be limited to the foUowir:g: 

8. Noble gases 

less than or eq~al to 500 mrem/year to the total body 
Less than or equal ,to 3000 mrem/Y6ar to the skin 

b. ',odine1:::'l, 133.\riti~m. and for all radionuclides in particulate form With: 
half liveS9reater.*h~m 8 days ' ' " 

Less than or equal to 1500 mrem/year to any organ. 

2. Atr dose due to noble g'~ses released in gaseous effluents to areas Sl and 
beyond the site bounda'rys,hall be limited to the following: ' 

8. Less than' or equal' to 5 mrads for gamma radiation 
Less than or equal to 10 mrads for beta radiation 
":'Ouring any c8lerllj~r quarter 

:, '," 

; .. , .... 
b. less than or equj3lto 10 mrads for gamma radiation _ ,"_,_ 

less than or 8qUiU t9 20 mrads for beta radiation 
-Ouring any cale~aar year 

3. Dose to a member )1 th~ pliblir from lodine-131, 133; tritium. anca .11 
radionuclides in paiticulateform with half lives greater than 8 days· in gaseous' 
effluents released to ateas' at and beyond the site bOundary -shaflbe Umitedt.o 
the following: 

8. Less than or equal to 7.5 mrems to any organ 
-During any calendar quaner 

b. Less than or equ~1 to 15 mrems to any organ 
~Duting any calendar year 

B. Uquid Effluents 

1. 

2. 

The concentration of r8~ioactille material released In iiquid effluentS· to 
unrestricted areas shall ,be limited (0 the concentrations specified in nde 10 of 
the Code of Federal Regulations Part 20 (Standards for ProteCtion Against 
Radiation). Appendix B.Table II. Column 2 for radionuclides other Utan 
dissolved or emrainednoble gases. For dissolved or entrained noble ga.es. 
the concentration shall be limited to 2E-4 (.0002) microcuries/ml tOtal actJvtty. 

The dose or dose commitment to a member of tne public from radioactive 
materials in liquid effluents released to unrestricted areas shall be limited to 
the values in the following sections. 

''':~':':" .. 
'I" 

,'.',', 



Effluent Hd
February I
Page 3

a. Less than or equal to 1.5 mrem to the total body
Less than or equal to 5 mrem to any organ
-During any calender quarter

b. Less than or equal to 3 mremn to the total body
Less than or equal to 10 mrem to any organ
-During any calender year

3,R. MAXIMUM PERMISSIBLE CONCENTRATION (MPG)

Fermi 2 Technical Specification's implement the MPC requirements of 10 CFR 20 andNRC Regulatory Guide 1.21 by means of the following limits:

A. Gases

The dose rate due to gaseous effluents is calculated in accordance with the Fermi 2Oftsite Dose Calculation Manual;(00DCM). This maximum permissible dose rates forgaseous releases are defined.in Fermi 2 Technical Specifications:

Technical Specification 3.1 1.2.1.a (Dose rate at the site boundary, from noblegases):

-Less than or equal to 500 nirern/year to the total body-Less than or equal to. 3000 mremn/year to the skin
Technical Specification 3.11.2.1.b (Dose rate at the site boundary from 1-131,91-133, and particulates.with half lives greater than 8 days):

-Less than or equal to. 1500 mrem/year to any organ

l. Uiquids

Allowable liquid release rates are calculated in accordance with the Fermi 2 OftalteDose Calculation Manual (0DCM), As required by Technical Specification 3.11,1,1, themaximum permissible concentrations (MPC) for liquids used for these calculations aretaken from 10 CFR 20, Appendix B, Table I1, Column 2. The most restrictive MPC isused in all cases. For dissolved and entrained gases the MPC of 2E-4 microcuries/ml".Is applied. This MPC is based on.the Xe-135 MPC in air (subW'ersion'dose) convertedto an equivalent concentration .In, water as discussed in the International Commission ..on Radiological Protection (ICRP) Publication 2. 
... .,

4. AVERAGE ENERGY

The calculated site boundary dose rates for Fermi 2 are based on identification ofindividual Isotopes and on use of dose factors specific to each identified Isotope or ahighly conservative dose factor. Average energy values are not used in thesecalculations, and therefore need not be reported.

.Y--

8. less than or equal to 1.5 mrem to the total bOdy 
less than or equal to 5 mrem to any organ 
-During any calender quarter 

D. tess than or equal to 3 m(9m to the total body 
Less than or equal to 10 mrem to any organ 
-During any calender vear 

3. MAXIMUM PERMISSIBLE CCtNCENTRA TION (MPC) 

Fermi 2 Technical, $pecifiCatiorisimplement the MPC reQuirem~ntsof ,10 CFR 20 ~nd 
NRC Regulatory Guid~ 1.21 by means ot the following limits: 

.'.,' "1 

A. Gases 

The dose rate due to gaseous effiuents is calculated in accordance with tl1e fermi .2 
Offsite Dose Calculation Manut1I'{ODCM), TI'l$ m8Jeimurri permissibje dose rates for 
gaseous releases are aefinedJnFermi 2 Technical Specifications: 

. . .. 

Technlca' Speclficationin.2.l.a iDose rate at the site bound~rY from noble 
gases): . '>", 

., .". ~;.: 
~-~ ., .... 

-less than o( equal to 500 mrem/year to the total bOdy, ' 
-less than or equal to 30QO mrem/year to the skin ' 

Technical Specification 3.1,1,.2.1.b (Dose rate at the site bou~darV from '-131, 
'-133. and particulates:wjth half lives greater than 8 days): 

-less than or equal to' 15QO mrem/year to any organ 

e. Uquids 

Allowable liquid release rates are calculated in accordance with the Fermi 2 Oftslte 
Dose Calculation Manual (ODCM),· 'As required bV Technical Specification 3.11.1. t the ' 
maximum permissible concentratit>ns (MPC) for liquids used fOr these calculatlon's are 
taken from 1 a CFR 20,' Appendix 8, Table If, Column 2. Tile most restrictive MPC is 
used in aU cases. For dissolvec{:and entrained gases the MPC of 2E-4 micracurieslml 
is applied. This MPC is based 6,n,the Xe-135 MPC in air (subl'tlfjrsion "(JOStl, convened 
to an equivalent concentration)";, water as discussed In the llitemationa' Commlss'on, 
on Radiological Protection (ICRP) Publication 2. 

4. AVERAGE ENERGY 

The calculated site boundary dos'e rates for Fermi 2 are based an ident1ficatJon of 
Individual Isotopes .and on use of dose factors specific to each Jdentlfled i.otC)pe ar 8 
highly conservative dose factor. Average energy values are not used in tbese 
calculations. and therefore need not be reported. 

.': .... :. 

" 
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: 5 •MEASUREMENTS AND APPROXIMATIONS OF TOTAL ACTIVITY

As required by NRC Regulatory Guide 1.21, this section describes the methods used
to measure the total radioactivity in effluent releases and to estimate the overall
errors associated with these measurements. The effluent monitoring systems are
described in Chapter 11.4 of the Fermi 2 Updated Final Safety Analysis Report
(UFSAR).

A- Gaseous Effluents

1. Fission and Ac'ivation Gases

Samples are obtained f'rom each of the seven plant radiation monitors which
continuously monitor the six ventilation exhaust points and from the Oftgas
Vent Pipe which carries the gland seal condenser exhaust, mechanical vacuum
pump exhaust, and treatedOHfgas streams. The Offgas Vent Pipe effuent is
released through one of thie six ventilation exhaust points (the reactor building
exhaust plenum). The fission and activation gases are quantified by gamma
spectroscopy analysis, of periodic samples.

The values reported in Section 9 are the sums of all fission and activation
gases quantified at all, monitored release points,

Considering the inherenht variability in radiation measurement, the variability in( effluent stream composition, and the uncertainties in efflu'ent flow rate and
Instrument calibration, Detroit Edison estimates that the uncertainw of the
fission and activati n gas total release figures is less than plus or minus 8percent.

2. Radioiodines

Samples are obtained from each of the seven plant radiation monitors, which
continuously monitor the.six ventilation exhaust points. The radioiodines are.
entrained on charcoal and then quantified by gamma spectroscopy'analysis.
For each sample the duration of sampling and continuous flow rate through
the charcoal are used i.n determining the concentration of radiolodints. From"
the flow rate of the ventilation system a rate of releast, can be determined.

The values reported In Section 9 are the sums of all radioladines quatife at
all continuously monitored release points.

Considering the inherent variability In radiation measurements, the variability In
effluent stream composition, and the uncertainty in sample and effluent flowrates, Detroit Edison estimates that the uncertainty of the total radiolodine
release figures is less than plus or minus 5 percent-

8: 
. .- < :

6. 

( 

MEASUREMENTS AND APPROXIMATIONS OF TOTAl ACTIVITY 

As required bV NRC Regulatory Guide 1.21. this section aascribes the methods used 
to measure the total radioactivity in effluent releases and to estimate the overall 
errors associated with these m-easurements. The effluent monitoring systems are 
described in Chapter 11.4 ottha Fermi 2 Upd<.ted Final Safety Analysis Report 
(UFSAR). - - . 

A. Gaseous Effluents 

1. Fission and AelvatlonGoses 

2. 

, .. ;::. 

Samples are obtained trom· each of the seven plant radiation monitors which 
continuously monitor the six ventilation exhaust points and from (he Offg8S 
Vent Pipe which carries the gland seal condenser 8xhaUJ!H. mechanical vacuum 

- pump exhaust, a.,d treatedottgas streams. The Offgas Vent Pipe effluent is .. 
r,gleased through one of the six ventilation exhaust pOintS (the reactOr building 
exhaust plenum). The. ftssJon aOd activation gases are quantified bV gamma 

. spectroscopy anafysis·ofperiodiC samples . 
. -: - , 

The values. reponed inSe~tjon 9 are the sums 01 all fission and activation 
gases Quantifit."d at all monitored release points. 

Considering the inherehtv8riability in radiation measurement; the variability in 
effluent stream composition. Bnd the uncertainties in efflU'ent flow rate and 
Instrument calibratlon,Oetroit EdIson estimates that the u.'1certainWof the 
fission and activati~!l ga~ 'total release figures is less than ·plus 01' minus 8·· 
~~£ . 

Radioiodines 

Samples are obtained from each of the seven plant radiation monitors, which 
continuous IV monitor the six ventilation exhaust points. The radioiodine, are 
entrained on charcoal and then quantified by gamma speCTroscopy analvsis. 
For ear.hsample the duration of sampling and continuous flow rate through· 

. the charcoal are used ir:'l determining the concentration of radloiodtnes.from· 
the flow rate of the ven~il8tion system 8 rate of releas{'lcan be determined. 

, ). 

The values reported In SeCtion 9 are the sums of 11111 radioiodines quantlfted at 
all continuously monitored release points. 

Considering the inherent variability in radiation measurementa, the variability In 
effluent stream composition. and the uncertainty in sample and effluent flOW 
fates. Detroit Edison estimates that the uncertaintY of the total radioiodine 
rerease figures is Jess than plus or minus 5 perCGOL 
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3. Particulates

Samples are obtained ,from each of the seven plant effluent radiation monitors.
which continuously monitor the six ventilation exhaust points- The particulates
are collected on a filter and then quantified by gamma spectroscopy analysis.
For each sample the duration of sampling and continuous flow rate through
the filter are used in deteretIlining the- L oncentration of particulates. From the
flow rate of the ventilation system a rate of release can be determined.

Quarterly the filters fromi each ventilation release point are compositedeandl
then radiochemically .sep.arated and analyzed for Strontium (Sr)-89/90 using
various analyti:al methbds.. If found these radionuclides are reported as total"
particulate activity.

The values reported in Section 9 are the sums of all particulates quantified at
all monitored release points.

Considering the inherent variability in radiation measurements, the variability In
effluent stream composition, and the uncertainties in instrument calibration
and In sample and efflubnt flow rates. Detroit Edison estimates that the the
uncertainty of the tota i-patriculate release figures is less tian plus or minus 3percent.

4. Tritium

Samples are obtained for each of the seven plant effluent radiation monitors
which continuously monitor the.six ventilation exhaust points. The sample is
passed through a rttle containing water and the tritium is 'washed' out to
the collecting wat.-r. Portions of the collecting water are analyzed for tritlum
using liquid scintillation 'counting techniques. For each sample, the duration of
sample and sample flow rate is used to determine the concentration. From
the flow rate of the ventilation system a release rate can be determined.

The values reported in Section 9 are the sums of all tritium quantified at all..
monitored release points... "

Considering the inherent variabillity in radiation measurement the variabilty in:
effluent stream composition, and the uncertainties in instrument calibration,
sample and effluent flow rates, and collection efficiency, Detroit Edison
estimates that the uncertainty of total gaseous tritium release figures Is less
than plus or minus 34 percent.

.• "..-t .. 

3. Particulates 

Samples lire obtained trom each of the saven plant effluent radialioomonltor$. 
which continuouslv monitor the six ventilation exhaust points The particulates 
are collected on a filter and then quantified by gamma spectroscopy analy~is. -
For 6ach sample the duration Of sf.tmpling and continuous flow rate through 
the filter are used in d~t9rr'ninjng the- loncentrarion of panicufates. From the 
flow rate of the \(entil~tio.n system a rate ot release can be determined. ----

' ..... 

Quarterly the filters frorri·aach ventilation release point are composited arid· 
then radiochemically .separated and analvzed for Strc,ntium(Sr) .... 89/90 using:_ 
various analyti :al meth-odS, If found these radlonuclides are reported as total -
particulate acti-"ity. ': - - . 

.. :.,. 

The values reported in Section 9 are the sums ot all particulatft$ quantlfled st 
aU monitored release points. 

Considering the inherent variability in radiation measurements, the variability In 
effluent stream composi'ti-Qn, and the uncertainties in instrument calibration - - -
and in sample and ettluentflow ratEis. Detroit Edis()11 estimates that the the 
uncertaintv of the tota.i-paiticu'ate release figures is less than plus or minus 3 
percent., ----, 

... , '.'. 

_ 4. Tritium 
-- -

Samples ate obtained for each of the seven plant effluent radiation monitors 
which continuously monitor the_ sil( ventilation exhaust points. The sample is 
passed through a ,. ")tlle _containing water and the tritium Is "washed" out to .
the collecting watt·f. Portions of the collecting water are analyzed tor tritium 
using liquid scintillation 'counting techniques. For each sample, tbe duration of 
sample ard sample flow fate is used to determine the concentration. From 
the flow rate of the ventilation system a release rate can be determined. 

The values reported in Sa£:tlon 9 are the sums of all tritium quantified at all 
monitored release poin_ts .• -

Considering the inherentvsriablllty in radiation measurement, the varlabtltty in ' 
effluent $tream compo~ltjOn. and the uncertainties in instrument catibration, 
sample and effluent flow'8tes, and collection efficiency, Delrolt Edison 
estimates that the uncer't4lnty of total gaseous trTtium felease flgur .. is less 
than plus or minus 34 percent. -
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!•:••, • b. Gross Alpha
5",-The gaseous particulate fitters from the seven plant effluent radiation monitors

are stored for one week to allow for decay of naturally occurring alpha
emitters. These filters are then analyzed for gross alpha radioactivity by gas
proportional counting, and any such radioactivity found is assumed to be plant
related. The quantity of alpha emitter.; released can then be determined from
sample flow rate, sample duration, and stack flow, rate.

The values reported in Section 9 are the sums of all alpha emitters quantified
at all monitored release points.

Considering ttle inherent variability in radiation measurements, the variability in
effluent stream composition, and the uncertainties in instrument calibration
and in sample and effluent flow rates. Detroit Edison estimates that the
uncertainty of the total gaseous gross alpha release figLres is less than plus
or minus 10 percent.

8. Uquid Effluents

The liquid radwaste processing system and the liquid effluenit monitoring
system are described in the Fermi-2 UFSAR.

Fission and activation. products

Before the contents of each holding tank is discharged to the environment, a
representative. sample-of the tank's contents is taken and retained. The'
sample allows for the determination of radioactive material concentrations and
establishes the raiE at which the radioactive material can be discharged to the
environment.

At the end of the calendat-quarter a composite sample is made of all
discharge samples taken during the quarter. This composite sample consists
of. portions of each discharge sample which are proportional to the volumes
discharged. The composite sample is analyzed for Iron (Fe)-55 and Strontium
(Sr)-89/90. Radiochemical separations and various analytical methods are
used to quantify the amounts of Sr-89/S0 and Fe-55.

The values reported in Section 8 are the sums of all iission and activation
products found in all batch releases. Also reported in Section 8 are the
pre-dilution waste volume (the total volume of waste sample tanks released),.
the post-dilution waste volume (the total tank volume released plus the
volume of circulating water released while the tanks were being released), and
the total dilution volume discharged (the total volume of circulating watwr
released dturing the reporting period).

Considering the inherent variability in radiation measurement and mte
uncertainties In volume measurements and instrument calibration, Detroit
Edison estimates that the uncertainty in total liquid fission and activation
product release figures is less than plus or minus 5 percent.

5. Gross Alpha 

The gaseous fJ8rtjcul8t~ filters from the seven plant effluent radi.etion monJtcWs 
are stored for onti week to allow for decay at naturallv occurring alpha 
eenitters. These filters are then analyzed for gross alpha radioactivity by gas 
proportional countlns, andanv such radioactivity found is assumed to be plant 
refated. The quantit¥of alpha em;tter,~ released can then be determined trom 
sample flow rate, sample duration, and stack flow rate. . 

The values reported in Se'cfion 9 are ttle sums of all alpha emitlersquantifled . " 
at all monitored releasf: pdints, . 

Considering tf";e inherf,jntvariabiiity in radiation measurements. the variability in 
effluent stream composition. and the uncertainties in insirumenl calibration 
and in sample and effluent flow rates. Detroit Edison estimates that the 
uncertainty of the total gaseous gross alpha release figLres is less than plus 
or minus 10 percent, •.......... ' ... 

B. Uquid Effluents 

1. 

. The liquid radwaste P~()~~SSjn!i system and the liquid effl'vent monitoring 
system are describedln,:the fermi-2 UfSAR. 

Fission and activation products 

Before the contents of each holding tank is discharged to the environment. a 
representative sample of the tank's contents is taken and retained. The 

.. : ...... . 

sample allows for +he determination of radioactive material concentrations an(l , 
establishes the nH~ at which the radioactive material can be diSCharged to the ' 
environment .. 

. .. , .... 

At the end of the calendar 'quaner a composite sample is made of all . . . 
discharge samples taken during the quarter. This composite sam~ conslsts 
Of portions of each discharge sample which are proponional to the vOlumes· . 
discharged. The compo~ite sample is anatyzed for Iron (Fe)-55 and Strontium .' 
(Sr)-89J90. Radiochemical. separations and lIarious analytical methods are 
used to quantify the amo~nts of $r"'89/90 and fe-55. 

The ~alues reponed in Section 8 are the sums of aU {isslon lind actiVation 
products found In all batch releases, Also reported'in Section 8 are the 
pre-dilution waste volumE!' (the total volume of waste sample tanks released). 
the post-dilution w8stevolume (the total tank volume released plus the 
volume of circulating water released while the tanks were being reteased). and 
the total dilution volume diSCharged (the total volume Of circufating water 
released dming the reporting period). 

Considering the inherent variability in radiation measurement and the 
uneana/nties in volume measurements and instrument calibration. Detroit 
Edison estimates that the uncertainty in tota' liquid fission and activation 
product release figures is less than pius or minus 5 percent. 
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i. . 2. Tritium •

Before the contents of each holding tank is discharged to the environment, a
representative sample of the tank contents is taken and retained. At the endA!.:_ of the calendar month'a composite sample is made of all .discharge samples
taken during the month. This composite sample consists of portions of each
discharge sample which are proportional to the volumes discharged, Thecomposite sample is analyzed for tritium by liquid scintillation counting.

The values reported in $Section 8 sums all tritium quantified from all batch-. 4 releases.

Considering the inherent Variability in radiation measurement and the
uncertainties in volume measurement and instrumrnt calibration,rDetroit
Edison estimates the uncertainty in total tritium release figures is less than
plus or minus 15 percent.

3. Dissolved and Entrained Gases

Prior to releasing liquid radioactive waste to the environment a sample Is
taken from. the radwaste holding tank. This sample is representative of thetank's contents. The sample is examined using gamma spectroscopy todetermine the dissolved and entrained noble gases.

(The values reported inSection 8 are the sums of all radioactie gases found
for all batch releases.

Considering the inherent .variability in radiation measurement and the
uncertainties in in ýrument calibration and volume measurements. DetroitEdison estimates toa: the uncertainty in total dissolved and entrained gasrelease figures is less'than plus or minus 15 percent.

4. Gross Alpha

Before the contents of each holding tank is discharged to the environment, arepresentative sample of, the tank's contents is taken and retained. At the end
of the calendar month -.a: Composite sample is made of all discharge samples
taken during the month.. -This composite sample consists of-portions of each
discharge sample which are proportional to the volur-as discharged. The
composite sample is analyzed for gross alpha radioactivity by gas proportional
counting.

". .The values reported In 6ection 8 are the sums of the gross alpha radioactivfty
from all batch releases.

l2:. ¾Considering the inherent variability in radiation measurement and tie
uncertainty in volume measurements and instrument calibration, Detroit Edison
estimates that the uncertainty in total liquid gross alpha release figures is lessthan plus or minus 43 percent.

5±•S.:.' 
. S rjv:••: ;

F . -:•.:.• 

: •-•.);-.•:;• ;•' " 
!i•\, :,

&k .:•••; •.. .'.•. •:

Tritium 

Before the contents oteach holding tank is discharged to the environment, a 
representative sample of the tank cootents is taken and retained. At the end 
of the calendar month' a composite sample is made ot alldischatge sampl-as 
taken during the month." This composite sample consists of portions Of each 
discharge sample whi:ch are proportional to the volumes discharged. Tho 
composite sample is analyzed for tritium by liquid scintillation counting. 

The values r~ported inSe.;:tion 8 sums all tritium quantifiedtrom all batch 
releases. . ;.".:;"." ". 

Considering the inher,ent~ariability in radiation measurem'entand tna 
uncertainties in volume' measurement and instrum'.lI'lt calibration,' Detroit 
Edison estimates the uncertainty in total tritium ~elease figures is less than 
plus or minus 15 percent. 

'. t-.. ' 

3. Dissolved and Entrained Gases 

4. 

Prior to releasing liquid' radioactive waste to the environment a sample is 
taken from the radw8,ste holding tank. This sample is representative of t.ne·· 
tank's contents: The ~a~mple is. examined using gamma spectroscopy to 
determine the dissolved snd entrained noble gases. . 

The values reported ioSection 8 are the sums of af/ radioacth,e gases found 
for all batch releases." .' .. 

. l 

Considering tile inher~nt variability in radiation measurement and the' 
uncertainties in in .,rumen! calibration and volume measurements •. Detroit 
Edison estimates tflatth(1uncertainty in total dissolved and entrained gas 
release figures is less 'ihan plus or minus 15 percent. . 

Gross Alpha 
:-:"/-. 

Before the contents of':ea'ch holding tank is discharged to"the environment, ·a: .. 
representative sampleot. the tan Ie's contents is taken and' retained. At the end 
of the calendar month a composite sample is made of all discharge sam.".s 
taken during the month.-This composite sample consislsof··portionsof each 
discharge sample which. are proportional to the vo.umu discharged. The 
composite sample is analyzed tor gross. alpha radioactivity by gas proportional 
counting~ . 

The values reported in ~ection 8 are the sums ot the gross alpha fllldioaetMty 
from all batch releases. 

Considering the inherent variability in radiation measurement and the 
uncertainty in volume measurements and .nstrument calibration, Detroit Edison 
estimates that the uncertainty In total liquid gross alpha release figures is desa 
than plus or minus 43 percent. 
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6. ABNORMAL RELEASES

For the purpose of this report, arn abnormal release is any release of radioactive
material not performed in accordance with the Fermi 2 license and implementin2procedures. No abnormal .releaseS occutrred during the reporting period.

7. BATCH RELEASES

As required by Regulatory Guide 1.21. a summary of uata for batch releases is
provided below. The following batch liquid releases. from radwaste holding tanks tothe Circulating Water Decant.Lineoccurred between July 1, 1991 -and December 31,
1991 (all these releases occurreýdduring July 1991):

Number of releases:
Total time for all releases:.
Maximum time for a::reiease:
Average time for a release:
Minimum time for a r•lease:.

1042 minutes
482 minutes
347 minutes
8i minutes

The only batch gaseous releases from Fermi 2 are the venting or purging, of the
primary containment (drywell): atmosphere. These ventinc or purging releases pass,
through the reactor building ventilation or standby gas treatment system and are
monitored by the final effluent mtnonitors for these pathways. Separate data on these
venting or purging releases are not reported because the associated data are already
included in the gaseous effluent release data (Section 5.A and Section 9).

~"

6. ABNORMAL RELEASES 

For the purpose of this report. ant.lbnormaJ release is any release of radioaCtive' 
material not performed In accordance with the Fermi 2 license and impfementin~l 
procedures. No abnormal .r~leases occurred during the reportiflg period. 

7. BATCH RELEASES 

As required bV Regulatory G~jd~ 1.21. a summary 01 ~ata for batch re'easesis '.' 
provided below. The followj'ng.b~ltch liquid relaase~, from radw8ste holding tanks' to:' 
the Circulating WatM Decaf)t.Lirui,occurred between Jufy 1, 1991 and Oecember 31, 
1991. (all these releases occlitredduriflg JUly 1991): 

Number ot releases: 
Total time for all releases: 
Maximum time tor areleas'e: 
Average time for a rel~a~e~ 
Minimum time for a' release: . 

• : '';< '.,: 

'=I 
1042 minutes 
482 minutes' 
347 minutes 
81 minutes ' " 

The onlv batch gaseous rel~liS:~~;fiom F~rml 2 are the venting or-purging ofthe' , 
primary containment (drywel"J' &tmosphere. These ventlnO' or purging releases pass 
through the reactor bulldinaventilatlon or standby gas treatment system and are .', 
monitored by the tinal effluent'monitors for these pathways. Separa,e data on theSe' 
venting or purging relaasesarenot reported because the associated datB are al 
included in the gaseous efflIJ8nt release data (Section 5.A and Section 9). ' 

" .. ' 
" 
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SEMIANNUAL SUMMATION OF ALL RELEASES 8Y QUARTER.ALL LIQUID EFFLUENTS
n AfAD~fl -3 Alkrl ru IADT~IZ A

( 0. LIQUID EFFLUENT SUMMARY

REPORT CATEGORY
TYPE OF ACTIVITY.

(

TYPE OF EFFLUENT 
UNIT QUARTER 3 QUARTE"N

A- FISSION AND ACTIVATION PRODUCTS 
_-_ 

_1. TOTAL RELEASE (NOT INCLUDING.:...
TRITIUM. GASES, ALPHA) 

CURIES :.33E-03 O.00E+00'2. AVERAGE DILUTED CONCLNTRA IOMDURING PERIOD 
uCi/ml "6.36E-10 O.OOE+003. MAXIMUM PERCENT OF TECHNICAL SPECIFICATIONLIMIT FOR A SINGLE RELEASE . % 121E- 0.00E+00.

B. TRITIUM

I.JTOTAL RELEASE 
CURIES 6.55E-02 O.OOE+002. AVERAGE DILUTED CONCENTRATION

DURING PERIOD, 
uCz/ml 5.OOE-09 O.OOE+O03. PERCENT OF TECHNICAL

SPECIFICATION LIMIT 
% 3.25E-02 0.0OE+00

C.DISSOLVED AND ENTRAINED GASES+

1. TOTAL RELEASE 
CURIES •6.01E-06 O.OOE+O0Z AVERAGE DILUTED CONCENTRATION.' 

SDURING PERIOD 
uCi/mi 4.59E-13 0.001E+O03. PERCENT OF TECHNICAL

ý FECCATION LIMIT '% 
e.47E-"5 OMOtp+0

0. GROSS ALPHA RADIOACTIVITY (Note- N.D. No activity detected
1. TOTAL RELEASE 

CURIES N.D. ND.
E.1,WASTE VOL RELEASED

(PfE-OLUTION) 
LITERS 1.82E+05 O.OOE+o0F. WASTE VOL RELEASED

(POST-DILUTION) 
- LITERS 6.72E+07 OOE'+00:G. TOTAL VOLUME DILUTION

D-ISCiARGED 
LITERS 1,31E+10 •9.

-)

8. LIQUID EFFLUENT SUMMARV '. 

:. SEMiANNUAL. SUMMATION OF ALL RELEASES BY .QUAR~~~ . 
: J.l.ll LIQUID EFFLUENTS .' 

""'.: 

REPORT CATEGORY 
TYPE OF ACnvnV 
REPORTING PERIOD 

TYPE OF EFFLUENT 

:' .. OU.ARTER 3 AND QUARTER 4 1~ 

. : aUART~~t4'<+ : UNIT : QUARTER 3 

A.. FISSION AND ACTIVATION PRODUCT~ ...... . 

1. TOTAl RELEASE (NOT INCLUDING>, '.',.: 
iRmUM. GASES. AlPHAt . . ..~ .• , •.... , .' . ; CURIES : 8.33E-03 ------

2. AVeRAGE DILUTEO CON CENTRA TiBi.i>:'>:~/·. 
DURING PERIOO····· :' . : uCilml : 6.36£-10 

----~.~--------~-----

3. MAXIMUM PERCENT OF TECHNICAL SPECIFICATION 
LIMIT FOR A SINGLE RELEASE .' , ."; % 

8. TRITIUM· 

. ~.\ :;' ~ -,~. 

~: . 

: 1.21E-Ol 

-------

: O.OOE+OO·· .. ., 

: O.OOE+OO 

: 0.00£+00 

kTOTAl RELEASE : CURIES : 6.55E-oL, __ : O ... _"""OO...,E,...,+..-O .... O..,.··· ___ -;-
';.-, . 

2. AVERAGE DILUTED CONCENTRAT/O.N •... 
~D~U~R~.N~G~P~ER~f~O~O~· ______________ ' __ · ______ ~:~U~C~i/~m~I _____ :~5~.O~O~E~-O.~9~ __ ~:~O.~OO~E~+OO~ __ ~ 

3. PERCENT OF TECHNICAL 
. SPECIFICATION LIMIT . ....,...-'--~~~..,;.;%~ ___ , = 3.25E-02 

C.OISSOlVEO AND ENTRAINED GASES 

O.,GROSS AlPHA RADIOACTIVITY (Note N.D. '" No actlvi!y detected) 

. 1. TOTAl RELEASE 

\.;:: ...• 

'. F. WAsTE VOL RELEASED 
. _J.!~~T -DilUTION} 

: :". • •••• " " •• 1 >.:~:.: 
' .. ···G. :TOTAl VOLUME DILUTION 

Ot$ctfARGEO 

: CURIES : N.D. 

: LITERS 

; LITERS : 6.721:+07 

: LITERS : 1,31£+10 

(, 

; O.OOE+OO~ 

: N.D. 

",'\ .; 



.:LIQUID EFFLUENT SUMMARY (continued)

,.,RT CATEGORY
!•PE OF ACTIVITY

SEMIANNUAL LIQUID BATCH RELEASES
TOTALS FOR EACH NUCLIDE RELEASED
ALL RADVONUCLIDES
QUARTER 3 AND QUARTER 4

.EPORTING PERIOD

BATCH RELEASES

UNIT QUARTER 3 QUARTER 4'.NUCUDE

A4.L UCUIDES 
__________

Xa-1343

-4-3

Ce-144

: CURIES
: CURIES

CURIES
CURIES
CURIES
CURIES
CURIES
CURIES
CURIES
CURIES
CURIES
CURIES
CURIES
CURIES

6.55E-02
4.07E-03
6.57E-04
2.80E-04
.,09E-04
7.56E--04
2.50E-06
1.73E-06

':4.28E-06
2.36E-03

:*<2.5E-08
:*<3.1E-OB
:*<2.BE-08
:*< t.5E-07

:O.OOE.•O0
:O00E÷00
O.OOE+OO
O.;•E+00

: O.OOE+O0
: O.Ooe.oo
: O.OOE+O0

: mba0t+00
: 0:;OO00GOOE+OO

0..oOoE+OO
; O.OOE+O0

of inicrocuries per milliliter (uCi/mi).

"s. UOUID EFFLUENT SUMMARY (continued) 

;X~RT CATEGORY 
"\:l!;PE OF ACTIVITY 

. ,REPORTING PERIOD 

NOCUOE 

""','i""'>;:";" )~~iNUCUDES 
,. . ",". ~' .. , 

H~~" 

"Ii 
~fr.65 
~59 
x..; 133 
Xe~J35 
F~5 
Cs-134 
C;$-.137 
ce'-141 . 
Ce-:M4 

: SEMIANNUAL lI0UID BATCH RElEASES 
; TOTAlS FOR EACH NUCLIDE RElEASED 
: All RADIONUCUDES 
: QUARTER 3 AND QUARTER 4 

-_ .. ' ~ 

. ' ...... ~ 

. ":, ,", 

;.,,", ," 

, .,-" '.":. 
", ".-

.' ..... 

: UNIT 

; CURIES 
: CURIES' 
: CURIES 
: CURIES. 
; CURIES 
; CURIES' 
: CURIES 
: CURIES 
: CURIES 
: CURIES 
: CURIES 
; CURIES 
: CURIES 
: CURIES 

. Bt-TCH RElEASES __ 

: QUARTER 3 

: 6.55E-02 
: 4.07E-o.3 
: 6.57E-o.4 
: 2.8o.E-o.4 
: .8.09E-04 
: 1.S6E·-04 
; 2.5o.E-o.6 
: 1.73E-06 

I: 4.28E-06 
: 2.36E-03 
;"<2.5E-o.8 
:"<3.1E-OB 
;"<2.8E-o.a 
:*<1.5£-0.7 

. .. 
: OUARTER.4 

: :> ~;: .. ~' ! 

: o..OOE+o.O 
: o.:ooE+OO 
: O~OOE"'OO 
: O;Ooc+OO 
: O:O,9E-t:OO 
; O~OOE+OO 
: oIoee+oo 
: O~OOE+OO 
; O!OOE+Oo 
: o;OOe-t{)o 
: oiOoE+OO 
: o1me+Oo 
: o..OOE+OO 
: O~OOE~ 

. ~.-. 

, :: . 
. ~ . 



....... 46 •F"i • ......... ... I " I ,....... m1 III

Etfluent Release Report
February 1992
Page 11

9. GASEOUS EFFLUENT SUMMARY

REPORT CATEGORY
TYPE OF ACTIVITY
REPORTING PERIOD

SEMIANNUAL SUMMATION OF ALL RELEASES BY QUARTER
ALL AIRBORNE EFFLUENTS
QUARTER 3 AND QUARTER 4

UNIT QUARTER 3 QUARTER 4
TYPE OF EFFLUENT

A. FISSION AND ACTIVATION GASES

1. TOTAL RELEASE CURIES 1.95E+01 1.74E+01

2. AVERAGE RELEASE RATE FOR PERIOD uCi/sec 2,45E+00 2,19E+00

B. RADIOIODINES

1. TOTAL IODINE - 131 CURIES 7.26E-04 7.74E-04

2. AVERAGE RELEASE RATE FOR PERIOD uCl/sec 9.13E-05 9.74E-05

C. PARTICULATES

1. PARTICULATES
(HALF-LIVES>8 DAYS) CURIES 1.21E-03 9.13E-04

2. AVERAGE RELEASE RATE FOR PERIOD uCi/sec 1.52E-04 1.15E-04

3. GROSS ALPHA RADIOACTIVITY CURIES 9.13E-07 5.03E-07

D. TRITIUM (Note: N.D. - No activity detected)

1. TOTAL RELEASE CURIES N. D. N.D.

2. AVERAGE RELEASE RATE FOR PERIOD uCi/sec N.A. N.A.

9. GASEOUS EFFLUENT SUMMARV 
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REPORT CATEGORY 
TYPE OF ACTIVITY 
REPORTING PERIOD 

: SEMIANNUAL SUMMATION OF ALL RELEASES BY QUARTER 
: ALL AIRBORNE EFFLUENTS 
: QUARTER 3 AND QUARTER 4 

: UNIT : QUARTER 3 : QUARTER 4 
TYPE OF EFFLUENT 

A. FISSION AND ACTIVATION GASES 

1. TOTAL RELEASE : CURIES : 1.9SE+Ol : 1.74E+Ol 

2. AVERAGE RELEASE RATE FOR PERIOD : uCi/sec : 24SE+OO : 219E+OO 

B. RADIOIODINES 

1. TOTAL IODINE - 131 : CURIES : 726E-04 : 7.74E-04 

2. AVERAGE RELEASE RATE FOR PERIOD : uCl/sec : 9.13E-05 : 9.74E-OS 

C. PARTICULATES 

1. PARTICULATES 
(HALF-LIVES >8 DAYS) : CURIES : 1.21E-03 : 9.13E-04 

2. AVERAGE RELEASE RAn: FOR PERIOD : uCiisec : 1.S2E-04 : 115E-04 

3. GROSS ALPHA RADIOACTIVITY : CURIES : 9.13E-07 : 5.03E-07 

D. TRITIUM (Note: N.D. • No activity detected) 

1. TOTAL RELEASE : CURIES : N.D. : N.D. 

2. AVERAGE RELEASE RATE FOR PERIOD : uCi/sec : N.A. : N.A. 
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9. GASEOUS EFFLUENT SUMMARY (continued)

REPORT CATEGORY
TYPE OF ACTIVITY
REPORTING PERIOD

:SEMIANNUAL AIRBORNE CONTINUOUS FRELEASES
:FISSION GASES, IODINES, AND PARTICULATES
:QUARTER 3 AND QUARTER 4

GROUND LEVEL RELEASES

:UNIT ;QUARTER 3 :QUARTER 4
NUCLIDE
PARTICULATES

Cr-51 CURIES 8.89E-04 5.90E-04
Mn-54 CURIES 1.13E-05 1,00E-05
Co-58 CURIES 2,06E-05 1-78E-05
Co-60 CURIES 6.99E-05 4-23E-05
Na-24 CURIES 1.64E-03 2,35E-04
Zn-65 CURIES 1.27E-05 2.31 E-05
Tc-99m CURIES 6.46E-03 1,05E-03
Ba-139 CURIES 1.76E-01 1.84E-01
Ba- 140 CURIES 1.71E-04 1-53E-04
La-140 CURIES 1.06E-04 2,03E-04
Y-91m CURIES 1.45E-03 1,48E-03
Sr-91 CURIES 2.08E-03 2.11E-03
Rb-89 CURIES 1.65E-01 3,O0E-01
Cs- 138 CURIES 6.99E-02 9.84E-02
Ag-110m CURIES < 1.6E- 13 8.94E-07
Re-188 CURIES : 781E-05 :*<9.8E-14
Br-82 CURIES 5-74E-05 5.38E-05
Sn- 113 CURIES *< 60E- 14 5.27E-06
Sr-89 CURIES 3.33E-05 7.06E-05
Sr-90 CURIES 8.62E-07 4.61E-07
Cs-134 CURIES *<3.6E- 14 *<3.6E-14
Cs-137 CURIES <<4.7E-14 :A<4,7E-14
Ce-141 CURIES <3 1E-14 :<<3.1E-14
Ce-144 CURIES *< 1.2E-13 :*<1.2E-13

Total for Period :CURIES : 4.24E-01 : 5.88E-01

Less than the Lower Limit of Detection (LLD), i.e. the maximum sensitivity
units of microcuries per milliliter (uCi/ml)

of measurement in
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9. GASEOUS EFFLUENT SUMMARV (continued) 

REPORT CATEGORY 
TYPE OF ACTIVITY 
REPORTING PERIOD 

NUCLIDE 
PARTICULA TES 

Cr-51 
Mn-54 
Co-58 
Co-60 
Na-24 
Zn-65 
Tc-99m 
88-139 
88-140 
La-140 
Y-91m 
Sr-91 
Rb-89 
Cs-138 
Ag-ll0m 
Re-l88 
8r-82 
Sn-113 
Sr-89 
Sr-90 
Cs-134 
Ca-137 
Ce-141 
Ce-144 

Total for Period 

. 
:SEMIANNUAL AIRBORNE CONTINUOUS RELEASES 
:FISSION GASES. IOOINES. AND PARTICULATES 
:QUARTER 3 AND QUARTER 4 

GROUND LEVel RELEASES 

:UNIT :OUARTER 3 :OUARTER 4 

: CURIES : 8.89E-04 : 5.90E-04 
: CURIES : 1.13E -05 : l.00E-OS 
: CURIES : 2.06E-OS : l.78E-OS 
: CURIES : 6.99E-OS : 4.23E-OS 
: CURIES : 1.64E-03 : 2.35E-04 
: CURIES : 1.27E-OS : 2.31E-OS 
: CURIES : 6.46E-03 : 1.0SE-03 
: CURIES : 1.76E-Ol : l.B4E-0 1 
: CURIES : 1.71E-04 : 1.53E-04 
: CURIES : 1.06E-04 : 2.03E-04 
: CURIES : 1.4SE-03 : 1.48E-03 
: CURIES : 2.08E-03 : 2.11E-03 
: CURIES : 1.65E-Ol : 3.00E-Ol 
: CURIES : 6.99E-02 : 9.84E-02 
: CURIES :*<1.6E-13 : 8.94E-07 
: CURIES : 7.81E-OS :*<9.8E-14 
: CURIES : 5.74E-05 : S.38E-OS 
: CURIES :"'<6.0E-14 : 6.27E-06 
: CURIES : 3.33E-OS : '.06E-OS 
: CURIES : 8.62E-07 : 4.61 E-07 
: CURIES :*<3.6E-14 :*<3.6E-14 
: CURIES :"<4.7E-14 :"'<4.7E-14 
: CURIES :"<3.1E-14 :"'<3.1E-14 
: CURIES :*< 1.2E-13 :*<1.2E-13 

: CURIES : 4.24E-Ol : S.BBE-Ol 

• Less than the Lower limit of Detection (LLD). I.e. the maximum sensitivity at measurement in 
units of microcuries per milliliter (uCi/ml) 



Effluent Release Report
February 1992
Page 13

9. GASEOUS EFFLUENT SUMMARY (continued)

REPORT CATEGORY
TYPE OF ACTIVITY
REPORTING PERIOD

SEMIANNUAL AIRBORNE CONTINUOUS RELEASES
FISSION GASES, IODINES, AND PARTICULATES
QUARTER 3 AND QUARTER 4

GROUND LEVEL RELEASES

UNIT QUARTER 3 QUARTER 4

NUCLIDE

FISSION AND ACTIVATION GASES

Ar-41 CURIES 4.08E+00 2.98E+00

Xe- 135m CURIES 1.31E+00 1.31E+00

Xe- 138 CURIES 3.13E*00 3.84E+00

Xe-135 CURIES :* <27E-08 3.10E-01

Kr-85m CURIES 2.72E+00 6.40E-01

Xe- 137 CURIES 5.56E÷00 3.58E+00

Kr-88 CURIES 1.46E•00 '*<8.4E-08

Kr-89 CURIES *< 1.6E-06 4.38E+00

Xe- 133 CURIES 1.22E+00 3.21E-01

Total for Period CURIES 1,95E÷01 1.74E+01

IODINES

1-131 CURIES 7.26E-04 7,74E - 04
1- 132 CURIES 1 18E-03 4.73E-03

1-133 CURIES 3.78E-03 4.13E-03

1-134 CURIES *< 1.6E-13 7.41E-04

1-135 CURIES 2.13E-03 1.09E-03

Total for Period CURIES 7.82E-03 1.15E-02

Less than the Lower Limit of Detection (LLD), i.e. the
units of microcuries per milliliter (uCi/ml)

maximum sensitivity of measurement in
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9. GASEOUS EFFLUENT SUMMARY (continued) 

REPORT CATEGORY 
TYPE OF ACTIVITY 
REPORTING PERIOD 

NUCLIDE 

FISSION AND ACTIVATION GASES 

Ar-41 
Xe-135m 
Xe:"138 
Xe-135 
Kr-8Sm 
Xe-137 
Kr-88 
Kr-89 
Xe-133 

Total for Porlod 

IODINES 

1-131 
1-132 
1-133 
1-134 
1-135 

Total for Period 

: SEMIANNUAL AIRBORNE CONTINUOUS RELEASeS 
: FISSION GASES. IODINES. AND PARTICULATES 
: QUARTER 3 AND QUARTER 4 

GROUND lEVel RelEASES 

: UNIT : aUARTER 3 : QUARTER 4 

: CURIES : 4.08E+OO : 2.98E+OO 
: CURIES : 1.31E+OO : 1.31E+00 
: CURIES : 3.13E+OO : 3.84E+OO 
; CURIES :"<2.7E-08 : 3.10E-Ol 
: CURIES : 2.72E+00 : 6.40E-0 1 
: CURIES : S.SSE+OO : 3.S8E+00 
: CURIES : 1.4SE+00 :"<8,4E-08 
: CURIES :-< 16E-06 : 4.38E+00 
: CURIES : 1.22E+00 : 3.21E-Ol 

". 
; CURIES : 19SE+01 1,74E+Ol 

: CURIES : 7.26E-04 : 7.74E-04 
: CURIES : 118E-03 : 4.73E-03 
: CURIES : 3.78E-03 : 4.13E-03 
: CURIES :"<1,6E-13 : 7.41E-04 
: CURIES : 2.13E-03 : 1.09E-03 

: CURIES : 7.82E-03 : 1.15E-02 

• Less than the Lower Limit of Detection (LLD). I.e. the maximum sensitivity of measurement in 
units of mlcrocurlos per milliliter (uCllml) 
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10. SOLID WASTE AND IRRADIATED FUEL SHIPMENTS

A. Solid Waste Shipped Offsite for burial or disposal (not irradiated fuel). No shipments

In this reporting period.

B. Irradiated Fuel Shipments: No shipments in this reporting period,

11. RADIOLOGICAL IMPACT ON THE PUBLIC

A. Dose Due to Liquid Effluents

As discussed in Section 2.5,1 of the Fermi 2 Offsite Dose Calculation Manual,

compliance with Technical Specification 3.11.1.2, which limits dose to a member of

the public to any organ and to the total body due to liquid effluents, is evaluated by

calculating the dose to a hypothetical individual who both eats fish from Lake Erie

and drinks water extracted from Lake Erie at the water intake for the city of Monroe.

Conservative assumptions from Regulatory Guide 1 109 are made about the quantity

of fish and water consumed. The individual organ and total body doses for 1991 to

this hypothetical individual were calculated according to Section 2.5.1 of the ODCM

and are listed below,

Organ 1991 Liquid Effluent Dose

Bone 1.18 E-2 mrem
Liver 3.66 E-2 mrem
Thyroid 8.40 E-4 mrem

Kidney 2.29 E-2 mrem

Lung 6.85 E-4 mrem
GI-LLI 3.72 E-2 mrem
Total body 1.63 E-2 mrem

The highest organ dose, 3.72 E-2 mrem to the GI-LLI tracts, is 0.37% of the Tech

Spec 3,11.1,2 annual organ dose limit; the total body dose, 1.63 E-2 mrem, is 0-54%

of the Technical Specification 3.11.1.2 annual total body dose limit.

B. Dose Due to Gaseous Effluents

As discussed in Section 3.8.1 of the Fermi 2 Offsite Dose Calculation Manual,

compliance with Technical Specification 3.11.2.3, which limits dose due to 1-131,

1-133, H-3. and particulates with half lives greater than 8 days in gaseous effluents to

any organ of a member of the public, is evaluated by calculating the dose to a

hypothetical individual in an age group which would receive the highest single organ

dose of any member of the public. This hypothetical individual is an infant who is

assumed to live at an offsite location which is known, based on the Land Use Census,

to have milk animals, This infant is assumed to drink milk from these animals, and to

also be exposed by the Inhalation and ground plane pathways. The individual organ

and total body doses to this individual due to 1-131, 1-133, H-3, and particulates .with

half lives greater than 8 days were calculated according to Section 3.8,1 of the ODCM

and are listed below.

.' - "~'r 75"7 <'"['''snrmm'WW'tt1fitdG'tMt$ts gtamt 
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10. SOLID WASTE AND IRRADIATED FUEL SHIPMENTS 

A. Solid Waste Shipped Offsite for burial or disposal (not irradiated fuel): No shipments 
In this reponing period. 

B. Irradiated Fuel Shipments: No shipments In this reponing period, 

11. RADIOLOGICAL IMPACT ON THE PUBLIC 

A. Dose Due to Liquid Effluents 

As discussed in Section 2.5,1 of the Fermi 2 Offsite Dose Calculation Manual. 
compliance with Technical Specification 3.11,' .2, which limits dose to It member of 
the public to any organ and to the total bOdy due to liquid effluents, is evaluated by 
calculating the dose to a hypothetical individual who both eats fish from Lake Erie 
and drinks water extracted from Lake Erie at the water intake for the city of Monroe, 
Conservative assumptions from Regulatory Guide 1 109 are made about the quantity 
of fish and water consumed. The individual organ and lotal body doses tor 1991 to 
this hypothetical individual were calculated according to Section 2.5.1 of the ODCM 
and are listed below, 

Bone 
Liver 
Thyroid 
Kidney 
Lung 
GI-LLI 
Total body 

1991 liqUid Effluent Dose 

1.18 E-2 mrem 
3,66 E-2 mrem 
8.40 E-4 mrem 
2.29 E-2 mrem 
6.85 E-4 mrem 
3,72 E-2 mrem 
1.63 E-2 mrem 

The highest organ dose, 3.72 E-2 mrem to the GI-LLI tracts, IS 037% of the Tech 
Spec 3,11,1.2 annual organ dose limit; the total bOdy doso, 1,63 E-2 mrem, IS 0,54 Iy" 
of the Technical Specification 3.11.1.2 annual total body dose IIITlit. 

B. Dose Due to Gaseous Effluents 

As discussed In Section 3.8.1 of the Fermi 2 Offsite Dose Calculation Manul5l. 
compliance with Technical Specification 3.11.2.3, which limits dose due to 1- 131, 
1-133. H-3. and paniculates with half lives greater than 8 days in gaseous effluents to 
any organ of a member of the public. is evaluated by calculating the dose to a 
hypothetical indIvidual in an age group which would receive the hIghest Single organ 
dose of any member of the public, This hypothetIcal indIVIdual IS an in' ant who IS 
assumed to live at an oHslte location which is known, based on the Land Use Census. 
to have milk animals, This Infant IS assumed to drink milk from these anImals, and to 
also be exposed by the inhalation and ground plane pathways. The indiVIdual organ 
and total body doses to this individual due to 1- 1 31. 1- 133, H-3, and panrculates with 
half lives greater than 8 days were calculated according to Section 3.8.1 of the ODCM 
and are listed below. 
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1991 Gaseous Effluent Dose to Receptor

Organ with Highest Single Organ Dose

Bone 5.39 E-4 mrem
Liver 4.71 E-4 mrem
Thyroid 7.32 E-2 mrem

Kidney 4.97 E-4 mrem
Lung 2.26 E-4 mrem

GI-LLI 2.51 E-4 mrem
Total body 3.31 E-4 mrem

The highest single organ dose to the maximally exposed receptor, 7.32 E-2 mrem to

the thyroid, is 0.49% of the Technical Specification 3.11.2.3 annual dose limit.

C. Dose Due to Direct Radiation and Compliance with 40CFR190

Title 40, Part 190 of the Code of Federal Regulations requires that dose to an

individual from the uranium fuel cycle be limited to 25 mrem/yr to the total body and

75 mrem/yr to the thyroid. The sources of fuel cycle dose not analyzed above are

due to other fuel cycle facilities and dose due to direct radiation. As discussed in

Section 4.2 of the Fermi 2 OffsIte Dose Calculation Manual. no other fuel cycle

facilities contribute significantly to dose in the vicinity of Fermi 2. With respect to

direct radiation, none of the offsite TLD locations listed in Table 6.0-1 of the ODCM

showed 1991 TLD readings which were consistently greater than the TLD readings at

the control locations. Since other facilities and direct radiation did not contribute

significantly to oftsite dose, and since the preceding sections of this report show

compliance with the more restrictive requirements of 10CFR50 Appendix I. Fermi 2

was in compliance with 40CFR190 in 1991.

D. Dose to Visitors on Site

As discussed in Section 4.0 of the Fermi 2 Offsite Dose Calculation Manual, "visitors"

to the Fermi 2 site may receive dose due to their activities within the site boundary.

For purposes of this analysis, visitors are members of the public who spend time

within the site boundary and who do not do work associated with the operation of

Fermi 2. The ODCM considers two categories of visitors: persons ice fishing on Lake

Erie and persons spending time in the Fermi 2 Visitors Center.

Table 4.0-1 of the ODCM lists the maximum amount of time an individual is likely to

spend In these activities and the exposure pathways wnich apply: An individual is

assumed to spend 240 hours per year ice fishing near the site and 4 hours per year

at the Visitors Center. Exposure by direct radiation from noble gases and by

inhalation of radioactive particulates, iodines, and tritium are considered. The doses

given below do not include dose due to the pathways already considered in pan A of

this section, namely dose due to water and fish ingestion.

Based on these assumptions, the maximum dose in 1991 to a visitor at the Visitors

Center is 7.54 E-6 mrem to total body and 8.92 E-6 mrem to the maximally exposed

organ (thyroid). The maximum dose in 1991 to an ice fisherman is 1.15 E-3 mrem to

the total body and 1.37 E-3 mrem to the maximally exposed organ (thyroid).

Bone 
Liver 
ThVroid 
Kidnev 
Lung 
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1991 Gaseous Effluent Dose to Receptor 
with Highest Single Organ Dose 

S.39 E-4 mrem 
4.71 E-4 mrem 
7.32 E-2 mrem 
4.97 E-4 mrem 
2.26 E-4 mrem 
2,S 1 E-4 mrem 
3.31 E-4 mrem 

The highest single organ dose to ttie maximally exposed receptor, 7.32 E-2 mrem to 
the thyroid. is 0.49% of the Technical Specification 3.11.2.3 annual dose limit. 

C. Dose Due to Direct Radiation and Compliance with 40CFR 190 

Title 40, Pan 190 of the Code of Federal Regulations requires that dose to an 
Individual from the uranium fuel cycle be limited to 25 mrem/yr to the total body and 
75 mrem/yr to the thyroid. The sources of fuel cycle dose not analyzed above are 
due to other fuel cycle facilities and dose due to direct radiation. As discussed in 
Section 4.2 of the Fermi 2 Offsite Dose Calculation Manual. no other fuel cycle 
facilities contribute significantly to dose in the vicinity of Fermi 2. With respect to 
direct radiation. none of the offsite TLD locations listed en Table 6.0-1 of the ODCM 
showed 1991 TLD readings which were consistently greater than the TLD readings at 
the control locatrons. Since other facilities and direct radiation did not contribute 
significantly to offsite dose. and since the preceding sections Of thiS repon show 
compliance with the more restrictive reqUirements Of 10CFR50 Appendix I. Fermi 2 
was in compliance with 40CFR190 in 1991. 

D. Dose to Visitors on Site 

As discussed in Section 4.0 of the Fermi 2 Offsite Dose Calculation Manual. "visitors" 
to the Fermi 2 site may receive dose due to their activities within the site boundary. 
For purposes of this analysis. visitors are members Of the pUblic who spend time 
within the site boundary and who do not dO work associated with the operation of 
Fermi 2. The ODCM considers two categories of viSitors: persons ice fiShing on Lake 
Erie and persons spending time in the Fermi 2 Visitors Center, 

Table 4.0- 1 of the ODCM lists the maximum amount of time an endividual is likely to 
spend In these activities and the exposure pathways wnlch apply: An individual is 
assumed to spend 240 hours per year ice fishing near the site and 4 hours per year 
at the Visitors Center. Exposure by direct radiation from noble gases and bV 
Inhalation of radioactive paniculates. iodines. and tritium are considered. The doses 
given below do not Include dose due to the pathways alreadv considered in pan A of 
this section, namely dose due to water and fish ingestion. 

Based on these assumptions. the maximum dose in 1991 to a viSitor at the Visitors 
Center is 7.54 E-6 mrem to total body and 8.92 E-6 mrem to the maximaliV exposed 
organ (thyroid). The maximum dose in 1991 to an ice fisherman is 1.15 E-3 mrem to 
the total body and 1.37 E-3 mrem to the maximally exposed organ (thyroid). 
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IE Population Dose

Dose to the population within a fifty mile radius of Fermi 2 due -to 1991 gaseous and:

liquid effluents was calculated.

For liquid effluents, the fish ingestion and drinking water pathways were considered.
Since there is no significant commercial fishery in the Michigan waters of Lake Erie,

the dose due to fish ingestion was assumed t,) be due to ingestion by the local
population of the entire sportnfish catch in these waters. Paraheters from Regulatory
Guide 1.109 were used. as was the UFSAR dilution factor of 100. The dose due to
water ingestion was determined.bV assuming that all residents served by the Monroe
water intake drink at the average rate given by Regulatory Guide 1,109, and by. using.

the UFSAR dilution factor to the.. intake of 77. The population total body dose due to
drinking Water was esdimate cito be 3 mrer, and the total body dose aJue to fish
ingestion was estimated to be627 mrerm, for a total estimated population total body
dose due to liquid effluents of 30 mrerm.

For gaseous effluents. the code" MICROAIRDOS was used, to estimate the population..
dose. Inputs to the code were 1991 gaseous release data, wind direction and wind
speed frequencies for each stability class. population in each of 1.0. segments. of eack .
of 16 sectors, stack release specifications, etc. The estimated 1991 collective
effective dose due to gaseous:effluents is 160 mrern.

F. Site Boundary Air Dose

Gamma and beta dose to air at"the site boundary clue to noble gases must.be
calculated to evaluate compliance with Technical Specification 3.11.2.2. In 1991,
gamma air dose was 1.63 E-2.rnrad, and beta air dose was 1.62 E-2 mrad. These-'
doses represent 0.16% at , 0.08% of the Technical Specification 3.11.2.2 gamma and.
beta annual air dose limits, respectively.

12. RADIATION INSTRUMENTATION

Fermi 2 Technical Specifications 3.3.7. 1, Radioactive Liquid Effluent Monitoring
Instrumentation, and 3.3.7.12, Radioactive Gaseous Effluent Monitoring Instrumentation,
require thatthose-monhtors which exceed the time specified for out of service status be
reported in the ne:tt Semiannual Effluent Release Report. During this reporting period, July
through December of 1991, the time specified in the action statements for these monitors

was not exceeded.

I& METE.OROLOGICAL DATA SUMMARY.

The meteorological monitoring syst.in is described In the Fermi 2 UFSAR. In accordance-
with Regulatory Guide 1.21, data recorded by that system is provided here to permit the
Nuclear Regulatory Commission to assess the radiological impact of Fermi 2 releases
Independently. The data format required by Regulatory Guide 1.21 is used. Appendix A
contains the meteorological data tablest
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14. CHANGES TO THE PROCESS CONTROL PROGRAM (PCP)

As required by the Fermi 2 license, the operator (Detroit Edison) is rf- 4uired to establish a:

program that will reasonably assure the complete processing of radioactive wastes. This

program assures that processed Wastes are completely solidified and are free of standing

water. Changes to the PCP Manual are provided to document changes to established

conditions and to ensure that controls are in place to assure that radioactive waste is

solidified.

During this reporting period, July thlrough December of 1991, a complete rewrite of the PPC:

Manual was approved. Subsequently, a minor change to the PCP Manual was approved

which changed the name of Chem. Nuclear Systems Incorported procedure

SD-OP-090-48306 to refle-.t the acýt',hat a Fermi-specific version of this procedure-had

been approved. The new iame Of ti4is. procedure is Process Control Program for Cernent,'

Solidification of Oil, Oily Sludges and Oil Residues at Fermi 2 The latest revision of the L

PCP Manual is contained in Appendix B.

1S. CHANGES TO DOSE CALCULATION"AND ENVIRONMENTAL MONITORING LOCATIONS

During this reporting period, the TID) at location T-1 I was moved to the corner of Milliman

and Jefferson Roads due to a highNvandalism rate at the former location.

( 16.
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CHANGES TO THE OFFSITE DOSE CALCULATION MANUAL (ODCM)

During this reporting period, July through December of 1991, the ODCM was not revised..

MAJOR CHANGES TO RADR-ACTIVE WASTE SYSTEMS

During this reporting period, July through December of 1991. there were no major changes

to the liquid, gaseous, or solid radioactive waste treatment systems.
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l&•. IJQUID HOLDUP TANKS EXCEEDING LIMITS

Fermi 2 Technical Specification 3.11.1.4 requires that the quantity of radioactive material.

contained In any outside temporary tank shall be limited to 10 curies, excluding tritium an-d

dissolved or entrained noble gases. During this reporting period, July through Decembe'ofr
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PREFACE

The Fermi 2 Nuclear Power Plant maintains ' a comprehensive program of monitoring and
controlling the release of radioactive material from the site. The releases covered In this
report are of three types: liquid releases, gaseous releases, and radioactive waste
shipments.

In a liquid release, a tank containing radioactive water is sampled prior to discharge.
Based on the analysis of this sample, both the amount of radioactivity In the tank and the
potential radiation dose to. a member of the public are determined. and these figures are
compared to federal limits. In calculating the radiation dose, very conservative
assumptions are used. For example, it is assumed that an Individual eats 46 pounds of
fish per year from Lake Erie directly offshore of the Fermi 2 plant. The tank may be
released only after It is determined that no federal limits are exceeded. As the tank is
released, the contents of the tank are diluted by clean water in a ratio of approximately
400 gallons of clean water to one gallon of tank water. The release is continuously
monitored by radiation detectors. In the first halt of 1992, there were"no liquid releases.

.This Is due to the fact that the plant has operated in a steady state condition since the
second refueling outage ending in June 1991, and to Detroit Edison's continuing efforts to
minimize liquid releases at Fermi 2.

Radioacfive gaseous releases occur as part of the normal operation of Fermi 2. There are
six ventilation system release points, or "stacks', each of which is monitored by a
sophisticated radiation monitor which continuously extracts a sample from 'the stack
effluent. Since any gaseous radioactive material is diluted by the building ventilation air
flow, the stack concentrations are small. In fact, radioactive material is not detected in
most stack sariiples. All sample results are compared with federal limits to ensure they
are not exceeded. If the amount of radioactivity In the effluent of any stack approaches a
federal limit, an alarm will be activated in the Fermi 2 control room to alert operations
personnel. After evaluating the situation, the operators may choose to order increased
sampling, shut down building ventilation, or divert the effluent stream to a'special ,
gaseous treatment system so that federal limits are ' not exceeded. In the first half of
1992, gaseous releases were comparable to levels seen in previous non-outage periods,
reflecting *stable operating conditions.

Radioactive shipments of solid waste from the Fermi 2 site consist of waste generated
during water treatment, radioactive trash, and irradiated components. Federal regulations
governing these shipments are extensive, and Fermi 2 also complies with Internal
procedures. Shipment destinations are -either licensed burial sites or Intermediate
processing facilities. In the first half of 1992, Fermi 2 did not ship any radioactive waste
due to the exclusion of Michigan licensees from the burial sites.
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1. INTRODUCTION

The Detroit Edison Fermi 2 Nuclear Power Plant is designed and operated in a manner
which strictly controls and monitors the release of radioactive material to the
environment in accordance with Nuclear Regulatory Commission (NRC) and Detroit
Edison Company requirements. This Semiannual Radioactive Effluent Release Report,
for the January through June 1992 period, is submitted in accordance with Fermi 2
Technical Specification 6.9.1.8 and NRC Regulatory Guide 1.21. This report provides
the following information required by those references:

1. Summation of the quantities of radioactive material (in the form of gases and
liquids) released from the plant (Sections 8 and 9)

2. Summation of quantities of radioactive material contained in solid waste

packaged and shipped for off-site disposal (Section 10)

3. Changes to the Process Control Program (PCP) (Section 12)

4. Changes to the Offshte Dose Calculation Manual (ODCM) (Section 14)

5. A list and description of any unplanned releases of radioactive materials to
unrestricted areas (Section 6)

6. A list of any new locations for dose calculation or environmental monitoring
identified by the land use census (Section 13)

7. A list of effluent monitors which were inoperable for a period longer than that
specified in Technical Specifications 3.3.7.11 and 3.3.7.12, and an explanation of
why the time limit was exceeded (Section 11)

8. A description of events leading up to any liquid holdup. tanks exceeding the
limit of Technical Specification 3.11.1.4 (Section 16)

9. A description of any major changes to radioactive waste treatment systems
(Section 15)

2. REGULATORY LIMITS

The Nuclear Regulatory Commission limits on liquid and gaseous effluents are
Incorporated in the Fermi 2 Technical Specifications. These limits prescribe the
maximum quantities and rates of release for radioactive effluents resulting from
normal operation of Fermi 2. The limits are defined in several ways to limit the
overall impact on persons living near the plant. The limits are described in the
following sections.

1. INTRODUCTION 
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A. Gaseous Effluents

I. Dose rate due to radioactive materials released In gaseous effluents from the
site to areas at and beyond the site boundary shall be limited to the following:

a. Noble gases

Less than or equal to 500 mrem/year to the total body
Less than or equal to 3000 itoern/year to the skin

b. Iodine 131, 133, tritium, and for all radionuclides in.particulate form with

half lives greater than 8 days

Less than or equal to 1500 mrem/year to any organ.

2. Air dose due to noble gases released in gaseous effluents to areas at and
beyond the site boundary shall be limited to the following:

a. Less than or equal to 5 mrads for gamma radiation
Less than or equal to 10 mrads for beta radiation
-During any calendar quarter

b. Less than or equal to 10 mrads for gamma radiation
Less than or equal to 20 mrads for beta radiation
-During any calendar year

3. Dose to a member of the public from lodine.-131, 133, tritium, and all
radionuclides In particulate form with half lives greater than 8 days In gaseous
effluents released to areas at and beyond the site boundary shall be limited to
the following:

a. Less than or equal to 7.5 mrems to any organ
-During any calendar quarter

b. Less than or equal to 15 mrems to any organ

-During any calendar year

B. Liquid Effluents

1. The concentration of radioactive material released in liquid effluents to
unrestricted areas shall be limited to the concentrations specified in Title 10 of
the Code of Federal Regulations Part 20 (Standards for Protection Against
Radiation), Appendix B, Table 11, Column 2 for radionuclides other than
dissolved or entrained noble gases. For dissolved or entrained noble gases,
the concentration shall be limited to 2E-4 (.0002) microcuries/ml total activity.

2. The dose or dose commitment to a member of the public from radioactive
materials in liquid effluents released to unrestricted areas shall be limited to
the values in the following sections.

A. Gaseous Effluents 
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1. Dose rate due to radioactive materials released in gaseous effluents from the 
site to areas at and beyond the site boundary shall be limited to the following: 

a. Noble gases 

less than or equal to 500 mrem/year to the total body 
l.ess than or equal to 3000 mrem/year to the skin 

b. Iodine 131, 133, tritium, and for all radionuclides in.particulate form With 
half lives greater than 8 days 

less than or equal to 1500 mrem/year to any organ. 

2. Air dose due to noble gases released in gaseous effluents to areas at and 
beyond the site boundary shall be limited to the following: 

a. less than or equal to 5 mrads for gamma radiation 
less than or equal to 10 mrads for beta radiation 
-During any calendar quarter 

b. Less than or equal to 10 mrads for gamma radiation 
less than or equal to 20 mrads for beta radiation 
-During any calendar year 

3. Dose to a member of the public from lodine:-13t 133, tritium, and all 
radionuclides in particulate form with half lives greater than 8 days in gaseous 
effluents released to areas at and beyond the site boundary shall be limited to 
the following: 

a. less than or equal to 7.5 mrems to any organ 
-During any calendar quarter 

b. Less than or equal to 15 mrems to any organ 
-During any calendar vear 

B~ Uquid Effluents 

1. The concentration of radioactive material released in liquid effluents to 
unrestricted areas shall be limited to the concentrations specified in Title 10 of 
the Code of Federal Regulations Pan 20 (Standards for Protection Against 
Radiation), Appendix B, Table tI, Column 2 for radlonuclides other than 
dissolved or entrained n.oble gases. For dissolved or entrained noble gases, 
the concentration shall be limited to 2E-4 (.0002) microcuries/ml total activity. 

2. The dose or dose commitment to a member of the public from radioactive 
materials in liquid ef:fluents released to unrestricted areas shall be limited to 
the values in the follo~ing sections. 

-I 



Effluent Release Report
August 1992
Page 3

a. Less than or equal to 1.5 mrem to the total body
Less than or equal to 5 mrem to any organ
-During any calender quarter

b. Less than or equal to 3 mrem to the total body
Less than or equal to 10 mrem to any organ
-During any calender year

3, MAXIMUM PERMISSIBLE CONCENTRATION (MPC)

Fermi 2 Technical Specifications. implement the MPC requirements of 10 CFR 20 and
NRC Regulatory Guide 1.21 by means of the following limits:

A. Gases

The dose rate due to gaseous effluents is calculated in accordance with the Fermi 2
Offsite Dose Calculation Manual (ODCM). The maximum permissible dose rates for
gaseous releases are defined in Fermi 2 Technical Specifications.

Technical Specification 3.11.2.1.a (Dose rate at the site boundary from noble
gases):

-Less than or equal to 500 mrem/year to the total body
-Less than or equal to 3000 mrem/year to the skin

Technical Specification 3.11.2.1.b (Dose rate at the site boundary from 1-131,
1-133, and particulates with half lives greater than 8 days):

-Less than or equal to 1500 mrem/year to any organ

B. Liquids

Allowable liquid release rates are calculated in accordance with the Fermi 2 Offsite
Dose Calculation Manual (ODCM). As required by Technical Specification 3.11.1.1, the
maximum permissible concentrations (MPC) for liquids used for these calculations are
taken from 10 CFR 20, Appendix B, Table II, Column 2. The most restrictive MPG is
used in all cases. For dissolved and entrained gases the MPC of 2E-4 microcuries/ml
is applied. This MPC is based on the Xe-135 MPC in air (submersion dose) converted
to an equivalent concentration in water as discussed in the International Commission
on Radiological Protection (ICRP) Publication 2.

4. AVERAGE ENERGY

The calculated site boundary dose rates for Fermi 2 are based on identification of
individual isotopes and on use of dose factors specific to each identified isotope or a
highly conservative dose factor. Average energy values are not used in these
calculations, and therefore need not be reported.

Effluent Release Report 
August 1992 
Page 3 

a. less than or equal to 1.5 mrem to the total body 
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3, M,AXIMUM PERMIS~18LE CONCENTRATION (MPC) 

Fermi 2 Technical Specifications,implement the MPC requirements of 10 CFR 20 and 
NRC Regulatory Guide 1.21 by means of the following limits: 
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5. MEASUREMENTS AND APPROXIMATIONS OF TOTAL ACTIVITY

As required by NRC Regulatory Guide 1.21, this section describes the methods used
to measure the total radioactivity in effluent releases and to estimate the overall
errors associated with these measurements. The effluent monitoring systems are
described in Chapter 1-1.4 of the Fermi 2 Updated Final Safety Analysis Report
(UFSAR).

A. Gaseous Effluents

1. Fission and Activation Gases

Samples are obtained from each of the seven plant radiation monitors which
continuously monitor the six ventilation exhaust points and from the Offgas
Vent pipe which carries the gland seal condenser exhaust, mechanical vacuum
pump exhaust, and treated offgas streams. The Offgas Vent Pipe effluent is
released through one of the six ventilation exhaust points (the reactor building
exhaust plenum). The fission and activation gases are quantified by gamma
spectroscopy analysis of periodic samples.

The values reported in Section 9 are the sums of all-fission and activationgases quantified at all monitored release points.

Considering the inherent variability in radiation measurement, the variability In
effluent stream composition, and the uncertainties in effluent flow rate and
instrument calibration, Detroit Edison estimates that the uncertainty of the
fission and activation gas total release figures is less than plus or minus 8
percent.

2. Radioiodines

Samples are obtained from each of the seven plant radiation monitors, which
continuously monitor the six ventilation exhaust points. The radiolodines are
entrained on charcoal and then quantified by gamma spectroscopy analysis.
For each sample the duration of sampling and continuous flow rate through
the charcoal are used in determining the concentration of radioiodines. From
the flow rate of the ventilation system a rate of release can be determined.

The values reported in Section 9 are the sums of all radioiodines quantified at
all continuously monitored release points.

Considering the inherent variability in radiation measurements, the variability in
effluent stream composition, and the uncertainty in sample and effluent flow
rates, Detroit Edison estimates that the uncertainty of the total radioiodine
release figures Is less than plus or minus 5 percent.
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3. Particulates

Samples are obtained from each of the seven plant effluent radiation monitors,
which continuously monitor the six ventilation exhaust points. The particulates
are collected on a filter and then quantified by gamma spectroscopy analysis.
For each sample the duration of sampling and continuous flow rate through
the filter are used in determining the concentration of particulates. From the
flow rate of the ventilation system a rate of release can be determined.

Quarterly the filters from each ventilation release point are composited and
then radiochemically separated and analyzed for Strontium (Sr)-89/90 using
various analytical methods. If found these radionuclides are reported as total
particulate activity.

The values reported in Section 9 are the sums of all particulates quantified at
all monitored release points.

Considering the inherent variability in radiation measurements, the variability in
effluent stream composition, ard the uncertainties in instrument calibration
and in sample and effluent flow rates, Detroit Edison estimates that the the
uncertainty of the total particulate release figures is less than plus or minus 3
percent.

4. Tritium

Samples are obtained for each of the seven plant effluent radiation monitors
which continuously monitor the six ventilation exhaust points, The sample is
passed through a bottle containing water and the tritium is "washed" out to
the collecting water. Portions of the collecting water are analyzed for tritium
using liquid scintillation counting techniques. For each sample, the duration of
sample and sample flow rate Is used to determine the concentration. From
the flow rate of the ventilation system a-release rate can be determined.

The values reported in Section 9 are the sums of all tritium quantified at all
monitored release points.

Considering the inherent variability in radiation measurement, the variability in
effluent stream composition, and the uncertainties in instrument calibration,
sample and effluent flow rates, and collection efficiency, Detroit Edison
estimates that the uncertainty of total gaseous tritium release figures is less
than plus or minus 34 percent.

3. Particulates 
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Samples are obtained from each of the seven plant effluent radiation monitors. 
which continuously monitor the six ventilation exhaust points. The particulates 
are collected on a filter and then quantified by gamma spectroscopy analysis. 
For each sample the duration of sampling and continuous flow rate through 
the filter are used in determining the concentration of particulates. From the 
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4. Tritium 

Samples are obtained for each of the seven plant effluent radiation monitors 
which continuously monitor the six ventilation exhaust points. The sample is 
passed through a bottle containiog water and the tritium is "washed" out to 
the collecting water. Portions of the collecting water ·are· amilyzed for tritium 
using liquid scintillation counting techniques. For each sample, the duration of 
sample and sample flow rate Is ·used to determine the concentration. From 
the flow rate of the ventilation system a· release rate can be determined. 

The values reported in Section 9 are the sums of aU tritium quantified at all 
monitored release points. 

Considering the Inherent variability In radiation measurement. the variability in 
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sample and effluent flow nites, and coUection efficiency, Detroit Edison 
·estimates that the uncertainty of total gaseous tritium release figures is less 
than plus or minus 34 percent. 
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5. Gross Alpha

The gaseous particulate filters from the seven plant effluent radiation monitors
are stored for one week to allow for decay of naturally occurring alpha
emitters. These filters are then analyzed for gross alpha radioactivity by gas
proportional counting, and any such radioactivity found is assumed to be plant
related. The quantity of alpha emitters released can then be determined from
sample flow rate, sample duration, and stack flow rate.

The values reported in Section 9 are the sums of all alpha emitters quantified
at all monitored release points.

Considering the inherent variability in radiation measurements, the variability in
effluent stream composition, and the uncertainties in instrument calibration
and in sample and effluent flow rates, Detroit Edison estimates that the
uncertainty of the total gaseous gross alpha release figures is less than plus
or minus 10 percent.

B. Liquid Effluents

The liquid radwaste processing system and the liquid effluent monitoring
system are described in the Fermi 2 UFSAR.

1. Fission and activation products

Before the contents of each holding tank is discharged to the environment, a
representative sample of the tank's contents is taken and retained. The
sample allows for the determination of radioactive material concentrations and,
establishes the rate at which the radioactive material canbe discharged to the
environment.

At the end of the calendar quarter a composite sample is made of all
discharge samples taken during the quarter. This composite sample consists
of portions of each discharge sample which are proportional to the volumes
discharged. The composite sample is analyzed for Iron (Fe)-55 and Strontium
(Sr)-89/90. Radiochemical separations and various analytical methods are
used to quantify,the amounts of Sr-89/90 and Fe-55.

As seen in Section 8, there were no liquid releases of radioactive material
during the first and second quarters of 1992.

5. Gross Alpha 
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are stored for one week to allow for decay of naturally occurring alpha 
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related. The quantity of alpha emitters released can then be determined from 
sample flow rate. sample duration, and stack flow rate. 
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B.' Liquid Effluents 

The liquid radwaste processing system and the liquid effluent monitoring 
system are described in the Fermi 2 UFSAR. ' 

1. Fission and activation products 

Before the contents of each holding tank. is discharged to the environment, a 
representative sample of the tank's contents is taken and retained. The 
sample allows for the determination of radioactive material concentrations and· 
establishes the rate at which the radioactive material can -be discharged to the 
environment. 

At the 'end of tlie calendar quarter B composite sample is made of all 
discharge samples taken during the quarter. This composite sample consists 
of portions of each discharge sample which are, proportional to the volumes ' 
discharged. The composite sample is analyzed for Iron (Fe)-55 and Strontium 
(Sr}-89/90. Radiochemical separations and various analytical methods are 
used to quantify ,the amounts of Sr-89/90 and Fe-55. 

As seen in Section 8, there were no liquid releases of radioactive material 
during the first and second quarters of 1992. 
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Tritium

Before the contents of each holding tank is discharged to the environment, a
representative sample of the tank contents is taken and retained. At the end
of the calendar month a composite sample is made of all discharge samples
taken during the month. This composite sample consists of portions of eacli
discharge sample which are proportional to the volumes discharged. The
composite sample is analyzed for tritium by liquid scintillation counting.

As seen in Section 8. there were no liquid releases of radioactive material
during the first and second quarters of 1992.

3. Dissolved and Entrained Gases

Prior to releasing liquid radioactive waste to the environment a sample is
taken from the radwaste holding tank. This sample Is representative of the
tank's contents. The sample is.examined using gamma spectroscopy to
determine the dissolved and entrained noble gases.

As seen in Section 8, there were no liquid releases of radioactive material
during the first and second quarters of 1992.

4. Gross Alpha

Before the contents of each holding tank is discharged to the environment, a
representative sample of the tanWs contents is taken and retained. At the end
of the calendar month a composite sample is made of all discharge samples
taken during the month. This composite sample consists of portions of each
discharge sample which are proportional to the volumes discharged. The
composite sample is analyzed for gross alpha radioactivity by gas proportional
counting.

As seen In Section 8, there were no liquid releases of radioactive material
during the first and second quarters of 1992.

6. A13NORMAL RELEASES

For the purpose of this report, an abnormal release is any release of radioactive
material not performed in accordance with the Technical Specifications. No abnormal
releases occurred during the reporting period.

2 Tritium 
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7. BATCH RELEASES

As required by Regulatory Guide 1.21, a summary of data for batch releases must be
provided in this report. During the January 1, 1992 through June 30, 1992 period, no
batch liquid releases from radwasteholding tanks occurred.

The only batch gaseous releases from Fermi 2 are the venting or purging of the
primary containment (drywell or torus) atmosphere. These venting or purging
releases pass through the reactor building ventilation or standby gas treatment
system and are monitored by the final effluent monitors for these pathways. Separate
data on these venting or purging releases are not reported because the associated
data are already Included in the gaseous effluent release data (Section 5.A and
Section 9).

7. BATCH RELEASES 
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As required by Regulatory Guide 1.21, a summary of data for batch releases must be 
provided in this report. During the January 1, 1992 through June 30. 1992 period. no 
batch liquid releases from radwaste'holdlng tanks occurred. 

The only batch gaseous releases from Fermi 2 are the venting or purging of the 
primary containment (drywall or torus) atmosphere. These venting or purging 
releases pass through the reactor building ventilation or standby gas treatment 
system and are monitored bV the final effluent monitors for these pathways. Separate 
data on these venting or purging ·releases are not reponed because the associated 
data are alreadv induded In the gaseous effluent release data (Section 5.A and 
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S. LIQUID EFFLUENT SUMMARY

REPORT CATEGORY : SEMIANNUAL SUMMATION OF ALL RELEASES BY QUARTER
TYPE OF ACTIVITY : ALL LIQUID EFFLUENTS
REPORTING PERIOD : QUARTER I AND QUARTER 2

During the first and second quarters of 1992, there were no liquid releases of radioactive material.
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8. LIQUID EFFLUENT SUMMARY 

REPORT CATEGORY 
TYPE OF ACTIVITY 
REPORTING PERIOD 

: SEMIANNUAL SUMMATION OF ALL RELEASES BY QUARTER 
: ALL LIQUID EFFLUENTS 
: QUARTER 1 AND QUARTER 2 

During the first and second quarters of 1992, there were no liquid releases of radioactive material. 
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9. GASEOUS EFFLUENT SUMMARY

REPORT CATEGORY
TYPE OF ACTIVITY
REPORTING PERIOD

* SEMIANNUAL SUMMATION OF ALL RELEASES BY QUARTER
: ALL AIRBORNE EFFLUENTS
: QUARTER 1 AND QUARTER 2

UNIT QUARTER 1 QUARTER 2
TYPE OF EFFLUENT

A. FISSION AND ACTIVATION GASES

1. TOTAL RELEASE : CURIES : 1.17E+01 1.51E+01

2. AVERAGE RELEASE RATE FOR PERIOD uCi/sec '1.49E+00 1.92E+00

B. RADIOIODINES

1. TOTAL IODINE - 131 : CURIES 1.OOE-03 : 1.13E-03

2. AVERAGE RELEASE RATE FOR PERIOD uCi/sec 1.27E-04 1.44E-04

C. PARTICULATES

1. PART=IULATES

(HALF-LIVES>8 DAYS) : CURIES : 5.37E-04 : 8.67E-04

2. AVERAGE RELEASE RATE FOR PERIOD : uCi/sec : 6.83E-05 1.10E-04

3. GROSS ALPHA RADIOACTIVITY : CURIES : 1.22E-06 1.17E-06

D. TRITUMW (Note: N.D. = No activity detected)

1. TOTAL RELEASE : CURIES : N.D. N.D.

2. AVERAGE RELEASE RATE FOR PERIOD : uCi/sec :N.A. N.A.

9. GASEOUS EFFLUENT SUMMARV 
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REPORT CATEGORY 
TYPE OF ACTIVITY 
REPORnNG PERIOD 

: SEMIANNUAL SUMMATION OF ALL RELEASES BY QUARTER 
: ALL AIRBORNE EFFLUENTS 
: QUARTER 1 AND QUARTER 2 

: UNIT : QUARTER 1 : QUARTER 2 
TYPE Of EFFLUENT 

A. FISSION' AND ACTIVATION GASES 

1. TOTAl RELEASE : CURIES : 1.17E+Ol : 1.S1E+Ol 

2. AVERAGE RELEASE RATE FOR PERIOD : uCi/sec : 1.49E+OO : 1.92E+OO 

B. RADIOlODINES 

1. TOTAl. IODINE - 131 : CURIES : 1.00E-03 : 1.13E-03 

2. AVERAGE RELEASE RATE FOR PERIOD : uCi/sec : 1.27E-04 : 1.44E-04 

C. PARTICULATES 

1. PARllCULATES 
(HALf-UVES > 8 DAYS) : CURIES : S.37E-04 , : 8.67E-04 

2. AVERAGE RELEASE RATE FOR PERIOD : uCi/sec : 6.83E-OS : 1.10E-04 

3. GROSS AlPHA RADIOACTIVITY : CVRIES : 1.22E-06 : 1.17E-06 

. D. TRIllUM (Note: N.D. IE No activity detected) 

1. TOTAL RELEASE : CURIES : N.D. : N.D. 

2. AVERAGE RELEASE RATE FOR PERIOD : uCi/sec :'N.A. : N.A. 
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9. GASEOUS EFFLUENT SUMMARY (continued)

REPORT CATEGORY
TYPE OF ACTIVITY
REPORTING PERIOD

:SEMIANNUAL AIRBORNE CONTINUOUS RELEASES
:FISSION GASES, IODINES, AND PARTICULATES
:QUARTER 1 AND QUARTER 2

: MIXED MODE RELEASES

:UNIT :QUARTER 1 :QUARTER 2
NUCLIDE
PARTICULATES

Cr-51 : CURIES : 3.04E-04 : 5.58E-04
Co-58 : CURIES : 5.21E-06 : 3.84E-06
Co-60 : CURIES : 8.74E-06 : 1.15E-05
Na-24 : CURIES : 4.77E-05 : 3.36E-04
Zn-65 : CURIES : 5.76E-06 : 2.85E-06
Tc-99m : CURIES : 8.35E-04 : 2.69E-03
Ba-139 : CURIES : 1.62E-01 : 2.50E-01
Ba-140 : CURIES : 1.43E-04 : 2.07E-04
La-140 : CURIES : 2.16E-04 : 2.33E-04
Y-91M : CURIES 1.06E-03 : 1.42E-03
Sr-91 : CURIES 2.27E-03 : 4.47E-03
Rb-89 : CURIES 1.49E-01 : 2.09E-01
Cs-138 : CURIES 7.98E-02 : 9.89E-02
Br-82 : CURIES 1.89E-05 : 9.84E-05
Ba-131 : CURIES :*<9.9E-12 : 1.21E-05
Te-131mr : CURIES : 6.66E-05 :*<8.OE-12
Sr-89 : CURIES : 7.OOE-05 : 7.11E-05
Sr-90 : CURIES : 6.88E-07 : 1.02E-06
Cs-134 : CURIES :*<3.6E-14 :*<3.6E-14
Cs-137 : CURIES :*<4.7E-14 :*<4.7E-14
Ce-141 : CURIES :*<3.1E-14 :*<3.1E-14
Ce-144 : CURIES :*< 1.2E-13 :*< 1.2E-13

Total for Period : CURIES : 3.96E-01 : 5.68E-01

Less than the Lower Limit of Detection (LLD), i.e. the maximum sensitivity
units of microcuries per milliliter (uCi/mI)

of measurement in
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9. GASEOUS EFFLUENT SUMMARY (continued) 

REPORT CATEGORY 
TYPE OF ACTIVITY 
REPORTING PERIOD 

NUCLIDE 
PARTICULATES 

Cr-5l 
Co-58 
Co-SO 
Na-24 
Zn-6S 
Tc-99m 
Ba-139 
Ba-140 
la-140 
V-9lm 
Sr-91 
Rb-89 
Cs-138 
Br-82 
Ba-131 
Te-131m 
Sr-89 
Sr-90 
Cs-134 
Cs-131 
Ce-141 
Ce-144 

Total for Period 

:SEMIANNUAL AIRBORNE CONTINUOUS RELEASES 
:FISSION GASES, IODINES, AND PARTICULATES 
:QUARTER 1 AND QUARTER 2 

MIXED MODE RELEASES ' 

:UNIT :QUARTER 1 :QUARTER 2 

; CURIES : 3.04E-04 : 5.58E-04 
: CURIES : 5.21E-06 : 3.84E-OS 
: CURIES : 8.74E-OS : 1.1SE-OS 
: CURIES : 4.77E-OS : 3.3SE-04 
; CURIES : S.76E-06 : 2.8SE-06 
: CURIES : 8.35E-04 : 2.S9E-03 
: CURIES : 1.62E-01 : 2.50E-01 
: CURIES : 1.43E-04 : 2.07E-04 
: CURIES : 2:1SE-04 : 2.33E-04 
: CURIES : 1.0SE-03 : lA2E-03 
: CURIES : 2.27E-03 : 4.47E-03 
: CURIES : 1.49E-Ol : 2.09E-Ol 
: CURIES : 7.98E-02 : 9.89E-02 
: CURIES : 1.S9E-OS : S.84E-OS 
: CURIES :*<9.9E-12 : T.21E-OS 
: CURIES : S:6SE-OS :*<8.0E-12 
: CURIES : 7.00E-OS : 7.11E-05 
: CURIES : S.88E-07 : 1.02E-OS 
: CURIES :*<3.6E-14 :*<3.SE-t'4 
: CURIES :*<4.7E-14 :*<4.7E-14 
: CURIES :*<3.1E-14 :*<3.1E-14 
: CURIES :*<1.2E-13 :*<1.2E-13 

: CURIES : 3.9SE-01 : 5.68E-01 

• less than the lower limit of Detection (LLD), i.e. the maximum sensitivity of measurement in' 
unit$ of microcuries per milliliter (uCl/ml) 
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9. GASEOUS EFFLUENT SUMMARY (continued)

REPORT CATEGORY
TYPE OF ACTIVITY
REPORTING PERIOD

SEMIANNUAL AIRBORNE CONTINUOUS RELEASES
FISSION GASES, IODINES, AND PARTICULATES
QUARTER 1 AND QUARTER 2

* MIXED MODE RELEASES

UNIT QUARTER 1 QUARTER 2
NUCLIDE

FISSION AND ACTIVATION GASES

Ar-41 CURIES : 9.67E-01 1.24E+00
Xe-135m CURIES : 1.09E+00 1.18E+00
Xe-138 :CURIES : 3.09E+00 2.99E+00
Xe-135 : CURIES : 3.85E+00 : 2.54E-01
Kr-85m : CURIES :*<2.OE-08 : 8.36E-02
Xe-137 : CURIES : 2.56E+00 : 9.36E+00
Kr-87 : CURIES : 1.59E-01 :*<5.8E-08

Total for Period CURIES : 1.17E+01 1.51E+O1

IODINES

1-131 : CURIES : 1.00E-03 1.13E-03
1-132 : CURIES : 4.49E-03 4.95E-03
1-133 : CURIES : 6.52E-03 7.30E-03
1-135 : CURIES : 6.25E-03 4.76E-03

'total for Period : CURIES : 1.83E-02 1.81E-02

* Less than -the Lower Limit of Detection (LLD), i.e. the
units of microcuries per milliliter (uCi/mi)

maximum sensitivity of measurement in
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9. . GASEOUS EFFLUENT SUMMARY (continued) 

REPORT CATEGORY 
TYPE OF ACTIVITY 
REPORTING PERIOD 

NUCLIDE 

FISSION AND ACTIVATION GASES 

Ar-41 
Xe-135m 
Xe-138 
Xe-135 
Kr-85m 
Xe-137 
Kr-87 

Total for Period 

IODiNES 

1-131 
1-132 
1-133 
1-135 

Total for Period 

: SEMIANNUAL AIRBORNE CONTINUOUS RELEASES 
: FISSION GASES, IODINES, AND PARTICULATES 
: QUARTER 1 AND QUARTER 2 

MIXED MODE RELEASES 

: UNIT : QUARTER 1 : QUARTER 2 

: CURIES : 9.67E-Ol : 1.24E+OO 
: CURIES : 1.09E+OO : 1.18E+OO 
: .cURIES : 3.09E+OO : 2.99E+OO 
: CURIES : 3.85E+OO : 2.54E-Ol 
: CURIES :*<2.0E-08 : 8.36E-02 
: CURIES : 2.56E+OO : 9.36E+OO 
: CURIES : 1.59E-Ol :"'<5.BE-OB 

: CURIES : 1.17E+Ol :1.51E+Ol 

: CURIES : 1.00E-03 : 1.13E-03 
: CURIES : 4.49E-03 : 4.95E-03 
: CURIES : 6.52E-03 : 7.30E-03 
: CURIES : 6.25E-03 : 4.76E-03 

: CURIES : 1.83e-02 : 1.B1E":02 

* Less than ·the Lower Limit of Detection (LLD), I.e. the maximum sensitivity of measurement In 
units of microcuries per milliliter (uCi/ml) 
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10. SOLID WASTE AND IRRADIATED FUEL SHIPMENTS

A. Solid Waste Shipped Offsite for burial or disposal (not irradiated fuel): No shipments
in this reporting period.

B. Irradiated Fuel Shipments: No shipments in this reporting period.

11. RADIATION INSTRUMENTATION

Fermi 2 Technical Specifications 3.3.7.11, Radioactive Liquid Effluent Monitoring
Instrumentation, and 3.3.7.12, Radioactive Gaseous Effluent Monitoring Instrumentation,
require that those monitors which exceed the time specified for out of service status be
.reported In the next Semiannual Effluent Release Report. During this reporting period,
January through June of 1992, the time specified in the action statements for these
monitors was not exceeded.

12. CHANGES TO THE PROCESS CONTROL PROGRAM (PCP)

As required by the Fermi 2 license, the operator (Detroit Edison) Is required to establish a
program that will reasonably assure the complete processing of radioactive wastes. This
program assures that processed wastes are completely solidified and are free of standing
water. Changes to the PCP Manual are provided to document changes to established
conditions and to ensure that controls are in place to assure that radioactive waste is
solidified. During this reporting period, January through June of 1992, no changes were
made to the PCP manual.

During the previous reporting period, July through December of 1991, a complete rewrite of
the PCP Manual was approved (Revision 13). Subsequently, a minor change to the PCP
Manual was approved (Revision 14) which changed the name of Chem Nuclear Systems
Incorporated procedure SD-OP-090-48306 (formerly SD-OP-090) to reflect the fact that a
Fermi-specific version of this procedure had been approved. Revision 14 of the PCP
Manual was included in the Semiannual Effluent Release Report for second halt of 1991, but
the supporting documentation for changes to Revisions 13 and 14 was not included. In
addition, a review of the 1988 Semiannual Radiological Effluent Report determined that
supporting documentation for changes to Revisions 11 and 12 to the PCP Manual was not
Included. Accordingly, Appendix A provides change documentation for Revisions 11, 12, 13,
and 14.

Revisions 11, 12, 13, and 14 were reviewed prior to their effective dates and the
determination was made that the changes did not reduce the overall conformance of the
solidified waste product to existing criteria. The Onsite Review Organization reviewed
these changes to the PCP Manual and found the changes acceptable prior to each
revision's effective date.

13. CHANGES TO DOSE CALCULATION AND ENVIRONMENTAL MONITORING LOCATIONS

During this reporting period, January through June of 1992, there were no changes to dose
calculation or environmental monitoring locations.

10. SOLID WASTE AND IRRADIATED FUEL SHIPMENTS 
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A. Solid Waste Shipped Offsite for burial or disposal (not irradiated fuel): No shipments 
in this reporting period. 

B. Irradiated Fuel Shipments: No shipments in this reporting period. 

, 1. RADIATION INSTRUMENTATION 

Fermi 2 Technical Specifications 3.3.7.11, Radioactive liquid Effluent Monitoring 
Instrum'entation, and 3.3.7.12, Radioactive Gaseous Effluent Monitoring Instrumentation, 
require that those monitors which exceed the time specified for out of service status be 
.reported in the next Semiannual Effluent Release Report. During this reporting period, 
January through June of 1992, the time specified in the action statements for these 
monitors was not exceeded. 

12. CHANGES TO THE PROCESS CONTROL PROGRAM (PCP) 

As required by the Fermi 2 license, the operator (Detroit Edison) is required to establish a 
program that will reasonably assure the complete processing of radioactive wastes. This 
program assures that processed wastes are completely solidified and are free of standing 
water. Changes to the PCP Manual are provided to document changes to established 
conditions and to ensure that controls are in place to assure that radioactive waste Is 
solidified. During this reporting period, January through June of 1992, no changes were 
made to the PCP manual. 

During the previous reporting period, JulV through December of 1991, a complete rewrite of 
the PCP Manual was approved (Revision 13). Subsequently, a minor change to the PCP 
Manual was approved (Revision 14) which changed the name of Chern N.uclear Systems 
Incorporated procedure SD-OP-090-48306 (formerly SD-OP-090) to reflect the fact that a 
Fermi-specific version of this procedure had been approved. Revision 14 of the PCP 
Manual was included in the Semlannual Effiuent Release Report for second half of 1991, but 
the supporting documentation for changes to Revisions 13 and 14 was not included. In 
addition. a ,review of the 1988 Semiannual Radiological Effluent Report determined that 
supporting documentation for changes to Revisions 11 and 12 to the PCP Manual was not 
included. Accordingly, Appendix A provides change documentation for Revisions 11. 12. 13, 
and 14. 

Revisions 11, 12, 13. and 14 were reviewed prior to their effective dates and the 
de~ermination was made that the changes did not reduce the overall conformance of the 
solidified waste product to existing criteria. The Onsite Review Organization reviewed 
these changes to the PCP Manual and found the changes acceptable prior to each 
revision's effective date. 

13. CHANGES TO DOSE CALCULATION AND ENVIRONMENTAL MONITORING LOCATIONS 

During'this reporting p~rjod, January through June of 1992, there were no changes to dose 
calculation or environmental monitoring locations. 
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14. CHANGES TO THE OFFSITE DOSE CALCULATION MANUAL (ODCM)

During this reporting period, January through June of 1992, the ODCM was not revised.

15. MAJOR CHANGES TO RADIOACTIVE WASTE SYSTEMS

During this reporting period, January through June of 1992, there were no major changes
to the liquid, gaseous, or solid radioactive waste treatment systems.

16. BQUID HOLDUP TANKS EXCEEDING LIMITS

Fermi 2 Technical Specification 3.11.1.4 requires that the quantity of radioactive material
contained in any outside temporary tank shall be limited to 10 curies, excluding tritium and
dissolved or entrained noble gases. During this reporting period, January through June of
1992, this activity limit for such tanks was not exceeded.
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14. CHANGES TO THE OFFSITE DOSE CALCULATION MANUAL (ODeM) 

During this reporting period, January through June of 1992, the aDeM was not revised. 

15. MAJOR CHANGES TO RADIOACTIVE WASTE SYSTEMS 

During this reporting period. January through June of 1992, there were no major changes 
to the liquid. gaseous, or solid radioactive waste treatment systems. 

16. UQUlll HOLDUP TANKS EXCEEDING LIMITS 

Fermi 2 Technical Specification 3.1'.1.4 requires that the quantity of radioactive material 
contained in any outside temporary tank. shall be limited to 10 curies. excluding tritium and 
dissolved or entrained noble gases. During this reporting period. January through June of 
1992. this activity limit for such tanks was not exceeded. 
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U. S. Nuclear Regulatory Commission
Attention: Document Control Desk
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References: 1) Fermi 2
NRC Docket No. 50-341
NRC License No. NPF-43

2) Appendix A, Facility Operating License No.
NPF-43, Technical Specification 6.9.1.8

Semi-Annual Radioactive Effluent Release ReportSubject:

The Semi-Annual Radioactive Effluent Release Report for Fermi 2 is
attached. This report is being transmitted in compliance with Reference
2 and Regulatory Guide 1.21, Revision'l. The attached report covers the
period from January 1 through June 30, 1993.

During this reporting period there were no instances of unmonitored or
unplanned radioactive releases from the site.

Please direct any questions or requests for additional information to
Joseph Pendergast, Compliance Engineer, at (313) 586-1682.

Sincerely,

D. R. Gipson /s/
Attachment
cc: T. G. Colburn

W. J. Kropp
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M. P. Phillips
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M. Baum (w/encl.)
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R. Eberhardt, Jr. (w/encl.)
Fessler
R. Gipson

S. Goodman
McKeon

E. Miller, Jr.
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P. Ockerman
B. Stafford
M. Tucker
G. Walker

0801.15 
August 27, 1993 
NRC-93-0104 

U. S. Nuclear Regulatory Commission 
Attention: Document Control Desk 
Washington, D. C. 20555 

References: 

Subject: 

1) Fermi 2 
NRC Docket No. 50-341 
NRC License No. NPF-43 

2) Appendix A, Facility Operating License No. 
NPF-43, Technical Specification 6.9.1.8 

Semi-Annual Radioactive Effluent Release Report 

The Semi-Annual Radioactive Effluent Release Report for Fermi 2 is 
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APPENDIX A: REVISED OFFSITE DOSE CALCULATION MANUAL

DETROIT EDISON COMPANY

FERMI 2 NUCLEAR POWER PLANT

OPERATING LICENSE NO. NPF - 43

SEMIANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT

for the period of

January 1, 1993 through June 30, 1993

PREFACE

The Fermi 2 Nuclear Power Plant maintains a comprehensive program of
monitoring and controlling the release of radioactive material from the
site. The releases covered in this report are of three types: liquid
releases, gaseous releases, and radioactive waste shipments.

In a liquid release, a tank containing radioactive water is sampled
prior to discharge. Based on the analysis of this sample, both the
amount of radioactivity in the tank and the potential radiation dose to
a member of the public are determined, and these figures are compared to
federal limits. In calculating the radiation dose, very conservative
assumptions are used. For example, it is-assumed that an individual
eats 46 pounds of fish per year from Lake Erie directly offshore of the
Fermi 2 plant. The tank may be released only after it is determined
that no federal limits are exceeded. As the tank is released, the
contents of the tank are diluted by clean water in a ratio of
approximately 400 gallons of clean water to one gallon of tank water.
The release is continuously monitored by radiation detectors. Fermi 2
is continuing to work toward minimizing or eliminating liquid releases.

In the first half of 1993, there were six liquid releases. These
releases contained 0.373 curies of tritium and 0.00149 curies of other
radioactive material. Except for tritium, whose concentration remains
fairly constant in liquid releases, the amount of radioactivity in these
releases was small compared to most other reporting periods in which
there were liquid releases.
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APPENDIX A: REVISED OFFSITE DOSE CALCULATION MANUAL 

DETROIT EDISON COMPANY 

FERMI 2 NUCLEAR POWER PLANT 

OPERATING LICENSE NO. NPF - 43 

SEMIANNUAL RADIOACTIVE EFFLUENT RELEASE REPORT 

for the period of 
~ 

January 1, 1993 through June 30, 1993 
PREFACE 

The Fermi 2 Nuclear Power Plant maintains a comprehensive program of 
monitoring and controlling the release of radioactive material from the 
site. The releases covered in this report are of three types: liquid 
releases, gaseous releases, and radioactive waste shipments. 

In a liquid release, a tank containing radioactive water is sampled 
prior to discharge. Based on the analysis of this sample, both the 
amount of radioactivity in the tank and the potential radiation dose to 
a member of the public are determined, and these figures are compared to 
federal limits. In calculating the radiation dose, very conservative 
assumptions are used. For example, it is assumed that an individual 
eats 46 pounds of fish per year from Lake Erie directly offshore of the 
Fermi 2 plant. The tank may be released only after it is determined 
that no federal limits are exceeded. As the tank is rele~sed, the 
contents of the tank are diluted by clean water in a ratio of 
approximately 400 gallons of clean water to one gallon of tank water. 
The release is continuously monitored by radiation detsctors. Fermi 2 
is continuing to work toward minimizing or eliminating liquid releases. 

In the first half of 1993, there were six liquid releases. These 
releases contained 0.373 curies of tritium and 0.00149 curies of other 
radioactive material. Except for tritium, whose concentration remains 
fairly constant in liquid releases, the amount of radioactivity in these 
releases was small compared to most other reporting periods in which 
there were1liquid releases. 



Radioactive gaseous releases occur as part of the normal operation of

Fermi 2. There are six ventilation system release points, or "stacks",

each of which is monitored by a sophisticated radiation monitor which

continuously extracts a sample from the stack effluent. Since any

gaseous radioactive material is diluted by the building ventilation air

flow, the stack concentrations are small. In fact, radioactive material

is not detected in most stack samples. All sample results are compared

with federal limits to ensure they are not exceeded. If the amount of

radioactivity in the effluent of any stack approaches a federal limit,

an alarm will be activated in the Fermi 2 control room to alert

operations personnel. After evaluating the situation, the operators may

choose to order increased sampling, shut down building ventilation, or

divert the effluent stream to a special gaseous treatment system so that

federal limits are not exceeded.

.In the first half of 1993, the amount of radioiodines and particulate

radionuclides with half lives greater than 8 days in gaseous releases

was 0.0157 curies. This amount is comparable to levels seen in previous

periods. The amount of noble gases released in the first half of 1993

was 52.6 curies. This amount is comparable to amounts reported in

previous periods during which leaking fuel was not a problem.

Radioactive shipments of solid waste from the Fermi 2 site consist of

waste generated during water treatment, radioactive trash, and

irradiated components. Federal regulations governing these shipments

are extensive, and Fermi 2 also complies with internal procedures.

Shipment destinations are either licensed burial sites or intermediate

processing facilities. In the first half of 1993, Fermi 2 did not ship

any radioactive waste for disposal due to the exclusion of Michigan

licensees from the burial sites.
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gaseous radioactive material is diluted by the building ventilation air 
flow, the stack concentrations are small. In fact, radioactive material 
is not detected in most stack samples. All sample results are compared 
with federal limits to ensure they are not exceeded. If the amount of 
radioactivity in the effluent of any stack approaches a federal limit, 
an alarm will be activated in the Fermi 2 control room to alert 
operations personnel. After evaluating the situation, the operators may 
choose to order increased sampling, shut down building ventilation, or 
divert the effluent stream to a special gaseous treatment system so that 
federal limits are not exceeded. 

In the first half of 1993, the amount of radioiodines and particulate 
radionuc1ides with half lives greater than 8 days in gaseous releases 
was 0.0157 curies. This amount is comparable to levels seen in previous 
periods. The amount of noble gases released in the first half of 1993 
was 52.6 curies. This amount is comparable to amounts reported in 
previous periods during which leaking fuel was not a problem. 

Radioactive shipments of solid waste from the Fermi 2 site consist of 
waste generated during water treatment, radioactive trash, and 
irradiated components. Federal regulations governing these shipments 
are extensive, and Fermi 2 also complies with internal procedures. 
Shipment destinations are either licensed burial sites or intermediate 
processing facilities. In the first half of 1993, Fermi 2 did not ship 
any radioactive waste for disposal due to the exclusion of Michigan 
licensees from the burial sites. 
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Appendix A: Revised Offsite Dose Calculation Manual

1. INTRODUCTION
The Detroit Edison Fermi 2 Nuclear Power Plant is designed

and operated in a manner which strictly controls and monitors the
release of radioactive material to the environment in accordance with
Nuclear Regulatory Commission (NRC) and Detroit Edison Company
requirements. This Semiannual Radioactive Effluent Release Report, for
the January through June 1993 period, is submitted in accordance with
Fermi 2 Technical Specification 6.9.1.8 and NRC Regulatory Guide 1.21.
This report provides the following information required by those
references:

1. Summation of the quantities of radioactive material
(in the form of gases and liquids) released from the plant (Sections 8
and 9)

2. Summation of quantities of radioactive material
contained in solid waste packaged and shipped for off-site disposal
(Section 10)

3. Changes to the Process Control Program (PCP) (Section
12)

4. Changes to the Offsite Dose Calculation Manual (ODCM)

(Section 14)

5. A list and description of any unplanned releases of
radioactive materials to unrestricted areas (Section 6)

6. A list of any new locations for dose calculation or
environmental monitoring (Section 13)

7. A list of effluent monitors which were inoperable for

a period longer than that specified in ODCM Controls 3.3.7.11 and
3.3.7.12, and an explanation of why the time limit was exceeded (Section
11)

8. A description of events leading up to any liquid
holdup tanks exceeding the limit of Technical Specification 3.11.1.4
(Section 16)
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16. 
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Monitoring Locations 

Changes to the Offsite Dose Calculation Manual (ODCM) 
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The Detroit Edison Fermi 2 Nuclear Power Plant is designed 
and operated in a manner which strictly controls and monitors the 
release of radioactive material to the environment in accordance with 
Nuclear Regulatory Commission (NRC) and Detroit Edison Company 
requirements. This Semiannual Radioactive Effluent Release Report, for 
the January through June 1993 period, is submitted in ~ccordance with 
Fermi 2 Technical Specification 6.9.1.8 and NRC Regulatory Guide 1.21. 
This report provides the following information required by those 
references: 

1. Summation of the quantities of radioactive material 
(in the form of gases and liquids) released from the plant (Sections 8 
and 9) 

2. Summation of quantities of radioactive material 
contained in solid waste packaged and shipped for off-site disposal 
(Section 10) 

3. Changes to the Process Control Program (PCP) (Section 
12) 

4. 
(Section 14) 

Changes to the Offsite Dose Calculation Manual (ODCM) 

5. A list and description of any unplanned releases of 
radioactive materials to unrestricted areas (Section 6) 

6. A list of any new locations for dose calculation or 
environmental monitoring (Section 13) 

7. A list of effluent monitors which were inoperable for 
a period longer than that specified in ODCM Controls 3.3.7.11 and 
3.3.7.12, and an explanation of why the time limit was exceeded (Section 
ll) 

8. A description of events leading up to any liquid 
holdup tanks exceeding the limit of Technical Specification 3.11.1.4 
(Section 16) 



9. A description of any major changes to radioactive
waste treatment systems (Section 15)

2. REGULATORY LIMITS

The Nuclear Regulatory Commission limits on liquid and
gaseous effluents are incorporated in the Fermi 2 ODCM. These limits
prescribe the maximum quantities and rates of release for radioactive
effluents resulting from normal operation of Fermi 2. The limits are
defined in several ways to limit the overall impact on persons living
near the plant. The limits are described in the following sections.

A. Gaseous Effluents

1. Dose rate due to radioactive materials released in
gaseous effluents from the site to areas at and beyond the site boundary
shall be limited to the following:

a. Noble gases

Less than or equal to 500 mrem/year to the total
body
Less than or equal to 3000 mrem/year to the skin

b. Iodine 131, 133, tritium, and for all
radionuclides in particulate form with half
lives greater than 8 days

Less than or equal to 1500 mrem/year to any
organ.

2. Air dose due to noble gases released in gaseous

effluents to areas at and beyond the site boundary shall be limited to
the following:

a. Less than or equal to 5 mrads for gamma
radiation
Less than or equal to 10 mrads for beta
radiation
-During any calendar quarter

b. Less than or equal to 10 mrads for gamma
radiation
Less than or equal to 20 mrads for beta
radiation
-During any calendar year

3. Dose to a member of the public from Iodine-131, 133,
tritium, and all radionuclides in particulate form with half lives
greater than 8 days in gaseous effluents released to areas at and beyond
the site boundary shall be limited to the following:

9. A description of any major changes to radioactive 
waste treatment systems (Section 15) 

2. REGULATORY LIMITS 
The Nuclear Regulatory Commission limits on liquid and 

gaseous effluents are incorporated in the Fermi 2 ODCM. These limits 
prescribe the maximum quantities and rates of release for radioactive 
effluents resulting from normal operation of Fermi 2. The limits are 
defined in several ways to limit the overall impact on persons living 
near the plant. The limits are described in the following sections. 

A. Gaseous Effluents 

1. Dose rate due to radioactive materials released in 
gaseous effluents from the site to areas at and beyond the site boundary 
shall be limited to the following: 

a. Noble gases 

Less than or equal to 500 mrem/year to the total 
body 
Less than or equal to 3000 mrem/year to the skin 

b. Iodine 131, 133, tritium, and for all 
radionuclides in particulate form with half 
lives greater than 8 days 

Less than or equal to 1500 mrem/year to any 
organ. 

2. Air dose due to noble gases released in gaseous 
effluents to areas at and beyond the site boundary shall be limited to 
the following: 

a. Less than or equal to 5 mrads for gamma 
radiation ( 

Less than or equal to 10 mrads for beta 
radiation 
-During any calendar quarter 

b. Less than or equal to 10 mrads for gamma 
radiation 
Less than or equal to 20 mrads for beta 
radiation 
-During any calendar year 

3. Dose to a member of the public from Iodine-131, 133, 
tritium, and all radionuclides in particulate form with half lives 
greater than 8 days in gaseous effluents released to areas at and beyond 
the site boundary shall be limited to the following: 



a. Less than or equal to 7.5 mrems to any organ
-During any calendar quarter

b. Less than or equal to 15 mrems to any organ
-During any calendar year

B. Liquid Effluents

1. The concentration of radioactive material released in
liquid effluents to unrestricted areas shall be limited to the
concentrations specified in Title 10 of the Code of Federal Regulations
(10 CFR) Part 20 (Standards for Protection Against Radiation), Appendix
B, Table II, Column 2 for radionuclides other than dissolved or

entrained noble gases. For dissolved or entrained noble gases, the
concentration shall be limited to 2E-4 (.0002) microcuries/ml total
activity.

2. The dose or dose commitment to a member of the public
from radioactive materials in liquid effluents released to unrestricted

areas shall be limited to the values in the following sections.

a. Less than or equal to 1.5 mrem to the total body
Less than or equal to 5 mrem to any organ
-During any calender quarter

b. Less than or equal to 3 mrem to the total body
Less than or equal to 10 mrem to any organ
-During any calender year

3. MAXIMUM PERMISSIBLE CONCENTRATION (MPC)

The Fermi 2 ODCM implements the MPC requirements of 10 CFR
20 and NRC Regulatory Guide 1.21 by means of the following limits:

A. Gases

The dose rate due to gaseous effluents is calculated in

accordance with the Fermi 2 ODCM. The maximum permissible dose rates
for gaseous releases are defined in the Fermi 2 0DCM.

ODCM Control 3.11.2.1.a (Dose rate at the site

boundary from noble gases):

-Less than or equal to 500 mrem/year to the total body
-Less than or equal to 3000 mrem/year to the skin

ODCM Control 3.11.2.1.b (Dose rate at the site
boundary from 1-131, 1-133, and particulates with half lives greater
than 8 days):

-Less than or equal to 1500 mrem/year to any organ

B. Liquids

a. Less than or equal to 7.5 mrems to any organ 
-During any calendar quarter 

b. Less than or equal to 15 mrems to any organ 
-During any calendar year 

B. Liquid Effluents 

1. The concentration of radioactive material released in 
liquid effluents to unrestricted areas shall be limited to the 
concentrations specified in Title 10 of the Code of Federal Regulations 
(10 CFR) Part 20 (Standards for Protection Against Radiation), Appendix 

B, Table II, Column 2 for radionuclides other than dissolved or 
entrained noble gases. For dissolved or entrained noble gases, the 
concentration shall be limited to 2E-4 (.0002) microcuries/ml total 
activity. 

2. The dose or dose commitment to a member of the public 
from radioactive materials in liquid effluents released to unrestricted 
areas shall be limited to the values in the following sections. 

3. 

a. Les~ than or equal to 1.5 mrem to the total body 
Less than or equal to 5 mrem to any organ 
-During any calender quarter 

b. Less than or equal to 3 mrem to the total body 
Less than or equal to 10 mrem to any organ 
-During any calender year 

MAXIMUM PERMISSIBLE CONCENTRATION (MPC) 
The Fermi 2 ODCM implements the MPC requirements of 10 CFR 

20 and NRC Regulatory Guide 1.21'by means of the following limits: 

A. Gases 

The dose rate due to gaseous effluents is calculated in 
accordance with the Fermi 2 ODCM. The maximum permissible dose rates 
for gaseous releases are defined in the Fermi 2 ODCM. 

ODCM Control 3.11.2.1.a (Dose rate at the site 
boundary from noble gases) : 

-Less than or equal to 500 mrem/year to the total body 
-Less than or equal to 3000 mrem/year to the skin 

ODCM Control 3.11.2.1.b (Dose rate at the site 
boundary from 1-131, 1-133, and particulates with half lives greater 
than 8 days): 

-Less than or equal to 1500 mrem/year to any organ 

B. Liquids 



Allowable liquid release rates are calculated in accordance
with the Fermi 2 ODCM. As required by ODCM Control 3.11.1.1, the MPC's
for liquids used for these calculations are taken from 10 CFR 20,
Appendix B, Table II, Column 2. The most restrictive MPC is used in all

cases. For dissolved and entrained gases the MPC of 2E-4 microcuries/ml
is applied. This MPC is based on the Xe-135 MPC in air (submersion
dose) converted to an equivalent concentration in water as discussed in
the International Commission on Radiological Protection (ICRP)
Publication 2.

4. AVERAGE ENERGY

The calculated site boundary dose rates for Fermi 2

are based on identification of individual isotopes and on use of dose
factors specific to each identified isotope or a highly conservative
dose factor. Average energy values are not used in these calculations,
and therefore need not be reported.

5. MEASUREMENTS AND APPROXIMATIONS OF TOTAL ACTIVITY

As required by NRC Regulatory Guide 1.21, this section

describes the methods used to measure the total radioactivity in
effluent releases and to estimate the overall errors associated with
these measurements. The effluent monitoring systems are described in

Chapter 11.4 of the Fermi 2 Updated Final Safety Analysis Report
(UFSAR).

A. Gaseous Effluents

1. Fission and Activation Gases

Samples are obtained from each of the seven plant
radiation monitors which continuously monitor the six ventilation

exhaust points and from the Offgas Vent Pipe which carries the gland
seal condenser exhaust, mechanical vacuum pump exhaust, and treated
offgas streams. The Offgas Vent Pipe effluent is released through one

of the six ventilation exhaust points (the reactor building exhaust
plenum). The fission and activation gases are quantified by gamma
spectroscopy analysis of periodic samples.

The values reported in Section 9 are the sums of all
fission and activation gases quantified at all monitored release points.

Considering the inherent variability in radiation
measurement, the variability in effluent stream composition, and the
uncertainties in effluent flow rate and instrument calibration, Detroit
Edison estimates that the uncertainty of the fission and activation gas
total release figures is less than plus or minus 8 percent.

2. Radioiodines

Allowable liquid release rates are calculated in accordance 
with the Fermi 2 ODCM. As required by OpCM Control 3.11.1.1, the MPC's 
for liquids used for these calculations are taken from 10 CFR 20, 
Appendix S, Table II, Column 2. The most restrictive MPC is used in all 
cases. For dissolved and entrained gases the MPC of 2E-4 microcuries/ml 
is applied. Thi~ MPC is based on the Xe-135 MPC in air (submersion 
dose) converted to an equivalent concentration in water as discussed in 
the International Commission on Radiological Protection (ICRP) 
Publication 2. 

4. AVERAGE ENERGY 
The calculated site boundary dose rates for Fermi 2 

are based on identification of individual isotopes and on use of dose 
factors specific to each identified isotope or a highly conservative 
dose factor. Average energy values are not used in these calculations, 
and therefore need not be reported. 

5. MEASUREMENTS AND APPROXIMATIONS OF TOTAL ACTIVITY 
As required by NRC Regulatory Guide 1.21, this section 

describes the methods used to measure the total radioactivity in 
effluent releases and to estimate the overall errors associated with 
these measurements. The effluent monitoring systems are described in 
Chapter 11.4 of the Fermi 2 Updated Final Safety Analysis Report 
(UFSAR) . 

A. Gaseous Effluents 

1. Fission and Activation Gases 

Samples are obtained from each of the seven plant 
radiation monitors which continuously monitor the six ventilation 
exhaust points and from the Offgas Vent Pipe which carries the gland 
seal condenser exhaust, mechanical vacuum pump exhaust, and treated 
offgas streams. The Offgas Vent Pipe effluent is released through one 
of the six ventilation exhaust points (the reactor building exhaust 
plenum). The fission and activation gases are quantified by gamma 
spectroscopy analysis of periodic samples. 

The values reported in Section 9 are the sums of all 
fission and activation gases quantified at all monitored release points. 

Considering the inherent variability in radiation , 
measurement, the variability in effluent stream composition, and the 
uncertainties in effluent flow rate and instrument calibration, Detroit 
Edison estimates that the uncertainty of the fission and activation gas 
total release figures is less than plus or minus 8 percent. 

2. Radioiodines 



Samples are obtained from each of the seven plant
radiation monitors, which continuously monitor the six ventilation

exhaust points. The radioiodines are entrained on charcoal and then
quantified by gamma spectroscopy analysis. For each sample the duration

of sampling and continuous flow rate through the charcoal are used in
determining the concentration of radioiodines. From the flow rate of

the ventilation system a rate of release can be determined.

The values reported in Section 9 are the sums of all

radioiodines quantified at all continuously monitored release points.

Considering the inherent variab'ility in radiation
measurements, the variability in effluent stream composition, and the

uncertainty in sample and effluent flow rates, Detroit Edison estimates
that the uncertainty of the total radioiodine release figures is less
than plus or minus 5 percent.

3. Particulates

Samples are obtained from each of the seven plant

effluent radiation monitors, which continuously monitor the six
ventilation exhaust points. The particulates are collected on a filter

and then quantified by gamma spectroscopy analysis. For each sample,

the duration of sampling and continuous flow rate through the filter are
used in determining the concentration of particulates. From the flow

rate of the ventilation system a rate of release can be determined.

Quarterly, the filters from each ventilation release
point are composited and then radiochemically separated and analyzed for

Strontium (Sr)-89/90 using various analytical methods. If found these
radionuclides are reported as total particulate activity.

The values reported in Section 9 are the sums of all

particulates quantified at all monitored release points.

Considering the inherent variability in radiation
measurements, the variability in effluent stream composition, and the
uncertainties in instrument calibration and in sample and effluent flow
rates, Detroit Edison estimates that the the uncertainty of the total

particulate release figures is less than plus or minus 3 percent.

4. Tritium

Samples are obtained for each of the seven plant

effluent radiation monitors which continuously monitor the six
ventilation exhaust points. The sample is passed through a bottle

containing water and the tritium is "washed" out to the collecting
water. Portions of the collecting water are analyzed for tritium using

liquid scintillation counting techniques. For each sample, the duration

of sample and sample flow rate is used to determine the concentration.
From the flow rate of the ventilation system a release rate can be
determined.

Samples are obtained from each of the seven plant 
radiation monitors, which continuously monitor the six ventilation 
exhaust points. The radioiodines are entrained on charcoal and then 
quantified by gamma spectroscopy analysis. For each sample the duration 
of sampling and continuous flow rate through the charcoal are used in 
determining the concentration of radioiodines. From the flow rate of 
the ventilation system a rate of release can be determined. 

The values reported in Section 9 are the sums of all 
radioiodines quantified at all continuously monitored release points. 

Considering the inherent variab'ility in radiation 
measurements, the variability in effluent stream composition, and the 
uncertainty in sample and effluent flow rates, Detroit Edison estimates 
that the uncertainty of the total radioiodine release figures is less 
than plus or minus 5 percent. 

3. Particulates 

Samples are obtained from each of the seven plant 
effluent radiation monitors, which continuously monitor the six 
ventilation exhaust points. The particulates are collected on a filter 
and then quantified by gamma spectroscopy analysis. For each sample, 
the duration of sampling and continuous flow rate through the filter are 
used in determining the concentration of particulates. From the flow 
rate of the ventilation system a rate of release can be determined. 

Quarterly, the filters from each ventilation release 
point are composited and then radiochemically separated and analyzed for 
Strontium (Sr)-89/90 using various analytical methods. If found these 
radionuclides are reported as total particulate activity. 

The values reported in Section 9 are the sums of all 
particulates quantified at all monitored release points. 

Considering the inherent variability in radiation 
measurements, the variability in effluent stream composition, and the 
uncertainties in instrument calibration and in sample and effluent flow 
rates, Detroit Edison estimates that the the uncertainty of the total 
particulate release figures is less than plus or minus 3 percent. 

4. Tritium 

Samples are obtained for each of the seven plant 
effluent radiation monitors which continuously monitor the six 
ventilation exhaust points. The sample is passed through a bottle 
containing water and the tritium is "washed" out to the collecting 
water. Portions of the collecting water are analyzed for tritium using 
liquid scintillation counting techniques. Fo~ each sample, the duration 
of sample and sample flow rate is used to determine the concentration. 
From the flow rate of the ventilation system a release rate can be 
determined. 



The values reported in Section 9 are the sums of all

tritium quantified at all monitored release points.

Considering the inherent variability in radiation

measurement, the variability in effluent stream composition, and the

uncertainties in instrument calibration, sample and effluent flow rates,

and collection efficiency, Detroit Edison estimates that the uncertainty

of total gaseous tritium release figures is less than plus or minus 34

percent.

5. Gross Alpha

The gaseous particulate filters from the seven plant

effluent radiation monitors are stored for one week to allow for decay

of naturally occurring alpha emitters. These filters are then analyzed

for gross alpha radioactivity by gas proportional counting, and any such

radioactivity found is assumed to be plant related. The quantity of

alpha emitters released can then be determined from sample flow rate,

sample duration, and stack flow rate.

The values reported in Section 9 are the sums of all

alpha emitters quantified at all monitored release points.

Considering the inherent variability in radiation

measurements, the variability in effluent stream composition, and the

uncertainties in instrument calibration and in sample and effluent flow

rates, Detroit Edison estimates that the uncertainty of the total

gaseous gross alpha release figures is less than plus or minus 10

percent.

B. Liquid Effluents

The liquid radwaste processing system and the liquid

effluent monitoring system are described in the Fermi 2 UFSAR.

1. Fission and activation products

Before the contents of each holding tank is discharged

to the environment, a representative sample of the tank's contents is

taken and retained. The sample allows for the determination of

radioactive material concentrations and establishes the rate at which

the radioactive material can be discharged to the environment.

At the end of the calendar quarter a composite sample

is made of all discharge samples taken during the quarter. This

composite sample consists of portions of each discharge sample which are

proportional to the volumes discharged. The composite sample is

analyzed for Iron (Fe)-55 and Strontium (Sr)-89/90. Radiochemical

separations and various analytical methods are used to quantify the

amounts of Sr-89/90 and Fe-55.

The values reported in Section 9 are the sums of all 
tritium quantified at all monitored release points. 

Considering the inherent variability in radiation 
measurement, the variability in effluent stream composition, and the 
uncertainties in instrument calibration, sample and effluent flow rates, 
and collection efficiency, Detroit Edison estimates that the uncertainty 
of total gaseous tritium release figures is less than plus or minus 34 
percent. 

5. Gross Alpha 

The gaseous particulate filters from the seven plant 
effluent radiation monitors are stored for one week to allow for decay 
of naturally occurring alpha emitters. These filters are then analyzed 
for gross alpha radioactivity by gas proportional counting, and any such 
radioactivity found is assumed to be plant related. The quantity of 
alpha emitters released can then be determined from sample flow rate, 
sample duration, and stack flow rate. 

The values reported in Section 9 are the sums of all 
alpha emitters quantified at all monitored release points. 

Considering the inherent variability in radiation 
measurements, the variability in effluent stream composition, and the 
uncertainties in instrument calibration and in sample and effluent flow 
rates, Detroit Edison estimates that the uncertainty of the total 
gaseous gross alpha release figures is less than plus or minus 10 
percent. 

B. Liquid Effluents 

The liquid radwaste processing system and the liquid 
effluent monitoring system are described in the Fermi 2 UFSAR. 

1. Fission and activation products 

Before the contents of each holding tank is discharged 
to the environment, a representative sample of the tank's contents is 
taken and retained. The sample allows for the determination of 
r~dioactive material concentrations and establishes the rate at which 
the radioactive material can be discharged to the environment. 

At the end of the calendar quarter a composite sample 
is made of all discharge samples taken during the quarter. This 
composite sample consists of portions of each discharge sample which are 
proportional to the volumes discharged. The composite sample is 
analyzed for Iron (Fe)-55 and Strontium (Sr)-89/90. Radiochemical 
separations and various analytical methods are used to quantify the 
amounts of Sr-89/90 and Fe-55. 



The values reported in Section 8 are the sums of all

fission and activation products found in all batch releases. Also

reported in Section 8 are the pre-dilution waste volume (the total

volume of waste sample tanks released), the post-dilution waste volume

(the total tank volume released plus the volume of circulating water

released while the tanks were being released), and the total dilution

volume discharged (the total volume of circulating water released during

the reporting period).

Considering the inherent variability in radiation

measurement and the uncertainties in volume measurements and instrument

calibration, Detroit Edison estimates that the uncertainty in total

liquid fission and activation product release figures is less than plus

or minus 5 percent.

2. Tritium

Before the contents of each holding tank is discharged

to the environment, a representative sample of the tank contents is

taken and retained. At the end of the calendar month a composite sample

is made of all discharge samples taken during the month. This

composite sample consists of portions of each discharge sample which are

proportional to the volumes discharged. The composite sample is

analyzed for tritium by liquid scintillation counting.

The values reported in Section 8 sums all tritium

quantified from all batch releases.

Considering the inherent variability in radiation

measurement and the uncertainties in volume measurement and instrument-

calibration, Detroit Edison estimates the uncertainty in total tritium

release figures is less than plus or minus 15 percent.

3. Dissolved and Entrained Gases

Prior to releasing liquid radioactive waste to the

environment a sample is taken from the radwaste holding tank. This

sample is representative of the tank's contents. The sample is examined

using gamma spectroscopy to determine the dissolved and entrained noble

gases.

The values reported in Section 8 are the sums of all

radioactive gases found for all batch releases.

Considering the inherent variability in radiation

measurement and the uncertainties in instrument calibration and volume

measurements, Detroit Edison estimates that the uncertainty in total

dissolved and entrained gas release figures is less than plus or minus

15 percent.

4. Gross Alpha

The values reported in Section 8 are th~ sums of all 
fission and activation products found in all batch releases. Also 
reported in Section 8 are the pre-dilution waste volume (the total 
volume of waste sample tanks released), the post-dilution waste volume 
(the total tank volume released plus the volume of circulating water 
released while the tanks were being released), and the total dilution 
volume discharged (the total volume of circulating water released during 
the reporting period) . 

Considering the inherent variability in radiation 
measurement and the uncertainties in volume measurements and instrument 
calibration, Detroit Edison estimates that the uncertainty in total 
liquid fission and activation product release figures is less than plus 
or minus 5 percent. 

2. Tritium 

Before the contents of each holding tank is discharged 
to the environment, a representative sample of the tank contents is 
taken and retained. At the end of the calendar month a composite sample 
is made of all discharge samples taken during the month. This 
composite sample consists of portions of each discharge sample which are 
proportional to the volumes discharged. The composite sample is 
analyzed for tritium by liquid scintillation counting. 

The values reported in Section 8 sums all tritium 
quantified from all batch releases. 

Considering the inherent variability in radiation 
measurement and the uncertainties in volume measurement and instrument 
calibration, Detroit Edison estimates the uncertainty in total tritium 
release figures is less than plus or minus 15 percent. 

3. Dissolved and Entrained Gases 

Prior to releasing liquid radioactive waste to the 
environment a sample is taken from the radwaste holding tank. This 
sample is representative of the tank's contents. The sample is examined 
using gamma spectroscopy to determine the dissolved and entrained noble 
gases. 

The values reported in Section 8 are the sums of all 
radioactive gases found for all batch releases. 

Considering the inherent variability in radiation 
measurement and the uncertainties in instrument calibration and volume 
measurements, Detroit Edison estimates that the uncertainty in total 
dissolved and entrained gas release figures is less than plus or minus 
15 percent. 

4. Gross Alpha 



Before the contents of each holding tank is discharged

to the environment, a representative sample of the tank's contents is

taken and retained. At the end of the calendar month a composite sample

is made of all discharge samples taken during the month. This composite

sample consists of portions of each discharge sample which are

proportional to the volumes discharged. The composite sample is

analyzed for gross alpha radioactivity by gas proportional counting.

The values reported in Section 8 are the sums of the

gross alpha radioactivity from all batch releases.

Considering the inherent variability in radiation

measurement and the uncertainty in volume measurements and instrument

calibration, Detroit Edison estimates that the uncertainty in total

liquid gross alpha release figures is less than plus or minus 43

percent.

6. ABNORMAL RELEASES

For the purpose of this report, an abnormal release is any

release of radioactive material not performed in accordance with the

Fermi 2 license and implementing procedures. No abnormal releases

occurred during the reporting period.

7. BATCH RELEASES

As required by Regulatory Guide 1.21, a summary of data for

batch releases must be provided in this report. The following batch

liquid releases from radwaste holding tanks to the circulating water

decant line occurred between January 1, 1993 and June 30, 1993 (all

these releases occurred during the first quarter of 1993):

Number of releases: 6

Total time for all releases: 2742

minutes

Maximum time for a release: 464

minutes

Average time for a release: 457

minutes

Minimum time for a release: 448

minutes

The only batch gaseous releases from Fermi 2 are the venting

or purging of the primary containment (drywell or torus) atmosphere.

These venting or purging releases pass through the reactor building

ventilation or standby gas treatment system and are monitored by the

final effluent monitors for these pathways. Separate data on these

venting or purging releases are not reported because the associated data

are already included in the gaseous effluent release data (Section 5.A

and Section 9).

10. SOLID WASTE AND IRRADIATED FUEL SHIPMENTS

A. Solid Waste Shipped Offsite for burial or disposal (not

irradiated fuel): No shipments in this reporting period.

Before the contents of each holding tank is discharged 
to the environment, a representative sample of the tank's contents is 
taken and retained. At the end of the calendar month a composite sample 
is made of all discharge sa~ples taken during the month. This composite 
sample consists of portions of each discharge sample which are 
proportional to the volumes discharged. The composite sample is 
analyzed for gross alpha radioactivity by gas proportional counting. 

The values reported in Section 8 are the sums of the 
gross alpha radioactivity from all batch releases. 

Considering the inherent variability in radiation 
measurement and the uncertainty in volume measurements and instrument 
calibration, Detroit Edison estimates that the uncertainty in total 
liquid gross alpha release figures is less than plus or minus 43 
percent. 

6. ABNORMAL RELEASES 
For the purpose of this report, an abnormal release is any 

release of radioactive material not performed in accordance with the 
Fermi 2 license and implementing procedures. No abnormal releases 
occurred during the reporting period. 

7. BATCH RELEASES 
As required by Regulatory Guide 1.21, a summary of data for 

batch releases must be provided in this report. The following batch 
liquid releases from radwaste holding tanks to the circulating water 
decant line occurred between January 1, 1993 and June 30, 1993 (all 
these releases occurred during the first quarter of 1993) : 

Number of releases: 6 
Total time for all releases: 2742 
minutes 
Maximum time for a release: 464 
minutes 
Average time for a release: 457 
minutes 
Minimum time for a release: 448 
minutes 

The only batch gaseous releases from Fe+mi 2 are the venting 
or purging of the primary containment (drywell or torus) atmosphere. 
These venting or purging releases pass through the reactor building 
ventilation or standby gas treatment system and are monitored by the 
final effluent monitors for these pathways. Separate data on these 
venting or purging releases are not reported because the associated data 
are already included in the gaseous effluent release data (Section 5.A 
and Section 9). 

10. SOLID WASTE AND IRRADIATED FUEL SHIPMENTS 
A. Solid Waste Shipped Offsite for burial or disposal (not 

irradiated fuel): No shipments in this reporting period. 



B. Irradiated Fuel Shipments: No shipments in this

reporting period.

11. RADIATION INSTRUMENTATION

Fermi 2 ODCM Controls 3.3.7.11, Radioactive Liquid Effluent

Monitoring Instrumentation, and 3.3.7.12, Radioactive Gaseous Effluent

Monitoring Instrumentation, require that those monitors which exceed the

time specified for out of service status be reported in the next

Semiannual Effluent Release Report. During this reporting period,

January through June of 1993, the time specified in the action

statements for these monitors was not exceeded.

12.

there were

CHANGES TO THE PROCESS CONTROL PROGRAM (PCP)

During this reporting period, January through June of 1993,

no changes to the Process Control Program Manual.

13. CHANGES TO DOSE CALCULATION AND ENVIRONMENTAL MONITORING

LOCATIONS

During this reporting period, January through June 1993,

there was one change to an environmental monitoring location: Offsite

TLD number 34 (T34) was relocated from the east to the west side of Port

Creek Road. This is a negligible change in the distance of this TLD

from the plant.

14. CHANGES TO THE OFFSITE DOSE CALCULATION MANUAL (ODCM)

In June 1993, revisions of sections 0.0, 3.0, 4.0, and 7.0 of

the ODCM were approved. Appendix A contains these revisions, together

with supporting documents.

15. MAJOR CHANGES TO RADIOACTIVE WASTE SYSTEMS

During this reporting period, January through June of 1993,

there were no major changes to the liquid, gaseous, or solid radioactive

waste treatment systems.

16. LIQUID HOLDUP TANKS EXCEEDING LIMITS

Fermi 2 Technical Specification 3.11.1.4 requires that the

quantity of radioactive material contained in any outside temporary tank

shall be limited to 10 curies, excluding tritium and dissolved or

entrained noble gases. During this reporting period, January through

June of 1993, this activity limit for such tanks was not exceeded.

8. LIQUID EFFLUENT SUMMARY

REPORT CATEGORY

BY QUARTER

TYPE OF ACTIVITY

REPORTING PERIOD

SEMIANNUAL SUMMATION OF ALL RELEASES

ALL LIQUID EFFLUENTS

QUARTER I AND QUARTER 2

TYPE OF EFFLUENT : UNIT QUARTER 1 QUARTER 2

A. FISSION AND ACTIVATION PRODUCTS

1. TOTAL RELEASE (NOT INCLUDING

TRITIUM, GASES, ALPHA) : CURIES : 1.48E-03 : O.OOE+00

B. Irradiated Fuel Shipments: No shipments in this 
reporting period. 

11. RADIATION INSTRUMENTATION 
Fermi 2 ODCM Controls 3.3.7.11, Radioactive Liquid Effluent 

Monitoring Instrumentation, and 3.3.7.12, Radioactive Gaseous Effluent 
Monitoring Instrumentation, require that those monitors which exceed the 
time specified for out of service status be reported in the next 
Semiannual Effluent Release Report. During this reporting period, 
January through June of 1993, the time specified in the action 
statements for these monitors was not exceeded. 

12. CHANGES TO THE PROCESS CONTROL PROGRAM (PCP) 
During this reporting period, January through June of 1993, 

there were no changes to the Process Control Program Manual. 

13. CHANGES TO DOSE CALCULATION AND ENVIRONMENTAL MONITORING 
LOCATIONS 
During this reporting period, January through June 1993, 

there was one change to an environmental monitoring location: Offsite 
TLD number 34 (T34) was relocated from the east to the west side of Port 
Creek Road. This is a negligible change in the distance of this TLD 
from the plant. 

14. CHANGES TO THE OFFSITEDOSE CALCULATION MANUAL (ODCM) 
In June 1993, revisions of sections 0.0, 3.0, 4.0, and 7.0 of 

the ODCM were approved. Appendix A contains these revisions, together 
with supporting documents. 

15. MAJOR CHANGES TO RADIOACTIVE WASTE SYSTEMS 
During this reporting period, January through June of 1993, 

there were no major changes to the liquid, gaseous, or solid radioactive 
waste treatment systems. 

16. LIQUID HOLDUP TANKS EXCEEDING LIMITS 
Fermi 2 Technical Specification 3.11.1.4 requires that the 

quantity of radioactive material contained in any outside temporary tank 
shall be limited to 10 curies, excluding tritium and dissolved or 
entrained noble gases. During this reporting period, January through 
June of 1993, this activity limit for such tanks was not exceeded. 

8. LIQUID EFFLUENT SUMMARY 
REPORT CATEGORY 
BY QUARTER 
TYPE OF ACTIVITY 
REPORTING PERIOD 

TYPE OF EFFLUENT 

A. FISSION AND ACTIVATION PRODUCTS 

1. TOTAL RELEASE (NOT INCLUDING 
TRITIUM, GASES, ALPHA) 

! 

SEMIANNUAL SUMMATION OF ALL RELEASES 

ALL LIQUID EFFLUENTS 
QUARTER 1 AND QUARTER 2 

UNIT : QUARTER 1 

CURIES 1.48E-03 

QUARTER 2 

O.OOE+OO 



2. AVERAGE DILUTED CONCENTRATION

DURING PERIOD : uCi/ml 1.76E-10 : O.00E+00

3. MAXIMUM PERCENT OF ODCM CONTROL

LIMIT FOR A SINGLE RELEASE % 1.96E-01 : 0.OOE+00

B. TRITIUM

1. TOTAL RELEASE CURIES : 3.73E-01 :.OOE+00

2. AVERAGE DILUTED CONCENTRATION

DURING PERIOD : uCi/ml 4.42E-08 O.OE+00

3. PERCENT OF ODCM

CONTROL LIMIT % 7.27E-02 O.OOE+00

C. DISSOLVED AND ENTRAINED GASES

1. TOTAL RELEASE CURIES 9.17E-06 :.00E+00

2. AVERAGE DILUTED CONCENTRATION

DURING PERIOD uCi/ml 1.09E-12 O.OOE+00

3. MAXIMUM PERCENT OF ODCM CONTROL

LIMIT FOR A SINGLE RELEASE % 1.87E-04 O.OE+00

D. GROSS ALPHA RADIOACTIVITY (Note: N.D. = No activity detected)

1. TOTAL RELEASE : CURIES : N.D. : N.D.

E. WASTE VOL RELEASED

(PRE-DILUTION) : LITERS : 3.94E+05 : O.OOE+00

F. WASTE VOL RELEASED

(POST-DILUTION) : LITERS : 1.71E+08 : O.0OE+00

G. TOTAL VOLUME DILUTION

DISCHARGED : LITERS : 8.43E+09 : 9.33E+09

8. LIQUID EFFLUENT SUMMARY (continued)

REPORT CATEGORY : SEMIANNUAL LIQUID BATCH RELEASES

TYPE OF ACTIVITY : TOTALS FOR EACH NUCLIDE RELEASED

ALL RADIONUCLIDES

REPORTING PERIOD : QUARTER 1 AND QUARTER 2

BATCH RELEASES

UNIT : QUARTER 1 : QUARTER 2

NUCLIDE

ALL NUCLIDES

2. AVERAGE DILUTED CONCENTRATION 
DURING PERIOD uCi/ml 1.76E-1O O.OOE+OO 

3. MAXIMUM PERCENT OF ODCM CONTROL 
iIMIT FOR A SINGLE RELEASE % 1.96E-Ol O.OOE+OO 

j 
: 

B. TRITIUM 

1. TOTAL RELEASE CURIES 3.73E-Ol O.OOE+OO 

2. AVERAGE DILUTED CONCENTRATION 
DURING PERIOD uCi/ml 4.42E-OB O.OOE+OO 

3. PERCENT OF ODCM 
CONTROL LIMIT % 7.27E-02 O.OOE+OO 

C. DISSOLVED AND ENTRAINED GASES 

1. TOTAL RELEASE CURIES 9.17E-06 O.OOE+OO 

2. AVERAGE DILUTED CONCENTRATION 
DURING PERIOD uCi/ml 1.09E-12 O.OOE+OO 

3. MAXIMUM PERCENT OF ODCM CONTROL 
LIMIT FOR A SINGLE RELEASE % 1.B7E-04 O.OOE+OO 

D . . GROSS ALPHA RADIOACTIVITY (Note: N.D. = No activity detected) 

1. TOTAL RELEASE : CURIES : N.D. : N.D. 

E" WASTE VOL RELEASED 
(PRE-DILUTION) LITERS 3.94E+OS O.OOE+OO 

F. WASTE VOL RELEASED 
(POST-DILUTION) LITERS 1.71E+OB O.OOE+OO 

G. TOTAL VOLUME DILUTION 
DISCHARGED : LITERS B.43E+09 9.33E+09 

8. LIQUID EFFLUENT SUMMARY (continued) 
REPORT CATEGORY SEMIANNUAL LIQUID BATCH RELEASES 
TYPE OF ACTIVITY 

REPORTING PERIOD 

NUCLIDE 
ALL NUCLIDES 

TOTALS FOR EACH NUCLIDE RELEASED 
ALL RADIONUCLIDES 
QUARTER 1 AND QUARTER 2 
BATCH RELEASES 

UNIT : QUARTER 1 QUARTER 2 



H-3

Cr-51

Mn-54

Co-58

Co-60
Zn-65

Sr-89

Sb-125
Xe-133

Cs-134

Cs-137

Ce-141

Ce-144

CURIES
CURIES

CURIES

CURIES

CURIES

CURIES

CURIES

CURIES

CURIES

CURIES

CURIES

CURIES

CURIES

: 3.73E-01

1 1.56E-04
* 3.51E-04

: 6.13E-05

: 5.52E-04
1 1.40E-04

1 1.89E-04

: 1.87E-05
: 9.17E-06

-*<4.2E-08

: 8.29E-06
:*<3.7E-08

:*<1.5E-07

O.OOE+00
0 . OOE+00
0 . OOE+00
0 . OOE+00
0 . OOE+00
0 . OOE+00
0 . OOE+00
0 .OE+00
0 . OE+00
0. OOE+O0

O . OOE+O0

O.OOE+O0

O.OOE+00

Total for Period : CURIES : 3.74E-01 : 0.OOE+00

* Less than Lower Limit of Detection (LLD), i.e. the maximum

sensitivity of measurement, in units of microcuries per milliliter

(uCi/ml).

9. GASEOUS EFFLUENT SUMMARY
REPORT CATEGORY
BY QUARTER
TYPE OF ACTIVITY
REPORTING PERIOD

SEMIANNUAL SUMMATION OF ALL RELEASES

ALL AIRBORNE EFFLUENTS

QUARTER 1 AND QUARTER 2

: UNIT : QUARTER 1 : QUARTER 2

TYPE OF EFFLUENT

A. FISSION AND ACTIVATION GASES

1. TOTAL RELEASE : CURIES 2.76E+01 2.50E+01

2. AVERAGE RELEASE RATE FOR PERIOD uCi/sec 3.55E+00 3.18E+00

B. RADIOIODINES

1. TOTAL IODINE - 131 : CURIES 5.36E-04 6.21E-04

2. AVERAGE RELEASE RATE FOR PERIOD uCi/sec 6.89E-05 7.90E-05

C. PARTICULATES

1. PARTICULATES

(HALF-LIVES>8 DAYS) CURIES 9.03E-05 1.16E-04

2. AVERAGE RELEASE RATE FOR PERIOD uCi/sec 1.16E-05 1.48E-05

3. GROSS ALPHA RADIOACTIVITY CURIES 1.03E-06 1.23E-06

D. TRITIUM

1. TOTAL RELEASE : CURIES 2.36E+00 :*<5.OE-08

H-3 CURIES 3.73E-01 O.OOE+OO 
Cr-S1 CURIES 1.S6E-04 O.OOE+OO 
Mn-S4 CURIES 3.S1E-04 O.OOE+OO 
Co-58 CURIES 6.13E-OS O.OOE+OO 
Co-60 CURIES S.S2E-04 O.OOE+OO 
Zn-6S CURIES 1.40E-04 O.OOE+OO 
Sr-89 CURIES 1.89E-04 O.OOE+OO 
Sb-12S CURIES 1.87E-OS O.OOE+OO 
Xe-133 CURIES 9.17E-06 O.OOE+OO 
Cs-134 CURIES :*<4.2E-08 O.OOE+OO 
Cs-137 CURIES : 8.29E-06 O.OOE+OO 
Ce-141 CURIES :*<3.7E-08 O.OOE+OO 
Ce-144 CURIES :*<1.SE-07 O.OOE+OO 

Total for Period CURIES : 3.74E-01 O.OOE+OO 

* Less than Lower Limit of Detection (LLD), i.e. the maximum 
sensitivity of measurement, in units of microcuries per milliliter 
(uCi/ml) . 

9. GASEOUS EFFLUENT SUMMARY 
REPORT CATEGORY 
BY QUARTER 
TYPE OF ACTIVITY 
REPORTING PERIOD 

TYPE OF EFFLUENT 

A. FISSION AND ACTIVATION GASES 

1. TOTAL RELEASE 

2. AVERAGE RELEASE RATE FOR PERIOD 

B. RADIOIODINES 

1. TOTAL IODINE - 131 

2. AVERAGE RELEASE RATE FOR PERIOD 

C. PARTICULATES 

1. PARTICULATES 
(HALF-LIVES>8 DAYS) 

2. AVERAGE RELEASE RATE FOR PERIOD 

3. GROSS ALPHA RADIOACTIVITY 

D. TRITIUM 

1. TOTAL RELEASE 

SEMIANNUAL SUMMATION OF ALL RELEASES 

ALL AIRBORNE EFFLUENTS 
QUARTER 1 AND QUARTER 2 

UNIT : QUARTER 1 

CURIES 2.76E+01 

uCi/sec 3.SSE+00 

CURIES S.36E-04 

uCi/sec 6.89E-OS 

CURIES 9.03E-OS 

uCi/sec 1.16E-OS 

CURIES 1.03E-06 

CURIES 2.36E+00 

QUARTER 2 

2.S0E+01 

3.18E+00 

6.21E-04 

7.90E-OS 

1.16E-04 

1.48E-OS 

1.23E-06 

:*<S.OE-08 
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Fermi 2
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Nke*por. Michigan 48166
(313) 5SE-5249.

Mazvh 371,t 1995

U. f Nuclear Regulatory Commission
Attn: Document Control Desk
Washington D.C. 20555

References: 1) Derni N 2
NRC Docket No. 50-341
NRC License No. NPF43

2) Appendix A;, Facility Operating License No.NPF43, Technical Specification 6.9.1.8

Subject: Anflmun D0. tul;• .r-fFud- Pfflevt DloIn,, rvwot,.

/

The Annual Radioactive Effluent Release Report for Fermi 2 is attached. Thisreport is being transmitted in compliance with Reference 2 and Regulatory Guide1.21, Revision 1. The attached report covers the period from January 1 hughDecember 31, 1994.

Please direct any questions or requests for additional information to Lynda. CraineSupervizor, Radiological Healthi, at (313) 586-1388.

Sin'Cerely. "

i
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Subject: Annual Radioactive Effluent Reb;ase R«POrt 

The Annual Radioactive Effluent Release Report for Fenni 2 is attached. :This. 
report is being transmitted in compliance with Reference 2 and ReguJatoty Guide 
1.21, Revision 1. The :tttached report covers the period from January 1.gh 
December 31. 1994. '"i 

Please direct any questions or requests for additional information to Lyn4Crai~ 
Superviror. Radiological Health. at (313) 586-1388. 
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SUMMARY

The Fermi 2 Nuclear Power Plant maintains a comprehensive program of
monitoring and controlling the release of radioactive material from the site. The
releases covered in this report are of three types: liquid releases, gaseous
releases, and radioactive waste shipments.

In a liquid -lease, a tank containing radioactive water is sampled for analysis
prior to release. Based on the analysis, the amounts of radioactivity in the tank,
and the potential radiation dose to a4 member of the public are determined, and
these figures are corpared to federal limits. Conservative assumptions are used
In calculating the radiation dose. Forexample, it is assumed that an individual
eats 46 pounds of fish per year from Lake Erie caught directly offshore of the
Fermi 2 plant discharge point.

I

The tank will be released only after it.:is determined that federal limits are not
exceeded. The contents of the tankbare diluted by clean water (from the
circulating water decant line) as the tank is released in a-ratio of approximately
400 gallons of clean water to one gaflon of tank water for tanks located in the
Radwaste Building basement (the normal release pathway). In the case of a
Condensate Storage Tank release (an alternate release pathway approved in
January 1994 by the plant Onsite Review Organization), this ratio is
approximately 50 gallons of clean water to one gallon of tank water. The release
Is continuously monitored 'y radiation detectors.

As a result of the December 25, 1993 turbine incident the radwaste system and
the normal liquid release pathway were not available. In 1994, there were 3 liquid
releases from the Condensate Storage Tank, and no releases from the tanks In
the Radwaste Building basement. In accordance with ALARA (As Low As.,
Reasonably Achievable) principles, the three Condensate Storage Tank batches
were thoroughly demineralized and filtered using portable equipment in order to
ensure that the most restrictive Fermi 2 liquid effluent limit (monthly projected
dose to the total body) would not be exceeded. The Condensate Storage Tank
release pathway and associated monitoring equipment were designed to be as
similar as possible to the normal release configuration. A new radiation monitor
was purchased and installed ir, the discharge path; the entire discharge path was
hard-piped; and the release was routed to the circulating water decant line and
monitored by the circulating water decant line radiation monitor, as with a normal
reese.

.* A
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SUMMARY 

The F~""i 2 Nuclear Power Plant maintains a comprehensive program of 
monitoring and controlling the releaSe of radioactive material from the site. The 
releases covered in this report are Ofthree types: liquid releases, gaseou$ 
refeases. and radioactive waste shipments. 

In a liquid -·I~ase. a tank containing radioactive water is sampled for anaJysis 
prior to release. Based on the analysis, the amounts of radioactivity in the tank, . 
and the potential radialion dose to a member 'of the public "ire determined, and. 
these figures are corrf)ared to federallimlts. Conservative assumptions are used .. ' . 
in calculating the radidtion dose. For example, it is assumed that an individual 
eats 46 pounds of fish per year from Lake Erie caught directly offshore of the 
Fermi 2 plant discharge point. 

The tank will be released only afterifis determined that federal limits are not . 
exceeded. The contents of the tank.'are diluted by clean water (from the 
circulating water decant line) as the,t~nk is released in a: ratio of approximately, 
400 gallons of clean water to one g~"on of tank water for tanks located in the 
Radwaste Building basement (the nt)rmal release pathway). In the case of a 
Condensate Storage Tank release (an alternate release pathway approved In " •. ' 
January 1994 by the plant On site Review Organization)., this ratio is 
approximately 50 gallons of clean Wf;iter to one gallon of tank water. The rele,ase 
is continuously monitored.,y radiation detectors. 

As 8 result of the December 25. 1993 turbine incident, the radwaste system and, 
the normal liquid release pathway were not available. In 1994. there were 3 liquid 
releases from the Condensate Storage Tank. and no releases from the tanks in 
the Radwaste Building basement. In accordance with ALARA (As low As, . ." '. 
Reasonably Achievable) principles. the three CondenSate Storage Tank batches ' 
were thoroughly demineralized and,filtered using portable equipment in order to 
ensure that the most restrictive Fermi 2 liquid effluent limit (monthly ,projected , 
dose to the total body) would not be exceeded. The Condensate Storage Tank ,'. 
release pathway and associated monitoring equipment were designed to be as 
similar as possible to the normal release configuration. A new radiation monitor 
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The three 1994 liquid releases contained 2.4 curies of tritium z nld 0.011 curies of

other radioactive material. This amount of tritium is high compa ed with previous

years, simply because a larger volume of water was released. The tritium

concentration in plant water is essentially constant, and it cannot be removed.

However, the dose impact of tritium is relatively low. Due to the thorough water
cleanup, the amount of other radioactive material is fairly low compared with

previous years, despite the large volume released: This is due to Detroit Edison's

commitmenL ., maintain all radioactive releases As Low.As Reasonably -

Achievable (ALARA).

The calculated 1994 liould effluent radiation dose to the maximally exposed:

Individual due to 1-131, 1-133, tritium, and particulates with half lives greater than

8 days, was 0.064 mrem to the total body and 0.085 mrem to the maximally

exposed organ. (These values are 2.2% and 0.85% of federal limits,

respectively.)

Fermi 2 is continuing to work toward minimizing or eliminating liquid releases.

'Between the last Condensate Storage Tank release in April 1994 and the date of

this report (March 1995), there were no liquid radioactive releases from Fermi 2.

Radioactive gaseous releases occur as part of the normal operation c'f Fermi 2.

There are six ventilation system release points, or "stacks", each of which is

monitored by a sophisticated and sensitive radiation monitor which continuously .

extracts a sample from the .itack effluent. Since any gaseous radioactive
material is diluted by the building ventilation air flow, the stack concentrations are

small. in fact, radioactivematerial is not detected in most stack samples. All

* sample results are compared with federal limits to'ensure they are not exceeded. ..

If the amount of radioactivity in the effluent of any stack approaches a federal

limit, an alarm will be activated in the Fermi 2 control room to alert operations

personnel. After evaluating the situation, the operators may choose to order

Increased sampling, shut down building ventilation, or divert the effluent sMmam to

a special gaseous treatment system so that federal limits are not exceeded.

In 1994, the amount of radioiodines and particulate radionuclides with haf lives

greater than 8 days in gaseous releases was 0.00027 curies. The amount of

noble gases released in 1994 was 0.49 curies. These quantities are considerably J.

less than those seen in -previous years due to the fact that the plant did not

operate above low power levels in 1994.

Estimated annual radiation doses due to gaseous effluents from Fermi 2 are

Included in this report. Noble gas doses to air at the site boundary in 1994 were

0.00015 mrad gamma and 0.000075 mrad beta. These doses are 0.0015% and

0.00038%, respectively, of federal limits. Dose to the maximally exposed organ

•,•.•,•_5
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The three 1994 liquid releases contained 2.4 curies of tritium i: '1d 0.011 curies of 
other radioactive material. This amount of tritium is high comp~'ed with previous 
years, simply because a larger volume of water was released. The tritium . 
concentration in plant water is essentially constant, and itcarinot be removed. 
However, the dose impact of tritium is relativeJy low. Due to the thorough water 
cleanup. the amount of other radioactive material is fairly low compared with 

. previous years, despite the large volume released: This is due to Oetroit Edison;s 
commitmenL .... maintain all radioacti~e releases As low.As Reasonably 
Achievable (ALARA). 

, . 'TtMt catcUiated 1994 iioufd effluent rctdiation dose to the maximally exposed .• ' . , ...... . 
Individual due to 1-131, 1-133, tritium, and particulates with half lives greater than 
8 days, was 0.064 mremto the total body and 0.085 mrem to the maximally 
exposed organ. (These values are 2.2% and 0.85% of federal limits. ; 
respectively.).,.' 

". . Fenrli2is continuing to work toward minimizing or eliminating liquid releases . 
. Between the last Condensate Storage Tank release;n'Aprii1994 and the date of 
this report (March 1995), there were'no liquid radioactive releases from Fenni 2. . ~ ." 

Radioactive gaseous releases occur'as part of thenonnal operation('f Fermi 2. 
Th~re are six ventilation system release points, or "stacks", each of which is . . 

· monitored by a sophisticated and sensitive radiation monitor which continuously' 
extracts a sample from the .Jtack effluent. Since any gaseous radioactive' .' 

. mate.rialis diluted by the building ventilation air flow, the, stack .concentrations are 
sman •. 'In fact, radioactive material is'not detected in most stack samples. All .. 
Sample results are compared with federal limits to' ensure they are not exceeded . 
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greater than 8 days in gaseous releases was 0.00027 curies~ The amount of 
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Eatimated annual radiation doses due to gaseous effluents from Fermi 2 are 
Included in this report. Noble gas doses to air at the site boundary in 1994 were 
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of the maximally exposed individual due to 1-131, 1-133, tritium, and particulates
with half lives greater than 8 days, was 0.0028 mrem. Thhl, dose is 0.019% of the
federal limit.

Radioactive shipments of solid waste from the Fermi 2 site consist of waste
generated during water treatment r adioactive trash, and irradiated components.
Federal regulations governing these shipments are extensive, and Fermi 2
complies with these regulations ancr with internal procedures. Shipment
destinat;,. ' are either licensed burial sites or intermediate processing facilities.
In 1994, Fermi 2 did not ship any.iradloactive waste for final disposal due to the
exclusion of Michigan licensees from the burial sites.

6

of the maximally exposed individual due to 1-131.1-133, tritium, and particulates 
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complies with these regulations ancwith internal procedures. Shipment 
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1. INTRODUCTION

The Detroit Edison Fermi 2 Nuclear Power Plant is designed and operated in

a manner which strictly controls and monitors the release of radioactive
matedal to the environment in accordance with Nuclear Regulatory

Commission (NRC) and Detroit Edison Company requirements. This Annual

Radioactive Effluent Release Report, for the January through December 1994

perioci,.., submitted in accordance with Fermi 2 Technical Specification

6.9.1.8 and NRC Regulatory Guide 1.21. This report provides the following

information required by those references:

A. Summation of the quantities of radioactive material (in the form of gases

and liquids) released from the plant (Sections 1 and 8).

B. Summation of quantities of r•adioactive material contained in solid waste

packaged end shipped for off:site disposal (Section 9).

C. Changes to the Offsite Dose Calculation Manual (ODCM) (Section 14).

D. A list and description of any unplanned releases of radioactive materials to

unrestricted areas (Section 5)-

E. A list of any new locations for dose calculation or environmental monitoring

identified by the In., id use cen3us (Section 13).

F. A list of effluent monitors which were inoperable for a period longer than

that specified in ODCM Controls 3.3.7.11 and 3.3.7.12, and an explanation

of why the time limit was exceeded (Section 11).

G. A description of events leading up to any liquid holdup tanks exceeding the

limit of Technical Specification 3.11.1.4 (Section 16).

H. A description of any major changes to radioactive waste treatment systems

(Section 15).

1. An assessment of the radiological impact on the public in terms of dose

due to liquid and gaseous effluents, both to the maximally exposed

individual and to the population within a 50 mile radius of the plant (Section

10).

J. A summary of 1994 meteorological data (wind speed and wind direction fbr

different stability classes) which was used in calculating gaseous

dispersion factors (Section 12).

9'
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2. REGULATORY LIMITS

The Nuclear Regulatory Commission limits on liquid and gaseous effluents ars

incorporated into the Fermi 2 Offsite Dose Calculation Manual. These limits

prescribe the maximum doses and dose rates due to radioactive effluents

resulting .rom normal operation of Fermi 2. The limits are defined in several

Waysto limit the overall impact on persons living near. the plant. The limits are

described in the following sections.

A. Gaseous Effluents

1. Dose rate due to radioactive materials released in giseous effluents

from the site to areas at and beyond the site boundary shall be limited

to the following:

e) Noble gases

Less than or equal to 500 mremryear to the total body

Less than or equal to 3000 mrem/year to the skin

b) Iodine-131, iodine-1 33:: tritium, and for all radionuclides in

particulate 1 )rmi with half lives greater than 8 days

Less than or equal .to 1500 mrem/year to any organ.

It. Air dose due to noble gases to areas at and beyond the site boundary

shall be limited to the following:

a) Less than or equal to-5 mrd for gamma radiation

Less than or equal to 10 mrad for beta radiation

- During any calendar quarter

b) Less than or equal to 10 mrad for gamma radiation

Less than or equal to 20 mrad for beta radiation

- During any calendar year

Ill. Dose to a member of the public from lodine-131, Iodine-1 33, tritium,

and all radionuclides in particulate form with half lives greater than 8

days in gaseous effluents released to areas at and beyond the site

boundary shall be limited to the following:

J
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a) Less than or equal to 7.5 mrem to any organ
- During any calendar quarter

b) Less than or equal to 15 mrem to any organ

- During any calendar year

B. Liquid Effluents

I. )Ihe concentration of radioactive material released in liquid effluents to
unrestricted areas shall be limited to ten times the concentrations
specified !ni Title 10 of theCode of Federal Regulations (10 CFR) Part
20 (Standards for Protection Against Radiation), Appendix B, Table 2,
Column 2 for radionuclides other than dissolved or entrained noble
gases, as required by the Fermi 2 Offsite Dose Crlculation Manual.
For dissolved or entrained noble gases, the concentration shall be
limited to 2E-4 (.0002) microcuries/ml total activity. This limit is based'
on the Xe-1 35 air submersion dose limit converted to an equivalent
concentration in water as discussed in the International Commission on
Radiological Protection (ICRP) Publication 2.

If. The dose or dose commitment to a member of the public from
radioactive materials in liquid effluents released to unrestricted areas
shall be limited to the following:

a) Less than cr equal to. 1-.5 mrem to the total body
* Less than or equal to 5 mrem to any organ

- During any calendar quarter

b) Less than or equal to 3 mrem to the total body
Less than or equal to 10 mrem to any organ

During any calendar year

3. AVERAGE ENERGY

The calculated site boundary dose rates for Fermi 2 are based on
identification of Individual isotopes and on use of dose factors specific to each
identified isotope or a highly conservative dose factor. Average energy values
are not used in these calculations, and therefore need not be reporteo,'

'1
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OTAL ACTIVITY •

4. MEASUREMENTS AND APPROXIMATIONS OF T(

As required by NRC Regulatory Guide 1.21, this section c. scribes the

methods used to measure the total radioactivity in effluent releases and to

estimate the overall errors associated with these measurements. The effluent

monitoring systems are described in Chapter 11.4 of the Fermi 2 Updated

Final Safety Analysis Report (UFSAR).

A. Gaseous Effluents

L Fission and Activation Gases

Samples are obtained from each of the seven plant radiation monitors

which continuously monitor the six ventilation exhaust points and from

the Offgas Vent Pipe which carries the gland seal condenser exhaust,

mechanical vacuum pump exhaust, and treated offgas streams. The

Offgas Vent Pipe efflueni. i released through one of the six ventilation

exhaust points (the reactor building exhaust plenum). The fission and

activation gases are quantified by gamma spectroscopy analysis of

periodic samples.

The values reported in Section 8 are the sums of all fission and.

activation gas. j quantified at all monitored release points.

Considering the inherent variability in radiation measurement, the

variability in effluent stream composition, and the uncertainties in...

effluent flow rate and instrument calibration, Detroit Edison estimates

that the one sigma uncertainty of the fission and activation gas total

release figures Is plus or minus 30 percent.

I1. Radiolodines

Samples are obtained from each of the seven plant radiation monitors

which continuously monitor the six ventilation exhaust points. The

radioiodines are entrained on charcoal and then quantified by gamma

spectroscopy analysis. For each sample the duration of sa3m and

continuous flow rate through the charcoal are used In determ the

concentration of radioiodines. From the flow rate of the venttion
system a rate of release can be determined.

10
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Effluent Release Report

The values reported in Section 8 are the sums of all radioiodines
quantified at all continuously monitored release pt 'its.

Considering the inherent variability in radiation measuremeints, the
variability in effluent stream composition, and the uncertainty in sample
and effluent flow rates, Detroit Edison estimates that the one sigma
uncertainty of the total radioiodine release figures is plus or minus 17
percent.

Ill. Particulates

Samples. are obtained from each of the seven plant effluent radiation
monitors which continuously monitor the six ventilation exhaust points.
The particulates are collected on a filter and then quantifid by gamma
spectroscopy analysis. For each sample, the duration of sampling and
continuous flow rate through the filter are used in determining the
concentration of particulates. From the flow rate of the ventilation
system a rate of release can be determined.

Quarterly, the filters from each ventilation release point are composited
-.and then radiochemically.separated and analyzed for Strontium (Sr.-

89/90 using various analytical methods. If found, these radionuclides
are reported ar total particulate activity.

The values reported in Section 8 are the sums of all particulates
quantified at all monitored release points.

Considering the inherent variability in radiation measurements, the
variability in effluent stream composition, and the uncertainties in
instrument calibration and in sample and effluent flow rates, Detroit
Edison estimates that the one sigma uncertainty of the total particulate
release figures is plu, or minus 16 percent.

IV. Tritlum

Samples are obtained for each of the seven plant effluent radiation
monitors which continuously monitor the six ventilation exhaust points.
The sample is passed through a bottle containing water and the tritiurn
is "washed" out to the collecting water. Portions of the collecting water
are analyzed for tritium using liquid scintillation counting tech .iques.
For each sample, the duration of sample and sample flow rate hsused

11 ,.•:,
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to determine the concentration. From the flow rate of the ventilation
system a release rate can be determined.

The values reported in Section 8 are the sums of all tritium qntified at
all monitored release points.

Considering the inherent variabiliy in radiation measurement, the
variability In effluent stream composition, and the uncertainties in
it.strument calibration, sample and effluent flow rates, and collection: -
efficiency, Detroit Edison estimates that the one sigma uncertainty of
the total gAseous tritium release figures is plus or minus 30 percent.

V. Gross Alpha

The gaseous particulate filters from the seven plant effluent radiation

monitors are stored for one week to allow for decay of naturally
occurring alpha emitters. T hese filters are then analyzed for gross
alpha radioactivity by gas'proportional counting, and any such
radioactivity found is assumed to be plant related. The quantity of
alpha emitters released can then be determined from sample flow rate,
sample duration, and stack flow rMte. i
The values reported in Section 8 are the sums of all alpha emitters
quantified at a,. monitored, release points.

.. Considering the inherentVariability in radiation measurements, the
variability in effluent stream composition, and the uncertainties in
instrument calibration and in sample and effluent flow rates, Detroit.
Edison estimates that the one sigma uncertainty of the total gaseous
-gross alpha release figures is plus or minus 16 percent.

B. Uquld Effluents.

The liquid radwaste precessing system and the liquid effluent monitoring
system are described in the Fermi 2 UFSAR. ,,r.

I. Fission and Activation Products

Before the contents of each holding tank are discharged to the
environment, a representative sample of the tank's contents ,s taken
and retained. The sample allows for the determination of radio*"tive

12
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Effluent M• u Wo" MpIn

material concentrations and establishes the rate at which the

radioactive material can be discharged to the environment.

At the end of the calendar quarter a composite sample is made of all

discharge samples taken during the quarter, This composite sample

consists of portions of each discharge sample which are proportional to

the volumes discharged. The composite sample is analyzed for Iron

(Fe)-55 and Strontium (Sr)-89/90. Radiochemical separations and

i,. ious analytical methods are used to quantify the amounts of

Sr-89/90 and Fe-55.

The values ierported in Section 7 are the sums of all fission and

activation products found in all batch releases. Also reported in

.Section 7 are the pre-dilution waste volume (the total volume of liquid

waste tanks released), the post-dilution waste volume (the total tank

volume released plus the volume of circulating water released while the

tanks were being released), and the total dilution volume discharged

(the total volume of circulating water released during the reporting

Considering the inherent variability in radiation measurement and the

uncertainties in volume measurements and instrument calibration,

Detroit Edison estimates that the one sigma uncertainty in total liquid

fission and activation product release figures is plus or.minus 15

percent.

IL: TPtium

Before the contents of each holding tank are discharged to the

environment, a representative sample of the tank contents is taken and

retained. At the end of the calendar month a composite sample is

made of all discharge samples taken during the month. This composite

sample consists of portions of each discharge s-mple which are

proportional to the volumes discharged. The composite sample is

analyzed for tritium by liquid scintillation counting.

The values reported in Section 7 are the sums of all tritium quarife

from all batch releases.

Al
I

•JA

Considering the inherent variability in radiation measurement and the

certainties in volume measurement and instrument calibration, Detoit

Edison estimates that the one sigma uncertainty in total tritium release

figures is plus or minus 7 percent.
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Effluent Reh Report

Ill. Dissolved and Entrained Gases

Prior to releasing liquid radioactive waste to the environment, a sample
is taken from the radwaste holding tank. This sample is representative
of the tank's contents. The sample is examined using gamma
spectroscopy to determine the concentration of dissolved and entrained

,ble gases.

The values reported in Seton 7 are the sums of all radioactive gases
found for aw batch release..

Considering the inherent variability in radiation measurement and the
uncertainties in instrument calibration and volume r,:easurements,
Detroit Edison estimates tfhat the one sigma uncertainty in total
dissolvee, and entrained gas release figures is plus or minus 33.
percent

IV.Gross Alpha

Before the contents of each holding tank are discharged to the
environment, a representative sample of the tank's contents is taken
and retained. /, the end of the calendar month a composite sample is'
made of all dischiarge samples taken during the month. This composite
sample consists of portions of each discharge sample which are
proportional to the volumes discharged. The composite sample is
analyzed for gross alpha radioactivity by gas proportional counting.
The values reported In Section 7 are the sums of the gross alpha
radioactivity from all batch releases. "4

Considering the inherent variability in radiation measurement and the
uncertainty in volume measurements and instrurnant calibration, Detroit
Edison estimates that the one sigma uncertainity in total liquid gross
alpha release figures is plus or minus 54 percent

6. ABNORMAL RELEASES

For the purpose of this report, an abnormal release is any release of
radioactive material not performed in accordance with the Fermi 2 license and
implementing procedures. No abnormal releases occurred during the
reporting period. However, as discussed in the preface to this report, three
liquid releases were made from the Condensate Storage Tank. Releases

W'
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radioactive material not perfonned in accordance with the Fenni 2 Ik:ensa and 
implementing procedures. No abnonnal releases occurred during the 
reporting period. However, as discussed in the preface to this report. three 
liquid releases were made from the Condensate Storage Tank. ReIe.';~' 
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from this tank had not been made previously and are not expected to be made
in the future. To allow these releases, safety evaluation.. were performed,
temporary modifications were approved and implemented, and changes to the
Offsite Dose Calculation Manual and plant procedures were made.

6. BATCH RELEASES
I • :-••••

As requwed by Regulatory Guide 1.21, a summary of data for batch releases
must be provided in this report. .-The following batch liquid releases from the,
Condensate. Storige Tank to the circulating water decant line occurred.--
between January 1, 1994 and December 31, 1994 (these releases occurred
during February, March, and April 1994). .1

Number of releases: 3
Total time for all releases: 4609 minutes
Maximum time for a release: " 1668 minutes
Average time for a release: 1536 minutes
Minimum time for a release: 1423 minutes

The only batch gaseous releases from Fermi 2 are the venting orpurging of
the primary containment (drywell or torus) atmosphere. These venting or
purging releases pass through the reactor building ventilation or standby gas
treatment system and are monitored by the final effluent monitors for these
pathways. Separate data on these venting or purging releases are not
reported because the associateddata are already included in the gaseous
effluent release data (Section 8). The amount of radioactive material released
during venting and purging has been a small fraction of the amount nreesed
as continuous gaseous effluents..

7. LIQUID EFFLUENT SUMMARY

A. Fisson and Acitivation Products

ý-Qua*rtenl :Quirt6r.2 .-:::QWirter3::. ...:.ýQuarter4,
I ol[l M01l045Wiili

exceW Tritium,
Gaes, and Alpha

O. DO •-UO 9.~ s~-u~ U.UU•.*'UUI IJAJV7'~UU
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from this tank had not been made previously and are not expected to be made 
in the future. To allow these releases, safety evaluation" were performed, 
temporary modifications were approved and implemented, and changes to the 
Offsite Dose Calculation Manual and plant procedures were made. ' 

, , 

I. BATCH RELEASES 

As requ~.-ed by Regulatory Gui~~ 1.21, a summary of data for batch releases, ' 
must be provided in this report 'The following batch liquidrefesses from the 
Condensate Stomge Tank to tHe circulating water decant fine occurred ' 
between January 1, 1994 and Oecember 31, 1994 (these releases occurred '-' 
during February, March, and April 1994). 

;;",: 

Number of releases: " ' 
Tota. time for aU releases: , ' , 
Maximum time for a release: .,' 
Average time for a release:, 
Minimum time for a release: 

.- ;.". 
, ' , 

3 
4609 minutes 
1668 minutes .' ' 
1536,minu1es 
1423 minutes ',', i, 

The onry batch gaseous refeas~s from Fermi 2 are the venting or'purging of 
the primary containment (drywell or torus) atmosphere. These venting or 

, purging releases pass through the reactor building ventilatio'n O(standby gas 
" treatment system and :are monltc.;red by the final effluent monitors for these 
pathWays. Separate data on these venting or purging releases sreoot 

. reportect because the associate(fdata are already included in the gaseOus, 
" " effluent release data (Section 8); The amount of radioactive material released 
" during venting and purging has been a sman fraction of the amount released -, , 
as continuous gaseous effluents., "-", ' " , 

7. UQUID EFFLUENT SUMMARY' 

A. F .... on and Activation Products 



I of ODCM ControlLimit for a Single

B. Tritium
IL, C.

I?

I
I* Dilution water volumes from part GOwere used in calculating these values.

C. Dissolved and Entrained Gases

44. L-L.p o I I Ii. F -

ITotal Release *<8.OE-08 * <8,OE-08 J .OOE+0O0 .O.O

D. Gross Alpha Radioactivity

E. Waste Volume Released Pre-Dilution

*1
16

Maximum Percent 
of ODCM Control 
Limit for a Single 

.;",;"";-,-t,,.; .. ,.:;,··· ... Rettase %) 

, B. Tritium 

1.64E·01 1.56E-01 O.OOE+OO O.OOE+OO 

* Dilution water volumes from part G., were used in calculating these values. 

C. Dissolved and Entrained Ga$es 

D. Gross Alpha Radioactivity' 
.'.-.' 



F. Waste Volume Released Post-Dilution

Qa. a. a.

0. Totil Volume Dilution Water Released

=.

vs

* Less than the Lower Limi.:of Detection (LLD), i.e. ti ie maximum
sensitivity of measurement, in units of microcuries per milliliter (ICi/ml).

H. Total For Each Nucllde Released (curies)
(All are batch releases.)

.-0 ,. q ,

R-3. 1.70E+00 7.32E-01 0,OOE4-00 QO.O
Cr-5i 5.26E-04 *<3.8E-07 O.OOE+OO %;1OOQE+OO-

Mn-54 4.. 3E-04 1 I.47E-03 O.OOE+OO O.,OOE.OO
Co-58 2.49E-04 1. 16E-04 O.OOE+00 0.OE+00
Co-60 2.52E-03 1.12E-03 0.OOE+00 O'OOE+00
Sr-89 4.94E-04 5.06E-04 0.OOE+O0 O.00E+00

Sb-125 7.68E604 *<1.7E-07 O$OWE+00 O .
1-131 1.33E-04 <4.E08 0.OOE+00 0.OE+0W

Cs-134 8.38E-04 5.54E-04 O.OOE+00 0.. GE+00
Cs-137 6.51 E-04 4.48E-04 O.OOE+O0 0M,00
Ce-141 *<3.7E-08 *<3.7E-08 0.00E+00 040QE+00
Ce-.144 *<11.5E-07 *<1.5E-07 O.OOE+00 O..OE+OO
Total 1.71E÷00. 7.36E-01 O.OOE+O I

• :6. "

6. GASEOUS EFFLUENT SUMMARY
(Mixed mode releases as defined in NRC Regulatory Guide 1. 111)

17

F. W.ste Volume Released Post·Dilution 

... les~than the lower Limjt:of Detection (LLD), i.e. tllemaxrmum 
sensitivity of measurement. in units of microcuries per milliliter (",CilmJ). 

H. Total For Each-Nuclide Released (curies) ... 
(All are batch releases.) 

........ 
Nuclide . Quarter l' Quarter 2 . Quarter 3 • _ Quaner 4. '-, . 

8. GASEOUS EFFLUENT SUMMARY 
(Mixed mode releases as defined In NRC Regulatory Guide 1.111) 
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Effluent Roi R*P fRemirt

A. Fission and Activation Gases

B. Radiolodines

Total 1-131 1.26E-04 *<3.4E-14 *<34E-14 *<3.4E,14
curies ,

Average Release 1.62E-05 T' O.OOE+00 0.00E+70 0: .7 E+00
Rate for Period

(RCli/sec) _ __,__ _____ _ _ _ _ .

' Less than the Lower-Limit of Detection (LLD), i.e. the maximum
sensitivity of measurement, in units of microcunes per milliliter (pCi/ml).

C Panrtculates

Particulates with 1.05 E05Y 2.18E-05 8.88E-06 9.93E-05
halflives > 8 days

Average 1.35E&06 2.77E-06 1.12E-06 1.25E-0•
Release Rate for
Period (iCifsec)

Gross Alpha 1.39E-06 1.61E-06 2.74E-06 1.•49E-06..

Radioactivity

18

A. Fission and Activation Gases 

Rate for. ~riod 

:~- .... .... : ';:. . .... 

B. Radioiodine. 

Total 1-131 "'<3.4E-14 "'<3.4E-14 jt<3.4E-14 
curies 

Average Release ,1.S2E-05 O.OOE+OO , O;OOE+OO,·,' 'O.OOE+OO 
Rate for Period 

(~Cilsec) 

* '. Less tha~the Lo~eri..irT1it.of Detection (LlD). i.e. the maximum 
, sensitivity of nieasuremen~. in units of microcuries parmilliliter9.'Cilml):', 

c. Pattfculatea " . ,',', . . ", .:',:' 

",;:: 

I Quarter 1, Quarter 2 " Quarter 3 , , Quarter 4 . 
Particulates with ,1 :05 E~05 2. 18E-05 "S.88E"()6 
hatfliv~ > 8 days 

1.35E.,OS 2.77E-OS 1.12E-06 

1.61E-06 2.74E-06 ' ' 

18 



I _____________ - -.- -~-~---- ~ --- a
In I '%. M I L

* Less than the Lower Limit of Detection (LLD), i.e. the maximum
sensitivity of measurement, in units of microcuries per milliliter 44iiml).

* Less than the Lower Limit of Detection (LLD), i.e. the maximum
sensitivity of measurement, in units of microcuries per milliliter (gC#n$ml).

, , ." 

;, . 

-,-",~ .. " :" '''7"':~~'"'-' ,."----.--,~~~--~-------------18IEIIII 

D. Tritium 

E.Partfculates:· Totals for Each Nucli~. Relea.eci (curieS), 

Nucli it--Quarter.1. Quarter 2'. ' .Qu~rter 3 .. quarter 4. :' 

" '. Cr~ ~1 ", ,,3.9SE-06 *<2.5E~13 *<2.5E.,13. "" *<2.5E-13, 
Mn,;,54 *<4.8E.,14 2.B9E-06 1.13E;;()5 
Co-57 -t<1.4E~14 1.20E~06 *<1.4E-14 
Co-60 5.47E~06 1.77E-05 8.49E-06 8.29E-05 

, Ba .. J39" ~<2.0E-09 *<2.0E-09 '. ~<2.0E·()9" ' 1.4,1E-o~' 
"Cs-138 ' *<3.5E-11 *<3.5E-11 "<3~SE-11, , 6~71E-03 

, "Sr-89 1.05E-06 *<2.0E~15 *<2.0E":15 3. 76E-06 
Sr,,:,90 *<3.0E-iS *<3.0E-16 , 3.93S-07 , *<3.0E~16 
Cs-134 *<4.2E-14 *<4.2E-14 
Cs-i37 *<S.OE-14 *<5.0E-14 *<5:0E·14, "'<5.0E":14 
Ce-141 *<3.9E-14 *<3.9E-14 *<3.9E-14 1.38E-06'· 
Ce-144 *<1.3E-13 *<1.3E~13 "<1.3E-13 *<.1.3E-i3 
Total 1.05E-05 2.18E-oS 8.88E-'O$ 

.. Less thanthe lower Limit of Detection {lLD}. i.e. the maXimum' 
sensitivity of measurement, in units of microcuries pet milliiiter ~fVrT"); /' 

""F.. Fiaslo~.ndActivation Gases: Summary for EaCh·Nu~nde~.~ 

G~ Rodin .. : Summary for fach Nuclide Released 

• less than the lower limit of Detection (LlD). i.e. the maximum. 
sensitivity of measurement, in units 'of microcuries per mHliliter ~Q,v.m')' 

19 ~I; 
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MEN

1994 Annual Rp04
Effluent Reloe RIM

9. SOLID WASTE AND IRRADIATED FUEL SHIPMENTS

A. Solid Waste Shipped Offsite for Burial or Disposal (not Irra4dated
fuel):

No shipments in this reporting period.

.B. Irradiated Fuel Shipments".-

No shipments in this reporting period.

1O.RADIOLOGICAL IMPACT ON THE PUBLIC

.'A. DoseODueto Liquid Effluents

As discussed in Section 6.5.11of the Fermi 2 0DCM, compliance With
ODCM Control 3.11.1.2, which limits dose to a member of the public to any
organandeto the total body dOue to liquid effluents, is evaluated by
calculating the dose to a hypothetical individual who both eats fish from
Lake Erie and drin'.,z water extracted from Lake Erie at the water intake for
the cityof Monroe. Conservative assumptions from Regulatory Guide
1.109 are made about the quantity of fish and water consumed. The
individual organ and total body doses for 1994 to this hypothetical
individual were calculated according to Section 6.5.1 of the ODCM and are
listed below.

rt

8.51E-2 mrem
6.88E-4 mrem
2.81E-2 mrem
9.36E-3 mrem
4.30E-3 mrem
6.44E-2 mrem

•m
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9. SOLID WASTE AND IRRADIATED FUEL SHIPMENTS 

.A. Solid Waste Shipped Offsitefor Burial or Disposal (not I~ 
fuel): 

'" No shipments in this reportin~fperiOd . 

. . ',' .:. '. .' .'. -.' ~~. ... t'~-" 
. . .... B.'ri1IdiatedFuel Shipments"" 

" .""' . 
. ~ 

No shipments in this reporting period. 

',0:RADIOLOG:ICAL IMPACT ON THE PUBLIC 
.... ; .. 

; .. A~ Dose Due.to Liquid Effluents 
,'. " 

. . 

~ discussed.in Section 6.5~"t:of the Ferm;' 2 ODCM. compliance With:· 
ODCM Control 3.11.1.2, which limits dose to a member of the public to any 
organ and to the total body dve to liquid effluents, is evaluatecfby 

. calculating the dose to a hypothetical individual who both eats f.sh froni ,. 
Lake Erie and drin'.,J water extracted from lake Erie af the water intake for' 

. thE! city'of Monroe. Conservative assumptions from RegulatOry Guide 
. 1.109 are made about the quantity of fish and water consumed.' The" . 
individuaforgan and total body doses for 1994 to this hypothetiCal 

.. individual were calculated according to Section 6.5.1 of the ODCMf-.nd are 
Usted below. . .,: 

:"': 

".: :. . .....• .-: .. 

4.66E·2 mrem 
B.51E-2 mrem 
6.88E4mrem 
2.B1E-2 mrem 
9.36E-3 mrem 
4.30E-3 mrem 
6.44E-2 mrem 
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Lent

The highest organ dose., 8.51 E-2 mrem to the liver, is 0.85% of the ODCM

Control 3.11.1.2 annual organ dose limit (10 mrem); the Wotal body dose,

6.44E-2 mrem, is 2.15% of the. ODCM Control 3.11.1.2 ai. nual total body

dose limit (3 mrem).

B. Dose Due to Gaseous Effluents

As dis•... ssed in Section 7.8.1 of the Fermi 2 ODCM, compliance with

ODCM Control 3.11.2.3, which limits dose due to 1-131, 1-133, H-3, .and :

particulates with half lives greater than 8 days in gaseous .effluents to any'.'.

organ of a member of the public, is evaluated by calculating the dose to an

individual in an age group which would receive the highest single organ

dose of any member of the public, This individual is a child who is

assumed to live at an offsite location which is known to Nve a garden

based on the Land Use Census,. This child is assumed to eat food from

this garden, aid to also be exposed by the inhalation and ground plane

pathways. The individual organ and total body doses to this individual due,

to 1A131, 1-133, H-3, and particulates with half lives greater than 8 days

were calculated according to Section 7.8.1 of the 0DCM and are listed

below.

- e hgh ng

mrem o th thyoidis 0019% of h 00CM Costro 311.2. anua d

- '. ' " :; ~1.14E,3 mrem rn-: .

lmit (5eE-3 mre.
2i81 E-3 mrem f

" .... :. • 1,O1I01E-3 mrem-r.n, :.:.• .

to 25m y t hetta od nd1.02E-3 mremrt thyro.d .T
• I~~~.05E-3 mrem• .--.

:". ' " " " •": "1.05E-3 mrem ... .: .

The highest single organ dose to the maximally expo"-d'c recepor, 2.'81E-3

mrem to the thyroid, is 0.01 9%/ of the ODCM Control 3,!11.2..3 annual dose

Eimit (15 torer)..• -

C.- Dose Due to Direct Radiation-and Compliance with 40CFRISO

Title 40, Part 190 of the Code of Federal Regulations requires thM,*" to

an Individual in the unrestricted area from the uranium fuel cycle be limited

.to 25 mremfyr to the total body and 75 mrem/yr to the thyroid. Tte

sources of fuel cycle dose not analyzed above are due to other fuel cycl

21 -.. • .,::-W:;:. A
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The highest organ dose •. 8.51 E-2 mrem to the liver, is 0.85% of the ODeM 
Control 3.11.1.2 annual organ dose limit (10 mrem): the ~otal body dose, 
6.44E-2 mrem, Is 2.15% of the ODeM Control 3.11.1.2 ell .,nual total body 
dose limit (3 mrem). ' 

B. Dose Due to Gaseous Effluents 

As dis\" ~ssed in Section 7.8.1 of the Fermi 2 ODeM, compliance with 
ODCM Control 3.11.2.3, which limits dose due to 1-131,.1-133, H~3. ,and' "', 
particulates with half lives greater than 8 days in gaseouseffluenm to any·. 
organ of a memher of the public, is evaJuatedby calculating· ttiedose to an 
individual in an age group which would receive the highest single organ 
dose of any member of the public. This individual is a child who is 
assumed to live at an offsite location which is known to f'ave a garden 
based on the land Use Census" This child is assumed to eat fOocffrom . 
this garden, aI1d to also be exposed by the inhalation and grouoo plane ,. .. 
pathways. The individual organ and total body doses to thisindivldual due: ..... 
tol~131. 1-133. H-3. and particulates with half lives greater-than 8 days· ' 
were calculated according to Section 7.8.1 of the aDCM and are QStecJ .. , 

. beloW ... :. . . ..'. 

1 ;:14E.,3 mrem 
1 j)1 E-3 mrem· 
2~81E-3 mrem 
1,01 E-3 mrem . 
1 ;·02E-3 mrem 
1 :05E-3 mrem 
1 :05E-3 mrent . 

The highest single organ dose to the maximally exposed receptor. 2~81E-3 
mrem to the thyroid, is 0.019% of the ODeM Control 3.11.2.3 annuaJ dose 
limit (15 mrem). . 

C: Dose Due to Direct Radiation and Compliance with 4OCFR190 

Title 40, Part 190 of the Code of Federal Regulations requires that1#Jse to 
an individual in the unrestricted area from the uranium fuel cycle beHmlted 
. to 25 mrem/yr to the total body and 75 mrem/yr to the thyroid. The 
sources of fuel cycle dose not analyzed above are due to other fueltycle 
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facilities and dose due to direct radiation. As discussed in Section 8.2 of
the Fermi 2 ODCM, no other fuel cycle facilities conti Iute significantly to
dose in the vicinity of Fermi 2. With respect to direct radiation, non of the
offsite TLD locations listed in Table 10.0-1 of the ODCM showed 1994 TLD
readings which were consistently greater than the TLD readings at the
control locations. Since other-facilities and direct radiation did not
contribute significantly to offsite dose, and since the preceding sections of
this report show compliance with the more restrictive requirements of
10%_`R50 Appendix I, Fermi 2 was in compliance with 40CFRI90 in 1994.

D. Dote to Memaers of the Public on Site due to Effluents'

Members of the public may receive dose on site as visitors or as
employees (non-radiation workers). As discussed in Section 8.0 of the
Fermi 2 ODCM, "visitors" to the Fermi 2 site may receive dose due to their
activities wihin the site boundary. For purposes of this analysis, visitors.
are members of the public who spend time within the site boundarty and
who do not do work associated with the operation of Fermi 2. The ODCM
considers two categories of visitors: persons ice fishing on Lake Erie and
persons spending time in the.Fermi 2 Visitors Center. Employees (non-
radiation workers) may receive dose from various activities and at various
locations (other than radiation areas) on site.

Table '8.0-1 of the oDCM lists the maximum amount of time a member of
the public is likely to spend on site, the likely locations of exposure, And
the effluent exposure pathways which apply. A visitor is assumed to -
spend 240 hours per year ice fishing near the site or 4 hours per year at
the Visitors Center, an employee is assumed to spend 2500 hours per
year on site at various locations. Exposure by immersion in noblegases
and by inhalation of radioactive particulates, iodines, and t"urnm am
considered. In the case of employees, ingestion of potabie wafer *fom th
onsite water plant is also considered. The doses given below do not
include dose due to the pathways already considered in parts A mW C of
this section, namely dose due to water ingestion from the Monoe wer
intake, fish ingestion, and direct radiation.

Based on these assumptions, the maximum dose in 1994 to a vistor at MIe
Visitors Center is 1.02E-7 mrem to total body and 2.51 E-7 mnemn to Vie
maximally exposed organ (thyroid). The maximum dose in 1994 to an ice
fisherman is 9.37E-6 mrem to the total body and 2.78E-5 mrem to the
maximally exposed organ (thyroid). The maximum dose in 1994 to an
employee (non-radiation worker) on site is 1.49 E-3 mrem to the total body
and 1.77 E-3 mrem to the maximally exposed organ (thyroid).

4
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facilities and dos~ due to direct radiation. As discussed in Section B.2 of 
the Fermi 2 ODeM, no other. fuel cycle facilities conti '"'ute sign~ntfy to 
dose in the vicinity of Fermi 2;' With respect to direct radiation. ~ of the 
offsite TLO locations listed 'ihTable 10.0~1 of the ODeM showed 1994 TLO 
readings which were consistently greater than the TlD readings .~ the 
control Iocatio,",s. Since othEWfacilities and direct radiation did not 
contribute significantly to offSite dose, and since the preceding sections of 
this report show compliance'with the more restrictive requirements of 

. 1rh ..... ~~50 Appendix I, Fermi'2was in compliance with 40CFR190in 1994~ 

D.Do •• ·to Memoers of the ~ti~'ic on Site due to Effluents' . .;': .' . 

Members of the public may receive dose on site as visitors or 8S 

employees (non-radiation workers). As discussed in&edion B.O oHhe 
Fenni 2 ODeM. "visitors" tot~e Fermi 2 site may receive dose due to their 

. . activities wf..hin the site boun.((ary. For purposes of this 'analysis, visitors . 
. '. • are rtlembers of the public w~'o spend time within the 'site 'boundary and 
.... . who do not do work associat~d with the operation of Fermi 2. The ODeM'· ' .. ~. . . 

corisiders two categories of Visitors: persons ice fishing on' Lake Erie and .' . '.". 
persons spending time in the'.cFermi 2 Visitors Center; 'Emproyees (non~·· 
radiation workers) may receive dose from various activities and at various 
Ipcations (other than radiatio'n' areas) on site. .' 

". , 

... ..t8bie'8.0-1 of the ·JDCM Iist~·the maximum amount oftirne'a member of ..... . . . 

the public is likely to spend C:Hl site. the likely locations of expOsure. and 
the ¢fluent exposure pathways which apply. A visitor is aSsumed to 
spend 240 hours per year ice'nshing near the site or 4 hours per year at 
the VISitors Center; an emp't?yee is assumed to spend 2500 hours pet 
year on site at vanous.focat;ons. Exposure by immersion in nobIa.:pses .•. , 
and by inhalation of radioactive particulates, iodines. and tritium are 
considered. In the case of eri1pIoyees. ingestion of potable water fmm the· .' 
onsile water plant is also co"sidered. The doses given below do not 
include dose due to the pathways already considered in parts A and C of '. 
this section, namely dose due' to water ingestion from the Monroe .... 
intake. fish ingestion. and dir~ radiation. 

Based on these assumptions,·the maximum dose in 1994 to a YisiIor at the . 
Visitors Center is 1.02E~7 mrem to total body and 2.51E-7 mrem to the 
maximally exposed organ (thyroid). The maximum dose in 1994 to an ice 
fisherman is 9.37E-6 mrem to the total body and 2.78E~5 mrem to the 
maximally exposed organ (thyroid). The maximum dose in 1994 to an 
employee (non-radiation worker) on site is 1.49 E~3 mrem to the total body 
and 1.77 E-3 mrem to the maximally exposed organ (thyroid). 
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EffMU

E. Population Dose

Dose to the population within a fifty mile radius of Ferm, .! due to 1904

gaseous and liquid effluents Was calculated.

For liquid effluents, the fish ingestion and drinking water pathways were

considered. Since there is no significant commercial fishery in the

Michigan waters of Lake Erie, the dose due to fish ingestion was assumed

to bb 'tie to ingestion by the local population of the entire sport fish catch

in these waters. In calculating dose due to fish ingestion, parameters from

Regulatory Guide 1.109 were'used, as was the UFSAR dilution factor of

100. The dose due to water ýingestion was determined. by assuming that

all residents served by the Monroe water intake drink at the average rate

given by Regulatory Guide 1.109, and by using the UFSAR dilution factor

to the intake of 77. The population total body dose due to drinking water

was estimated to be 3 mrem, and the total body dose due to fish ingestion

was estimated to be 49 mrem' for a total estimated population, total body.

dose due to liquid effluents of 52 mrem. ~: ~

I

F.

,For gaseous effluents, the code MICROAIRDOS was used to estimate the

population dose. Inputs to the code were 1994 gaseous release data,

wind direction and wind speed frequencies for each stability class,

population in each of 10 segments of each of 16 sectors, stack reklese

specifications, etc. The estimated 1994 collective effective dose due to

gaseous effluents i-.. 21 mrem. .

sit Boundary Air Dose

Gamma and beta dose to air at the site boundary due to noble gases must

be calculated to evaluate compliance with ODCM Control 3.1112.2. In

1994, gamma air dose was 1146E-4 mrad and beta air dose was 7.53E-5

mrad. These doses represent 0.0015% and 0.00038% of the 06CM I,

Control 3.11.2.2 gamma and beta annual air dose limits, respectvely.

(The gamma dose limit is 10 mrad and the beta dose limit Is 20 mrad.)

11.RADIATION INSTRUMENTATION

Fermi 20DCM Controls 3.3.7.11, Radioactive Liquid Effluent Monitoring

Instrumentation, and 3.3.7.12, Radioactive Gaseous Effluent Monitoring

Instrumentation, require that those monitors which exceed the time specified

for out of service status be reported in the next Annual Effluent Release

Report.

23
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E. Population Dose 

Dose to the population within a fifty mile radius of Ferm. ,~ due to 1·994 
gaseous and liquid effluents was calculated. 

For liquid effluents, the fish ingestion and drinking water pathways were 
Considered. Since there is no, significant commercial fishery in the 
Michigan waters of lake Eri~; the dose due to fish ingestion,was 8S8umed 
to bb ~IJeto ingestion by the !local population of the entire sport fish catch 
in these waters. In calculating dose due to fish ingestion, parameters frOm 
Regulatory Guide 1.109were,'.used, as was the UFSAR dilution factor Of ' 
100. The dose due to wateri~gestion was determinect:by assuming that 
all residents served by the Monroe water intake drink at the average rate 
given by Regulatory Guide 1.109, and by using the UFSAR dilution factor 
to the intake ,of 71. The population total body dose dueto drinking water 

, was estimated to be 3 mrem,)and the total body dose due to fish ingestion 
was estimated to be 49 mrem; for a total estimated population total body 
40se due, to liquid effluents of 52 mrem. ' " , 

, ' , 

, For gaseous effluents, the co~e MICROAIRDOS was used to es~te the 
population dose. Inputs to the code were 1994 gaseous 'release data, 
wind direction and wind speed frequencies for each stability class. 
population in each of 10 segr.nents of each of 16 secto~. stack reh.'Me 
speCifications, etc. The' estimated 1994 collective effective ,dose due to ' 
gaseous effluents i'" 21 mrem: " ". ' 

." . . 

F. SIt8 Boundary Air Dose 
, , 

",' Gamma and beta dose to air;at the site boundary due to noble 9a_ must 
be calculated to evaluate compliance with aDeM Control 3.11.2.2. 'In " 
1994, gamma air dose was 1A6E-4 mrad and beta air dose was7.~3E·5 " 
mrad. These doses represent 0.0015% and 0.00038% of the OOCM 
Control 3.11.2.2 gamma and beta annual air dose limits, respectivefy. , ' 
(The gamma dose limit is 10 "nad and the beta dose limit is 20mrad.) 

11.RADIATION INSTRUMENTATION 

Fermi 2 ODCM Controls 3.3.7.11. Radioactive liquid Effluent Monitoriijg 
Instrumentation, and 3.3.7.12, Radioactive Gaseous Effluent Monitoring 
Instrumentation, require that those monitors which exceed the time specified 
for out of service status be reported in the next Annual Effluent Release 
Report. 
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Effluent Relea" Report

On December 25, 1993, the Liquid Radwaste Effluent monitor became
inoperable when it was submerged as a result of a turbine incident which
flooded the Radwaste Building basement. This monitor rer. ilned submerged
until February 1994 due to the difficulty of removing water from the Radwaste
Building basement, thereby exceeding the 30 day out of service time specified
in ODCM section 3.3.7.11. It was subsequently restored to full operability. No
iquid releases via the pathway associated with this monitor have taken place

simn the turbine incident.

12. MEWhOIW.)OGICAL DATA SUMMARY

The et.eorogical nonitoring system is described in the Fermi 2 UFSAR.. In:
accordance with Regulatory Guide 1.21, data recorded by that system is
provided here to permit the NRC to assess the radiological impact of Fermi 2
releases independently. The data format required by Regulatory Guide .121
is used. Appendix A contains the meteorological data tables. Specifically,
these are joint frequency tables of wind speed versus wind direction for each
atmospheric stability class for the 10 meter monitoring level These daa were.
used to derive annual average dispersion and deposition factors.

13. CHANGES TO DOSE CALCULATION AND ENVIRON AL
MONITORING LOCATIONS

During 1994, due to a request from'local residents, one: TLD and, one air
sampler at the same ior-iion were moved to a nearby location 0.66 miis.
west of Doty Road In the west sector at 270 degrees. These are control
locations. Also, a new milk sampling location was added. It is in the north .
sector at 6 degrees, and is 4.2 miles from the plant.

114.CHANGES TO THE OFFSITE DOSE CALCULATION MANUAL (00CM)

In January 1994, sections 0.0, 3.0, and 6.0 of the ODCM were revised to allow 4

discharge of the Condensate Storage Tank to the Circuis~ing Water Decent
Line and to institute proper controls on such releases, including use of a
Condensate Storage Tank discharge monitor. In April 1994, after Condensates
Storage Tank releases were completed, sections 0.0 and 3.0 of the ODCM
were revised to delete operability and surveillance requirements for the
Condensate Storage Tank discharge monitor. Appendix B contains a copy of
the entire ODCM as approved in April 1994 with revision bars showing the
April 1994 revisions in sections 0.0 and 3.0. and the January 1994 revisions in
section 6.0. Also included in Appendix B are sections 0.0 and 3.0 as
approved in January 1994 with revision bars showing the January 1994
changes. Plant documentation supporting these revisions is also incled.
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15. MAJOR CHANGES TO RADIOACTIVE WASTE SYSTEMS

During 1994, there were no major changes to the liquid, ga. 3ous, or solid

radioactive waste treatment systems.

16.LUQUID HOLDUP TANKS EXCEEDING LIMITS

Fermi 2 ,. chnical Specification 3.11.1.4 requires that the quantity of

radioactive material contained in.!any outside temporary tank shall be limited

to 10 curies, excluding tritium and dissolved or entrained- noble gases. During

this reporting period', January through December of 1994, this activity limit for'

such tanks was not exceeded.

;End of Text
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Douglas R. Gipson
Senior Vice President
Nuclear Generation

,Detroit Fermi 2
640DrNort Dixie Highway

Edison Newport, Michigan 48166
(313) 586-5249

March 31, 1997
NRC-97-0028

U. S. Nuclear Regulatory Commission
Attention: Document Control Desk
Washington D. C. 20555

References: 1) Fermi 2
NRC Docket No. 50-341
NRC License No. NPF-43

2) Appendix A,, Facility Operating License No.
NPF-43, Technical Specification 6.9.1.8 and 6.14.2

Subject: Annual Radioactive Effluent Release Report

The Annual Radioactive Effluent Release Report for Fermi 2 is attached. This report
is being transmitted in accordance with Reference 2 and Regulatory Guide 1.21,
Revision 1. The attached report covers the period from January 1 through December
31, 1996.

Please'direct any questions or requests for additional information to Ronald Gillmore,
Supervisor, Radiological Health, at (313) 586-1388.

Sincerely,

cc: A.B. Beach
G. A. Harris
M. J. Jordan
A. J. Kugler
M. V. Yudasz, Jr.
Region III
Wayne County Emergency Management Division
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SUMMARY

This report summarizes the amount of radioactive material released from the
Fermi 2 site during 1996. The Fermi 2 Nuclear Power Plant maintains a
comprehensive program of monitoring and controlling the release of radioactive
material from the site to ensure that all releases are below federal limits. These
releases are in the form of gaseous effluents and radioactive; waste shipments.
There have been no radioactive liquid releases since APril 1994.

The dose consequence due to the radioactivity released in gaseous effluents,
during 1996 was less than one-tenth of one millirem (mrem) to any individual
member of the public. This dose is well below the federal dose limit of i5
millirem per year for these releases and was in the same range as that seen in
previous years of power operation.

Fermi 2 complies with the extensive federal regulations which govern radioactive
waste shipments. Radioactive waste shipments from the Fermi 2 site consist of
waste generated during water treatment, radioactive trash, irradiated
components, and waste oil. Shipment destinations are either licensed burial
sites or intermediate processing facilities.

During 1996, Fermi 2 transported 63 shipments of radioactive waste for disposal.
Of these, 49 were shipped to intermediate processors for volume reduction to
minimize burial costs. The remaining shipments were sent directly to the
Barnwell, S.C., Disposal Facility.
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1. INTRODUCTION

The Detroit Edison Fermi 2 Nuclear Power Plant is designed and operated in
a manner which strictly controls and monitors the release of radioactive
material to the environment in accordance with Nuclear Regulatory
Commission (NRC) and Detroit Edison Company requirements. This Annual
Radioactive Effluent Release Report, for the January through December 1996
period, is submitted in accordance with Fermi 2 Technical Specification '
6.9.1.8 and NRC Regulatory Guide 1.21. This report provides the following
information required by those references:

A. Summation of the quantities of radioactive material in the form of gases
and liquids released from the plant (Sections 7 and 8).

B. Summation of quantities of radioactive material contained in solid waste
packaged and shipped for off-site disposal (Section 9).

C.'Changes to the Offsite Dose Calculation Manual (ODCM) (Section 14).

D. A list and description of any unplanned releases of radioactive materials to
unrestricted areas (Section 5).

E. A list of any new locations for dose calculation or environmental
monitoring identified by the land use census (Section 13)..

F. A list of effluent monitors which were inoperable for a period longer than
that specified in ODCM Controls -3.3.7.11 and 3.3.7.12, and an explanation
of why the time limit was exceeded (Section 11).

G. A description of events leading up to any liquid holdup tanks exceeding
the limit of Technical Specification 3.11.1.4 (Section 16).

H. -A description of any major changes to radioactive waste treatment systems
(Section 15).

1. An assessment of the radiological impact on the public in terms of dose
due to liquid and gaseous effluents, both to the maximally exposed
individual and to the population within a 50 mile radius of the plant

'(Section 10).

J. A summary of 1996 meteorological data (wind speed and wind direction for
different stability classes) which was used in calculating gaseous
dispersion factors (Section 12).
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2. REGULATORY LIMITS

The Nuclear Regulatory Commission limits on liquid and gaseous effluents
are incorporated into the Fermi 2 Offsite Dose Calculation Manual. These
limits prescribe the maximum doses and dose rates due to radioactive
effluents resulting from normal operation of Fermi 2. These limits are
described in the following sections.

A. Gaseous Effluents

I. Dose rate due to radioactivity released in gaseous effluents to areas at
and beyond the site boundary shall be limited to the following:

a) Noble gases

Less than or equal to 500 mrem/year to the total body
Less than or equal to 3000 mrem/year to the skin

b) lodine-131, Iodine-133, tritium, and for all radionuclides in

particulate form with half lives greater than 8 days

Less than or equal to 1500 mremlyear to any organ.

I1. Air dose due to noble gases to areas at and beyond the site boundary
shall be limited to the following:

a) Less than or equal to 5 mrad for gamma radiation
Less than or equal to 10 mrad for beta radiation
- During any calendar quarter

b) Less than or equal to 10 mrad'for gamma radiation
Less than or equal to 20 mrad for beta radiation
- During any calendar year

III. Dose to a member of the public from Iodine-I 31,. Iodine-1 33, tritium,
and all radionuclides in particulate form with half lives greater than 8
days in gaseous effluents released to areas at and beyond the site
boundary shall be limited to the following:

a) Less than or equal to 7.5 mrem to any organ
- During any calendar quarter

b) Less than or equal to. 15 mrem to any organ
- During any calendar year-
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B. Liquid Effluents

1. The concentration of radioactive material released in liquid effluents to
unrestricted areas shall be limited to ten times the concentrations
specified in Title 10 of the Code of Federal Regulations (10 CFR) Part
20 (Standards for Protection Against Radiation), Appendix B, Table 2,
Column 2 for radionuclides other than dissolved or entrained noble-
gases, as required by the Fermi 2 Offsite Dose Calculation Manual.
For dissolved or entrained noble gases, the concentration shall be
limited to 2E-4 (.0002) microcuries/ml total activity. This limit is based
on the Xe-1 35 air submersion dose limit converted to an equivajent
concentration in water as discussed in the International Commission on
Radiological Protection (ICRP) Publication 2.

II. The dose or dose commitment to a member of the public from
radioactive materials in liquid effluents released to unrestricted areas
shall be limited to the following:

a) Less than or equal to 1.5 mrem to the total body
Less than or equal to 5 mrem to any organ
- During any calendar quarter

b) Less than or equal to 3 mrem-to the total body
Less than or equal to 10 mrem to any organ
- During any.calendar year

3. AVERAGE ENERGY

The calculated site boundary dose rates for Fermi 2 are based on
identification of individual isotopes and on use of dose factors specific to each
identified isotope or a highly conservative dose factor. Average energy
values are not used in these calculations, and therefore need not be reported.

4. MEASUREMENTS AND APPROXIMATIONS OF TOTAL ACTIVITY

As required by NRC Regulatory Guide 1.21, this section describes the
methods used to measure the total radioactivity in effluent releases and to
estimate the overall errors associated with these measurements. The effluent
monitoring systems are described in Chapter 11.4 of.the Fermi 2 Updated
Final Safety Analysis Report (UFSAR).

Page 6
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identified isotope or a highly conservative dose factor. Average energy 
values are not used in these calculations, and therefore need not be reported. 

4. MEASUREMENTS ,AND APPROXIMATIONS OF TOTAL ACTIVITY 

. 
As required by NRC Regulatory Guide 1.21, this section describes the 
method~ used to measure the total radioactivity in effluent releases and 'to 
estimate the overall errors associated with these measurements. The effluent 
monitoring systems are describe<;f in Chapter 11.4 oU,he Fermi 2 Updated 
Final Safety Analysis Report (UFSAR). 
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1996 Annual Radioactive
Effluent Release Report

A. Gaseous Effluents

I. Fission and Activation Gases

Samples are obtained from each of the plant radiation monitors which
continuously monitor the six ventilation exhaust points. The fission and
activation gases are quantified by gamma spectroscopy analysis of
periodic samples.

The values reported in Section 8 are the sums of all fission and
activation gases quantified at all monitored release points.

I1. Radioiodines

Samples are obtained from each of the seven plant radiation monitors
which continuously monitor the six ventilation exhaust points. The
radioiodines are entrained on charcoal and then quantified by gamma
spectroscopy analysis. For each sample the duration of sampling and
continuous flow rate through the charcoal are used in determining the
concentration of radioiodines. From the flow rate of the ventilation
system a rate of release can be determined.

I

The Values reported in Section 8 are the sums of all radioiodines
quantified at all continuously monitored release points.

Ill. Particulates

Samples are obtained from each, of the seven plant effluent radiation
monitors which continuously monitor the six ventilation exhaust points.
The particulates are collected on a filter and then quantified by gamma
spectroscopy analysis. For each sample, the .duration of sampling and
continuous flow rate through the filter are used in determining the
concentration of particulates. From the flow rate of the ventilation
system a rate of release can be determined.

Quarterly, the filters from each ventilation release point are composited
and then radiochemically separated and analyzed for Strontium (Sr)-
89190 using various analytical methods.
The values reported in Section 8 are the sums of all particulates
quantified at all monitored release points.
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I. Fission and Activation Gases 
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Samples are obtained from each of the plant radiation monitors whi"ch 
continuously monitor the six ventilation exhaust points. The fission and ' 
activation gases are quantified by gamma spectroscopy analysis of 
periodic samples. 

The values ~eported in Section 8 are the sums of all fission and 
activation gases quantified at all monitored release points. 

~I. Radioiodines 

Samples are obtained from each of the seven plant radiation monitors 
. which continuously monitor the six ventilation exhaust pOints.' The 
radioiodines are entrained on charcoal and then quantified by gamin a 
spectroscopy analysis. For each sample the dura~ion of sampling and 
continuous flow rate through the charcoal are used in determining the 
concentration of radioiodines. From the flow rate of the ventilation 
system ~ rate of release can be Qete.rmined. . 

The values reported in Section 8 are the sums of all radioio~ines 
quantified at all continuously monitored releas~ pOints. 

, . 

111. Particulates 

Samples are obtained from each, of the seven plant effluent radiation 
monitors which continuously monitor the six ventilation exhaust pOints. 
The particulates are collected on a filter and then quantified by gamma 

. spectroscopy analysis. For each sample, the ·duration of sampling and 
continuous flow rate through the filter are used in determining the 
concentration of particulates. From the flow rate of t~e ventil~tion 
system a rate o.f r~lease can be determined. 

Quarterly. the filters fro~ each ventilation relea~e point are composited 
and then radiochemically separated and analyzed fot Strontium (Sr)-
89/90 using various analytical methods. . 
The values reported in Section 8 are the sums of all particulates 
quantified at all monitored release points. 
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IV. Tritium
Samples are obtained for each of the seven plant effluent radiation
monitors which continuously monitor the six ventilation, exhaust points.
The sample is passed through a bottle containing water and the tritium
is "washed" outto the collecting water. Portions of the collecting water
are analyzed for tritium using liquid scintillation counting techniques.
For each sample, the duration of sample and sample flow rate is used
to determine the concentration. From the flow rate of the ventilation
system a release rate can be determined.

The values reported in Section 8 are the sums of all tritium quantified
at all monitored release points.

V. Gross Alpha
The gaseous particulate filters from the seven plant effluent radiation
monitors are stored for one week to allow for decay of naturally
occurring alpha emitters. These filters are then analyzed for gross
alpha radioactivity by gas proportional counting, and any such
radioactivity found is assumed to be plant related. The quantity of
alpha emitters released can then be determined from sample flow rate,
sample duration, and stack flow rate.

The values reported in Section 8 are the sums of all alpha emitters
quantified at all monitored release points.

B. Liquid Effluents

The liquid radwaste processing system and the liquid effluent monitoring
system are described in the Fermi 2 UFSAR. Fermi 2 released no
radioactive liquid effluents in 1996.

C. Statistical Measurement Uncertainties
The statistical uncertainty of the measurements in this section has been
calculated and summarized in the following table::

Measurement Type Sample Type One Sigma
Uncertainty

Fission and Activation Gaseous 30%
Gases
Radiolodines Gaseous 17%
Particulates Gaseous 16%.
Tritium Gaseous 30%
Gross Alpha Gaseous 16%
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Samples are obtained for each of the seven plant effluent radiation 
monitors which continuously monitor the six ventilation, exhaust points. 
The sample is passed through ~ bottle containing water and the tritium 
,is "washed" out'to the collecting water. Portion~ of the collecting water 
are analyzed for tritium using liquid scintillation counting techniques. 
For each sample, the duration of sample and sample flow rate is used 

,to determine the concentration. From the flow rate of the ventilation 
system a release rate can be determined. ' 

The values reported in Section 8 are the sums of all tritium quantified 
at aI/ monitored release points. " 

V. Gross Alpha 
The gaseous particulate filters from the seven plant effluent radiation 
monitors are stored for one week to allow for decay of naturally 
occurring alpha emitters. These filters are then analyzed for gross 
alpha radioactivity by gas proportional counting, and any such 
radioactivity found is assumed to be plant related. The quantity of 
alpha emitters released can then pe determined from sa'mple flow rate, 
sample ,duration, and stack flow rate. ' 

The values reported in Section 8 are the sums of all alpha emitters 
quantified at all mon"itored release pOints. 

B. Liquid effluents 

The liquid radwaste processing system and the liquid effluent monitoring 
system are described in the Fermi 2 UFSAR. Ferr:ni 2 released no 
radioactive liquid effluents in 1996. 

C. Statistical Measurement Uncertainties 

The statistical uncertainty of the measurements in this section has been 
calculated and summarized in the following table:: 

Measuremen~ Type Sample Type One Sigma 
Uncertainty 

Fission and Activation ,Gaseous 30% 
Gases 
Radioiodines Gaseous 17% 
Particulates Gaseous 16% " 
Tritium Gaseous 30% 
Gross Alpha Gaseous 16% 
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5. ABNORMAL RELEASES
For the purpose of this report, an abnormal release is any release of
radioactive material not performed in'accordance with the Fermi 2 license and.
implementing procedures. No abnormal releases occurred during 1996.

6. BATCH RELEASES
During 1996, there were no liquid batch releases from Fermi 2.

The only batch gaseous releases from Fermi 2 are the venting or purging of
the primary containment (drywell or torus) atmosphere. These venting or
purging releases pass through the reactor building ventilation or standby gas
treatment system and are monitored by the final effluent monitors for these
pathways. Separate data on these venting or purging releases are not
reported because the associated data are already included in the gaseous
effluent release data (Section 8). The amount of radioactivity released during
venting and purging has been a small fraction of the amount released as
continuous gaseous effluents.

7. LIQUIDEFFLUENT SUMMARY
There were no liquid effluents from Fermi 2 in 1996.

8. GASEOUS EFFLUENT SUMMARY

These are considered mixed mode releases as defined in NRC Regulatory
Guide 1.111. Values expressed in the following tables with the symbol "<"

represent the Lower Limit of Detection (LLD) in units of~microcuries per cubic
centimeter (uCi/cc) for individual samples. These LLD values indicate that the
isotope in question was not detected during the release period. These LLD
values are not included in column totals..

A. Fission and Activation Gases Summary

Total Release 3.66E+01 9.06E+00 2.05E+01 O.O0E+00
(curies)

Average Release 4.66E+00 1.15E+00 2.61 E+OO O.OOE+00
Rate for Period

(jCi/sec) I

Page 9

.&." ... -
. ~ .~ ... _~ .. _!~~ _ ..... 6.- ___ .... __ ~ ........... __ .. _ 

1996 Annual Radioactive 
Effluent Release Report 

5. ABNORMAL RELEASES 
For the purpose of this report, an abnormal release is any release of 
radioactive material not performed in 'accordance with the Fermi 2 license and, 
implementing procedures. No abnormal releases occurred du~ing 1996. 

6. BATCH RELEASES 
During 1996, there were no liquid batch releases from Fermi 2. , 

The only batch gaseous releases from Fermi 2 are the venting or purging of 
the primary containment (drywell or torus) atmosphere. These venting or 
purging releases pass through the reactor building v,entilation or standby gas 
treatment system and are monitored by the fin~1 effluent monitors for these " 
pathways. Separate data on these venting or purging releases are not 
reported because the associated data are already included in the gaseous 
effluent release data (Sec,tion 8). The amount of radioactivity released during 
venting and purging has been a small fraction of the amount released as 

" continuous gaseous effluents. 

7. LlQUID'EFFLUENT SUMMARY 

There were no liquid effluents from Fermi 2 in 1996. 

8. GASEOUS EFFLUENT SUMMARY 
These are considered mixed mode releases as defined in NRC Regulatory 
Guide 1.1,11. Values expressed in the following tables with the symbol "<" 
represent the Lower Limit of Detection (LLO) in units ot.microcuries per cubic 
centimeter (uCi/cc) for individual samples. These LLD values indicate that the 
isotope in question was not detected during the release period. These LLD 
values are not included in column totals. 

A. Fission and Activation Gases Summary 

"'~'~~·;:"\.~::C:')"::':,":;}::·(Y··~'~i:Quarter,1' :···.:'=::'(,Quarter 2 ' ··;";~Quai1:er'3 '{\;~Quarter~4 ~";' 

Total Release 3.66E+01 9.06E+OO' 2.05E+01 O.OOE+OO 
(curies) 

Average Release 4.66E+OO 1.1SE+OO 2.61E+OO O.OOE+OO 
'Rate for Period 

(/lCifsec) 
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B. Radioiodines Summary
S. -!- .-

Total 1-131 1.24E-03 2.29E-03 5.25E-04 6.81 E-04
(curies)

Average Release 1.58E-04 2.91 E-04 6.68E-05 8.66E-05
Rate for Period
I (cisec)_

C. Particulates Summary

Quarter. •i S.arter 2 Sr 3 Qurt r4
Particulates with 7.11 E-04 6.12E-04 6.79E-5 1.23E-04

half lives > 8 days
(curies)
Average 9.04E-05 7.78E-05 8.64E-06 1.56E-05

Release Rate for
Period (WiCi/sec)

Gross Alpha 1.89E-06 1.82E-06 9.31E-07 1.71 E-06
Radioactivity

(curies)

D. Tritium Summary

-.-S u r. - 5.-mare

[ oal Release I <4.4E-08 I<4.4E-08 7 <4.4E-08 <4.4E-0

E. Particulates Summary: Totals for Each Nuclide Released (curies)

S. S e. I. -Q. -a . - -
Cr-51 6.70E-04 5.67E-04 2.OOE-05 3.49E-05
Mn-54 2.0715-06 <2.4E-14 5.67E-07 3.30E-05
Co-58 1.19E-06 1.93E-06 <3.4E-14 1.68E-06
Co-60 <4.7E-14 3.44E-06 6.14E-06 3.25E-05
Fe-59 <1.7E-14 <1.7E-14 <1.7E-14 1.28E-05
Zn-65 <6.2E-14 <6.2E-14 <6.2E-14 6.90E-06
Na-24 1.97E-04 1.29E-04 <8.5E-14 <8.5E-14

Tc-99m 3.90E-03 2.24E-03 2.44E-04 <2.5E-1 3
Ba-I 39 4.51 E-02 5.61 E-02 4.43E-02 5.47E-04
La-140 1.42E-05 1.12E-05 3.47E-05 <6.4E-14
Ba-140 1.32E-05 6.20E-06 1.58E-05 <5.8E-14
Y-91m 6.09E-03 7.68E-03 5.57E-03 <1.2E-1 1
Sr-91 9.02E-05 3.iOE-04 2.43E-04 <8.SE-13
Rb-88 7.63E-01 <3:1 E-09 <3.1 E-09 <3.1 E-09
Rb-89 <3.9E-1 1 5.72 E-02 -2.45E-02 <3.9E-1 I

Cs-1 38 4.09E-02 9.41 E-02 6.58E-02 2.38E-03
Br-82 2.11E-05 1.37E-05 4.67E-05 <2.6E-14
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B. Radioiodines Summary 
I 

Quarter 1 
Total 1-131 1.24E-03 

(curies) 
Average Release 1.SSE-04 
Rate for Period 

(IlCifsec) -

C. Particulates Summary 

Quarter 1 . 
Particulates with 7.11E-04 

half lives> B days 
(curies) 
Average 9.04E-05 

Release Rate for 
Period (IlCifsec) 

Grqss Alpha 1.89E-OS 
Radioactivity 

(curies) 

D. Tritium Su-:nmary 
~ .... 

Quarter 2 
2.29E-03 

. , 

2.91E-04 

Quarter 2 
6.12E-04 

7.7BE-OS 

1.B2E-OS 
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Quarter 3 .' Quarter 4 
5.25E-04 ' 6.S1E-04 

6.6SE-05 B.66E-05 

quarter 3 ' Quarter 4 
6.79E-5 1.23E-04 

B.64E-06 i.,S6E-OS 

9.31E-07 1.7iE-OB 

E.' Particulates Summary: Totals for Each Nuclide Released (curies) 

.' -~:N~clide : : ~ ,} ", ·'~"Ouarter 1" .::"~';, ,:;"Quarter·2 ,::."j,t.li!t:Quarter~: :~~:;f~t'i41Quarter 4 ' 
Cr-51 6.70E-04 5.B7E-04 2.00E-05 3A9E-05 
Mn-S4 2.07E-OS <2.4E-14 5.67E-07 3.30E-OS 
Co-S8 1.19E-OS i.93E-OS <3.4E-14 1.68E-OS 
Co-60 <4.7E-14 3.44E-OS 6.i4E-OS 3.2SE-OS 
Fe-S9 <1.7E-14 <1.7E-14 <1.7E-14 1.28E-OS 
Zn-65 <B.2E-14 <6.2E-14 <6.2E-14 6.90E-06 
Na-24 1.97E-04 1.29E-04 <8.5E-14 <8.SE-14 

Tc-99m 3.90E-03 2.24E-03 2.44E-04 <2.5E-13 
8a-139 4.51E-02 S.61E-02 4.43E-02 S.47E-04 
La-i40 1A2E-OS 1.12E-05 3.47E-05 <6.4E-i4 
8a-140 1.32E-05 6.20E-OB 1.58E-OS <S.BE-14 
Y-9im S.09E-03 7.68E-03 5.S7E-03 <i.2E-11 . 
Sr-91 ,9.02E-05 3. 1 OE-04 2.43E-04 <8.8E-13 
Rb-88 7.63E-01 <3:1E-09 <3.1E-09 <3.iE-09 
Rb-89 <3.9E-11 5.72E-02 '2.45E-02 <3.9E-11 

.Cs-138 4.09E-02 9.4iE-02 6.S8E-02 2.38E-03 
8r-82 2.11E-OS i.37E-OS, 4.67E-05 <2.6E-14 
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.As-76 <2.2E-13 6.1 5E-05 <2.2E-13 <2.2E-13
Re-188 4.94E-05 <3.5E-13 <3.5E-13 <3.5E-13
Sr-89. 2.43E-05 2.59E-05 2.54E-05 1.47E-06
sr-90 1.40E-07 2.63E-07- <1.OE-16 <1.OE-16
Cs-134 <1.3E-14 2.22E-06 .<1.3E-14 <1.3E-14
Cs-137 <3.8E-14 5.24E-06 -3.8E-14 <3.8E-14
Ce-141 <2.4E-14 <2.4E-14 . <2.4E-14 <2.4E-14
Ce-143 <1.3E-13 <1.3E-13 <1.3E-13 <1.3E-13
Ce-144 <7.4E-14 <7.4E-14 <7.4E-14 <7.4E-14
Total 8.60E-01 2.18E-01 1.41 E-01 3.05E-03

F. Fission and Activation Gases Summary: Totals for Each Nuclide
Released (curies)

-,Nc. e Qure I Quate 2 -`-ure 3 Quarter

Kr-85m 3.32E-01 1.09E-01 <1.6E-08 <1.6E-08
Kr-87 <6.8E-08 4.53E-04 <6.8E-08 <6.8E-08
Kr-88 4.54E-01 <6.1E-08 <6.1E-08 <6.1E-08

* Xe-129m <2.6E-07 3.22E-03- <2.6E-07 <2.6E-07
Xe-133 2.55E+01 4.12E-03 <5.9E-08 <5.9E-08

-Xe-133m 7.73E-01 <1.4E-07 <1.4E-07 <1.4E-07
Xe-I 35' 3.44E+00 1.12E+00 1.04E+00 <1.6E-08

Xe-135m 1.89E+00 2.93E+00 2.90E+00 <2.8E-07
Xe-1 37 - 2.05E+00 <2.4E-07 9,41 E+00 <2.4E-07
Xe-1 38 2.20E+00 4.89E+00 7.14E+00 <5.4E-07
Total 3.66+01 9.06E+00 2.05E+01 N/A

G. lodines Summary: Total for Each Nuclide Released (curies)

1-131 1.24E-03 2.29E-03 5.25E-04 6.81E-04
1-132 1.77E-03 5.51 E-03 2.36E-03 <3.6E-12
1-133 -1.84E-03 2.77E-03 2.21 E-03 1.02E-04
1-134 7.51E-04 1.31E-02 2.33E-03 <1.6E-11
1-135 2.OOE-03 6.31E-03 3.01E-03 1.48E&04
Total 7.60E-03 3.OOE-02 1.04E-02 9.31E-04
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N,uclide . Quarter 1 
. As-76 . <2.2E-13. 
Re-188 4.94E-OS 
Sr-89· 2.43E-OS 
Sr-90 i.40E-07 
Cs-134 <i.3E-i4 
Cs-i37 <3.8E-i4 
Ce-141 <2.4E-i4 
Ce-i43 <1.3E-i3 
Ce-144 <7.4E-14 
Total 8.60E-01 

-.. _-..... _-._---_:_- -.--"-- ~ .. -~--- -_.- ~- .. -'.-~ 

Quarter 2 
6.1SE-OS 
<3.SE-13 
2.S9E-05 
2.63E-07· 
2.22E-06 
5.24E-06 
<2.4E-14 . 
<1.3E-13 
<7.4E-14 
2.18E-01 
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qluarter 3 Quarter 4 
<2.2E-13 <2.2E-i3 
<3.SE-13 <3.5E-i3 
2.S4E-OS i.47E-06 
<i.0E-i6 <i.0E-i6 

·<1.3E-i4 <1.3E-14 
<3.8E-i4 <3.8E-14 
<2.4E-14 <2.4E-14 
<1.3E-i3 <i.3E-i3 
<7.4E-14 <7.4E-14 
1.41E-01 3.0SE-03 . 

F. Fission and Activation Gases Summary: Totals for Each ,Nuclide 
Released (curies) 

:·;:~·%N .... clide " .. ' !":··: .. ·Quarter 1 .: . Quarter 2 ,. "'. ·Quarter 3 Quarter 4 
Kr-85m 3. 32E-01 i.09E-Oi <1.6E-08 <i.6E-08 
Kr-87 <6.8E-08 4. 53E-04 <6.SE-08 <6.8E-OS 
Kr-88 4.S4E-01 <6.1E-08· <6.iE-08 <6.iE-OB 

. Xe-i29m <2.6E-07 3.22E-03- <2.6E-07 <2.6E-07 
Xe-133 . 2.S5E+01 4. 12E-03 <S.9E-08 <5.9E-OB 

Xe-133m 7.73E-01 <1.4E-07 . <1.4E-07 <i.4E-07 
Xe-135, 3.44E+OO ·1.i2E+OO 1.04E+OO <1.6E-OB 

Xe-13Sm 1.89E+OO 2.93E+OO 2.90E+OO <2.8E-07 
Xe-137 ' 2.0SE+OO <2.4E-07 9.41E+OO <2.4E-07 
Xe-138 2.20E+OO 4.89E+OO 7.14E+OO <5.4E-07 
Total 3.66+01 9.06E+OO 2.0SE+01 N/A 

G. lodines Summary: Total for Each Nuclide Released (curies) 
," '''N 1 • . ', .... ; •••• ; -'1:''''' ,';"" '':' ":J,.i}?~ I:lclJde, ·' .... ,r. f~,,~,;Quarter. ,~"f.-":.'?Quarter2 '",.'.,'<tfQuarter 3 , ,,'.' '~Quarter 4 ' 

1-131 1.24E-03 2.29E-03 S.2SE-04 . 6.B1E-04 
1-132 i.77E-03 5.SiE-03 2. 36E-03 <3.6E-12 
1-133 ·1.84E-03 2.77E-03 2.21E-03 1.02E-04 
1-134 7.5iE-04 1.31E-02 2.33E-03 <i.6E-11 
1-135 2.00E-03 6.31E-03 3.0iE-03 1.48E':()4 
Total 7.60E-03 3.00E-02 1.04E-02 9.31E-04 

.! 
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9. SOLID WASTE, IRRADIATED FUEL SHIPMENTS, AND WASTE.OIL

Radioactive waste shipments from the Fermi 2 site consist of waste generated
during water treatment, radioactive trash, irradiated components, and waste oil.
Fermi 2 complies with the extensive federal regulations which govern these
shipments: Shipment destinations are either licensed burial sites or intermediate
processor facilities. Waste shipped to intermediate processing facilities is
shipped directly from these facilities to licensed burial sites after processing.

A., Solid Waste Shipped Offsite for Burial or Disposal (not irradiated fuel):

Note: Sections 1 and 2 show quantities received at the:Barnwell, S.C., burial
facility in 1996, both directly from Fermi 2 and from intermediate
processing facilities. Section 3 shows waste shipments in 1996 from
Fermi 2 to Barnwell, S.C., and to intermediate processing facilities.

)ent resins, sludges, etc. mucuries 2.80E+02
b. Dry compressible waste, I m3  8.46E+01 ±25

contaminated equipment, etc. curies 6.70E+00.
c. Irradiated components, m3  3.71 E+O0 ±25

control rods, etc. curies 3.49E+04
d. Other 0

2. Estimate .of major nuclide composition (by class of waste)

a. Spent resins, sludges, etc. (Total of Class A and Class B waste: All spent
resin waste in this category was shipped in High Integrity Containers. Ash
from resin incinerated at an intermediate processing facility and solid residue
from waste water processed at an intermediate processing facility is also
included in this category. No solidification agent or absorbent was used in
processing waste in this category. All quantities were determined by
measurement.)

- - SU-O- -IA
. Ag-110m . <0.1 . 2.29E-03

Ba-1 33 <0.1 2.45E-02
C-14 1.3 3.60E+00

Ce-144 0.1 2.30E-01
Co-57 <0.1 6.1OE-04
Co-58 2.3 6.37E+00
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9. SOLID WASTE, IRRADIATED FUEL SHIPMENTS, ANP WASTE.OIL 

Radioactive waste shipments from the Fermi 2 site consist of waste generated 
during water treatment, radioactive trash, .irradiated components, and waste oil. 
'Fermi 2 complies with the extensive federal regulations which govern these 
shipments: Shipment destinations are either licensed burial sites or intermediate 
processor facilities. Waste shipped to intermediate processing facilities is 
shipped directly from these facilities to licensed buri.al sites after processing. 

A •. Solid W~ste Shipped Offsite for 81:lrial or Disposal (not irradiated fuel): 

Note: Sections 1 and 2 show quantities received at the: Barnwell, S.C., burial 
facility in 1996, both directly from Fermi 2 and from intermediate . 
processing facilities. Section 3 shows waste shipments in 1996 from 

. Fermi 2 to' Barnwell, S.C., and to intermediate processing facilities. 

1. :Type bf.waste '. ,.' .', ':: ,,: " :;.,: . . . Unit 1.2 .month ',~_c ·.~.~·Est.-~J:otal 
:.~ \: .. :' :.~. ',J'. ':'.- _ ..... , ..... :~':.Y~::·. :. '. : '.';. .. '" period "':'-'" . ';:er[or;'% 
a. pen reSIns, s u ges, e c. S t Id t m . + 664E 01 ±25 .. curies 2.80E+02 
b. Dry compressible waste, rn3 

8.4~E+01 ±25 
contaminated equipment, etc. curies 6.70E+00 

c. Irradiated components, m3 3.71E+OO ±25 
control rods, etc. curies 3.49E+04 

d. Other 0 
., .. 

2. Estimate .of major nuclide composition (by class of waste) 

a. Spent resins, sludges, etc. (To~al of Class A and Class '8 waste: All spent 
resin waste in this category was shipped in High Integrity Containers. Ash 
from resin incinerated at an intermediate processing facility and solid residue' 
from waste water processed at an intermediate processing facility is also 

, included in this category. No solidification agent or absorbent was used in 
processing waste in this category. All quantities were determined by 
measurement.) . 

. . Jr,.~·~···· ....... : ........... 1.;- ....... ':-., • •• r.t •..• ~. , .... - .. -" 
.. t;;:,-;::;,~~~ucllde·>'~·-;~,::: :: .... , .:"', '.i:~P.ercent of total actiVIty <'." .... , !y;;::;~,.;:.:i':CU'nes .,,': ': .. ' 'J". :. 

Ag-110m '. <0.1 2.29E-03 
8a-133 , <0.1 2.45E-02 
C-14 1.3 3.60E+OO 

Ce-144 0.1 2.30E-01 
Co-57 <0.1 6.10E-04 
Co-58 2.3 6.37E+OO 
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Nuclide Per-ent o t aiiy C sl

Co-60 28.1 7.88E+01
Cr-51 . 13.9 3.89E+01

Cs-137i1 2.4 , 6.85Et+UU

Cs-I 37 2.4 6.85E+00
Fe-55 33.8 9.47E+01
Fe-59 <0.1 7.44E-02

H-3 0.3 7.52E-01
Hf-181 0.1 2.11E-01
1-129 <0.1 3.45E-03

Mn-54 5.8 1.63E+01
Na-22 <0.1 5.03E-03
Nb-95 <0.1 3.32E-02
Ni-59 <0.1 4.63E-02
Ni-63 7.2 2.03E+01

Sb-I 25 0.1 3.44E-01

Sr-90 <0.1 6.27E-03
Tc-99 <0.1 9.88E-02
Zn-65 3.2 9.06E+00

Note:. The following is a breakdown of the above quantities into Class A and
Class B waste as required by Fermi 2 Technical Specifications.

Class A quantities: Consists of dewatered resin, ash from resin incineration,
solid residue from processin contaminated water, etc. total volume: 61.6 M3

Ag-1 <0.1 2.29E-03
Ba-1_33 <0.1 2.45E-02

C-14 0.8 1.72E+00
Ce-1_44 <0,_1 1.79E-01
Co-57 <0.1 6.1OE-04
Co-58 2.9 6.37E+00
Co-60 22.8 4.92E+01
Cr-5i 18.0 3.89E+01
Cs-134 0.8 1.68E+00
Cs-137 :1.5 3.23E+00
Fe-55 34.3 7.43E+01
Fe-59 <0.1 7.44E-02

H-3 0.3 7..12E-01

Hf-181 <0.1 2.1I1E-01
1-129 <0.1 3.45E-03

Mn-54 6.0 1.30E+01
Na-22 <0.1 5.03E-03
Nb-95 <0.1 3.32E-02
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Nuclide 
Co-SO 
Cr-51 . 

Cs-134 
Cs-137 
Fe-55 
Fe-59 
H-3' 

Hf-181 
1-129 

Mn-54 . 
Na-22 
Nb-95 

. 
Ni-59 
Ni-63 

Sb-125 
Sr-90 
Tc-99 
Zn-65 

Percent of total activity . 
28.1 
13.9 
1.2 
2.4 

33.8 
<0.1 
0.3 
0.1 

<0.1 
5,8 

<0.1 
<0.1 
<0.1 
7.2 
0.1 

<0.1 
<0.1 
3.2 
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Curies 
7.88E+01 
3.89E+01 
3.4SE+00' 
6.85E+00 
9.47E+01 
7,44E-02 
7.52E-01 
2.11E-01 
3.4SE-03 
1.63E+01 
5.03E-03 
3.32E-02 
4.63E-02 
2.03E+01 
3.44E-01 
6.27E-03 
9,8BE-02 
9.0SE+OO 

Note: . The following is a breakdown of tl:le above quantities into Class A and 
Class B waste as required by Fermi 2 Technical Specifications. 
. ' 

Page 13 

_'t:.. • .;. 



1996 Annual Radioactive
Effluent Release Report

Ni-59 :<0.1 . 4 E-02
Ni-63 8.8 1 .g9E+01

Sb-125 0.2 3.44E-01
Sr-90 <0.1 3.20E-03
Tc-99 <0.1 3.38E-02
Zn-65 3.4 7.26E+00

Class B Quantities: Consists of dewatered resin (total volume: 4.8 M)

C-14 2.9 1.88E+00
Ce-144 <0.1 5.11 E-02
Go-60 46:4 2.96E+01

Cs-1 34 2.8 1.78E+00
Cs-137 5.7 3.62E+00
Fe-55 '32.0.' .2,04E+01

H-3 <0.1 4.04E-02

Mn-54 5.2 3.30E+00
Ni-63 2.0 1.30E+00
Sr-90 <0.1 3.07E-03
Tc-99 0.1 6.50E-02
Zn-65 2.8' 1.80E+00

b. Dry compressible waste, contaminated equipment, etc. (All waste in this
category was Class A waste, was shipped in strQng tight containers, and was
classified as dry active waste (DAW). After incineration by an intermediate
processor, some of the residue from this waste is solidified in concrete. All
quantities were determined by myeasurement.)

-e 0t 0--~f~ctvtyue

Aa-110m <0.1 2.20E-04
C-14 0.3 1.75E-02

Ce-I 44 <0.1 7.86E-04
Cm-243 <0.1 1.OOE-07
Co-58 0.4 2.37E-02
Co-60 9.5 6.37E.-01
Cr-51 11.2 7.51E-01

Cs-1 34 1.8 1.20E-01
Cs-137 1.8 1.18E-01
Fe-55 69.7 4.67E+00
Fe-59 0.1 9.69E-03

H-3 .... 0.2 1.01E-02
1-129 <0.1 3.80E-04

Mn-54 2.6 1.77E-01
Ni-59 <0.1 3.62E-04
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I Nuclide Percent of total activity 
Ni-59 :<0.1 
Ni--63 8.8 

Sb-125 0.2 
Sr-90 <0.1 
Tc-99 <0.1 
Zn--65 3.4 

Class B Quantities: Consists of dewatered resin 
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Curies 
4. 63E-02 
1.90E+01 
3.44E-01 
3.20E-03 
3.38E-02 
7.26E+OO 

b. Dry compressible waste, contaminated equipment, etc. {All waste in this 
category was Class A waste, was shipped in strong,tight containers, and was 
classified as dry active waste (DAW). After incineration by an intermediate 
processor, some of the residue from this waste is solidified in concrete. All 

uantities were determined ' 
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Ni-63 0.8 5.59E-02
Pu-241 <0.1 1.70E-06
Sb-124 <0.1 9.82E--04
Sb-125 <0.1 1.76E-04
Sr-89 <0.1 5.1OE-06
Sr-90 <0.1 7.OOE-07
Tc-99 <0.1 4.71 E-04

'7 C Z 4 a4 A17M n4
L.I-'=,J,• I I.LJ j IAJI i~LJI

c. Irradiated components, control rods- etc.: (All waste in this category was
Class C waste, was shipped in Type B casks and consisted of control rod
blades, LPRMs, jet pump beams, velocity limiters, etc. All quantities were
determined by measurement.)

-.- of
Am-241 <0.1 6.05E-08

C-14 <0.1 9.99E-01
Cm-242 <0.1 1.38E-06
Cm-243 <0.1 8.22E-11
Co-58 <0.1 2.12E-02
Co-60 65.3 2.28E+04

Cs-1_34 <0.1 8.64E-01
Cs-137 <0.1 1.28E+00
Fe-55 29.7 1.04E+04

H-3 1.2 4.21 E+02
Mn-54 1.1 3.81E+02
Nb-94 <0.1 2. 01 E-02
Ni-59 <0.1 7.11E+00
Ni-63 2.6 9.23E+02

Pu-238 <0.1 1.29E-06
Pu-239 <0.1 1.84E-06
Pu-240 <0.1 6.02E-07
Pu-241 <0.1 4.82E-05
Sr-90 <0.1 5.80E-05
Tc-99 •<0.1 2.30E-03
U-235 <0.1 7.84E-09
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I Nuclide I 

Ni-63 
Pu-241 
Sb-124 
Sb-125 
Sr-89 
Sr-90 
Tc-99 , 
Zn-G5 

Percent of total activity 
0.8 

<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
<0.1 
1.6 
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Curies 
5.59E-02 
1.70E-OS 

, 9.82E-04 
1.76E-04 
5.10E-OS 
7.00E-07 
4.71E-04 
1.07E-01 

c. Irradiated components, control rodsj etc.: (All waste in this category was 
Class C waste, was shipped in Type 8 casks and consisted of control rod 
blades, lPRMs, jet pump be'ams, velocity limiters, etc. All quantities were 
determined by measurement.) 

, ':I'~~Nuclide .~~_~:"'I ~~.' .' Percent of total activity Curies 
Am-241 <0.1 6.0SE-08 

C-14 <0.1 9.99E-01 
Cm-242 <0.1 1.38E-OS 
Cm-243 <0.1 B.22E-11 
Co-58 ' <0.1 2.12E-02 
Co-GO 65.3 . 2.28E+04 
Cs-134 <0.1 S.64E-01 
Cs-137 <0.1 1.28E+00 
Fe-55 29.7 1.04E+04 
H-3 1.2 4.21E+02 

Mn-54 ' 1.1 .. . 3.81E+02 
Nb-94 <0.1 2.01E-02 
Ni-59 <0.1 7.11E+OO 
Ni-S3 2.6 9.23E+02 

Pu-238 <0.1 1.29E-06 
Pu-239 <0.1 1.84E-06 
Pu-240 <0.1 S.02E-07 
Pu-241 <0.1 4. 82E-05 
Sr-90 <0.1 5.80E-05 
Tc-99 '<0.1 2.30E-03 
U-235 <0.1 7·. 84E-09 
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3. Solid Waste Disposition: (shipments from Fermi 2 to Barnwell burial site or to
intermediate processors)

Setresin, sludges etc. tractor trailer IBarnwell, SC

Dry compressible waste, etc. 49 tractor trailer SEG, Hake, DSSI,.
ALARON, and
Manufacturing Sciences

Irradiated components, etc. 5 tractor trailer Barnwell, SCI I with cask I

B. Irradiated Fuel Shipments

There were no shipments of irradiated fuel during 1996.

C. Disposal of Contaminated Oil

Fermi 2 is shipping waste oil containing. small concentrations of radioactive
material to an intermediate processor, Scientific Ecology Group (SEG). SEG
incinerates this oil at its facility, and it includes quantities of radioactive material
released during incineration in its effluent reporting. If there is a residue from this
incineration which contains radioactivity, it is treated as solid radwaste and is
reported in sections 9.A.1 and 9.A.2 of this report. In 1996, no such oil residue
was present.

10. RADIOLOGICAL IMPACT ON THE PUBLIC

A. Dose Due to Liquid Effluents
There were no liquid releases to Lake Erie in 1996 and therefore no dose
due to liquid effluents.

B. Dose Due to Gaseous Effluents
S1OCFR50, Appendix I provides limits on dose due to 1-131, 1-133, H-3, and
particulates with half lives greater than 8 days in gaseous effluents to any
organ of a member of the public. This is evaluated by calculating the dose
to the critical receptor which is defined as the individual who receives the
highest single organ dose, due to these isotopes.
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incineration which contains radioactivity, it is treated as solid radwaste and is 
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was present. . -

10. RADIOLOGICAL IMPACT ON THE PUBLIC 

A. Dose Due to Liquid Effluents 

There were no liquid releases to Lake Erie in 1996 and therefore no, dose 
due to liquid' effluents. 

B. 'Dose Due to Gaseoils Effluents 

10CFRSO, Appendix I provides limits on dose due to 1-131, 1-133, H-3, and 
. particulates with half lives greater than 8 days in gaseous 'effluents to any 
organ of a member of the public. This is evaluated by calculating the dose 
to the 'critical receptor which is defined as the individual who receives the 
highest single organ dose, du~ to these isotopes. I 
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During 1996, the critical receptor for Fermi 2 was a child assumed to live
at an offsite location which is known to have a garden. This was identified
during the Land Use Census, which is a required annual survey of land
use and food pathways within a 5 mile radius of the plant. The individual
organ and total body doses to this individual are listed below.

S 0.0007 mrem

Ve 0.0003 mrem0.03 mrem

0.0004 mrem
0 .0002 mrem
0.0003 mrem
0.0003 mrem

The highest single organ dose to the critical receptor is 0.03 mrem to the
thyroid. This is less than 0.2% of the federal limit of 15 mrem specified in
1 OCFR50, Appendix I.

C. Dose Due. to Direct Radiation and Compliance with 40CFRI90

Title 40, Part 190 of the Code of Federal Regulations requires that dose to
an individual in the unrestricted area from the uranium fuel cycle including
direct radiation be limited to 25 mrem/yr to the total body and 75 mremlyr
to the thyroid. During 1996, there was no measurable direct radiation as
shown by offsite TLD readings. All offsite TLD locations indicated direct
radiation readings which were at or below the TLD readings at the control
locations.

D. Population Dose

Dose to the population within a fifty mile radius of Fermi 2 due to 1996
gaseous effluents was calculated.- There was no dose due to liquid
effluents.

For gaseous effluents, the code MICROAIRDOS was used to estimate the
population dose. Inputs to the code were 1996 gaseous release data,
wind direction and wind speed frequencies for each stability class,
population in each of 10 segments of each of 16 sectors, stack release
specifications, etc.
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During 1996, the critical receptor for Fermi 2 was a child assumed to live 
at an offsite location which is known to have a· garden. This was identified 
during the Land Use Census, which is a required annual survey of land 

· use and food pathways within a 5 mile radius of the plant. The individual 
organ and total body doses to this individual are listed below. . 

0.0007 mrem 
0.0003 mrem 
0.03 mrem 
0.0004mrem 
0.0002 mrem 
0.0003 mrem 

. 0.0003 mrem 

· The highest single organ dose to the critical receptor is 0.03 mrem to the 
thyroid. This is less than 0.2% of the federal limit of 15 mrem specified in . 
10CFR50, Appendix I. 

C. Dose Due. to Direct Radiation and Compliance with 40CFR190 

· Title 40, Part 190 of the Code of Federal Regulations requires that dose to 
an individual in the unrestricted area from the uranium fuel cycle including 
direct radiation be limited to 25 mrem/yr to the total body and 75 mremlyr 
to the thyroid. During 1996, there was no measurable direct radiation as 
shown l;>y offsite TLD readings .. All offsite TLb locations indicated direct 
radiation readings which were at or below the TLD readings at the control 
locations. 

D. Population Dose 

Dose to the population within a fifty mile radius of Fermi 2 due to 1996 
gaseous effluents was calculated: There was no dose due to liquid 

· effluents. . . 

For gaseous effluents, the code MICROAIRDOS was used to estimate the 
popuiation dose. Inputs to the code were 1996 gaseous release data, 
wind direction and wind speed frequencies for each stability class, 
population in each of 10 segments of each of 16 sectors, stack release 

· specifications, etc. '. 
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The estimated 1996 collective effective dose due to gaseous effluents to
the approximately 6 million people living within 50 miles of Fermi 2 is 0.9
person-rem. This dose is insignificant compared to the estimated annual
collective dose to this population of 1.8 million person-rem due to
background radiation.

E. Site Boundary Air Dose

Gamma and beta dose to air at the site boundary due to noble gases must
be calculated to evaluate compliance with the limits of10CFR50,
Appendix i. In 1996, gamma air dose was 0.008 mrad and beta air dose
was 0.01 mrad. These doses represent 0.08% and 0.05% of the 10CFR50
gamma and beta annual air dose limits, respectively. (The gamma dose
limit is 10 mrad and the beta dose limit is 20 mrad.)

11. RADIATION INSTRUMENTATION OUT OF SERVICE AND DEVIATIONS
FROM RELEASE PROCEDURES

The Fermi 2 Offsite Dose Calculation Manual (ODCM) requires that those
monitors which exceed the time specified for out of service status be
reported in the next Annual Radioactive Effluent Release Report. In
September 1996, it was determined that the circulating water decant line
flow rate sensor was not acceptably monitoring the decant line flow rate
because the decant line cannot be maintained full of water. Correcting
this problem is expected to involve a major modification of the decant line,
and planning for this modification is in progress.

In March 1996 a purge of the torus was initiated prior to obtaining a
sample as required by the ODCM. No effluent releases were detected
during this purge. Corrective actions to ensure that pre-release samples
of future purges are initiated included procedure revision and special
training.

12. METEOROLOGICAL DATA SUMMARY

The meteorological monitoring system is described in the Fermi 2LUFSAR.
In accordance with Regulatory Guide 1.21, data recorded by that system is
* provided here to permit the NRC to assess the radiological impact of
Fermi 2 releases independently. The data format required by Regulatory
Guide 1.21 is used. Appendix A contains the meteorological data tables.
Specifically, these are joint frequency tables of wind speed versus wind
direction for each atmospheric stability class for the 10 meter monitoring
level. These data were used to derive annual average dispersion and
deposition factors.
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13.CHANGES TO DOSE CALCULATION AND ENVIRONMENTAL
MONITORING LOCATIONS

During the 1996 Land Use Census, it was determined that there was no
longer a viable garden at the location where the critical receptor was
previously assumed to reside. From Land Use Census data a new critical
receptor location was determined. The new critical receptor is assumed to
be a child residing 1.05 miles northwest of the plant who is exposed by the
inhalation, vegetation ingestion, and ground plane direct radiation
pathways.

Also during 1996, milk location M-9, located 4.2 miles north of the plant,
was dropped from the radiological environmental monitoring program due
to the fact that this location was an unreliable source of milk samples.

14. CHANGES TO THE OFFSITE DOSE CALCULATION MANUAL (ODCM)

In 1996, the ODCM was not revised.

15. MAJOR CHANGES TO RADIOACTIVE WASTE SYSTEMS

During 1996, there were no major changes to the liquid, gaseous, or solid
radioactive waste treatment systems.

16. LIQUID HOLDUP TANKS EXCEEDING LIMITS

Fermi 2 Technical Specification 3.11.1.4 requires that the quantity of
radioactive material contained in any outside temporary tank shall be
limited to 10 curies, excluding tritium and dissolved or entrained noble
gases. During 1996, this activity limit for such tanks was not exceeded.

End of Text
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NRC RAI HY4.2.1-7

Provide the methods to be used to dredge Lake Erie Sediments for the construction of water
intake, barge slip, and water discharge structures for Fermi 3.

Provide information on maps to show the extent of dredgingfor the above proposed structures
and for areas outside of the barge slip.

What is the plan of disposing the sediment from dredging in the future at the Fermi site as the
existing dredge retention basin reaches its capacity?

Supplemental Information

There is no information in the ER regarding the methods used for dredging and the extent of the
dredging. This information is needed for the impact analysis to be presented in the EIS.

The existing retention pond for dredging material disposal is reaching its maximum capacity,
according to a study conducted by Detroit Edison. Dredging is anticipated for construction of
the Fermi 3 water intake structure, barge slip, and discharge pipe, in addition to the normal
operation of Fermi 2. The disposal of dredging material, treatment of the dredge material to
accelerate sediment settlement from the water, and the handling of returned water from the
dredge retention pond to Lake Erie will be considered in the EIS.

Response

Anticipated Dredging and Disposal Method

The proposed Fermi 3 intake and barge slip construction will benefit from ongoing operation and
maintenance dredging activities for Fermi 2. No additional dredging outside the parameters of
the following permits will be required for the construction and installation of the Fermi 3 intake
and barge slip. Previous Fermi 2 operation and maintenance dredging has been conducted as
authorized by:

* U.S. Army Corps of Engineer (USACE) permit number 88-001-040-8 issued for
activities governed by Section 10 of the Rivers and Harbors Act of 1899 and Section 404
of the Clean Water Act; and

* Michigan Department of Environmental Quality (MDEQ) permit number 04-58-0009-P
issued for activities governed under the Natural Resources and Protection Act 451, Part
325 Great Lakes Submerged Lands.
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operation of Fermi 2. The disposal of dredging material, treatment 6f the dredge material to 
accelerate sediment settlement from the water, and the handling of returned water from the 
dredge retention pond to Lake Erie will be considered in the EIS. 

Response 

Anticipated Dredging and Disposal Method 

The proposed Fermi 3 intake and barge slip construction will benefit from ongoing operation and 
maintenance dredging activities for Fermi 2. No additional dredging outside the parameters of 
the following permits will be required for the construction and installation of the Fermi 3 intake 
and barge slip. Previous Fermi 2 operation and maintenance dredging has been conducted as 
authorized by: 

• U.S. Army Corps of Engineer (USACE) permit number 88-001-040-8 issued for 
activities governed by Section 10 of the Rivers and Harbors Act of 1899 and Section 404 
of the Clean Water Act; and ' 

• Michigan Department of Environmental Quality (MDEQ) permit number 04-58-0009-P 
issued for activities governed under the Natural Resources and Protection Act 451, Part 
325 Great Lakes Submerged Lands. 
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It is expected that future permit conditions will be consistent with the conditions for maintenance
dredging operations contained in the above permits. Per the USACE and MDEQ permit, Fermi 2
maintenance dredging is conducted via hydraulic dredge with an 8-inch slurry discharge line to
the existing onsite dredge material storage basin.

Installation of the Fermi 3 discharge pipeline will require dredging beyond that which is
currently permitted for Fermi 2 maintenance dredging.

The Fermi 3 discharge pipeline will be routed in the existing location of the Fermi 1 intake
pipeline. This will require the removal of the Fermi 1 intake pipeline. The removal of the
existing Fermi 1 intake pipeline and installation of the Fermi 3 discharge pipeline is anticipated
to require the use of a mechanical dredge to remove 2000 to 2500 yd3 of overburden to create a
trench approximately 1300 ft. long, 10 ft. wide, and 5 ft. deep. It is expected that material
removed through mechanical dredging will be utilized onsite as fill.

During hydraulic dredging, the dredge slurry is pumped into the basin. The basin allows for
spoils to settle. Chemical additives (Polyfloc AP 1120 and Klaraid PC2700) may be utilized to
assist in the settling of suspended solids from the water column. The clarified water then returns
to Lake Erie via a weir and valve system at the south end of the basin. Per the existing National
Pollution Discharge Elimination System (NPDES) permit requirements, prior to returning the
clarified water to Lake Erie, the water is tested and must meet permit limits for total suspended
solids and pH. In addition, while discharging to Lake Erie, a daily visual observation is
performed to insure the discharge does not contain unnatural turbidity, color, oil films, floating
solids, foams, settleable solids, or deposits that are or may become injurious to any designated
use. Future treatment of dredge slurry entering the basin is expected to be consistent with the
permit conditions, and water effluents from the basin will meet or exceed permit conditions.

The exact method and means of dredging and physical removal of the Fermi 1 intake pipeline
and installation of the new Fermi 3 discharge pipeline will be determined at the time a
construction contractor is retained. The construction of the Fermi 3 discharge pipeline will
require permits from the USACE and MDEQ authorizing dredging and dredged material

disposal. The methods and means for construction of the Fermi 3 discharge pipeline will
conform with permit conditions.

The removal of the Fermi 1 intake pipeline and installation of the Fermi 3 discharge pipeline are
the only anticipated construction activities extending beyond the groins. Refer to Environmental
Report (ER) Figure 2.1-4 for the location of the Fermi 3 discharge pipeline.
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Future Disposal of Dredged Material

It is expected that material removed through mechanical dredging will be dewatered in the basin
and would ultimately be utilized onsite as fill when the basin is periodically cleared out to
maintain its capacity. This is consistent with historical Fermi 2 basin management practices.

Pronosed COLA Revision

None

Attachment 12 to 
NRC3-09-00 14 
Page 4 

Future Disposal of Dredged Material 

It is expected that material removed through mechanical dredging will be dewatered in the basin 
and would ultimately be utilized onsite as fill when the basin is periodically cleared out to 
maintain its capacity. This is consistent with historical Fermi 2 basin management practices. 

Proposed COLA Revision 

None 



Attachment 13 to
NRC3-09-0014
Page 1

Attachment 13
NRC3-09-0014

Response to RAI letter related to Fermi 3 ER

RAI Question HY4.2.1-8

Attachment 13 to 
NRC3-09-0014 
Page 1 

Attachment 13 
NRC3-09-0014 

Response to RAI letter related to Fermi 3 ER 

RAI Question HY 4.2.1-8 



Attachment 13 to
NRC3-09-0014
Page 2

NRC RAI HY4.2.1-8

Provide information regarding sediment plumes that would result from proposed dredging
operations. Information should include.

* Sampling associated with the Fermi dredgingpermit
* Sediment particle size of the dredged material
* Plan for any turbidity monitoring before, during, and after dredging
* Dredge basin history summary report, dated 7/9/2004
" If available, input and outputfiles (in electronic form), calibration, and sensitivity

analyses

Supporting Information

Information on sediment plumes caused by proposed dredging operations was not presented in
the ER. The information will be used to evaluate the impacts of dredging on the Western Basin
of Lake Erie.

Response

Analytical and Geotechnical Data

Available analytical and geotechnical sample data associated with Fermi 2 dredge permitting is
attached in Enclosures 1 through 7. The data found in Enclosures 2 and 3 were collected to
obtain dredge permits. The data contained in Enclosures 4 and 5 were used to qualify the
sediments to be used as clean fill on the Fermi site.

Turbidity Monitoring

Turbidity monitoring will be conducted if required by the U.S. Army Corps of Engineers
(USACE) and Michigan Department of Environmental Quality (MDEQ) National Pollutant
Discharge Elimination System (NPDES) permits. The current Fermi 2 dredge permits do not
require turbidity monitoring.

Dredge Basin History Summary Report

The RAI requests a dredge basin history summary report dated 7/9/2004. This one page
summary is included in this response as Enclosure 8. Attached sample results referenced in this
summary report can be found in Enclosures 2 through 5. Any other pointers, to either a letter,
permit, or drawing, are not included in this response.
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Calibration and Sensitivity Analysis

No modeling of the potential sediment plumes has been conducted or is planned. The level of re-
suspended sediments from dredging activities is dependent upon the physical and chemical
characteristics of the sediment as well as the site conditions, type of equipment, and manner of
dredging utilized. Regardless, during almost all dredging activities, the majority of re-suspended
sediments re-settle within one hour of re-suspension and only a small fraction of the re-
suspended sediments take longer than 1 hour to re-settle. (See the bottom of Page 8 of
"Literature Review of Effects of Resuspended Sediments Due to Dredging Operations", prepared
by Anchor Environmental CA, L.P. June 2003. A link to the document is provided as follows:
www.coastal.ca.gov/sediment/Lit-ResuspendedSediments.pdf). Dredging associated with the
proposed construction of Fermi 3 will require limited amounts of dredging for the excavation of
the Fermi 1 pipeline and installation of the Fermi 3 discharge pipeline. As indicated within the
Environmental Report (ER) Section 4.2.1, Detroit Edison will comply with hydrological
mitigation standards, regulations, and industry practices during construction of Fermi 3. The
USACE, MDEQ, and other appropriate agencies will be consulted, and permits and approvals
will be obtained, as necessary.

Proposed COLA Revision

Proposed markup to Section 4.3.2.2 is included.
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Markup of Detroit Edison COLA
(following 4 pages)

The following markup represents how Detroit Edison intends to reflect this RAI response in the
next appropriate update of the Fermi 3 COLA. However, the same COLA content may be
impacted by revisions to the ESBWR DCD, responses to other COLA RAI's, other COLA
changes, plant design changes, editorial or typographical corrections, etc. As a result, the final
COLA content that appears in a future submittal may be different than presented here.
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these effects quickly without significant decreases in overall health and sustainability. Wetlands are

further discussed in Subsection 4.3.1.2.2.

Historically, onsite aquatic resources have been subjected to heavy sediment deposition associated

with clearing of adjacent lands foragricultural purposes as well as with the construction of Fermi 2.
Increased erosion and turbidity in and around the identified water bodies likely occurred as a result

of these activities. The presence of established aquatic communities in these water bodies

(described in Subsection 2.4.2) demonstrates the ability of these resources to recover from such

perturbation. Because of the highly adaptive nature of the onsite aquatic system, impacts to

aquatic resources at the Fermi site due to construction activities are expected to be SMALL.

Construction activities associated with building the NDCT and associated components as well as

transferal of Fermi 2 structures will impact approximately 169 acres of wetland and open water
habitats (see Figure 4.3-5). This acreage includes 49.49 acres of emergent marsh (PEM), 93.83

acres of forested wetland (PFO), 7.04 acres of scrub-scrub wetland (PSS), and 15.41 acres of open
water. In addition, construction may lead to soil erosion and sedimentation into onsite drainage

systems, canals, Swan Creek, and other waters within the DRIWR. Erosion and sedimentation
may cause some temporary disruption and modification of the onsite drainage systems and may

provide a surface conveyance of silt and sediment to aquatic habitats. This input of materials will

be minimized and controlled through the use of BMPs established in the SESC Plan. BMPs include

the utilization of silt fencing, hay bales, turbidity curtains, and sediment traps. BMPs are discussed
in more detail in Section 4.3. These measures will be installed prior to the start of construction
activities and will be maintained on a routine basis. Accordingly, impacts to these habitats will be
SMALL,

Excess material excavated during construction will be placed in a designated spoils area.

Stormwater runoff from the spoils area and other areas of disturbed soil will be controlled by BMPs
established in the SESC Plan. These practices may include use of silt fences and hay bales to
prevent silted runoff from indirectly impacting the onsite drainage systems and canals. Areas

subjected to sediment deposition during local precipitation periods will likely return to

pre-construction conditions upon completion of construction.

Permanent construction-related losses to aquatic biota are expected to be limited to portions of the
DRIWR associated with construction of the NDCT and filling in of certain onsite water bodies.

Construction impacts on the DRIWR are discussed in Subsection 4.3.1.2.2.

4.3.2.2 Impacts to Lake Erie

The western basin of Lake Erie is characterized by shallow water, wind driven seiche currents, and

varied substrates. Relatively warm water temperatures and shallow depths make it a highly

productive biological system.

These same characteristics also make the western Lake Erie system particularly susceptible to

variations associated with wind and current patterns that change habitats, as well as dynamic
conditions resulting from nutrient runoff and accelerated eutrophication. Such conditions require a
diverse and resilient assemblage of aquatic organisms with the ability to adapt and survive such
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perturbations. Since the 1950s, Lake Erie has experienced numerous environmental events that
have been detrimental to the overall health and stability of aquatic populations. The most infamous

of these events was the increased eutrophication and anoxia prevalent in the lake from the 1950s
through the 1970s. This period was characterized by fish kills, significant losses in mayfly
populations, and increased algal blooms, particularly cladophora. In the 1980s and 1990s, the

-zebra and quagga mussels, as well as round and tubenose gobies, were introduced into the lake
system via ship ballast water, causing significant habitat changes, alteration of the natural food
chain, and competition with many native species. In the mid 1990s, increased levels of
cyanobacteria were documented, and carbon and nitrogen were identified as limiting factors in

ecosystem health in Lake Erie. Recently, there has been a transition toward improvement in the
Lake Erie system. Important indicator species, such as the mayfly and walleye, have been
recovering, and are currently documented to have fair to good status. Current environmental
regulations that limit nutrient runoff into Lake Erie are believed to have been responsible for the
system's recove and will be a significant contributor to the increased health and future stability of
Lake Erie. Insr

o;Onstruction act-R-itles associate--c Witn i-ermil 3 Wllb1i§ restrited almost entireiy to tr-e existing piant
)roperty. However, the construction of the intake structure for Fermi 3 and discharge line to Lake
Erie will require temporary dredging and maintenance dredging of the existing water intake bay and
-onstruction of the intake structure and associated components. Additional dredging will also be
required at the existing barge terminal to allow access for equipment and materials that will be
: arged to the site. Construction of the intake structure and discharge line will result in a minimal
)ermanent loss of benthic habitat associated with the intake structure. Impacts to other aquatic

activities for'promdasat of
Dredgin e • barge slip and the intake embayment are expected to be -imi=et
ongoing operations and maintenance (O&M) 1 dredging activities utilized to maintain the existing
intake embayment under an existing USACE permit and include increased turbidity, siltation, and
temporary loss of benthic habitat and associated biota (see Subsection 2.4.2 for benthic biota
speciation). I "- L .... ..
a Therefore, impacts to the biota are expected to be temporary, consistent with activities to
which local populations of organisms have adapted.

Dewatering associated with the construction of Fermi 3 includes dewatering the excavation site for
the reactor unit including portions of the onsite canals. The Groundwater Modeling System
software (Reference 4.2-5) was used to simulate groundwater flow with two barrier alternatives.
Option 1 is a reinforced diaphragm concrete wall, and Option 2 represents a grout curtain or freeze
wall. Under the Option 1 simulation, the aquifer water levels beneath the Quarry Lakes will be
lowered less than 1 ft. Under the Option 2 simulation, the water levels beneath the Quarry Lakes
will be lowered approximately 2 ft (Subsection 4.2.1.5).

1. Maintenance dredging for the Fermi 2 intake embayment has been performed every 4 years. Approximately
22,000 yd 3 of material is removed from the intake embayment during these activities (permit allows for removal
of up to 25,000 yd3 of material each year for five years).
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Construction activities conducted on Lake Erie are not expected to significantly impact surface
water biota (see Subsection 4.3.2.4.2).

4.3.2.3 Impact to the Transmission Corridors and Offsite Areas

Transmission corridor construction activities are expected toinclude the installation of three

transmission lines in an assumed 300-foot wide corridor, 29.4 miles long between the Fermi site

and the Milan Substation, located near Milan, MI. The route is illustrated and described in
Subsection 2.4.1.9. Vegetative communities and land use along the corridor are illustrated in
Figure 2.2-3. ITC Transmission, which owns and operates the transmission system in southeastern

Michigan, will be responsible for the construction and maintenance of the new transmission

infrastructure. The three 345 kV lines for Fermi 3 will run in a common corridor, with transmission

lines for Fermi 2, to a point just east of 1-75. From the intersection of this Fermi site corridor and

1-75, the three Fermi-Milan lines will run west and north for approximately 12 miles in the corridor

shared with other non-Fermi lines within an assumed 300-foot wide right-of way (ROW). The

western 10.8 miles of the ROW is undeveloped, with no lines or towers erected. Where vegetation

is present, the maintenance has been minimal, except to keep tall woody vegetation removed. It is

assumed that the Milan Substation may require an expansion from its current size of 350 by 500
feet-to an area approximately 1,000 by 1,000 feet to accommodate the three new transmission lines

from Fermi 3. There are no aquatic resources in this assumed expansion area.

Construction impacts to aquatic resources along the eastern 18.6 miles of the transmission corridor

are expected to be SMALL, since the reconfiguration of existing conductors would largely allow for

the use of existing infrastructure to create the new lines, and access for installing additional lines is

good (as the plant life has been managed to exclude tall woody vegetation). Existing aquatic

habitats in this portion of the corridor will be spanned and best management practices will be used

to protect aquatic habitats crossed by the new lines. This includes, but is not limited to, the use of

silt fencing, hay bails and similar practices to ensure the protection of aquatic habitats in close

proximity to construction activity.

The western 10.8 miles of the transmission corridor is undeveloped. Potential impacts to aquatic

resources in this portion of the corridor are discussed in the subsections that follow.

4.3.2.3.1 Aquatic Communities and Principal Aquatic Species

Aquatic communities and principal aquatic species are described in Subsection 2.4.2.9.

Construction impacts to aquatic communities and principal aquatic spýecies described in
Subsection 2.4.2.9 are expected to be SMALL. The creeks and ditches occurring in the western

corridor are mostly narrow and could be avoided by using tower spans of 700-900 feet. Numerous

roads in the vicinity are expected to provide sufficient access to this region of the corridor without
the need for construction of new access roads.

4.3.2.3.2 Important Aquatic Species

Important aquatic species potentially occurring in or along the transmission corridor are considered
in Subsection 2.4.2.9.2. No Federal or State protected species or designated critical habitat listed
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Construction activities conducted on Lake Erie are not expected to significantly impact surface 
water biota (see Subsection 4.3.2.4.2). 

4.3.2.3 Impact to the Transmission Corridors and Offsite Areas 

Transmission corridor construction activities are expected to ,include the installation of three 
transmission lines in an assumed 300-foot wide corridor, 29.4 miles long between the Fermi site 
and the Milan Substation, located near Milan, MI. The route is illustrated and described in 
Subsection 2.4.1.9. Vegetative communities and land use along the corridor are illustrated in 
Figure 2.2-3. ITCTransmission, which owns and operates the transmission system in southeastern 
Michigan, will be responsible for the construction and maintenance of the new transmission 
infrastructure. The three 345 kV lines for Fermi 3 will run in a common corridor, with transmission 
lines for Fermi 2, to a point just east of 1-75. From the intersection of this Fermi site corridor and 
1-75, the three Fermi-Milan lines will run west and north for approximately 12 miles in the corridor 
shared with other non-Fermi lines within an assumed 300-foot wide right-of way (ROW). The 
western 10.8 miles of the ROW is undeveloped, with no lines or towers erected. Where vegetation 
is present, the maintenance has been minimal, except to keep tall woody vegetation removed. It is 
assumed that the Milan Substation may require an expansion from its current size of 350 by 500 
feetto an area approximately 1,000 by 1,000 feet to accommodate the three new transmission lines 
from Fermi 3. There are no aquatic resources in this assumed expansion area. 

Construction impacts to aquatic resources along the eastern 18.6 miles of the transmission corridor 
are expected to be SMALL, since the reconfiguration of existing conductors would largely allow for 
the use of existing infrastructure to create the new lines, and access for installing additional lines is 
good (as the plant life has been managed to exclude tall woody vegetation). Existing aquatic 
habitats in this portion of the corridor will be spanned and best management practices will be used 
to protect aquatic habitats crossed by the new lines. This includes, but is not limited to, the use of. 
silt fencing, hay bails and similar practices to ensure the protection of aquatic habitats in close 
proximity to construction activity. 

The western 10.8 miles of the transmission corridor is undeveloped. Potential impacts to aquatic 
resources in this portion of the corridor are discussed in the subsections that follow. 

4.3.2.3.1 Aquatic Communities and Principal Aquatic Species 

Aquatic communities and principal aquatic species are described in Subsection 2.4.2.9. 
Construction impacts to aquatic communities and principal aquatic species described in 

\ 

Subsection 2.4.2.9 are expected to be SMALL. The creeks and ditches occurring in the western 
corridor are mostly narrow and could be avoided by using tower spans of 700-900 feet. Numerous 
roads in the vicinity are expected to provide sufficient access to this region of the corridor without 
the need for construction of new access roads. 

4.3.2.3.2 Important Aquatic Species 

Important aquatic species potentially occurring in or along the transmission corridor are considered 
in Subsection 2.4.2.9.2. No Federal or State protected species or designated critical habitat listed 
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Insert 1

Construction activities associated with Fermi 3 will be restricted almost entirely to the existing

plant property. However, the construction of the Fermi 3 intake structure, the barge slip, and

discharge line to Lake Erie will require (1) temporary construction dredging and operational

maintenance dredging of the existing water intake bay and (2) construction of the intake structure

and associated components. Construction of the intake structure and barge facility will benefit

from ongoing maintenance dredging of the area between the groins. No dredging in addition to

that which is routinely completed is anticipated for installation of those structures. Construction

of the discharge pipeline will extend approximately 200 feet beyond the area routinely dredged

for Fermi 2 maintenance. Therefore, construction of the above structures will result in a minimal

permanent loss of benthic habitat associated with the intake structure. Impacts to other aquatic

species associated with the station water intake structure are considered to be SMALL.

Insert 1 

Construction activities associated with Fermi 3 will be restricted almost entirely to the existing 
plant property. However, the construction of the Fermi 3 intake structure, the barge slip, and 
discharge line to Lake Erie will require (1) temporary construction dredging and operational 
maintenance dredging of the existing water intake bay and (2) construction of the intake structure 
and associated components. Construction of the intake structure and barge facility will benefit 
from ongoing maintenance dredging of the area between the groins. No dredging in addition to . 
that which is routinely completed is anticipated for installation of those structures. Construction 
of the discharge pipeline will extend approximately 200 feet beyond the area routinely dredged 
for Fermi 2 maintenance. Therefore, construction of the above structures will result in a minimal 

I 

permanent loss of benthic habitat associated with the intake structure. Impacts to other aquatic 
species associated with the station water intake structure are considered to be SMALL. 
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Detroit
Edison

Date: December 15,1994

To: Walter Meiers
Technical & Engineering Services
H-1 27 Warren Service Center

From: Julius Lawrence-_Wr ,/---
SPE-Inspection Services
B-243 Warren Service Center

Subject: Soil Sampling and Analysis of Dredge Spoils at Fermi 2

Project

As requested, I sampled the existing dredge spoils from the dredge basin at Fermi
2.

Samplinq Location and Method

A total of four representative samples were obtained from the solids end of the
basin. The area was divided into four sections, The sample locations and
correlating test data are labeled; A, BI & B2, C and D. Please see attached
sketch and drawing.

A three inch diameter soil sampling tool was used to obtain a cross sectional
sample, from the surface elevation down to the clay liner, (approximately 5 ft.).
Each sample weighed approximately 25 to 40 lbs.

Testing

As agreed upon, the following test were performed, in accordance to American
Society for Testing and Materials.

" Percent Dry Solids

" Specific Gravity and Absorption of fine Aggregate - A.S.T.M. C-128

" Sieve or Screen Analysis of Fine and Coarse Aggregate - A.S.T.M. C-136

• Classification of Soils for Engineering Purposes - A.S.T.M. D-2487
(Unified Soil Classification System)

Detroit ================== Edison 

Date: December 15,1994 

To: Walter Meiers 

From: 

Subject: 

Project 

Technical & Engineering Services 
H-127 Warren Service Center 

Julius Lawrence~Ir . .L
SPE·lnspection Services 
8-243 Warren Service Center 

Soil Sampling and Analysis of Dredge Spoils at Fermi 2 

As requested, I sampled the existing dredge spoils from the dredge basin at Fermi 
2. 

Sampling Location and Method 

A total of four representative samples were obtained from the solids end of the 
basin. The area was divided into four sections, The sample locations and 
correlating test data are labeled; A, 81 & 82, C and D. Please see attached 
sketch and drawing. 

A three inch diameter soil sampling tool was used to obtain a cross sectional 
sample, from the surface elevation down to the clay liner, (approximately 5 ft.). 
Each sample weighed approximately 25 to 40 lbs. 

Testing 

As agreed upon, the following test were performed, in accordance to American 
Society for Testing and Materials. 

• Percent Dry Solids 

• S~ific Gravity and Absorption of fine Aggregate - A.S.T.M. C-128 

• Sieve or Screen Analysis of Fine and Coarse Aggregate - A.S.T.M. C-136 

• Classification of Soils for Engineering Purposes - A.S.T.M. D-2487 
(Unified Soil Classification System) 



* Laboratory Determination of Moisture Content of Soil - A.S.T.M. D-2216

* Unit Weight of Aggregate - A.S.T.M. C-29

Related Test Procedures

" Reducing Field Samples of Aggregate To Testing Size - A.S.T.M.. C-702

" Standard Practice for Sampling Aggregates - A.S.T.M. D-75

TEST RESULTS

% Dry Specific Soil Type Moisture Unit
Solids Gravity Content Weight

As Rec'd lbsJft.3

A 60.6 2.58 Clayey silty 39.4 78.3

fine sand

B1 55.8 2.53 Clayey silty 44.2 79.6
fine to med.
sand

B2 54.6 2.61 Clayey silty 45.4 82.8
fine sand

C 60.7 2.41 Silty clay 39.3 70.53
_I with sand

D ! 59.2 2.54 Clayey silty 40.8 80.9/ fine sand

Please refer to attached Jab reports for complete test data. For a point of
reference, I included the Michigan Department of Transportation Specification
Requirements for Class U1 sand.

Field BorinQ LoQ Information - Visual Observation

Sample A

0 - 10" - Light brown sand

10" - 4'-5" - Fine gray sand

4' -5" - 5' - Gray sand with shells

1 

• Laboratory Determination of Moisture Content of Soil - A.S.T .M. 0-2216 

• Unit Weight of Aggregate - A.S.T.M. C-29 

Related Test Procedures 

• Reducing Field Samples of Aggregate To Testing Size - A.S.T.M. C-702 

• Standard Practice for Sampling Aggregates - A.S.T.M. 0-75 

TeST RESULTS 

% Dry Specific son Type Moisture Unit 
Solids Gravity Content Weight 

As Rec'd JbsJft.3 

A 60.6 ' 2.,:58 Clayey silty 39.4 78.3 
fine sand 

81 55.8 2.53 Clayey silty 44.2 79.6 
fine to med. 
sand 

B2 54.6 2.61 Clayey silty 45.4 82.8 
fine sand 

C 60.7 2.41 Silty clay 39.3 70.53 
I wtth sand 

0 59.2 2.54 Clayey silty 40.8 80.9 
fine sand 

Please refer to attached lab reports for complete test data. For a point of 
reference, I included the Michigan Department of Transportation Specification 
Requirements for Class II sand. 

Field 80ring Log Information - Visual Observation 

Sample A 

o -10" - Light brown sand 

10" - 4'-5" - Fine gray sand 

4' -5" - 5' - Gray sand with shells 



Ground water was encountered at 4'-10" depth

Sample B1

0 -14" - Variegated clay

14" - 3'- Gray clay

Sample 62

3' -5' - Gray sand

Ground water was encountered at 4'-8" depth

Sample C

0 -3' - Organics with some sand

3' - 4' - Sand with organics

4'- 5' - Variegated clay (may have hit clay liner)

Ground water was encountered at 4'-6" depth

Sample C

0 -12" - Fine light brown sand

12" -5'- Gray sand

Ground water was encountered at 3'-10" depth

The samples are being stored at our laboratory (H-120 Warren Service Center),
for your review and/or disposal.

If you have any questions or need additional information, please call me on 897-
0661.

Approved by:
Michael Kondogian
Director
Central Contracting

JL/sam

Ground water was encountered at 4'-10" depth 

Sample 81 

o -14" - Variegated clay 

14" - 3' ~ Gray clay 

Sample 82 

3' -5' ~ Gray sand 

Ground water was encountered at 4'-8" depth 

SampleC 

o -3' - Organics with some sand 

3' - 4' - Sand with organics 

4'- 5' - Variegated clay (may have hit clay liner) 

Ground water was encountered at 4'-6" depth 

Sample C 

o -12" - Fine light brown sand 

12" -S' - Gray sand 

Ground water was encountered at 3'-10" depth 

The samples are being stored at our laboratory (H-120 Warren Service Center), 
for your review and/or disposal. 

If you have any questions or need additional information, please call me on 897-
0661. 

Approved by: ~~ 
Michael Kondo9laT1 
Director 
Central Contracting 

JUsam 
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DETROIT EDISON

SPE - INSPECTION SERVICES
GRADATION REPORT

Location: FERMI 2 Date: 10-25-94

Work Order:720 ks 297 J120 Lab #: 106.94

Source of- Aggregate: DREDGE BASIN Sample "A'

Spec. Requirement: Spec. Requirement:

Fine Aggregate Coarse Aggregate

Sieve Weight %Ret. %Pass Spec. Weight %Ret. %Pass. Spec.

S" 100

- -V,160-100 --__" __, ____6o-_o I I _______

. ..... ,-.- ..... .. . ........... - . ... .

It J / " _________

3/ 8"1t

----. .- I , ; __ __

#4 1/ 2 '
-I#- 1o.so 0o.2 99 _____

.. .... ........... ...........

fi*#16 12.20O10.7 1 99.5_
I [. ! •i

--..------ .- . ... .... ..

1*so 13.9 94S .7g

A10 o s4.9 17.1 82.9 0-30
_ _............ ...... ............ ...... ......... ..

#2001236.3 73.7 .26.3

........ ...... .... I .............. .......... ..... .

W1 5.317.9 0-7 11----.-- -

,TOTAJ I 0.-i.•,-__

M 3 .6 1i _ jM. 4

.... ... ......... .

URemarks:

i Copies:Walt
1!Ii

iI
Meiers, H-127,WSC Tested By: R. Zinke

•f

DETROIT EDISON 
SPE - INSPECTION SERVICES 

GRADATION REPORT 

~O:::t:::~r=-:s~;:~:;:-~ <::~~: 1:::5::4 ~I 
!j'\ II Source of- Aggregate: DREDGE BASIN Sample "A" 

II Spec. Requirement: -==- s~e~~eq=en-:---- l 
r--'--~ine Aggregate I Coarse Aggregate , 

.~:~ Weight %Ret. %Pass ~::c. Weight I %Re~-:--r,;p-;;~r;pec. _I 

1~/2 I. I 1- I I -, II 
1r--~-:':-1---- \. .r-.----' -t~O-l 00 r---'- \ --.. ·--r---.... -.. \-·-·----.. · .. · .......... il 
iGj;:i-j -t-------[------.-.'('-.-..... --.. ---+ .... -... -...... -.. -... -.-.. -~ - --II 

II, #~ 10 -50 ~I';; 8-------t--l-----I------~-----·-.. ·f! 
11--.... ·---+--.. --...... -1---.. --1 ... --... -----.·1 ......... --.. ----·-· .. -I .. ---· .. -.. -·-~ .... ·-· .. --.. ·-····-.. ·-··· .. ~·----.. -·-· .. -.1-· .. ··--·-· __ .. ·· .... -11 

II" ~-I-~' 2~.l o . 7 -~~~~:J----~--t-----+--+-- jl 
1,*:11:",,016.10 11.9 198.1 l ; \ \ ) 
11'#5~ 113.;-j4.3 -I~~:-;-i--i"--- 1-.--1 - t,--. -1 

1~_~4. 9 --4: 7 ~~-f~---o~~_J_.".--"-j\ ____ ~+ __ ~i 
Ir :;;1 ::: : : ~ :: :~-f~-~:--------J------·--------,-------II 
l~ .. ·· .. ~ .. ~~·~···t 5 7 ~;· .... ·· ...... +---t;;:-;--·~--J---.. --l-----t-----+-·-----· .. ·l\ 
!~~;-~~+-1----1----1---~--:---~-···--.. -.. ·· .. + .. -·; .. · .. · .. ----··jl 
I~-----'\ . -.. _ .... -... _ ...... -.... ---r-: ..... --._-_ .. _._J_ ..... --\ .. -.--.... · .. ·,1 
i}_~.~ .. ~".~.------4 s .. ~~_ ... _ .. _._~ .. ~.5 ~._ ....... ____ ._._. __ .. ~~~·_._ .... _ .. __ .. __ ._ ... ___ .. __ l:_~ G .. -II 
1\ u w ' T! II i •• 7Q3 IO.~.. ,U.W. Ii I (U. I I 'J a--.. -.. -··-·-· .. -------· ....... -----·-·· .. ·· .. -··· .. · .. ··· ...... · .. -·· ........ -.......................... -... -.. -.. -,----.-.-...... -.--.......... -... -_.-............. -.. -.--.............. -...... -... -... -·-·_-.... -.. ·· .. ··· .. i1, 

II~;-:-~:: :~;~-~-:::~:-:--~ .:~;;-:-~~~~ed -8 y-~-~--:-7i n ke-- II 
II --.. --------.-.. -- .----- .. --... -.. --- .. il 
I
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DETROIT EDISON
SPE - INSPECTION SERVICES

GRADATION REPORT

i ocation: FERMI 2 Date: 10-25-94
........... .. i

Work Order:720 KS 297 J 120 Project #: Lab #: 107.9411I!~~ ~~~~~~~~~ .. . .......... . . .. .. . ......... ................
1i Source of Aggregate: DREDGE BASIN SAMPLE B1

I Spec. Requirement: Spec. Requirement:

Fine Aggregate Coarse Aggregate

I~~Rt %eiast. Spec.PssSpc!Sieve Weight %Ret. 9%Pass Spec. Weight %e.%as pc

3" I 100 I F

t ..............

.............. ....... ........ L............ ..... ..... . ............ ..... .

• "f ' ...".* ............ T....... .. ......

. 1  
. ....... .... ........... .

.. ... .. ....... ... ... ..... .... ............... . ... ... ............... ..... ... . ........ ........... _I ... .. .. .... .. . .... . ..... . . .... . . . .... . .. -

i. 7 5 . ..... -' .... . " i.

1ii* 30 7 .2 4. 0 58__.0_ _ _

*#0111.1 S8. 41-1

* 14746 25.4 0030 t-

•g...... .. •.. 1.... -. .. ..-........ ..... . t. . ............ .~ .. .. . .. . ....... __........... ...

#2013491.9 18.1f__
.... ~..................... ---- _---

PON 179,2 1

WASH~i~ 9. jS.0__10-7._

-----.. . 1 .....

.... ..- . .... . .. ... .. ..... ........................... ................. . ..... ...... .. ....... ......

.1U.W. 79.6 0,.UW..
,.li....0 .............................2 4 2..0 8.0. , ..................... .............. .. ........ ...... ..

4Remarks.

.. .. . .. . .. . .. .. ... ....... ... .......... ._.. .. ............ ..... .

Copies:W. Meiers, H-127,WSC
[I .......................-..-..... ......-....--.-... ...-...-.......

.1

Tested By: RMT & JAL

Approved By:

DETROIT EDISOr-1 

SPE - INSPECTION SERVICES 
GR.ADATION R.EPORT 



DETROIT EDISON
SPE - INSPECTION SERVICES

GRADATION REPORT

Location: FERMI 2 . Date: 11-29-94

Work Order:720 KS 297 J120 Project #: Lab #: 108.92

Source of Aggregate: DREDGE BASIN SAMPLE B2

Spec. Requirement: Spec. Requirement:

Fine Aggregate Coarse Aggregate

Sieve Weight %Ret. %Pass Spec. Weight %Ret. %Pass. Spec.

3" 100

1-1/2

1 60-100 1
. . .. . ................. I.......... ...3/4"

1 3/8" 0 o 0 100

#3 8.6 2.4 97.6

1*#10 14.0 13.9 96. .

dm430.. 19.. . 5.6 94..4_

*#50 26.2 7.4 92.6

H100 39.2 11.0 89.0 0-30O . I
#200 260.9 73.2 26.8 - i

I PAN 291.4 "

WASH 65.0 18.2 0-7 I

IITOTAL1356.4I

F.M. tS.G. 2.61 ýF.M. S.G.
-.. ......... .2. 61 ...... . . ... .. G

u.w, 82. 8 1o.1, lu.W.
......... .. .......... . . ........ . .. . .... .. ............................. ... ........................... . ............. .......... ............................... ........ .. ..............

R Remarks: U

Copies:W.Meiers, H127,WSC Tested By: RMT & JAL

I.

DETROIT EDISON 
SPE - INSPECTION SERVICES 

GRADATION REPORT 

Source of Aggregate: DREDGE BASIN SAMPLE B2 



DETROIT EDISON
SPE - INSPECTION SERVICES

GRADATION REPORT

Location: FERMI 2 Date: 11-15-94

Work Order:720 KS 297 J 120 Lab #: 109.94

Source of Aggregate: DREDGE BASIN SAMPLE C

Spec. Requirement: Spec. Requirement:

Fine Aggregate Coarse Aggregate

Sieve Weight %e.PasSpec. Weight %Ret. %Pass.j Spec.

(3" ___ ___ ~100 ___ __

1 2 
.

tt .........I- . . . . t . ... . .. ...................... ~.............. . . . . .

1l/2lIt

n / 0 • 100 t
. - -.- ................. . ..

8 341.4 10.3 !99.7 1

L . 3 .4 0. ... . 1 ........... .......... .. ......-.... ... . ..........,

ti ... ..... _ ... .. -.-......... .... . -............ . . .. ................... -- '........-.....,... .....- ..- .... -i............... .. - --.. :... . .....
;ý*#,6 6.0 ý1,6 .98.4iL ...................•. ..... ... ........ )......... .. ...... L ...... . ................... . ............ ---..... . ...... .... ....... ............ ....... .......... I. ............. .......... ................ ...
iý*#3o 10.4 }2.9 97.1 -

:ýý#50 20.4 5.7 "94.3

4100 52.4 14.6 85.4 0-30

#200 123.1 [34.3 65.7

?PAN 1356Irt
-.... .. . ........

-WASH 223.0 6'.2 10-7 t

1LTOTAL1358.6 --1-.----..-----I.-.--if * . 5 ................ . .. ............ .... .
F. M. JS.G.•-2. 41 F.M. S. G.

i! . 70.5 101- iu.W.
.. R e. .........................................a r............ ......................... . ....s :....... ..... . ..............

i!Rema rks:
- ------- -- .....

fi
ii

Copies:W.Meiers, H-127,WSC Tested By: RMT & JAL

DETROIT EDISON 
SPE - INSPECTION SERVICES 

GRADATION REPORT 

r~ca t i a ~ ;--~ :."M {~:~::-~---.. ~~ .. ~~=_" ._ ..... _ ~~"~e :"'-'-_~_~::=.~=-- 94_ ... ___ .. ~~J 
1. Work Order:720 KS 297 J 120 Lab.#: 109.94 ! 

II Source of A~gre;;;;~EDGE-;;AS:N 8A~PLE C ----- -11 
II Spec. Requirement:_._ Spec. Requirement: -~l 

It Fine Aggreg:te 1-- coars~-~;'~'regate --"I 
lSi ev ~·;~··-;~~1-.;~ec .. 
I~ --.. ----·-J

l
'-

I~-ll 

1~~4"i I ! I I i :~~C~=-F=I 
II-;·/-; .. ~·!---·--·t--···-··--· '-"'''-'-''--'''''-T--'-'''--' -1---T---t- I ---, ---If 
1~~-l~_3 -=!~~;l -=l----F+---~-'----ll 
I~'-· .. -.... --_i----_I_--f----I--+----,--.. '-.. -.. J--·-.... --'+-"--'--'--"""-''''\1 

I~:~-I : : ~~;::---f~~--------~------------J-----+-"-.. ,------·",,,1 
If:;';·~"·"-"f'''·~~~''·~''·-''-''''-f .. -; .. ~~-.. -.... · .. t~·;-,:·-; .......... :.------L-----------------~-l------~ 
II *;5~'·--.. ,-;·;-: .. ~-.. --···f-~ .. ~;--·· '-~~-.-;--' -----.L·---.. --·-·-.. '--·-.. --.... · .. ' .. -----·--I--~t 
l~~'~o 52.-~t~-; .. ~ .. ·: .. -~·-·-· 0-3~--~-' -- --i---+ -II 
I~~~~~ -j~4-3~~~~=-~1---__1==~=~~~-11 
\i:~~~: :-~----b~;--t-;---~-----j----~------+------il 
Ir;~-~~S8 --6-,-----1--j-.... -.. -I-·----r---i----i------' ...... 11 

i~---.-..... -J-,--.... -----.-.-I----...J---.---.-----.---.. {--.-----....... --L-.. · .. , .. ·-.. --, ............ J... .. · .... -.... - .. · .. -.. ·,-.. ---f--.. -.. -~-........ -.. -.... · .. · ........ '-.. I 

I~~-~~.~ .. -.--, .. _+~~,..:-:-~.~--.. -... _-_--.. ---+~~~----------_____ .J.:..:.:.~_~ 
Ii u" W , 70.5 j O. I ' I u , W • I' I i--·-...... ·· .. -.. -.. _· .. ·-.. _·-.. · .... · .......... · ........ -........ · ...... · ...... · ................ --.... , ....... -..... -... ---.... - ........ ".".".,," .. --.. -...... -..... ""--"",--.. '--"""" ...... -,, ............. _-................... - ..... --............ -.. - .. -.---...... " .. " ... !! 
i! Remarks: Ii 
I~--" .. _. ___ .. _"_ .......... _,,_. __ ,,_,,_"" .. ,,.,,_.,, _______ , ______ -----.--." .... " .. ---" .. ---.. -.-"-,.-,---"-"-".,, .. ,,,,-.-,, .. -... ----"_._--------_ .. _ ... ,,1\ 

11 Copies:W.Meiers, H-127,WSC Tested By: RMT & JAL I: 
II .---.-----... -----.... -.-".-.----.-.. -, --.. -··-.. -----· .. - .... ·----.. --.. ,,·,,·--.. ·,,-.... -·-.. ·,,-.. ·--11· 
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DETROIT EDISON
SPE - INSPECTION SERVICES

GRADATION REPORT

Location- FERMI 2 Date: 11-29-94

Work Order: 720 KS 297 J120 Lab #: 110.94

Source of Aggregate: DREDGE BASIN SAMPLE D

Spec. Requirement: Spec. Requirement:

Fine Aggregate Coarse Aggregate

SSieve Weight %Ret. %Pass Spec. Weight %Ret. %pass. Spec.

3"~~ -- ___ 100 _ _ _ _ __ _ _ _1 d m: ....... __ -..-'--.--oo- ....___1-1/2 1

1/2'

G 1.L....... .. . .... ....... ... ." ..................... .. .... . .......... ....
..... ........ o ,-oo-

1?*ý64,0 1 1.1 198.
.. ............. ..... . ... .......................

~*#30 (8.3 12.3 197.3

,*#S 19.4 S.4 t94.

II---- 01. 17.5 82. 0.30_

#*200 27S.7 176.S 2 3.5........................

WASH 66.8 118 5 0-7__

ITTL260.3~~

... ......... _ _ -

........ ... .. . . . ............ ........ ............................. . . . .. ................ .... ... .. . . . ... ... . . . .. .

.•L 4.808.9 198.- iu .

IRemarks-Wood on #*4 sieve/wood & some stone on #*8 sieve

.......... ...._ _ _ ... ....... - : ------ ... ..... H..

Copies:W. Meiers, H-127,WSC Tested By: RMT & JAL
{t,I

DETROIT'EDISON 
SPE - INSPECTION SERVICES 

GRADATION REPORT 

;l;lrc:::'~~ cat ~~-~-:-----.~ ~ R ~ I 2.:::.::-----.-- - -- -----c=,,;:"""-0; t ~--;.-.:c~ ~-~ 2 9 ~ 9 ~::'~-.-.-.-.-.--~ 

.. _ .. _-_._-_._._._-_._- ... -----~-.-- .. -.-- _.. .- .. ~ 

II WO rk 0 rde r: _ .. _~_~_~_ .... _~_~ ___ :.:._?_._J 120__ Lab #: _=_~_o. 9~ __________ 1 

II Source of Aggregate: DREDGE 8ASI~M~_. ____ - __ Ji/\ .. 

I Spec. Requirement: Spec. Requirement: _ 

. I 
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Detroit
Edison

Particle Size
Distribution Chart SAMPr.E A DE 963-6156 9-83CS

MI•CO FERMI COMPLEX-DREDGE BASIN Wo1M--94 7 oKS 2`37 J 120

Unified Soil Classification
Cla &Sil in SndMeiu Snd ICoarseSand Fine Gravel % Coarse Gravel

Clay&Sill .77 2.8 % .2 % 0 0
American Assoclatlqn of State Highway Officials Classification

Clay ISilt Fine Sand Coarse Sand Gravel
%% I

American Society for Testing and Materials Classification

Clay Sill Fi ne Sand IlMedium Sand Coarse Sand Gravel

%_ _ _I I %I%

I I I I1i I I I 4 1'i
U.S. Sieve Series No. 200 14o 100 60 40 20 10 A ' . .. " f" I 1 ' 2" 3"

__________________________________ I I I I I J I I I I I I I

Diameter in Millimeters

t2J - 1. 10 Un •- o\ ! N I a N

100 --------- - - r: -- - - - -- 0

80 ¥/20

70 --
30

60 - 40

50 
50

40 
60

Particle Size Distribution

30 Sample Localion: Fermi TT-Dr-ege R " -n 70

Textural Classification: Clayey V i 1 tv fi ne sand
Tel•tud By

20 J.A. Lawrence & R. Truskowski

_.heanked by: R- Truskowski
Copies to:

0 --- Walt Meiers0

___ - , Deparmenl T&TS
Drrlrll'rart&ll

-- 4+4114-
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Detroit 
Edison 

IfN'l'l'ico FERMI COMPLEX-DREDGE BASIN 

Clay & Sill 
26.3 

Fine Sand 

% 

Particle Size 
Distribution Chart 

Unified Soli Classification 

10.7 % 
Medium Sand 

2.8 % 

American Assoclatiqn of Slate Highway Officials Classification 

Clay Sill Fine Sand Coarse Sand Gravel 

DE 963-6156 9·83CS 

Rne Gravel 

o 
Coarse Gcavel o 

% % % % % 

Clay Sill 
% % 

U.S. Sieve Series No. 

§ 8 8 o 
o "' o 

American Soc!ety for Testing and Materials Classification 
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II 

/ 

/ 
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Diameter in Millimeters 
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Sample Localion: 

Texlural Classilicatlon: 

Tuulud Oy 
J.A. 

rMI~~t8Y r'hp.r'kp.o hv· 
Copies to: 
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Particle Size Distribution 
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Detroil Particle Size
UI" U Ib( UISLrIL)ULIUII" %.,"ICll L SAMPLE BI DE 963.-61569.9CS

Lal 
Work Order

LoCfRICO FERMI COMPLEX-DREDGE BASIN , 11-30-94 720 KS 297 J120

Unified Soil Classification

Clay SillFine anMein Sand Coarse Sand FaeGravel Coarse Gravel

8.0 % ,% Fine 0

American Association of State Highway Officials Classification

l SFine Sand oarse and GravelClay % Silto }%,%

%I 
%

American Society for Testing and Materials Classification

Clay Silt Fine Sand Mediurn Sand ICoarse Sand roraveI

% % I% %

U.S. Sieve Series No. 200 140 100 60 40 20 I0 4 V - Y, ¾ 1 1 " 2 3"

Diameter in Millimeters
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Detroit 
Edison 

LOCtilJRICO FERMI COMPLEX-DREDGE BASIN 

Clay & Sill 

8.0 % 

Particle Size 
Distribution Chart 

Unified Soli Classification 

% 

American Association of State Highway Officials Classification 

Cla( Sill 

% % 

c~ Sill 
% % 

U.S. Sieve Series No. 

§ 8 8 o 
C; 

U) 0 

o ~ 

Fine Sand Gravel 

% % 

American Society for Testing and Materials Classification 

Diameter in Millimeters 

0.... 0 
"' en N 
C\I "! "<I 
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o 
a> 
U) 

: 

// 
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o .. 
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/ 

<Xl '" "l M 
N <'i 

/ 

DE 963·6156 9·83CS 
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Particle Size Distribution / Sample location; FERMI II-Dredge Basin I-- 70 

/ TexhJfal ClassilicaliOll: Clayey: silty; fine tQ rued s nd 
II Te.led By 

J. Lawrence & R Trllf'lk()w~\d 60 

" 
.' App.lOved By 

, checked by: R. Truskowski 

/ 
Copies to: 1 

Walt Meiers 
90 

1/ 
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Detroit
Edison

Particle Size
Distribution Chart SAMPLE B2 DE 963-6156 9,83CS

LocaTNRICO FERMI COMPLEX-DREDGE BASIN atIe wok 27 ,12

Unified Soil Classification

Fine Sand Medium Sand Coarse Sand Fine Gravel o Coarse GravelcJy~~t26.8 67.2 n n 17)lN % lor %

American Association of State Highway Officials Classification

Clay 'Sili Fine Sand Coarse Sand IGravel

American Society for Testing and Materials Classification

Clay % SilL % Fine Sand % Medium Sand %Coarse Sand fGravel %

1 lo I - II I I I I I I1 . T

U.S. Sieve Series No. I0 100 60 40 ;o4 ¼" - r 2 3

Diameter in Millimeters

0 0 0 0 t n e 0 N .. . ..0

00o 0 - N N a i
. I. .---- - o nr-m m - u I

70 
3090 - -40 -

40 60

Particle Size Distribution
30 SapleLation. Fermi II-Dredge si n _ 70

I lextural Classllication: Clayey silty fine sand
Tested By

20 J. Lawrence & IR Trusknwski 8o
Apploved By

__checked bI: R.___Truskowski

1 Copies Io: Walt Meiers
i__ __ ___I_ ___ __ _90 a

-o
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1 I 1 J ill
Dcpadlmei'

Depaftment T&TS
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Loca&NRICO FERMI COMPLEX-DREDGE BASIN 

Gluy & Sill 

26.8 

Particle Size 
Distribution Chart SAMPLE 82 DE 963·6156 9,B3CS 

Unified Soli Classification 

% % % % 

American Association of State Highway Officials Classification 

Clay Silt fine Sand Coarse Sand Grayel 

Clay 

u.s, Sieve Series No. 

a 
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o g o 0 0 
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American Society for Testing and Materials Classification 
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Particle Size Distribution 

Sample Location: Fermi II-Dredge RFI!'lin 
Texlural Classlliealion: ~ sj]tJ[ fjne sand 
Tesled By 

J. LaWCsmQe &; B TClJskQIolSkj 
APPlOyed By 

checked by: R. Ir)JSKQYl::lki 
Copies to: 

Walt Meiers 
Oeparlrnenl. T&TS 
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DetroitIrfiic,,• Particle Size
lr%;÷,h 4 3% +1 . P1% I"

IO I I .I,,/IZLI ILJULIJI I il L SAL" CA DE963-01569-a3CS

- ~~~Dale ok re

"°'N•RICO FERMI II-DREDGE BASIN Da0- 1130- 94- w7 ks 297 j 12o
Unified Soil Classification

Cly&Slo I Fine Sand %IMedium Sand Coarse Sand %Fine Gravel Coarse Gravel

American Association of State Highway Officials Classification

Clay silt o Fine Sand Coarse Sand ravel

American Society for Testing and Materials Classification

Clay % Sill % Fine Sand % IMadium Sand [Coarse Sand Gravel

U.S. Sieve Series No. I T. 1 e. 60 40 20 10 4 '/ 2 3

Diameter in Millimeters

toof

N N

2
o a, 0
o 0 0

o 0 .. a, or
N 0 4

r- a o a2 N N or 4m N ~ a, N N 
5
'J N 4 (0

N N N

______ _____ -r-r----T-ri--1r v-i rr rr 0

90 1u

80/ 20
70 3-0

6// 0

I ! Particle Size Distribution

30 SampleLocation: Fermi II-Dredge Basin 70

Te••urarl Classifloation;: qi 1 ty elay w sl ndh-

20 - [ --- .-- - _ Lawrence $ R. Truskowski 80

cneccea by: R. Truskowski

.. .. - ........- I" I ,! . , Copies to; Walt Meiers _r
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I!* -Oapat,.en, T&TS
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1Oopar'rflcr5
Do•pa•!ment

Detroit 
Edison 

i.O"t,1:JRICO FERMI II-DREDGE BASIN 

Clay & Sill 

60 % 

Particle Size 
.Distribution Chart 

Unified 5011 Classification 

% % 

American Association of State Highway Officials Classification 

Clav Sill Rn. Sand Coarse Sand Gravel 

DE 963·6156 9·63CS 

Coarse Gravel 

% % 

% % % % % 

American SocletyIor Testing and Malerlals Classilication 

Clay Silt Fine Sand 
% % 0/0 

u.s. Sieve Series No. 
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Detroit
Edison

Particle Size
Distribution Chart SAMPLE D DE 963-6156 9-83CS

""'"RIC0 FERMI II - DREDGE BASIN Late 11-30-94- order 720 KS 297 J120

Unified Soll Classification
Clay & Sill _] Fine sand o Medium SandCoreS d FieGa lCoseG vl

American Association of State Highway Officials Classification

Clay Sill I Fine Sand Coarse Sand 1Gravel
o%I o.T %

American Society for Testing and Materials Classification

ClayS o Sill %IFine Sand % I Medium Sand %lCoafseSand ° s'avel %

I I I I I I I i 41 1.1
US Siv SeisN .200 140 100 60 40 20 10 4 VW I' lV? 2" 3

Diameter in Millimeters
. .n 0 0 . a a • • • t- o o a a 'n , m .• • ,

-.. .• 0 . , .. a- a• •. ,, .a • . , . 0. , ,

100 - -0

,4
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Particle Size Distribution
30 Sample Localion: Fermi II-Dredge Basin 70

rTexosalClassilicalion: Clayey silty fine sand
Tested By

20 - - -- - J. Lawrence & R- Trjjii'nw•ki so
g Appioved By

checked by: R. Truskowski
I0 ICopies to: Walt Meiers 90
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LOC~RICO FERMI II - DREDGE BASIN 

Clay & Sill Fine Sand 

Particle Size 
Distribution. Chart 

Dale 
11-30-94 

Unified Soli Classification 

SAMPLE D 

Work Order 

American Association of State Highway Officials Classification 

Clay Sill fine Sand Coarse Sand Gravel 

DE 963·6156 9·8JCS 

J120 

% 

% % % % % 

Clay Sill 
% 

U.S. Sieve Series No. 
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American Society tor Testing and Materials Classification 
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Particle Size Distribution 

Sample Location: Fermi II-Dredge Basin 
Texiural Classification: Clayey silty [jne sand 
Tesled By 

J. Lawrence &. R Trl1.~].«)w~1<i 
App,oved By 

.checked by: R. Truskowski 
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I iTRAVIANAL)
A41 Lo` n-Valley Roa'd
Traverse City,. Michigfn 496J

(616) 947-2389
FAX: (616) 947-3629

I

~RSE
TIRSE Wet Chein

?'TICALSoil.Anal1ysis Re~ulis

86f

Client/Site: -Detroit Edison
Proj'ec~tNumnber: 04
COC Number, -..

9ollidae e- 111 94
Collce y:-
-Submittal' Date:-
Analysis Date(s) '.3/11/95-.& 3/15/95&3/17/95-*-

*3/20/95 &~'3/21/95 &*739
Analyzed By: SH&,k.*.RM & *ýOF

R.m.rks: - Results .in m& g i: N ) -N, nde.e. -

SWork Ordr#720RA297&235 *EB Resul t

Sample ID:
Sample Name:

TA17628
Sample A 95E00227

Comp(ound Re~sult. - : " DL.

*Total Kjeldahl Nitrogen
*Total Ammonia as Nitrogen
*Nitrate/Nitrite
*Total Phosphorus
*CoD
*BOD

pH
*Lime Index
*Cation Exchange Capacity

7.31
2.11
18.9
166

-4190
87
8.1
7.4
15.9

0.02
0.10
0.05 -*-
0.020

1.0
Units
0.1 (S.U.)
1.0 (meoO gmn)

7 Labaory Manager

Complete Enviromental Analysis
Soil, Water, Air, Mobile Lab

i141 Lo~n~V;Il~yRoid ,": 
1.raverse City, Michigan 49686: : ,--
,(616) 947~2389 ' " , ..... ~:: 
fAX: ~616) 947 ·3629 

; -'- .~ .. :. . 
. , .: .. ~ " 

. " 

. t ~. ." 

,- ,'.,' 
:j '. ,.:.:: " .: :" 

.. ~ ' .. -:-. . 
.' ....... .. 

'.' ;, "; ','; ..... . 
. - .. ~ " ", .. ,,:. .. 

. -~ ~ -: " .. 
, . ., ' 

.' ..... . 

Wet Chem . 

" '.' .'~:};g';,1r'L.'·: 
:". . 

" - . -" _. ' .. : :."). . ~ 

" , ,~' ,.' .. :,:>' . :.' : ':.'~'" .. :. ~ " -; ", ' : .. 
•• - .:. ~ "¥~4~ '-, 

'SorlAnalysiS,:Resuhs -,',' ' ' '" 
-: - :.' ". ," ~. . ~ ... ' . "," 

...... 

ClieD;t/Site: 

Analysis Date( s): 3/11/95' & *.3115/95 ~ ~3l17/~~i '/' . -, . :' 
, " .. *3/20/95& "~3/21i95 & '~3j23/95, '.:, ;:: '<:,- :. <--

, .\ 

, . 
: •• 'R' _ . .. . '. :., ::::!~; R~L 'm~~7~::iJ:/i:~:f;:~J{;;;:'~;':;":"': 

'Work Order'#720RA2971235 *EB R~s~lts" "',,:',t~':',-:-:- ", 

Sample ill: TA17628 
Sample Name: Sample A 95E00227 

. . :~. ,-' 
--------=-~----'----':__-----'---'------:---__:___:_--___:_:_, . ---'--,'---'----'--___:----7.-., ," 

: :'~'-::.' ': . ',' 

Compound 

*Tot?-l Kjeldabl Nitrogen 
"'Total Ammonia as Nitrogen 
"'Nitrate/Nitrite 
"'Total Phosphorus 
*COD 
*BOD 
pH 
"'Lime Index 

", ,,' "'Cation Exchange Capacity 

II 

'Re$ult , 

7.31 
2.11 
18.9 
166 

:4190 
87 
8.1 
7.4 
15.9 

Complete Environmental Analysis 
Soil, Water, Air, Mobile Lab 

iVIDL, 

0.02 
0.10 
0.05", 

, 'G.020 
1 
1.0 
Units 
0.1 (S~U.) , 
1.0 (me)lOO grn) 

-. "',, . 
.. 1" ': .. 



TRAVERSE
ANALYTICAL

3141 Logan Valley Road
Traverse City, Michigan 49686

(6t6) 947-2389
FAX: (616) 947-3629

Client/Site:
Project Number:
COC Number:
Collection Date:
Collected By:
Submittal Date:
Analysis Date:
Analyzed By:
Report Date:

Pesticides
Soil Analysis Results

EPA Solid Waste Method 1311/8270

Detroit Edison
8047
2948
11/01/94
JL

3/09/95
3/27/95

KF
3/28/95

Remarks: Results and limits in mg/l. Level of detection
0.005 mg/l. ND = Nondetect.

Sample ID:
Sample Name:

TA17628
Sample A 95E00227 Fermi 2 Dredge

Compound Result

Aldrin
a-BHC
b-BHC
d-BHC
y-BHC (Lindane)
Chlordane (technical)
4,4'-DDD
4,4'-DDE
4,4'-DDT
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan sulfate
Endrin
Endrin Aldehyde

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Heptachlor
Heptachlor epoxide
Methoxyclor
Toxaphene /

J-imiTVToifa-lia /

Labo tory Manager
113

Complete Environmental Anaiyisis
Soil, Water, Air, Mobile Lib

Pesticides 11-TRAVERSE II I ANALYTICAL 
3141 Logan Vallt!y Road 
Tr<lverse City, Michigan 49686 

Soil Analysis Results 
EPA Solid Waste Method 1311/8270 

(616) 947-2389 
FAX: (616) 947-3629 

Client/Site: 
Project Number: 
cac Nu:mber: 

Detroit Edison 
8047 

Collection Date: 
Collected By: 
Submittal Date: 
Analysis Date: 
Analyzed By: 
Report Date: 

2948 
11/01/94 
JL , 

3/09/95 
3/27/9.5 

KF 
3/28/95 

Remarks: Results and limits in mg/l. Level of detection 
0.005 mg/I. ND = Nondetect. 

Sample ID: TA17628 
Sample Name: Sample A 95E00227 Fermi 2 Dredge 

Compound Result 

Aldrin 
a-BHC 
b-BHC 
d-BHC 
y-BHC (Lindarie) 
Chlordane (technical) 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
Dieldrin 
Endosulfan I 
Endosulfan II 
Endosulfan sulfate 
Endrin 
Endrin Aldehyde 
Heptachlor 
Heptachlor epoxide 
Methoxyclor 
Toxaphene 

o;.io/ To alia 
Labtp~tory Manager 

I. 
Complec~ Environm~nml Analysis 

Soil, Wacer. Air, Mobile Gb 

ND 
ND 
ND 
NO 
ND 
ND 
ND 
NO 
ND 
ND 

·ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
NO 



TRAVERSE
j ~ANALYTICAL

314"1 Logan ValeyV Rond
Traverse Cicv, Michigln 49686

(616) 947-2389
FAX: (616) 947-3629 Clieni

Semivolatile Organic Compounds
Soil Analysis Results

EPA Solid Waste Method 8270A::3050

t/Site:
Project Number:
COC Number:
Collection Date:
Collected By:
Submittal Date:
Analysis Date:
Analyzed By:
Report Date:

Detroit Edison
8047
2948

11/01/94
JL
3/09/95
3/22./95
JT
3/27/95

Remarks: Results in ug/kg and based on dry weight.
ND = Nondetect.

Sample ID: TA17628
Sample Name: Sample A 95E00227 Fermi 2 Dredge

Compound Result - MDL

Acenaphthene
Acenaphthylene
Aniline
Anthracene
Benzoic Acid
Benzo(a)anthracene
Benzo(b) fluoranthene
Benzo (k) fluoranthene
Benzo (g,h, i) perylene
Benzo (a) pyrene
Benzyl Alcohol
Bis(2-chloroethoxy)methane
Bis(2-chloroethyl)ether
Bis(2-chloroisopropyl)ether
Bis(2-ethylhexy)phthalate
4-Bromophenyl phyenyl ether
Butyl benzyl phthalate
4-Chloroaniline
4-Chloro-3-methylphenol
2-Chloronaphthalene
2-Chlorophenol
4-Chlorophenyl phenyl ether

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

330
330
330
330
330
330
330
330
330
330
330
330
330
330
330
330
330

1300
1300

330
330
330

/• Jim,/';mal4 '

Labor ry Manager

Complc'c E1nvironmencnl Analysis
Soil, Wacr, Air, Mobile Lab

'1111''''i. I·j·~ TRAVERSE £~ f:~ ANALYTICAL 
:' ~ " Semivolatile Organic Compounds 

Soil Analysis Results 
3141 Logan Valley Road 
Tr,l\'cr"e Cicy, Michigan 49686 EPA Solid Waste Method 8270A::3050 

(616) 9-+ i ·2389 
fAX, (616) 947-3629 Client/Site: Detroit Edison 

Project Number: 8047 
coe Number: 2948 
Collection Date:ll/Ol/94 
Collected By: JL 
Submittal Date: 3/09/95 
Analysis Date: 3/22/95 
Analyzed By: JT 
Report Date: 3/27/95 

Remarks: Results in ug/kg and based on dry weight. 
ND = Nondetect. 

Sample ID: TAl7628 
Sample Name: Sample A 95E00227 Fermi 2 Dredge 

Compound 

Acenaphthene 
Acenaphthylene 
Aniline 
Anthracene 
Benzoic Acid 
Benzo(a) anthracene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(a)pyrene 
Benzyl Alcohol 
Bis(2-chloroethoxy)methane 
Bis(2-chloroethyl) ether 
Bis(2~chloroisopropyl)ether 
Bis(2-ethylhexy)phthalate 

. 4-Bromophenyl phyenyl ether 
Butyl benzyl phthalate 
4-Chloroaniline 
4-Chloro-3-methylphenol 
2-Chloronaphthalena 
2-Chlorophenol 
4-Chlorophenyl phenyl ether 

Ii 
Complete: EnvironmcnClI An:llysis 

Soil, Water. ,"ir. :Vlobile: Gb 

Result 

ND 
ND 
ND 
ND 
ND 
ND 

. ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

,- MDL 

330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 

1300 
1300 

330 
330 
330 



TRAVERSE
ANALYTICAL

3 141 Logan Va[k'y Ro-d
Traverse City, Michigan 496RF

Semivolatile Organic Compounds
Soil Analysis Results

EPA Solid Waste Method 8270A::3050

(616) 947-2389
FAX: (616) 947-3629

Client/Site: Detroit Edison
Project Number: 8047
COC-Number: 2948
Collection Date:11/01/94
Collected By: JL
Submittal Date: 3/09/95
Analysis Date: 3/22/95
Analyzed By: JT
Report Date: 3/27/95

Remarks: Results in ug/kg and based on dry weight.
ND = Nondetect.

Sample ID: TA17628
Sample Name: Sample A 95E00227 Fermi 2 Dredge

Compound Result MDL

Chrysene
Dibenzo(a,h) anthracene
Dibenzofuran
Di-n-butyl phthalate
1,2-Dichlorobenzene
1,3-Dichlorobenzene
I,4-Dichlorobenzene
3,3-Dichlorobenzidine
2,4-Dichlorophenol
Diethyl phthalate
2,4-Dimethylphenol
Dimethyl phthalate
4,6-Dinitro-2-methylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
Di-n-octyl phthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorbutadiene
Hexachlorochyclopentadiene

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

330
330
330
330
330
330
330

2000
330
330
330
330
330

1700
330
330
330
330
330
330
330
330

'.- '"'>. TRAVERSE semivoiatiie organic Compounds 
Soil Analysis Results 1-

111 ANALYTICAL 
31+1 Logan Vall.:y Road 
Travcrse Cit)', :V!ichig<ln +9686 

EPA Solid Waste Method 8270A::3050 

(616) 947·2389 
FAX: (616) 947·.3629 

Client/Site: Detroit Edison 
Project Number: 8047 
COC-Number: 2948 
Collection Date:ll/Ol/94 
Collected By: JL 
Submittal Date: 3/09/95 
Analysis Date: 3/22/95 
Analyzed By: JT 
Report Date: 3/27/95 

Remarks: Results in ug/kg and based on dry weight. 
ND = Nondetect. 

Sample ID: TA17628 
Sample Name: Sample A 95E00227 Fermi 2 Dredge 

compound 

Chrysene 
Dibenzo(a,h) anthracene 
Dibenzofuran 
Di-n-butyl phthalate 
l,2-Dichlorobenzene 
l,3-Dichlorobenzene 
l,4-Dichlorobenzene 
3,3-Dichlorobenzidine 
2,4-Dichlorophenol 
Diethyl phthalate 
2,4-Dimethylphenol 
Dimethyl phthalate 
4,6-Dinitro-2-methylphenol 
2,4-Dinitrophenol 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Di-n-octyl phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorbutadiene 
Hexachlorochyclopentadiene 

Ii 
Complete Environment:ll Ana!y~i~ 

Soil, Wacer, Air. ~iobile Gb 

Result 

ND 
ND 
ND 
ND 
ND 
ND 
NO 
NO 
ND 
ND 
ND 
ND 
ND 
NO 
NO 
ND 
ND 
ND 
ND 
NO 
ND 
ND 

MDL 

330 
330 
330 
330 
330 
330 
330 

2000 
330 
330 
330 
330 
330 

1700 
330 
330 
330 
330 
330 
330 
330 
330 



TRAVERSE
A' ANALYTICAL

3 141 Logpn Valt ,I Road
Traverse Cicy, M'lchigan 49686

(61•6) 947-2389 Client
FAX: (616) 947-3629 Projeci

Semivolatile Organic Compounds
Soil Analysis Results

EPA Solid Waste Method 8270A::3050

/Site: Detroit Edison
t Number: 8047

COC Number: 2948
Collection Date:11/01/94
Collected By: JL
Submittal Date: 3/09/95
Analysis Date: 3/22/95
Analyzed By: JT
Report Date: 3/27/95

Remarks: 'Results in ug/kg and based on dry weight.
ND = Nondetect.

Sample ID: TA17628
Sample Name: Sample A 95E00227 Fermi 2 Dredge

Compound Result MDL

Hexachlorethane ND
Indeno(1,2,3-cd)pyrene ND
Isophorone ND
2-Methylnaphthalene ND
2-Methylphenol ND
4-Methylphenol ND
Japththalene ND
2-Nitroaniline ND
3-Nitroaniline ND
4-Nitroaniline ND
Nitrobenzene ND
2-Nitrophenol ND
4-Nitrophenol ND
N-Nitrosodiphenylamine ND
N-Nitrosodi-n-propylamine ND
Pentachlorophenol ND
Phenanthrene 380
Phenol ND
Pyrene 530
1,2,4-Trichlorbenzene ND
2,4,5-Trichlorphenol ND
2,4,6-Trichlorphenol ND

/Labora 'y Manager 7

COmplcic Environmenmi Analysis
Soil, Wuccr, Air. Mobile Lab

330
330
330
330
330
330
330

1700
1700
1700

330
330

1700
330
330
330
330
330
330
330

1700
330

!~~, '~1:' TRAVERSE semivolatile Organic Compounds 
Soil Analysis Results 1-II A1~ALYTICAL 

3 141 Log;) n Va Il.:, R.0aJ 
Trav~r$c Cicy, ;"'j[cni"an -+9686 

EPA Solid Waste Method 8270A: :3050 

(616)947.2389" Client/Site: Detroit Edison, 
F.-\X:(616)947·j<529 Project Number: 8047 

COC Number: 2948 
Collection Date:ll/Ol/94 
Collected By: JL 
Submittal Date: 3/09/95 
Analysis Date: 3/22/95 
Analyz ed By: JT 
Report Date: 3/27/95 

Remarks: 'Result~ in ug/kg and based on dry weight. 
ND = Nondetect. 

Sample ID: TA17628 
Sample Name: Sample A 95E00227 Fermi 2 Dredge 

Compound 

Hexachlorethane 
Indeno(1,2,3-cd)pyrene 
Isophorone 
2-Methylnaphthalene 
2-Methylphenol 
4-Methylphenol 
.-lapththalene 
2-Nitroaniline 
3-Nitroaniline 
4-Nitroaniline 
Nitrobenzene 
2-Nitrophenol 
4-Nitrophenol 
N-Nitrosodiphenylamine 
N-Nitrosodi-n-propylamine 
Pentachlorophenol 
Phenanthrene 
Phenol 
pyrene 
1,2,4-Trichlorbenzene 
2,4,5-Trichlorphenol 
2,4,6-Trichlorphenol 

I. 
Complete E:wironmc:nClI An;Jlysi~ 

Soil, Waccr, .-\ir. Mobilc bb 

Result 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
380 
ND 
530 
ND 
ND 
ND 

MDL 

330 
330 
330 
330 
330 
330 
330 

1700 
1700 
1700 

330 
330 

1700 
330 
330 
330 
330 
330 
330 
330 

1700 
330 



T RAVERSE
ANALYTICAL

3141 Logan Valley Road
Traverse City, Michigan 49686

(616) 947-2389
FAX: (616) 947-3629

Wet Chem
Soil Analysis Results

Client/Site:
Project Number:
COC Number:
Collection Date:
Collected By:
Submittal Date:
Analysis Date(s):

Analyzed By:
Report Date:

Detroit Edison
8047
2948
11/94
GT
3/8/95
"3/15/95 & *3/17/95 & *3/20/95
& *3/21/95 & *3/23/95

*RM & *KW

3/27/95

Remarks: Results in mg/kg. ND = Nondetect.
Work Order #720RA297J235 *EB Results

Sample ID:
Sample Name:

TA17629
Sample B 95E00228

Compound Result MDL

*Total Kjeldahl Nitrogen
*Total Ammonia as Nitrogen
*Nitrate/Nitrite
*Total Phosphorus
*COD
*BOD

pH
*Lime Index
*Cation Exchange Capacity

9.26
6.11
11.1
401
11800
225
8.1
7.3
23.5

0.02
0.10
0.05
0.020
1
1.0
Units
0.1 (S.U.)
1.0 (me/1A0 gin)

IN
Complere Environmental Analysis

Soil, Wacer, Air, Mobile Lab

Wet Chern 
3141 Logan Va\l~y Road 
Traverse Cicy, Michigan 49686 

Soil Analysis Results -

(616) 947·2389 
F:~X: (616) 947-3629 

Client/Site: 
Project Number: 
COC Number: 
Collection Date: 
Collected By: 
Submittal Date: 
Analysis Date(s): 

Analyzed By: 
Report Date: 

Detroit Edison 
8047 
2948 
11/94 
GT 
3/8/95 
*3/15/95 & *3/17/95 & *3/20/95 
& *3/21/95 & *3/23/95 
*RM & *KW 
3/27/95 

Remarks: Results in mg/kg. ND = N ondetect. 
Work Order #720RA297J235 *EB Results 

Sample ID: TA17629 
Sample Name: Sample B 95E00228 

Compound 

*Total Kjeldahl Nitrogen 
*Total Ammonia as Nitrogen 
* NitrateiNitrite . 
*T otal Phosphorus 
*COD 
*BOD 
pH 
*Lime Index 
*Cation Exchange Capacity 

Result 

·9.26 
6.11 
11.1 
401 
11800 
225 
8.1 
7.3 
23.S 

iii 
Complete Environmemal Analysis 

Soil. Wacer. Air. Mobile U1b 

MDL 

0.02 
0.10 
0.05 
0.020 
1 
1.0 
Units 
0.1 (S.U.) 
1.0 (me/lCO gm) 



TRAVERSE
* ANALYTICAL

3141 Logan VaLley Road
Traverse City, Michigan 49686

(6.16) 947-2389 Client/Site:
FAX: (616) 947-3629 Cliect/Si me:

Project Number :

COC Number:
Collection Date:
Collected By:
Submittal Date:
Analysis Date:
Analyzed By:
Report Date:

Pesticides
Soil Analysis Results

EPA Solid Waste Method 1311/8270

Detroit Edison
8047
2948
11/01/94
JL

3/09/95
3/27/95

KF
3/28/95

Remarks: Results and limits in mg/1.
0.005 mg/l. ND = Nondetect.

Level of detection

Sample ID:
Sample Name:

TA17629
Sample B 95E00228 Fermi 2 Dredge

Compound Result

Aldrin
a-BHC
b-BHC
d-BHC
y-BHC (Lindane)
Chlordane (technical)
4,4'-DDD
4,4'-DDE
4,4'-DDT
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan sulfate
Endrin
Endrin Aldehyde
Heptachlor
Heptachlor epoxide
Methoxyclor
Toxaphene

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

.ND
ND
ND
ND
ND
ND
ND
ND

/Labcyr oyianager.,

Compterc Environmental Analysis
Soil, Water, Air, Mobite Lib

-== TRAVERSE 1
-II ANALYTICAL 

,Pesticides 
Soil Analysis Results 

3141 Logan Valley Road 
Traverse Cicy, Michigan 49686 

EPA Solid Waste Method 1311/8270 

(616) 947-2389 
FAX: (616) 947-3629 Client/Site: 

Project Number: 
cac Number: 

Detr.oi t Edison 
8047 

Collection Date: 
Collected By: 
Submittal Date: 
Analysis Date: 
Analyzed By: 
Report Date: 

2948 
11/01/94 
JL 

3/09/95 
3/27/95 

KF 
3/28/95 

Remarks: Results and limits in mg/l. Level of detection 
0.005 mg/l. ND = Nondetect. 

Sample ID: TA17629 
Sample Name: Sample B 95E00228 Fermi 2 Dredge 

Compound 

Aldrin 
a-BHC 
b-BHC 
d-BHC 
y-BHC (Lindane) 
Chlordane (technical) 
4,4'-DDD 
4,4'-DDE 
4,4 '-DDT 
Dieldrin 
Endosulfan I 
Endosulfan II 
Endosulfan sulfate 
Endrin 
Endrin Aldehyde 
Heptachlor 
Heptachlor epoxide 
Methoxyclor 
Toxaphene 

J' Tom / 
Lab tory/' {/ nil 

Cumplere Environmenral A.nalysis . 
Soil. W<lrcr. A.ir. :v1obit<! Lao 

Result 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

.ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 



TRAVER
ANALY7I

314 ,Logan Valley Road
Traverse Cioy, Michigan 49686
(6,16) 947-2389
FAX: (616) 947-3629

SE
ICAL

Semivolatile Organic Compounds
Soil Analysis Results

EPA Solid Waste Method 8270A::3050

Client/Site: Detroit
Project Number: 8047
COC Number: 2948
Collection Date:ll/01/94
Collected By: JL
Submittal Date: 3/09/95
Analysis Date: 3/22/95
Analyzed By: JT
Report Date: 3/27/95

Edison

Remarks: Results in ug/kg and based on dry weight.
ND = Nondetect.

Sample ID: TA17629
Sample Name: Sample B 95E00228 Fermi 2 Dredge

Compound Result MDL

Acenaphthene ND
Acenaphthylene ND
Aniline ND
Anthracene ND
Benzoic Acid ND
Benzo(a) anthracene ND
Benzo(b) fluoranthene ND
Benzo(k) fluoranthene ND
Benzo(g,h,i)perylene ND
Benzo(a)pyrene ND
Benzyl Alcohol ND
Bis(2-chloroethoxy)methane ND
Bis(2-chloroethyl)ether ND
Bis(2-chloroisopropyl)ether ND
Bis(2-ethylhexy)phthalate ND
4-Bromophenyl phyenyl ether ND
Butyl benzyl phthalate ND
4-Chloroaniline ND
4-Chloro-3-methylphenol ND
2-Chloronaphthalene ND
2-Chlorophenol ND
4-Chlorophenyl phenyl ether ND

ii< Yp ia

Labovt+ory Manager/

Convem c Zvironm ncml Analysis

SMobtle Lnob

330
330
330
330
330
330
3*30"
330

330
330
330
330
330
330
330
330
330

1300
1300

330
330
330

( 
I 

~!t ~~. ANALYTICAL 
.~.~ t:.l,; . 

semivolatile organic Compounds 
Soil Analysis Results I:II:I/:~' I·~if-· TRAVERSE 

3141. Logan Vailc:y RoaJ 
Traverse Cicy. ~!ichig<tn -+9686 

EPA Solid Waste Method 8270A::3050 

(6[6) 9-+7-2389 
fAX: (616) 947·3629 

Client/Site: Detroit Edison 
Project Number: 8047 
COC Number: 2948 
Collection Date:11/01/94 
Collected By: JL 
Submittal Date: 3/09/95 
Analysis Date: 3/22/95 
Analyzed By: JT 
Report Date: 3/27/95 

Remarks: Results in ug/kg and based on dry weight. 
ND = Nondetect. 

Sample ID: TA17629 
Sample Name: Sample B 95E00228 Fermi 2 Dredge 

Compound 

Acenaphthene 
Acenaphthylene 
Aniline 
Anthracene 
Benzoic Acid 
Benzo(a) anthracene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(a)pyrene 
Benzyl Alcohol 
Bis(2-chloroethoxy)methane 
Bis (2-chloroethyl) ether 
Bis (2-chloroisopropyl) ether 
Bis(2-ethylhexy)phthalate 
4-Bromophenyl phyenyl ether 
Butyl benzyl phthalate 
4-Chloroaniline 
4-Chloro-3-methylphenol 
2-Chloronaphthalene 
2-Chlorophenol 
4-Chlorophenyl phenyl ether 

Ii 
Complctc t.'1vironmcnc::1i :\nnlysis 

Soil, ';t/uccr, Air. ~,(obt!c Go· 

Result 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
NO 
NO 
ND 
NO 
NO 
NO 
NO 
NO 

MDL 

330 
330 
330 
330 
330 
330 
330· 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 

1300 
1300 

330 
330 
330 



TRAVER
S ANALYT

3141 Logan Vailz-, Road
Traverse Cicy, Michigan 49686

(6 16) 947-2389
FAX: (616) 947-3629

SE
ICAL

Semivolatile Organic Compounds
Soil Analysis Results

EPA Solid Waste Method 8270A::3050

Client/Site: Detroit
Project Number: 8047
COC Number: 2948
Collection Date:11/01/94
Collected By: JL
Submittal Date: 3/09/95
Analysis Date: 3/22/95
Analyzed By: JT
Report Date: 3/27/95

Edison

Remarks: Results in ug/kg and based on dry weight.
-- ND = Nondetect.

Sample ID: TA17629
Sample Name: Sample B 95E00228 Fermi 2 Dredge

Compound Result MDL

Chrysene
Dibenzo(a,h)anthracene
Dibenzofuran
Di-n-butyl phthalate
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
3,3-Dichlorobenzidine
2,4-Dichlorophenol
Diethyl phthalate
2,4-Dimethylphenol
Dimethy! phthalate
4,6-Dinitro-2-methylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
Di-n-octyl phthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorbutadiene
Hexachlorochyclopentadiene

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

330
330
330
330
330
330
330

2000
330
330

1700
330
330
330
330
330
330
330
330
330
330
330

Complcac Environmental Analysis
Soil, Wuccr, Air. Mobile L•b

semivolatile Organic Compounds 
Soil Analysis Results 

3141 Logan Vail.::: RO<ld 
Traverse Cit\" ~[lchigan +9686 

EPA Solid waste Method 8270A::3050 

(6l6) 947 ·2389 
F,\X: (616) 94i·3629 

Client/Site: Detroit Edison 
Project Number: 8047 
coe Number: 2948 
Collection Date:11/01/94 
Collected By: JL 
Submittal Date: 3/09/95 
Analysis Date: 3/22/95 
Analyzed By: JT 
Report Date: 3/27/95 

Remarks: Results in ug/kg and based on dry weight. 
ND = Nondetect. 

Sample ID: TA17629 
Sample Name: Sample B 95E00228 Fermi 2 Dredge 

Compound 

chrysene 
Dibenzo(a,h) anthracene 
Dibenzofuran 
Di-n-butyl phthalate 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
3,3-Dichlorobenzidine 
2,4-Dichlorophenol 
Diethyl phthalate 
2,4-Dimethylphenol 
Dimethyl phthalate 
4,6-Dinltro-2-methylphenol 
2,4-Dinitrophenol 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Di-n-octyl phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorbutadiene 
Hexachlorochyclopentadiene 

Result 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
NO 
ND 
ND 
NO 
ND 
ND· 

MDL 

330 
330 
330 
330 
330 
330 
330 

2000 
330 
330 

1700 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 



TRAVER,
N ANALYT
3141 Logan Vaikvy Road
Trnverse Cicy Michigan 49686

(6 [6) 947-2389
FAX: (616) 947-3629

SE
ICAL

Semivolatile Organic Compounds
Soil Analysis Results

EPA Solid Waste Method 8270A::3050

Client/Site: Detroit Edison
Project Number: 8047
COC Number: 2948
Collection Date:11/01/94
Collected By: JL
Submittal Date: 3/09/95
Analysis Date: 3/22/95
Analyzed By: JT
Report Date: 3/27/95

Remarks: Results in ug/kg and based on dry weight.
ND = Nondetect.

Sample ID: TA17629
Sample Name: Sample B 95E00228 Fermi 2 Dredge

Compound Result MDL

Hexachlorethane
Indeno(l,2,3-cd)pyrene
Isophorone
2-Methylnaphthalene
2-Methylphenol
4-Methylphenol
Napththalene
2-Nitroaniline
3-Nitroaniline
4-Nitroaniline
Nitrobenzene
2-Nitrophenol
4-Nitrophenol
N-Nitrosodiphenylamine
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
1,2,4-Trichlorbenzene
2,4,5-Trichlorphenol
2,4,6-Trichlorphenol

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

330
330
330
330
330
330
330

1700
1700
1700

330
330

1700
330
330
330
330
330
330
330

1700
330

Jia Yormanager
Lab 7 a cry Manager

|11111
Ccmplerc Environmrcnal Anaiysis

Soil, 'Vaer, Air, Mobile Lib

'~"" ,~.",' TRAVERSE P ~ ANALYTICAl 
Semivolatile Organic Compounds 

Soil Analysis Results 1
-

iflll ~b, 
3141 Logan Vaiky Rond 
Traverse Citi'. :Vlichigan 49686 

EPA Solid Waste Method 8270A::3050 

(616) 94i-2J89 
F,-\X: (616) 947·3629 

Client/Site: Detroit Edison 
Project Number: 8047 
COC Number: 2948 
Collection Date:11/01/94 
Collecte'd By: JL 
Submittal Date: 3/09/95 
Analysis Date: 3/22/95 
Analyzed By: JT 
Report Date: 3/27/95 

Remarks: Results in ug/kg and based on dry weight. 
ND = Nondetect. 

Sample ID: TA17629 
Sample Name: Sample B 95E00228 Fermi 2 Dredge 

Compound 

Hexachlorethane 
Indeno(1,2,3-cd)pyrene 
Isophorone 
2-Methylnaphthalene 
2-Methylphenol 
4-Methylphenol 
Napththalene 
2-Nitroaniline 
3-Nitroaniline 
4-Nitroaniline 
Nitrobenzene 
2-Nitrophenol 
4"';Nitrophenol 
N-Nitrosodiphenylamine 
N-Nitrosodi-n-propylamine 
Pentachlorophenol 
Phenanthrene 
Phenol 
pyrene 
1,2,4-Trichlorbenzene 
2,4,5-Trichlorphenol 
2,4,6-Trichlorphenol 

Ii 
Complcrc Environmcnc:d Anaiysis 

Soil. Woce:. Air. ~jobtle bb 

Result 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

MDL 

330 
330 
330 
330 
330 
330 
330 

1700 
1700 
1700 

330 
330 

1700 
330 
330 
330 
330 
330 
330 
330 

1700 
330 



- TRAVERSE
ANALYTICAL

3141 Logan Valley Road
Traverse Cicy, Michigan 49686

(616) 947-2389
FAX: (616) 947-3629

Wet Chem
Soil Analysis Results

Client/Site:
Project Number:
COC Number:
Collection Date:
Collected By:.
Submittal Date:
Analysis Date(s):

Analyzed By:
Report Date:

Detroit Edison
8047
2948
11/94
GT
3/8/95

3/15/95 & *3/17/95 & *3/20/95
& *3/21/95 & *3/23/95

*RM & *KW

3/27/95

Remarks: Results in mg/kg. ND = Nondetect.
Work Order #720RA297J235 *EB Results

Sample ID:
Sample Name:

TA17630
Sample C 95E00229

Compound Result MDL

*Total Kjeldahl Nitrogen
*Total Ammonia as Nitrogen
*Nitrate/Nitrite
*Total Phosphorus
*COD
*BOD

pH
*Lime Index
*Cation Exchange Capacity

12.0
5.05
4.0
515
2340
63
7.3
7.6
32.5

0.02
0.10
0.05
0.020
1
1.0
Units
0.1 (S.U.)
10 (me/lOO gin)

J<togha

Lab tory Manager

1~"-~~

N
Compiete Environment~al Analysis

Soil, Wacer, Air, Mobile Lab

1i1i - TRAVERSE 
11111 ANALYTICAL 
3141 Logan Valley Road 
Traverse City, Michigan 49686 

(616) 947-2389 
FAX: (616) 947·3629 

Wet Chern 
Soil Analysis Results 

Client/Site: 
Project Number: 
COC Number: 
Collection Date: 
Collected By: . 
Submittal Date: 
Analysis Date(s): 

Analyzed By: 
Report Date: 

Detroit Edison 
8047 
2948 
11/94 
GT 
3/8/95 
*3/15/95 & *3/17/95 & *3/20/95 
& *3/21/95 & *3/23/95 
*RM& *KW 
3/27/95 

Remarks: Results in mglkg. ND = Nondetect. 
Work Order #720RA297J235 *EB Results 

Sample ill: TA17630 
Sample Name: Sample C 95E00229 

Compound 

*Total Kjeldahl Nitrogen 
*Total Ammonia as Nitrogen 
*NitrateINitrite 
*Total Phosphorus 
*COD 
*BOD 
pH 
*Lime Index 
*Cation Exchange Capacity 

II 

Result 

12.0 
5.05 
4.0 
515 
2340 
63 
7.3 
7.6 
32.5 

Complete Environmental Analysis 
Soil, Water, Air, Mobile Lab 

MDL 

0.02 
0.10 
0.05 
0.020 
1 
1.0 
Units 
0.1 (S.U.) 
10 (me/l00 gm) 



TRAVERSE
ANALYTICAL

3141 Logan Valley Road
Traverse City, Michigan 49686

(616) 947-2389
FAX: (616) 947-3629 Client/Site:

Project Number:
COC Number:
Collection Date:
Collected By:
Submittal Date:
Analysis Date:
Analyzed By:
Report Date:

Pesticides
Soil Analysis Results

EPA Solid Waste Method 1311/8270

Detroit Edison
8047
2948
11/01/94
JL

3/09/95
3/27/95

KF
3/28/95

Remarks: Results and limits in mg/l. Level of detection
0.005 mg/l. ND = Nondetect.

Sample ID:
Sample Name:

TA17630
Sample C 95E00229 Fermi 2 Dredge

Compound Result

Aldrin
a-BHC
b-BHC
d-BHC
y-BHC (Lindane)
Chlordane (technical)
4,4'-DDD
4,4'-DDE
4,4'-DDT
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan sulfate'
Endrin
Endrin Aldehyde
Heptachlor
Heptachlor epoxide
Methoxyclor
Toxaphene

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

/ i! Toi(alia
La ratory Manager

Complete Environmental Annlysis
Soil, Water, Air. Mobiilc La-a

II' --- TRAVERSE 
III I ANALYTICAL 
3141 Logan Valley Road 
Traverse Ciry, Michigan 49686 

(616) 947-2389 
FAX: (616) 947-3629 Client/Site: 

Project Number: 
cac Number: 
Collection Date: 
Collected By: 
Submittal Date: 
Analysis Date: 
Analyzed By: 
Report Date: 

Pesticides 
Soil Analysis Results 

EPA Solid waste Method 1311/8270 

Detroit Edison 
8047 
2948 
11/01/94 
JL 

3/09/95 
3/27/95 

KF 
3/28/95 

Remarks: Results and limits in mg/l. Level of detection 
0.005 mg/l. ND = Nondetect. 

Sample ID: TA17630 
Sample Name: Sample C 95E00229 Fermi 2 Dredge 

Compound 

Aldrin 
a-BHC 
b-BHC 
d-BHC 
y-BHC (Lindane) 
Chlordane (technical) 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
Dieldrin 
Endosulfan I 
Endosulfan II 
Endosulfan sulfate' 
Endrin 
Endrin Aldehyde 
Heptachlor 
Heptachlor epoxide 
Methoxyclor 
Toxaphene 

J 

Result 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
NO 
NO 
NO 
ND 
NO 
NO 
ND 
NO 



TRAVER
ANALYIt

3141 Logan Valey Road
Triverse Cic., Michigan 49686

(616) 947-2389
FAX: (616) 947-3629

SE,
ICAL

Semivolatile Organic Compounds
Soil Analysis Results

EPA Solid Waste Method 8270A::3050

Client/Site: Detroit Edison
Project Number: 8047
COC Number: 2948
Collection Date:11/01/94
Collected By: JL
Submittal Date: 3/09/95
Analysis Date: 3/22/95
Analyzed By: JT
Report Date: 3/27/95

Remarks: Results in ug/kg and based on dry weight.
ND = Nondetect.

Sample ID: TA17630
Sample Name: Sample C 95E00229 Fermi 2 Dredge

Compound Result MDL

Acenaphthene ND
Acenaphthylene ND
Aniline ND
Anthracene ND
Benzoic Acid ND
Benzo(a)anthracene ND
Benzo(b) fluoranthene ND
Benzo(k) fluoranthene ND
Benzo(g,h,i)perylene ND
Benzo(a)pyrene ND
Benzyl Alcohol ND
Bis(2-chloroethoxy)methane ND
Bis(2-chloroethyl)ether ND
Bis(2-chloroisopropyl)ether ND
Bis(2-ethylhexy)phthalate ND
4-Bromophenyl phyenyl ether ND.
Butyl benzyl phthalate ND
4-Chloroaniline ND
4-Chloro-3-methylphenol ND
2-Chloronaphthalene ND
2-Chlorophenol ND
4-Chlorophenyl phenyl ether ND

/Labor• try Manager

COmoIcrC EnviranmcnmI Analysis
Sil, Watcr,. Air. Moblec Lib

330
330
330
330
330
330
330
330
330
330
330
330
330
330
330
330
330

1300
1300

330
330
330

Semivolatile Organic Compounds 
Soil Analysis Results 

3141 Logan V;lil.:v Road 
Tr:w<:rst! Cic;', ~Ii~higan 49686 

EPA Solid Waste Method 8270A::3050 

(616) 947·2]139 
FAX: (616) 947·3629 

Client/Site: Detroit Edison 
Project Number: 8047 
COC Number: 2948 
Collection Date:ll/Ol/94 
Collected By: JL 
Submittal Date: 3/09/95 
Analysis Date: 3/22/95 
Analyzed By: JT 
Report Date: 3/27/95 

Remarks: Results in ug/kg and based on dry weight. 
ND = Nondetect. 

Sample ID: TA17630 
Sample Name: Sample C 95E00229 Fermi 2 Dredge 

Compound 

Acenaphthene 
Acenaphthylene 
Aniline 
Anthracene 
Benzoic Acid 
Benzo(a) anthracene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(a)pyrene 
Benzyl Alcohol 
Bis(2-chloroethoxy)methane 
Bis(2-chloroethyl) ether 
Bis(2-chloroisopropyl) ether 
Bis (2-ethylhexy) phthalate 
4-Bromophenyl phyenyl ether 
Butyl benzyl phthalate 
4-Chloroaniline 
4-Chloro-3-methylphenol 
2-Chloronaphthalene 
2-Chlorophenol 
4-Chlorophenyl phenyl ether 

Result 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND, 
ND 
ND 
ND 
ND 
ND 
ND 

MDL 

330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 

1300 
1300 

330 
330 
330 



TRAVER
ANALY'

3141 Logan Valley Road
Traverse Cicy, Michigan i9686

(616) 947-2389
FAX: (616) 947-3629

SE
'ICAL

Semivolatile Organic Compounds
Soil Analysis Results

EPA Solid Waste Method 8270A::3050

Client/Site: Detroit Edison
Project Number: 8047
COC Number: 2948
Collection Date:ll/01/94
Collected By: JL
Submittal Date: 3/09/95
Analysis Date: 3/22/95
Analyzed By: JT
Report Date: 3/27/95

Remarks: Results in ug/kg and based on dry weight.
ND = Nondetect.

Sample ID: TA17630
Sample Name: Sample C 95E00229 Fermi 2 Dredge

Compound Result MDL

Chrysene
Dibenzo(a,h)anthracene
Dibenzofuran
Di-n-butyl phthalate
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
3,3-Dichlorobenzidine
2,4-Dichlorophenol
Diethyl phthalate
2,4-Dimethylphenol
Dimethyl phthalate
4,6-Dinitro-2-methylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
Di-n-octyl phthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorbutadiene
Hexachlorochyclopentadiene

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

330
330
330
330
330
330
330

2000
330
330
330
330
330

1700
330
330
330
330
330
330
330
330

abor~yory Manager

Complee Environnmcnci Anujvsis
Soil, Wacc.. Air,. Mfobti Lib

Semivolatile Organic Compounds 
Soil Analysis Results 

·'~'~I~~· ~TRAVERSE 1111 i ANALYTICAL EPA Solid Waste Method 8270A::3050 
3l4l Logan Valley Road 
Traverse Cicy. Michig,m +9686 

(616) 947-1389 
FAX; (616) 947-3629 

Client/Site: Detroit Edison 
Project Number: 8047 
COC Number: 2948 
Collection Date:11/01/94 
Collected By: JL 
Submittal Date: 3/09/95 
Analysis Date: 3/22/95 
~alyzed By: JT 
Report Date: 3/27/95 

Remarks: Results in ug/kg and based on dry weight. 
ND = Nondetect. 

Sample ID: TA17630 
sample Name: Sample C 95E00229 Fermi 2 Dredge 

Compound 

Chrysene 
Dibenzo(a,h) anthracene 
Dibenzofuran 
Di-n-butyl phthalate 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
3,3-Dichlorobenzidine 
2,4-Dichlorophenol 
Diethyl phthalate 
2,4-Dimethylphenol 
Dimethyl phthalate 
4,6-Dinitro-2-methylphenol 
2,4-Dinitrophenol 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Di-n-octyl phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorbutadiene 
Hexachlorochyclopentadiene 

Result 

ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
NO 
ND 
ND 

1//1 
----~--~~~~~~----/~.-

ory Manager / 

II / 
C:Jmplc;cc: :::lvlfonm":lcli An;1ivsls 

Soil. 'N'accr •• ".if. :.toblic ! ... ao 

MDL 

330 
330 
330 
330 
330 
330 
330 

2000 
330 
330 
330 
330 
330 

1700 
330 
330 
330 
330 
330 
330 
330 
330 



~TRAVERSEI ANALYTICAL
3 t41 Loga n Valley Road
Trnve-se Cicy, Mfichigan 49686 Clieni
(616) 9-47-2389 Proj e
FAX: (616) 947-3629

Semivolatile Organic Compounds
Soil Analysis Results

EPA Solid Waste Method 8270A::3050

:/Site:
-t Number:

uuu Number:
Collection Date:
Collected By:
Submittal Date:
Analysis Date:
Analyzed By:
Report Date:

Detroit Edison
8047
2948

11/01/94
JL
3/09/95
3/22/95
JT
3/27/95

Remarks: Results in ug/kg and based on dry weight.
ND = Nondetect.

Sample ID: TA17630
Sample Name: Sample C 95E00229 Fermi 2 Dredge

Compound Result MDL

Hexachlorethane ND
Indeno(1,2,3-cd)pyrene ND
Isophorone ND
2-Methylnaphthalene ND
2-Methylphenol ND
4-Methylphenol ND
Napththalene ND
2-Nitroaniline ND
3-Nitroaniline ND
4-Nitroaniline ND
Nitrobenzene ND
2-Nitrophenol ND
4-Nitrophenol ND
N-Nitrosodiphenylamine ND
N-Nitrosodi-n-propylamine ND
Pentachlorophenol ND
Phenanthrene ND
Phenol ND
Pyrene ND
1,2,4-Trichlorbenzene ND
2,4,5-Trichlorphenol ND
2,4,6-Trichlorphenol ND

Ji• oa --a

Labo 6a ry Manager

COmoicrc Environmenni Anziysis
Sil, WaMer. Air, Mohbie fLb

330
330
330
330
330
330
330

1700
1700
1700

330
330

1700
330
330
330
330
330
330
330

1700
330

semivolatile Organic Compounds 
'soil Analysis Results 

· ~~ TRAVERSE 11// ~ ANALYTICAL EPA Solid Waste Method 8270A: :3050 
3[41 Logan Vall<!'1 Road 
Traverse City. :Vfi~hig<ln 49686 

(616) 9-+i.2J89 
F,-\X: (616) 947.3629 

Client/Site: Detroit Edison 
Project Number: 8047 
COC Number: 2948 
Collection Date:11/01/94 
Collected By: JL 
submittal Date: 3/09/95 
Analysis Date: 3/22/95 
Analyzed By: JT 
Report Date: 3/27/95 

Remarks: Results in ug/kg and based on dry weight. 
ND = Nondetect. 

Sample 1D: TA17630 
Sample Name: Sample C 95E00229 Fermi 2 Dredge 

Compound 

Hexachlorethane 
Indeno(1,2,3-cd)pyrene 
Isophorone 
2-Methylnapht~alene 
2-Methylphenol 
4-Methylphenol 
Napththalene 
2-Nitroaniline 
3-Nitroaniline 
4-Nitroaniline 
Nitrobenzene 
2-Nitrophenol 
4 """Nitrophenol 
N-Nitrosodiphenylamine 
N-Nitrosodi-n-propylamine 
Pentachlorophenol 
Phenanthrene 
Phenol 
pyrene 
1,2,4-Trichlorbenzene 
2,4,5-Trichlorphenol 
2,4,6-Trichlorphenol 

~1a: ;rom ia 
Lab0[ltory Manager 

~ , ~ Ii 
\..Almplc:tC ::nvtronmcnGlI ,-\n~ivsis 

Sol/ii, Wacer, Air, ~,lobtie :"':'0 

Result 

ND 
NO 
ND 
ND 
NO 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND. 
ND 
ND 
ND 
ND 

MDL 

330 
330 
330 
330 
330 
330 
330 

1700 
1700 
1700 

330 
330 

1700 
330 
330 
330 
330 
330 
330 
330 

1700 
330 



•i TRAVERSEANALYTICAL
3141 Logan Valley Road
Traverse City, Michigan 49686

(616) 9417-2389
FAX: (616) 947-3629

Wet Chem
Soil Analysis Results

Client/Site:
Project Number:
COC Number:
Collection Date:
Collected By:
Submittal Date:
Analysis Date(s):

Analyzed By:
Report Date:

Detroit Edison
8047
2948
11/94
GT
3/8/95
"3/15/95 & *3/17/95 & *3/20/95
& *3/21/95 & *3/23/95

*RM & *KW

3/27/95

Remarks: Results in mg/kg. ND = Nondetect.
Work Order #720RA297J235 *EB Results

Sample IID:
Sample Name:

TA17631
Sample D 95E00230

Compound Result M DL

*Total Kjeldahl Nitrogen
*Total Ammonia as Nitrogen
*Nitrate/Nitrite
*Total Phosphorus
*COD
*BOD

pH
*Lime Index
*Cation Exchange Capacity

9.26
3.06
4.6
401
4290
150
7.7
7.4
19.6

0.02
0.10
0.05
0.020
1
1.0
Units
0.1 (S.U.)
1.0 (me/100 gin)

7 Lab tory Manager

Complcre Environmenral Analysis
Soil, Water, Air, Mobile Lab

~r~1 TRAVERSE 11111 ANALYTICAL 
3141 Logan Valley Road 
Traverse Ory, Michigan 49686 

(616) 947·2389 
FAX: (616) 947·3629 

Wet Chern 
Soil Analysis Results 

Client/Site: 
Project Number: 
coe Number: 
Collection Date: 
Collected By: 
Submittal Date: 
Analysis Date(s): 

Analyzed By: 
Report Date: 

Detroit Edison 
8047 
2948 
11/94 
GT 
3/8/95 
*3/15/95 & *3/17/95 & *3/20/95 
& *3/21/95 <$l. *3/23/95 
*RM & *KW 
3/27/95 

Remarks: Results in mg/kg. ND = Nondetect. 
Work Order #720RA297J235 *EB Results 

Sample ill: TA17931 
Sample Name: Sample D 95E00230 

Compound 

*Total Kjeldahl Nitrogen 
*Total Ammonia as Nitrogen 
*Nitrate/Nitrite 
*Total Phosphorus 
*COD 
*BOD 
pH 
*Lime Index 
*Cation Exchange Capacity 

I. 

Result 

9.26 
3.06 
4.6 
401 
4290 
150 
7.7 
7.4 
19.6 

Complere Environmcm.,l Analysis 
Soil. Water. Air. ~tobil<! Lab 

NIDL 

0.02 
0.10 
0.05 
0.020 
1 
1.0 
Units 
0.1 (S.U.) 
1.0 (me/100 gm) 



TRAVERSE
m ANALYTICAL

314t Logan Valley Road
Traverse Cicy, Michigan 49686

(616) 947-2389
FAX: (616) 947-3629 Client/Site:

Project Number:
COC Number:
Collection Date:
Collected By:
Submittal Date:
Analysis Date:
Analyzed By:
Report Date:

Pesticides
Soil Analysis Results

EPA Solid Waste Method 1311/8270

Detroit Edison
8047
2948
11/01/94
JL

3/09/95
3/27/95

KF
3/28/95

Remarks: Results and limits in mg/l. Level of detection
0.005 mg/l. ND = Nondetect.

Sample ID:
Sample Name:

TA17631
Sample D 95E00230 Fermi 2 Dredge

Compound Result

Aldrin
a-BHC
b-BHC
d-BHC
y-BHC (Lindane)
Chlordane (technical)
4,4'-DDD
4,4'-DDE
4,4'-DDT
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan sulfate
Endrin
Endrin Aldehyde
Heptachlor
Heptachlor'epoxide
Methoxyclor
Toxaphene

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

/ Jj,/ Tom~Lfa /LaboZ ory Manager/

Complure :E-nvironmc nni Analysis
Soil, ý"V'Iccr'..= it. obidu Lib

-==, TRAVERSE I
, -
II ANALYTICAL 
3141 Logan Valley Road 
Traverse Cicy, Michigan 49686 

(616) 947·2389 
FAX: (616) 947·3629 Client/site: 

Project Number: 
cac Number: 
Collection Date: 
Collected By: 
Submittal Date: 
Analysis Date: 
Analyzed By: 
Report Date: 

Pesticides 
Soil Analysis Results 

EPA Solid Waste Method 1311/8270 

Detroit Edison 
8047 
2948 
11/01/94 
JL 

3/09/95 
3/27/95 

KF 
3/28/95 

Remarks: Results and limits in mg/l. Level of detection 
0.005 mg/I. ND = Nondete(;t. 

Sample ID: TA17631 
Sample Name: Sample D 95E00230 Fermi 2 Dredge 

Compound 

Aldrin 
a-BHC 
b-BHC 
d-BHC 
y-BHC (Lindane) 
Chlordane (technical) 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
Dieldrin 
Endosulfan I 
Endosulfan II 
Endosulfan sulfate 
Endrin 
Endrin Aldehyde 
Heptachlor 
Heptachlor'epoxide 
Methoxyclor 
Toxaphene 

~r~Tom~ ia / 
Lab~§O~Y Manager 

HI 
C.;mpl<.:cc ::nvlronml!ncai ,\naiysis 

Soil. "X/,m:!. ,~,:r. \j,)oii.: L.a 

Result 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

/ 

/ 

!l 
I 
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TRAVEF
AINALY']

.314[ Logain Vail,, Road
Trnvetse City,; &ichigpn 49686

(6 (6) 947-2389
FAX: (616) 947-3629

tSE
?ICAL

Semivolatile Organic Compounds
Soil Analysis Results

EPA Solid Waste Method 8270A::3050

Client/Site: Detroit Edison
Project Number: 8047
COC Number: 2948
Collection Date:11/01/94
Collected By: JL
Submittal Date: 3/09/95
Analysis Date: 3/22/95
Analyzed By: JT
Report Date: 3/27/95

Remarks: Results in ug/kg and based on dry weight.
ND = Nondetect.

Sample ID: TA17631
Sample Name: Sample D 95E00230 Fermi 2 Dredge

Compound Result MDL

Acenaphthene
Acenaphthylene
Aniline
Anthracene
Benzoic Acid
Benzo(a)anthracene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(g,h,i)perylene
Benzo(a)pyrene
Benzyl Alcohol
Bis (2-chloroethoxy) methane
Bis (2-chloroethyl) ether
Bis (2-chloroisopropyl) ether
Bis(2-ethylhexy)phthalate
4-Bromophenyl phyenyl ether
Butyl benzyl phthalate
4-Chloroaniline
4-Chloro-3-methylphenol
2-Chloronaphthalene
2-Chlorophenol
4-Chlorophenyl phenyl ether

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

330
330
330
330
330
330
330
330
330
330
330
330
330
330
330
330
330

1300
1300

330
330
330

C.okmprc E-nvtrnmr~neMl ,'\naivsls
Soad, WaV~cc., A~.4 ý.,hM(hde LID'

Semivolatile Organic Compounds 
Soil Analysis Results 

.3141 Logan Vail~v Road 
Traverse Cit)", ~ji~hig'ln 49686 

EPA Solid Waste Method 8270A: :3050 

(616) 9H·2J89 
F.-\X; (616) 947·:3629 

Client/Site: Detroit Edison 
Project Number: 8047 
COC Number: 2948 
Collection Date:11/01/94 
Collected By: JL 
Submittal Date: 3/09/95 
Analysis Date: 3/22/95 
Analyzed By: JT 
Report Date: 3/27/95 

Remarks: Results in ug/kg and based on dry weight. 
ND = Nondetect. 

sample ID: TA17631 
Sample Name: Sample D 95E00230 Fermi 2 Dredge 

Compound 

Acenaphthene 
Acenaphthylene 
Aniline 
Anthracene 
Benzoic Acid 
Benzo(a) anthracene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(a)pyrene 
Benzyl Alcohol 
Bis(2-chloroethoxy)methane 
Bis (2-chloroethyl) ether 
Bis(2-chloroisopropyl) ether 
Bis(2-ethylhexy)phthalate 
4-Bromophenyl phyenyl ether 
Butyl benzyl phthalate 
4-Chloroaniline 
4-Chloro-3-methylphenol 
2-Chloronaphthalene 
2-Chlorophenol 
4-Chlorophenyl phenyl ether 

Result 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

MDL 

330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 
330 

1300 
1300 

330 
330 
330 



TRAVEF
'ANALYI

3141 Logan Valley Roaid
Traverse City, Michigan 49686

(616) 947-2389
FAX: (616) 947-3629

tSE
7ICAL

Semivolatile Organic Compounds
Soil Analysis Results

EPA Solid Waste Method 8270A::3050

Client/Site: Detroit Edison
Project Number: 8047
COC Number: 2948
Collection Date:11/01/94
Collected By: JL
Submittal Date: 3/09/95
Analysis Date: 3/22/95
Analyzed By: JT
Report Date: 3/27/95

Remarks: Results in ug/kg and based on dry weight.
ND = Nondetect.

Sample ID: TA17631
Sample Name: Sample D 95E00230 Fermi 2 Dredge

Compound Result MDL

Chrysene ND
Dibenzo (a, h) anthracene ND
Dibenzofuran ND
Di-n-butyl phthalate ND
1, 2-Dichlorobenzene ND
1,3-Dichlorobenzene ND
1,4-Dichlorobenzene ND
3,3-Dichlorobenzidine ND
2,4-Dichlorophenol ND
Diethyl phthalate ND
2,4-Dimethylphenol ND
Dimethyl phthalate ND
4,6-Dinitro-2-methylphenol ND
2,4-Dinitrophenol ND
2,4-Dinitrotoluene ND
2,6-Dinitrotoluene ND
Di-n-octyl phthalate ND
Fluoranthene ND
Fluorene ND
Hexachlorobenz ene ND
Hexachlorbutadiene ND
Hexachlorochyc lopentadiene ND

/ J i jm, .1m ia/
/abormatry Manager ..

Comvierc m nvironrmnj ,nazvs
Soil. 'X/acr, .-I::. Cr

330
330
330
330
330
330
330

2000
330
330
330
330
330

1700
330
330
330
330
330
330
330
330

Semivolatile Organic Compounds 
Soil Analysis Results 111,17· -I(f.;<t TRAVERSE 

~. ~~ ANALYTICAL . ~. EPA Solid Waste Method 8270A::3050 
3141 Logan Vall<!y RoaJ 
Tmvt:rsc Cicy, ~lichigan 49686 

(616) 947-2389 
F:\X: (616) 947·3629 

Client/site: Detroit Edison 
Project Number: 8047 
COC Number: 2948 
Collection Date:ll/Ol/94 
Collected By: JL 
Submittal Date: 3/09/95 
Analysis Date: 3/22/95 
Analyzed By: JT 
Report Date: 3/27/95 

Remarks: Results in ug/kg and based on dry weight. 
ND = Nondetect. 

Sample 1D: TA17631 
Sample Name: Sample D 95E00230 Fermi 2 Dredge 

Compound 

Chrysene 
Dibenzo(a,h) anthracene 
Dibenzofuran 
Di-n-butyl phthalate 
l,2-Dichlorobenzene 
l,3-Dichlorobenzene 
l,4-Dichlorobenzene 
3,3-Dichlorobenzidine 
2,4-Dichlorophenol 
Diethyl phthalate 
2,4-Dimethylphenol 
Dimethyl phthalate 
4,6-Dinitro-2-methylphenol 
2,4-Dinitrophenol 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
Oi-n-octyl phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorbutadiene 
Hexachlorochyclopentadiene 

Jim 76m,·lia 
abora~Dry Manager 

~ ~/'II 
Wmctcrc =!1vtron~cr1(:ti ,'\naivsl! 

Sot!. 'X/"ccr. oo-\::. :'·:1)r.tlC !...;iO 

, 
.I 

Result 

NO 
NO 
NO 
NO 
.NO 
NO 
ND 
ND 
NO 
NO 
NO 
NO 
NO 
ND 
NO 
NO 
NO 
NO 
NO 
NO 
ND 
NO 

MDL 

330 
330 
330 
330 
330 
330 
330 

2000 
330 
330 
330 
330 
330 

1700 
330 
330 
330 
330 
330 
330 
330 
330 



TRAVER
ANALYT

3 141 Logan Valey R(oad
Traverse City, ,Michig'an 49686
(6[6) 947-2389
FAX: (616) 947-3629

SE
'ICAL

Semivolatile Organic Compounds
Soil Analysis Results

EPA Solid Waste Method 8270A::3050

Client/Site: Detroit
Project Number: 8047
COC Number: 2948
Collection Date:ll/01/94
Collected By: JL
Submittal Date: 3/09/95
Analysis Date: 3/22/95
Analyzed By: JT
Report Date: 3/27/95

Edison

Remarks: Results in ug/kg and based on dry weight.
ND = Nondetect.

Sample ID: TA17631
Sample Name: Sample D 95E00230 Fermi 2 Dredge

Compound Result MDL

Hexachlorethane
Indeno(1,2,3-cd)pyrene
Isophorone
2-Methylnaphthalene
2-Methylphenol
4-Methylphenol1
Napththalene
2-Nitroaniline
3-Nitroaniline
4-Nitroaniline
Nitrobenzene
2-Nitrophenol
4-Nitrophenol
N-Nitrosodiphenylamine
N-Nitrosodi-n-propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
1,2,4-Trichlorbenzene
2,4,5-Trichlorphenol
2,4,6-Trichlorphenol

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

330
330
330
330
330
330
330

1700
1700
1700

330
330

1700
330
330
330
330
330
330
330

1700
330

Cumeie~e .--- vlronirnencni .naivsas
'-VIc. ':cer. - obl.c .:o

semivolatile organic Compounds 
Soil Analysis Results 

· ~I;,,~ . -; TRAVERSE 
11111 ~ ANALYTICAL EPA Solid Wast~ Method 8270A::3050 
3141 Logan Valley Road 
Tmvcrse Ci(y. ~(ichignn '+9686 

(6l6) 947-1389 
FAX, (616) 947-3629 

Client/Site: Detroit Edison 
Project Number: 8047 
cae Number: 2948 
Collection Date:11/01/94 
Collected By: JL 
Submittal Date: 3/09/95 
Analysis Date: 3/22/95 
Analyzed By: JT 
Report Date: 3/27/95 

Remarks: Results in ug/kg and based on dry weight. 
ND = Nondetect. 

Sample ID: TA17631 
Sample Name: Sample D 95E00230 Fermi 2 Dredge 

Compound 

Hexachlorethane 
Indeno(l,2,3-cd)pyrene 
Isophorone 
2-Methylnaphthalene 
2-Methylphenol 
4-Methylphenol. 
Napththalene 
2-Nitroaniline 
3-Ni troaniline . 
4-Nitroaniline 
Nitrobenzene 
2-Nitrophenol 
4-Nitrophenol 
N-Nitrosodiphenylamine 
N-Nitrosodi-n-propylamine 
Pentachlorophenol 
Phenanthrene 
Phenol 
pyrene 
1,2,4-Trichlorbenzene 
2,4,5-Trichlorphenol 
2,4,6-Trichlorphenol 

Gmnit::c :::1 V lronmt::'1c:Ji .~.n;:dvSls 
S{)ti. 'X/;j(C=-. :~~:. ,\iohdc L.~o 

Result 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

MDL 

330 
330 
330 
330 
330 ' 
330 
330 

1700 
1700 
1700 

330 
330 

1700 
330 
330 
330 
330 
330 
330 
330 

1700 
330 



Detroit Edison
Technical & Engineering Services

Chemistry and Fuels Group
PCB ANALYSIS

Project/LIMS Report No.: 95A84-002(M) Page 1 of 1

Report To:

Address:

Phone:

Organization:

Walter Meiers
H-139, WSC
71329
NUCLEAR QUALITY ASSURANCE

Submitted by:) JULIUS LAWRENCE

Date Submitted: 03/07/1995

Sample

Sample Identification Number
PCB
Results*

NOT DETECTED

FERMI 3 DREDGE SPOIL

SAMPLE A

SERIAL #:

SAMPLE TYPE: Soil

FERMI 3 DREDGE SPOIL

SAMPLE B

SERIAL #:

SAMPLE TYPE: Soil

FERMI 3 DREDGE SPOIL

SAMPLE C
!; AL #

bMPLE TYPE: Soil

FERMI 3 DREDGE SPOIL

SAMPLE D

SERIAL #:

SAMPLE TYPE: Soil

- TA1360

MFG'R:

QC BATCH: 25

KVA: 95E-00227

CALIBRATION: C0000363B

- TA1360

TA1360

MFG'R:

QC,BATCH: 25

MFG'R:

QC BATCH: 25

KVA: 95E-00228

CALIBRATION: C0000363B

NOT DETECTED

KVA: 95E-00229

CALIBRATION: C0000363B

NOT DETECTED

- TA1360

MFG'R:

QC BATCH: 25

KVA: 95E-00230

CALIBRATION: C0000363B

NOT DETECTED

ANALYST: ~1J REVIEWER: Date: 03/21/1995

For ADDITIONAL INFORMATION, CALL the PCB LABORATORY COORDINATOR, H-3 WSC, Phone: x70265

*For SAMPLE TYPES: OIL & SOIL - Results are: PARTS PER MILLION (ppm)

WIPE - MICROGRAMS PER FILTER

NOTE: All measurements involve statistical error. Results indicated above have an approximate 15% error interval.

: 
( 

".)... -. 

Detroit Edison 
Technical & Engineering services 

Chemistry and Fuels Group 
PCB ANALYSIS 

Project/LIMS Report No.: 95A84-002(M) Page 1 of 1 

Report To: 
Address: 

Walter Meiers 
H-139, WSC 
71329 

Submitted by:} JULIUS LAWRENCE 
Date Submitted: 03/07/1995 

Phone: 
organization: NUCLEAR QUALITY ASSURANCE 

Sample Identification 

FERMI 3 DREDGE SPOIL - TA1360 
SAMPLE A 
SERIAL #: MFG'R: 
SAMPLE TYPE: Soil QC BATCH: 

FERMI 3 DREDGE SPOIL - TA1360 
SAMPLE B 
SERIAL #: MFG'R: 
SAMPLE TYPE: Soil QC ,BATCH: . 
FERMI 3 DREDGE SPOIL - TA1360 
SAMPLE C 

,AL #: MFG'R: 
:>AMPLE TYPE: Soi l QC BATCH: 

FERMI 3 DREDGE SPOIL - TA1360 
SAMPLE D 
SERIAL #: MFG'R: 
SAMPLE TYPE: Soil QC BATCH: 

ANALYST :_/-=5«J~~/_C¥-L--t:.L.--'=~ __ _ 

25 

25 

25 

25 

Sample 
Number 

KVA: 95E-00227 
CALIBRATION: C0000363B 

KVA: 95E-00228 
CALIBRATION: C0000363B 

KVA: 9SE-00229 
CALIBRATION: C0000363B 

KVA: 95E-00230 
CALIBRATION: C0000363B 

/ 

Date: 03/21/1995 

For ADDITIONAL INFORMATION, CALL the PCB LABORATORY COORDINATOR, H-3 WSC, Phone: x70265 

*For SAMPLE TYPES: OIL & SOIL - Results are: PARTS PER MILLION (ppm) 
WIPE - MICROGRAMS PER FILTER 

PCB 
Results* 

NOT DETECTED 

NOT DETECTED 

NOT DETECTED 

NOT DETECTED 

NOTE: All measurements involve statistical error. Results indicated above have an approximate 15% error interval. 



lo: Dennis Leonard From: Greg Truchan 6-8-95 3 :33pm p. 2 of 3

Fermi 2 Dredge Sample Results

Total Analvsis Results

Constituent
Total Iron
Total Sodium
Total Manganese
Total Molybdenum
Total Chloride
Total Sulfate

Sample A
1.00 percent
1.14 percent

240 ppm
<5 ppm
58 ppm

940 ppm

Sample B
1.25 percent
0.93 percent

240 ppm
<5 ppm
23 ppm

640 ppm

Sample C
1.52 percent
0.47 percent

300 ppm
<5 ppm
33 ppm

980 ppm

Sample D
0.99 percent
0.97 percent

230 ppm
<5 ppm
21 ppm

1900 ppm

Bulk Sediment Analysis Results

Constituent
Arsenic
Barium
Cadmium
Chromium
Copper
Mercury
Nickel
Lead
Selenium
Zinc

Sample A
2.0 ppm
18 ppm
0.6 ppm
8.5 ppm
11 ppm

<0.05 ppm
10 ppm

6.6 ppm
0.4 ppm
55 ppm

Sample B
2.7 ppm
40 ppm
0.8 ppm
16 ppm
13 ppm

<0.05 ppm
19 ppm
13 ppm

0.3 ppm
68 ppm

Sampie C
4.3 ppm
82 ppm
1.0 ppm
22 ppm
16 ppm

<0.05 ppm
26 ppm
16 ppm

0.4 ppm
82 ppm

Sample D
* 3.0 ppm

28 ppm
0.6 ppm
11 ppm
8.9 ppm

<0.05 ppm
12 ppm

8.7 ppm
0.3 ppm
54 ppm

Method 1312 Extract Results

Constituent
Arsenic
Barium
Cadmium
Chromium
Copper
Iron
Mercury
Nickel
Lead
Selenium
Zinc

Sample A
0.003 ppm

0.05 ppm
<0.001 ppm

0.002 ppm
0.004 ppm

0.46 ppm
<0.0005 ppm

0.002 ppm
0.002 ppm
0.002 ppm
0.025 ppm

Sample B
0.002 ppm

0.11 ppm
<0.001 ppm

0.004 ppm
0.005 ppm

1.1 ppm
<0.0005 ppm

0.002 ppm
0.003 ppm

<0.001 ppm
0.039 ppm

Sample C
0.001 ppm

0.08 ppm
<0.001 ppm

0.002 ppm
0.003 ppm

0.69 ppm
<0.0005 ppm

0.006 ppm
<0.001 ppm

0.001 ppm
0.034 ppm

, Sample D
0.002 ppm
0.04 ppm

<0.001 ppm
0.001 ppm
0.001 ppm

0.13 ppm
<0.0005 ppm

<0.001 ppm
<0.001 ppm

0.001 ppm
0.024 ppm

10: Oennis Leonard From: Greg Truchan 6-8-95 3:33p~ p. 2 of 3 

Fermi 2 Dredge Sample Results 

Total Analysis Results '\ 

Constituent Saml!leA Sam~le B Sam2!eC Sam~eD 
Total Iron 1 .00 percent 1.25 percent 1.52 percent 0.99 percent 
Total Sodium 1.14 percent 0.93 percent 0.47 percent 0.97 percent 
Total Manganese 240 ppm 240 ppm 300 ppm 230 ppm 
Total Molybdenum <5 ppm <5 ppm <5 ppm <5. ppm 
TotaJ Chloride 58 ppm 23 ppm 33 ppm 21 ppm 
Total Sulfate 940 ppm 640 ppm 980 ppm 1900 ppm 

Bulk Sediment Analysis Results 

Constituent Sam~leA Sam~le B Sam~leC Sam2!e D 
Arsenic 2.0 ppm 2.7 ppm 4.3 ppm ·3.0 ppm 
Barium 1Bppm 40 ppm 82 ppm 28 ppm 
Cadmium O.S ppm 0.8 ppm 1.0 ppm 0.6 ppm 
Chromium 8.5 ppm 16ppm 22 ppm 11 ppm 
Copper 11 ppm 13ppm 16ppm 8.9 ppm 
Mercury <0.05 ppm <0.05 ppm <0.05 ppm <0.05 ppm 
Nickel 10 ppm 19 ppm 26 ppm 12 ppm 
Lead 6.6 ppm 13 ppm 16 ppm 8.7 ppm 
Selenium 0.4 ppm 0.3 ppm 0.4 ppm 0.3 ppm 
Zinc 55 ppm 68 ppm 82 ppm 54 ppm 

Method 1312 Extract Results 

Constituent saml!leA saml!le B Sam121eC ,SamEle D 
Arsenic 0.003 ppm 0.002 ppm 0.001 ppm 0.002 ppm 
Barium 0.05 ppm 0.11 ppm 0.08 ppm 0.04 ppm 
Cadmium <0.001 ppm <0.001 ppm <0.001 ppm <0.001 ppm 
Chromium 0.002 ppm 0.004 ppm 0.002 ppm 0.001 ppm 
Copper 0.004 ppm 0.005 ppm 0.003 ppm 0.001 ppm 
Iron 0.46 ppm 1.1 ppm 0.69 ppm 0.13 ppm 
Mercury <O.OOOS ppm <0.0005 ppm <0.0005 ppm <0.0005 ppm 
Nickel 0.002 ppm 0.002 ppm 0.006 ppm <0.001 ppm 
Lead 0.002 ppm 0.003 ppm <0.001 pp'm <0.001 ppm 
Selenium 0.002 ppm <0.001 ppm 0.001 ppm 0.001 ppm 
Zinc 0.025 ppm 0.039 ppm 0.034 ppm 0.024 ppm 



To: Dennis Leonard From: Greg Truchan T-8-95 3:33pm p. 3 of 3

Fermi 2 Dredge Sample Results

Method
EPA Method 200.7
EPA Method 200.7
EPA Method 200.7
EPA Method 200.7

ASTM Method D512-89(B)
EPA Method 375.4

Method
EPA Method 200.8
EPA Method 200.7
EPA Method 200.8
EPA Method 200.7
EPA Method 200.7
EPA Method 245.1
EPA Method 200.7
EPA Method 200.7
EPA Method 200.8
EPA Method 200.7

Method
EPA Method 200.8
EPA Method 200.7
EPA Method 200.8
EPA Method 200.8
EPA Method 200.8
EPA Method 200.7
EPA Method 245.1
EPA Method 200.8
EPA Method 200.8
EPA Method 200.8
EPA Method 200.7

To: Dennis Leonard From: Greg Truchan 

Fermi 2 Dredge Sample Results 

Method 
EPA Method 200.7 
EPA Method 200.7 
EPA Method 200.7 
EPA Method 200.7 

ASTM Method 0512-89(8) 
. EPA Method 375.4 

Method 
EPA Method 200.8 
EPA Method 200.7 
EPA Method 200.8 
EPA Method 200.7 
EPA Method 200.7 
EPA Method 245.1 

I EPA Method 200.7 
EPA Method 200.7 
EPA Method 200.8 
EPA Method 200.7 

Method 
EPA Method 200.8 
EPA Method 200.7 
EPA Method 200.8 
EPA Method 200.8 
EPA Method 200.8 
EPA Method 200.7 
EPA Method 245.1 
EPA Method 200.8 
EPA Method 200.8 
EPA Method 200.8 
EPA Method 200.7 

fi-8-95 3:33pm p. 3 of 3 



APPENDIX B

SAMPLING PLAN

AND

CHAIN OF CUSTODY

J 

APPENDIXB 

SAMPLING PLAN 

AND 

CHAIN OF CUSTODY 



7o: Dennis Leonard From: Greg Truchan 5-8-95 ID:13am p. 2 of 2

1) The dredge spoils were sampled by Julius Lawrence of Detroit
Edison- System Project & Engineering and were analyzed by
Traverse Analytical, 3141 Logan Valley Road, Traverse City, Mi
and by Paul Beckwith of Detroit Edison Technical and Engineering
Services.

2) The samples were obtained as required by SW846 from the 4 corners
of the basin to ensure representation.

3) The samples were collected in Ipt glass jars with foil lined caps.
Preservatives were not required by the analytical procedures.

4) See the other attachments for the list of analytical methods used.

5) Julius LaWrence took the samples and relinquished them to Walt
Meiers of Technical and Engineering Services. The samples were then
sent to Traverse and Paul Beckwith of Technical and Engineering
Services.

( 

1'0: Dennis Leun.ard From: Greg Truchon 5-6-95 10:13am p. 2 of 2 

1) The dredge spoils were sampled by Julius Lavvrence of Detroit 
Edison- System Project & Engineering and were analyzed by 
Traverse Analytical, 3141 Logan Valley Road, Traverse City, Mi 
and by Paul Beckwith of Detroit Eilison Technical and Engineering 
Services. 

2) The samples were obtained as required by SW846 from the 4 corners 
of the basin to ensure representation. 

3) The samples were collected in Ipt glass jars with foillfied caps. 
Preservatives were not required by the analytical procedures. 

4) See the other attachments for the list of analytical methods used. 

5) Julius Lawrence took the samples and relinquished them to Walt 
Meiers of Technical and Engineering Services. The samples were then 
sent to Traverse and Paul Beck.-vvith of Tecbnical and Engineering 
Services. 
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NRC3-09-0014 
RAI Question HY4.2.1-8 

,\ 

Enclosure 2 

1997 TCLP Metals/Sieve Analysis of Fermi 2 
General Service Water Intake Canal 

Sediment Samples 
(following 2 pages) 



Detroit

Edison
Engineering Support Organization

Material Identification Form

Sample Date: 2/13/97 ESO#: 97E00130 Report Date: 3/10/97

Physical State: Solid (sand like) Sampled By: J. Czech

Sample Location: Fermi 2 - General Service Water Intake (sediment sample)

Analysis By: Materials Method/s: TCLP Metals
0

Results: TCLP Metals: As = <1.0; Ba = 6.1; Cd. = <0.1; Cu = <0.1; Cr <0.1; Pb = <1.0;
Hg = <0.2; Se = <1.0; Ag = <1.0; Zn = 0.58

Written By: W. J. Meiers

Comments:

Sample Color: Light Gray

Sample Odor: None

Approved By :V/. g W ,

Detroit 

Edison 

Sample Date: 2/13/97 

Engineering Support Organization 

Material Identification Form 

ESO#: 97E00130 Report Date: 3/10/97 

Physical State: Solid (sand like) Sampled By: J. Czech 

Sample Location: Fermi 2 - General Service Water Intake (sediment sample) 

Analysis By: Materials Method/s: TelP Metals 
. l 

a 

Results: TCLP Metals: As = <1.0; Sa = 6.1; Cd. = <0.1; Cu = <0.1; Cr= <0.1; Pb = <1.0; 
Hg = <0.2; Se = <1.0; Ag = <1.0; Zn = 0.58 

Written By: W. J. Meiers 

Comments: 

Sample Color: Light Gray 

Sample Odor: None 

Approved By :1fI. 9- 1Heieu 



DETROIT EDISON

GRADATION REPORT

Location: ENRICO FERMI 2 Date: 2-21-97

MIK #: N0021 01181

Source of Aggregate: GSW INTAKE SEDIMENT SAMPLE

Spec. Requirement: Spec. Requirement:

Fine Aggregate Coarse Aggregate

Sieve.Weight %Ret. %Pass Spec. Weight %Ret. %Pass. Spec.

3"

1-1/2

3/4"

1/2"

3/81"

0 #4

*#8 0 0 100

*#16 1.6 0-.7 99.3

*#30 6.9 3.0 97.0

*#50 17.9 7.8 92.2

*~#00 39.5 17.1 82.9

#200 63.4 27.5 72.5

PAN 71.0

WASH 159.5 30.9

TOTAL 230.7

F.M. S.G. F.M. S.G.

U.W. 0.1. U.W.

Remarks:

Copies:Jim Czech,110 AIB Tested By: R. Truskowski

Reviewed By:

DETROIT EDISON 

GRADATION REPORT 

Location: ENRICO FERMI 2 Date: 2-21-97 

MIK #: NOO21 01181 

Source of Aggregate: GSW INTAKE SEDIMENT ·SAMPLE 

" 
Spec. Requirement: . Spec. Requirement: 

Fine Aggregate Coarse Aggregate 

Sieve weight: %Ret:. %Pass Spec. weight %.Ret. %Pass. 

3" I 
1-'-1/2 

I" 

3/4" 

1/2" 

3/8" 

,. #4 

*#8 0 0 100 

*#16 1.6 0.7 99.3 

*#30 6.9 3.0 /97.0 

*#50 17.9 7.8 92.2 

*#100 39.5 17.1 82.9 
t 

#200 63.4 27.5 72.5 

PAN 71.0 

WASH 159.5 30.9 

TOTAL 230.7 

Spec. 

F.M. S.G~ F.M. S.G. 

U.W. O. I. U.W. 

Remarks: 

Copies: Jim Czech/110 AlB Tested By: R. Truskowski 

Reviewed By: 
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NRC3-09-0014 
RAI Question HY4.2.1-8 

Enclosure 3 

1999 TCLP Metals/Sieve Analysis of Fermi 2 
General Service Water Intake Canal 

Sediment Samples \ 
(following 2 pages) 



Detroit

Edison
Environmental Management and Resources

Waste Identification Form

Sample Date: EM R#: 99E00807 Report Date: 9/1711999

Sampled By: PlantPhysical State: Soil

Sample Location: Fermi II GSW Intake

Analysis By: Materials Methodls: TCLP Metals

Results: TCLP see belcw

Labels Required Non-Hazardous Color:

Odor:
Comments:

Constituent Results (in ppm) Uimits (in ppm)

Arsenic <1 5.0
Barium <1 100.0
Cadmium <0.1 1.0
Chromiu <0.1 5.0
Lead <1 5.0
Mercury <0.2 0.2
Selenium <1 1.0
Silver <1 5.0
Zinc 0.5

Written By: Approved By: ' 7,47

c Detroit 

Edison 

Sample Date: 

Physicaf State: Soil 

Environmental Management and Resources 

Waste Identification Form 

EM R#: 99EOO807 Report Date: 9/17/1999 

Sampled By: Plant 

Sample Location: Fermi /I GSW Intake 

Analysis By: Materials . Methodls: TCLP Metals 

Results: TCLP see below 

Labels Required Non-Hazardous Color: 

Odor: 
Comments: 

Constituent Results (in ppm) Umits (in ppm) 

Arsenic <1 5.0 

Barium <1 100.0 

cadmium <0.1 1.0 

Chromiu <0.1 5.0 

Lead <1 5.0 

Mercury <0.2 0.2 

Selenium <1 1.0 

Silver <1 5.0 

Zinc 0.5 -

Written By: Approved By: a. ~. '7~ 



,. E , LO
U•:I•? l t_"UlSON

GRADATION REPORT

Location: FERMI 1 Date: 6-16-99
Work Order: Project w: Lab 0:
Source Of Aggregate: Intake Composite Sediment Sample

Spec. Requirement: Spec. Requirement:

Fine Aggregate Course Aggregate

Sieve Weight XRet. %Pass Spec. Sieve Weight %Ret. %Pass. Spec.
3.

:3/A'

1-1/2 _ T
1" "

3/,8-

04 o.6 0.1 99.9 Organic

I sa 10.3 9.1 90.9 Organi _

#6 14.3 12.7 87.3 Organi Mix

19.7 17,4 82.6 Organ M M 
_,M__x

zs50 36.2 32.1 67.9 Organia Mix

x$1Q o 63.8 56.5 43.5 Org an Mix

ms 200 87.9- 77-9 22.1

PAN 112.9

-WASH

TOTAL. 1172-9

u~.o. ]. U.w.

Remarks IF THE MATERIAL NEEDS TO BE RE-TESTED ,PLEASE PROVIDE A LARGERRSAMPLE.
Copi es: Mary Babiera Tested By: Roger Zinke

Approved By:

F0"d 9zz&d6GNzI n•.s cýSN I NOS Tr I T MJ I=r

. 
~ • d i\::110.1 

U~It'(U.1.1 t:U!SON 

GRADATION REPORT 

Loca't.1on: FERMI 1 Dat.e: 6-16-99 

Work Order: Projec't . : Lab .: 
Source of Agsregat.e: Intake Comoosite Sediment Sam~e 

Spec. Requirement.: Spec. Requirement.: 

., 
Fine Aggregate Course Aggregate 

Sieve Weight ~Ret. "Pass Spec. Sieve Weight. "~e'&. SPass. Spec. 

3
M 

/ 

1-1/2 

, ... 
3/4· 

'/2~ 

3/8-

• '4 0.6 0.1 99.9 Organi 

z '8 10.3 9.1 90.9 Organjp 

•• 16· 14.3 12_7 87.3 Organ:i p Mix 

·,30 19.7 17_4 82.6 Or-gam pMix 

:1:.50 36.2 32.1 67.9 Organi ~M1x 
:1:.100 63.8 56.5 43.5 Organi P Mix 

Z'2.00 87.9- 77.9 22.1 
. 

PAN 112.9 

WASH 
." 

TOTAL 172.9 

" • Ie • 3 • Q . F .... 5 • c; • 

U.lf. 0.·1. u. If. 

Remarks' If 11iE MATERIAL NEEDS TO BE HE-TESTED, PLEASE PROVIDE A LARGER 
'SAMPLE. 

Cop; es: Mary Babiera Test.ed By: Roger Zinke 
Approved 8y: . , 

c0' d 9[c0L6S[![ . ,...,.., ...... ---- -- .'--
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of Dredge Basin Samples 

(following 33 pages) 



abTriMatrin10 Laboratories, Inc.

February 19, 1999

Detroit Edison
Attn: Ms. Mary Babiera

6400 North Dixie Highway
Newport, MI 48166

RE: Dredge Basin - Fermi 2

Maintenance Department
PO: 001104/N0046

Dear Ms. Mary Babiera:

Enclosed is a copy of your laboratory report and invoice for

submittal 34951-1. This submittal was completely received on

February 9, 1999. All analyses have been validated and comply

with our Quality Control program statistics unless otherwise noted.

If you have any questions or require further information, please

do not hesitate to contact me.

ISincerel ,

L ne L. Wht
roject Che st

Enclosure

"1his report shall not be reproduced except in hill, wit-hout written aut]horization of TriMatrix ILaho ratories. [In.

Individual sample results relate only to the sample tested.

5555 Glenwood [lills Parkway S, - PO Box 8f8692 t Grand Rapids, Ml 49588-8692 • (616) 975-4500 • Fax (616) 942-7463

~ TriMatrix 
f~ Laboratories, Inc. 

February 19, 1999 

Detroit· Edison 
Attn: Ms. Mary Babiera 
6400 North Dixie Highway 
Newport, MI 48166 

RE: Dredge Basin - Fermi 2 
Maintenance Department 

PO: 00l104/N0046 

Dear Ms. Mary Babiera: 

Enclosed is a copy of your laboratory report and invoice for 
submittal 34951-1. This submittal was completely received on 
February 9, 1999. All analyses have been validated and comply 
with our Quality Control program statistics unless otherwise noted. 

If you have any questions or require further information, please 
do not hesitate to contact me. 

Enclosure 

This report shl'lll not he reprnducell e"cept in rull, withollt written authorization of TriMl'Itrix l.l'Ihol"l'\lOries, Inc. 
Individlll'li sample results relate only to the sample testt"l. 

5555 (;lenw(loc! flills Parkway Sf' • PO R(lX RRRfi92 • (,rand Rapids, MI 495RR-Rfi92 • (filfi) 975-4'i()() • Fax (filfi) 942-74(i3 



*TriMatrix
La€boratories, Inc.

34951-
STATEMENT OF DATA QUALIFICATIONS

Analysis: Project Specific Fraction
Organochlorine Pesticides
SPLP USEPA-8081

Qualification:

Surrogate spike result(s) for this sample and analysis had a

recovery of > 10%, but are below the lower control limit
for this method and matrix. All positive results must be
considered estimated. All < or non-dectectable results must

be considered approximate.

Sample(s) Qualified: 216252 Composite

Qualification:

The secondary surrogate (tetrachloro-m-xylene) % recovery for
this sample fell outside the laboratory established control

limits. The primary surrogate (decachlorobiphenyl) % recovery
for this sample fell within the laboratory control limits. No

qualifications are required.

QC Batch Qualified: 42293 for MPB/LFB 115

Ihib rep'ort shall not be reproduced exc'eplt io ll FI, wiit outI writiten aulthorization of -riMatrix ILaboratories, Inc.
hodividtal sample results relale only to the sample lested.

5555 Glenwood Hills Parkway"Sfi • PO Box 888(02 -Grand Rapids, Ml 4()588-86()2 - (616) Q75-4500 Fax (616) 942-7463

~ TriMatrix 
f~ Laboratories, Inc, 

34951- 1 
STATEMENT OF DATA QUALIFICATIONS 

Analysis: Project Specific Fraction 
Organochlorine Pesticides 
SPLP USEPA-8081 

Qualification: 

Surrogate spike result(s) for this sample and analysis had a 
recpvery of > 10%, but are below the lower control limit 
for this method and matrix. All positive results must be 
considered estimated. All < or non-dectectable results must 
be considered approximate, 

Sample(s) Qualified: 216252 Composite 

Qualification: 

The secondary surrogate (tetrachloro-m'-xylene) % recovery for 
this sample fell .outside the laboratory established control 
limits. The primary surrogate (decachlorobiphenyl) % recovery 
for this sample fell within the laboratory control limits. No 
qualifications are required. 

QC Bat·ch Qualified: 42293 for MPB/LFB 115 

Thi~ report ~hall IlIlt h~ r~pr()duced exc~pt ill rllii. witllllllt written authorization or TriMatrix Lah"rawrie~. Inc. 
Illdividual sall1pl~ resllits relate (lnly tn the ~ampl~ testE'cL 

5555 Clenwnnd Hill~ Parkway"SE • PO Rn)( RRRnn • Grand Rarid~. MI 4tJ5RR-Rn92 • (nln) C)75-4'iOO • Fax (filn) tJ42-74n3 



gj TriMatrix
Laboratories, Inc.

34951-
STATEMENT OF DATA QUALIFICATIONS

Analysis: Project Specific Fraction
GC/MS Semi-Volatiles
SPLP USEPA-8270

Qualification:

One of the surrogates (D6-phenol)% recovery was above the laboratory
established control limit. Since sample surrogate results are
within the control limits and the sample is non-detect, no qualifications
are necessary.

QC Batch Qualified: 42222-MPB 115

Qualification:

The laboratory fortified blank (LFB) recovery for this batch was above
the laboratory established control limit for this compound. All
results greater than the detection limit should be considered estimated.
All results less than the detection limit are acceptable and need no
qualification.

QC Batch Qualified: 42222-LFB 115 for 4-Nitrophenol and Phenol

Page 2 - End of Statement of Data Qualifications

Note: This document is included as a part of the analytical report for
the above referenced project and submittal, and should be retained
as a permanent record thereof.

TlIhis reporl' shall 11t . he reprodIcedl excepl ill full, withiout writlen authorization of TriMatrix Laboratories, Inc.
lId ividual sample -esulis relate only to the sample tested.

5555 (lenwoocd lills Parkway SF • PO Box 8R86Q 2• Grand Rapids, MI 49)588-86Q2 -. (616) 975-4500 - Fax (616) 942-7463

~ TriMatrix 
f~ Laboratories, Inc. 

34951- 1 
STATEMENT OF DATA QUALIFICATIONS 

Analysis: Project specific Fraction 
GC/MS Semi-Volatiles 
SPLP USEPA-8270 

Qualification: 

One of the surrogates (D6-phenol)% recovery was above the laboratory 
established control limit. since sample surrogate results are 
within the 'control limits and the sample is non-detect, no qualifications 
are necessary. 

QC Batch Qualified: 42222-MPB 115 

Qualificatiori: 

The laboratory fortified blank (LFB) recovery for this batch was above 
the laboratory established control limit for this compound. All 
results greater than the detection limit should be considered estimated. 
All results less than the detection limit are acceptable and need no 
qualification. 

QC Batch Qualified: 42222-LFB 115 for 4-Nitrophenol and Phenol 

Page 2 - End of Statement of Data Qualifications 

Note: This document is included as a part of the analytical report for 
the above referenced project and submittal, and should be retained 
as a permanent record thereof. 

Thi~ rt'p"rl ~h;!I1 11(11 ht' rt'pn1tlucE'Ll E'Xc€'pl ill rllll, wilh(1UI wrill€'n aUlh()rizalit)n or TriMatrix L.ahoralori€'~. Int'. 
Individual samplt' I't'slllis relat€' only 1(1 lhE' sample le~led. 

55')5 C;l€'nw()()clilill~ Parkway Sf: • PO Rox HRH('ill2 • C;rancl Rapids. MI 4ll'iRR-Rfill2 ·.(filli) G7'i·4500 • Fax (fi I fi) 942·74fi3 



riMatfix
Laboratodes, Inc.

ANALYTICAL REPORT

Detroit Edison
Proj: Dredge Basin - Fermi 2

Maintenance Department
Subm: February 8, 1999 Samples

Submittal
Location:
Contact:
Phone:

Number: 34951- 1
Newport, Michigan
Lorie L. White
(616) 975-4500

Composite Quantitation Units
Limit

Lab Sample No: 216252

Mercury, SPLP
Project Specific Fraction

USEPA SPLP 8270
Project Specific Fraction

USEPA 8081 - SPLP
Percent Solids

PCB Scan
USEPA-8081 Scan

Mercury, Total

<0.0004
Enclosed

* Enclosed

60

Enclosed

0.16

J. Elsey
02/08/99

09:35
02/08/99

13:40

0.0004 mg/L

0.1

mg/kg dry0.10

Sampled by:
Date Sampled:
Time Sampled:
Date Received:
Time Received:

* See attached Statement of Data Qualifications.

Page 1

Fhis report shall not he reproduced except in full, without written authorization of TNrMatrix I.ah, tatoties, Inc.
Individual sample resul•s relate onlyto the sample tested.

5555 Glenwood Hlills Parkway SF - PC Box 8886Q2 - Grand Rapids. M1 4958R8-86(2 * (616) 9)75-4500 • Fax (616) 042-7463

~ TriMatrix 
~~ Laboratories, Inc. 

Detroit Edison 
Proj: Dredge Basin - Fermi 2 

Maintenance Department 
Subm: February 8, 1999 Samples 

ANALYTICAL REPORT 

submittal Number: 34951- 1 
Location: 
Contact: 
Phone: 

Newport, Michigan 
Lorie L. White 
(616) 975-4500 

Composite Quantitation Units 
Limit 

Lab Sample No: 216252 

Mercury, SPLP <0.0004 
Project Specific Fraction Enclosed 

USEPA .sPLP 8270 
Project Specific Fraction * Enclosed 

USEPA 8081 - SPLP 
Percent Solids 

PCB Scan 
USEPA-8081 Scan 

Mercury, Total 

Sampled by: 
Date Sampled: 
Time Sampled: 
Date Received: 
Time Received: 

60 
Enclosed 

0.16 

J. Elsey 
02/08/99 

09:35 
02/08/99 

13:40 

* See attached Statement of Data Qualifications. 

Page 1 

0.0004 

0.1 

0.10 

This reoport shall not he reproduced except in full, without written authoriz.ation ofTriMatrix l.ah(ll"at(lriP'. Int:. 
Individual sample results relate onlylo the sample tested. 

mg/L 

% 

mg/kg dry 

555'1 C;lenw()od Hills PRrkway SF· PO Rox HHHot)2 • Grand Rapicls, Ml 4G'iRH-iW-l2 • (lilo) G7'i-4'i(l(l • rax Colli) G42-74o) 



$TrinMatrix
Vý• Laboratories, Inc.

PROJECT SPECIFIC FRACTION

USEPA SPLP 8270

Detroit Edison
Proj: Dredge Basin - Fermi 2

Maintenance Department
Subm: February 8, 1999 Samples

Submittal Number 34951- 1
Date Sampled: 02/08/99 Time:
Date Received: 02/08/99 Time:
Analysis Date: 02/16/99
Lab Sample No: 216252

09:35
13 :40

Sample: Composite

Parameter

Acenaphthene
Acenaphthylene

Aniline
Anthracene
Benzoic Acid
Benzo (a) Anthracene
Benzo (b) Fluoranthene
Benzo (k) Fluoranthene
Benzo (g,h,i,) Perylene
Benzo (a) Pyrene
Benzyl Alcohol
Bis (2-Chloroethoxy)-
Methane
Bis (2-Chloroethyl) Ether
Bis (2-Chloroisopropyl)-
Ether
Bis (2-ethylhexyl)-
Phthalate
4-Bromophenyl Phenylether
Butyl Benzyl Phthalate
4-Chloroaniline
4-Chloro-3-Methylphenol
2-Chloronaphthalene
2-Chlorophenol
4-Chlorophenylphenyl-
Ether
Chrysene
Dibenzo '(a,h) Anthracene
Dibenzofuran
Di-n-Butylphthalate
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
3,3'-Dichlorobenzidine

Result
mg/L

<0.005
<0.005

<0.005
<0.005
<0.050
<:0 . 005
<:0 .005
<0 . 005
<0 .005
<0.005
<0.050
<0.005

<0.005
<0.005

<0 . 005

<0.005
<0.005
<:0.020
<0.005
<0.005
<0.005
<0.005

<0.005
<0.005
<0. 005
<0.005
<0.005
<0 .005
<:0 . 005
<0.020

Parameter

Dimethylphthalate
4,6-Dinitro-
2-Methylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
Di-n-Octylphthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane

Indeno (1,2,3-cd) Pyrene
Isophorone

2-Methylnaphthalene

2-Methylphenol
4-Methylphenol
Naphthalene
2-Nitroaniline
3-Nitroaniline
4-Nitroaniline
Nitrobenzene

2-Nitrophenol
4-Nitrophenol
N-Nitroso-di-Phenylamine
N-Nitrosodi-n-Propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene

Result
mg/L

<0.005
<0.020

<0.020
<0.005
<0.005
<0:.005
<0. 005
<0. 005
<0.0001
<0 .0001
<0. 002
<0.005

<0.005
<0.005

<0.005

<0.005
<0.005.
<0.005
<0.020
<0. 020
<0.020
<0.005

<0.005
<0.020
<0.005
<0.005
<0.020
<:0.005
<0.005
<0.005

Page 2

-h is report shall not hie reproduced except in ftutl, without written authorization of TriMatrix Lahoratories, Inc.

Individual sample results relate only to the csample tested.

5555 Glenwood Hills Parkway SE • P- Box 888692 • Grand Rapids, MI 485R8-8602 • (616) 975-4500 • Fax (616) Q42-7463

~ TriMatrix 
f~ Laboratories. Inc. 

PROJECT SPECIFIC FRACTION 
USEPA SPLP 8270 

Detroit Edison 
Proj: Dredge Basin - Fermi 2 

Maintenance Department 
Subm: February 8, 1999 Samples 
sample: Composite 

Parameter 

Acenaphthene 
Acenaphthylene 

Aniline 
Anthracene 
Benzoic Acid 
Benzo (a) Anthracene 
Benzo (b) F1uoranthene 
Benzo (k) Fluoranthene 
Benzo (g,h,i,) Perylene 
Benzo (a) Pyrene 
Benzyl Alcohol 
Bis (2~Chloroethoxy)

Methane 
Bis (2-Chloroethy1) Ether 
Bis (2-Chloroisopropyl)
Ether 
Bis (2-ethylhexyl)
Phthalate 
4-Bromophenyl Phenyl ether 
Butyl Benzyl Phthalate 
4-Ch1oroaniline 
4-Chloro-3-Methylphenol 
2-Chloronaphthalehe 
2-Chlorophenol 
4-Chlorophenylphenyl
Ether 
Chrysene 
Dibenzo '(a, h) Anthracene 
Dibenzofuran 
Di-n-Butylphtha1ate 
l,2-Dichlorobenzene 
l,3-Dichlorobenzene 
l,4-Dichlorobenzene 
3,3'-Dichlorobenzidine 

Page 2 

Result 
mg/L 

<0.005 
<0.005 

<0.005 
<0.005 
<0.050 
<0.005 
<0.005 
<0.005 
<0.005 
<0.005 
<0.050 
<0.005 

<0.005 
<0.005 

<0.005 

<0.005 
<0.005 
<0.020 
<0.005 
<0.005 
<0.005 
<0.005 

<0.005 
<0.005 
<0.005 
<0.005 
<0.005 
<0.005 
<0.005 
<0.020 

Submittal Number 34951- 1 
Date sampled: 02/08/99 Time: 09:35 

13 :40 Date Received: 02/08/99 Time: 
Analysis Date: 02/16/99 
Lab Sample No: 216252 

Parameter 

Dimethylphthalate 
4,6-Dinitro-
2-Methylphenol 
2,4-Dinitrophenol 
2,4-binitrotoluene 
2,6-Dinitrotoluene 
Di-n-octylphthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 

Indeno (l,2,3-cd) pyrene 
Isophorone 

2-Methylnaphthalene 

2-Methylphenol 
4-Methylphenol 
Naphthalene 
2-Nitroaniline 
3-Nitroaniline 
4-Nitroaniline 
Nitrobenzene 

2-Nitrophenol 
4-Nitrophenol 
N-Nitroso-di-Phenylamine 
N-Nitrosodi-n-Propylamine 
Pentachlorophenol 
Phenanthrene 
Phenol 
pyrene 

Result 
mg/L 

<0.005 
<0.020 

<0.020 
<0.005 
<0.005 
<0.005 
<0.005 
<0.005 
<0.0001 
<0.0001 
<0.002 
<0.005 

<0.005 
<0.005 

<0.005 

<0.005 
<0.005. 
<0.005 
<0.020 
<0.020 
<0.020 
<0.005 

<0.005 
<0.020 
<0.005 
<0.005 
<0.020 
<0.005 
<0.005 
<0.005 

Thi~ repnrt ~hall nnl hf" r(>l,w(lut:f"cl ext:epl in full, wilhoul wrill(>n alll h"rizal inn nf TriMau-ix Lahpralpri(>~, I ne, 
Indiviuual sa111ple results r(>lal(> pnly I{) Ihe sa111plf" les[f"cl. 

55')5 Gknw(l(ld Hills I'arkw<ly SE • 1'0 Box RRR092 • Grand Rapids, MI 4Q"iRR·R0G2 • (010) 975·4')0(1· Fax (010) G42·7401 



# Laboratories, Inc.

PROJECT SPECIFIC FRACTION

USEPA SPLP 8270

Detroit Edison
Proj: Dredge Basin - Fermi 2

Maintenance Department
Subm: February 8, 1999 Samples
Sample: Composite

Submittal Number 34951- 1
Date Sampled: 02/08/99 Time:
Date Received: 02/08/99 Time:
Analysis Date: 02/16/99
Lab Sample No: 216252

09:35
13:40

Parameter

2,4-Dichlorophenol
Diethylphthalate
2,4-Dimethylphenol

Result
mg/L

<0.005
<0.005
<0.005

Parameter

1,2,4-Trichlorobenzene
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol

Result
mg/L

<0.005
<0.050
<0 .005

Page 3

"hhis report shall nm o he reproduced except in full, without written Ruthoiza)tion of TriMatrix Laboratories, Inc.
Individual sample results relate only to the sample tested.

5555 Glenwood Hills Parkway StB • PO Box 8R8692 - Grand Rapids. MI 4l4588-8692 • (616) 975-4500 * Fax (616) 942-7461

~ TriMatrix 
f~ Laboratories, Inc. 

PROJECT SPECIFIC FRACTION 
USEPA SPLP 8270 

Detroit Edison 
Proj: Dredge Basin - Fermi 2 

Maintenance Department 
Subm: February 8, 1999 Samples 
Sample: Composite 

Parameter 

2,4-Dichlorophenol 
Diethylphthalate 
2,4-Dimethylphenol 

Page 3 

Result 
mg/L 

<0.005 
<0.005 
<0.005 

Submittal Number 34951- 1 
Date Sampled: 02/08/99 Time: 09:35 

13 :40 Date Received: 02/08/99 Time: 
Analysis Date: 02/16/99 
Lab Sample No: 216252 

Parameter 

l,2,4-Trichlorobenzene 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 

Result 
mg/L 

<0.005 
<0.050 
<0.005 

This report shall not he rE'prnclucE'd E'xcept in full, withllLll written flLlthol-izati()n or TriMatrix LahnJ"al<>I'iE's, Inl'. 
Individual sflmple results relatE' nnly tn the sample test ... ,!. 

55'5') Gif.'l1W()otl Hills Parkway SF • PO f\ox RRRfiQ2 • (;rand Rapids. MI 49'li-\R-i-\(iCJ2 • ((i I fi) 97'l-4')()() • ['ax COl fi) 942-74fil 



STrinMatrix

PROJECT SPECIFIC FRACTION

USEPA 8081 - SPLP

Detroit Edison
Proj: Dredge Basin - Fermi 2

Maintenance Department
Subm: February 8, 1999 Samples
Sample: Composite

Submittal Number 34951- 1
Date Sampled: 02/08/99 Time:
Date Received: 02/08/99 Time:
Analysis Date: 02/17/99
Lab Sample No: 216252

09:35
13:40

Parameter

Aldrin
Alpha-BHC
Beta-BHC
Delta-BHC

Result
mg/L

:0 .001
<0.001
<0.001
<0.001
<0 001
<0.001
<0.001
<0.001
<0.001
<0.001

Parameter

Endosulfan I
Endosulfan II
Endosulfan Sulfate
Endrin
Endrin Aldehyde
Heptachlor
Heptachlor Epoxide
Methoxychlor
Toxaphene

Result
mg/L

<0.001
<0.001
<0.001
<0.001
<0.0.01
<0.001
<0.001
<0.001
<0 . 005

Lindane
Chlordane
4,4'-DDD
4,4'-DDE
4,4'-DDT
Dieldr in

(technical)

Page 4

"l[iq report qhall not he rep rOiduced excepl ill Full, withbout wriuten autuhorization of T-riMatrix Iaboratries, Inc.

I ndividtual sample results relate only to the sample teld.

5555 Glenwcond Hills Parkway SF • P0 Box 8886Q2 • Grand Rapids, MI 4Q588-86Q2 • (616) Q75-4500 • Fax (616) Q42-7463

~ TriMatrix 
f~ Laboratories. Inc. 

PROJECT SPECIFIC FRACTION 
USEPA 8081 - SPLP 

Detroit Edison 
Proj: Dredge Basin - Fermi 2 

Maintenance Department 
Subm: February 8, 1999 Samples 
Sample: CompOSite 

Parameter 

Aldrin 
Alpha-BHC 
Beta-BHC 
Delta-BHC 
Lindane 
Chlordane (technical) 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
Dieldrin 

Page 4 

Result 
. mg/L 

<:0.001 
<0.001 
<0.001 
<0.001 
<0.001 
<0.001 
<0.001 
<0.001 
<0.001 
<0.001 

Submittal Number 34951- 1 
Date Sampled: 02/08/99 Time: 09:35 

l3 :40 Date Received: 02/08/99 Time: 
Analysis Date: 02/17/99 
Lab Sample No: 216252 

Parameter 

Endosulfan I 
Endosulfan II 
Endosulfan Sulfate 
Endrin 
Endrin Aldehyde 
Heptachlor 
Heptachlor Epoxide 
Methoxychlor 
Toxaphene 

Result 
mg/L 

<0.001 
<0.001 
<0.001 
<0.001 
<0.001 
<0.001 
<0.001 
<0.001 
<0.005 

Thi, rE'p"r1 ,halln'li hE' rf'producE'U <"xc"pl in full. without wrilten authorizalhm ofTriMatrix Lahonll"ri,.,. Inc. 
Individual "ample re,nlt, relale only 10 Ihe .<amplE' t€"led. 

555') Glenwnod Hills Parkway SE • 1'0 [lox RRR(-i92 • Grand Rapids. MI 4Q')RR-R(-iG2 • ((-il(-i) 975-4')00' fax ((-i 1 (-i) 942-74(-i) 



bTnri atrix
#¢ Laboratories, Inc.

PCB SCAN
USEPA-8081 SCAN

(

Detroit Edison
Proj: Dredge Basin - Fermi 2

Maintenance Department
Subm: February 8, 1999 Samples
Sample: Composite

Submittal Number 34951- 1
Date Sampled: 02/08/99 Time:
Date Received: 02/08/99 Time:
Analysis Date: 02/15/99
Lab Sample No: 216252

09:35
13 :40

Parameter Result
mg/kg dry

Parameter Result
mg/kg dry

PCB-1016
PCB-1221
PCB-1232
PCB-1242

<:0.33
<0.33
<0.33
<0.33

PCB-1248
PCB-1254
PCB-1260

<0.33
<0.33
<0.33

Page 5 - End of Analytical Report

This. report shall not he re produced except in rull, without written aut'horization of TriMatrix tahoratories, Inc.
Indivilual sample results relate only to the sample tested.

.5555 Glenwood lills Parkway SE - PO Box 888692 -Grand Rapids, MI 4,588-8692 • (616) 975-4500 - Fax (616) 942-7463

~ TriMatrix 
~~ Laboratories, Inc. 

PCB SCAN 
USEPA-808l SCAN 

Detroit Edison 
Proj: Dredge Basin - Fermi 2 

Maintenance Department 
Subm: February 8, 1999 samples 
Sample: Composite 

Parameter Result 
mg/kg 

PCB-I016 <:0.33 
PCB-1221 <0.33 
PCB-1232 <0.33 
PCB-1242 <:0.33 

dry 

Page 5 - End of Analytical Report 

Submittal Number 34951- 1 
Date Sampled: 02/08/99 Time: 
Date Received: 02/08/99 Time: 
Analysis Date: 02/15/99 
Lab sample No: 216252 

Parameter 

PCB-1248 
PCB-1254 
PCB-1260 

Result 
mg/kg 

<0.33 
<0.33 
<:0.33 

09:35 
13: 40 

dry 

Thi~ repnn ~haJl nnt h<.> r<.>prol1uced except in ruJl, without written <luthnrizatinn llrTriMatrix I.ahnrat"rie~. Inc. 
Individual sample resuits relate nnly to the ~ample testeel. 

')'5')') Glenvwnd Hills Parkway SE' PO [lox RRRfilJ2 • Grand Rapids, MI 4lJ,)RH·RfilJ2· (filfi) lJ7')-4')O()' Fax (filfi) lJ42-74fil 



.TriMatrix' Laboratories, Inc.

34951- 1
QUALITY CONTROL REPORT

Parameter:
Method:
Units:

Mercury, SPLP
Manual Cold Vapor, Mercury
mg/L

USEPA-7471A SPLP

Matrix Spike Recovery

Sample Test QC Sample
Number Date Batch # Analyst Conc

Spike
Qty

0.0050
0.0050

Sample
+Spike

0.00543
0.00635

QC
Recovery Limits

109 44-143
127 44-143

216252 02/12/99
216252 02/12/99

42187
42187

DWJ <0.0004
DWJ <0.0004

Matrix Spike Duplicate

Sample Test QC
Number Date Batch #

216252 02/12/99 42187

Sample+Spike
Conc #1

Sample+Spike
Conc #2

I QC
LimitsAnalyst RPD

DWJ 0.00543 0.00635 16 0- 20

This report shall not be re produced except in rull, without writ ten authorization of TriMatrix I.aboratories, Inc'.

Individual sample results relate only to tite asample testecl.

5555 Glenwood Iill. Parkway S.E • P0 Box 988692 • Grand Rapids, MI 4Q588-8692 • (616) Q75-4500 • Fax (616) Q42-7463

~ TriMatrix 
~ Laboratories. Inc. 

34951- 1 
QUALITY CONTROL REPORT 

Parameter: Mercury, SPLP 
Method: Manual Cold Vapor, Mercury USEPA-7471A SPLP 
Units: mg/L 

Matrix Spike Recovery 

sample Test QC Sample Spike sample QC 
Number Date Batch # Analyst Conc Qty +Spike Recovery Limits 

216252 02/12/99 42187 DWJ <0.0004 0.0050 0.00543 109 44-143 
216252 02/12/99 42187 DWJ <0.0004 0.0050 0.00635 127 44-143 

Matrix Spike Duplicate 

Sample Test QC sample+Spike Sample+Spike QC 
Number Date Batch # Analyst Conc #1 Conc #2 RPD Limits 

216252 02/12/99 42187 DWJ 0.00543 0.00635 16 O~ 20 

This repnn shall n"l he rE'~)]"otlLll'ed excepl in full. withoul WrillE'n aUlh,\rization of TriMalrix l.aboral(l,-jE's. Inc 
Inclividual sample rE'suits I'elale only 10 IhE' salllple IE'SIE'C\. 

'55'5') Clenwood Ililis Parkway SE • 1'0 Rox RRRfiCJ2 • Grand Rapids. MI 4lJ5RR-Rfit12 • (filfi) C)7,)-4')OO • Pax (filfi) C)42-74fil 



S TriMatrix
fv Laboratories, Inc.

34951- 1
QUALITY CONTROL REPORT

Parameter:
Method:
Units:

Mercury, Total
Cold Vapor, Mercury
ug/L

USEPA-7470A WATER

Instrument Blank

Test Analytical
Date Batch Number Analyst

Blank
Conc

<0.2
<0.2

02/12/99
02/15/99

139178
139192

DWJ
DWJ

Laboratory Control Sample

Test Analytical
Date Batch # Analyst

Spike
Qty

Spike
Result

3 .08
3.07

QC
Recovery Limits

02/12/99 139178
02/15/99 139192

DWJ
DWJ

3.0
3.0

103
102

80-120
80-120

Method Preparation Blank

Test
Date

02/12/99

QC
Batch #

42187

Blank
Analyst Conc

DWJ <0.2

Laboratory Fortified Blank

Test QC
Date Batch #

02/12/99 42187

Analyst
Spike

Qty

6.25

Spike
Result

6.12

QC
Recovery Limits

98 76-122DWJ

This report shall not he reproduced except in full, without written authorization of TriMairix lahoratories. Inc.

Individual sample results relate only to the sample tested.

5555 Glenwood Hills Parkway SE • P0 Box 888692 G -rand Rapids, MI 49588-8692 • (616) 975-4500 • Fax (616) 942-7463

~ TriMatrix 
~t Laboratories, Inc. 

34951- 1 
QUALITY CONTROL REPORT 

Parameter: Mercury, Total 
Method: Cold Vapor, Mercury 
Units: ug/L 

Instrument Blank 

Test Analytical 
Date Batch Number Analyst 

02/12/99 139178 
02/15/99 139192 

Laboratory Control Sample 

Test 
Date 

02/12/99 
02/15/99 

Analytical 
Batch # 

139178 
139192 

Analyst 

DWJ 
DWJ 

Method Preparation Blank 

DWJ 
DWJ 

Test 
Date 

QC 
Batch # Analyst 

02/12/99 42187 DWJ 

Laboratory Fortified Blank 

Test 
Date 

02/12/99 

QC 
Batch # Analyst 

42187 DWJ 

Blank 
Conc 

<0.2 
<0.2 

spike 
Qty 

3.0 
3.0 

Blank 
Conc 

<0.2 

Spike 
Qty 

6.25 

USEPA-7470A WATER 

Spike 
Result 

3.08 
3.07 

Spike 
Result 

6.12 

Recovery 

i03 
102 

Recovery 

98 

.) 

'\ 

QC 
Limits 

80-120 
80-120 

QC 
Limits 

76-122 

Thi, report ,hall Il(li he rq1nxluced excepi in rull, without wrillen authorization or TriMairix l.ahnraiories. Inc. 
Individual "ample rl'"ults relate only to the sampk tI'SiE"U. . 

'i'i'i'5 Glenw()()d Hills l'arkwilY SF:· PO R(lX RRRfi92· C;rand Rapids, MI 49588-8692· (olli) 97'5-4'100· f'ax (iii Ii) ll42-Hfi3 



STriMatrix
Laboratories, Inc.

34951- .

QUALITY CONTROL REPORT

Parameter:
Method:
Units:

Mercury, Total
Manual Cold Vapor, Mercury
mg/kg dry

USEPA-7471A SOIL

Method Preparation Blank

Test
Date

02/15/99

QC

Batch #

42195

Blank
Analyst Conc

DWJ <0.10

Laboratory Fortified Blank

Test
Date

QC
Batch # Analyst

Spike
Qty

0.417

Spike
Result

0.465

QC
Recovery Limits

02/15/99 42195

Matrix Spike Recovery

DWJ 112 85-119

Sample Test
Number Date

216252 02/15/99
216252 02/15/99

QC
Batch # Analyst

Sample
Conc

Spike
Qty

0.417
0.417

Sample
+Spike

0.589
0.594

QC
Recovery Limits

103 73-136
104 73-136

42195
42195

DWJ 0.16
DWJ 0.16

Matrix Spike Duplicate

Sample Test QC
Number Date Batch #

Sample+Spike
Conc #1

Sample+Spike
Conc #2Analyst

QC
LimitsRPD

216252 02/15/99 42195 DWJ 0.589 0.594 1 0- 20

This report shall not hie reproduced except in full, without written authorization of TriMatrix L.a•oratories, Inc.

I Individual sarmple resulhS r-elate only to the sample teSteCd.

5555 (Glenwood Hill- Parkway SE • PN) Box 888692 - Grand Rapid., MI 40588-8692 * (616) Q75-4500 - Fax (616) 942-7463

~ TriMatrix 
~. Laboratories, Inc. 

QUALITY CONTROL REPORT 

Parameter: Mercury, Total 
Method: Manual Cold Vapor, Mercury 
Units: mg/kg dry 

Method Preparation Blank 

Test 
Date 

02/15/99 

QC 
Batch # 

42195 

Analyst 

DWJ 

Laboratory Fortified Blank 

QC 

Blank 
Cone 

<0.10 

34951- 1 

USEPA-7471A SOIL 

Test 
Date Batch # Analyst 

Spike 
Qty 

Spike 
Result Recovery 

QC 
Limits 

02/15/99 42195 DWJ 0.417 

Matrix Spike Recovery 

Sample Test QC 
Number Date Batch # 

216252 02/15/99 42195 
216252 02/15/99 42195 

Matrix Spike Duplicate 

Sample 
Number 

Test 
Date 

QC 
Batch # 

216252 02/15/99 42195 

Sample Spike 
Qty Analyst 

DWJ 
DWJ 

Analyst 

DWJ 

Cone 

0.16 
0.16 

o .4l7 
0.4l7 

Samp1e+Spike 
Cone #1 

0.589 

0.465 

Sample 
+Spike 

0.589 
0.594 

Sample+spike 
Cone #2 

0.594 

112 85-119 

QC 
Recovery Limits 

103 
104 

RPD 

1 

73-136 
73-136 

QC 
Limits 

0- 20 

This "E"P<lrt shall not hE' repr<lducecl except in full, without written authorizati<ln "fTriMatri)( l.ahorat(lriE"s. Inc:. 
Inclividual samplE" reslt\ts relate only tn the sample testec]. 

')'55'5 C;lenwooc1 l'lills Parkway SE • Pc) Rnx RRRfiG2 • C;rancl Rapids, MI 4Q5RR·RfiQ2 • (filfi) Q75·4')O(l • fax (6Ifi) Q42·7461 



, TriMatrix
44 Laboratories, Inc.

34951-
QUALITY CONTROL REPORT

Parameter:
Method:
Units:

Percent Solids
Residue-Gravimetric, Dried @ I03-I05*C
%-

USEPA-160.3 SOIL

Instrument Blank

Test Analytical
Date Batch Number Analyst

Blank
Conc

<0. I02/09/99 139069 TME

.Duplicate.Percent Difference

Sample Test QC
Number Date Batch # Analyst

Sample
Conc

Duplicate
.Conc

QC
RPD Limits

3 0- 20216252 02/09/99 42132 60 58

hiit report shall not he reproduced except in full, without written autlhorization of friMatnix lahoratorieq, Inc.
. Individual sample results relate only to ihe sample tested.

5555 Glenwood Hills Parkway SF • PO Box 8886t(2 - Grand Rapids, MI 49588-8692 • (616) P75-4500 • Fax (616) Q42-7463

~ TriMatrix 
~~ Laboratories, Inc. 

QUALITY CONTROL REPORT 

Parameter: Percent Solids 
Method: Residue-Gravimetric, Dried @ 103-105*C 
Units: % 

Instrument Blank 

Test Analytical 
Date Batch Number Analyst 

02/09/99 139069 TME 

~lplicate Percent Difference 

Sample 
Number 

Test 
Date 

QC 
Batch # 

216252 02/09/99 42132 

Analyst 

TME 

Blank 
Conc 

<0.1 

Sample 
Conc 

60 

USEPA-160.3 

Duplicate 
Conc 

58 

34951- 1 

SOIL 

RPD 

3 

QC 
Limits 

0- 20 

Thi" rep(lrt .,hall 110t he reproduced E'xc€'pt in rull. without wrillen authorization or TriMatrix Lahoratori€'''. Inc. 
Inilividual sample r€'sults relate (lnly to the sample tested. 

'iS'i'i C;lenw(loc1 Hills Parkway Sf • PO Box 8886<.)2 • C;rand Rapids. M! 49')8R·R6<.)2 • (6!6) 97')·4500· Pax (6!6) (/42·7461 



TrinMatrix
41, Laboratories, Inc.

34951- 1

QUALITY CONTROL REPORT

INSTRUMENT BLANK

Fraction:
Method:
Analyst:
Units:
Analytical

Quality Control Fraction
Semi-Volatiles GC/MS
Dawn M. Kaufman
ug/L

Batch: 139222

Test Date: 02/16/99

Quantitation
LimitParameter

Acenaphthene
Acenaphthylene
Anthracene
Benzo (a) Anthracene
Benzo (b) Fluoranthene
Benzo (k) Fluoranthene
Benzo (g,h,i,) Perylene
Benzo (a) Pyrene
Bis (2-Chioroethoxy)-
Methane
Bis (2-Chloroethyl) Ether
Bis (2-Chloroisopropyl)-
Ether
Bis (2-ethylhexyl)-
Phthalate
4-Bromophenyl Phenylether
Butyl Benzyl Phthalate
4-Chloroaniline
4-Chloro-3-Methylphenol
2-Chloronaphthalene
2-Chlorophenol
4-Chlorophenylphenyl-
Ether
Chrysene
Dibenzo (a,h) Anthracene
Dibenzofuran
Di-n-Butylphthalate
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
3,3'-Dichlorobenzidine
2,4-Dichlorophenol
Diethylphthalate
2,4-Dimethylphenol
Dimethylphthalate
4,6-Dinitro-
2-Methylphenol

Blank
Concentration

ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND

ND

ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.10
2.0

0.13
1.0

2.0

2.0
1.0
5.0
5.0
2.0
5.0
1.0

0.10
0.050
5.0
1.0
1.0
1.0.
1.0
1.0
5.0
1.0
2.0
2.0
1.0

"['his report shall ]lot be reprodtuced except in rull, without written authorization of-riMmatrix i.aior-atories, Inc.

Individual sample results relate only to the sample teste(d.

5555 Cilenwoold Hills Parkway SE -P0 Box R86tQ2 • Grand Rapids, MI 49588-R862 • (616) 975-4500 - Pax (616) Q42-7463

~ TriMatrix 
f~ Laboratories, Inc. 

34951- 1 
QUALITY CONTROL REPORT 

INSTRUMENT BLANK 

Fraction: 
Method: 
Analyst: 

Quality Control Fraction 
Semi-Volatiles GC/MS 
Dawn M. Kaufman Test Date: 02/16/99 

Units: ug/L 
Analytical Batch: 139222 

Parameter 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo (a) Anthracene 
Benzo (b) Fluoranthene 
Benzo (k) Fluoranthene 
Benzo (g,h,i,) Perylene 
Benzo (a) Pyrene 
Bis (2-Chloroethoxy)
Methane 
Bis (2-Chloroethyl) Ether 
Bis (2-Chloroisopropyl)
Ether 
Bis (2-ethylhexyl)
Phthalate 
4-Bromophenyl Phenylether 
Butyl Benzyl Phthalate 
4-Chloroaniline 
4-Chloro-3-Methylphenol 
2-Chloronaphthalene 
2-Chlorophenol 
4-Chlorophenylphenyl
Ether 
chrysene 
Dibenzo (a,h) Anthracene 
Dibenzofuran 
Di-n-Butylphthalate 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
3,3'-Dichlorobenzidine 
2,4-Dichlorophenol 
Diethylphthalate 
2,4-Dimethylphenol 
Dimethylphthalate 
4,6-Dinitro-
2-Methylphenol 

Blank Quantitation 
Concentration Limit 
--------_._._..:.- ------------

ND 0.10 
ND 0.10 
ND 0.10 
ND 0.10 
ND 0.10 
ND 0.10 
ND 0.10 
ND 0.10 
ND 2.0 

ND 0.13 
ND 1.0 

ND 2.0 

ND 2.0 
ND 1.0 
ND 5.0 
ND 5.0 
ND 2.0 
ND 5.0 
ND 1.0 

ND 0.10 
ND 0.050 
ND 5.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 5.0 
ND 1.0 
ND 2.0 
ND 2.0 
ND 1.0 

This rE'port shall not hE' rqwnllucE'tl E'Xl'E'pt in full. without wriut'n authorization of TriMatrix Lah<watnriE's. Inl'. 
Imliviclual samplE' rE'sults rE'latE' only tn the samplE' tE'stE'd. 

'5555 (~I€'nWl)()cl Hills Parkway SE • PO Rnx RRRfiQ2 • Crancl Rapids. MI 49'1RR-RfiG2 • (filfi) t)7'1-4'500 • Fax (filfi) q42-74fi1 



A@TriMatrix
•'A Laboratories, Inc.

34951- 1

QUALITY CONTROL REPORT

INSTRUMENT BLANK

Fraction:
Method:
Analyst:
Units:
Analytical

Quality Control Fraction
Semi-Volatiles GC/MS
Dawn M. Kaufman
ug/L

Batch: 139222

Parameter

2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
Di-n-Octylphthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno (1,2,3-cd) Pyrene
Isophorone
2-Methylnaphthalene
,2-Methylphenol
4-Methylphenol
Naphthalene
2-Nitroaniline
3-Nitroaniline
4-Nitroaniline
Nitrobenzene
2-Nitrophenol
4-Nitrophenol
N-Nitroso-di-Phenylamine
N-Nitrosodi-n-Propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene
1,2,4-Trichlorobenzene
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol

Blank
Concentration

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Test Date: 02/16/99

Quant itat ion
Limit

19
2.0
5.0
2.0
0.10
0.10
0.10
0.10
2.0
1.0
0.10
1.0
0 .10
5.0
5.0
0 .10
2.0
2.0
2.0
0.50
5.0
5.0
5.0
5.0
0.30
0.10
0.50
0.10
2.0
5.0
5.0

This report shall no t he reprod ucecd except ill Ill, wit hout written authorization ofrTriMatrix Lahoratories, Inc.

Ih'lividUal sample results relate only to the sample testecl.

5555 Glenwood Hills Parkway SE • P0 Box R88692 • Grand Rapids, Ml 49588-8602 - (616) 975-4500 • Fax (616) 942-7463

~ TriMatrix 
~t Laboratories, Inc. 

34951- 1 
QUALITY CONTROL REPORT 

INSTRUMENT BLANK 

Fraction: 
Method: 
Analyst: 

Quality control Fraction 
Semi-Volatiles GC/MS 
Dawn M. Kaufman 

Units: ug/L 
Analytical Batch: 139222 

Blank 
Parameter Concentration 

-------_ .. -----
2,4-Dinitrophenol ND 
2,4-Dinitrotoluene ND 
2,6-Dinitrotoluene ND 
Di-n-octylphthalate ND 
Fluoranthene ND 
Fluorene ND 
Hexachlorobenzene ND 
Hexachlorobutadiene ND 
Hexachlorocyclopentadiene ND 
Hexachloroethane' ND 
Indeno (1,2,3-cd) Pyrene ND 

"Isophorone ND 
2-Methylnaphthalene ND 
.2-Methylphenol ND 
4-Methylphenol ND 
Naphthalene ND 
2-Nitroaniline ND 
3-Nitroaniline ND 
4-Nitroaniline ND 
Nitrobenzene ND 
2-Nitrophenol ND 
4-Nitrophenol ND 
N-Nitroso-di-Phenylamine ND 
N-Nitrosodi-n-Propylamine ND 
Pentachlorophenol ND 
Phenanthrene ND 
Phenol ND 
Pyrene ND 
1,2,4-Trichlorobenzene ND 
2,4,5-Trichlorophenol ND 
2, 4, 6-Trichlorophenol ND 

Test Date: 02/16/99 

Quantitation 
Limit 

------------
19 
2.0 
5.0 
2.0 
0.10 
0.10 
0.10 
0.10 
2.0 
1.0 
0.10 
1.0 
0.10 
5.0 
5.0 
0.10 
2.0 
2.0 
2.0 
0.50 
5.0 
5.0 
5.0 
5.0 
0.30 
0.10 
0.50 
0.10 
2.0 
5.0 
5.0 

Thi~ report ~hall not he reproduced except in rull. without written authorizatinn or TriMalrix Lahorat"rie~. Inc, 
Intlividual sample re~\llt~ relate nnly tn the ~ample testE"cl. 

55'i'i (~lfnwnntlllilis Parkway Sf:· PO IInx RRRoQ2· C;rand Rapids. MI 4Q'iRR-R()q2' (010) Q7'i-4'i()() • Fax Colo) 942-7403 



& TriMatrix
411ý Laboratories, Inc.

34951- 1

QUALITY CONTROL REPORT

METHOD PREPARATION BLANK

Fraction:
Method:
Analyst:
Units:
QC Batch:

Paramet

Aldrin
Alpha-BHC
Beta-BHC
Delta-BHC
Lindane
Chlordane (
4,4'-DDD
.4,4'-DDE
414'-DDT
Dieldrin
Endosulfan
Endosulfan
Endosulfan
Endrin
Endrin Aldel
Heptachlor
Heptachlor
Methoxychloz
Toxaphene

Quality Control Fraction
Organochlorine Pesticides
Diane L. VanMale
mg/L

42293-115

Blank
ter Concentration

<0.001
<0.001
<0.001
<0.001
<0.001

technical) <0.001
<0.001
<0.001
<0.001
<0.001

r <0.001
I <0.001

Sulfate <0.001
<0.001

iyde <0.001
<0.001

Epoxide <0.001
r <0.001

<0.005

Test Date: 02/17/99

Quantitation
Limit

0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
.0.001
0.001
0.001
0.001
0.005

This i eport shall not he rep rod.ued exCept in full. withouL written ato horization of TriMatrix Laboratories, Inc.

Individual sample re.sult.s ]-elate only to the Satnple tested.

5555 Glenwood Hills1 Parkway SE - PO Box 888692 * Grand Rapids, MI 49588-86Q2 • (616) 975-4500 • Fax (616) 942-7463

~ TriMatrix· 
f~ Laboratories, Inc. 

34951- 1 
QUALITY CONTROL REPORT 

METHOD PREPARATION BLANK 

Fraction: 
Method: 
Analyst: 

Quality Control Fraction 
organochlorine Pesticides 
Diane L. VanMale Test Date: 02/17/99 

Units: mg/L 
QC Batch: 42293-115 

Blank Quantitation 
Parameter Concentration Limit 

------------- ------------
Aldrin <0.001 0.001 
Alpha-BHC <0.001 0.001 
Beta-BHC <0.001 0.001 
Delta-BHC <0.001 0.001 
Lindane <0.001 0.001 
Chlordane (t:echnical) <0.001 0.001 
4,4'-DDD / <0.001 0.001 
4,4'-"DDE <0.001 0.001 
4j4'-DDT <0.001 0.001 
Dieldrin <0.001 0.001 
Endosulfan I <0.001 0.001 
Endosulfan II <0.001 0.001 
Endosulfan Sulfate <0.001 0.001 
Endrin <0.001 0.001 
Endrin Aldehyde <0.001 0.001 
Heptachlor <0.001 0.001 
Heptachlor Epoxide <0.001 0.001 
Methoxychlor <0.001 0.001 
Toxaphene <0.005 0.005 

This rerprt shall 1101 he reprpclul'ed excepl in full. willlOlIl wrillen fllIli1orizaiion nfTriMfilrix Lflhnrawries, Inc. 
Individual sample resulls r",lale only It> Ihe sample lesled. 

'5'5'j'5 C;lenw()()(ll-lills Parkway SE • PO [lox RRRfi92 • C;rantl Rapids, MI 49'5RR-RfiQ2 • (filfi) 97'5·4'500· Fax (filfi) 942-74fi1 



TriMatrix• Laboratories, Inc.

3495S1 1
QUALITY CONTROL REPORT

LABORATORY FORTIFIED BLANK

Fraction:
Method:

Analyst:
Units:
QC Batch:

Quality Control Fraction
Organochlorine Pesticides

Diane L. VanMale
mg/L

42293-115

Test Date: 02/17/99

Parameter

Aldrin
Alpha-BHC
Beta-BHC
Delta-BHC.
Lindane
4,4 -DDD
4,4' -DDE
4,4 -DDT
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan Sulfate
Endrin
Endrin Aldehyde
Heptachlor
Heptachlor Epoxide
Methoxychlor

Spike
Quantity

0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0.100
0. 100
0.100

Spike
Result

0.0818
0.0970
0.0886
0.0932
0.0968
0.101
0.0942
0.0968
0.104
0. 0672
0.0858
0.0959
0 104
0.0969
0.0799
0.0965
0.109

Spike
% Rec

82
97
89
93
97

101
94
97

104
67
86
96

104
97
80
97

109

Control
Limits

60 - 140
60 - 140
60 - 140
60 - 140
13 - 150
60 - 140
60 - 140
60 - 140
60 - 140
60 - 140
60 - 140
60 - 140
11 - 169
60 - 140
28 - 140
18 - 148

9 -161

This report shall 1t0 he reproduceder except in Full, without written authorization of lriMatrix 1.ahoratories., Inc.
IndiviRital sample results relate only to the sample tested.

5555 Glenwood Hills Parkway SE • PO Box 888692 • (;rand Rapids, M1 49588-86C)2 - (616) 975-4500 o Fax (616) Q42-7463

~ TriMatrix ft Laboratories, Inc. 

Fraction: 
Method: 

QUALITY CONTROL REPORT 

LABORATORY FORTIFIED BLANK 

Quality Control Fraction 
organochlorine Pesticides 

34951':'· 1 

Analyst: Diane L. VanMale 
mg/L 

Test Date: 02/17/99 
Units: 
QC Batch: 42293-115 

Spike Spike Spike Control 
Parameter Quantity Result % Rec Limits 

---------- ----------- ---------
Aldrin 0.100 0.0818 82 60 - 140 
Alpha-BHC 0.100 0.0970 97 60 - 140 
Beta-BHC 0.100 0.0886 89 60 - 140 
Delta-BHC 0.100 0.0932 93 60 - 140 
Lindane 0.100 0.0968 97 13 - 150 
4,4'-DDD 0.100 0.101 101 60 - 140 
4,4 '.-DDE 0.100 0.0942 94 60 - 140 
4,4'-DDT 0.100 0.0968 97 60 - 140 
Dieldrin 0.100 0.104 104 60 - 140 
Endosulfan I 0.100 0.0672 67 60 - 140 
Endosulfan II 0.100 0.0858 86 60 - 140 
Endosu1fan Sulfate 0.100 0.0959 96 60 - 140 
Endrin 0.100 0.104 104 11 - 169 
Endrin Aldehyde 0.100 0.0969 97 60 - 140 
Heptachlor 0.100 0.0799 80 28 - 140 
Heptachlor Epoxide 0.100 0.0965 97 18 - 148 
Methoxychlor 0.100 0.109 109 9 - 161 

This rf'pnrl sh,,1I1Hl\ hI' reproduced excepl in rull, Wilhotll wrillen aUlh(>rizali(ln Or TriMalrix l.ahorfllnries, Inc. 
Individual samplf' results relate only In Ihe sample leSlf'cl. 

')5')') Cknwnnd !lills Parkway SE • PO flux RRRfil)2 • C;rand Rapids, M! 4l)')RR-Rfil)2 • (fi]fi) 975-4500 • Fax (fi!fi) G42-74fi) 



g*TrilMatrixr•Laboratories, Inc.

34951- 1

QUALITY CONTROL REPORT

INSTRUMENT BLANK

Fraction:
Method:
Analyst:
Units:
Analytical

Quality Control Fraction
Organochlorine Pesticides
Diane L. VanMale
mg/L

Batch: 139323

Parameter

Aldrin
Alpha-BHC
Beta-BHC
Delta-BHC
Lindane
Chlordane (technical)
4,4'-DDD
4,4'-DDE
4,4'-DDT
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan Sulfate
Endrin
Endrin Aldehyde
Heptachlor
Heptachlor Epoxide
Methoxychlor
Toxaphene

Blank
Concentration

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Test Date: 02/17/99

Quantitation
Limit

0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.005

"lhis report shall not Ie Ieepr 0dticed except ill f wLl, withonut written aut hot-rization of TriMatrix l-ahuratories, Inc.

Individual S.amplee rerslt elate only 3to the sample tested.

5555 (;lenwood Hills Parkway SF • PO Box 888692 • Grand Rapids, Ml 49588-86092 (616) 975-4500 • Fax (616) 942-7463

~ TriMatrix 
f~ Laboratories, Inc. 

34951- 1 
QUALITY CONTROL REPORT 

INSTRUMENT BLANK 

Fraction: 
Method: 
Analyst: 

Quality Control F~action 
organochlorine Pesticides 
Diane L. VanMale Test Date: 02/17/99 

Units: mg/L 
Analytical Batch: 139323 

Blank Quantitation 
Parameter Concentration Limit 

------------- ------------
Aldrin ND 0.001 
Alpha-BHC ND 0.001 
Beta-BHC ND 0.001 
Delta-BHC ND 0.001 
Lindane ND 0.001 
Chlordane (technical) ND 0.001 
4,4'-DDD ND 0.001 
4,4'-DDE ND 0.001 
4,4'-DDT ND 0.001 
Dieldrin ND 0.001 
Endosulfan I ND 0.001 
Endosulfan II ND 0.001 
Endosulfan Sulfate ND. 0.001 
Endrin ND 0.001 
Endrin Aldehyde ND 0.001 
Heptachlor ND 0.001 
Heptachlor Epoxide ND 0.001 
Methoxychlor ND 0.001 
Toxaphene ND 0.005 

Thi~ report ~hflil not he reprodul"ed except in rull, without written fluthprizati(\n or TriMatrix Lahorfltorie~, Inc. 
IIl,livitlufll ~fll11plp re~ult~ relate onl)' \l1the ,;ample te!'le,l. 

55')') C;Ic:nw(\(1d Hills Parkway Sf' • PO Rox RRR0q2 • C;rand Rapids, MI 4Q)RR·R0Q2 • (filfi) 97')·4')00· Fax (016) Q42·7403 



S TfMatrix
*% Laboratories, Inc.

34951-
QUALITY CONTROL REPORT

INSTRUMENT BLANK

Fraction:
Method:
Analyst:
Units:
Analytical

PCB Scan
Organochlorine Pesticides & PCBs
Diane L. VanMale
ug/L

Batch: 139246

USEPA-608 Scan

Test Date: 02/15/99

Quantitation
Limit

Blank
ConcentrationParameter

PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260

ND
ND
ND
ND
ND
ND
ND

0.10
.0.10
0.10
0.10
0.10
0.10
0.10

This repo~rt shall nrot he reprodLuced eXceepl in full, withoul writlen authorization of'FriMatrix ILaboratories, Inc.Individual .sample results relate only to ihe sample tested.5555 ;lenwood Hills Parkway SR.I- PW Box 8886(2 • Grand Rapids, M1 4()588-8692 - (6•1 Q7"_,-400 (1 , .. .

~ TriMatrix 
~t Laboratories, Inc, 

Fraction: 
Method: 
Analyst: 
Units: 
Analytical 

34951- 1 
QUALITY CONTROL REPORT 

INSTRUMENT BLANK 

USEPA-608 Scan 
& PCBs 

PCB Scan 
organochlorine Pesticides 
Diane L. VanMale Test Date: 02/15/99 
ug/L 

Batch: 139246 

Blank Quantitation 
Parameter Concentration Limit 

------------- ------------
PCB-1016 ND 0.10 
PCB-1221 ND 0.10 
PCB-1232 ND 0.10 
PCB-1242 ND 0.10 
PCB-1248 ND 0.10 
PCB-1254 ND 0.10 
PCB-1260 ND 0.10 

Thi~ rep(lri shall J1(l1 he rE"pl'!ltlucE"d <"X","PI in full, wilhout wrill€'tl ilulhnrizillinl1 "fTriMalr'ix I.ahnra(()ri€'~, Inc, 
Individual ~arnple r€'5ldt~ relale (lnly In the sample leslN!. 

5.555 ('~Iellwood Hills I',u-kway SE· P() Rox HHHn92 • (~rand Rapid" MI 495RR-Hn92 • (n I fi\ ()7<;Ao;nn • ,,",. ,(.; 1 '-, .,,' 



SoTriMatrixaboratories, Inc.

34951- 1

QUALITY CONTROL REPORT

METHOD PREPARATION BLANK

Fraction:
Method:
Analyst:
Units:
QC Batch:

PCB Scan
Organochlorine Pesticides & PCI

Diane L. VanMale
mg/kg dry

42017-112

USEPA-8081 Scan

Test Date: 02/15/99

Quantitation
1 Limit

Blank
ConcentratiorParameter

PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260

<0.33

<0.33
<0.33
<0.30
<0.33
<0.33
<0.33

0.33
0.33
0.33
0.30
0.33
0.33
0.33

-Ihis repori shall not be reproduced except in hull, witlhout written authorization of TriMatrix Lahoratories, Inc.

Individual sample results relate only In the sample teste('.

5555 Glenwood Hills Parkway SE • PO Box R88692 - Grand Rapids, MI 4Q588-8692 - (616).975-4500 • Fax (616) Q42-7463

~ TriMatrix 
f~ Laboratories, Inc. 

34951- 1 
QUALITY CONTROL REPORT 

METHOD PREPARATION BLANK 

Fraction: PCB Scan USEPA-8081 Scan 
Method: organochlorine Pesticides & PCBs 
Analyst: Diane L. VanMale Test Date: 02/15/99 
Units: mg/kg dry 
QC Batch: 42017-112 

Blank Quantitation 
Parameter Concentration Limit 

------------- ------------
PCB-1016 <0.33 0.33 
PCB-1221 <0.33 0.33 
PCB-1232 <0.33 0.33 
PCB-1242 <0.30 0.30 
PCB-1248 <0.33 0.33 
PCB-1254 <0.33 0.33 
PCB-1260 . <0.33 0.33 

Thi" rE'llnrt "hall 11(1t he- rE'produced except in rull. without written auth"rizatinn "fTriMatrix Lahora1Prie~. Inc. 
lndivitlual sample results relate (lnly to the sample 1<>"t<><1. 

5555 C;lenwnnd Hills Parkway Sf· PO Box RRR092 • C;rand Rapids. M[ 495RR·R092 • (010) 975·4500· fax (010) 942·7403 



STriMatrix
• Laboratories, Inc.

34951-
QUALITY CONTROL REPORT

LABORATORY FORTIFIED BLANK

Fraction:
Method:
Analyst:
Units:
QC Batch:

PCB Scan
Organochlorine Pesticides & PCI
Diane L. VanMale
mg/kg dry

42017-112

USEPA-8081 Scan
3s

Test Date: 02/15/99

Parameter

PCB-1242

Spike Spike Spike
Quantity Result % Rec

0.329 0.336 102

Control
Limits

43 - 137

This report ;hall not he reproduced except in full, without written authorization ofTriMatrix l.ahoratories, Inc.
In(lividual sample results relate only to the sample tested.

5555 Glenwooci Hills Parkway SE - PO Box 888602 G Grand Rapids, MN 49588-8692 • (616) ()75-4500 • Fax (616) 942-7463

~ TriMatrix ft Laboratories, Inc. 

34951- 1 
QUALITY CONTROL REPORT 

LABORATORY FORTIFIED BLANK 

Fraction: PCB Scan USEPA-8081 Scan 
Method: organochlorine Pesticides & PCBs 
Analyst: Diane L. VanMa1e Test Date: 02/15/99 
Units: mg/kg dry 
QC Batch: 42017-112 

Spike Spike Spike Control 
Parameter Quantity Result % Rec Limits 

---------- ----------- ---------
PCB-1242 0.329 0.336 102 43 - 137 

This r~pnrt shall not he re-prnc1uceu except in [ull. withoul wrillen authorizfltion ,,[TriMfllrix l.flhol"fl\()ri~s. Inc. 
Individufll sRmpl~ resulls relfll~ onl), 10 Ih~ sample leSled. 

'is'i'i C;1enwnoc!lli11s Parkway SF.' PO R(1X RRR0Q2· Grand Rapids, MI 4QSRR·R092 • (010) tJ7'i·4'iOll· Fax Ui10) Q42·7401 



LabTriMatrix
1,V aboratories, Inc.

34951- 1

QUALITY CONTROL REPORT

METHOD PREPARATION BLANK

Fraction:
Method:
Analyst:
Units:
QC Batch:

QC SEMI'S 8270 SPLP FULL
Semi-Volatiles GC/MS
Dawn M. Kaufman
mg/L

42222-115

Parameter

1,2,4-Trichlorobenzene
1,4-Dichlorobenzene
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2.,4-Dinitrophenol
2,4-Dinitrotoluene
2-Methylnaphthalene
2-Methylphenol
2-Nitrophenol
4,6-Dinitro-
2-Methylphenol
4-Chloro-3-Methylphenol
4-Methylphenol
4-Nitrophenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo (a) Anthracene
Benzo (a) Pyrene
Benzo (g,h,i,) Perylene
Bis (2-ethylhexyl)-
Phthalate
Chrysene
2-Chlorophenol
Di-n-Butylphthalate
Dibenzo (a,h) Anthracene
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Indeno (1,2,3-cd) Pyrene
Benzoic Acid
Hexachlorocyclopentadiene
Isophorone
N-Nitrosodi-n-Propylamine

Blank
Concentration

<0.005

<0.005
<0.050
<0.005
<0.005
<0. 005
<0.020
<0 .005

<0 .005
<.0.005
<0.005
<0.020

<0.005
<0.005
<0.020
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005

<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.0001
<0.0001
<0.005
<0.050
<0.002
<0.005
<0.005

Test Date: 02/16/99

Quantitation
Limit

0.005
0.005

0.050
0.005
0.005
0.005
0.020
0.005
0.005
0.005
0.005
0.020

0.005
0.005
0.020
0.005
0.005
0.005
0.005
0.005
0.005
0.005

0.005
0.005
0.005
0.005
0.005
0.005
0.0001
0.'0001
0.005
0.050
0.002
0.005
0.005

This report shall not he reproduced except in fill, without written autthorization of TriMatrix I.ahoratories, Inc.

Individual sample result relate only o tohe sample tested.

5555 Glenwood lills Parkway SE • P1 Box 8886Q2 • Grand Rapids, Ml 49588-86()2 • (616) 975-4500 - Fax (616) (42-7463

~ TriMatrix 
~t Laboratories, Inc. 

34951- 1 
QUALITY CONTROL REPORT 

METHOD PREPARATION BLANK 

Fraction: 
Method: 
Analyst: 

QC SEMI'S 8270 SPLP FULL 
Semi-Volatiles GC/MS 
Dawn M. Kaufman Test Date: 02/16/99 

Units: mg/L 
QC Batch: 42222-115 

Parameter 

1,2,4-Trichlorobenzene 
1,4-Dichlorobenzene 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2,4-Dinitrotoluene 
2-Methylnaphthalene 
2-Methylphenol 
2-Nitrophenol 
4,6-Dinitro-
2-Methylphenol 
4-Chloro~3-Methylphenol 
4-Methylphenol 
4-Nitrophenol 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo (a) Anthracene 
Benzo (a) pyrene 
Benzo (g,h,i,) Perylene 
Bis (2-ethylhexyl)
Phthalate 
Chrysene 
2-Chlorophenol 
Di-n-Butylphthalate 
Dibenzo (a,h) Anthracene 
Fluoranthene 
Fluorene 
Hexach1orobenzene 
Hexachlorobutadiene 
Indeno (1,2,3-cd) pyrene 
Benzoic .Acid 
Hexachlorocyclopentadiene 
Isophorone 
N-Nitrosodi-n-Propylamine 

Blank 
Concentration 

<0.005 
<0.005 
<0.050 
<0.005 
<0.005 
<0.005 
<0.020 
<0.005 
<0.005 
<0.005 
<0.005 
<0.-020 

<0.005 
<0.005 
<0.020 
<0.005 
<0.005 
<0.005 
<0.005 
<0.005 
<0.005 
<0.005 

<0.005 
<0.005 
<0.005 
<0.005 
<0.005 
<0.005 
<0.0001 
<0.0001 
<0.005 
<0.050 
<0.002 
<0.005 
<0.005 

Quantitation 
Limit 

0.005 
0.005 
0.050 
0.005 
0.005 
0.005 
0.020 
0.005 
0.005 
0.005 
0.005 
0.020 

0.005 
0.005 
0.020 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 

0.005 
0.005 
0.005 
0.005 
0.005. 
0.005 
0.0001 
0:0001 
0.005 
0.050 
0.002 
0.005 
0.005 

Thi~ rep()rt ~hall n,·,t he reproduced exceopt in full. without written authorization of TriMatrix l.ahnratnrieos, Inc. 
Individual sample reosu\t;; reolate only to Ihl" sample t€'ste-d. 

'i.'555 Cl/'nwnntl Hills Parkway SE· PO R(lX RRR(-iq2· (~rancl Rapius, Ml 4Q'iRR·R(-in· ((-i1(-i) 97')·4'500· fax Col (-i) Q42·74(-il 



S.TrnMatrix
"••Laboratories, Inc.

34951-

QUALITY CONTROL REPORT

METHOD PREPARATION BLANK

Fraction:
Method:
Analyst:
Units:
QC Batch:

QC SEMI'S 8270 SPLP FULL
Semi-Volatiles GC/MS
Dawn M. Kaufman
mg/L

42222-115

Parameter

Pentachlorophenol
Phenanthrene
Phenol
Pyrene
Butyl Benzyl Phthalate
Di-n-Octylphthalate
1,2-Dichlorobenzene
Dimethylphthalate
Hexachloroethane
Nitrobenzene
Benzyl Alcohol
Bis (2-Chloroethyl) Ether
Bis (2-Chloroisopropyl)-
Ether
Bis (2-Chloroethoxy)-
Methane
4-Chloroaniline
4-Bromophenyl Phenylether
2-Chloronaphthalene
4-Chlorophenylphenyl-
Ether
4-Nitroaniline
3-Nitroaniline
2-Nitroaniline
2,6-Dinitrotoluene
Dibenzofuran
N-Nitroso-di-Phenylamine
Diethylphthalate
3,3'-Dichlorobenzidine
1,3-Dichlorobenzene
Naphthalene

B lank
Concentration

<0.020
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.050
<0.005
<0.005

<0.005

<0.020
<0.005
<0.005
<0.005

<0.020
<0.020
<0.020
<0.005
<0.005
<0.005
<0.005
<0.020
<0.005
<0.005

Test Date: 02/16/99

Quantitation
Limit

0.020
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.050
0.005
0.005

0.005

0.020
0.005
0.005
0.005

0.020
0.020
0. 020
0.005
0.005
0.005
0.005
0.020
0.005
0.005

TFhis report shall not he reproduced except in rLul, without written authorization of TriMatrix L-ahoratories. Inc.

Inidividual sample results relate only to the sample tested.

5555 Glenwood Hills Parkway SE - PO Box 8886(Q2 • Grand Rapids, M1 40588-8602 - (616) 0)79-4500 • Fax (616) L)42-7463

~ TriMatrix 
.~ Laboratories, Inc. 

34951- 1 
QUALITY CONTROL REPORT 

METHOD PREPARATION BLANK 

Fraction: 
Method: 
Analyst: 

QC SEMI'S 8270 SPLP FULL 
Semi-Volatiles GC/MS 
Dawn M. Kaufman Test Date: 02/16/99 

Units: mg/L 
QC Batch: 42222-115 

Parameter 

Pentachlorophenol 
Phenanthrene 
Phenol 
pyrene 
Butyl Benzyl Phthalate 
Di-n-Octylphthalate 
l,2-Dichlorobenzene 
Dimethylphthalate 
Hexachloroethane 
Nitrobenzene 
Benzyl Alcohol 
Bis (2-Chloroethy1) Ether 
Bis (2-Ch1oroisopropyl)-
Ether . 
Bis (2-Chloroethoxy)
Methane 
4-Chloroaniline 
4-Bromopheny1 Phenyl ether 
2-Chloronaphthalene 
4-Chlorophenylphenyl
Ether 
4-Nitroani1ine 
3-Nitroaniline 
2-Nitroaniline 
2,6-Dinitrotoluene 
Dibenzofuran 
N-Nitroso-di-Phenylamine 
Diethylphthalate 
3,3'-Dichlorobenzidine 
1;3-Dichlorobenzene 
Naphthalene 

Blank 
Concentration 

<0.020 
<0.005 . 
<0.005 
<0.005 
<0.005 
<0.005 
<0.005 
<0.005 
<0.005 
<0.005 
<0.050 
<0.005 
<0.005 

<0.005 

<0.020 
<0.005 
<0.005 
<0.005 

<0.020 
<0.020 
<0.020 
<0.005 
<0.005 
<0.005 
<0.005 
<0.020 
<0.005 
<0.005 

Quantitation 
Limit 

0.020 
0.005 
0.005 
0.005 
0.005 
0.005 

. 0.005 
0.005 
0.005 
0.005 
0.050 
0.005 
0.005 

0.005 

0.020 
0.005 
0.005 
0.005 

0.020 
0.020 
0.020 
0.005 
0.005 
0.005 
0.005 
0.020 
0.005 
0.005 

Thi~ report ~hall not he repwdw:ed except in full. without written authorization of TriMatrix Lahoratorie~. Inc. 
Individual sample results relate only to the ~ample le~lecl. 

5'i'i'i (~lenw()(1d Hills Parkway SE • PO l\()X HHH()()2 • C;ranc1 Rapids. MI 4Q,)HH-R()92 • (()lfi) 97'i-4"i()() • Fax (()l()) q42-74()j 



g TriMatrix
fi Laboratories, Inc.

34951- .

QUALITY CONTROL REPORT

LABORATORY FORTIFIED BLANK

Fraction:
Method:
Analyst:
Units:
QC Batch:

QC SEMI-VOL'S B/N/A-SPLP
Semi-Volatiles GC/MS
Dawn M. Kaufman
mg/L

42222-115

Test Date: 02/16/99

Parameter

1,2,4-Trichlorobenzene
1,4-Dichlorobenzene
2,4-Dinitrotoluene
2-Chlorophenol
4-Chloro-3-Methylphenol
Acenaphthene
N-Nitrosodi-n-Propylamine
Naphthalene
Pentachlorophenol
4-Nitrophenol
Phenol
Pyrene

Spike
Quantity

0.01-00
0.0100
0.0100
0.0100
0. 0100
0 .0100
0. 0100
0.0100
0.0100
0.0100
0.0100
0.0100

Spike Spike
Result % Rec

0.0074
0.0066
0.0110
0.0086
0.0108
0.0095
0.0095
0.0082
0.0126
0.0074
0.0059
0.0110

74
66

110
86

108
95
95
82

126
74
59
110

Control
Limits

31 - 123
29 - 125
39 - 127
18 - 124
46 - 113
31 - 129
39 - 106
34 - 125
14 - 176

4 - 53

3 - 56

35 - 145

Thiiq report shali no i he reptroduced except in full, without written aut horization of TriMatrix I ahoralories, Inc.

Individual sample results relate ornly to Ithe sample te.ted.

5555 Glenwood l.1ills Parkway ()E • P[ Box R,8602 • G(rand Rapids, Ml 49588-86(12 • (616) 975-4500 • Fax (616) 942-7461

~ TriMatrix 
f~ Laboratories, Inc. 

34951- 1 
QUALITY CONTROL REPORT 

LABORATORY FORTIFIED BLANK 

Fraction: 
Method: 
Analyst: 

QC SEMI-VOL'S B/N/A-SPLP 
Semi-Volatiles GC/MS 
Dawn M. Kaufman Test Date: 02/16/99 

Units: mg/L 
QC Batch: 42222-115 

Spike spike Spike Control 
Parameter Quantity Result % Rec Limits 

----------- ----------- ---------
1,2,4-Trichlorobenzene 0.0100 0.0074 74 31 - 123 
1,4-Dichlorobenzene 0.0100 0.0066 66 29 - 125 
2,4-Dinitrotoluene 0.0100 0.0110 110 39 - 127 
2-Chlorophenol 0.0100 0.0086 86 18 - 124 
4-Chloro-3-Methylphenol 0.0100 0.0108 108 46 - 113 
Acenaphthene 0.0100 0.0095 95 31 - 129 
N-Nitrosodi-n-Propylamine 0.0100 0.0095 95 39 - 106 
Naphthalene 0.0100 0.0082 82 34 - 125 
Pentachlorophenol 0.0100 0.0126 126 '14 - 176 
4-Nitrophenol 0.0100 0.0074 74 4 - 53 
Phenol 0.0100 0.0059 59 3 56 
pyrene 0.0100 0.0110 110 35 - 145 

Thi~ r€'p"n "hall not hI:' reproduced exc""!'t in full, without writl€'n authorization of TriMatrix I.ahorawril?<;. Inc. 
Individual ~all1pl€' r€'slllt~ relate (lnly tll the ~all1pl€' te~ted. 

5555 Glenwood l:!ills Parkway S[· PO 1\(1)( RRR092· (;rand Rapids, M1495RH-R692· (616) 975·4')()()' rax (fil(1) 942·74(11 



LabTriMatrix4 Laboratories, Inc.

QUALITY CONTROL REPORT

SURROGATE RECOVERIES

34951-

WATERMethod: Organochlorine Pesticides & PCBs USEPA-608

Surrogate Compound List

SUR-1: Tetrachloro-M-xylene
SUR-2: Decachlorobiphenyl

% R = Percent Recovery

Compounds:
Control Limits:

SUR-I SUR-2
32-141 42-131

Sample # / ID

BLK-001

Batch

139246 126 71

This report shIall not he reproduced except in full, without written authlorization ofTriMatrix lab~oratories, Inc.

Individual .lample results I-elate only to tle sample les•ed.

5555 Glenwood Hills Parkway SF • PC Box 888692 * (Grand Rapids, Ml 49')88-8602 • (616) Q75-4'100 • Fax (616) 942-7463

~ TriMatrix 
~t laboratories, Inc. 

QUALITY CONTROL REPORT 
SURROGATE RECOVERIES 

Method: Organochlorine Pesticides & PCBs 

Surrogate Compound List 

SUR-I: Tetrachloro-M-xylene 
SUR-2: Decachlorobiphenyl 

USEPA-608 

% R Percent Recovery 

Compounds: 
Control Limits: 

Sample # I ID Batch 

ELK-OOI 139246 

SUR-l 
32-141 

% R 

126 

SUR-2 
42-131 

% R 

71 

34951- 1 

WATER 

Thi~ report ~h~I\ not hE." reproduced excE'pt in full, without written ~ll\hnriz~tion nf TriM~trix [.~hnratnrie~. Inc. 
Incliviclu~1 ~~mple re~ult~ r€'l~te only tn the !'ample te!'ted. 

5555 Clenw()(\tl Jlills Parkway Sf: • PO Rox RRRoQ2 • (;rancl Rapids. MI 49'iRR-Ro92 • Colo) 975-4'i()() • Fax Colo) Q42-74o") 



*ATriMatrix
* € Laboratories, Inc.

34951-
QUALITY CONTROL REPORT

SURROGATE RECOVERIES

Method: Organochlorine Pesticides & PCBs USEPA-8081 SOIL

Surrogate Compound List

SUR-1: Tetrachloro-M-xylene
SUR-2: Decachlorobiphenyl

% R = Percent Recovery

Compounds:
Control Limits:

SUR-1 SUR-2
41-123 38-135

Sample # / ID Batch

42017
42017
42017

MPB-112
LFB-112
216252

98
97
94

86
88
81

"lhis repo't shall nolt he reproduced except in full, without written auth ioizat inn of "Fr-Mat rix Lahol'Ratonies. Inc.
Individual sample results relate only to the sample tested.

5555 Glenwood Hills Parkway SE • PO Box 8886Q2 • Grand Rapids, MI 4Q588-8692 • (616). Q75-4500 • Fax (616) 942-7463

, TriMatrix ft Laboratories, Inc. 

QUALITY CONTROL REPORT 
SURROGATE RECOVERIES 

Method: organochlorine Pesticides & PCBs 

SUR-1: 
SUR-2: 

Surrogate Compound List 

Tetrachloro-M-xylene 
Decachlorobiphenyl 

USEPA-8081 

% R Percent Recovery 

compounds: SUR-1 SUR-2 
Control Limits: 41-123 38-135 

Sample # / ID Batch % R % R 
------------- ------

MPB-112 42017 98 86 
LFB-112 42017 97 88 
216252 42017 94 81 

34951- 1 

SOIL 

This report shRII not he reproduced except in full. without wrillen RllthorizRtion of TriMatrix LahorRtnriE's, Inc, 
IndividuRI samplE' I'esults relate only to tht> sample. tt>stt>d, 

555'5 (~Ienw()()u Hills Parkway SE· PO Rox RRRtiQ2 • C;rand Rapids, Ml 4l)'iRR-Rti92 • (6 I ti)C)7'i-45()O • Fax (6Iti) 942-74tij 



40 TMatrix
#WiP Laboratories, Inc.

34951- 1

QUALITY CONTROL REPORT

SURROGATE RECOVERIES

Method: Organochlorine Pesticides USEPA-8081 SPLP

Surrogate Compound List

SUR-1: Tetrachloro-M-xylene
SUR-2: Decachlorobiphenyl

% R = Percent Recovery

Compounds:
Control Limits:

SUR-l SUR-2
47-127 15-128

Sample # / ID

BLK-001
MPB-115
LFB-115
216252

Batch

139323
42293
42293
42293

117
46
46
26

81
56
49
11

This report shall not le reproduced except in full, without written authorization of TriMatrix Lahoratories, Inc.

Individual sample results relate only to lhe sample tested.

5555 Glenwood Hills Parkway SE • PO Box 888692 - Grancl Rapids, Ml 49598-R602 - (616) 975-4500 * Fax (616) 942-7463

~ TriMatrix 
~t Laboratories, Inc. 

QUALITY CONTROL REPORT 
SURROGATE RECOVERIES 

Method: organochlorine Pesticides USEPA-8081 

Surrogate compound List 

SUR-1: 
SUR-2: 

Tetrachloro-M-xylene 
Decachlorobiphenyl 

% R = Percent Recovery 

compounds: SUR-1 SUR-2 
Control Limits: 47-127 15-128 

sample # / ID Batch % R % R 
------------- ------

BLK-001 139323 117 81 
MPB-1l5 42293 46 56 
LFB-1l5 42293 46 49 
216252 42293 26 11 

34951- 1 

SPLP 

This re-p"rt shall IlPt he- rE'produce-d (>xce-pt in fu1\, without writt(>n ftuthnrizatinn of TriMatrix l.ah"ratnri(>.~, Inc. 
Imlh'idual sampl .. r .. sults relat(> nnly to the sample leSletl. 

'i'iS5 C;lenwond Hills Parkway SE· PO [lox RRR6<)2· (~ranc1 Rapids, MI 495RR-R6<J2· (616) <)7')-4')00· fax (616) G42-7461 



& TriMatrix
410 Laboratories, Inc.

34951- 1

QUALITY CONTROL REPORT
SURROGATE RECOVERIES

Method: Semi-Volatiles GC/MS USEPA-8270 SPLP

Surrogate Compound List

SUR-1:
SUR-2:
SUR-3:

2-Fluorobiphenyl
2-Fluorophenol
d5-Nitrobenzene

SUR-4:
SUR-S:
SUR- 6:

d6-Phenol
o-Terphenyl
2,4,6-Tribromophenol

% R = Percent Recovery

Compounds:
Control Limits:

SUR-1 SUR-2 SUR-3 SUR-4 SUR-5 SUR-6

30-107 11- 85 19-115 3- 59 13-131 19-136

Sample # / ID

MPB-115
LFB-115
216252

Batch

42222
42222
42222

87
91
92

78
66
66

108
97
97

62
51
51

102
105

81

98
120

91

This report shall not he reprioduCed eXCept inl Full, with('ILI wriien aulhorization ol "FriMatrix 1.ahoratories. Inc.

Ind1lividual sample results relate only to the aample tested.

5555 Glenwood Hills Parkway SE • PI Box 88P602 • Grand Rapids, M1 4Q588-8692 - (616) 975-4500 • Fax (616) 942-7463

~ TriMatrix ft Laboratories, Inc. 

34951- 1 

Method: Semi-Volatiles GC!MS 

QUALITY CONTROL REPORT 
SURROGATE RECOVERIES 

USEPA-8270 SPLP 

Surrogate Compound List 

SUR-1: 
SUR-2: 
SUR-3: 

2-Fluorobiphenyl 
2-Fluorophenol 
d5-Nitrobenzene 

Compounds: 
Control Limits: 

Sample # ! ID Batch 
------------- ------

MPB-1l5 42222 
LFB-1l5 42222 
216252 42222 

SUR-4: 
SUR-S: 
SUR-6 : 

d6-Phenol 
o-Terphenyl 
2,4,6-Tribromophenol 

% R = Percent Recovery 

SUR-1 SUR-2 SUR-3 SUR-4 SUR-S 
30-107 11- 85 19-115 3- 59 13-131 

% R % R % R % R % R 

87 78 108 62 102 
91 66 97 51 105 
92 66 97 51 81 

This report sh~1I nnl he reproduced excepl in rull. Wilh()ut writte'n ~lIthorization (lr TriM~trix l,ahonu(lries. Inc. 
Individual samplt> results rt>late (lnly IOlhe sample lested, 

SUR-6 
19-136 

% R 

98 
120 

91 

555'5 Glenw(\od Hills rarkway SE • Pc) [1(\)( 8886<:)2' Grand Rapids. MI 4<:)'588-8fi<:)2 • (fiI6) <:)7'i-4'i()() • Fax (olfi) <:)42-7401 



,A TrMatrix10 Laboratories, Inc.

34951-

METHODS PAGE

Parameter: Project Specific Fraction USEPA 8081 - SPLP

Method: Organochlorine Pesticides & Herbicides

Application:SPLP Reference Citation: USEPA-8081

Analyst: Diane L. VanMale (DLV ) Date Analyzed: 02/17/99

Sample
Number

216252

Analytical

Sample Description Batch

Composite 139323

QC
Batch

42293-115

Parameter: Project Specific Fracti

Method: Semi-Volatiles GC/MS

Application:SPLP
Analyst: Dawn M. Kaufman

USEPA SPLP 8270

Reference Citation: USEPA-8270
(DMK ) Date Analyzed: 02/16/99

Sample
Number

216252

Analytical

Sample Description Batch

Composite 139222

QC
Batch

42222-115

Parameter: Liquid/Liquid Extraction USEPA Method 3510 - SPLP

Method: Separatory Funnel Liquid-Liquid Extract.

Application:SPLP Reference Citation: USEPA-3510B

Analyst: Brian R. Launs (BRL ) Date Analyzed: 02/15/99

Sample
Number

216252

Analytical

Sample Description Batch

Composite 139133

QC
Batch

-115

Parameter:
Method:
Application:
Analyst:

PCB Extraction
Sonication Extraction
SOIL
Brian R. Launs

Reference Citation: USEPA-3550A

(BRL ) Date Analyzed: 02/12/99

Sample
Number

216252

Sample Description

Composite

Analytical
Batch

138646

QC
Batch

-112

Page 1

This report shall not he reproduced except in full, without written aUIhorizalion of TriMatrix l.ah wralories, Inc.

Individual sanple results relate only to the sanple tested.

5555 ;lenwood Hills Parkway SI • P10 fox 888692 • Grand Rapids, M1 4,588-86Q2 * (616) 975-4500 • Fax (616) 942-7463

~ TriMatrix ft Laboratories, Inc. 

METHODS PAGE 

Parameter: Project Specific Fraction 
Method: organochlorine Pesticides 

USEPA 8081 - SPLP 
&. Herbicides 

34951- 1 

App1ication:SPLP Reference Citation: USEPA-8081 
Analyst: Diane L. VanMale (DLV ) Date Analyzed: 02/17/99 

Analytical sample 
Number sample Description Batch 

216252 composite 139323 

Parameter: Project Specific Fraction USEPA SPLP 8270 
Method: Semi-Volatiles GC/MS 

QC 
Batch 

42293-115 

Application:SPLP Reference Citation: USEPA-8270 
Analyst: Dawn M. Kaufman (DMK ) Date Analyzed: 02/16/99 

sample 
. Number 

216252 

Analytical 
Sample Description Batch 

Composite 139222 

Parameter: Liquid/Liquid Extraction USEPA Method 3510 - SPLP 
Method: Separatory Funnel Liquid-Liquid Extract. 

QC 
Batch 

42222-115 

Application:SPLP Reference Citation: USEPA-3510B 
Analyst: Brian R. Launs (BRL ) Date Analyzed: 02/15/99 

sample 
Number 

216252 

Analytical 
Sample Description Batch 

Composite 139133 

Parameter: PCB Extraction 
Method: Sonication Extraction 

QC 
Batch 

-115 

Application: SOIL Reference Citation: USEPA-3550A 
Analyst: Brian R. Launs (BRL ) Date Analyzed: 02/12/99 

Sample 
Number 

216252 

Page 1 

Analytical 
Sample Description Batch 

Composite 138646 

QC 
Batch 

-112 

Thi~ rep(1r\ ~hall n(1! he repr(1duced e>tcept in rull. withou! wrillen authorization orTriMatrix I.ah"ra!(lri€"~. Inc 
Individual "ample r€""ult" rf>la!e only !o the "ample te~ted. 

'55'55 Clenwoutlliills Parkway Sf' • PO Bux RRRli92 • Grand Rapids. MI 49'1RR-Ro92 • (o\li) 97'5-4'100· f'aK (1i\1i) 942-740""\ 



STrMatrix
44 Laboratories, Inc.

34951-

METHODS PAGE

Parameter: Semi-Volatile Extraction
Method: Separatory Funnel Liquid-Liquid Extract
Application:SPLP Reference Citation:

Analyst: Brian R. Launs (BRL ) Date Analyzed:

Sample
Number

216252

Analytical

Sample Description Batch

Composite 139009

USEPA-3510B
02/15/99

QC

Batch

-115

Parameter: Mercury, SPLP
Method: Manual Cold Vapor, Merc
Application:SPLP
Analyst: David W. Johnson

Reference Citation: USEPA-7471A
(DWJ ) Date Analyzed: 02/12/99

Sample
Number

216252

Analytical
Sample Description Batch

Composite 139178

QC
Batch

42187

Parameter: Mercury,. Total
Method: Manual Cold Vapor, Merc

Application:SOIL
Analyst: David W. Johnson

Reference Citation: USEPA-7471A
(DWJ ) Date Analy'zed: 02/15/99

Sample
Number

216252

Analytical
Sample Description Batch

-

Composite 139192

QC
Batch

42195

Parameter: Digestion Mtd. 245.1/7471 Mercury-Cold Vapor Method

Method: Digestion for Manual Cold-Vapor Mercury

Application:SPLP Reference Citation: USEPA-7470A

Analyst: Denise S. Coffey (DSC ) Date Analyzed: 02/11/99

Sample
Number

216252

Analytical
Sample Description Batch

Composite 139155

QC
Batch

Page 2

TFhis repro! shall noi he reprocduced except in full, wilIout written authorization of TriMatrix I•aboratories, Inc.

Individual sample results relate only to the sample tested.

5555 Glenwood Hills Parkway SE • P1) Box 888692 • (;rand Rapids, Ml 40588-8692 • (616) 975-4500 • Fay (616) 042-7463

~ TriMatrix 
~~ Laboratories, Inc. 

METHODS PAGE 

Parameter: Semi-Volatile Extraction 
Method: Separatory Funnel Liquid-Liquid Extract 
Application:SPLP 'Reference citation: 
Analyst: Brian R. Launs (BRL ) Date Analyzed: 

sample 
Number' 

216252 

Analytical 
sample Description Batch 

composite 139009 

Parameter: Mercury, SPLP 
Method: Manual Cold Vapor, Mercury 

34951- 1 

USEPA-3510B 
02/15/99 

QC 
Batch 

-115 

Application:SPLP Reference citation: USEPA-7471A 
Analyst: David W. Johnson (DWJ D~te Analyzed: 02/12/99 

Sample 
Number sample Description 

Analytical 
Batch 

----~-------------------------------.----------
216252 Composite 139178 

Parameter: Mercury, Total 
Method: Manual Cold Vapor, Mercury 

QC 
Batch 

42187 

Application: SOIL " Reference Citation: USEPA-7471A 
Analyst: David W, Johnson (DWJ Date Analy'zed: 02/15/99 

Sample 
Number 

216252 

Analytical 
Sample Description Batch 

" Composite 139192 

Mtd. 245.1/7471 Mercury-Cold Vapor Method 
for Manual Cold-Vapor Mercury 

QC 
Batch 

42195 

Parameter: Digestion 
Method: Digestion 
Application:SPLP Reference Citation: USEPA-7470A 
Analyst: Denise S. coffey (DSC ) Date Analyzed: 02/11/99 

Sample 
Number 

216252 

Page 2 

Analytical 
Sample Description Batch 

composite 139155 

QC 
Batch 

This reppn shall nOl he rE'pn)ducell E'XCepl in full, with,)ut wrillen awh,)rization of TriMatrix l.;,horalprie". Inc. 
jnclivielllal sample reQ!lls relate onl), 101he samplE' 1""I<"e1. 

'5'5'55 (~lenwo()tl Hills Parkway SE • PO [lox R88692 • C;rancl Rapids. Ml 4c)'5HR·R692 • (61t'i) 97'5·4')(l(l • fa); (t'i16) 942-74t'i, 



ab TrMatrix
34951- 1

METHODS PAGE

Parameter: Digestion Mtd. 245.1/7471 Mercury-Cold Vapor P
Method: Digestion for Manual Cold-Vapor Mercury
Application:SOIL Reference Citation:
Analyst: Marge A. Scott (MSS ) Date Analyzed:

Sample
Number

216252

Analytical
Sample Description Batch

Composite 139118

Parameter: PCB Scan USEPA-8081 Scan
Method: Organochlorine Pesticides & PCBs
Application:SOIL Reference Citation:
Analyst: Diane L. VanMale (DLV .) Date Analyzed:

Sample
Number

216252

Analytical
Sample Description Batch

Composite 139246

lethod

USEPA-7471A
02/12/99

QC
Batch

USEPA-8081
02/15/99

QC
Batch

42017-112

USEPA-160.3
02/09/99

QC
Batch

S42132

USEPA-1312
02/12/99

Parameter: Percent Solids
Method: Residue-Gravimetric, Dried @ 103-l05*C
Application:SOIL Reference Citation:
Analyst: Timothy M. Eldridge (TME ) Date Analyzed:

Sample
Number

216252

Analytical
Sample Description Batch

Composite 139069

Parameter: Synthetic Extraction Leaching Procedure
Method: Synthetic Precipitation Leaching - SPLP
Application:WASTE Reference Citation:
Analyst: Marge A. Scott (MSS ) Date Analyzed:

Sample
Number

216252

Sample Description

Composite

Analytical
Batch

139120

QC
Batch

Page 3

[-his report shall not he reiproduced except in full, without written authorization of'FridMatrix Labhratories, Irc.

Individtual saample results relate only to the sample tested.

5555 Glenwoocd Hills Parkway SF - P0 Box 889862 • Grand Rapids, Ml 49588-86Q2 ° (616) Q75-4500 ° Fax (6.16) 942-7463

~ TriMatrix ft Laboratories, Inc. 

34951- 1 
METHODS PAGE 

Parameter: Digestion 
Method: Digestion 
Application: SOIL 

Mtd. 245.1/7471 Mercury-Cold Vapor Method 
for Manual Cold-Vapor Mercury 

Reference Citation: USEPA-7471A 
Analyst: Marge A. Scott (MSS ) Date Analyzed: 02/12/99 

Analytical Sample 
Number Sample Description Batch 

216252 composite 139118 

Parameter: PCB Scan USEPA-8081 Scan 
Method: organochlorine Pesticides & PCBs 

QC 
Batch 

Application: SOIL Reference citation: USEPA-8081 
Analyst: Diane L. VanMale (DLV.) Date Analyzed: 02/15/99 

Sample 
Number 

216252 

Analytical 
sample Description Batch 

Composite 139246 

Parameter: Percent Solids 
Method: Residue-Gravimetric, Dried @ 103-105*C 

QC 
Batch 

42017-112 

Application: SOIL Reference Citation: USEPA-160.3 
Analyst: Timothy M. Eldridge (TME) Date Analyzed: 02/09/99 

Analytical Sample 
NumbEjr Sample Description Batch 

216252 composite 139069 

Parameter: synthetic Extraction 
Method: Synthetic Precipitation 
Application:WAsTE 
Analyst: Marge A. Scott 

Leaching Procedure 
Leaching - SPLP 

Reference citation: 
(MSS ) Date Analyzed: 

Analytical Sample 
Number Sample Description Batch 

216252 Composite 139120 

Page 3 

QC 
Batch 

. 42132 

USEPA-1312 
02/12/99 

QC 
Batch 

Thi, rE'port ,hall nOI hE' reproduced except in full, Wilhllut writtE'n aUlh(lrizati(ln of TriMalrix l.ahnralorip" Inc. 
Individual ~ample results relal<:' (lnly 10 Ihe sample te~le(1. 

555'5 Glenwood Hills Parkway <;E • PO Ilpx RRR6q2 • Grand Rapids, MI 4Q'5R8·86Q2 • (nI6) <)7'1·4500· Fax (nI6) <)42·7461 



STrinatrix
fiVLaboratories, Inc.

34951-
METHODS PAGE

Parameter: SPLP Extraction - GC/MS Semi-Volatiles
Method: Synthetic Precipitation Leaching-SPLP
Application:WASTE Reference Citation: USEPA-1312
Analyst: Jeff Glaser (JPG3) Date Analyzed: 02/09/99

Sample
Number

216252

Analytical
Sample Description Batch

Composite 139011

QC
Batch

-109

Parameter: SPLP Extraction-Pesticide USEPA Method 1311
Method: Leaching Procedure (SPLP -ORGANICS)
Application:WASTE Reference Citation: USEPA-1311
Analyst: Jeff Glaser (JPG3) Date Analyzed: 02/09/99

Sample Analytical
Number Sample Description Batch

216252 Composite 139208

Page 4 - End of Methods Page

QC
Batch

-109

lThis cepcr shall not i he reprclduced except in full, witlOcut written authorization of TriMatrix lqcoratcccie., Inc.
Individual sample results relate only cc the sample tested.

5555 Glenwod Hills parkway SE - 1"0 Box 888692 • Grand Rapids, MI 49588-86g)2 • (616) 975-4500 • Fax (616) Q42-7463

~ TriMatrix 
~~laboratOries, Inc. 

METHODS PAGE 

Parameter: SPLP Extraction -
Method: synthetic Precipitation 

GC/MS Semi-Volatiles 
Leaching-sPLP 

Application:WASTE Reference Citation: 
(JPG3) Date Analyzed: Analyst: Jeff Glaser 

Sample 
Number 

216252 

Analytical 
Sample Description Batch 

Composite 139011 

Parameter: SPLP Extraction-Pesticide USEPA Method 1311 
Method: Leaching Procedure (SPLP -ORGANICS) 
Application:WASTE Reference Citation: 
Analyst: Jeff Glaser (JPG3) Date Analyzed: 

Sample 
Number 

216252 

Analytical 
Sample Description Batch 

Composite 139208 

Page 4 - End of Methods Page 

34951- 1 

USEPA-1312 
02/09/99 

QC 
Batch 

-109 

USEPA-1311 
02/09/99 

QC 
Batch 

-109 

This '"PP0rI shall nol hp rp[w()duced eXetert in full, without writtpn alllhnrizatinn or TriMatrix l.ahorfHori",s. Inc. 
iJl(lividual s"llnpl", results r",lale nnly 10 th", sampl", t",sted. 

'55'5'5 Cknwnnd Hills Parkway SE • PO £lox RRRfi92 • Crand Rapids, MI 495RR-Rfi92 • Cfi I fi) 97'5-4')00 • Fa)! (fi I fi) 942-74fil 



& TriMatrix
410 Laboratories, Inc.

ANALYSIS-PRETREATMENT DATE SUMMARY P•

Submittal NumbeDetroit Edison
Proj: Dredge Basin - Fermi 2

Maintenance Department
Subm: February 8, 1999 Samples
Sample: Composite

Project Specific Fraction
USEPA 8081 - SPLP

Project Specific Fraction
USEPA SPLP 8270

Liquid/Liquid Extraction
USEPA Method 3510 - SPLP

PCB Extraction

Semi-Volatile Extraction

Mercury, SPLP

Mercury, Total

Digestion Mtd. 245.1/7471
Mercury-Cold Vapor Method

Digestion Mtd. 245.1/7471
Mercury-Cold Vapor Method

PCB Scan
USEPA-8081 Scan

Percent Solids

Synthetic Extraction
Leaching Procedure

SPLP Extraction -
GC/MS Semi-Volatiles

SPLP Extraction-Pesticide
USEPA Method 1311

Date Sampled:
Date Received:

Sample No:

Analysis
Run Date Hold Date

02/17/99 03/27/99

02/16/99 03/27/99

02/15/99 02/16/99

AGE

34951- 1
02/08/99
02/08/99

216252

Pretreatment
Run Date Hold Date

02/15/99 02/16/99

.02/15/99 02/16/99

02/09/99 02/22/99

02/12/99

02/15/99

02/12/99

02/15/99

02/12/99

02/22/99

02/16/99

02/24/99

02/25/99

03/08/99

02/09/99

02/11/99

02/12/99

02/22/99

03/12/99

03/08/99

02/11/99 03/12/99

02/15/99 03/24/99

02/12/99 08/07/99

02/12/99 02/22/99

02/09/99

02/12/99

03/08/99

08/07/99

02/09/99 02/22/99

02/09/99 02/22/99

Page 1 - End of Date Summary Page

This repo - .zhall not i e re prod uced except in full, witlhout written aolthorization of "l'iMatrix Iaheoratories, Inc.
Indiv'idual sample results relate only to tile sample tested.

5555 Glenwood Ifills Parkway SE • 110 Box 888692 - Grand Rapids, Ml 4L)58-869)2 - (616) (75-4500 - Fax (616) Q42-7463

~ TriMatrix ft Laboratories, Inc. 

ANALYSIS-PRETREATMENT DATE SUMMARY PAGE 

Detroit Edison 
Proj: Dredge Basin - Fermi 2 

Maintenance Department 
Subm: February 8, 1999 samples 
Sample: composite 

Project specific Fraction 
USEPA 8081 - SPLP 

Project Specific Fraction 
USEPA SPLP 8270 

Liquid/Liquid Extraction 
USEPA Method 3510 - SPLP 

PCB Extraction 

Semi-Volatile Extraction 

Mercury, SPLP 

Mercury, Total 

Digestion Mtd. 245.1/7471 
Mercury-cold Vapor Method 

Digestion Mtd. 245.1/7471 
Mercury-Cold Vapor Method 

PCB Scan 
USEPA-8081 Scan 

Percent Solids 

Synthetic Extraction 
Leaching Procedure 

SPLP Extraction -
GC/MS Semi-Volatiles 

SPLP Extraction-Pesticide 
USEPA Method 1311 

Submittal Number 
Date Sampled: 
Date Received: 

Sample No: 

Analysis 
Run Date Hold Date 

02/17/99 

02/16/99 

02/15/99 

02/12/99 

02/15/99 

02/12/99 

02/15/99 

02/12/99 

02/11/99 

02/15/99 

02/09/99 

02/12/99 

02/09/99 

02/09/99 

03/27/99 

03/27/99 

02/16/99 

02/22/99 

02/16/99 

02/24/99 

02/25/99 

03/08/99 

03/12/99 

03/24/99 

03/08/99 

08/07/99 

02/22/99 

02/22/99 

Page 1 - End of Date Summary Page 

34951- 1 
02/08/99 
02/08/99 

216252 

Pretreatment 
Run Date Hold Date 

02/15/99 02/16/99 

02/15/99 02/16/99 

02/09/99 02/22/99 

02/09/99 02/22/99 

02/11/99 03/12/99 

02/12/99 03/08/99 

02/12/99 08/07/99 

02/12/99 02/22/99 

This rE'p0rl .<hall n"t hE' rE'prnduced eX(,E'pt in full, without wril1E'1l authorization or TriMatrix LahorawriE's, Inc. 
Individual samplE' results rE'latE' only t(\ thE' samplE' tested. 

5555 Glellw()(ldllills Parkway SE· PO R()x HHHfil12 • Grant! Rapids. MI 4G'jHH-Hfil12' (fillS) l17'5-4500· Fax (1SIfi) Q42-741S1 



4 A* atrix COG No.

1ýLaboratories, Inc. Ch~ain of Custody Record N2 51903
.aoaa Glenw'ood Hills Parkway SBs PO Bo~x 888692 - randc Rapids. V1t 49588-8692

Project Manager Project Name Ns~~A a s ty-v

Correspond toFe Bottle Packing
List

Project No. Sampler (Print)'~

Date Time 7 I -Sdl No l~~i icr'
Sampled Sampled Matrix* Sample Identificati/u Re6rdcm et e Dt/ -

__ _ 0z0 AnalysisReurdCm nt

1I 1 2 1 1J ISI

6 17 I8 1 9 2

2?1~~~7? 4L _ _ .T
5- - ~ __ _ _ _ _ _ _ _ _ _ _ _

C) C) 6 P6 01 jig( 11 I-5/.\

2 __ ___;

D a t e / T i m R e e i e B y : .i R e e v d t a b B :D t / ie2 0g d i y ~ a e T m

1 2 3 4 5

7 s 9 To

(WW), Soil (SOIL), Sludge (SLG), Air, Oil, Waste (WASTE)

.,. TriMatrix ft Laboratories, Inc. 
oil55 (;ICllw()oclllilis Porkway SE • PO Box 888692 • Grand Rapids. \11 ~9588-8692 

Project Manager 

Date 
Sampled 

Time 
Sampled 

OlIO :5L& 

Received By: 

Ch.ain of Custody Record 

No's 
Correspond to 
Bottle Packing 

List 

Analysis Required/Comments 

DatelTime 

COCNo. 

N~ 51903 



Attachment 13 to
NRC3-09-0014
Page 9

NRC3-09-0014
RAI Question HY4.2.1-8

Enclosure 5

2001 SPLP Pesticides/Hg/SVOC, Total Hg, and Total PCBs
Analysis of Fermi 2 dredge basin

(following 56 pages)

Attachment 13 to 
NRC3-09-00 14 
Page 9 

NRC3-09-0014 
RAI Question HY 4.2.1-8 

Enclosure 5 

2001 SPLP Pesticides/Hg/SVOC, Total Hg, and Total PCBs 
Analysis of Fermi 2 dredge basin 

(following 56 pages) 



SLoTriMatrix" La~boratories, Inc.

September 21, 2001

Detroit Edison
Attn: Mr. Barry Muller
6400 North Dixie Highway
Newport, MI 48166

RE: Detroit Edison-Fermi 2
Pond Sludge Investigation

Dear Mr. Barry Muller

Enclosed is a copy of your laboratory report and invoice for

submittal 34951-13. This submittal was completely received on

August 30, 2001. All analyses have been validated and comply

with our Quality Control program statistics unless otherwise noted.

If you have any questions or require further information, please
do not hesitate to contact me.

Sincerely,

JLo L.• WhiteS•

Project Chemist

Enclosure

This report shall not be reproduced except in full, without written authorization of TriMatrix Laboratories, Inc.
Individual sample results relate only to the sample tested.

5560 Corporate Exchange Court SE - Grand Rapids, MI 49512 • (616) 975-4500 - Fax (616) 942-7463

~ TriMatrix 
·f~ 4boratories, inc. 

September 21, 2001 

Detroit Edison 
Attn: Mr. Barry Muller 
6400 North Dixie Highway 
Newport, MI 48166 

RE: Detroit Edison-Fermi 2 
Pond Sludge Investigation 

Dear Mr. Barry Muller 

Enclosed is a copy of your laboratory report and invoice for 
submittal 34951-13. This submittal was completely received on 
August 30, 2001. All analyses have been validated and comply 
with our Quality Control program st~tistics unless otherwise noted. 

If you have any questions or require further information, please 
do not hesitate to contact me. 

Project Chemist 

Enclosure 

This report shall not be reproduced except in full, without written authorization ofTriMatrix Laboratories, Inc. 
Individual sample results relate only to the sample tested. 

5560 Corporate Exchange Court SE • Grand Rapids, MI 49512 • (616) 975-4500 • Fax (616) 942-7463 

.c 



TriMatrixLaboratories, Inc.

34951- 13

STATEMENT OF DATA QUALIFICATIONS

Analysis: Mercury, SPLP
Manual Cold Vapor, Mercury

SPLP USEPA-7471A

Qualification:

The analysis of the Method Preparation Blank (MPB) for this

parameter, method and associated digestion/extraction batch,

had a positive value above the project reporting limit. The

corresponding sample result is < 5 times the positive MPB

value and therefore must be considered estimated.

Sample(s) Qualified: 286798 DB2001C 0-6.5'

Page 1 - End of Statement of Data Qualifications

Note: This document is included as a part of the analytical report for

the above referenced project and submittal, and should be retained

as a permanent record thereof.

This report shall not be reproduced except in full, without written authorization of TriMatrix Laboratories, Inc.

Individual sample results relate only to the sample tested.

5560 Corporate Exchange Court SE • Grand Rapids, MI 49512 • (616) 975-4500 * Fax (616) 942-7463

~ TriMatrix 
•• laboratories, Inc. 

34951- 13 
STATEMENT OF DATA QUALIFICATIONS 

Analysis: Mercury, SPLP 
Manual Cold Vapor, Mercury 
SPLP USEPA-7471A 

Qualification: 

The analysis of the Method Preparation Blank (MPB) for this 
parameter, method and associated digestion/extraction batch, 
had a positive value above the project reporting limit. The 
corresponding sample result is < 5 times the positive MPB 
value and therefore must be considered estimated. 

Sample(s) Qualified: 286798 DB2001C 0-6.5' 

Page 1 - End of Statement of Data Qualifications 

Note: This document is included as a part of the analytical report for 
the above referenced project and submittal, and should be retained 
as a permanent record thereof. 

This report shall not be reproduced except in full. without written authorization ofTriMatrix Laboratories. Inc. 
Individual sample results relate only to the sample tested. 

5560 Corporate Exchange Court SE • Grand Rapids. MI 49512 • (616) 975-4500 • Fax (616) 942-7463 



A Laboratories, Inc.

34951- 13

CASE NARRATIVE

Analysis: Project Specific Fraction

Organochlorine Pesticides

USEPA-8081 SPLP

Narrative:

The laboratory fortified blank (LFB) recovery for this batch

was above the laboratory established control limit for this

compound. All results greater than the detection limit should

be considered estimated. All results less than the detection

limit are acceptable and need no qualification.

Explanation:
Beta-BHC
Delta-BHC
4,4'-DDD
4,4'-DDE
4,4'-DDT
Methoxychlor

% Recovery
150
162
169

156
148
167

Control Limits
60 - 140

60 - 140
60 - 140

60 - 140
60 - 140

9 - 161

QC Batch/LFB Narrated: 68326/LFB-106

Analysis: Project Specific Fraction

Polychlorinated Biphenyls by GC

USEPA-8082 SOIL

Narrative:

The instrument blank for this analytical batch had a surrogate

recovery that was ouside of the upper control limit. Since there

are no positive results in the blank, no data requires qualification.

Explanation:

BLK-001

% Recovery
for Tetrachloro-m-xylene

Surrogate
120

Control
Limits

23 - 119

QC Batch Narrated: 176292

Page 1 - End of Case Narrative

This report shall not be reproduced except in full, without written authorization of TriMatrix Laboratories, Inc.

Individual sample results relate only to the sample tested.

5560 Corporate Exchange Court SE - Grand Rapids, MI 49512 * (616) 975-4500 * Fax (616) 942-7463

~ TriMatrix 
~~ laboratories, Inc. 

CASE NARRATIVE 

Analysis; Project Specific Fraction 
Organochlorine Pesticides 
USEPA-8081 SPLP 

Narrative: 

34951- 13 

The laboratory fortified blank (LFB) recovery for this batch 
was above the laboratory established control limit for this 
compound. All results greater than ·the detection limit should 
be considered estimated. All results less than the detection 
limit are acceptable and need no qualification. 

Explanation: % Recovery Control Limits 
Beta'-BHC 150 
Delta-BHC 162 
4,4'-DDD 169 
4,4'-DDE 156 
4,4'-DDT 148 
Methoxychlor 167 

QC Batch/LFB Narrated: 68326/LFB-106 

Analysis; Project Specific Fraction 
Polychlorinated Biphenyls by GC 
USEPA-8082 SOIL 

Narrative: 

60 140 
60 - 140 
60 - 140 
60 - 140 
60 - 140 

9 - 161 

The instrument blank for this analytical batch had a surrogate 
recovery that was ouside of the upper control limit. Since there 
are no positive results in the blank, no data requires qualification. 

Explanation: % Recovery Control 
for Tetrachloro-m-xylene Limits 

Surrogate 
BLK-001 120 23 - 119 

QC Batch Narrated: 176292 

Page 1 - End of Case Narrative 

This report shall not be reproduced except in full. without written authorization ofTriMatrix Laboratories. Inc. 
Individual sample results relate only to the sample tested. 

5560 Corporate Exchange Court SE • Grand Rapids. MI 49512 • (616) 975-4500 • Fax (616) 942-7463 



LT Matrix
€•Laboratories, Inc.

ANALYTICAL REPORT

Detroit Edison
Project: Detroit Edison-Fermi 2

Pond Sludge Investigation

Submittal: August 28, 2001 Samples

Submittal #:
Sampled:
Sampler:
Received:

34951-13
08/28/01 @ 12:10

Wooster
08/29/01 @ 15:27

Sample #:
Sample ID:

Matrix:

286796
DB2001A
0-10'

Analytical Quant.

Parameter Result Limit

Analysis Reference
Date Chem CitationUnit

Mercury, SPLP
Percent Solids
Mercury, Total

<0.0004 0.0004 mg/L 09/07/01 DSC

67 0.1 % 08/31/01 MRJ

<0.10 0.10 mg/kg dry 09/04/01 MSS

USEPA-7471A
USEPA-160.3
USEPA-7471A

Page 1

This report shall not be reproduced except in full, without written authorization of TriMatrix Laboratories, Inc.

Individual sample results relate only to the sample tested.

5560 Corporate Exchange Court SE - Grand Rapids, MI 49512 • (616) 975-4500 ° Fax (616) 942-7463

~ TriMatrix 
.~ laboratories, Inc. 

ANALYTICAL REPORT 

Detroit Edison 
Project: Detroit Edison-Fermi 2 

Pond Sludge Investigation 
Submittal: August 28, 2001 Samples 

Sample #: 286796 
Sample ID: DB2001A 

0-10' 

Matrix: 

Parameter 
-------------------------
Mercury, SPLP 
Percent Solids 
Mercury, Total 

Page 1 

Analytical 
Result 

----------
<0.0004 

67 
<0.10 

Submittal #: 
Sampled: 
Sampler: 
Received: 

Quant. 
Limit Unit 
--------- ----------
0.0004 mg/L 
0.1 % 
0.10 mg/kg dry 

34951-13 
08/28/01 @ 12:10 
Wooster 
08/29/01 @ 15:27 

Analysis Reference 
Date Chem Citation 

-------- ---------------

09/07/01 DSC USEPA-7471A 
08/31/01 MRJ USEPA-160.3 
09/04/01 MSS USEPA-7471A 

This report shall not be reproduced except in full, without written authorization ofTriMatrix Laboratories, Inc. 
Individual sample results relate only to the sample tested. 

5560 Corporate Exchange Court SE • Grand Rapids, MI 49512 • (616) 975-4500 • Fax (616) 942-7463 



nTr xatri.ý4 Lboratorles, Inc.

ANALYTICAL REPORT

Detroit Edison
Project: Detroit Edison-Fermi 2

Pond Sludge Investigation

Submittal: August 28, 2001 Samples

Submittal #:
Sampled:
Sampler:
Received:

34951-13
08/28/01 @ 12:10
Wooster
08/29/01 @ 15:27

09/06/01 by DJM
09/07/01 by JMK1

USEPA-8270C
1
A-176209, Q-068284

Sample #:
Sample ID:

286796
DB2001A

0-l0o

Extracted:
Analyzed:
Ref. Citation:
Dilution Factor:
Batch Numbers:Matrix:

CAS Number

83-32-9
208-96-8
62-53-3
120-12-7
65-85-0
56-55-3
205-99-2
207-08-9
191-24-2
50-32-8
100-51-6
111-91-1

111-44-4
108-60-1

117-81-7

101-55-3
85-68-7
106-47-8
59-50-7
91-58-7
95-57-8
7005-72-3

218-01-9
53-70-3
132-64-9
84-74-2
95-50-1
541-73-1
106-46-7
91-94-1

Project Specific Fraction
USEPA SPLP 8270

Acenaphthene

Acenaphthylene

Aniline
Anthracene
Benzoic Acid
Benzo (a) Anthracene
Benzo (b) Fluoranthene
Benzo (k) Fluoranthene
Benzo (g,h,i,) Perylene

Benzo (a) Pyrene
Benzyl Alcohol
Bis (2-Chloroethoxy)-

Methane
Bis (2-'Chloroethyl) Ether
Bis (2-Chloroisopropyl)-

Ether
Bis (2-ethylhexyl)-

Phthalate
4-Bromophenyl Phenylether

Butyl Benzyl Phthalate
4-Chloroaniline
4-Chloro-3-Methylphenol
2-Chloronaphthalene
2-Chlorophenol
4-Chlorophenylphenyl-

Ether
Chrysene
Dibenzo (a,h) Anthracene
Dibenzofuran
Di-n-Butylphthalate
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
3,3'-Dichlorobenzidine

Analytical
Result
(mg/L)

<0.005

<0.005

<0.005
<0.005
<0.050
<0.005
<0.005
<0.005
<0.005
<0.005
<0.050
<0.005

<0.005
<0.005

<0.005

<0.005

<0.005
<0.020
<0.005
<0.005
<0.005
<0.005

<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.020

Quantitation
Limit
(mg/L)

0.005
0.005
0.005
0.005
0.050
0.005

0.005
0.005
0.005
0.005
0.050
0.005

0.005
0.005

0.005

0.005
0.005
0.020
0.005
0.005
0.005
0.005

0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.020

Page 2

This report shall nut be reproduced except in full, without written authorization of TriMatrix Laboratories, Inc.

Individual sample results relate only to the sample tested.

5560 Corporate Exchange Court SE • Grand Rapids, MI 49512 ° (616) 975-4500 • Fax (616) 942-7463

~ TriMatrix 
•• Laboratories, Inc. 

ANALYTICAL REPORT . 

Detroit Edison Submittal #: 
Project: Detroit Edison-Fermi 2 Sampled: 

34951-13 
08/28/01 @ 12:10 
Wooster Pond Sludge Investigation 

Submittal: August 28, 2001 Samples 
Sampler: 
Received: 08/29/01 @ 15:27 

Sample #: 
Sample ID: 

Matrix: 

286796 
DB2001A 
0-10' 

CAS Number 

83-32-9 
208-96-8 
62-53-3 
120-12-7 
65-85-0 
56-55-3 
205-99-2 
207-08-9 
191-24-2 
50-32-8 
100-51-6 
111-91-1 

111-44-4 
108-60-1 

117-81-7 

101-55-3 
85-68-7 
106-47-8 
59-50-7 
91-58-7 
95-57-8 
7005-72-3 

218-01-9 
53-70-3 
132-64-9 
84-74-2 
95-50-1 
541-73-1 
106-46-7 
91-94-1 

Page 2 

Extracted: 
Analyzed: 
Ref. Citation: 
Dilution Factor: 
Batch Numbers: 

09/06/01 by DJM 
09/07/01 by JMK1 
USEPA-B270C 
1 
A-176209, Q-068284 

Project Specific Fraction 
USEPA SPLP 8270 

Analytical 
Result 
(mg/L) 

Quantitation 
Limit 
(mg/L) 

Acenaphthene 
Acenaphthylene 
Aniline 
Anthracene 
Benzoic Acid 
Benzo (a) Anthracene 
Benzo (b) Fluoranthene 
Benzo (k) Fluoranthene 
Benzo (g,h,i,) Perylene 
Benzo (a) pyrene 
Benzyl Alcohol 
Bis (2-Chloroethoxy)

Methane 
Bis (2~Chloroethyl) Ether 
Bis (2-Chloroisopropyl)

Ether 
Bis (2-ethylhexyl)-

Phthalate 
4-Bromophenyl Phenylether 
Butyl Benzyl Phthalate 
4-Chloroaniline 
4-Chloro-3-Methylphenol 
2-Chloronaphthalene 
2-Chlorophenol 
4-Chlorophenylphenyl-

Ether 
Chrysene 
Dibenzo (a,h) Anthracene 
Dibenzofuran 
Di-n-Butylphthalate 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
3,3'-Dichlorobenzidine 

<0.005 
<0.005 
<0.005 
<0.005 
<0.050 
<0.005 
<0.005 
<0.005 
<0.005 
<0.005 
<0.050 
<0.005 

<0.005 
<0.005 

<0.005 

<0.005 
<0.005 
<0.020 
<0.005 
<0.005 
<0.005 
<0.005 

<0.005 
<0.005 
<0.005 
<0.005 
<0.005 
<0.005 
<0.005 
<0.020 

0.005 
0.005 
0.005 
0.005 
0.050 
0.005 
0.005 
0.005 
0.005 
0.005 
0.050 
0.005 

0.005 
0.005 

0.005 

0.005 
0.005 
0.020 
0.005 
0.005 
0.005 
0.005 

0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.020 

This report shaH nut be reproduced except in full. without written authorization ofTriMatrix Laboratories. Inc. 
Individual sample results relate only to the sample tested. 
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" Laboratories Inc.

ANALYTICAL REPORT

Detroit Edison
Project: Detroit Edison-Fermi 2

Pond Sludge Investigation

Submittal: August 28, 2001 Samples

Submittal #:
Sampled:
Sampler:
Received:

34951-13
08/28/01 @ 121:10
Wooster
08/29/01 @ 15:27

09/06/01 by DJM
09/07/01 by JMKI
USEPA-8270C
1
A-176209, Q-068284

Sample #:
Sample ID:

286796
DB2001A
0-10'

Extracted:
Analyzed:
Ref. Citation:
Dilution Factor:
Batch Numbers:Matrix:

CAS Number

120-83-2

84-66-2
105-67-9
131-11-3
534-52-1

51-28-5
121-14-2
606-20-2
117-84-0
206-44-0
86-73-7
118-74-1
87-68-3
77-47-4
67-72-1
193-39-5
78-59-1
91-57-6
95-48-7
106-44-5
91-20-3
88-74-4
99-09-2
100-01-6
98-95-3
88-75-5
100-02-7
86-30-6
621-64-7
87-86-5
85-01-8
108-95-2
129-00-0

Project Specific Fraction

USEPA SPLP 8270

2,4-Dichlorophenol
Diethylphthalate
2,4-Dimethylphenol
Dimethylphthalate
4,6-Dinitro-

2-Methylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene

2,6-Dinitrotoluene
Di-n-Octylphthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno (1,2,3-cd) Pyrene
Isophorone
2-Methylnaphthalene
2-Methylphenol
4-Methylphenol
Naphthalene
2-Nitroaniline
3-Nitroaniline
4-Nitroaniline
Nitrobenzene
2-Nitrophenol
4-Nitrophenol
N-Nitroso-di-Phenylamine
N-Nitrosodi-n-Propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene

Analytical
Result
(mglL)

<0.005
<0.005
<0.005
<0.005
<0.020

<0.020
<0.005
<0.005
<0.005
<0.005
<0.005
<0.0001
<0.0001
<0.002
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.020
<0.020
<0.020
<0.005
<0.005

<0.020
<0.005
<0 .005
<0.020
<0.005
<0 .005

<0 .005

Quantitation
Limit
(mg/L)

0.005
0.005
0.005
0.005
0.020

0.020
0.005
0.005
0.005
0.005
0.005
0.0001
0.0001
0.002
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.020
0.020
0.020
0.005
0.005

0.020
0.005
0.005
0.020
0.005
0.005
0.005
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Individual sample results relate only to the sample tested. " .
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~ TriMatrix 
~. Laboratories, Inc. 

ANALYTICAL REPORT 

Detroit Edison 
Project: 

Submittal: 

Sample #: 
Sample ID: 

Matrix: 

Detroit Edison-Fermi 2 
Pond Sludge Investigation 
August 28, 20"01 Samples 

286796 
DB2001A 
0-10' 

Submittal #: 
Sampled: 
Sampler: 
Received: 

Extracted: 
Analyzed: 
Ref. Citation: 
Dilution Factor: 
Batch Numbers: 

34951-13 
08/28/01 @ 12:10 
Wooster 
08/29/01 @ 15:27 

09/06/01 by DJM 
09/07/01 by JMKl 
USEPA-8270C 
1 
A-176209, Q-068284 

Analytical Quantitation 
Project Specific Fraction Result Limit 

CAS Number , USEPA SPLP 8270 (mg/L) (mg/L) 
----------- ------------------------- ------------ ------------
120-83-2 2,4-Dichlorophenol <0.005 0.005 
84-66-2 Diethylphthalate <0.005 0.005 
105-67-9 2,4-Dimethylphenol <0.005 0.005 
131-11-3 Dimethylphthalate <0.005 0.005 
534-52-1 4,6-Dinitro- <0.020 0.020 

2-Methylphenol 
51-28-5 2,4-Dinitrophenol <0.020 0.020 
121-14-2 2,4-Dinitrotoluene <0.005 0.005 
606-20-2 2,6-Dinitrotoluene <0,005 0.005 
117-84-0 Di-n-Octylphthalate <0.005 0.005 
206-44-0 Fluoranthene <0.005 0.005 
86-73-7 Fluorene <0.005 0.005 
118-74-1 Hexachlorobenzene <0.0001 0.0001 
87-68-3 Hexachlorobutadiene <0.0001 0.0001 
77-47-4 Hexachlorocyclopentadiene <0.002 0.002 
67-72-1 Hexachloroethane <0.005 0.005 
193-39-5 Indeno (1,2,3-cd) pyrene <0.005 0.005 
78-59-1 Isophorone <0.005 0.005 
91-57-6 2-Methylnaphthalene <0.005 0.005 
95-48-7 2-Methylphenol <0.005 0.005 . 
106-44-5 4-Methylphenol <0.005 0.005 
91-20-3 Naphthalene <0.005 0.005 
88-74-4 2-Nitroaniline <0.020 0.020 
99-09-2 3-Nitroaniline <0.020 0.020 
100-01-6 4-Nitroaniline <0.020 0.020 
98-95-3 Nitrobenzene <0.005 0.005 
88-75-5 2-Nitrophenol <0.005 0.005 
100-02-7 4-Nitrophenol <0.020 0.020 
86-30-6 N-Nitroso-di-Phenylamine <0.005 0.005 
621-64-7 N-Nitrosodi-n-Propylamine <0.005 0.005 
87-86-5 P~ntachlorophenol <0.020 0.020 
85-01-8 Phenanthrene <0.005 0.005 
108-95-2 Phenol <0.005 0.005 
129-00-0 pyrene <0.005 0.005 
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LTabMatrinx

ANALYTICAL REPORT

Detroit Edison
Project: Detroit Edison-Fermi 2

Pond Sludge Investigation

Submittal: August 28, 2001 Samples

Submittal #:

Sampled:
Sampler:
Received:

34951-13
08/28/01 @ 12:10

Wooster
08/29/01 @ 15:27

09/06/01 by DJM

09/07/01 by JMKI
USEPA-8270C
1
A-176209, Q-068284

Sample #:
Sample ID:

286796
DB2001A
0-10'

Extracted:
Analyzed:
Ref. Citation:
Dilution Factor:
Batch Numbers:Matrix:

CAS Number

120-82-1
95-95-4
88-06-2

Project Specific Fraction

USEPA SPLPý8270

1,2,4-Trichlorobenzene
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol

Analytical
Result
(mg/L)

<0.005
<0.050
<0.005

Quantitation
Limit
(mg/L)

0.005
0.050
0.005
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Individual sample results relate only to the sample tested.
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~ TriMatrix 
~~ Laboratories, Inc, 

ANALYTICAL REPORT 

Detroit Edison Submittal #: 
Project: Detroit Edison-Fermi 2 Sampled: 

34951-13 
08/28/01 @ 12:10 
Wooster Pond Sludge Investigation 

Submittal: August 28, 2001 Samples 
Sampler: 
Received: 08/29/01 @ 15:27 

Sample #: 
Sample ID: 

Matrix: 

286796 
DB2001A 
0-10' 

CAS Number 

120-82-1 
95-95-4 
88-06-2 

Page 4 

Extracted: 
Analyzed: 
Ref. Citation: 
Dilution Factor: 
Batch Numbers: 

09/06/01 by DJM 
09/07/01 by JMK1 
USEPA-8270C 
1 
A-176209, Q-068284 

Project Specific Fraction 
USEPA SPLP\8270 

Analytical 
Result 
(mg/L) 

Quantitation 
Limit 
(mg/L) 

1,2,4-Trichlorobenzene 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 

<0.005 
<0.050 
<0.005 

0.005 
0.050 
0.005 

This report shall not be reproduced except in full, without written authorization ofTriMatrix Laboratories, Inc. 
Individual sample results relate only to the sample tested. 

5560 Corporate Exchange Court SE • Grand Rapids. MI 49512 • (616) 975-4500 • Fax (616) 942-7463 



#W• aboratories, Inc.

ANALYTICAL REPORT

Detroit Edison
Project: Detroit Edison-Fermi 2

Pond Sludge Investigation

Submittal: August 28, 2001 Samples

Submittal #:

Sampled:
Sampler:
Received:

34951-13
08/28/01 @ 12:10
Wooster
08/29/01 @ 15:27

09/06/01 by DJM
09/07/01 by JDM
USEPA-8081A
1
A-176292, Q-068326

Sample #:
Sample ID:

286796

DB2001A
0-10'

Extracted:
Analyzed:
Ref. Citation:
Dilution Factor:
Batch Numbers:Matrix:

CAS Number

309-00-2
319-84-6
319-85-7
319-86-8
58-89-9
57-74-9
72-54-8
72-55-9
50-29-3
60-57-1
115-29-7
33213-65-9
1031-07-8
72-20-8
7421-93-4
76-44-8
1024-57-3
72-43-5
8001-35-2

Project Specific Fraction
USEPA 8081 - SPLP

Aldrin
Alpha-BHC
Beta-BHC
Delta-BHC
Lindane
Chlordane (technical)
4,4 -DDD
4,41-DDE
4,41-DDT
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan Sulfate
Endrin
Endrin Aldehyde
Heptachlor
Heptachlor Epoxide
Methoxychlor
Toxaphene

Analytical
Result
(mg/L)

<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001

Quantitation
Limit,
(mg/L)

0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.00i

0.001
0.001
0.001
0.001

Page 5

This report shall not be reproduced except in full, without written authorization of TriMatrix Laboratories, Inc.

Individual sample results relate only to the sample tested.
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~ TriMatrix 
~. Laboratories, Inc. 

ANALYTICAL REPORT 

Detroit Edison 
Project: Detroit Edison-Fermi 2 

Pond Sludge Investigation 
Submittal: August 28, 2001 Samples 

Sample #: 286796 
Sample ID: DB2001A 

0-10' 

Matrix: 

Submittal #: 
Sampled: 
Sampler: 
Received: . 

Extracted: 
Analyzed: 
Ref. Citation: 
Dilution Factor: 
Batch Numbers: 

34951-13 
08/28/01 @ 12:10 
Wooster 
08/29/01 @ 15:27 

09/06/01 by DJM 
09/07/01 by JDM 
USEPA-8081A 
1 
A-176292, Q-068326 

Analytical Quantitation 
Project Specific Fraction Result Limit 

CAS Number USEPA 8081 - SPLP (mg/L) (mg/L) 
----------- ------------------------- ------------ ------------
309-00-2 Aldrin <0.001 0.001 
319-84-6 Alpha-BHC <0.001 0.001 
319-85-7 Beta-BHC <0.001 0.001 
319-86-8 Delta-BHC <0.001 0.001 
58-89-9 Lindane <0.001 0.001 
57-74-9 Chlordane (technical) <0.001 0.001 
72-54-8 4,4'-DDD <0.001 0.001 
72-55-9 4,4'-DDE <0.001 0.001 
50-29-3 4,4'-DDT <0.001 0.001 
60-57-1 Dieldrin <0.001 0.001 
115-29-7 Endosulfan I <0.001 0.001 
33213-65-9 Endosulfan II <0.001 0.001 
1031-07-8 Endosulfan Sulfate <0.001 0.001 
72-20-8 Endrin <0.001 0.001 
7421-93-4 Endrin Aldehyde <0.001 0.001 
76-44-8 Heptachlor <0.001 0.001 
1024-57-3 Heptachlor Epoxide <0.001 0.001 
72-43-5 Methoxychlor <0.001 0.001 
8001-35-2 Toxaphene <0.001 0.001 
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A Laboratories, Inc.

ANALYTICAL REPORT

Detroit Edison
Project: Detroit Edison-Fermi 2

Pond Sludge Investigation

Submittal: August 28, 2001 Samples

Submittal #:
Sampled:
Sampler:
Received:

34951-13
08/28/01 @ 12:10

Wooster
08/29/01 @ 15:27

09/04/01 by CMG
09/10/01 by JDM

USEPA-8082
1

A-176265, Q-068321

Sample #:
Sample ID:

286796
DB2001A
0-10'

Extracted:
Analyzed:
Ref. Citation:
Dilution Factor:
Batch Numbers:Matrix:

CAS Number

12674-11-2
11104-28-2
11141-16-5
53469-21-9
12672-29-6
11097-69-1
11096-82-5

Project Specific Fraction
USEPA 8082 in Soil

PCB-1016
PCB-1221
PCB-1232
PCB-1242

PCB-1248
PCB-1254
PCB-1260

Analytical
Result

(mg/kg dry)

<0.33
<0. 33

<0.33
<0.33
<0.33
<0.33
<0.33

Quantitation
Limit

(mg/kg dry)

0.33
0 .33

0.33
0.33
0.33
0.33
0.33

Page 6

This report shall not be reproduced except in full, without written authorization ofTriMatrix Laboratories, Inc.
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~ TriMatrix 
~. Laboratories. Inc. 

ANALYTICAL REPORT 

Detroit Edison 
Project: Detroit Edison-Fermi 2 

Pond Sludge Investigation 
Submittal: August 28, 2001 Samples 

Sample #: 286796 
Sample ID: DB2001A 

0-10' 

Matrix: 

Project Specific 
CAS Nwnber USEPA 8082 in 

Submittal #: 
Sampled: 
Sampler: 
Received: 

Extracted: 
Analyzed: 
Ref. Citation: 
Dilution Factor: 
Batch Numbers: 

34951-13 
08/28/01 @ 12:10 
Wooster 
08/29/01 @ 15:27 

09/04/01 by CMG 
09/10/01 by JDM 
USEPA-8082 
1 
A-176265, Q-068321 

Analytical Quantitation 
Fraction Result Limit 
Soil (mg/kg dry) (mg/kg dry) 

------~---- ------------------------- ------------ ------------
12674-11-2 PCB-1016 <0.33 0.33 
11104-28-2 PCB-1221 <0.33 0.33 
11141-16-5 PCB-1232 <0.33 0.33 
53469-21-9 PCB-1242 <0.33 0.33 
12672-29-6 PCB-1248 <0.33 0.33 
11097-69-1 PCB-1254 <0.33 0.33 
11096-82-5 PCB-1260 <0.33 0.33 
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TriMatrix• Laboratories, Inc.

ANALYTICAL REPORT

Detroit Edison
Project: Detroit Edison-Fermi 2

Pond Sludge Investigation

Submittal: August 28, 2001 Samples

Submittal #:
Sampled:
Sampler:
Received:

34951-13
08/28/01 @ 13:00

Wooster
08/29/01 @ 15:27

Sample #:

Sample ID:

Matrix:

286797
DB2001B
0-7.5'

Parameter

Mercury, SPLP
Percent Solids
Mercury, Total

Analytical Quant.
Result Limit

<0.0004 0.0004
67 0.1

Unit

mg/L

mg/kg dry

Analysis
Date

09/07/01
08/31/01
09/04/01

Chem

DSC
MRJ
MSS

Reference
Citation

USEPA-7471A
USEPA-160.3
USEPA-7471A

0.19 0.10

Page 7
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~ TriMatrix 
f~ laboratories. Inc. 

ANALYTICAL REPORT 

Detroit Edison 
Project: Detroit Edison-Fermi 2 

Pond Sludge Investigation 
Submittal: August 28, 2001 Samples 

Sample #: 286797 
Sample ID: DB2001B 

0-7.5' 

Matrix: 

Parameter 
-------------------------
Mercury, SPLP 
Percent Solids 
Mercury, Total 

Page 7 

Analytical 
Result 

----------
<0.0004 

67 
0.19 

Submittal #: 
Sampled: 
Sampler: 
Received: 

Quant. 
Limit Unit 
---.------ --------- ..... 

0.0004 mg/L 
0.1 % 
0.10 mg/kg dry 

34951-13 
08/28/01 @ 13:00 
Wooster 
08/29/01 @ 15:27 

Analysis Reference 
Date Cham Citation 

-------- ---------------
09/07/01 DSC USEPA-7471A 
08/31/01 MRJ USEPA-160.3 
09/04/01 MSS USEPA-7471A 

This report shall not be reproduced except in full. without written authorization ofTriMatrix Laboratories. Inc. 
Individual sample results relate only to the sample tested. 

5560 Corporate Exchange Court SE • Grand Rapids, MI 49512 • (616) 975-4500 • Fax (616) 942-7463 



TrEMatrixSLaboratories, Inc.

ANAYTICAL REPORT

Detroit Edison
Project: Detroit Edison-Fermi 2

Pond Sludge Investigation

Submittal: August 28, 2001 Samples

Submittal #:

Sampled:
Sampler:
Received:

34951-13
08/28/01 @ 13:00

Wooster
08/29/01 @ 15:27

09/06/01 by DJM

09/07/01 by JMKl

USEPA-8270C
1
A-176209, Q-068284

Sample #:
Sample ID:

286797
DB2001B
0-7.5'

Extracted:
Analyzed:
Ref. Citation:
Dilution Factor:
Batch Numbers:Matrix:

CAS Number

83-32-9
208-96-8
62-53-3
120-12-7
65-85-0
56-55-3
205-99-2
207-08-9
191-24-2
50-32-8
100-51-6
111-91-1

111-44-4
108-60-1

117-81-7

101-55-3
85-68-7
106-47-8
59-50-7
91-58-7
95-57-8
7005-72-3

218-01-9
53-70-3
132-64-9
84-74-2
95-50-1
541-73-1
106-46-7
91-94-1

Project Specific Fraction
USEPA SPLP 8270

Acenaphthene
Acenaphthylene

Aniline
Anthracene
Benzoic Acid
Benzo (a) Anthracene
Benzo (b) Fluoranthene
Benzo (k) Fluoranthene
Benzo (g,h,i,) Perylene

Benzo (a) Pyrene
Benzyl Alcohol
Bis (2-Chloroethoxy)-

Methane
Bis (2-Chloroethyl) Ether

Bis (2-Chloroisopropyl)-
Ether

Bis (2-ethylhexyl)-
Phthalate

4-Bromophenyl Phenylether
Butyl Benzyl Phthalate

4-Chloroaniline
4-Chloro-3-Methylphenol
2-Chloronaphthalene
2-Chlorophenol
4-Chlorophenylphenyl-

Ether
Chrysene
Dibenzo (a,h) Anthracene

Dibenzofuran
Di-n-Butylphthalate
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
3,3'-Dichlorobenzidine

Analytical
Result
(mg/L)

<0.005
<0.005
<0.005
<0 .005

<0.050
<0 .00.5
<0. 005
<0.005
<0.005
<0.005
<0.050
<0.005

<0.005
<0.005

<0.005

<0.005
<0.005
<0.020
<0.005
<0.005
<0.005
<0.005

<0.005
<0.005
<0.005

<0.005
<0.005
<0.005
<0.005
<0.020

Quantitation
Limit
(mg/L)

0.005
0.005
0.005
0.005
0.050
0.005

0.005
0.005
0.005
0.005

0.050
0.005

0.005

0.005

0.005
0.005
0.020
0.005
0.005
0.005
0.005

0.005
0.005
0.005
0.005
0.005
0.005
0.005

0.020
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~ TriMatrix 
~~ Laboratories, Inc. 

ANALYTICAL REPORT 

Detroit Edison Submittal #: 
Project: 

Submittal: 

Detroit Edison-Fermi 2 
Pond Sludge Investigation 
August 28, 2001 Samples 

Sampled: 
Sampler: 
Received: 

34951-13 
08/28/01 @ 13:00 
Wooster 
08/29/01 @ 15:27 

Sample #: 
Sample ID: 

Matrix: 

286797 
DB2001B 
0-7.5' 

CAS Number 

83-32-9 
208-96-8 
62-53-3 
120-12-7 
65-85-0 
56-55-3 
205-99-2 
207-08-9 
191-24-2 
50-32-8 
100-51-6 
111-91-1 

111-44-4 
108-60-1 

117-81-7 

101-55-3 
85-68-7 
106-47-8 
59-50-7 
91-58-7 
95-57-8 
7005-72-3 

218-01-9 
53-70-3 
132-64-9 
84-74-2 
95-50-1 
541-73-1 
106-46-7 
91-94-1 

Page 8 

Extracted: 
Analyzed: 
Ref. Citation: 
Dilution Factor: 
Batch Numbers: 

09/06/01 by DJM 
09/07/01 by JMKl 
USEPA-8270C 
1 
A-176209, Q-068284 

Project Specific Fraction 
USEPA SPLP 8270 

Analytical 
Result 
(mg/L) 

Quantitation 
Limit 
(mg/L) 

Acenaphthene 
Acenaphthylene 
Aniline 
Anthracene 
Benzoic Acid 
Benzo (a) Anthracene 
Benzo (b) Fluoranthene 
Benzo (k) Fluoranthene 
Benzo (g,h,i,) Perylene 
Benzo (a) pyrene 
Benzyl Alcohol 
Bis (2-Ch1oroethoxy)

Methane 
Bis (2-Chloroethyl) Ether 
Bis (2-Ch1oroisopropyl)

Ether 
Bis (2-ethylhexyl)-

phthalate 
4-Bromopheny1 Phenylether 
Butyl Benzyl Phthalate 
4-Chloroaniline 
4-Chloro-3-Methylphenol 
2-Chloronaphthalene 
2-Chlorophenol 
4-Chlorophenylphenyl-

Ether 
Chrysene 
Dibenzo (a,h) Anthracene 
Dibenzofuran 
Di-n-Butylphthalate 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
3,3'-Dichlorobenzidine 

1 
I 

<0.005 
<0.005 
<0.005 
<0.005 
<0.050 
<0.00.5 
<0.005 
<0.005 
<0.005 
<0.005 
<0.050 
<0.005 

<0.005 
<0.005 

<0.005 

<0.005 
<0.005 
<0.020 
<0.005 
<0.005 
<0.005 
<0.005 

<0.005 
<0.005 
<0.005 
<0.005 
<0.005 
<0.005 
<0.005 
<0.020 

0.005 
0.005 
0.005 
0.005 
0.050 
0.005 
0.005 
0.005 
0.005 
0.005 
0.050 
0.005 

0.005 
0.005 

0.005 

0.005 
0.005 
0.020 
0.005 
0.005 
0.005 
0.005 

0.005 
0.005 
0.005 
0.'005 
0.005 
0.005 
0.005 
0.020 

This report shall not be reproduced except in full, without written authorization ofTriMatrix Laborarories, Inc. 
Individual sample results relate only to the sample tested. 
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ATriMatrixSLaboratories, Inc.

ANALYTICAL REPORT

Detroit Edison
Project: Detroit Edison-Fermi 2

Pond Sludge Investigation

Submittal: August 28, 2001 Samples

Submittal #:
Sampled:
Sampler:
Received:

34951-13
08/28/01 @ 13:00

Wooster
08/29/01 8 15:27

09/06/01 by DJM

09/07/01 by JMKI

USEPA-8270C
1
A-176209, Q-068284

Sample #:
Sample ID:

286797
DB2001B
0-7.5'

Extracted:
Analyzed:
Ref. Citation:
Dilution Factor:
Batch Numbers:

Matrix:

CAS Number

120-83-2
84-66-2
105-67-9
131-11-3
534-52-1

51-28-5
121-14-2
606-20-2
117-84-0
206-44-0
86-73-7
118-74-1
87-68-3
77-47-4
67-72-1
193-39-5
78-59-1
91-57-6
95-48-7
106-44-5
91-20-3
88-74-4
99-09-2
100-01-6
98-95-3
88-75-5
100-02-7
86-30-6
621-64-7
87-86-5
85-01-8
108-95-2
129-00-0

Project Specific Fraction
USEPA SPLP 8270

.........................

2,4-Dichlorophenol

Diethylphthalate
2,4-Dimethylphenol
Dimethylphthalate
4,6-Dinitro-

2-Methylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
Di-n-Octylphthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno (1,2,3-cd) Pyrene

Isophorone
2-Methylnaphthalene
2-Methylphenol
4-Methylphenol
Naphthalene
2-Nitroaniline
3-Nitroaniline
4-Nitroaniline
Nitrobenzene
2-Nitrophenol
4-Nitrophenol
N-Nitroso-di-Phenylamine
N-Nitrosodi-n-Propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene

Analytical
Result
(mg/L)

<0.005

<0.005
<0.005
<0.005
<0.020

<0.020
<0.005
<0.005
<0.005
<0.005
<0.005
<0.0001
<0.0001
<0.002
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005

<0.020
<0.020
<0.020
<0.005
<0.005

<0.020
<0.005
<0.005
<0.020
<0.005
<0.005
<0.005

Quantitation
Limit
(mg/L)

0.005
0.005
0.005
0.005
0.020

0.020
0.005
0.005
0.005
0.005
0.005
0.0001
0.0001
0.002
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.020
0.020
0.020
0.005
0.005

0*020
0.005
0.005
0'020
0.005
0.005
0.005
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Individual sample results relate only to the sample tested,
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~ TriMatrix 
.~ laboratories, Inc. 

ANALYTICAL REPORT 

Detroit Edison SUbmittal #: 
Project: Detroit Edison-Fermi 2 Sampled: 

34951-13 
08/28/01 @ 13:00 
Wooster Pond Sludge Investigation 

Submittal: August 28, 2001 Samples 
Sampler: 
Received: 08/29/01 @ 15:27 

Sample #: 286797 
Sample ID: DB2001B 

0-7.5' 

Matrix: 

CAS Number 
-----------
120-83-2 
84-66-2 
105-67-9 
131-11-3 
534-52-1 

51-28-5 
121-14-2 
606-20-2 
117-84-0 
206-44-0 
86-73-7 
118-74-1 
87-68-3 
77-47-4 
67-72-1 
193-39-5 
78-59-1 
91-57-6 
95-48-7 
106-44-5 
91-20-3 
88-74-4 
99-09-2 
100-01-6 
98-95-3 
88-75-5 
100-02-7 
86-30-6 
621-64-7 
87-86-5 
85-01-8 
108-95-2 
129-00-0 

Page 9 

Extracted: 
Analyzed: 
Ref. Citation: 

09/06/01 by DJM 
09/07/01 by JMKl 
USEPA-8270C 

Dilution Factor: 1 
Batch Numbers: A-176209, Q-068284 

Analytical Quantitation 
Project Specific Fraction Result Limit 

USEPA SPLP 8270 (mg/L) (mg/L) 

------------------~------ ------------ ------------

2,4-Dichlorophenol <0.005 0.005 
Diethylphthalate <0.005 0.005 
2,4-Dimethylphenol <0.005 0.005 
Dimethylphthalate <0.005 0.005 
4,6-Dinitro- <0.020 0.020 

2-Methylphenol 
2,4-Dinitrophenol <0.020 0.020 
2,4-Dinitrotoluene <0.005 0.005 
2,6-Dinitrotoluene <0.005 0.005 
Di-n~Octylphthalate <0.005 0.005 
Fluoranthene <0.005 0.005 
Fluorene <0.005 0.005 
Hexachlorobenzene <0.0001 0.0001 
Hexachlorobutadiene <0.0001 0.0001 
Hexachlorocyclopentadiene <0.002 0.002 
Hexachloroethane <0.005 0.005 
Indeno (1,2,3-cd) pyrene <0.005 0.005 
Isophorone <0.005 0.005 
2-Methylnaphthalene <0.005 0.005 
2-Methylphenol <0.005 0.005 
4-Methylphenol <0.005 0.005 
Naphthalene <0.·005 0.005 
2-Nitroaniline <0.020 0.020 
3-Nitroaniline <0.020 0.020 
4-Nitroaniline <0.020 0.020 
Nitrobenzene <0.005 0.005 
2-Nitrophenol <0.005 0.005 
4-Nitrophenol , <0.020 0:020 
N-Nitroso-di-Phenylamine <.0.005 0.005 
N-Nitrosodi-n-Propylamine <0.005 0.005 
Pentachlorophenol <0.020 0:020 
Phenanthrene <0.005 0.005 
Phenol <0.005 0.005 
Pyrene <0.005 0.005 

This report shall not be reproduced except in full, without written authorization ofTriMatrix Laboratories, Inc. 
Individual sample results relate only to the sample tested. 

5560 Corporate Exchange Court SE • Grand Rapids, MI 49512 • (616) 975-4500 • Fax (616) 942-7463 



& TriMatrixLaboratories, Inc.

ANALYTICAL REPORT

Detroit Edison
Project: Detroit Edison-Fermi 2

Pond Sludge Investigation

Submittal: August 28, 2001 Samples

Submittal #:
Sampled:
Sampler:
Received:

34951-13
08/28/01 9 13:00
Wooster
08/29/01 9 15:27

09/06/01 by DJM
09/07/01 by JMKI
USEPA-8270C
1
A-176209, Q-068284

Sample #:
Sample ID:

286797
DB2001B
0-7.5'

Extracted:
Analyzed:
Ref. Citation:
Dilution Factor:
Batch Numbers:Matrix:

CAS Number

120-82-1
95-95-4
88-06-2

Project Specific Fraction
USEPA SPLP 8270

1,2,4-Trichlorobenzene
2,4,57Trichlorophenol

2,4,6-Trichlorophenol

Analytical
Result
(mg/L)

Quantitation
Limit
(mg/L)

<0.005
<0.050
<0.005

0.005
0.050
0.005

Page 10

This report shall not be reproduced except in full, without written authorization ofTriMatrix Laboratories, Inc.
Individual sample results relate only to the sample tested.
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~ TriMatrix 
.~ Laboratories, Inc. 

ANALYTICAL REPORT 

Detroit Edison Submittal #: 
Project: 

Submittal: 

Detroit Edison-Fermi 2 
Pond Sludge Investigation 
August 28, 2001 Samples 

Sampled: 
Sampler: 
Received: 

34951-13 
08/28/01 @ 13:00 
Wooster 
08/29/01 @ 15:27 

Sample #: 
Sample ID: 

Matrix: 

286797 
DB2001B 
0-7.5' 

CAS Number 

120-82-1 
95-95-4 
88-06-2 

Page 10 

Extracted: 
Analyzed: 
Ref. Citation: 
Dilution Factor: 
Batch Numbers: 

09/06/01 by DJM 
09/07/01 byJMK1 
USEPA-8270C 
1 
A-176209, Q-068284 

Project specific Fraction 
USEPA SPLP 8270 

Analytical 
Result 
(mg/L) 

Quantitation 
Limit 
(mg/L) 

1, 2, 4-Trichlorobenzene 
2,4, 5 7 Trichlorophenol 
2,4,6-Trichlorophenol 

<0.005 
<0.050 
<0.005 

0.005 
0.050 
0.005 

This report shall not be reproduced except in full, without written authorization ofTriMatrix Laboratories. Inc. 
Individual sample results relate only to the sample tested. 

5560 Corporate Exchange Court SE • Grand Rapids, MI 49512 • (616) 975-4500 • Fax (616) 942-7463 



4 nriatrixSLaboratories, Inc.

ANALYTICAL REPORT

Detroit Edison
Project: Detroit Edison-Fermi 2

Pond Sludge Investigation

Submittal: August 28, 2001 Samples

Submittal #:
Sampled:
Sampler:
Received:

34951-13
08/28/01 @ 13:00

Wooster
08/29/01 @ 15:27

09/06/01 by DJM
09/07/01 by JDM
USEPA-8081A
1

A-176292, Q-068326

Sample #:
Sample ID:

286797
DB2001B

0-7.5'

Extracted:
Analyzed:
Ref. Citation:
Dilution Factor:
Batch Numbers:Matrix:

CAS Number

309-00-2

319-84-6
319-85-7
319-86-8
58-89-9
57-74-9

72-54-8
72-55-9
50-29-3
60-57-1
115-29-7
33213-65-9
1031-07-8

72-20-8
7421-93-4
76-44-8
1024-57-3
72-43-5
8001-35-2

Project Specific Fraction
USEPA 8081 - SPLP

Aidrin

Alpha-BHC
Beta-BHC
Delta-BHC
Lindane
Chlordane (technical)
4,4'-DDD
4,4'-DDE
4,4'-DDT
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan Sulfate
Endrin
Endrin Aldehyde
Heptachlor
Heptachlor Epoxide
Methoxychlor
Toxaphene

Analytical
Result
(mg/L)

<0.001

<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001

Quantitation
Limit
(mg/L)

0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001

Page 11

This report shall not be reproduced except in full, without written authorization of TriMatrix Laboratories, Inc.

Individual sample results relate only to the sample tested.
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~ TriMatrix 
•• Laboratories, Inc. 

ANALYTICAL REPORT 

Detroit Edison 
Project: Detroit Edison-Fermi 2 

Pond Sludge Investigation 
Submittal: August 28, 2001 Samples 

Sample #: 286797 
Sample ID: DB2001B 

0-7.5' 

Matrix: 

Submittal #: 
Sampled: 
Sampler: 
Received: 

Extracted: 
Analyzed: 
Ref. Citation: 
Dilution Factor: 
Batch Numbers: 

34951-13 
08/28/01 @ 13:00 
Wooster 
08/29/01 @ 15:27 

09/06/01 by DJM 
09/07/01 by JDM 
USEPA-8081A 
1 
A-176292, Q-068326 

Analytical Quantitation 
Project Specific Fraction Result Limit 

CAS N'wnl:ler USEPA 8081 - SPLP (mg/L) (mg/L) 
----------- --------~---------------- ------------ ------------

309-00-2 Aldrin <0.001 0.001 
319-84-6 Alpha-BHC <0.001 0.001 
319-85-7 Beta-BHC <0.001 0.001 
319-86-8 Delta-BHC <0.001 0.001 
58-89-9 Lindane <0.001· 0.001 
57-74-9 Chlordane (technical) <0.001 0.001 
72-54-8 4,4'-DDD <0.001 0.001 
72-55-9 ·4,4' -DDE <0.001 0.001 
50-29-3 4,4'-DDT <0.001 0.001 
60-57-1 Dieldrin <0.001 0.001 
115-29-7 Endosulfan I <0.001 0.001 
33213-65-9 Endosulfan II <0.001 0.001 
1031-07-8 Endosulfan Sulfate <0.001 0.001 
72-20-8 Endrin <0.001 0.001 
7421-93-4 Endrin Aldehyde <0.001 0.001 
76-44-8 Heptachlor <0.001 0.001 
1024-57-3 Heptachlor Epoxide <0.001 0.001 
72-43-5 Methoxychlor <0.001 0.001 
8001-35-2 Toxaphene <0.001 0.001 

Page 11 
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Individual sample results relale only to the sample tested. 

5560 Corporate Exchange Court SE • Grand Rapids, MI 49512 • (616) 975-4500 • Fax (616) 942-7163 



STrMatrixLaboratories, Inc.

ANALYTICAL REPORT

Detroit Edison
Project: Detroit Edison-Fermi 2

Pond Sludge Investigation

Submittal: August 28, 2001 Samples

Submittal #:
Sampled:
Sampler:
Received:

34951-13
08/28/01 @ 13:00

Wooster
08/29/01 @ 15:27

09/04/01 by CMG

09/10/01 by JDM
USEPA-8082
1
A-176265, Q-068321

Sample #:
Sample ID:

286797
DB2001B
0-7.5'

Extracted:
Analyzed:
Ref. Citation:
Dilution Factor:
Batch Numbers:Matrix:

CAS Number

12674-11-2
11104-28-2
11141-16-5
53469-21-9
12672-29-6
11097-69-1
11096-82-5

Project Specific Fraction

USEPA 8082 in Soil

PCB-1016
PCB-1221
PCB-1232
PCB-1242

PCB-1248
PCB-1254

PCB-1260

Analytical
Result

(mg/kg dry)

<0.33
<0.33
<0.33
<0.33
<0.33
<0.33
<0.33

Quantitation
Limit

(mg/kg dry)

0.33

0.33
0.33
0.33
0.33
0.33
0.33

Page 12

This report shall not be reproduced except in full, without written authorization of TriMatrix Laboratories, Inc.
Individual sample results relate only to the sample tested.
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~ TriMatrix 
•• laboratories, Inc, 

ANALYTICAL REPORT 

Detroit Edison 
Project: Detroit Edison-Fermi 2 

Pond Sludge Investigation 
Submittal: August 28, 2001 Samples 

Sample #: 
Sample ID: 

Matrix: 

286797 
DB2001B 
0-7.5' 

Project Specific 
CAS Number USEPA 8082 in 

Submittal #: 
Sampled: 
Sampler: 
Received: 

Extracted: 
Analyzed: 
Ref. Citation: 
Dilution Factor: 
Batch Numbers: 

34951-13 
08/28/01 @ 13:00 
Wooster 
08/29/01 @ 15:27 

09/04/01 by CMG 
09/10/01 by JDM 
USEPA-8082 
1 
A-176265, Q-068321 

Analytical Quantitation 
Fraction Result Limit 
Soil (mg/kg dry) (mg/kg dry) 

--------~-- ------------------------- ------------ ------------

12674-11-2 PCB-1016 <0.33 0.33 
11104-28-2 PCB-1221 <0.33 0.33 
11141-16-5 PCB-1232 <0.33 0.33 
53469-21-9 PCB-1242 <0.33 0.33 
12672-29-6 PCB-1248 <0.33 0.33 
11097-69-1 PCB-1254 <0.33 0.33 
11096-82-5 PCB-1260 <0.33 0.33 

Page 12 
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n, Ti trix
SLaboratories, Inc.-

ANALYTICAL REPORT

Detroit Edison
Project: Detroit Edison-Fermi 2

Pond Sludge Investigation

Submittal: August 28, 2001 Samples

Submittal #:

Sampled:
Sampler:

Received:

34951-13

08/28/01 @ 13:40

Wooster
08/29/01 @ 15:27

Sample #:
Sample ID:

Matrix:

286798
DB2001C
0-6.5'

Analytical Quant.
Result Limit

Analysis Reference
Date Chem Citation

Parameter

Mercury, SPLP
Percent Solids
Mercury, Total

Unit

* 0.0008 0.0004 mg/L

74 0.1 %
0.10 0.10 mg/kg dry

09/07/01 DSC
08/31/01 MRJ
09/04/01 MSS

USEPA-7471A
USEPA-160.3
USEPA-7471A

* See attached Statement of Data Qualifications.

Page 13
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Individual sample results relate only to the sample tested.
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~ TriMatrix 
~. Laboratories, Inc. 

ANALYTICAL REPORT 

Detroit Edison 
Project: Detroit Edison-Fermi 2 

Pond Sludge Investigation 
Submittal: August 28, 2001 Samples 

Sample #: 286798 
Sample ID: DB2001C 

0-6.5' 

Matrix: 

Parameter 
-------------------------
Mercury, SPLP 
Percent Solids 
Mercury, Total 

Analytical 
Result 

----------
* 0.0008 

74 
0.10 

Submittal #: 
Sampled: 
Sampler: 
Received: 

Quant. 
Limit Unit 
--------- ----------

0.0004 mg/L 
0.1 % 
0.10 mg/kg dry 

* See attached Statement of Data Qualifications. 

Page 13 

34951-13 
08/28/01 @ 13:40 
Wooster 
08/29/01 @ 15:27 

Analysis Reference 
Date Cham Citation 

-------- ---------------
09/07/01 DSC USEPA-7471A 
08131/01 MRJ USEPA-160.3 
09/04/01 MSS USEPA-7471A 

This report shall not be reproduced except in filII, without written authorization ofTriMatrix Laboratories, Inc. 
Individual sample results relate only to the sample tested. 
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LrbMatrixSLaboratories, Inc.

ANALYTICAL REPORT

Detroit Edison
Project: Detroit Edison-Fermi 2

Pond Sludge Investigation

Submittal: August 28, 2001 Samples

Submittal #:
Sampled:
Sampler:
Received:

34951-13
08/28/01ý@ 13:40

Wooster
08/29/01 @ 15:27

09/06/01 by DJM
09/07/01 by JMK1

USEPA-8270C
1
A-176209, Q-0.68284

Sample #:
Sample ID:

286798
DB2001C
0-6.5'

Extracted:
Analyzed:
Ref. Citation:
Dilution Factor:
Batch Numbers:Matrix:

CAS Number

83-32-9

208-96-8

62-53-3

120-12-7

65-85-0
56-55-3

205-99-2

207-08-9

191-24-2

50-32-8
100-51-6
111-91-1

111-44-4
108-60-1

117-81-7

C,101-55-3
85-68-7
106-47-8
59-50-7
91-58-7
95-57-8
7005-72-3

218-01-9
53-70-3
132-64-9
84-74-2
95-50-1
541-73-1
106-46-7
91-94-1

Project Specific Fraction
USEPA SPLP 8270

Acenaphthene
Acenaphthylene

Aniline
Anthracene
Benzoic Acid
Benzo (a) Anthracene
Benzo (b) Fluoranthene

Benzo (k) Fluoranthene
Benzo (g,h,i,) Perylene

Benzo (a) Pyrene
Benzyl Alcohol
Bis (2-Chloroethoxy)-

Methane
Bis (2-Chloroethyl) Ether

Bis (2-Chloroisopropyl)-
Ether

Bis (2-ethylhexyl)-
Phthalate

S4-Bromophenyl Phenylether

Butyl Benzyl Phthalate
4-Chloroaniline
4-Chloro-3-Methylphenol
2-Chloronaphthalene
2-Chlorophenol
4-Chlorophenylphenyl-

Ether
Chrysene
Dibenzo (a,h) Anthracene

Dibenzofuran
Di-n-Butylphthalate
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
3,3'-Dichlorobenzidine

Analytical
Result
(mg/L)

<0.005
<0.005
<0.005
<0.005
<0.050
<0.005
<0.005
<0.005
<0.005
<0.005

<0.050
<0.005

<0.005
<0.005

<0.005

<0.005

<0.005
<0.020

<0.005
<0.005
<0.005
<0.005

<0.005
<0.005
<0. 005
<0.005
<0.005
<0.005
<0.005

<0.020

Quantitation
Limit
(mg/L)

0- .005
0.005
0.005
0.005
0.050
0.005
0.005
0.005
0.005
0.005
0.050
0.005

0.005
0.005

0.005

0.005
0.005
0.020
0.005
0.005
0.005
0 .005

0 .005
0.005
0.005
0.005
0.005
0.005
0.005

0.020.
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~ TriMatrix 
~. laboratorIes, Inc. 

ANALYTICAL REPORT 

Detroit Edison Submittal #: 
Project: Detroit Edison-Fermi 2 Sampled: 

34951-13 
08/28/01(@ 13:40 
Wooster Pond Sludge Investigation 

Submittal: August 28, 2001 Samples 
Sampler: 
Received: 08/29/01 @ 15:27 

Sample #: 
Sample ID: 

Matrix: 

286798 
DB2001C 
0-6.5' 

CAS N'I.UIIber 

83-32-9 
208-96-8 
62-53-3 
120-12-7 
65-85-0 
56-55-3 
205-99-2 
207-08-9 
191-24-2 
50-32-8 
100-51-6 
111-91-1 

111-44-4 
108-60-1 

117-81-7 

(101-55-3 
85-68-7 
106-47-8 
59-50-7 
91-58-7 
95-57-8 
7005-72-3 

218-01-9 
53-70-3 
132-64-9 
84-74-2 
95-50-1 
541-73-1 
106-46-7 
91-94-1 

Page 14 

Extracted: 
Analyzed: 
Ref. Citation: 
Dilution Factor: 
Batch Numbers: 

09/06/01 by DJM 
09/07/01 by JMK1 
USEPA-8270C 
1 
A-176209, Q-0~8284 

Project Specific Fraction 
USEPA SPLP 8270 

Analytical 
Result 
(mg/L) 

Quantitation 
Limit 
(mg/L) 

Acenaphthene 
Acenaphthylene 
Aniline 
Anthracene 
Benzoic Acid 
Benzo (a) Anthracene 
Benzo (b) Fluoranthene 
Benzo (k) Fluoranthene 
Benzo (g,h,i,) Perylene 
Benzo (a) Pyrene 
Benzyl Alcohol 
Bis (2-Chloroethoxy)

Methane 
Bis (2-Chloroethyl) Ether 
Bis (2-Chloroisopropyl)

Ether 
Bis (2-ethylhexyl)

Phthalate 
.4-Bromophenyl Phenylether 
Butyl Benzyl Phthalate 
4-Chloroaniline 
4-Chloro-3-Methylphenol 
2-Chloronaphthalene 
2-Chlorophenol 
4-Chlorophenylphenyl-

Ether 
Chrysene 
Dibenzo (a, h) Anthracene 
Dibenzofuran 
Di-n-Butylphthalate 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
3,3'-Dichlorobenzidine 

<0.005 
<0.005 
<0.005 
<0.005 
<0.050 
<0.005 
<0.005 
<0.005 
<0.005 
<0.005 
<0.050 
<0.005 

<0.005 
<0.005 

<0.005 

<0.005 
<0.005 
<0.020 
<0.005 
<0.005 
<0.005 
<0.005 

<0.005 
<0.005 
<0.005 
<0.005 
<0.005 
<0.005 
<0.005 
<0.020 

0.005 
0.005 
0.005 
0.005 
0.050 
0.005 
0.005 
0.005 
0.005 
0.005 
0.050 
0.005 

0.005 
0.005 

0.005 

0.005 
0.005 
0.020 
0.005 
0.005 
0.005 
0.005 

0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.020 

This report shall not be reproduced except in full, without written authorization ofTriMatrix Laborarories, Inc. 
Individual sample results relate only to the sample tested. 
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Triatrrix[• Laboratories, Inc,

ANALYTICAL REPORT

Detroit Edison
Project: Detroit Edison-Fermi 2

Pond Sludge Investigation
Submittal: August 28, 2001 Samples

Submittal #:

Sampled:
Sampler:
Received:

34951-13
08/28/01 @ 13:40

Wooster
08/29/01 @ 15:27

09/06/01 by DJM
09/07/01 by JMK1
USEPA-8270C

1
A-176209, Q-068284

Sample #:
Sample ID:

286798
DB2001C
0-6.5'

Extracted:
Analyzed:
Ref. Citation:
Dilution Factor:
Batch Numbers:Matrix:

CAS Number

120-83-2

84-66-2
105-67-9
131-11-3
534-52-1

51-28-5
121-14-2
606-20-2
117-84-0
206-44-0
86-73-7
118-74-1
87-68-3
77-47-4
67-72-1
193-39-5
78-59-1
91-57-6
95-48-7
106-44-5
91-20-3
88-74-4
99-09-2
100-01-6
98-95-3
88-75-5
100-02-7
86-30-6
621-64-7
87-86-5
85-01-8
108-95-2
129-00-0

Project Specific Fraction

USEPA SPLP 8270

2,4-Dichlorophenol
Diethylphthalate
2,4-Dimethylphenol
Dimethylphthalate
4,6-Dinitro-

2-Methylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
Di-n-Octylphthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno (1,2,3-cd) Pyrene

Isophorone
2-Methylnaphthalene
2-Methylphenol
4-Methylphenol
Naphthalene
2-Nitroaniline
3-Nitroaniline
4-Nitroaniline
Nitrobenzene
2-Nitrophenol
4-Nitrophenol
N-Nitroso-di-Phenylamine
N-Nitrosodi-n-Propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene

Analytical
Result
(mg/L)

<0.005
<0.005
<0.005
<0.005
<0.020

<0.020
<0.005

<0.005
<0.005
<0.005
<0.005
<0.0001
<0.0001
<0.002
<0. 005
<0.005

<0.005
<0.005
<0.005
<0.005
<0.005
<0.020
<0.020
<0.020
<0.005
<0.005

<0.020
<0.005
<0.005
<0.020
<0.005
<0.005
<0.005

Quantitation
Limit
(mg/L)

0.005
0.005
0,005

0.005
0O . 0.20

0.020
0.005
0.005
0.005
0.005
0.005
0.0001
0.0001
0.002
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.020
0.020
0.020
0.005
0.005
0.020
0.005
0.005
0.020
0.005
0.005
0.005
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~ TriMatrix 
.~ Laboratories, Inc. . 

ANALYTICAL REPORT 

Detroit Edison 
Project: Detroit Edison-Fermi 2 

Pond Sludge Investigation 
Submittal: August 28, 2001 Samples 

Sample #: 
Sample ID: 

Matrix: 

286798 
DB2001C 
0-6.5' 

Submittal #: 
Sampled: 
Sampler: 
Received: 

Extracted: 
Analyzed: 
Ref. Citation: 
Dilution Factor: 
Batch Numbers: 

34951-13 
08/28/01 @ 13: 40 
wooster 
08/29/01 @ 15:27 

09/06/01 by DJM 
09/07/01 by JMK1 
USEPA-8270C 
1 
A-176209, Q-068284 

Analytical Quantitation 
Project Specific Fraction Result Limit 

CAS NUmber USEPA SPLP 8270 (mg/L) (mg/L) 
----------- ------------------------- ------------ ------------
120-83-2 2,4-Dichlorophenol <0.005 0.005 
84-66-2 Diethylphthalate <0.005 0.005 
105-67-9 2,4-Dimethylphenol <0.005 0.005 
131-11-3 Dimethylphthalate <0.005 0.005 
534-52-1 4,6-Dinitro- <0.020 0.020 

2-Methylphenol 
51-28-5 2,4-Dinitrophenol <0.020 0.020 
121-14-2 2,4-Dinitrotoluene <0.005 0.005 
606-20-2 2,6-Dinitrotoluene <0.005 0.005 
117-84-0 Di-n-Octylphthalate <0.005 0.005 
206-44-0 Fluoranthene <0.005 0.005 
86-73-7 Fluorene <0.005 0.005 
118-74-1 Hexachlorobenzene <0.0001 0.0001 
87-68-3 Hexachlorobutadiene <0.0001 0.0001 
77-47-4 Hexachlorocyclopentadiene <0.002 0.002 
67-72-1 Hexachl'oroethane <0.005 0.005 
193-39-5 Indeno (1,2,3-cd) pyrene <0.005 0.005 
78-59-1 Isophorone <0.005 0.005 
91-57-6 2-Methylnaphthalene <0.005 0.005 
95-48-7 2-Methylphenol <0.005 0.005 
106-44-5 4-Methylphenol <0.005 0.005 
91-20-3 Naphthalene <0.005 0.005 
88-74-4 2-Nitroaniline <0.020 0.020 
99-09-2 3-Nitroaniline <0.020 0.020 
100-01-6 4-Nitroaniline <0.020 0.020 
98-95-3 Nitrobenzene <0.005 0.005 
88-75-5 2-Nitrophenol <0.005 0.005 
100-02-7 4-Nitrophenol <0.020 0.020 
86-30-6 N-Nitroso-di-Phenylamine <0.005 0.005 
621-64-7 N-Nitrosodi-n-Propylamine <0.005 0.005 
87-86-5 Pentachlorophenol <0.020 0.020 
85-01-8 Phenanthrene <0.005 0.005 
108-95-2 Phenol <0.005 0.005 
129-00-0 pyrene <0.005 0.005 
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TriMatrix• Laboratories, Inc.

ANALYTICAL REPORT

Detroit Edison
Project: Detroit Edison-Fermi 2

Pond Sludge Investigation

Submittal: August 28, 2001 Samples

Submittal #:
Sampled:
Sampler:
Received:

34951-13
08/28/01 @ 13:40
Wooster
08/29/01 @ 15:27

09/06/01 by DJM

09/07/01 by JMK1
USEPA-8270C
1
A-176209, Q-068284

Sample #:
Sample ID:

286798
DB2001C
0-6.5'

Extracted:
Analyzed:
Ref. Citation:
Dilution Factor:
Batch Numbers:

Matrix:

CAS Number

120-82-1
95-95-4
88-06-2

Project Specific Fraction

USEPA SPLP 8270

1,2,4-Trichlorobenzene
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol

Analytical
Result
(mg/L)

<0.005
<0.050
<0.005

Quantitation
Limit
(mg/L)

0.005

0.050
0.005

Page 16
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~ TriMatrix 
.~ laboratories, Inc. 

ANALYTICAL REPORT 

Detroit Edison 
Project: Detroit Edison-Fermi 2 

Pond Sludge Investigation 
Submittal: August 28, 2001 Samples 

Sample #: 
Sample ID: 

Matrix: 

286798 
DB2001C 
0-6.5' 

Submittal #: 
Sampled: 
Sampler: 
Received: 

Extracted: 
Analyzed: 
Ref. Citation: 
Dilution Factor: 
Batch Numbers: 

34951-13 
08/28/01 @ l3: 40 
Wooster 
08/29/01 @ 15:27 

09/06/01 by DJM 
09/07/01 by JMKl 
USEPA-8270C 
1 
A-176209, Q-068284 

Analytical Quantitation 
project Specific Fraction Result Limit 

CAS Number USEPA SPLP 8270 (mg/L) (mg/L) 

--~-------- ------------------------- ------------ ------------
120-82-1 1,2,4-Trichlorobenzene <0.005 0.005 
95-95-4 2,4,5-Trichlorophenol <0.050 0.050 
88-06-2 2,4,6-Trichlorophenol <0.005 0.005 

Page 16 
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Ti oatrix-aboratories, Inc,

ANALYTICAL REPORT

Detroit Edison

Project: Detroit Edison-Fermi 2

Pond Sludge Investigation

Submittal: August 28, 2001 Samples

Submittal #:
Sampled:
Sampler:
Received:

Sample #:
Sample ID:

286798

DB2001C
0-6.5'

Extracted:
Analyzed:
Ref. Citation:
Dilution Factor:
Batch Numbers:

Matrix:

CAS Number

309-00-2
319-84-6
319-85-7
319-86-8
58-89-9
57-74-9
72-54-8

72-55-9

50-29-3
60-57-1
115-29-7

33213-65-9

1031-07-8
72-20-8
7421-93-4
76-44-8
1024-57-3
72-43-5
8001-35-2

Project Specific Fraction

USEPA 8081 - SPLP

Aldrin
Alpha-BHC
Beta-BHC
Delta-BHC
Lindane
Chlordane (technical)
4,4 -DDD
4,4 -DDE
4,4 -DDT
Dieldrin
Endosulfan I

Endosulfan II

Endosulfan Sulfate
Endrin
Endrin Aldehyde
Heptachlor
Heptachlor Epoxide

Methoxychlor
Toxaphene

Analytica
Result
(mg/L)

<0.001
<0. 001

<0. 001

<0.001
<0. 001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0. 001

<0. 001

<0.001

<0.001

<0. 001

<0.001

<0. 001

<0. 001

34951-13
08/28/01 @ 13:40

Wooster
08/29/01 @ 15:27

09/06/01 by DJM
09/07/01 by JDM

USEPA-8081A
1
A-176292, Q-068326

&I Quantitation
Limit
(mg/L)

0.001
0.001
0.001
0.001
0 .001
0.001
0.001
0.001
0.001
0.001
0 .001
0.001
0.001
0 .001
0.001

.0. 001
0 .001
0.001
0.001
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~ TriMatrix 
~~ Laboratories, Inc. 

ANALYTICAL REPORT 

Detroit Edison 
Project: Detroit Edison-Fermi 2 

Pond Sludge Investigation 
Submittal: August 28, 2001 Samples 

Sample #: 286798 
Sample ID: DB2001C 

0-6.5' 

Matrix: 

Submittal #: 
Sampled: 
Sampler: 
Received: 

Extracted: 
Analyzed: 
Ref. Citation: 
Dilution Factor: 
Batch Numbers: 

34951-13 
08/28/01 @ 13:40 
Wooster 
08/29/01 @ 15:27 

09/06/01 by DJM 
09/07/01 by JDM· 
USEPA-8081A 
1 
A-176292, Q-068326 

Analytical . i \ Quantl.tat on 
Project Specific Fraction Result Limit 

CAS Number USEPA 8081 - SPLP (mg/L) (mg/L) 
----------- ------------------------- ------------ ------------
309-00-2 Aldrin <0.001 0.001 
319-84-6 Alpha-BHC <0,001 0.001 
319-85-7 Beta-BHC <0.001 0.001 
319-86-8 Delta-BHC <0.001 0.001 
58-89-9 Lindane <0.001 0.001 
57-74-9 Chlordane (technical) <0.001 0.001 
72-54-8 4,4'-DDD <0.001 0.001 
72-55-9 4,4'-DDE <0.001 0.001 
50-29-3 4,4'-DDT <0.001 0.001 
60-57-1 Dieldrin <0.001 0.001 
115-29-7 Endosulfan I <0.001 0.001 
33213-65-9 Endosulfan II <0.001 0.001 
1031-07~8 Endosulfan Sulfate <0.001 0.001 
72-20-8 Endrin <0.001 0.001 
7421-93-4 Endrin Aldehyde <0.001 0.001 
76-44-8 Heptachlor <0.001 0.001 
1024-57-3 Heptachlor Epoxide <0.001 0.001 
72-43-5 Methoxychlor <0.001 0.001 
8001-35-2 Toxaphene <0.001 0.001 
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& TriMatrix
• Laboratories, Inc.

ANALYTICAL REPORT

Detroit Edison
Project: Detroit Edison-Fermi 2

Pond Sludge Investigation

Submittal: August 28, 2001 Samples

Submittal #:
Sampled:
Sampler:
Received:

34951-13
08/28/01 @ 13:40

Wooster
08/29/01 @ 15:27

09/04/01 by CMG

09/10/01 by JDM

USEPA-8082
1
A-176265, Q-068321

Sample #:
Sample ID:

286798
DB2001C
0-6.5'

Extracted:
Analyzed:
Ref. Citation:
Dilution Factor:

Batch Numbers:
Matrix:

CAS Number

12674-11-2
11104-28-2
11141-16-5
53469-21-9
12672-29-6
11097-69-1
11096-82-5

Project Specific Fraction
USEPA 8082 in Soil

PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260

Analytical
Result

(mg/kg dry)

<0.33
<0.33

<0.33

<0.33
<0.33
<0.33
<0.33

Quantitation
Limit

(mg/kg dry)

0.33

0.33
0.33
0.33
0.33
0.33
0.33
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~ TriMatrix f. laboratories, Inc. 

ANALYTICAL REPORT 

Detroit Edison Submittal #: 
Project: 

Submittal: 

Detroit Edison-Fermi 2 
Pond Sludge Investigation 
August 28, 2001 Samples 

Sampled: 
Sampler: 
Received: 

34951-13 
08/28/01 @ 13:40 
Wooster 
08/29/01 @ 15:27 

Sample #: 
Sample ID: 

Matrix: 

286798 
DB2001C 
0-6.5' 

CAS Number 
-----------
12674-11-2 
11104-28-2 
11141-16-5 
53469-21-9 
12672-29-6 
11097-69-1 
11096-82-5 

Page 18 

Project 
USEPA 

Extracted: 
Analyzed: 
Ref. Citation: 
Dilution Factor: 
Batch Numbers: 

09/04/01 by CMG 
09/10/01 by JDM 
USEPA-8082 
1 
A-176265, Q-068321 

Analytical Quantitation 
Specific Fraction Result Limit 

8082 in Soil (mg/kg dry) (mg/kg dry) 
------------------------- ---------~-- ------------
PCB-1016 <0.33 0.33 
PCB-1221 <0.33 0.33 
PCB-1232 <0.33 0.33 
PCB-1242 <0.33 0.33 
PCB-1248 <0.33 0.33 
PCB-1254 <0.33 0.33 
PCB-1260 <0.33 0.33 

This r~port shall not be reproduced except in full, without written authorization ofTriMatrix Laboratories, Inc. 
Individual sample results relate only to the sample tested. 

5560 Corporate Exchange Court SE • Grand Rapids, MI 49512 • (616) 975-4500 • Fax (616) 942-7463 



TriMatrixSLaboratories, Inc.

ANALYTICAL REPORT

Detroit Edison
Project: Detroit Edison-Fermi 2

Pond Sludge Investigation
Submittal: August 28, 2001 Samples

Submittal #:
Sampled:
Sampler:
Received:

34951-13

08/28/01 8 14:20
Wooster
08/29/01 @ 15:27

Sample #:
Sample ID:

Matrix:

286799

DB2001D

0-7.0'

Parameter

Mercury, SPLP
Percent Solids
Mercury, Total

Analytical Quant.
Result Limit

<0.0004 0.0004
54 0.1

<0.10 0.10

Unit

mg/L

mg/kg dry

Analysis Reference
Date Chem Citation

09/07/01 DSC USEPA-7471A
08/31/01 MRJ USEPA-160.3
09/04/01 MSS USEPA-7471A

Page 19
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~ TriMatrix 
~~ Laboratories, Inc. 

ANALYTICAL REPORT 

Detroit Edison 
Project: Detroit Edison-Fermi 2 

Pond Sludge Investigation 
Submittal: August 28, 2001 Samples 

Sample #: 286799 
Sample ID: DB2001D 

0-7.0' 

Matrix: 

Parameter 
-------------------------

Mercury, SPLP 
Percent Solids 
Mercury, Total 

Page 19 

Analytical 
Result 

----------
<0.0004 

54 
<0.10 

Submittal #: 
Sampled: 
Sampler: 
Received: 

Quant. 
Limit Unit 
--------- ----------
0.0004 mg/L 
0.1 % 
0.10 mg/kg dry 

34951-13 
08/28/01 @ 14:20 
Wooster 
08/29/01 @ 15:27 

Analysis Reference 
Date Chern Citation 

-------- ---------------
09/07/01 DSC USEPA-7471A 
08/31/01 MRJ USEPA-160.3 
09/04/01 ,MSS USEPA-7471A 

This report'shall not be reproduced except in full, without written authorization ofTriMatrix Laboratories, Inc. 
Individual sample results relate only to the sample tested. 
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ij Tri atrix
. Laboratories, Inc.

ANALYTICAL REPORT

Detroit Edison
Project: Detroit Edison-Fermi 2

Pond Sludge Investigation

Submittal: August 28,2001 Samples

Submittal #:
Sampled:
Sampler:
Received:

34951-13
08/28/01 @ 14:20
Wooster
08/29/01 @ 15:27

09/06/01 by DJM
09/07/01 by JMK1
USEPA-8270C
1

A-176209, Q-068284

Sample #:
Sample ID:

286799
DB2001D
0-7.0'

Extracted:
Analyzed:
Ref. Citation:
Dilution Factor:
Batch Numbers:Matrix:

CAS Number

83-32-9
208-96-8
62-53-3
120-12-7
65-85-0
56-55-3
205-99-2
207-08-9
191-24-2
50-32-8

100-51-6
111-91-1

111-44-4
108-60-1

117-81-7

101-55-3
85-68-7
106-47-8
59-50-7
91-58-7
95-57-8
7005-72-3

218-01-9
53-70-3
132-64-9
84-74-2
95-50-1
541-73-1
106-46-7
91-94-1

Project Specific Fraction

USEPA SPLP 8270

Acenaphthene
Acenaphthylene

Aniline
Anthracene
Benzoic Acid
Benzo (a) Anthracene
Benzo (b) Fluoranthene
Benzo (k) Fluoranthene
Benzo (g,h,i,) Perylene

Benzo (a) Pyrene
Benzyl Alcohol
Bis (2-Chloroethoxy)-

Methane
Bis (2-Chloroethyl) Ether

Bis (2-Chloroisopropyl)-
Ether

Bis (2-ethylhexyl)-
Phthalate

4-Bromophenyl Phenylether

Butyl Benzyl Phthalate
4-Chloroaniline
4-Chloro-3-Methylphenol
2-Chloronaphthalene
2-Chlorophenol
4-Chlorophenylphenyl-

Ether
Chrysene
Dibenzo (a,h) Anthracene

Dibenzofuran
Di-n-Butylphthalate
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
3,3'-Dichlorobenzidine

Analytical
Result
(mg/L)

<0.005
<0.005
<0.005
<0.005
<0.050
<0.005
<0.005

<0.005
<0.005
<0.005

<0.005

<0.005
<0.005

<0.005

<0.005
<0.005
<0.020
<0.005
<0.005
<0.005
<0.005

<0.005

<0 .005
<0.005

<0.005
<0.005
<0.005
<0.005

<0.020

Quantitation
Limit
(mg/L)

0.005
0 .005

0 .005
0.005
0.050
0 .005
0.005
0.005
0.005
0.005
0.050
0.005

0.005
0.005

0.005

0.005
0.005
0.020

0.005
0.005

0.005
0. 005

0. 005
0.005
0.005
0.005
0.005
0.005
0.005
0 .020
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~ TriMatrix 
•• Laboratories, Inc. 

ANALYTICAL REPORT 

Detroit Edison Submittal #: 
Project: Detroit Edison-Fermi 2 Sampled: 

34951-13 
08/28/01 @ 14:20 
Wooster Pond Sludge Investigation 

Submittal: August 28, 2001 Samples 
Sampler: 
Received: 08/29/01 @ 15:27 

Sample #: 286799 
Sample ID: DB2001D 

0-7.0' 

Matrix: 

CAS Number 

83-32-9 
208-96-8 
62-53-3 
120-12-7 
65-85-0 
56-55-3 
205-99-2 
207-08-9 
191-24-2 
50-32-8 
100-51-6 
111-91-1 

111-44-4 
108-60-1 

117-81-7 

101.-55-3 
85-68-7 
106-47-8 
59-50-7 
91-58-7 
95-57-8 
7005-72-3 

218-01-9 
53-70-3 
132-64-9 
84-74-2 
95-50-1 
541-73-1 
106-46-7 
91-94-1 

Page 20 

Extracted: 
Analyzed: 
Ref. Citation: 
Dilution Factor: 
Batch Numbers: 

09/06/01 by DJM 
09/07/01 by JMK1 
USEPA-8270C 
1 
A-176209, Q-068284 

Project Specific Fraction 
USEPA SPLP 8270 

Analytical 
Result 
(mg/L) 

Quantitation 
Limit 
(mg/L) 

Acenaphthene 
Acenaphthylene 
Aniline 
Anthracene 
Benzoic Acid 
Benzo (a) Anthracene 
Benzo (b) Fluoranthene 
Benzo (k) Fluoranthene 
Benzo (g,h,i,) Perylene 
Benzo (a) pyrene 
Benzyl Alcohol J 

Bis (2-Chloroethoxy)
Methane 

Bis (2-Chloroethyl) Ether 
Bis (2-Chloroisopropyl)

Ether 
Bis (2-ethylhexyl)-

Phthalate 
4-Bromophenyl Phenylether 
Butyl Benzyl Phthalate 
4-Chloroaniline 
4-Chloro-3-Methylphenol 
2-Chloronaphthalene 
2-Chlorophenol 
4-Chlorophenylphenyl-

Ether 
Chrysene 
Dibenzo (a,h) Anthracene 
Dibenzofuran 
Di-n-Butylphthalate 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
3, 3 '-Dichlorobenzidine 

<0.005 
<0.005 
<0.005 
<0.005 
<0.050 
<0.005 
<0.005 
<0.005 
<0.005 
<0.005 
<0.050 
<0.005 

<0.005 
<0.005 

<0.005 

<0.005 
<0.005 
<0.020 
<0.005 
<0.005 
<0.005 
<0.005 

<0.005 
<0.005 
<0.005 
<0.005 
<0.005 
<0.005 
<0.005 
<0.020 

0.005 
0.005 
0.005 
0.005 
0.050 
0.005 
0.005 
0.005 
0.005 
0.005 
0.050 
0.005 

0.005 
0.005 

0.005 

0.005 
0.005 
0.020 
0.005 
0.005 
0.005 
0.005 

0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.020 

This ~eporr shall nor be reproduced except in full, without written authorization ofTriMatrix Laboratories, Inc. 
Individual sample results relate only to the sample tested. 
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SaTnrMatrinxVoLaboratories, Inc.

ANALYTICAL REPORT

Detroit Edison
Project: Detroit Edison-Fermi 2

Pond Sludge Investigation
Submittal: August 28, 2001 Samples

Submittal #:
Sampled:
Sampler:
Received:

34951-13
08/28/01 @ 14:20
Wooster
08/29/01 @ 15:27

09/06/01 by DJM
09/07/01 by JMK1
USEPA-8270C
1
A-176209, Q-068284

Sample #:
Sample ID:

286799
DB2001D
0-7.0'

Extracted:
Analyzed:

Ref. Citation:
Dilution Factor:
Batch Numbers:Matrix:

CAS Number

120-83-2
84-66-2
105-67-9
131-11-3
534-52-1

51-28-5
121-14-2
606-20-2
117-84-0
206-44-0
86-73-7
118-74-1
87-68-3
77-47-4
67-72-1
193-39-5
78-59-1
91-57-6
95-48-7
106-44-5
91-20-3
88-74-4
99-09-2
100-01-6
98-95-3
88-75-5
100-02-7
86-30-6
621-64-7
87-86-5
85-01-8
108-95-2
129-00-0

Project Specific Fraction
USEPA SPLP 8270

2,4-Dichlorophenol
Diethylphthalate
2,4-Dimethylphenol
Dimethylphthalate
4,6-Dinitro-

2-Methylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
Di-n-Octylphthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno (1,2,3-cd) Pyrene
Isophorone
2-Methylnaphthalene
2-Methylphenol
4-Methylphenol
Naphthalene
2-Nitroaniline
3-Nitroaniline
4-Nitroaniline
Nitrobenzene
2-Nitrophenol
4-Nitrophenol
N-Nitroso-di-Phenylamine
N-Nitrosodi-n-Propylamine
Pentachlorophenol
Phenanthrene
Phenol
Pyrene

Analytical
Result
(mg/L)

<0.005
<0.005
<0.005
<0.005
<0.020

<0.020
<0.005
<0.005
<0.005
<0.005
<0.005
<0.0001
<0. 0001
<0. 002
<0. 005
<0. 005
<0 .005

<0 .005

<0 .005

<0. 005
<0. 005
<0.020
<0.020
<0.020
<0. 005
<0. 005

<0.020
<0.005
<0.005
<0.020
<0.005
<0.005
<0.005

Quantitation
Limit
(mglL)

0.005
0.005
0.005
0.005
0.020

0.020
0.005
0.005
0.005
0.005
0 .005
0.0001
0.0001
0.002
0.005
0.005
0 .005
0.005
0.005

0.005
0.005

0.020
0 .020
0.020
0.005
0 .005
0.020
0.005
0.005
0.020
0.005
0.005
0.005
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~ TriMatrix 
.~ Laboratories, Inc. 

ANALYTICAL REPORT 

Detroit Edison Submittal #: 
Project: Detroit Edison-Fermi 2 Sampled: 

34951-13 
08/28/01 @ 14:20 
Wooster Pond Sludge Investigation 

Submittal: August 28, 2001 Samples 
Sampler: 
Received: 08/29/01 @ 15:27 

Sample #: 286799 
Sample ID: DB2001D 

0-7.0' 

Matrix: 

CAS Nu.m}:)er 
.... _---------
120-83-2 
84-66-2 
105-67-9 
131-11-3 
534-52-1 

51-28-5 
121-14-2 
606-20-2 
117-84-0 
206-44-0 
86-73-7 
118-74-1 
87-68-3 
77-47-4 
67-72-1 
193-39-5 
78-59-1 
91-57-6 
95-48-7 
106-44-5 
91-20-3 
88-74-4 
99-09-2 
100-01-6 
98-95-3 
88-75-5 
100-02-7 
86-30-6 
621-64-7 
87-86-5 
85-01-8 
108-95-2 
129-00-0 

Page 21 

Extracted: 
Analyzed: 
Ref. Citation: 

09/06/01 by DJM 
09/07/01 by JMKl 
USEPA-8270C 

Dilution Factor: 1 
Batch Numbers: A-176209, Q-068284 

Analytical Quantitation 
Project Specific Fraction Result Limit 

USEPA SPLP 8270 (mg/L) (mg/L) 
------------------------- ------------ ------------
2,4-Dichlorophenol <0.005 0.005 
Diethylphthalate <0.005 0.005 
2,4-Dimethylphenol <0.005 0.005 
Dimethylphthalate <0.005 0.005 
4,6-Dinitro- <0.020 0.020 

2-Methylphenol 
2,4-Dinitrophenol <0.020 0.020 
2,4-Dinitrotoluene <0.005 0.005 
2,6-Dinitrotoluene <0.005 0.005 
Di-n-Octylphthalate <0.005 0.005 
Fluoranthene <0.005 0.005 
Fluorene <0.005 0.005 
Hexachlorobenzene <0.0001 0.0001 
Hexachlorobutadiene <0.0001 0.0001 
Hexachlorocyclopentadiene <0.002 0.002 
Hexachloroethane <0.005 0.005 
Indeno (1,2,3-cd) pyrene <0.005 0.005 
Isophorone <0.005 0.005 
2-Methylnaphthalene <0.005 0.005 
2-Methylphenol <0.005 0.005 
4-Methylphenol <0.005 0.005 
Naphthalene <0.005 0.005 
2-Nitroaniline <0.020 0.020 
3-Nitroaniline <0.020 0.020 
4-Nitroaniline <0.020 0.020 
Nitrobenzene <0.005 0.005 
2-Nitrophenol <0.005 0.005 
4-Nitrophenol <0.020 0.020 
N-Nitroso-di-Phenylamine <0.005 0.005 
N-Nitrosodi-n-Propylamine <0.005 0.005 
Pentachlorophenol <0.020 0.020 
Phenanthrene <0.005 0.005 
Phenol <0.005 0.005 
pyrene <0.005 0.005 

This report shall not be reproduced except in full, without wrillen authorization ofTriMatrix Laboratories, Inc. 
. Individual sample results relate only to the sample tested. 
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STorMatorixlv ýLaboratories, Inc.

ANALYTICAL REPORT

Detroit Edison
Project: Detroit Edison-Fermi 2

Pond Sludge Investigation

Submittal: August 28, 2001 Samples

Submittal #:
Sampled:
Sampler:
Received:

34951-13
08/28/01 @ 14:20

Wooster
08/29/01 @ 15:27

09/06/01 by DJM
09/07/01 by JMK1
USEPA-8270C
1
A-176209, Q-068284

Sample #:
Sample ID:

286799
DB2001D
0-7.0'

Extracted:
Analyzed:
Ref. Citation:
Dilution Factor:
Batch Numbers:Matrix:

CAS Number

120-82-1
95-95-4
88-0.6-2

Project Specific Fraction

USEPA SPLP 8270

1,2,4-Trichlorobenzene
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol

Analytical
Result
(mg/L)

<0.005
<0.050
<0.005

Quantitation
Limit
(mg/L)

0.005
0.050
0.005

Page 22
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~ TriMatrix 
~. Laboratories, Inc. 

ANALYTICAL REPORT 

Detroit Edison 
Project: Detroit Edison-Fermi 2 

Pond Sludge Investigation 
Submittal: August 28, 2001 Samples 

Sample #: 
Sample ID: 

Matrix: 

286799 
DB2001D 
0-7.0' 

Submittal #: 
Sampled: 
Sampler: 
Received: 

Extracted: 
Analyzed: 
Ref. Citation: 
Dilution Factor: 
Batch Numbers: 

34951-13 
08/28/01 @ 14:20 
Wooster 
08/29/01 @ 15:27 

09/06/01 by DJM 
09/07/01 by JMK1 
USEPA-8270C 
1 
A-176209, Q-068284 

Analytical Quantitation 
Project Specific Fraction Result Limit 

CAS Number USEPA SPLP 8270 (mg/L) (mg/L) 
----------- ------------------------- ------------ ------------
120-82-1 1, 2, 4-Trichlorobenzene <0.005 0.005 
95-95-4 2,4,5-Trichlorophenol <0.050 0.050 
88-06-2 2,4,6-Trichlorophenol <0.005 0.005 

page 22 
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STriMatrixA Laboratories, Inc.

ANALYTICAL REPORT

Detroit Edison
Project: Detroit Edison-Fermi 2

Pond Sludge Investigation
Submittal: August 28, 2001 Samples

Submittal #:
Sampled:
Sampler:
Received:

34951-13
08/28/01 @ 14:20
Wooster
08/29/01 @ 15:27

09/06/01 by DJM
09/07/01 by JDM
USEPA-8081A
1
A-176292, Q-068326

Sample #:
Sample ID:

286799
DB2001D
0-7.0'

Extracted:
Analyzed:
Ref. Citation:
Dilution Factor:
Batch Numbers:Matrix:

CAS Number

309-00-2
319-84-6
319-85-7
319-86-8

58-89-9
57-74-9
72-54-8
72-55-9
50-29-3
60-57-1
115-29-7
33213-65-9
1031-07-8
72-20-8
7421-93-4
76-44-8
1024-57-3
72-43-5
8001-35-2

Project Specific Fraction
USEPA 8081 - SPLP

Aldrin
Alpha-BHC
Beta-BHC
Delta-BHC
Lindane
Chlordane (technical)
4,4--DDD
4,4'-DDE
4,4'-DDT
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan Sulfate
Endrin
Endrin Aldehyde
Heptachlor
Heptachlor Epoxide
Methoxychlor
Toxaphene

Analytical
Result
(mg/L)

<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001

<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001

Quantitation
Limit
(mg/L)

0 .001
0.001
0.001
0.001
0.001
0.001
0.001

0,001
0.001

0.001

0.001
0.001
0.001
0.001
0.001

0.001
0.001
0.001
0.001
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8 TriMatrix 
~. Laboratories, Inc. 

ANALYTICAL REPORT 

Detroit Edison 
Project: Detroit Edison-Fermi 2 

Pond Sludge Investigation 
Submittal: August 28, 2001 Samples 

Sample #: 286799 
Sample ID: DB2001D 

0-7.0' 

Matrix: 

Submittal #: 
Sampled: 
Sampler: 
Received: 

Extracted: 
Analyzed: 
Ref. Citation: 
Dilution Factor: 
Batch Numbers: 

34951-13 
08/28/01 @ 14:20 
Wooster 
08/29/01 @ 15:27 

09/06/01 by DJM 
09/07/01 by JDM 
USEPA-8081A 
1 
A-176292, Q-068326 

Analytical Quantitation 
Project Specific Fraction Result Limit 

CAS Number USEPA 8081 - SPLP (mg/L) (mg/L) 
----------- ------------------------- ------------ ------------
309-00-2 Aldrin <0.001 0.001 
319-84-6 Alpha-BHC <0.001 0.001 
319-85-7 Beta-BHC <0.001 0.001 
319-86-8 Delta-BHC <0.001 0.001 
58-89-9 Lindane <0.001 . 0.001 
57-74-9 Chlordane (technical) <0.001 0.001 
72-54-8 4,4'-DDD <0.001 0.001 
72-55-9 4,4' -DDE '<0.001 0.001 
50-29-3 4,4' -DDT <0.001 0.001 
60-57-1 Dieldrin <0.001 0.001 
115-29-7 Endosulfan I <0.001 0.001 
33213-65-9 Endosulfan II <0.001 0.001 
1031-07-8 Endosulfan Sulfate <0.001 0.001 
72-20-8 Endrin <0.001 0.001 
7421-93-4 Endrin Aldehyde <0.001 0.001 
76-44-8 Heptachlor <0.001 0.001 
1024-57-3 Heptachlor Epoxide <0.001 0.001 
72-43-5 Methoxychlor <0.001 0.001 
8001-35-2 Toxaphene <0.001 0.001 
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TriMatrix
# 1 Laboratories, Inc.

ANALYTICAL REPORT

Detroit Edison
Project: Detroit Edison-Fermi 2

Pond Sludge Investigation

Submittal: August 28, 2001 Samples

Submittal #:

Sampled:
Sampler:
Received:

34951-13
08/28/01 @ 14:20

Wooster
08/29/01 @ 15:27

09/04/01 by CMG
09/10/01 by JDM

USEPA-8082
1
A-176265, Q-068321

Sample #:
Sample ID:

286799
DB2001D
0-7.0'

Extracted:
Analyzed:
Ref. Citation:
Dilution Factor:
Batch Numbers:Matrix:

CAS Number

12674-11-2
11104-28-2
11141-16-5
53469-21-9
12672-29-6
11097-69-1
11096-82-5

Project Specific Fraction
USEPA 8082 in Soil

PCB-1016

PCB-1221
PCB3-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260

Analytical
Result

(mg/kg dry)

<0-.33
<0.33
<0.33
<0.33
<0.33

<0.33
<0.33

Quantitation
Limit

(mg/kg dry)

0- .33
0.33

0.33
0.33

0.33
0.33

0.33

Page 24 End of Analytical Report
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~ TriMatrix 
•• Laboratories. Inc. 

ANALYTICAL REPORT 

Detroit Edison 
Project: Detroit Edison-Fermi 2 

Pond Sludge Investigation 
Submittal: August 28, 2001 Samples 

Sample #: 
Sample ID: 

Matrix: 

286799 
DB2001D 
0-7.0' 

Submittal #: 
Sampled: 
Sampler: 
Received: 

Extracted: 
Analyzed: 
Ref. Citation: 
Dilution Factor: 
Batch Numbers: 

34951-13 
08/28/01 @ 14:20 
Wooster 
08/29/01 @ 15:27 

09/04/01 by CMG 
09/10/01 by JDM 
USEPA-8082 
1 
A-176265, Q-068321 

Analytical Quantitation 
Project Specific Fraction Result Limit 

CAS Number USEPA 8082 in Soil (mg/kg dry) (mg/kg dry) 
----------- ------------------------- ------------ ------------
12674-11-2 PCB-1016 <0.33 0.33 
11104-28-2 PCB-1221 <0.33 0.33 
11141-16-5 PCB-1232 <0.33 0.33 
53469-21-9 PCB-1242 <0.33 0.33 
12672-29-6 PCB-1248 <0.33 0.33 
11097-69-1 PCB-1254 <0.33 0.33 
11096-82-5 PCB-1260 <0.33 0.33 

Page 24 End of Analytical Report 
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STnMatrix
Laboratories, Inc.

34951- 13

QUALITY CONTROL REPORT

Parameter: Mercury, SPLP
Method: Manual Cold Vapor, Mercury

Units: mg/L

USEPA-7471A SPLP

Method Preparation Blank

Test QC
Date Batch # Analyst

09/07/01 68319 DSC

Laboratory Fortified Blank

Test QC
Date Batch # Analyst

09/07/01 68319 DSC

Matrix Spike Recovery

Sample Test QC
Number Date Batch # Analyst

286796 09/07/01 68319 DSC

286796 09/07/01 68319 DSC

Blank
Conc

0.0009

Spike
Qty

0.005

Spike
Result

0.00474

Recovery

95

QC
Limits

81-128

Sample
Conc

<0.0004
<0.0004

Spike
Qty

0.005
0.005

Sample
+Spike

0.00452
0.00474

QC
Recovery Limits

90 44-143
95 44-143

Matrix

Sample
Number

286796

Spike Duplicate

Test QC
Date Batch #

09/07/01 68319

Analyst

DSC

Sample+Spike
Conc #1

0.-00452

Sample+Spike
Conc #2

0.00474

QC
RPD Limits

5 0- 20

This report shall not be reproduced except in full, without written authorization ofTriMatrix Laboratories, Inc.
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~ TriMatrix 
... Laboratories, Inc. 

QUALITY CONTROL REPORT 

Parameter: Mercury, SPLP 
Method: Manual Cold Vapor, Mercury 
Units: mg/L 

Method Preparation Blank 

Test 
Date 

09/07/01 

QC 
Batch # 

68319 

Analyst 

DSC 

Laboratory Fortified Blank 

QC 

Blank 
Conc 

0.0009 

34951- . 13 

USEPA-7471A SPLP 

Test 
Date Batch # Analyst 

Spike 
Qty 

Spike 
Result Recovery 

QC 
Limits 

09/07/01 68319 DSC 0.005 

Matrix Spike Recovery 

Sample Test QC 
Number Date Batch # 

286796 09/07/01 68319 
286796 09/07/01 68319 

Matrix Spike Duplicate 

Sample 
Number 

Test 
Date 

QC 
Batch # 

286796 09/07/01 68319 

Analyst 

DSC 
DSC 

Sample 
Conc 

<:0.0004 
<:0.0004 

Spike 
Qty 

0.005 
0.005 

Analyst 
Sample+Spike 

Conc #1 

DSC 0_.00452 

0.00474 

Sample 
+Spike 

0.00452 
0.00474 

Sample+Spike 
Conc #2 

0.00474 

95 81-128 

QC 
Recovery Limits 

RPD 

5 

90 
95 

44-143 
44-143 

QC 
Limits 

0- 20 

This report shall not be reproduced except in full. without writton authorization ofTriMatrix Laboratories. Inc. 
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&TriMatrix
Laboratories, Inc.

34951- 13

QUALITY CONTROL REPORT

Parameter:
Method:
Units:

Mercury, Total
Cold Vapor, Mercury

ug/L

USEPA-7470A WATER

Instrument Blank

Test Analytical
Date Batch Number Analyst

09/04/01
09/04/01
09/07/01
09/07/01

176060
176060
176290
176290

MSS
MSS
DSC
DSC

Blank
Conc

<0.2
<0.2
<0.2
<0.2

Laboratory Control Sample

Test Analytical

Date Batch # Analyst

Spike

Qty

09/04/01
09/04/01
09/07/01
09/07/01

176060
176060
176290
176290

MSS
MSS
DSC
DSC

3.0
0.5
2.0
0.5

Spike
Result

3.15
0.50

2.15
0.44

QC
Recovery Limits

105
100
108

88

80-120
80-120
80-120
80-120

This report shall not be reproduced except in full, without written authorization of TriMatrix Laboratories, Inc.
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A TriMatrix 
.... laboratories, Inc. 

34951- 13 
QUALITY CONTROL REPORT 

Parameter: Mercury, Total 
Method: Cold Vapor, Mercury USEPA-7470A WATER 
Units: ug/L 

Instrument Blank 

Test Analytical Blank 
Date Batch Number Analyst Conc 

09/04/01 176060 MSS <0.2 
09/04/01 176060 MSS <0.2 
09/07/01 176290 DSC <0.2 
09/07/01 176290 DSC <0.2 

Laboratory Control Sample 

Test Analytical Spike Spike QC 
Date Batch # Analyst Qty Result Recovery Limits 

09/04/01 176060 MSS 3.0 3.15 105 80-120 
09/04/01 176060 MSS 0.5 0.50 100 80-120 
09/07/01 176290 DSC 2.0 2.15 108 80-120 
09/07/01' 176290 DSC 0.5 0.44 88 80-120 

This report shall not be reproduced except in full. without written authorization ofTriMatrix Laboratories. Inc. 
Individual sample results relate only to the sample tested. 
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TbrMatrixSLaboratories, Inc.

34951- 13
QUALITY CONTROL REPORT

Parameter:
Method:
Units:

Mercury, Total
Manual Cold Vapor, Mercury
mg/kg dry

USEPA-7471A SOIL

Method Preparation Blank

Test
Date

09/04/01

QC
Batch #

68171

Blank
Analyst Conc

MSS <0.10

Laboratory Fortified Blank

Test
Date

QC
Batch # Analyst

Spike
Qty

0.417

Spike
Result

0.407

QC
Recovery Limits

98 79-12609/04/01 68171 MSS

This report shall not be reproduced except in full, without written authorization ofTriMatrix Laboratories, Inc.
Individual sample results relate only to the sample tested.

5560 Corporate Exchange Court SE • Grand Rapids, MI 49512 • (616) 975-4500 • Fax (616) 942-7463

~ TriMatrix 
•• Laboratories, Inc. 

34951- 13 
QUALITY CONTROL REPORT 

Parameter: Mercury, Total 
Method: 
units: 

Manual Cold Vapor, Mercury 
mg/kg dry 

USEPA-7471A SOIL 

Method Preparation Blank 

Test QC Blank 
Date Batch # Analyst Conc 

09/04/01 68171 MSS <0.10 

Laboratory Fortified Blank 

Test QC Spike Spike QC 
Date Batch # Analyst Qty Result Recovery Limits 

09/04/01 68171 MSS 0.417 0.407 98 79-126 

This report shall not be reproduced except in full, wirhout written authorization ofTriMatrix Laboratories, Inc. 
Individual sample results relate only to the sample tested. ' 
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nriatrix
Laboratories, Inc.

34951- 13

QUALITY CONTROL REPORT

Parameter: Percent Solids

Method: Residue-Gravimetric, Dried @ 103-105*C USEPA-160.3

Units: %

SOIL

Instruiment Blank

Test Analytical Blank

Date Batch Number Analyst Conc

08/31/01 176140 MRJ <0.1

j

This report shall not be reproduced except in full, without written authorization of TriMatrix Laboratories, Inc.

Individual sample results relate only to the sample tested.
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~ TriMatrix 
.~ laboratories. Inc. 

QUALITY CONTROL REPORT 

Parameter: Percent Solids 
Method: Residue-Gravimetric, Dried @ 103-105*C 
Units: % 

Instrument Blank 

Test Analytical 
Date Batch Number 

08/31/01 176140 

Analyst 

MRJ 

Blank 
Cone 

<0.1 

34951- 13 

USEPA-160.3 SOIL 

This report shall not be reproduced except in full, without written authorization ofTriMatrix Laboratories, Inc. 
Individual sample results rdate only to the sample tested. 
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TriTMatrix
SLaboratories, Inc.-

34951- 13

QUALITY CONTROL REPORT

METHOD PREPARATION BLANK

Fraction:
Method:
Analyst:
Units:
QC Batch:

Quality Control Fraction

Organochlorine Pesticides & Herbicides

James D. McFadden
mg/L

68326-106

Test Date: 09/07/01

Parameter

Aldrin
Alpha-BHC
Beta-BHC
Delta-BHC
Lindane
Chlordane (technical)

4,41-DDD
4,4'-DDE
4,4'-DDT
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan Sulfate
Endrin
Endrin Aldehyde
Heptachlor
Heptachlor Epoxide
Methoxychlor
Toxaphene

Blank
Concentration

<0.001
<0.001

<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0. 001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001
<0.001

<0.001

Quantitation
Limit

0 .001
0.001
0. 001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001

This report shall not be reproduced except in full, without written authorization of TriMatrix Laboratories, Inc.

Individual sample results relate only to the sample tested.

5560 Corporate Exchange Court SE • Grand Rapids, MI 49512 • (616) 975-4500 • Fax (616) 942-7463

~ TriMatrix 
.~ Laboratories. Inc. 

34951- 13 
QUALITY CONTROL REPORT 

METHOD PREPARATION BLANK 

Fraction: 
Method: 
Analyst: 
units: 

Quality Control Fraction 
Organochlorine Pesticides & Herbicides 
James D. McFadden Test Date: 09/07/01 
mg/L 

QC Batch: 68326-106 

Blank Quantitation 
Parameter Concentration Limit 

------------- ------------
Aldrin <0.001 0.001 
Alpha-BHC <0.001 0.001 
Beta-BHC <0.001 0.001 
Delta-BHC <0.001 0.001 
Lindane <0.001 0.001 
Chlordane (technical) <0.001 0.001 
4,4'-DDD <0.001 0.001 
4,4'-DDE <0.001 0.001 
4,4'-DDT <0.001 0.001 
Dieldrin <0.001 0.001 
Endosulfan I <0.001 0.001 
Endosulfan II <0.001 0.001 
Endosulfan Sulfate <0.001 0.001 
Endrin .-' <0.001 0.001 
Endrin Aldehyde <0.001 0.001 
Heptachlor <0.001 0.001 
Heptachlor Epoxide <0.001 0.001 
Methoxychlor <0.001· 0.001 
Toxaphene <0.001 0.001 

/ 

This report shall not be reproduced except in full. without written authorization ofTriMatrix Laborarories. Inc. 
Individual sample results relate only to the sample tested. 
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A Tr M atrix

34951- 13

QUALITY CONTROL REPORT

LABORATORY FORTIFIED BLANK

Fraction:
Method:
Analyst:
Units:
QC Batch:

Quality Control Fraction
Organochlorine Pesticides & Herbicides

James D. McFadden
mg/L

68326-106

Test Date: 09/07/01

Spike Spike Spike

Parameter Quantity Result % Rec
Control
Limits

Aldrin
Alpha-BHC
Beta-BHC
Delta-BHC
Lindane
4, 4 -DDD
4, 4 -DDE
4, 4' -DDT
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan Sulfate
Endrin
Endrin Aldehyde
Heptachlor
Heptachlor Epoxide
Methoxychlor

0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2
0.2

0.2
0.2
0.2
0.2
0.2

0.169 85 60 - 140
0.220 110 60 - 140

0.300 150 60 - 140
0.324 162 60 - 140

0.244 122 13 - 150
0.338 169 60 - 140
0.311 156 60 - 140
0.295 148 60 - 140

0.184 92 60 - 140

0.161 81 60 - 140
0.158 79 60 - 140

0.218 109 60 - 140
0.230 115 11 - 169

0.196 98 60 - 140
0.172 86 28 - 140

0.182 91 18 - 148
0.334 167 9 - 161

This report shall not be reproduced except in full, without written authorization ofTriMatrix Laboratories, Inc.
Individual sample results relate only to the sample tested.
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~ TriMatrix 
~.~ Laboratorles, Inc. 

34951- 13 
QUALITY CONTROL REPORT 

LABORATORY FORTIFIED BLANK 

Fraction: 
Method: 
Analyst: 

Quality Control Fraction 
Organochlorine Pesticides & Herbicides 
James D. McFadden Test Date: 09/07/01 

Units: mg/L 
QC Batch: 68326-106 

Spike Spike Spike Control 
Parameter Quantity Result % Rec Limits 

---------- ----------- ---------

Aldrin 0.2 0.169 85 60 - 140 
Alpha-BHC 0.2 0.220 110 60 - 140 
Beta-BHC 0.2 0.300 150 60 - 140 
Delta-BHC' 0.2 0.324 162 60 - 140 
Lindane 0.2 0.244 122 13 - 150 
4,4'-DDD 0.2 0.338 169 60 - 140 
4,4'-DDE 0.2 0.311 156 60 - 140 
4,4'-DDT 0.2 0.295 148 60 - 140 
Dieldrin 0.2 0.184 92 60 - 140 
Endosulfan I 0.2 0.161 81 60 - 140 
Endosulfan II 0.2 0.158 79 60 - 140 
Endosulfan Sulfate 0.2 0.218 109 60 - 140 
Endrin 0.2 0.230 115 11 - 169 
Endrin Aldehyde 0.2 0.196 98 60 - 140 
Heptachlor 0.2 0.172 86 28 - 140 
Heptachlor Epoxide 0.2 0.182 91 18 - 148 
Methoxychlor 0.2 0.334 167 9 - 161 

This report shall not be reproduced except in full, without written authorization ofTriMatrix Laboratories, Inc. 
Individual sample results relate only to the sample tested. 
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4Laboratories, Inc.

34951- 13

QUALITY CONTROL REPORT

INSTRUMENT BLANK

Fraction:
Method:
Analyst:
Units:
Analytical

Quality Control Fraction
Polychlorinated Biphenyls by GC

James D. McFadden
mg/kg dry

Batch: 176265

Parameter

PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260

Blank
Concentration

ND
ND
ND
ND
ND
ND
ND

Test Date: 09/10/01

Quantitation
Limit

0.10
0.10
0.10
0.10
0.10
0.10

This report shall not be reproduced except in flull, without written authorization of TriMatrix Laboratories, Inc.

Individual sample results relate only to the sample tested.
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~ TriMatrix .t Laboratories, Inc. 

34951- 13 
QUAL~TY CONTROL REPORT 

INSTRUMENT BI.ANK 

Fraction: Quality Control Fraction 
Method: Polychlorinated Biphenyls by GC 
Analyst: James D. McFadden Test Date: 09/10/01 
Units: mg/kg dry 
Analytical Batch: 176265 

Blank Quantitation 
Parameter Concentration Limit 

------------- ------------
PCB-l016 ND 0.10 
PCB-1221 ND 0.10 
PCB-1232 ND 0.10 
PCB-1242 ND 0.10 
PCB-1248 ND 0.10 
PCB-1254 ND 0.10 
PCB-1260 ND 0.10 

This report shall not be reproduced except in full, without written authorization ofTriMatrix Laboratories. Inc. 
Individual sample results relate only to the sample tested. 
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A Laboratories, Inc,

34951- 13

QUALITY CONTROL REPORT

METHOD PREPARATION BLANK

Fraction:
Method:
Analyst:
Units:
QC Batch:

Quality Control Fraction
Polychlorinated Biphenylsby GC

James D. McFadden
mg/kg dry

68321-104

Parameter

PCB-1016

PCB-1221
PCB-1232
PCB--1242
PCB-1248
PCB-1254
PCB-1260

Blank
Concentration

<0.10
<0.10
<0.10
<0.10
<0.10
<0.10
<0.10

Test Date: 09/10/01

Quantitation
Limit

0.10
0.10
0 .10
0.10
0 .10
0.10
0.10

This report shall not be reproduced except in full, without written authorization of TelMatrix Laboratories, Inc.

Individual sample results relate only to the sample tested.
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~ TriMatrix 
•• Laboratories, Inc. 

34951- 13 
QUALITY CONTROL REPORT 

METHOD PREPARATION BLANK 

Fraction: 
Method: 
Analyst: 

Quality Control Fraction 
Polychlorinated Biphenyls by GC 
James D. McFadden Test Date: 09/10/01 

Units: mg/kg dry 
QC Batch: 68321-104 

Blank Quantitation 
Parameter Concentration Limit 

------------- ------------

PCB-1016 <0.10 0.10 
PCB-1221 <0.10 0.10 
PCB-1232 <D .10 D.l0 
PCB--1242 <0.10 0.10 
PCB-1248 <0.10 0.10 
PCB-1254 <D.10 0.10 
PCB-1260 <0.10 0.10 

This report shall not be reproduced except ill full, without written authorization ofTriMatrix Laboratories, Inc. 
Individual sample results relate only to the sample tested. 
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T* ratrix• .Laboratories, Inc,

34951- 13

QUALITY CONTROL REPORT

LABORATORY FORTIFIED BLANK

Fraction:
Method:
Analyst:
Units:
QC Batch:

Quality Control Fraction

Polychlorinated Biphenyls by GC

James D. McFadden
mg/kg dry

68321-104

Test Date: 09/10/01

Spike
Quantity.

Spike Spike
Result % RecParameter

Control
Limits

64 - 1480.167 0.173 104PCB-1260

This report shall not be reproduced except in full, without written authorization ofTriMatrix Laboratories, Inc.

Individual sample results relate only to the sample tested.
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~ TriMatrix 
f~ Laboratories, Inc. 

34951- 13 
QUALITY CONTROL REPORT 

LABORATORY FORTIFIED BLANK 

Fraction: 
Method: 
Analyst: 

Quality Control Fraction 
Polychlorinated Biphenyls by GC 
James D. McFadden Test Date: 09/10/01 

Units: mg/kg dry 
QC Batch: 68321-104 

Parameter 

PCB-1260 

Spike 
Quantity, 

0.167 

Spike 
Result 

0.173 

Spike 
% Rec 

104 

Control 
Limits 

64 - 148 

This report shall not be reproduced except in full, without written authorization ofTriMatrix Laboratories, Inc. 
Individual sample result~ relate only to the sample tested. 
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TariMatrix.Laboratories, Inc.

34951- 13

QUALITY CONTROL REPORT

INSTRUMENT BLANK

Fraction:
Method:
Analyst:
Units:
Analytical

Organochlorine Pest/PCB's

Organochlorine Pesticides & PCBs

James D. McFadden
ug/L

Batch: 176292

USEPA-608

Test Date: 09/07/01

Parameter

4,4'-DDD
4,4'-DDE
4,4 -DDT
Aldrin
Alpha-BHC
Beta-BHC
Delta-BHC
Dieldrin,
Endosulfan I
Endosulfan II
Endosulfan Sulfate

Endrin
Endrin Aldehyde
Lindarie
Heptachlor
Heptachlor Epoxide

Methoxychlor

Blank
Concentration

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Quantitation
Limit

1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0

This report shall not be reproduced except in full, without written authorization of TriMatrix Laboratories, Inc.

Individual sample results relate only to the sample tested.
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~ TriMatrix 
.~ Laboratories, Inc. 

34951- 13 
QUALITY CONTROL REPORT 

INSTRUMENT BLANK 

Fraction: USEPA-608 
Method: 
Analyst:" 
Units: 

Organochlorine Pest/PCB's 
Organochlorine Pesticides & PCBs 
James D. McFadden Test Date: 09/07/01 
ug/L 

Analytical Batch: 176292 

Parameter 

4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
Aldrin 
Alpha-BHC 
Beta-BHC 
Delta-BHC 
Dieldrin' 
Endosulfan I 
Endosulfan II 
Endosulfan Sulfate 
Endrin 
Endrin Aldehyde 
Lindarie 
Heptachlor 
Heptachlor Epoxide 
Methoxychlor 

Blank Quantitation 
Concentration Limit 
------------- ------------

ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 
ND 1.0 

This report shall not be reproduced except in full, without written authorization ofTriMatrix Laboratories. Inc. 
Individual sample results relate only to the sample tested. 
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TribMatrixý4 Laboratories, Inc.

34951- 13

QUALITY CONTROL REPORT

INSTRUMENT BLANK

Fraction:
Method:
Analyst:
Units:
Analytical

QC SEMI'S 8270 SPLP FULL

Semi-Volatiles GC/MS

Janet M. Kudirka
mg/L

Batch: 176209

Parameter

1,2,4-Trichlorobenzene
1,4-Dichlorobenzene
2,4,5-Trichlorophenol

2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene

2-Methylnaphthalene
2-Methylphenol
2-Nitrophenol
4,6-Dinitro-
2-Methylphenol
4-Chloro-3-Methylphenol
4-Methylphenol
4-Nitrophenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo (a) Anthracene
Benzo (a) Pyrene
Benzo (g,h,i,) Perylene

Bis (2-ethylhexyl)-
Phthalate
Chrysene
2-Chlorophenol
Di-n-Butylphthalate
Dibenzo (a,h) Anthracene

Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Indeno (1,2,3-cd) Pyrene

Benzoic Acid
Hexachlorocyclopentadiene
Isophorone
N-Nitrosodi-n-Propylamine

Blank
Concentration

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Test Date: 09/07/01

Quantitation
Limit

0.005
0 .005

0.050
0 .005
0.005
0.005
0.020
0.005
0.005
0.005
0.005
0.020

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

0.005
0.005
0.020
0.005
0.005
0.005
0.005
0.005
0.005
0.005

0.005
0.005
0.005
0.005
0.005
0.005
0.0001
0.0001
0.005
0.050
0.002
0.005
0.005

This report shall not be reproduced except in full, without written authorization ofTriMatrix Laboratories, Inc.

Individual sample results relate only to the sample tested.

5560 Corporate Exchange Court SE * Grand Rapids, MI 49512 • (616) 975-4500 • Fax (616) 942-7463

~ TriMatrix f. laboratories. Inc. 

Fraction: 
Method: 

QUALITY CONTROL REPORT 

INSTRUMENT BLANK 

QC SEMI'S 8270 SPLP FULL 
Semi-Volatiles GC/MS 

34951- 13 

Analyst: Janet M. Kudirka Test Date: 09/07/01 
Units: mg/L 
Analytical Batch: 176209 

Parameter 

1,2,4-Trichlorobenzene 
1,4-Dichlorobenzene 
2,4,5-Trichlorophenol 
2, 4, 6-Trichlorophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2,4-Dinitrotoluene 
2-Methylnaphthalene 
2-Methylphenol 
2-Nitrophenol 
4,6-Dinitro-
2-Methylphenol 
4-Chloro-3-Methylphenol 
4-Methylphenol 
4-Nitrophenol 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo (a) Anthracene 
Benzo (a) Pyrene 
Benzo (g,h,i,) Perylene 
Bis (2-ethylhexyl)
Phthalate 
Chrysene 
2-Chlorophenol 
Di-n-Butylphthalate 
Dibenzo (a,h) Anthracene 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Indeno(1,2,3-cd) Pyrene 
Benzoic Acid 
Hexachlorocyclopentadiene 
Isophorone 
N-Nitrosodi-n-Propylamine 

Blank 
Concentration 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

;' ND 

ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Quantitation 
Limit 

0.005 
0.005 
0.050 
0.005 
0.005 
0.005 
0.020 
0.005 
0.005 
0.005 
0.005 
0.020 

0.005 
0.005 
0.020 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 

0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.0001 
0.0001 
0.005 
0.050 
0.002 
0.005 
0.005 

This report shall not be reproduced except in full. without written authorization ofTriMatrix Laboratories. Inc. 
Individual sample results relate only ro the sample tested. 
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STriMatrixLaboratories, Inc.

34951- 13

QUALITY CONTROL REPORT

INSTRUMENT BLANK

Fraction:
Method:
Analyst:
Units:
Analytical

QC SEMI'S 8270 SPLP FULL

Semi-Volatiles GC/MS

Janet M. Kudirka

mg/L
Batch: 176209

Parameter

Pentachlorophenol
Phenanthrene
Phenol
Pyrene
Butyl Benzyl Phthalate

Di-n-Octylphthalate
1,2-Dichlorobenzene
Dimethylphthalate
Hexachloroethane
Nitrobenzene
Benzyl Alcohol
Bis (2-Chloroethyl) Ether

Bis (2-Chloroisopropyl)-
Ether
Bis (2-Chloroethoxy)-
Methane
4-Chloroaniline
4-Bromophenyl Phenylether

2-Chloronaphthalene
4-Chlorophenylphenyl-
Ether
4-Nitroaniline
3-Nitroaniline
2-Nitroaniline
2,6-Dinitrotoluene
Dibenzofuran
N-Nitroso-di-Phenylamine
Diethylphthalate
3,3'-Dichlorobenzidine
1,3-Dichlorobenzene
Naphthalene

Blank
Concentration

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Test Date: 09/07/01

Quantitation
Limit

0.020
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.050
0.005
0.005

ND

ND
ND
ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

0.005

0.020
0.005
0.005
0.005

0.020
0.020
0 .020
0.005
0.005
0.005
0.005
0.020
0.005
0.005

This report shall not be reproduced except in full, without written authorization ofTriMatrix Laboratories, Inc.

Individual sample results relate only to tise sample tested.
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~ TriMatrix 
~~ Laboratories, Inc. 

Fraction: 
Method: 

QUALITY CONTROL REPORT 

INSTRUMENT BLANK 

QC SEMI'S 8270 SPLP FULL 
Semi-Volatiles GC/MS 

34951- 13 

Analyst: Janet M. Kudirka Test Date: 09/07/01 
Units: mg/L 
Analytical Batch: 176209 

Parameter 

Pentachlorophenol 
Phenanthrene 
Phenol 
pyrene 
Butyl Benzyl Phthalate 
Di-n-Octylphthalate 
1,2-Dichlorobenzene 
Dimethylphthalate 
Hexachloroethane 
Nitrobenzene 
Benzyl Alcohol 
Bis (2-Chloroethyl) Ether 
Bis (2-Chloroisopropyl)
Ether 
Bis (2-Chloroethoxy)
Methane 
4-Chloroaniline 
4-Bromophenyl Phenyl ether 
2-Chloronaphthalene 
4-Chlorophenylphenyl
Ether 
4-Nitroaniline 
3-Nitroaniline 
2-Nitroaniline 
2,6~Dinitrotoluene 

Dibenzofuran 
N-Nitroso-di-Phenylamine 
Diethylphthalate 
3,3'-Dichlorobenzidine 
1,3-Dichlorobenzene 
Naphthalene 

Blank 
Concentration 

ND 
NO 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

NO 

ND 
ND 
ND 
ND 

ND 
ND 
ND 
NO 
ND 
NO 
ND 
ND 
ND 
NO 

Quantitation 
Limit 

0.020 
0.005 

I 0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.050 
0.005 
0.005 

0.005 

0.020 
0.005 
0.005 
0.005 

0.020 
0.020 
0.020 
0.005 
0.005 
0.005 
0.005 
0.020 
0.005 
0.005 

This report shaU not be reproduced except in full, without written authorization ofTriMatrix Laboratories, Inc. 
Individual sample reslllts relate only to the sample tested. 

5560 Corporate Exchange Court SE • Grand Rapids, Ml49512 • (616) 975-4500 • Fax (616) 942-7463 



TriMatrix
Laboratories, Inc.

34951- 13

QUALITY CONTROL REPORT

METHOD PREPARATION BLANK

Fraction:
Method:
Analyst:
Units:
QC Batch:.

QC SEMI'S 8270 SPLP FULL
Semi-Volatiles GC/MS
Janet M. Kudirka
mg/L

68284-106

Parameter

1,2,4-Trichlorobenzene
1,4-Dichlorobenzene
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2-Methylnaphthalene
2-Methylphenol
2-Nitrophenol
4,6-Dinitro-
2-Methylphenol
4-Chloro-3-Methylphenol
4-Methylphenol
4-Nitrophenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo (a) Anthracene
Benzo (a) Pyrene
Benzo (g,h,i,) Perylene
Bis (2-ethylhexyl)-
Phthalate
Chrysene
2-Chlorophenol
Di-n-Butylphthalate
Dibenzo (a,h) Anthracene
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Indeno (1,2,3-cd) Pyrene
Benzoic Acid
Hexachlorocyclopentadiene
Isophorone
N-Nitrosodi-n-Propylamine

Blank
Concentration

<0-.005
<0.005

<0.050
<0. 005
<0.005
<0 .005

<0.020
<0 .005
<0 .005
<0 .005
<0 .005
<0.020

<0.005
<0.005
<0.020
<0.005
<0.005
<0.005
<0.005
<0 .005
<0 .005
<0.005

<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.0001
<0.0001
<0.005
<0.050
<0.002
<0.005
<0.005

Test Date: 09/06/01

Quantitation
Limit

0.005
0.005

0.050
0.005
0.005
0.005
0 .020

0.005
0.005
0. 005
0.005
0 .020

0.005
0.005
0. 020
0.005

0. 005
0. 005
0.005
0.005
0.005
0.005

0.005

0.005
0.005
0.005
0.005

0.0001

0.0001

0.005
0.050
0.002
0.005
0.005

This report shall not be reproduced except in full, without written authorization of TriMatrix Laboratories, Inc.

Individual sample results relate only to the sample tested.

5560 Corporate Exchange Court SE - Grand Rapids, MI 49512 • (616) 975-4500 * Fax (616) 942-7463

~ TriMatrix f. laboratories, Inc. 

34951- 13 
QUALITY CONTROL REPORT 

METHOD PREPARATION BLANK 

Fraction: 
Method: 
Analyst: 

QC SEMI'S 8270 SPLP FULL 
Semi-Volatiles GC/MS 
Janet M. Kudirka Test Date: 09/06/01 

Units: rng/L 
QC Batch: . 68284-106 

Parameter 

1,2,4-Trichlorobenzene 
1,4-Dichlorobenzene 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
2,4-Dichlorophenol 
2,4-Dimethylphenol 
2,4-Dinitrophenol 
2,4-Dinitrotoluene 
2-Methylnaphthalene 
2-Methylphenol 
2-Nitrophenol 
4,6-Dinitro-
2-Methylphenol 
4-Chloro-3-Methylphenol 
4-Methylphenol 
4-Nitrophenol 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo (a) Anthracene 
Benzo (a) pyrene 
Benzo (g,h,i,) Perylene 
Bis (2-ethylhexyl)
Phthalate 
Chrysene 
2-Chlorophenol 
Di-n-Butylphthalate 
Dibenzo (a,h) Anthracene 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Indeno (1,2,3-cd) Pyrene 
Benzoic Acid 
Hexachlorocyclopentadiene 
Isophorone 
N-Nitrosodi-n-Propylamine 

Blank 
Concentration 

<0.005 
<0.005 
<0.050 
<0.005 
<0.005 
<0.005 
<0.020 
<0.005 
<0.005 
<0.005 
<0.005 
<0.020 

<0.005 
<0.005 
<0.020 
<0.005 
<0.005 
<0.005 
<0.005 
<0.005 
<0.005 
<0.005 

<0.005 
<0.005 
<0.005 
<0.005 
<0.005 
<0.005 
<0.0001 
<0.0001 
<0.005 
<0.050 
<0.002 
<0.005 
<0.005 

Quantitation 
Limit 

0.005 
0.005 
0.050 
0.005 
0.005 
0.005 
0.020 
0.005 
0.005 
0.005 
0.005 
0.020 

0.005 
0.005 
0.020 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 

I 

0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.0001 
0.0001 
0.005 
0.050 
0.002 
0.005 
0.005 

This report shall not be reproduced except in full, without written authorization ofTriMatrix L,1boratories, Inc. 
Individual sample results relate only to the sample tested. 

5560 Corporate Exchange Court SE • Grand Rapids, MI 49512 • (616) 975-4500 • Fax (616) 942-7463 



A Laboratorles, Inc.

34951- 13

QUALITY CONTROL REPORT

METHOD PREPARATION BLANK

Fraction:
Method:
Analyst:
Units:
QC Batch:

QC SEMI'S 8270 SPLP FULL

Semi-Volatiles GC/MS

Janet M. Kudirka
mg/L

68284-106

Parameter

Pentachlorophenol
Phenanthrene
Phenol
Pyrene
Butyl Benzyl Phthalate

Di-n-Octylphthalate
1,2-Dichlorobenzene
Dimethylphthalate
Hexachloroethane
Nitrobenzene
Benzyl Alcohol
Bis (2-Chloroethyl) Ether

Bis (2-Chloroisopropyl)-
Ether
Bis (2-Chloroethoxy)-
Methane
4-Chloroaniline
4-Bromophenyl Phenylether
2-Chloronaphthalene
4-Chlorophenylphenyl-
Ether
4-Nitroaniline
3-Nitroaniline
2-Nitroaniline
2,6-Dinitrotoluene
Dibenzofuran
N-Nitroso-di-Phenylamine
Diethylphthalate
3,3'-Dichlorobenzidine
1,3-Dichlorobenzene
Naphthalene

Blank
Concentration

<0.020
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.005
<0.050
<0.005
<0.005

<0.005

<0.020
<0.005
<0.005
<0.005

<0.020
<0.020
<0.020
<0.005
<0.005
<0.005
<0.005
<0.020
<0.005
<0.005

Test Date: 09/06/01

Quantitation
Limit

0.020

0.005
0.005
0.005
0.005

0.005
0.005
0.005
0.005
0.005
0.050
0.005
0.005

0.005

0.020
0.005
0.005
0.005

0.020
0.020
0 .020
0.005
0.005
0.005
0.005
0.020
0.005
0.005

This report shall not be reproduced except in full, without written authorization ofTriMatrix laboratories, Inc.

Individual sample results relate only to the sample tested.

5560 Corporate Exchange Court SE • Grand Rapids, MI 49512 * (616) 975-4500 • Fax (616) 942-7463

~ TriMatrix 
•• laboratories, Inc. 

34951- 13 
QUALITY CONTROL REPORT 

METHOD PREPARATION BLANK 

Fraction: 
Method: 

I 
Analyst: 

QC SEMI'S 8270 SPLP FULL 
Semi-Volatiles GC/MS 
Janet M. Kudirka Test Date: 09/06/01 

Units: mg/L 
QC Batch: 68284-106 

Parameter 

Pentachlorophenol 
Phenanthrene 
Phenol 
Pyrene 
Butyl Benzyl Phthalate 
Di-n-Octylphthalate 
1,2-Dichlorobenzene 
Dimethylphthalate 
Hexachloroethane 
Nitrobenzene 
Benzyl Alcohol 
Bis (2-Chloroethyl) Ether 
Bis (2-Chloroisopropyl)
Ether 
Bis (2-Chloroethoxy)
Methane 
4-Chloroaniline 
4-Bromophenyl Phenyl ether 
2-Chloronaphthalene 
4-Chlorophenylphenyl
Ether 
4-Nitroaniline 
3-Nitroaniline 
2-Nitroaniline 
2,6-Dinitrotoluene 
Dibenzofuran 
N-Nitroso-di-PhenYlamine 
Diethylphthalate 
3,3'-Dichlorobenzidine 
1,3-Dichlorobenzene 
Naphthalene 

Blank 
Concentration 

<0.020 
<0.005 
<0.005 
<0.005 
<0.005 
<0.005 
<0.005 
<0.005 
<0.005 
<0.005 
<0.050 
<0.005 
<0.005 

<0.005 

<0.020 
<0.005 
<0.005 
<0.005 

<0.020 
. <0.020 

<0.020 
<0.005 
<0.005 
<0.005 
<0.005 
<0.020 
<0.005 
<0.005 

Quantitation 
Limit 

0.020 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.005 
0.050 
0.005 
0.005 

0.005 

0.020 
0.005 
0.005 
0.005 

0.020 
0.020 
0.020 
0.005 
0.005 
0.005 
0.005 
0.020 
0.005 
0.005 

This report shall not be reproduced except ill full. without written authorization ofTriMatrix L,boratories. Inc. 
Individual sample results relate only to the sample tested. 

5560 Corporate Exchange Court SE • Grand Rapids, MI 49512 • (616) 975-4500 • Fax (616) 942-7463 



TriMatrix
# Laboratories, Inc.

34951- 13

QUALITY CONTROL REPORT

LABORATORY FORTIFIED BLANK

Fraction:
Method:
Analyst:
Units:
QC Batch:

QC SEMI-VOL'S B/N/A-SPLP
Semi-Volatiles CC/MS
Janet M. Kudirka
mg/L

68284-106

Test Date: 09/06/01

Parameter

1,2,4-Trichlorobenzene
1,4-Dichlorobenzene
2,4-Dinitrotoluene
2-Chlorophenol
4-Chloro-3-Methylphenol
Acenaphthene
N-Nitrosodi-n-Propylamine
Naphthalene
Pentachlorophenol
4-Nitrophenol
Phenol
Pyrene

Spike Spike Spike Control

Quantity Result % Rec Limits

0.1 0.0870 87 42 - 116

0.1 0.0898 90 39 - 120

0.1 0.0786 79 38 - 131

0.1 0.0802 80 12 - 138

0.1 0.0787 79 42 - 125

0.1 0.0896 90 39 - 123

0.1 0.0883 88 33 - 125

0.1 0.0882 88 46 - 122

0.1 0.0596 60 14 - 176

0.1 0.0267 27 3 - 63

0.1 0.0473 47 6 - 74

0.1 0.0907 91 44 - 138

This report shalt not be reproduced except in full, without written authorization of TriMairix Laboratories, Inc.
Individual sample results relate only to the sample tested.

5560 Corporate Exchange Court SE • Grand Rapids, MI 49512 • (616) 975-4500 • Fax (616) 942-7463

~ TriMatrix 
•• Laboratories, Inc. 

34951- 13 
QUALITY CONTROL REPORT 

LABORATORY FORTIFIED BLANK 

Fraction: 
Method: 
Analyst: 

QC SEMI-VOL'S B/N/A-SPLP 
Semi-Volatiles GC/MS 
Janet M. Kudirka Test Date: 09/06/01 

Units: mg/L 
QC Batch: 68284-106 

Spike Spike Spike Control 
Parameter Quantity Result % Rec Limits 

---------- ----------- ---------
1,2,4-Trichlorobenzene 0.1 0.0870 87 42 - 116 
1,4-Dichlorobenzene 0.1 0.0898 90 39 - 120 
2,4-Dinitrotoluene 0.1 0.0786 79 38 - 131 
2-Chlorophenol 0.1 0.0802 80 12 - 138 
4-Chloro-3-Methylphenol 0.1 0.0787 79 42 - 125 
Acenaphthene 0.1 0.0896 90 39 - 123 
N-Nitrosodi-n-Propylamine 0.1 0.0883 88 33 - 125 
Naphthalene 0.1 0.0882 88 46 - 122 
Pentachlorophenol 0.1 0.0596 60 14 - 176 
4-Nitrophenol 0.1 0.0267 27 3 - 63 
Phenol 0.1 0.0473 47 6 - 74 
pyrene 0.1 0.0907 91 44 - 138 

This report shall not be reproduced except in full. without written authorization ofTriMatrix Laboratories. Inc. 
Individual sample results relate only to the sample tested. 

5560 Corporate Exchange Court SE • Grand Rapids, MI49512 • (616) 975-4500 • Fax (616) 942-7463 



&TriMatrix410_ Laboratories, Inc.

34951- 13

QUALITY CONTROL REPORT

SURROGATE RECOVERIES

Method: Organochlorine Pesticides & PCBs USEPA-608 WATER

Surrogate Compound List

SUR-1: Tetrachloro-m-xylene
SUR-2: Decachlorobiphenyl

% R = Percent Recovery

Compounds:
Control Limits:

SUR-1 SUR-2
23-119 16-114

Sample # / ID

BLK-001

Batch

176292 120 87

This report shall not be reproduced except in full, without written authorization ofTriMatrix Laboratories, Inc.

Individual sample results relate only to the sample tested.

5560 Corporate Exchange Court SE * Grand Rapids, MI 49512 ° (616) 975-4500 ° Fax (616) 942-7463

~ TriMatrix 
•• Laboratories, Inc. 

QUALITY CONTROL REPORT 
SURROGATE RECOVERIES 

Method: Organochlorine Pesticides & PCBs 

Surrogate Compound List 

SUR-1: Tetrachloro-m-xylene 
SUR-2: Decachlorobiphenyl 

% R Percent Recovery 

Compounds: SUR-1 SUR-2 
Control Limits: 23-119 16-114 

Sample # / ID Batch % R % R 

------------- ------

BLK-OOl 176292 120 87 

34951- 13 

USEPA-608 WATER 

This repon shall not be reproduced except in full, wirhout written authorization ofTriMatrix Laboratories, Inc. 
Individual sample results relate only to the sample tested. 

5560 Corporate Exchange Court SE • Grand Rapids. MI 49512 • (616) 975-4500 • Fax (616) 942-7463 



LTriratrixLaboratories, Inc.

34951- 13

QUALITY CONTROL REPORT

SURROGATE RECOVERIES

Method: Organochlorine Pesticides & Herbicides USEPA-8081A SPLP

Surrogate Compound List
.........................................................................

SUR-1: Tetrachloro-m-xylene
SUR-2: Decachlorobiphenyl

% R = Percent Recovery

Compounds:
Control Limits:

SUR-l SUR-2
33-131 15-128

Sample 4 / ID

MPB-106
LFB-106
286796
286797
286798
286799

Batch

68326
68326
68326
68326
68326
68326

99
100

96
98
94
94

77
66
58
48
46
38

This report shall not be reproduced except in full, without written authorization of TriMatrix Laboratories, Inc.

Individual sample results relate only to the sample tested.

5560 Corporate Exiýhangc Court SE • Grand Rapids, MI 49512 ° (616) 975-4500 - Fax (616) 942-7463

~ TriMatrix 
•• laboratories, Inc. 

QUALITY CONTROL REPORT 
SURROGATE RECOVERIES 

Method: Organochlorine Pesticides & Herbicides 

Surrogate Compound List 

SUR-1: Tetrachloro-m-xylene 
SUR-2: Decachlorobiphenyl 

% R Percent Recovery 

Compounds: SUR-1 SUR-2 
Control Limits: 33-131 15-128 

Sample # / ID Batch % R % R 
------------- ------

MPB-106 68326 99 77 
LFB-106 68326 100 66 
286796 68326 96 58 
286797 68326 98 48 
286798 68326 94 46 
286799 68326 94 38 

34951- 13 

USEPA-8081A SPLP 

This report shall not be reproduced except in full, without written authorization ofTriMatrix Laboratories, Inc. 
Individual sample results relate only to the sample tested. 

5560 Corporate Exchange Court SE • Grand Rapids, MI 49512 • (616) 975-4500 • Fax (616) 942-7463 



.LTriMatnixLaboratories, Inc.

34951- 13

QUALITY CONTROL REPORT

SURROGATE RECOVERIES

Method: Semi-Volatiles GC/MS USEPA-8270C SPLP

Surrogate Compound List

SUR-1: 2-Fluorobiphenyl SUR-4: d6-Phenol

SUR-2: 2-Fluorophenol SUR-5: o-Terphenyl

SUR-3: d5-Nitrobenzene SUR-6: 2,4,6-Tribromophenol

% R = Percent Recovery

Compounds:
Control Limits:

SUR-1 SUR-2 SUR-3 SUR-4 SUR-5 SUR-6

30-107 11- 85 19-115 3- 59 13-131 19-136

Sample # / ID

MPB-106
LFB-106
286796
286797
286798
286799

Batch

68284
68284
68284
68284
68284
68284

97
83
66
73
60
71

67
59
39
46
41
53

81
67
76
71
68
81

39
39
28
39
33
46

100
96
63
70
62
79

94
80
66
55
61
69

This report shall not be reproduced except in full, without written authorization ofTriMatrix Laboratorics, Inc.

Individual sample results relate only to the sample tested.

5560 Corporate Exchange Court SE • Grand Rapids, MI 49512 * (616) 975-4500 * Fax (616) 942-7463

• TriMatrix .~ laboratories. Inc. 

34951- 13 

Method: Semi-Volatiles GC/MS 

QUALITY CONTROL REPORT 
SURROGATE RECOVERIES 

USEPA-8270C 

Surrogate Compound List 

SUR-1: 2-Fluorobiphenyl SUR-4: d6-Phenol 
SUR-2: 2-Fluorophenol SUR-5: o-Terphenyl 

SPLP 

SUR-3: d5-Nitrobenzene SUR-6: 2,4,6-Tribrornophenol 

% R Percent Recovery 

Compounds: SUR-l SUR-2 SUR-3 SUR-4 SUR-5 
Control Limits: 30-107 11- 85 19-115 3- 59 13-131 

Sample # / ID Batch % R % R % R % R % R 
------------- ------

MPB-106 68284 97 67 81 39 100 
LFB-106 68284 83 59 67 39 96 
286796 68284 66 39 76. 28 63 
286797 68284 73 46 71 39 70 
286798 68284 60 41 68 33 62 
286799 68284 71 53 81 46 79 

This report shall not be reproduced except in full, without written authorization ofTriMatrix Laboratories, Inc. 
Individual sample results relate only to the sample tested. 

SUR-6 
19-136 

% R 

94 
80 
66 
55 
61 
69 
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Tn arixALaboratories, Inc.

34951- 13

QUALITY CONTROL REPORT

SURROGATE RECOVERIES

Method: Polychlorinated Biphenyls by GC USEPA-8082 SOIL

Surrogate Compound List

SUR-1: Tetrachloro-M-xylene(SUR)
SUR-2: Decachlorobiphenyl

% R = Percent Recovery

Compounds:
Control Limits:

SUR-I SUR-2

49-136 25-151

Sample # / ID

BLK-001
MPB-104
LFB-104
286796
286797
286798
286799

Batch

176265
68321
68321
68321
68321
68321
68321

89
96
96
74
85
84
77

91
91
93
.84

93
96
85

This report shall not be reproduced except in full, without written authorization of TriMatrix Laboratories, Inc.

Individual sample results relate only to the sample tested,.

5560 Corporate Exchange Court SE * Grand Rapids, MI 49512 - (616) 975-4500 * Fax (616) 942-7463

~ TriMatrix 
f~ Laboratories, Inc. 

QUALITY CONTROL REPORT 
SURROGATE RECOVERIES 

Method: Polychlorinated Biphenyls by GC USEPA-8082 

Surrogate Compound List 

SUR-1: Tetrachloro-M-xylene(SUR) 
SUR-2: Decachlorobiphenyl 

% R Percent Recovery 

Compounds: SUR-1 SUR-2 
Control Limits: 49-136 25-151 

Sample # / ID Batch % R % R 
------------- ------

BLK-OOl 176265 89 91 
MPB-104 68321 96 91 
LFB-104 68321 96 93 
286796 68321 74 84 

I 

286797 68321 85 /93 
286798 68321 84 96 
286799 68321 77 85 

34951- 13 

SOIL 

This report shall not be reproduced except in full. without written authorization ofTriMatrix Laboratories. Inc. 
Individual sample results relate only to the sample tested .. 
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TriM trxLaboratories, Inc.
34951- 13

METHODS PAGE

Parameter:
Method:
Application
Analyst:

Project Specific Fraction

Polychlorinated Biphenyls by GC

:SOIL RE

James D. McFadden (JDM ) D•

USEPA 8082 in Soil

eference Citation: USEPA-8082

ite Analyzed: 09/10/01

Sample

Number

286796

286797

286798

286799

Analytical

Sample Description Batch

DB2001A 0-10' 176265

DB2001B 0-7.5' 176265

DB2001C 0-6.5' 176265

DB2001D 0-7.0' 176265

QC
Batch

68321-104

68321-104
68321-104
68321-104

Parameter: Project Specific Fraction

Method: Organochlorine Pesticides

Application: SPLP
Analyst: James D. McFadden (Jr

USEPA 8081 - SPLP

& Herbicides
Reference Citation: USEPA-8081A

)M ) Date Analyzed: 09/07/01

Sample

Number

286796

286797

286798

286799

Analytical

Sample Description Batch

DB2001A 0-10' 176292

DB2001B 0-7.5' 176292

DB2001C 0-6.5' 176292

DB2001D 0-7.0' 176292

QC
Batch

68326-106
68326-106
68326-106
68326-106

Parameter: Project Specific Fraction

Method: Semi-Volatiles GC/MS

Application:SPLP
Analyst: Janet M. Kudirka (Ji

USEPA SPLP 8270

Reference Citation: USEPA-8270C

MKI) Date Analyzed: 09/07/01

Sample
Number

286796
286797
286798
286799

Analytical

Sample Description Batch

DB2001A 0-10, 176209

DB2001B 0-7.5' 176209

DB2001C 0-6.5' 176209

DB2001D 0-7.0' 176209

QC
Batch

68284-106
68284-106
68284-106
68284-106

Parameter: Liquid/Liquid Extraction USEPA Method 3510 - SPLP

Method: Separatory Funnel Liquid-Liquid Extract.

Application:TCLP Reference Citation: USEP]

Analyst: Daniel J. Mierendorf (DJM ) Date Analyzed: 09/0'
A-3510B
6/01

Sample
Number

286796

Page 1

Analytical

Sample Description Batch

DB2001A 0-10, ' 176087

QC
Batch

-106

This report shall not be reproduced except in full, without written authorization of TriMatrix Laboratories, Inc.

Individual sample results relate only to the sample tested.
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~ TriMatrix f. Laboratories, inc. 

METHODS PAGE 

Parameter: Project Specific Fraction 
Method: Polychlorinated Biphenyls by GC 

USEPA 8082 in Soil 

34951- 13 

Application: SOIL Reference Citation: USEPA-8082 
Analyst: James D. McFadden (JDM ) Date Analyzed: 09/10/01 

Analytical Sample 
Number Sample Description Batch 

286796 
286797 
286798 
286799 

DB2001A 
DB2001B 
DB2001C 
DB2001D 

0-10' 
0-7.5' 
0-6.5' 
0-7.0' 

176265 
176265 
176265 
176265 

Parameter: Project Specific Fraction USEPA BOBl - SPLP 
Method: Organochlorine Pesticides & Herbicides 

QC 
Batch 

68321-104 
68321-104 
68321-104 
68321-104 

Application: SPLP Reference Citation: USEPA-BOB1A 
Analyst: James D. McFadden (JDM ) Date Analyzed: 09/07/01 

Sample 
Number 
------

286796 
286797 
286798 
286799 

Parameter: 
Method: 

Analytical 
Sample Description Batch 
------------------------------------ ----------
DB2001A 0-10' 
DB2001B 0-7.5' 
DB2001C 0-6.5' 

. DB2001D 0-7.0' 

Project Specific Fraction 
Semi-Volatiles GC/MS 

176292 
176292 
176292 
176292 

USEPA SPLP 8270 

QC 
Batch 

----------
68326-106 
68326-106 
68326-106 
68326-106 

Application:SPLP Reference Citation: USEPA-B270C 
Analyst: Janet M. Kudirka 

I 

(JMK1) Date Analyzed: 09/07/01 

Sample Ana'lytical QC 
Number Sample Description Batch Batch 
------ ------------------------------------ ---------- ----------
286796 DB2001A 0-10' 176209 68284-106 
286797 DB2001B 0-7.5' 176209 68284-106 
286798 DB2001C 0-6.5' 176209 68284-106 
286799 DB2001D 0-7.0' 176209 68284-106 

Parameter: Liquid/Liquid Extraction USEPA Method 3510 - SPLP 
Method: Separatory Funnel Liquid-Liquid Extract. 
Application: TCLP Reference Citation: USEPA-3510B 
Analyst: Daniel J. Mierendorf (DJM) Date Analyzed: 09/06/01 

Sample 
Number 

2B6796 

Page 1 

Analytical 
Sample Description Batch 

DB2001A 0-10' 176087 

QC 
Batch 

-106 

This repon shall not be reproduced except in full, without written authorization ofTriMatrix Laboratories, Inc. 
Individual sample results relate only to the sample tested. 
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TriMatrixA Laboratories, Inc.

METHODS PAGE

Parameter: Liquid/Liquid Extraction USEPA Method 3510 - SPLP

Method: Separatory Funnel Liquid-Liquid Extract.

Application:TCLP Reference Citation: USEP2

Analyst: Daniel J. Mierendorf (DJM ) Date Analyzed: 09/0(

34951- 13

A-3510B
6/01

Sample
Number

286797
286798

286799

Analytical

Sample Description Batch

DB2001B 0-7.5' 176087

DB2001C 0-6.5' 176087

DB2001D 0-7.01 176087

QC
Batch

-106
-106
-106

Parameter: Liquid/Liquid Extraction

Method: Sonication Extraction

Application:SOIL
Analyst: Christopher M. Guile

USEPA Method 8082/3510

Reference Citation: USEPA-3550B

CMG ) Date Analyzed: 09/04/01

Sample
Number

286796
286797
286798
286799

Analytical

Sample Description Batch

DB2001A 0-10' 175873

DB2001B 0-7.5' 175873

DB2001C 0-6.5' 175873

DB2001D 0-7.0' 175873

QC
Batch

-104
-104
-104
-104

Parameter: Semi-Volatile Extraction

Method: Separatory Funnel Liquid-Liquid Extract

Application:SPLP Reference Citation:

Analyst: Daniel J. Mierendorf (DJM ) Date Analyzed:

Sample 
Analytical

Number Sample Description Batch

286796 DB2001A 0-10' - 176086

286797 DB2001B 0-7.5' 176086

286798 DB2001C 0-6.51 176086

286799 DB2001D 0-7.0' 176086

USEPA-3510B
09/06/01

QC
Batch

-106
-106
-106
-106

Parameter:
Method:
Application
Analyst:

Sample
Number

286796

Mercury, SPLP
Manual Cold Vapor, Mercury

:SPLP Reference Citation: USEPA-7471A

Denise S. Coffey (DSC ) Date Analyzed: 09/07/01
/

Analytical

Sample Description Batch

DB2001A 0-10' 176290

QC
Batch

68319

Page 2
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Individual sample results relate only to the sample tested.
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34951':' 13' 
METHODS FAGE 

Parameter: Liquid/Liquid Extraction USEPA Method 3510 - SPLP 
Method: Separatory Funnel Liquid~Liquid Extract. 
Application: TCLP Reference Citation: USEPA-3510B 
Analyst: Daniel J. Mierendorf (DJM) Date Analyzed: 09/06/01 

Analytical Sample 
Number Sample Description Batch 

286797 
286798 
286799 

DB2001B 
OB2001C 
OB20010 

0-7.5' 
0-6.5' 
0-7.0' 

Parameter: Liquid/Liquid Extraction 
Method: Sonication Extraction 

176087 
176087 
176087 

USEPA Method 8082/3510 

QC 
Batch 

'-106 
-106 
-106 

Application: SOIL Reference Citation: USEPA-3550B 
Analyst: Christopher M. Guile (CMG ) Oate Analyzed: 09/04/01 

,Sample 
Number 

286796 
286797 
286798 
286799 

Sample Description 

OB2001A 
OB2001B 
OB2001C 
OB2001D 

0-10' 
0-7.5' 
0-6.5' 
0-7.0' 

Parameter: Semi-Volatile Extraction 
Method: SeparatoryFunnel Liquid-Liquid Extract 

Analytical QC 
Batch Batch 

---------- ----------
175873 -104 
175873 -104 
175873 -104 
175873 -104 

Application:SPLP Reference Citation: USEPA-3510B 
Analyst': Daniel J. Mierendorf (DJM) Date Analyzed: 09/06/01 

Sample 
Number 

286796 
286797 
286798 
286799 

Analytical 
Sample Description Batch 

'" ------------------------------------ ----------
DB2001A 
OB2001B 
DB2001C 
OB2001D 

0-10' 
0-7.5' 
0-6.5' 
0-7.0' 

176086 
17Ei086 
176086 
176086 

QC 
Batch 

-106 
-106 
-106 
-106 

Parameter: Mercury, SPLP 
Method: Manual Cold Vapor, Mercury 
Application:SPLP Reference Citation: USEPA-7471A 
Allalyst: Denise S. Coffey (DSC Date Analyzed:' 09/07/01 

Sample 
Number 

286796 

Page 2 

! 
Analytical 

Sample Description Batch 

DB2001A 0-10' 176290 

QC 
Batch 

68319 

This report shall not be reproduced except in full, without written authorization ofTriMatrix Laborarories, Inc. 
Individual sample results relate only to the sample tested. . 
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TriMatrixLaboratories, Inc.

34951- 13

METHODS PAGE

Parameter: Mercury, SPLP
Method: Manual Cold Vapor, Merc
Application:SPLP
Analyst: Denise S. Coffey

Reference Citation: USEPA-7471A
(DSC ) Date Analyzed: 09/07/01

Sample
Number

286797
286798
286799

Analytical

Sample Description Batch

DB2001B 0-7.5' 176290
DB2001C 0-6.5' 176290

DB2001D 0-7.01 176290

QC
Batch

68319
68319
68319

Parameter: Mercury, Total
Method: Manual Cold Vapor, Merc
Application:SOIL
Analyst: Marge A. Scott

Reference Citation: USEPA-7471A
(MSS ) Date Analyzed: 09/04/01

Sample
Number

286796
286797
286798

286799

Analytical
Sample Description Batch

DB2001A 0-10' 176060
DB2001B 0-7,.5' 176060
DB2001C 0-6.5" 176060
DB2001D 0-7.0' 176060

QC
Batch

68171
68171
68171
68171

Parameter: Digestion
Method: Digestion
Application:SPLP
Analyst: Stacy M. C

Mtd. 245.1/7470 Mercury-Cold Vapor Method
for Manual Cold-Vapor Mercury

Reference Citation: USEPA
orthals (SMC ) Date Analyzed: 09/06.

-7470A
/01

Sample
Number

286796
286797
286798
286799

Analytical
Sample Description Batch

DB2001A 0-10'- 176223
DB2001B 0-7.5' 176223
DB2001C 0-6.5' 176223
DB2001D 0-7.0' 176223

QC
Batch

Parameter: Digestion
Method: Digestion
Application:SOIL
Analyst: Marge A. S

Mtd. 245.1/7470 Mercury-Cold Vapor Method
for Manual Cold-Vapor Mercury

Reference Citation: USEPA

*cott (MSS ) Date Analyzed: 09/04

-7471A
/01

Sample
Number

286796

Page 3

Analytical
Sample Description Batch

DB2001A 0-10' 175977

QC
Batch

This report shall not be reproduced except in full, without written authorization of TriMatrix Laboratories, Inc.
Individual sample results relate only to the sample tested.

5560 Corporate Exchangte Court SE • Grand Rapids, MI 49512 " (616) 975-4500 ° Fax (616) 942-7463

~ TriMatrix 
...... Laboratories, Inc. 

34951- 13 
METHODS PAGE 

Parameter: Mercury, SPLP 
Method: Manual Cold Vapor, Mercury 
Application:SPLP Reference Citation: USEPA-7471A 
Analyst: Denise S. Coffey (DSC Date Analyzed: 09/07/01 

Analytical Sample 
Number Sample Description Batch 

286797 
286798 
286799 

DB2001B 
DB2001C 
DB2001D 

Parameter: Mercury, Total 

0-7.5' 
0-6.5' 
0-7.0' 

Method: Manual Cold Vapor, Mercury 

176290 
176290 
176290 

QC 
Batch 

68319 
68319 
68319 

Application: SOIL Reference Citation: USEPA-7471A 
Analyst: Marge A. Scott (MSS Date Analyzed: 09/04/01 

Sample Analytical QC 
Number Sample Description Batch Batch 
------ ------------------------------------ ---------- ----------
286796 DB2001A 0-10' 176060 68171 
286797 DB2001B 0-7:.5' 176060 68171 
286798 DB2001C 0-6'.5'- 176060 68171 
286799 DB2001D 0-7.0' 176060 68171 

Parameter: Digestion Mtd. 245.1/7470 Mercury-Cold Vapor Method 
Method: Digestion for Manual Cold-Vapor Mercury 
Application:SPLP Reference Citation: USEPA-7470A 
Analyst: Stacy M. Corthals (SMC ) Date Analyzed: 09/06/01 

Sample 
Number 

286796 
286797 
286798 
286799 

Analytical 
Sample Description Batch 

DB2001A 
DB,2001B 
DB2001C 
DB2001D 

0-10' 
0-7.5' 
0-6.5' 
0-7.0' 

176223 
176223 
176223 
176223 

QC 
Batch 

Parameter: Digestion Mtd. 245.1/7470 Mercury-Cold Vapor Method 
Method: Digestion for Manual Cold-Vapor Mercury 
Application: SOIL Reference Citation: USEPA-7471A 
Analyst: Marge A. Scott (MSS ) Date Analyzed: 09/04/01 

Sample 
Number 

286796 

Page 3 

Analytical 
Sample Description Batch 

DB2001A 0-10' 175977 

QC 
Batch 

This report shall not be reproduced except in full, without written authorization ofTriMatrix Laboratories, Inc, 
Individual sample results relate only to the sample tested, 
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TriMatrixLaboratories, Inc.

34951- 13
METHODS PAGE

Parameter: Digestion Mtd. 245.1/7470 Mercury-Cold Vapor Method
Method: Digestion for Manual Cold-Vapor Mercury
Application:SOIL Reference Citation: USEPA
Analyst: Marge A. Scott (MSS ) Date Analyzed: 09/04

-7471A
/01

Sample
Number

286797
286798

286799

Analytical
Batch

QC
BatchSample Description

DB2001B 0-7.5' 175977
DB2001C 0-6.5' 175977
DB2001D 0-7.0' 175977

Parameter: Percent Solids
Method: Residue-Gravimetric, Dried @ I03-I05*C
Application:SOIL Reference Citation:
Analyst: Michele R. Jones (MRJ ) Date Analyzed:

Sample
Number

286796
286797
286798
286799

Analytical
Sample Description Batch

DB2001A 0-10' 176140
DB2001B 0-7.5' 176140
DB2001C 0-6.5' 176140
DB2001D 0-7.0' 176140

Synthetic Extraction Leaching Procedure
Synthetic Precipitation Leaching - SPLP

:LEACH Reference Citation:
Marge A. Scott (MSS ) Date Analyzed:

USEPA-160.3
08/31/01

QC
Batch

68230
68230.
68230
68230

Parameter:
Method:
Application
Analyst:

USEPA-1312
09/04/01

Sample
Number*

286796
286797
286798
286799

Analytical
Batch

QC
BatchSample Description

DB2001A 0-10' 176001
DB2001B 0-7.5' 176001
DB2001C 0-6.5' 176001
DB2001D 0-7.0' 176001

Parameter:
Method:
Application
Analyst:

Sample
Number

286796

SPLP Extraction - GC/MS Semi-Volatiles
Synthetic Precipitation Leaching-SPLP

:LEACH Reference Citation: USEPA-1312
Marge A. Scott (MSSP) Date Analyzed: 09/05/01

Analytical QC
Sample Description Batch Batch

DB2001A 0-10' 176030 -105

Page 4
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METHODS PAGE 

Parameter: Digestion Mtd. 245.1/7470 Mercury-Cold Vapor Method 
Method: Digestion for Manual Cold-Vapor Mercury 
Application: SOIL Reference Citation: USEPA-7471A 
Analyst: Marge A. Scott (MSS ) Date Analyzed: 09/04/01 

Analytical Sample 
Number Sample Description Batch 

286797 
286798 
286799 

DB2001B 
DB2001C 
DB2001D 

Parameter: Percent Solids 

0-7.5' 
0-6.5' 
0-7.0' 

Method: Residue-Gravimetric, Dried @ 103-105*C 

175977 
175977 
175977 

QC 
Batch 

Application:SOIL Reference Citation: USEPA-160.3 
Analyst: Michele R. Jones (MRJ ) Date Analyzed: 08/31/01 

Sample 
Number 

286796 
286797 
286798 
286799 

Sample Description 

DB2001A 
DB2001B 
DB2001C 
DB2001D 

0-10' 
0-7.5' 
0-6.5' 
0-7.0' 

Parameter: Synthetic Extraction 

Analytical 
Batch 

----------
176140 
176140 
176140 
176140 

Leaching Procedure 
Method: Synthetic Precipitation Leaching - SPLP 

QC 
Batch 

----------
68230 
68230· 
68230 
68230 

Application: LEACH Reference Citation: USEPA-1312 
Analyst: Marge A. Scott (MSS ) Date Analyzed: 09/04/01 

Sample 
Number 

286796 
286797 
286798 
286799 

Analytical 
Sample Description Batch 

DB2001A 
DB2001B 
DB2001C 
DB2001D 

0-10' 
0-7.5' 
0-6.5' 
0-7.0' 

176001 
176001 
176001 
176001 

QC 
Batch 

Parameter: SPLP Extraction - GC/MS Semi-Volatiles 
Method: Synthetic Precipitation Leaching-SPLP 
Application:LEACH Reference Citation: USEPA-1312 
Analyst: Marge A. Scott (MSSP) Date Analyzed: 09/05/01 

Sample 
Number 

286796 

Page 4 

Analytical 
Sample Description Batch 

DB2001A 0-10' 176030 

QC 
Batch 

-105 

This reporr shall not be reproduced except in full. without written authorization ofTriMatrix Laboratories. Inc. 
Individual sample results relate only to the sample tested. 
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34951- 13

METHODS PAGE

Parameter:
Method:
Application
Analyst:

SPLP Extraction - GC/MS Semi-Volatiles

Synthetic Precipitation Leaching-SPLP
:LEACH Reference Citation: USEPA-1312
Marge A. Scott (MSSP) Date Analyzed: 09/05/01

Sample
Number

286797
286798
286799

Analytical

Sample Description Batch
QC

Batch

-105
-105
-105

DB2001B
DB2001C
DB2001D

0-7 . 5'
0-6.5'
0-7 .0'

176030
176030
176030

Parameter: SPLP Extraction-Pesticide USEPA Method 1312

Method: Leaching Procedure (SPLP-ORGANICS)
Application:LEACH Reference Citation:
Analyst: Marge A. Scott (MSSP) Date Analyzed:

Sample Analytical
Number Sample Description Batch

286796 DB2001A 0-10- 176031

286797 DB2001B 0-7.5' 176031

286798 .DB2001C 0-6.51 176031

286799 DB2001D 0-7.05 176031

Page 5 - End of Methods Page

USEPA-1312
09/05/01

QC
Batch

-105

-105
-105

-105

This report shall not be reproduced except in full, without written authorization ofTriMatrix Laboratories, Inc.
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ME'l'HODS PAGE 

Parameter: SPLP Extraction -
Method: Synthetic Precipitation 

GC/MS Semi-Volatiles 
Leaching-SPLP 

34951- 13 

Application:LEACH Reference Citation: USEPA-1312 
Analyst: Marge A. Scott (MSSP) Date Analyzed: 09/05/01 

Analytical Sample 
Number Sample Description Batch 

286797 
286798 
286799 

DB2001B 
DB2001C 
DB2001D 

0-7.5' 
0-6.5' 
0-7.0' 

176030 
176030 
176030 

Parameter: SPLP Extraction-Pesticide USEPA Method 1312 
Method: Leaching Procedure (SPLP-ORGANICS) 

QC 
Batch 

-105 
-105 
-105 

Application:LEACH Reference Citation: USEPA-1312 
Analyst: Marge A. Scott (MSSP) Date Analyzed: 09/05/01 

Sample Analytical QC 
Number Sample Description Batch Batch 
------ ------------------------------------ ---------- ----------
286796 DB2001A 0-10' 176031 -105 
286797 DB2001B 0-7.5' 176031 -105 
286798 , DB2001C 0-6.5' 176031 -105 
286799 DB2001D 0-7.0' 176031 -105 

Page 5 - End of Methods Page 
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ANALYSIS-PRETREATMENT DATE SUMMARY PAGE

Detroit Edison Submittal Number

Proj: Detroit Edison-Fermi 2 Date Sampled:

Pond Sludge Investigation Date Received:

Subm: August 28, 2001 Samples

Sample: DB2001A Sample No:

0-10,

34951- 13
08/28/01
08/29/01

286796

Project Specific Fraction

USEPA 8082 in Soil

Project Specific Fraction

USEPA 8081 - SPLP

Project Specific Fraction

USEPA SPLP 8270

Liquid/Liquid Extraction

USEPA Method 3510 - TCLP

Liquid/Liquid Extraction
USEPA Method 8082/3510

Semi-Volatile Extraction

Mercury, SPLP

Mercury, Total

Digestion Mtd. 245.1/7470
Mercury-Cold Vapor Method

Digestion Mtd. 245.1/7470
Mercury-Cold Vapor Method

Percent Solids

Synthetic Extraction
Leaching Procedure

SPLP Extraction -
GC/MS Semi-Volatiles

TCLP Extraction-Pesticide
USEPA Method 1311

Analysis
Run Date Hold Date

09/10/01 10/14/01

09/07/01 10/16/01

09/07/01 10/16/01

09/06/01 09/12/01

09/04/01 09/11/01

Pretreatment
Run Date Hold Date

09/04/01 09/11/01

09/06/01 09/12/01

09/06/01 09/12/01

09/05/01 09/11/01

09/06/01

09/07/01

09/04/01

09/04/01

09/12/01

10/04/01

10/02/01

09/25/01

09/05/01

09/06/01

09/04/01

09/11/01

10/02/01

09/25/01

09/06/01 10/02/01 09/04/01 02/24/02

08/31/01

09/04/01

09/25/01

02/24/02

09/05/01 09/11/01

09/05/01 09/11/01

Page 1

This report shall not be reproduced except in full, without written authorization of TriMatrix Laboratories, Inc.

Individual sample results relate only to the sample tested.
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ANALYSIS-PRETREATMENT DATE SUMMARY PAGE 

Detroit Edison 
Proj: Detroit Edison-Fermi 2 

Pond Sludge Investigation 
Subm: August 28, 2001 Samples 

Submittal Number 
Date Sampled: 

34951- 13 
08/28/01 
08/29/01 

Sample: DB2001A 
0-10' 

Project Specific Fraction 
USEPA 8082 in Soil 

Project Specific ~raction 
USEPA 8081 - SPLP 

Project Specific Fraction 
USEPA SPLP 8270 

Liquid/Liquid Extraction 
USEPA Method 3510 - TCLP 

Liquid/Liquid Extraction 
USEPA Method 8082/3510 

Semi-Volatile Extraction 

Mercury, SPLP 

Mercury, Total 

Digestion Mtd. 245.1/7470 
Mercury-Cold Vapor Method 

Digestion Mtd. 245.1/7470 
MercurY-Cold Vapor Method 

Percent Solids 

Synthetic Extraction 
Leaching Procedure 

SPLP Extraction -
GC/MS Semi-Volatiles 

TCLP Extraction-Pesticide 
USEPA Method 1311 

Page 1 

Date Received: 

Sample No: 286796 

Analysis Pretreatment 
Run Date Hold Date Run Date Hold Date 

09/10/01 10/14/01 09/04/01 09/11/01 

09/07/01 10/16/01 09/06/01 09/12/01 

09/07/01 10/16/01 09/06/01 09/12/01 

09/06/01 09/12/01 09/05/01 09/11/01 

09/04/01 09/11/01 

09/06/01 09/12/01 09/05/01 09/11/01 

09/07/01 10/04/01 09/06/01 10/02/01 

09/04/01 10/02/01 09/04/01 09/25/01 

09/04/01 09/25/01 

09/06/01 10/02/01 09/04/01 02/24/02 

08131/01 09/25/01 

09/04/01 02/24/02 

09/05/01 09/11/01 

09/05/01 09/11/01 

This report shall not be reproduced except in full, without written authorization ofTriMarrix Laboratories. Inc. 
. Individual sample results relate only to the sample tested. 
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TriMatrix
Laboratories, Inc.

ANALYSIS-PRETREATMENT DATE SUMMARY PAGE

Detroit Edison Submittal Number

Proj: Detroit Edison-Fermi 2 Date Sampled:

Pond Sludge Investigation Date Received:

Subm: August 28, 2001 Samples

Sample: DB2001B Sample No:

0-7.5'

34951- 13

08/28/01
08/29/01

286797

Project Specific Fraction

USEPA 8082 in Soil

Project Specific Fraction

USEPA 8081 - SPLP

Project Specific Fraction

USEPA SPLP 8270

Liquid/Liquid Extraction

USEPA Method 3510 - TCLP

Liquid/Liquid Extraction

USEPA Method 8082/3510

Semi-Volatile Extraction

Mercury, SPLP

Mercury, Total

Digestion Mtd. 245.1/7470

Mercury-Cold Vapor Method

Digestion Mtd. 245.1/7470

Mercury-Cold Vapor Method

Percent Solids

Synthetic Extraction
Leaching Procedure

SPLP Extraction -

GC/MS Semi-Volatiles

TCLP Extraction-Pesticide

USEPA Method 1311

Analysis
Run Date Hold Date

09/10/01 10/14/01

09/07/01 10/16/01

09/07/01 10/16/01

09/06/01 09/12/01

09/04/01 09/11/01

Pretreatment
Run Date Hold Date

09/04/01 09/11/01

09/06/01 09/12/01

09/06/01 09/12/01

09/05/01 09/11/01

09/06/01

09/07/01

09/04/01

09/04/01

09/12/01

10/04/01

10/02/01

09/25/01

09/05/01

09/06/01

09/04/01

09/11/01

10/02/01

09/25/01

09/06/01 10/02/01 09/04/01 02/24/02

08/31/01

09/04/01

09/25/01

02/24/02

09/05/01 09/11/01

09/05/01 09/11/01

Page 2
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Individual sample results relate only to the sample tested.
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ANALYSIS-PRETREATMENT DATE SUMMARY PAGE 

Detroit Edison 
Proj: Detroit Edison-Fermi 2 

Pond Sludge Investigation 
Subm: August 28, 2001 Samples 

Submittal Number 
Date Sampled: 

34951- 13 
08/28/01 
08/29/01 

Sample: DE2001E 
0-7.5' 

Project Specific Fraction 
USEPA 8082 in Soil 

Project Specific Fraction 
USEPA 8081 - SPLP 

Project Specific Fraction 
USEPA SPLP 8270 

Liquid/Liquid Extraction 
USEPA Method 3510 - TCLP 

Liquid/Liquid Extraction 
USEPA Method 8082/3510 

Semi-Volatile Extraction 

Mercury, SPLP 

Mercury, Total 

Digestion Mtd. 245.1/7470 
Mercury-Cold Vapor Method 

Digestion Mtd. 245.1/7470 
Mercury-Cold Vapor Method 

Percent Solids 

Synthetic Extraction 
Leaching Procedure 

SPLP Extraction -
GC/MS Semi-Volatiles 

TCLP Extraction-Pesticide 
USEPA Method 1311 

Page 2 

Date Received: 

Sample No: 286797 

Analysis Pretreatment 
Run Date Hold Date Run Date Hold Date 

09/10/01 10/14/01 09/04/01 09/11/01 

09/07/01 10/16/01 09/06/01 09/f2/01 

09/07/01 10/16/01 09/06/01 09/12/01 

09/06/01 09/12/01 09/05/01 09/11/01 

09/04/01 09/11/01 

09/06/01 09/12/01 09/05/01 09/11/01 

09/07/01 10/04/01 09/06/01 10/02/01 

09/04/01 10/02/01 09/04/01 09/25/01 

09/04/01 09/25/01 

09/06/01 10/02/01 09/04/01 02/24/02 

08/31/01 09/25/01 

09/04/01 02/24/02 

09/05/01 09/11101 

09/05/01 09/11/01 

This report shall not be reproduced except in full. without written authorization ofTriMatrix Laboratories. Inc. 
Individual sample results relate only to the sample tested. 

')')()O Coroorate Exchange Court SE • Grand Rapids, MI 49512 • (616) 975·4500 • Fax (616) 942·7463 



4 LaioatriN100 Laboratories, Inc.-

ANALYSIS-PRETREATMENT DATE SUMMARY PAGE

Detroit Edison Submittal Number

Proj: Detroit Edison-Fermi 2 Date Sampled:

Pond Sludge Investigation Date Received:

Subm: August 28, 2001 Samples

Sample: DB2001C Sample No:

0-6.5'

34951- 13
08/28/01
08/29/01

286798

Project Specific Fraction

USEPA 8082 in Soil

Project Specific Fraction

USEPA 8081 - SPLP

Project Specific Fraction

USEPA SPLP 8270

Liquid/Liquid Extraction
USEPA Method 3510 - TCLP

Liquid/Liquid Extraction

USEPA Method 8082/3510

Semi-Volatile Extraction

Mercury, SPLP

Mercury, Total

Digestion Mtd. 245.1/7470

Mercury-Cold Vapor Method

Digestion Mtd. 245.1/7470

Mercury-Cold Vapor Method

Percent Solids

Synthetic Extraction
Leaching Procedure

SPLP Extraction -
GC/MS Semi-Volatiles

TCLP Extraction-Pesticide
USEPA Method 1311

Analysis
Run Date Hold Date

09/10/01 10/14/01

09/07/01 10/16/01

09/07/01 10/16/01

09/06/01 09/12/01

09/04/01 09/11/01

Pretreatment
Run Date Hold Date

09/04/01 09/11/01

09/06/01 09/12/01

09/06/01 09/12/01

09/05/01 09/11/01

09/06/01

09/07/01

09/04/01

09/04/01

09/12/01

10/04/01

10/02/01

09/25/01

09/05/01

09/06/01

09/04/01

09/11/01

10/02/01

09/25/01

09/06/01 10/02/01 09/04/01 02/24/02

08/31/01

09/04/01

09/25/01

02/24/02

09/05/01 09/11/01

09/05/01 09/11/01

Page 3

This report shall not be reproduced except in full, without written authorization of TriMatrix Laboratories, Inc.

Individual sample results relate only to the sample tested.

5560 Corporate Exchange Court SE * Grand Rapids, MI 49512 * (616) 975-4500 • Fax (616) 942-7463

~ TriMatrix 
•• laboratories, Inc. 

ANALYSIS-PRETREATMENT DATE SUMMARY PAGE 

Detroit Edison 
Proj: Detroit Edison-Fermi 2 

Pond Sludge Investigation 
Subm: August 28, 2001 Samples 

Submittal Number 
Date Sampled: 

34951- 13 
08/28/01 
08/29/01 

Sample: DB2001C 
0-6.5' 

Project Specific Fraction 
USEPA 8082 in Soil 

Project Specific Fraction 
USEPA 8081 - SPLP 

Project Specific Fraction 
USEPA SPLP 8270 

Liquid/Liquid Extraction 
USEPA Method 3510 - TCLP 

Liquid/Liquid Extraction 
USEPA Method 8082/3510 

Semi-Volatile Extraction 

Mercury, SPLP 

Mercury, Total 

Digestion Mtd. 245.1/7470 
Mercury-Cold Vapor Method 

Digestion Mtd. 245.1/7470 
Mercury-Cold Vapor Method 

Percent Solids 

Synthetic Extraction 
Leaching Procedure 

SPLPExtraction -
GC/MS Semi~Volatiles 

TCLP Extraction-Pesticide 
USEPA Method 1311 

Page 3 

Date Received: 

Sample No: 286798 

Analysis Pretreatment 
Run Date Hold Date Run Date Hold Date 

09/10/01 10/14/01 09/04/01 09/11/01 

09/07/01 10/16/01 09/06/01 09/12/01 

09/07/01 10/16/01 09/06/01 09/12/01 

09/06/01 09/12/01 09/05/01 09/11/01 

09/04/01 09/11/01 

09/06/01 09/12/01 09/05/01 09/11/01 

09/07/01 10/04/01 09/06/01 10/02/01 

09/04/01 10/02/01 09/04/01 09/25/01 

09/04/01 09/25/01 

09/06/01 10/02/01 09/04/01 02/24/02 

08/31/01 09/25/01 

09/04/01 02/24/02 

09/05/01 09/11/01 

09/05/01 09/11/01 

This report shall not be reproduced except in full, without written authorization ofTriMatrix Laboratories, Inc. 
Individual sample results relate only ro the sample tested. 

5'560 Corporate Exchange Court SE • Grand Rapids, MI 49512 • (616) 975-4500 • Fax (616) 942-7463 



TriMatrix

ANALYSIS-PRETREATMENT DATE SUMMARY PAGE

Detroit Edison Submittal Number

Proj: Detroit Edison-Fermi 2 Date Sampled:

Pond Sludge Investigation Date Received:

Subm: August 28, 2001 Samples

Sample: DB2001D Sample No:

0-7.0'

34951- 13
08/28/01
08/29/01

286799

Project Specific Fraction

USEPA 8082 in Soil

Project Specific Fraction

USEPA 8081 - SPLP

Project Specific Fraction

USEPA SPLP 8270

Liquid/Liquid Extraction

USEPA Method 3510 - TCLP

Liquid/Liquid Extraction
USEPA Method 8082/3510

Semi-Volatile Extraction

Mercury, SPLP

Mercury, Total

Digestion Mtd. 245.1/7470

Mercury-Cold Vapor Method

Digestion Mtd. 245.1/7470

Mercury-Cold Vapor Method

Percent Solids

Synthetic Extraction
Leaching Procedure

SPLP Extraction -
CC/MS Semi-Volatiles

TCLP Extraction-Pesticide
USEPA Method 1311

Analysis
Run Date Hold Date

09/10/01 10/14/01

09/07/101 10/16/01

09/07/01 10/16/01

09/06/01 09/12/01

09/04/01 09/11/01

Pretreatment
Run Date Hold Date

09/04/01 09/11/01

09/06/01' 09/12/01

09/06/01 09/12/01

09/05/01 09/11/01

09/06/01

09/07/01

09/04/01

09/04/01

09/12/01

10/04/01

10/02/01

09/25/01

09/05/01

09/06/01

09/04/01

09/11/01

10/02/01

09/25/01

09/06/01 10/02/01 09/04/01 02/24/02

08/31/01

09/04/01

09/25/01

02/24/02

09/05/01 09/11/01

09/05/01 09/11/01

Page 4 - End of Date Sunmuary Page

This report shall not be reproduced except in full, without written authorization of TriMatrix Laboratories, Inc.

Individual sample results relate only to the sample tested.

5560 Corporate Exchange Court SE * Grand Rapids, MI 49512 • (616) 975-4500. • Fax (616) 942-7463

~ TriMatrix 
•• Laboratories, Inc. 

ANALYSIS-PRETREATMENT DATE SUMMARY PAGE 

Detroit Edison Submittal Number 34951- 13 
Proj: Detroit Edison-Fermi 2 Date Sampled: 

Pond Sludge Investigation Date Received: 
Subm: August 28, 2001 Samples 
Sample: DB2001D 

0-7.0' 

Project Specific Fraction 
USEPA 8082 in Soil 

Project Specific Fraction 
USEPA 8081 - SPLP 

Project Specific Fraction 
USEPA SPLP 8270 

Liquid/Liquid Extraction 
USEPA Method 3510 - TCLP 

Liquid/Liquid Extraction 
USEPA Method 8082/3510 

Semi-Volatile Extraction 

Mercury, SPLP 

Mercury, Total 

Digestion Mtd. 245.1/7470 
Mercury-Cold Vapor Method 

Digestion Mtd. 245.1/7470 
Mercury-Cold Vapor Method 

Percent Solids 

Synthetic Extraction 
Leaching Procedure 

SPLP Extraction -
GC/MS Semi-Volatiles 

TCLP Extraction-Pesticide 
USEPA Method 1311 

Sample No: 

Analysis 
Run Date Hold Date 

09/10/01 10/14/01 

09/07/.01 10/16/01 

09/07/01 10/16/01 

09/06/01 09/12/01 

09/04/01 09/11/01 

09/06/01 09/12/01 

09/07/01 10/04/01 

09/04/01 10/02/01 

09/04/01 09/25/01 

09/06/01 10/02/01 

08/31/01 09/25/01 

09/04/01 02/24/02 

09/05/01 09/11/01 

09/05/01 09/11/01 

Page 4 - End of Date Summary Page 

08/28/01 
08/29/01 

286799 

Pretreatment 
Run Date Hold Date 

09/04/01 09/11/01 

09/06/01' 09/12/01 

09/06/01 09/12/01 

09/05/01 09/11/01 

09/05/01 09/11/01 

09/06/01 10102/01 

09/04/01 09/25/01 

09/04/01 02/24/02 

This report shall not be reproduced except in full, without written authorization ofTriMatrix Laboratories, Inc. 
Individual sample results relate only to the sample tested. 

5560 Corporate Exchange Court SE • Grand Rapids, MI 49512 • (616) 975-4500, • Fax (616) 942-7463 
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RAI Question HY4.2.1-8

Enclosure 6

2003 PCB/TCLP Metals/Sieve Analysis
of Fermi 2 Service Water Intake
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NRC3-09-0014 
RAI Question HY 4.2.1-8 

Enclosure 6 

2003PCB/TCLP Metals/Sieve Analysis 
of Fermi 2 Service Water Intake 

(following 4 pages) 



MAY-30-2003 09:52 ENG SYS ORG 1 313 897 0160 P.02

Detroit

Edison
Environmental Management and Resources

Waste Identification Form

Sample Date 5/14/2003

Physical State: Solid

EMR#: 03E00669 Report Date: 5/30/2003

Sampled By: E. Berger

Sample Location:Fermi 2 Nuclear Power Plant - GSW Intake North, AKA 03E00557

Analysis By: Chemical
Engineering,

Method/s: PCB's, TCLP Metals, Sieve analysis

Results: PCB's = <lppm, TCLP Metals = see below, Sieve analysis = see attached.

Labels Required Color:

Odor:
Comments:

Constituent Results (in ppm) Limits (in ppm)

Arsenic <1 5.0

Barium <1 100.0

Cadmium <0.1 1.0

Chromium <0.1 5.0

Lead <1 5.0

Mercury <0,2 0.2

Selenium <1 1.0

Silver <1 5.0

Written By: E. Berger

MRY-30-2003 09:52 ENG SYS ORG 1 313 897 0160 P.02 

Detroit 

Edison 

Sample Date 5/14/2003 

Physical State: Solid 

Environmental Management and Resources· 

Waste Identification Form 

EMR#: 03E00669 Report Date: 5/30/2003 

Sampled By: E. Berger 

Sample Location:Fermi 2 Nuclear Power Plant - GSW Intake North, AKA 03E00557 

Analysis By: Chemical Method/s: PCB's, TCLP Metals, Sieve analysis 
Engineering, 

Results: PCB's = <1ppm, TCLP Metals = see below, Sieve analysis = see attached. 

Labels Required Color. 

Odor: 
Comments: 

Constituent Results (in ppm) Limits (in ppm) 

Arsenic <1 5.0 

Barium <1 100.0 

Cadmium <0.1 1.0 

Chromium <0.1 5.0 
: 

Lead <1 5.0 

Mercury ·<0.2 0.2 

Selenium <1 1.0 

Silver <1 5.0 

Written By: E. Berger 



MRY-30-2003 09:52

Detroit

Edison

ENG SYS ORG 1 313 897 0150 P.04

Environmental Management and Resources

Waste Identification Form

Sample Date 5/14/2003 EMR#: 03E00671 Report Date: 5/30/2003

Physical State: Solid Sampled By: E. Berger

Sample Location:Fermi 2 Nuclear Power Plant - GSW Intake Center, AKA 03E00559

Analysis By: Chemical
Engineering,

Method/s: PCB's, TCLP Metals, Sieve analysis

Results: PCB's = <lppm, TCLP Metals = see below, Sieve analysis see attached.

Labels Required

Comments:

Color:

Odor:

Constituent Results (in ppm) Limits (in ppm)

Arsenic <1 5.0

Barium <1 100.0

Cadmium <0.1 1.0

Chromium <0.1 5,0

Lead <1 5.0

Mercury <0.2 0.2

Selenium <1 1.0

Silver <1 5.0

Written By: E. Berger

MAY-30-2003 09:52 ENG SYS ORG 1 313 897 0160 P.04 

Detroit 

Edison 

Sample Date 5/14/2003 

Physical State: Solid -

Environmental Management and Resources 

Waste Identification Form 

EMR#: 03E00671 Report Date: '5/30/2003 

Sampled By: E. Berger 

Sample Location:Fermi 2 Nuclear Power Plant - GSW Intake Center, AKA 03EOO559 

Analysis By: Chemical Method/s: PCB's, TCLP Metals, Sieve analysis 
Engineering, 

Results: PCB's = <1 ppm, TCLP Metals = see below, Sieve analysis = see attached. 

Labels Required Color: 

Odor: 
Comments: 

Constituent Results (in ppm) Limits (in ppm) 

Arsenic <1 5.0 

Barium <1 100.0 

cadmium , <0.1 1.0 

Chromium <0.1 5.0 
Lead <:1 5.0 

Mercury <::0.2 0.2 

Selenium <1 1.0 

Silver <:1 5.0 

Written By: E. Berger 



MAY-30-2003 09:52

Detroit

Edison

ENG SYS ORG .1 313 897 0160 P.03

Environmental Management and Resources

Waste Identification Form

Sample Date 5/14/2003 EMR#: 03E00670 Report Date: 5/30/2003

Physical State: Solid Sampled By: E. Berger

Sample Location:Fermi 2 Nuclear Power Plant - GSW Intake South, AKA 03E00558

Analysis By: Chemical
Engineering,

Methodls: PCB's, TCLP Metals, Sieve analysis

Results: PCB's = <1 ppm, TCLP Metals = see below, Sieve analysis = see attached.

Labels Required Color

Odor.

Comments:

Constituent Results (in ppm) Limits (in ppm)

Arsenic <1 5.0

Barium <1 100.0

Cadmium <0.1 1.0

Chromium <0.1 5.0

Lead <1 5,0

Mercury <0.2 0.2

Selenium <1 1.0

Silver <1 5.0

Written By: E. Berger

MAY-30-2003 09:52 ENG SYS ORG 1 313 897 0160 P.03 

Detroit 

Edison 

Sample Date 5/14/2003 

Physical State: Solid 

Environmental Management and Resources 

Waste Identification Form 

EMR#: 03E00670 Report Date: 5/30/2003 

Sampled By: E. Berger 

Sample Location:Fermi 2 Nuclear Power Plant· GSW Intake South, AKA 03E00558 

Analysis By: Chemical Method/s: PCB's, TCLP Metals, Sieve analysis 
Engineering, 

Results: PCB's = <1 ppm, TCLP Metals; see below, Sieve analysis::: see attached. 

Labels Required Color: 

Odor: 
Comments: 

Constituent Results (in ppm) Limits (in ppm) 

Arsenic <1 5.0 

Barium <1 100.0 

Cadmium <0.1 1.0 

Chromium <0.1 5.0 

Lead <1 5,0 

Mercury <0.2 0.2 

Selenium <1 1.0 

Silver <1 5.0 

Written By: E. Berger 
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Enclosure 7

2004 PNA/PCB/TCLP Metals/Sieve Analysis
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(following 22 pages)

Attachment 13 to 
NRC3-09.-00 14 
Page 11 

NRC3-09-0014 
RAI Question HY 4.2.1-8 

Enclosure 7 

2004 PNAJPCB/TCLP Metals/Sieve Analysis 
of Fermi 2 Sediment Samples 

(following 22 pages) 



RTI___________ ~ -

0~*rnt.dt & r'~o el0 Imtr
*0~01W

Report of Analytical Services

Detroit Edison
Attn: Esmeralda Zamarron

7940 Livernois (H-136WSC)
Detroit, MI 48210

RTI Project#: 04-3874

Date Reported 07/02/04

Date Completed: 07/02/04

Permit#: Date Received: 06/28/04

PO #: 751772

ReportNumber. 04-3874-1 Fax: 313-897-0160

Project Title:

Pruject Description:

Project Name/#:

Project Remarks:

8270-PNA, 8082-PCB, TCLP Metals, Sieve Analysis

8 Sediment Samples

Fermi Sediment

Sample Summary

1 04E00543 04 3874-001 Sediment 06/28/04

2 04E00544 04-3874-002 Sediment 06/28/04

3 04E00545 04-3874-003 Sediment 06/28/04

4. 04E00546 04-3874-004 Sediment 06/28/04

5 04E00547 04-3874-005 Sediment 06/28/04

6 04E00548 04-3874-006 Sediment 06128/04

7 04E00549 04-3874-007 Sediment 06/28/04

8 04E00550 04-3874-008 Sediment 06/28/04

Date: 7 e
Approved by:

,-I Chuck 0 Bryan, Director of 1uality
The data and information presented herein, while not guaranteed, are to the best of our knowledge accurate and true. No warranty or guarantee implied or expressed is made regarding these

analytical results, since securing and properly preserving representative samples and since sample custody chains are beyond RTI control. The results provided by RTI are neither

intended to suggest product merchantability, nor for use in infringement of any existing patent. RTI will not assume any liability or responsibility for any such infringement. Alteration

or reproduction other than in its entirety is not authorized by RTI Laboratories. Inc.

31628 GLENDALE LIVONIA, MI 48150 (734) 422-8000 FAX (734) 422-5342

Email: information@rtilab.com Website: rtilab.com
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Report of Analytical Services 

Detroit Edison 
Attn: Esmeralda Zamarron 
7940 Livernois (H-136WSC) 
Detroit, MI 48210 

Pemrlt#: 

Report Number. 

Project Tille: 8270-PNA, 8082-PCB, TCLP Metals, Sieve Analysis 

Project Description: 8 Sediment Samples 

Project Name/#: Fermi Sediment 

Project Remarks: 

Sample Summary 

RTI Project#: 

Date Reported: 

Date Completed: 

Date Received: 

PO#: 

04-3874-1 Fax: 

04-3874 

07/02/04 

07/02/04 

06/28/04 

751772 

313-897-0160 

Approved by : ---t:~J-.:.~~=~~~~~~t!:~t:-::::==------
7/;;--/°'T 

Date: ______ ------------,--

The da.ta and infonnation presented herein, while not guaranteed. are to the best orour knowledge accurate and trtle. No warranty or guarantee implied or'expressed is made regar.ding these 
analytical results, since securing and properly preserving representative samples and since sample custody chains are beyond RTI control. The results pq)vided by RTI are neither 
intended to suggest product merchantability. nor for use in infringement of any existing patent. RTI will not assume any liability or responsibility for any such infringement. Alteration 
or reproduction other than in its entirety is not authorized by R TI Laboratories. Inc. 

31628 GLENDALE LIVONIA, MI48150 (734) 422·8000 FAX (734) 422·5342 
Email: information@rtilab.com Website: rtilab.com 



_ j. .- -
~ ~

* *te** 0" i

MMDDCAiiiý

RESULTS OF ANALYSIS

Client Detroit Edison RTI Pmject#: 04-3874

P•ujeet Fermi Sediment Report Number. 04-3874-1 Page: Page 2 of 21

Sample ID: 04-3874-001; 04E00543

8270 Scan-PNA's (Soil)

Method(s): 3545, 8270 Date Prepared: 06/30/04 Date Analyzed: 07/01/04 Analyzed by: JG3.

Aeenahthene ND 600. .ug/kg

Acena__hthlene ND 600 ug/kg

Anthracene ND 600 ug/kg

Benzo(a)anthracene ND 600 ug/kg

Benzo(a)Dvrene ND 600 ug/kg

Benzo(b)fluoranthene ND 600 ug/kg

Benzo(ehi)Perylene ND 600 ug/kg

Benzo(k)fluoranthene ND 600 ug/kg

Chrysene ND 600 ug/kg

Dibenzo(a,h)anthracene ND 600 ug/kg

Fluoranthene ND 600 ug/kg

Fluorene ND 600 ug/kg

Indeno(1,2,3-cd)pyrene ND 600 ug/kg

2-Methylnaphthalene ND 600 ug/kg

Naphthalene ND 600 ug/kg

Phenanthrene ND 600 uglkg

Pyrene ND 600 ug/kg

Surrogate Recovery Data

Compound % Recovery Acceptable Uniits(%/o) Qualifier

2-Fluorobiphenyl (Surr) 56.0 30- 115

Nitrobenzene-d5 (surr.) 62.0 23-120

Terphenyl-d14 (surr.) 66.0 18- 137

8082 PCB's (Soil)

Method(s): 3545, 8082 Date Prepared: 06/30/04 Date Analyzed: 06/30/04 Analyzed by: MB

Aroclor 1016 ND 30 ug/kg

Aroclor 1221 ND 30 ugtkg

Aroclor 1232 ND 30 .ug/kg

Aroclor 1242 ND 30 ug/kg

Aroclor 1248 ND 30 ug/kg

31628 GLENDALE LIVONIA, MI 48150 (734) 422-8000 FAX (734) 422-5342.

Email: information@rtilab.com Website: rtilab.com

RESULTSOFANALYS~ 

Oient Detroit Edison 

Project Fenni Sediment 

Sample ID: 04-3874-001; 04E00543 

8270 Scan-PNA's (Soil) 

Metbod(s): 3545,8270 

Acenaphthene 

Acenaphthvlene 

Anthracene 

Benzo( a )anthIacene 

Benzo( a )pvrene 

Benzo(b )fluoranthene 

Benzo( ghi)Pervlene 

Benzo(k)fluoranthene 

Chrysene 

Dibenzo( a,h)anthracene 

Fluoranthene 

Fluorene 

Indeno(l,2,3-cd)pyrene 

2-Methylnaphthalene 

Naphthalene 

Phenanthrene 

Pyrene 
r 

SUlTOgate RecoveIY Data 

Compound 

2-Fluorobiphenyl (Surr) 

Nitrobenzene-dS (surr.) 

Terphenyl-d14 (surr.) 

8082 PCB's (Soil) 

Metbod(s): 3545, 8082 

Aroclor 1016 

Aroclor 1221 

Aroclor 1232 

Aroclor 1242 

Aroelor 1248 

RTI Project#: 04-3874 

Report Number. 04-3874-1 Page: Page 2 of 21 

Date Prepared: 06/30/04 Date Analyzed: 07/01104 Analyzed by: JG3 

ND 600 ug/kg 

ND 600 uglkg 

ND 600 . ug/kg 

ND 600 uglkg 

ND 600 ug/kg 

ND 600 ug/kg 

ND 600 uirkg 

ND 600 ug/kg 

ND 600 ug/kg 

ND 600 ug/kg 

ND 600 uglkg 

ND 600 ug/kg 

ND 600 uglkg 

ND 600 ug/kg 

ND 600 ug/kg . 

ND 600 ug/kg 

ND 600 ug/kg 

I 

% Recovery Acceptable limits(%) Qualifier 

56.0 30- 115 

62.0 23 - 120 

66.0 18-137 

Date Prepared: 06/30/04 Date Analyzed: 06/30/04 Analyzed by: MB 

ND 30 ug/kg 

ND 30 ug/kg 

ND 30 ug/kg 

ND 30 ug/kg 

ND 30 ug/kg 

31628 GLENDALE LIVONIA, MI 48150 (734) 422-8000 FAX (734) 422-5342 . 
·Emai1: information@rtilab.com Website: rtilab.com 

I 
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Client: Detroit Edison RTI Project#: 04-3874

Project: Fermi Sediment ReportNumber. 04-3874-1 Page: Page 3 of 21

continued from previous page...
Sample ID: 04-3874-001; 04E00543

Aroclor 1254 ND 30 ug/kg

Aroclor 1260 ND 30 ugfkg

Surrogate Recovery Data

Compound %Recovery Acceptable Uimits(%) Qualifier

Decachlorobiphenyl (Surr) 78 30.- 115

Metals Analysis-TCLP

Method(s): 1311 3020, 6020 Date.Prepared: 07/01/04 Date Analyzed: 07/01/04 Analyzed by: AV

Arsenic. As ND 0.05 mg/L

Barium, Ba 0.39 0.05 mg/L

Cadmium, Cd ND 0.05 mg/L

Chromium, Cr ND 0.05 mg/L

Lead, Pb ND 0.05 mg/L

Selenium, Se ND 0.05 mg/L

Silver, Ag ND 0.05 mg/L

Copper, Cu ND 0.05 mg/L

Zinc, Zn 0.21 0.05 mg/L

Manganese, Mn 3.80 0.05 mg/.L

Nickel, Ni ND 0.05 mg/L

Hg Analysis-TCLP

Method(s): 1311, 7470 Date Prepared: 07/01/04 Date Analyzed: 07/01/04 Analyzed by: JE

[Mercury, Hg ND 0.0007 . . mg/L

Sieve Analysis

* Method(s): Date Analyzed: 07/02/04 Analyzed by: CO

Ten (10) 74 0.10 % Retained

Forty (40) 13 0.10 % Retained

One Hundred (100) 6.9 0.10 % Retamied

Two Hundred (200) 4.5 0.10 % Retained

31628 GLENDALE LIVONIA, MI 48150 (734) 422-8000 FAX (734) 422-5342

Email: information@rtilab.com Website: rtilab.com

Oient Detroit Edison 

Project Fermi Sediment 

continued from previous page ... 

Sample ID: 04-3874-001; 04E00543 

Aroc1or 1254 

Aroc1or 1260 

Sunugate Recovery Data 

Compound 

I Decachlorobiphenyl (Surr) 

Metals Analys;s-TCLP 

Metbod(s): 1311 3020,6020 

Arsenic. As 

Barium. Ba 

Cadmium. Cd 

Chromium, Cr 

Lead, Ph 

Selenium, Se 

Silver, Ag 

Copper, Cu 

Zinc, Zn 

Manganese, Mn 

Nickel, Ni 

Hg Allalysis-TCLP 

Metbod(s): 1311,7470 

·1 Mercury, Hg 

Sieve Analysis 

Method(s): 

Ten (10) 

Forty (40) 

One Hundred (100) 

Two Hundred (200) 

RTI Project#: 04-3874 

Report Number. 04-3874-1 Page: Page 3 of 21 

ND 30 

ND 30 

% RecoveIY Acceptable Limits(%) Qualifier 

78 30- 115 

Date Prepared: 07/01104 Date Analyzed: 07/01/04 Analyzed by: AV 

ND 0.05 mwL 

0.39 0.05 mgIL 

ND 0.05 mwL 

ND 0.05 mgIL 

ND 0.05 mgIL 

ND 0.05 mgIL 

ND 0.05 mgIL 

ND 0.05 mWL 

0.21 0.05 mgIL 

3.80 0.05 mwL 

ND 0.05 mgIL 

Date Prepared: 07/01104 Date Analyzed: 07/01/04 Analyzed by: JE 

1 ND 1 0.0007 1 mgIL 1 

Date Analyzed: 07/02/04 Analyzed by: CO 

74 0.10 . % Retained 

13 0.10 % Retained 

6.9 0.10 % Retain¢d 

4.5 0.10 % Retained 

31628 GLENDALE LIVONIA, MI 48150 (734) 422-8000 FAX (734) 422-5342 
Email: information@rtilab.com· Website: rtilab.com 
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Client: Detroit Edison RTI Project#: 04-3874

Project Fermi Sediment RepoxtNumber. 04-3874-1 Page: Page 4 of 21

Anl, uResUlt Ai QL - Units

Sample ID: 04-3874-002; 04E00544

82 70 Scan-PNA 's (Soil)

Method(s): 3545, 8270 Date Prepared: 06/30/04 Date Analyzed: 07/01/04 Analyzed by: JG3

Acenaphthene ND 430 ug/kg

Acenaphthvlene ND 430 ug/kg

Anthracene ND 430 ug/kg

Benzo(a)anthracene ND 430 ug/kg

Benzo(a)pvrene ND 430 ug/kg

Benzo(b)fluoranthene ND 430 ug/kg

Benzo(Whi)Pervlene ND 430 ug/kg

Benzo(k)fluoranthene ND 430 ug/kg

Chrvsene ND 430 ugfkg

Dibenzo(ah)anthracene ND 430 ug/kg

Fluoranthene ND 430 ug/kg

Fluorene ND 430 ug/kg

Indeno(1,2,3-cd)pyrene ND 430 ug/kg

2-Methylnaphthalene ND 430 ug/kg

Naphthalene j ND 430 ug/kg

Phenanthrene jND 430 ug/kg

Pyrene IND 430 ug/kg

Surrogate Recovery Data

Compound %Recovery Acceptable Limits(%) Qualifier

2-Fluorobiphenyl (Surr) 54.0 30-115

Nitrobenzene-d5 (surr.) 62.0 23-120

Terphenyl-d14 (surr.) 58.0 18- 137

8082 PCB's (Soil)

Method(s): 3545, 8082 Date Prepared: 06/30/04 Date Analyzed: 06/30/04 Analyzed by: MB

Aroclor 1016 ND 21 ug/kg

Aroclor 1221 ND 21 ug/kg

Aroclor 1232 ND 21 ugfkg

Aroclor 1242 ND 21 ug/kg

Aroclor 1248 ND 21 Ukg

Aroclor 1254 ND 21 ugfkg

Aroclor 1260 ND uglkg

31628 GLENDALE LIVONIA, MI 48150 (734) 422-8000 FAX (734) 422-5342

Email: information@rtilab.com Website: rtitab.com

:ml lABOPATORIES, INC. ' " . ., "" , " . _ 

Oient: Detroit Edison 

Project Ferrru Sediment 

Sample ID: 04-3874-002; 04E00544 

8270 Scan-PNA's (Soil) 

Method(s): 3545,8270 

Acenailhthene 

Acenaphthylene 

Anthracene 

Benzo( a )anthracene 

Benzo(a)pvrene 

Benzo(b )fluoranthene 

Benzo( ghi)Pervlene 

Benzo(k)fluoranthene 

Chrvsene 

Dibenzo( a,h)anthracene 

Fluoranthene 

Fluorene 

Indeno(l,2,3-cd)pyrene 

2-Methylnaphthalene 

Naphthalene , 

Phenanthrene 

Pyrene 

Smrogate Recovety Data 

Compound 

2-Fluorobiphenyl (Surr) 

Nitrobenzene-d5 (surr.) 

Terphenyl-d14 (surr.) 

8082 PCB's (Soil) 

Method(s): 3545, 8082 

Aroclor IOi6 

Aroclor 1221 

Aroclor 1232 

Aroclor 1242 

Aroclor 1248 

Aroclor 1254 

Aroclor 1260 

tAM!ll)C 
~~;mnm 

RTI Projec1#: 04-3874 

Report Number: 04-3874-1 Page: Page 4 of 21 

Date Prepared: 06130/04 Date Analyzed: 07/01104 Analyzed by: 1G3 

ND 430 ug/kg 

ND 430 ug/kg 

ND 430 ug/kg 

ND 430 uWkg 

ND 430 ug/kg 

ND 430 uWkg 

ND 430 ug/kg 

ND 430 ug/kg 

ND 430 ug/kg 

ND 430 ug/kg 

ND 430 ug/kg 

ND 430 ug/kg 

ND 430 ug/kg 

ND 430 ug/kg 

ND 430 uWkg 

ND 430 ug/kg 

ND 430 uWkg 

% Recovery Acceptable Umits(%) Qualifier 

54,0 30 - 115 

62.0 23 - 120 

58.0 . 18 - 137 

Date Prepared: 06/30/04 Date Analyzed: 06/30/04 Analyzed by: MB 

ND 21 ug/kg 

ND 21 ug/kg 

ND 21 ug/kg 

ND 21 ug/kg 

ND 21 ug/kg 

ND 21 ug/kg 

ND 21 
, 

ug/kg 

31628 GLENDALE LIVONIA. MI48150 (734) 422-8000 FAX (734) 422:5342 
Email: information@rtilab.com Website: rtilab.com 
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.Client. Detroit Edison RTI Pmject#: 04-3874

Prject Fermi Sediment ReportNumber. 04-3874-1 Page: Page 5 of 21

continued from previous page...
Sample ID: 04-3874-002; 04E00544

Surrogate Recovery Data

Compound %Recovery Acceptable Linmits(%) Qualifier

[Decachlorobiphenyl (Surr) 100 30-115

Metals Analysis-TCLP

Method(s): 1311 3020, 6020 Date Prepared: 07/01/04 Date Analyzed: 07/01/04 Analyzed by: AV

Arsenic, As ND 0.05 mg/-

Barium, Ba 0.42 0.05 mg/L

Cadmium. Cd ND 0.05 mg!/.

Chromium, Cr ND 0.05 mg/L

Lead. Pb ND 0.05 mIg/L

Selenium, Se ND 0.05 mg/L

Silver, Ag ND 0.05 mg/L

Copper, Cu ND 0.05 mg/L

Zinc, Zn 0.21 0.05 mg/L

Manganese, Mn 3.56 0.05 mg/L

Nickel, Ni ND 0.05 mg/L

HgAnalysis-TCLP

Method(s): 1311,7470 Date Prepared: 07/01/04 Date Analyzed: 07/01/04 Analyzed by: JE

Mercury, Hg ND 0.0005mgI

Sieve Analysis

Method(s): Date Analyzed: 07/02/04 Analyzed by: CO

Ten (10) 43 0.10 % Retained

Forty (40) 23 0.10 % Retained

One Hundred (100) 9.6 0.10 % Retained

Two Hundred (200) 18 0.10 %. Retained

31628 GLENDALE LIVONIA, MI 48150 (734) 422-8000 FAX (734) 422-5342
Email: information@rtilab.com Website: rtilab.com

Qient. Detroit Edison 

Project: Fenni Sediment 

continued from previous page ... 

Sample ID: 04-3874-002; 04E00544 

Surrogate Recovery Data 

CompOlmd 

I Decachlorobiphenyl (Surr) 

" Metals Analysis-TCLP 

Method(s): 1311 3020, 6020 

Arsenic. As 

Barium. Ba 

Cadmium. Cd 

Chromium. Cr 

Lead.Pb , 
Seleruum. Se 

Silver, Ag 

Copper, Cu 

Zinc, Zn 

Manganese,Mn 

Nickel,Ni 

HgAnalysis-TCLP 

Method(s): 1311,7470 

I Mercury, Hg 

Sieve Analysis 

Metbod(s): 

Ten (10) 

Forty (40) 

One Hundred (l00) 

Two Hundred (200) 

RTI Project#: 04-3874 

Report Number. 04-3874-1 Page: Page 5 of 21 

% Recovel)' Acceptable Umits(%) Qualifier 

100 30 - 115 

Date Prepared: 07/01/04 Date Analyzed: 07/01/04 Analyzed by: AV 

ND 0.05 rnWL 

0.42 0.05 rnWL 

ND 0.05 rngiL 

ND 0.05 rnWL 

ND 0.05 rngiL 

ND 0.05 rnWL 

ND 0.05 rnWL 

ND 0.05 rngIL 

0.21 0.05 rngIL 

3.56 0.05 rngiL 

ND 0.05 rnWL 

Date Prepared: 07/01/04 Date Analyzed: 07/01/04 Analyzed by: IE 

I ND 10.0005 I rnWLi 

Date Analyzed: 07/02/04 Analyzed by: CO 

43 0.10 % Retained 

23 0.10 % Retained 

9.6 0.10 % Retained 

18 0.10 % Retained 

31628 GLENDALE LIVONIA, MI 48150 (734) 422·8000 FAX (734) 422·5342 
Email: information@rtilab.com Website: rtilab.com 



Client Detroit Edison RTI Pnject#: 04-3874

Project: Fermi Sediment ReportNumber 04-3874-1 Page: Page 6 of 21

il•2~i ........ iii~ii•iiilii ......... i•> II•!!................................. .....i idi!!I,<IIIIIIi!R~ 1 ===• i•i•i i•~i i ". i•iii!lili!=ii.1=•ql

Sample ID: 04-3874-003; 04E00545

82 70 Scan-PNA's (Soil)

Method(s): 3545, 8270 Date Prepared: 06/30/04 Date Analyzed: 07/01/04 Analyzed by: JG3

Acenavhthene ND 490 ug/kg

Acenaphthylene ND 490 ug/kg

Anthracene ND 490 ug/kg

Benzo(a)anthracene ND 490 uglkg

Benzo(a)pvrene ND 490 uglkg

Benzo(b)fluoranthene ND 490 ug/kg

Benzo(ihi)Pervlene ND 490 . ug/kg

Benzo(k)fluoranthene ND 490 ug/kg

Chrvsene ND 490 ug/kg

Dibenzo(a,h)anthracene ND 490 ug/kg

Fluoranthene ND 490 ug/kg

Fluorene ND 490 ug/kg

Indeno(1,2,3-cd)pyrene ND 490 ug/kg

2-Methylnaphthalene ND 490 ug/kg

Naphthalene ND 490 ug/kg

Phenanthrene . ND 490 ug/kg

Pyrene .
ND 490 ug/kg

Surrogate Recovery Data

Compound %Recovery Acceptable Limits(%) Qualifier

2-Fluorobiphenyl (Surr) 46.0. 30-115

Nitrobenzene-d5 (surr.) 49.0 23-120

Terphenyl-d14 (surr.) 56.0 18-137

8082 PCB's (Soil)

Method(s): 3545, 8082 Date Prepaed: 06/30/04 Date Analyzed: 06/30/04 Analyzed by: MB

Aroclor 1016 ND 25 ug/kg

Aroclor 1221, ND 25 ug~kg

Aroclor 1232 ND 25 ug/kg

Aroclor 1242 ND 25 ug/kg

Aroclor 1248 5 ug/kg

Aroclor 1254 ND 25 ugkg

Aroclor 1260 ND 25 ug/kg

31628 GLENDALE LIVONIA, MI 48150 (734) 422-8000 FAX (734) 422-5342

Email: information@rtilab.com Website: rtilab.com

Oient: Detroit Edison 

Project: Fenni Sediment 

Sample ID: 04-3874-003; 04E00545 

8270 Scan-PNA's (Soil) 

Method(s): 3545,8270 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo( a )anthracene 

Benzo( a )pvrene 

Benzofb )fluoranthene 

Benzo( ghi)Pervlene 

Benzo(k)fluoranthene 

Chrvsene 

Dibenzo( a.h )anthracene 

Fluoranthene 

Fluorene 

Indeno(1,2,3-cd)pyrene 

2-Methylnaphthalene 

Naphthalene 

Phenanthrene 

Pyrene 

Surrogate Recovery Data 

Compound 

2-Fluorobiphenyl (Surr) 

Nitrobenzene-d5 (surr.) 

Terphenyl-d14 (surr.) 

8082 PCB's (Soil) 

Method(s): 3545,8082 

Aroc1or 1016 

Aroc1or 1221 . 

Aroc1or 1232 

Aroc1or 1242 

Aroc1or 1248 

Aroc1or 1254 

Aroc1or 1260 

RllProject#: 04-3874. 

Report Number: 04-3874-1 Page:. Page 6 of 21 

Date Prepared: 06130/04 Date Analyzed: 07/01104 Analyzed by: JG3 

ND 490 uglkg 

ND 490 uglkg 

ND 490 ug/kg 

ND 490 uglkg 

ND 490 uglkg 

ND 490 uglkg 

ND 490 uglkg 

ND 490 uglkg 

ND 490 uglkg 

ND 490 uglkg 

ND 490 ugikg 

ND 490 uglkg 

ND 490 ug/kg 

ND 490 uglkg 

ND 490 uglkg 

ND 490 uglkg 

ND 490 uglkg 

% Recovery Acceptable Limits(%) Qualifier 

46.0. 30 - lIS 

49.0 23 - 120 

56.0 18 - 137 

Date Prepared' 06/30/04 Date Analyzed: 06/30/04 Analyzed by: MB 

ND 25 uglkg 

ND 25 uglkg 

ND 25 uglkg 

ND 25 uglkg 

ND 25 uglkg 

ND 25 uglkg 

ND 25 uglkg 

31628 GLENDALE LIVONIA, MI48150 (734) 422-8000 . FAX(734) 422-5342 
Email: information@rtilab.com . Website: rtilab.com 
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Client: Detroit Edison RTI Projec#: 04-3874

Project: Fermi Sediment ReportNumber. 04-3874-1 Page:, Page 7 of 21

continued from previous page...

Sample ID: 04-3874-003; 04E00545

Surmgate Recovery Data

Compound %Recovery Acceptable Limnts(%) Qualifier

Decachlorobiphenyl (Surr) 110 30-115

Metals Analysis- TCLP

Method(s): 1311 3020, 6020 Date Pnpared: 07/01/04 Date Analyzed: 07/01/04 Analyzed by: AV

Arsenic, As ND 0.05 mg/L

Barium, Ba 0.45 0.05 mg/L

Cadmium, Cd ND 0.05 mg/L

Chromium, Cr ND 0.05 mg/L

Lead, Pb ND 0.05 mg/L

Selenium, Se ND 0.05 mg/L

Silver, Ag -
ND 0.05 mg/L

Copper, Cu ND 0.05 Img/L

Zinc, Zn . 0.25 0.05 mg/LI

Manganese, Mn 4.20 0.05 mg/L

Nickel, Ni ND 0.05 mg/L

HgAnalysis-TCLP

Method(s): 1311, 7470 Date Prepared: 07/01/04 Date Analyzed: 07/01/04 Analyzed by: JE

Mercury, Hg IND 10.0006 mg/I.

Sieve Analysis

Method(s): Date Analyzed: 07/02/04 Analyzed by: CO

Ten (10) 45 0.10 % Retained

Forty (40) 27 0.10 %Retained

One Hundred (100) ' 7.9 0.10 % Retained

Two Hundred (200) 11 0.10 % Retained

31628 GLENDALE LIVONIA, MI 48150 (734) 422-8000 FAX (734) 422-5342

Email: information@rtilab.com Website: rtilab com

Oient Detroit Edison 

Project Fenni Sediment 

continued from previous page ... 

Sample ID: 04-3874-003; 04E00545 

Smrogare Recovery Data 

Compound 

I Decachlorobiphenyl (Surr) 

Metals Analysis-TCLP 

Method(s): 13113020,6020 

Arsenic. As 

Barium.Ba 

Cadmium. Cd 

Chromium. Cr 

Lead. Pb 

Selenium, Se 

Silver, Ag 

Copper, Cu 

Zinc, Zn 

Manganese, Mn 

Nickel, Ni 

HgAnalysis-TCLP 

Method(s): 1311,7470 

I Mercury, Hg 

Sieve Analysis 

Method(s): 

Ten (10) 

Forty (40) 

One Hundred (100) 

Two Hundred (200) 

Report Number: 04-3874-1 

% Recovery 

110 

RTI Projec1#: 
1 

04-3874 

Page: Page 7 of 21 

Acceptable LimitS(%) Qualifier 

30 - lIS 

Date Prepared: 07/01104 Date Analyzed: 07/0Il04 Analyzed by: AV 

NO 0.05 mlifL 

0.45 0.05 mgIL 

NO 0.05 mlifL 

NO 0.05 mgIL 

NO 0.05 mlifL 

ND 0.05 mgIL 

ND 0.05 mgIL 

ND 0.05 mgIL 

. 0.25 0.05 mgIL 

4.20 0.05 mlifL 

ND 0.05 mgIL 

Date Prepared: 07/01104 Date Analyzed: 07/0Il04 Analyzed by: JE 

I ND 10.0006 I mgILl 

Date Analyzed: 07/02/04 Analyzed by: CO 

45 0.10 % Retained 

27 0.10 % Retained. 

7.9 0.10 % Retained 

11 0.10 % Retained 

31628 GLENDALE LIVONIA, MI48150 (734) 422-8000 FAX (734) 422·5342 
Email: information@rtilab.com Website: rtilab.com 
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Client: Detroit Edison RTI Project#: 04-3874

Project: Fermi Sediment ReportNumber 04-3874-1 Page: Page 8 of 21

Sample ID: 04-3874-004; 04E00546

82 70 Scan-PNA's (Soil)

Method(s): 3545, 8270 Date Prepared: 06/30/04 Date Analyzed: 07/01/04 Analyzed by: JG3

Acenanhthene ND 400 ug/kg

Acenaphthvlene ND 400 ug/kg

Anthracene ND 400 ug/kg

Benzo(a)anthracene ND 400 ug/kg

Benzo(a)vvrene ND 400 ug/kg

Benzo(b)fluoranthene ND 400 ug/kg

Benzo(zhi)Pervlene ND 400 ug/kg

Benzo(k)fluoranthene ND 400 ug/kg

Chrvsene ND 400 ug/kg

Dibenzo(a,h)anthracene ND 400 ug/kg

Fluoranthene. ND 400 ug/kg

Fluorene ND 400 ug/kg

Indeno(1,2,3-cd)pyrene ND 400 ug/kg

2-Methylnaphthalene ND 400 ug/kg

Naphthalene J ND 400] ug/kg

PhenanthreneJ ND 400 ug/kg

Pyrene ND 400 ug/kg

Surrogate Recovery Data

Compound %Recovery Acceptable Limits(%i) Qualifier[ 2-Fluorobiphenyl (Surf) 49.0 30-115

Nitrobenzene-d5 (surr.) 54.0 23- 120

Terphenyl-d14 (surr.) 51.0 18 - 137

8082 PCB's (Soil)

Method(s): 3545, 8082 Date Prepared: 06/30/04 Date Analyzed: 06/30/04 Analyzed by: MB

Aroclor 1016 ND 20 ug/kg

Aroclor 1221 ND 20 ug/kg

Aroclor 1232 ND 20 urg/kg

Aroclor 1242 ND 20 ug/kg

Aroclor 1248 ND 20. ug/kg

Aroclor 1254. ND 20 ug/kg

Aroclor 1260 ND 20 ug/kg

31628 GLENDALE LIVONIA, MI 48150 (734) 422-8000 FAX (734) 422-5342

Email: information@rtilab.com Website: rtilab.com

Oient: Detroit Edison 

Project: Fenni Sediment 

Sample ID: 04-3874-004; O4E00546 

8270 Scan-PNA 's (Soil) 

Method(s): 3545,8270 

Acenaohthene 

Acenaohthvlene 

Anthracene 

Benzo( a )anthracene 

Benzo( a )oyrene 

Benzo(b )fluoranthene 

Benzo( ghilPervlene 

Benzo(k)fluoranthene 

Chrvsene 

Dibenzo( a,h)anthracene 

Fluoranthene. 

Fluorene 

Indeno( I ,2,3-cd)pyrene 

2-Methylnaphthalene 

Naphthalene 

Phenanthrene 

Pyrene 

Sturogate Recovery Data 

Compound 

2-Fluorobiphenyl (Surr) 

Nitrobenzene-d5 (surr.) 

Terphenyl-d14 (surr.) 

8082 PCB's (Soil) 

Method(s): 3545,8082 

ArocJor 1016 

Aroclor 1221 

ArocJor 1232 

ArocJor 1242 

Aroc1or 1248 

ArocJor 1254. 

ArocJor 1260 

tAMIlJ)C 
;;i!1lnt~ 

RTI Project#: 04-3874 

Report Number: 04-3874-1 Page: Page 8 of 21 

Date Prepared: 06/30/04 Date Analyzed: 07/01/04 Analyzed by: JG3 

ND 400 uglkg 

ND 400 uglkg 

ND 400 uglkg 

ND 400 uglkg 

ND 400 uglkg 

ND 400 ug/kg 

ND 400 uglkg 

ND 400 uglkg 

ND 400 uglkg 

ND 400 uglkg 

ND 400 uglkg 

ND 400 uglkg 

ND 400 uglkg 

ND 400 uglkg 

ND 400 ug/kg 

ND 400 uglkg 

ND 400 uglkg 

% Recovel)' Acceptable Limits(%) Qualifier 

49,0 30 - lIS 

54,0 23 - 120 

51.0 18 - 137 

Date Prepared' 06/30/04 Date Analyzed' 06/30/04 Analvzed by: MB 

ND 20 uglkg 

ND 20 uglkg 

ND 20 uglkg 

ND 20 uglkg 

ND 20 uglkg 

ND 20 uglkg 

ND 20 uglkg 

31628 GLENDALE LIVONIA, MI48150 (734) 422-8000 FAX (734) 422-5342 
Email: information@rtilab.com Website: rtilab.com 
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Client Detroit Edison RTI Projec&1: 04-3874

Project Fermi Sediment ReportNumber 04-3874-1 Page: Page 9 of 21

continued from previous page...

Sample ID: 04-3874-004; 04E00546

Surrogate Recovery Data

Compound %Recovery Acceptable Limits(%) Qualifier

Decachlorobiphenyl (Surr) 96 30-115

Metals Analysis-TCLP

Method(s): 1311 3020, 6020 Date Prepared: 07/01/04 Date Analyzed: 07/01/04 Analyzed by: AV

Arsenic. As ND 0.05 mg/L

Barium. Ba 0.43 0.05 mg/L

Cadmium, Cd ND 0.05 mg/L

Chromium, Cr ND 0.05 mg/L

Lead, Pb ND 0.05 mg/L

Selenium, Se ND 0.05 mg/L

Silver, Ag ND 0.05 mg/i.

Copper, Cu ND 0.05 mg/L

Zinc, Zn 0.27 0.05 mg/L

Manganese, Mn 3.60 0.05 mInL

Nickel, Ni 0.08 0.05 mgL

Hig Analysis-TCLP

Method(s): 1311, 7470 Date Prepared: 07/01/04 Date Analyzed: .07/01/04 Analyzed by: JE

Mercury, Hg ND 0.0005 mg/Ll

Sieve Analysis

Method(s): Date Analyzed: 07/02/04 Analyzed by: CO

Ten (10) 14 0.10 % Retained

Forty (40) 26 0.10 % Retained

One Hundred (100) 12 0.10 % Retained

Two Hundred (200) 30 0.10 % Retained

31628 GLENDALE LIVONIA, MI 48150 (734) 422-8000 FAX (734) 422-5342

Email: information@rtilab.com Website: rtilab.com

1m, lABORATORIES; JNC:',:" ;', ' . : .. " ,:', .. 

Client: Detroit Edison 

Project Fermi Sediment Report Number: 04-3874-1 

continued from previous page ... 
Sample ID: 04-3874-004; 04E00546 

Smrogate Recovery Data 

Compound 

I Decachlorobiphenyl (Surr) 

% Recovery 

96 

RTIProject#: 04-3874 

Page: Page 9 of 21 

Acceptable Ilmits(%) Qualifier 

30 - 115 

Metals Analysis-TCLP 

Method(s): 1311 3020,6020 Date Prepared: 07/01104 Date Analyzed: 07/01104 Analyzed by: AV 

Arsenic. As ND 0.05 mg/L 

Barium. Ba 0.43 0.05 mgiL 

Cadmium. Cd ND 0.05 mg/L 

Chromium. Cr ND 0.05 .mgiL 

Lead, Pb ND 0.05 mg/L 

Selenium, Se ND 0.05 mgiL 

Silver, Ag ND 0.05 rngiL 

Copper, Cu ND 0.05 rngiL 

Zinc, Zn 0.27 0.05 rngiL 

Manganese, Mn 3.60 0.05 rng/L 

Nickel, Ni 0.08 0.05 rnglL 

Hg Analysis-TCLP 

Method(s): 1311,7470 Date Prepared: 07/01/04 Date Analyzed: 07/01104 Analyzed by: JE 

I Mercury, Hg I ND 10.0005 I rngiL I 
Sieve Analysis 

Method(s): Date Analyzed: 07/02/04 Analyzed by: CO 

Ten (10) 14 0.10 % Retained 

Forty (40) 26 0.10 % Retained 

One Hundred: (100) 12 0.10 % Retained 

Two Hundred (200) 30 0.10 % Retained 

31628 GLENDALE LIVONIA, MI48150 (734) 422-8000 FAX (734) 422-5342 
Email: information@rtilab.com Website: rtilab.com 
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Client Detroit Edison RTI Pmject#: 04-3874

Project Fermi Sediment ReportNumber. 04-3874-1 Page: Page 10 of 21

Sample ID: 04-3874-005; 04E00547

82 70 Scan-PNA's (Soil)

Method(s): 3545, 8270 Date Prepared: 06/30/04 Date Analyzed: 07/01/04 Analyzed by: JG3

Acenaphthene ND 410 ug/kg

Acenaphthvlene ND 410 ug/kg

Anthracene ND 410 ug/kg

Benzo(a/anthracene ND 410 ug/kg

Benzo(a)pvrene ND 410 ugikg

Benzo(b)fluoranthene ND 410 ug'lg

Benzo(ghi)Pervlene ND 410. ug/kg

B enzo(k)fluoranthene ND 410 ug/kg

Chrvsene ND 410 ug/kg

Dibenzo(a~h)anthracene ND 410 ugfkg

Fluoranthene ND 410 ug/kg

Fluorene ND 410 ug/kg

lndeno(1,2,3-cd)pyrene ND 410 ug/kg

2-Methylnaphthalene .
ND 410 ug/kg

Naphthalene ND 410 ug/,,g

Phenanthrene ND 410 ug/kg

Pyrene j ND 1410 ug/kg

Surrgate Recovesy Data

Compound %Recovery Acceptable Limits(%) Qualifier

2-Fluorobiphenyl (Surr) 52.0 . 30-115

Nitrobenzene-d5 (surn.) 58.0 23-120.

Terphenyl-d14 (sunm.) 54.0 18-137

8082 PCB'S (Soil)

Method(s): 3545, 8082 Date Prepared: 06/30/04 Date Analyzed: 06/30/04 Analyzed by: MB

Aroclor 1016 ND 20 ug/kg

Aroclor 1221 ND 20 ug/kg

Aroclor 1232 ND 20 ug/kg

Aroclor 1242 ND 20 uglkg

Aroclor 1248. ND 20 ug/kg

Aroclor 1254 ND 20 ug/kg

Aroclor 1260 ND 20 ug/kg

31628 GLENDALE LIVONIA, MI 48150 (734) 422-8000 FAX (734) 422-5342

Email: information@rtilab.com Website: rtilab.com

Oient: Detroit Edison 

Project: Fenni Sediment 

Sample ID: . 04-3874-005; 04E00547 

8270 Scan-PNA's (Soil) 

Method(s): 3545, 8270 

Acenaphthene 

Acenaphthvlene 

Anthracene 

Benzo( a )anthracene 

Benzo(a)pyrene 

Benzo(b )fluoranthene 

Benzo( ghi)Pervlene 

Benzo(k)fluoranthene 

Chrysene· 

Dibenzo( a.h )anthracene 

·Fluoranthene 

Fluorene 

Indeno(l,2,3-cd)pyrene 

2-Methylnaphthalene 

Naphthalene 

Phenanthrene 

Pyrene 

Smroga1e Recovery Data 

Compound 

2-Fluorobiphenyl (Surr) 

Nitrobenzene-d5 (surr.) 

Terphenyl-d14 (surr.) 

\ 
8082 PCB's (Soil) 

Method(s): 3545,8082 

Aroelor 1016 

Aroelor 1221 

Aroelor 1232 

Aroelor 1242 

Aroelor 1248 

Aroc1or 1254 

Aroel or 1260 

. RTI Project#: 04-3874 

Report Number. 04-3874-1 Page: Page 10 of 21 

Date Prepared: 06/30104 Date Analyzed: 07/01/04 Analyzed by: JG3 

ND 410 uglkg 

ND 410 ug/kg 

ND 410 ug/kg 

ND 410 uWkg 

ND 410 uglkg 

ND 410 uWkg 

ND 410 ug/kg 

ND 410 ug/kg 

ND 410 uglkg 

ND 410 ug/kg 

ND 410 ug/kg 

ND 410 ug/kg 

ND 410 uglkg 

, ND 410 ug/kg 

ND 410 ug/kg I 

ND 410 uglkg 

ND 410 ug/kg 

% Recovery Acceptable Limits(%) Qualifier 

52.0 30 - 115 

58.0 23 - 120 

54.0 18 - 137 

Date Prepared: 06130104 Date Analyzed: 06/30/04 Analyzed by: MB 

ND 20 ug/kg 

ND 20 uglkg 

ND 20 uglkg 

ND 20 uglkg 

ND 20 uglkg 

ND 20 uglkg 

ND 20 uglkg 

31628 GLENDALE LIVONIA, MI48150 (734) 422-8000 FAX (734) 422~5342 
Email: information@rtilab.com Website: rtilab.com 



n AS ~FIN

4 Tv'*-ýa fAM IOC

Client: Detroit Edison RTI Pmject#: 04-3874

Project" Fermi Sediment Report Number. 04-3874-1 Page: Page 11 of 21

Ana].Nle - 2 : Result PQ, PQ

continued from previous page...
Sample ID: 04-3874-005; 04E00547

Sunrrogate Recovery Data

Compound %Recovery Acceptable Limits(%) Qualifier

Decachlorobiphenyl (Surr) 97 3 0-115

Metals Analysis-TCLP

Method(s): 1311 3020, 6020 Date Prepared: 07/01/04 Date Analyzed: 07/01/04 Analyzed by: AV

Arsenic, As ND 0.05 mg/L

Barium, Ba 0.46 0.05 mg/L

Cadmium, Cd ND 0.05 mg/L

Chromium, Cr ND 0.05 mg/L

Lead, Pb ND 0.05 mg/L

Selenium, Se ND .0.05 mg/L

Silver, Ag ND 0.05 mg/L

Copper, Cu ND 0.05 mg/L

Zinc, Zn .0.27 0.05 mg/L

Manganese, Mn 4.10 0.05m/

Nickel, Ni 0.06 10.05mg/I

HgAnalysis-TCLP

Method(s): 1311, 7470 Date Prepared: 07/01/04 Date Analyzed: 07/01/04 Analyzed by: JE

Mercury, Hg ND 0.0005

Sieve Analysis

Method(s):. Date Analyzed: 07/02/04 Analyzed by: CO

Ten (10) 75 0.10 % Retained

Forty (40) 14 0.10 % Retained

One Hundred (100) 2.3 0.10 % Retained

Two Hundred (200) 3.0 0.10 % Retained

31628 GLENDALE LIVONIA, MI 48150 (734) 422-8000 FAX (734) 422-5342

Email: information@rtilab.com Website: rtilab.com

Oient: Detroit Edison 

Project: Fenni Sediment 

continued from previous page ... 

Sample ID: 04-3874-005; 04E00547 

Smrogate Recovery Data 

Compound 

I Decachlorobiphenyl (Surr) ). 

Metals Analysis-TCLP 

Method(s): 1311 3020, 6020 

Arsenic. As 

Barium. Ba 

Cadmium, Cd 

Chromium. Cr 

Lead. Ph 

Selenium, Se 

Silver, Ag 

Copper, Cu 

Zinc, Zn 

Manganese,Mn 

Nickel,Ni 

Hg Analysis-TCLP 

Method(s): 1311,7470 

I Mercury, Hg 

Sieve Analysis 

Method(s): . 

Ten (10) 

Forty (40) 

One Hundred (100) 

Two Hundred (200) 

RTI Project#: 04-3874 

Report Number: 04-3874-1 Page: Page 11 of 21 

% Recovery Acceptable Limits(%) Qualifier 

97 30 - 115 

Date Prepared: 07/01104 Date Analyzed: 07/01104 Analyzed by: AV 

ND 0.05 rnWL 

0.46 0.05 rng'L 

ND 0.05 rnWL 

ND 0.05 rng'L 

ND 0.05 rnWL 

ND 0.05 rng'L 

ND 0.05 rng'L 

ND 0.05 rng'L 

0.27 0.05 rng'L 

4.10 0,05 rnWL 
0.06 0.05 rng'L 

Date Prepared: 07/01104 Date Analyzed: 07/01/04 Analyzed by: JE 

I ND 10.0005 I rng'L1 

Date Analyzed: 07i02/04 Analyzed by: CO 

75 0.10 % Retained 

14 0.10 % Retained 

2.3 0.10 % Retained 

3.0 0.10 % Retained 
-

31628 GLENDALE LIVONIA, MI48150 (734) 422·8000 FAX (734) 422·5342 
Email: information@rtilab.com Website: rtilab.com 
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Client Detroit Edison RTI Pmject#: 04-3874

Project: Fermi Sediment ReportNumber. 04-3874-1 Page: Page 12 of 21

Ana % vResult~ PQL Units~

Sample ID: 04-3874-006; 04E00548

82 70 Scan-PNA's (Soil)

Method(s): 3545, 8270 Date Prepared: 06/30/04 Date Analyzed: 07/01/04 Analyzed by: JG3

Acenavhthene ND 450 ug/kg

Acenavhthvlene ND 450 ug/kg

Anthracene ND 450 uglkg

Benzo(a)anthmcene ND 450 ug/kg

Benzo(a)pvrene ND 450 ug/kg

Benzo(b)fluoranthene ND 450 ug/kg

Benzo(Mhi)Perylene ND 450 ugfkg

Benzo(k)fluoranthene *ND 450 ug/kg

Chrvsene ND 450 ug/kg

Dibenzo(ah)anthracene ND 450 ug/kg

Fluoranthene ND 450 ugikg

Fluorene ND 450 ug/kg

Indeno(! ,2,3-cd)pyrene ND 450 ug/kg

2-Methylnaphthalene ND 450 ug/kg

Naphthalene ND 450 1ug/k

Phenanthrene ND 450 'Ug/kg

Pyrene ND 450j ug/kg

Surrgate Recovery Data

Compound %Recovery Acceptable Lniits(%/o) Qualifier

2-Fluorobiphenyl (Surr) 49.0 30-115

Nitrobenzene-d5 (surr.) 58.0 23 - 120

Terphenyl-d14 (surr.) 50.0 18-137

8082 PCB's (Soil)

Method(s): 3545, 8082 Date Prepared: 06/30/04 Date Analyzed: 06/30/04 Analyzed by: MB

Aroclor 1016 ND 23 ug/kg

Aroclor 1221 ND 23 ug/kg

Aroclor 1232 ND 23 ug/kg

Aroclor 1242 ND 23 ug/kg

Aroclor 1248. ND 23 ug/kg

Aroclor 1254 ND 23 ug/kg

Aroclor 1260 ND 23 ug/kg

31628 GLENDALE LIVONIA, MI 48150 (734) 422-8000 FAX (734) 422-5342

Email: information@rtilab.com Website: rtilab.com

Oient Detroit Edison 

Project: Fermi Sediment 

Sample ID: 04-3874-006; 04E00?48 

8270 Scan-PNA's (Soil) 

Method(s)' 3545 8270 , 

Acenaohthene 

Acenaohthvlene 

Anthracene 

Benzo( a )anthracene 

Benzo( a )oyrene 

Benzo(b )fluoranthene 

Benzo( ghi)Pervlene 

Benzo(k)fluoranthene 

Chrvsene 

Dibenzo( a,h)anthracene· 

Fluoranthene 

Fluorene 

Indeno(l,2,3-cd)pyrene 

2-Methylnaphthalene 

Naphthalene 

Phenanthrene 

Pyrene 

Surrogate Recovery Data 

Compound 

2-Fluorobiphenyl (Surr) 

Nitrobenzene-dS (surr.) 

Terphenyl-d14 (surr.) 

8082 PCB's (Soil) 

Metbod(s): 3545,8082 

Arodor 1016 

Arodor 1221 

Arodor 1232 

Modor 1242 

Arodcir1248 

Arodor 1254 

Arodor 1260 

, 

I 

tAMll!>C 
::''il~:r-jm 

RTI Project#: 04-3874 

Report Number: 04-3874-1 Page: Page 12 of 21 

Date Prepared: 06/30104 Date Analyzed' 07/01/04 Analyzed by' JG3 

ND 450 ug/kg 

ND 450 uglkg 

ND 450 uglkg 

ND 450 ug/kg 

ND 450 ug/kg 

ND 450 ug/kg 

ND 450 uglkg 

ND 450 uglkg 

ND 450 uglkg 

ND 450 uglkg 

ND 450 uglkg 

ND 450 ug/kg 

ND 450 ug/kg 

ND 450 ug/kg 

ND 450 ug/kg 

ND 450 ug/kg 

ND 450 ugIkg 

% Recovel)' Acceptable Limits(%) Qualifier 

49.0 30 - 115 

58.0 23 - 120 

50.0 18 - 137 

Date Prepared' 06/30104 Date Analyzed: 06/30104 Analyzed by: MB 

ND 23 ug/kg 

ND 23 uglkg 

ND 23 ug/kg 

ND 23 ug/kg 

ND 23 ug/kg 

ND 23 ug/kg 

ND 23 uglkg 

31628 GLENDALE LIVONIA, MI48150 (734) 422-8000 FAX (734) 422·5342 
Email: information@rtilab.com Website: rtilab.com 
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Client Detroit Edison RTI Project#: 04-3874

Project Fermi Sediment ReportNumber. 04-3874-1 Page: Page 13 of 21

continued from previous page...

Sample ID: 04-3874-006; 04E00548

Smrogate Recovery Data

Compound %Recovery Acceptable Limits(%/o) Qualifier

Decachlorobiphenyl (Surn) 100 30- 115

Metals Analysis-TCLP

Method(s): 1311 3020,6020 Date Prepared: 07/01/04 Date Analyzed: 07/01/04 Analyzed by: AV

Arsenic, As ND 0.05 mg/L

Barium, Ba 0.42 0.05 mg/L

Cadmium, Cd ND 0.05 mg/L

Chromium, Cr ND 0.05 mg/L

Lead, Pb ND 0.05 mg/L

Seleniurm, Se ND 0.05 mg/L

Silver, Ag ND 0.05 mg/L

Copper, Cu ND 0.05 mg/L

Zinc, Zn 0.25 0.05 mg/L

Manganese, Mn 3.50 0.05 mg/L

Nickel, Ni ND 0.05 mg/L

Hg Analysis-TCLP

Method(s): 1311, 7470 Date Prepared: 07/01/04 Date Analyzed: 07/01/04 Analyzed by: JE

Mercury, Hg ND 0.0005 mg/L

Sieve Analysis

Method(s): Date Analyzed: 07/02/04 Analyzed by: CO

Ten (10) 63 0.10 % Retained

Forty (40) 22 0.10 % Retained

One Hundred (100) 4.2 0.16 % Retained

Two Hundred (200) 4.7 0.10 % Retained

31628 GLENDALE LIVONIA, MI 48150 (734) 422-8000 FAX (734) 422-5342

Email: information@rtilab.com Website: rtilab.com

RTI LABORATORIES, 'INC::' ''',' , ;:::,: :':' : , , ' . 

Client: Detroit Edison 

Project: Fenni Sediment ReportNmnber. 04-3874-1 

continued from previous page ... 
Sample ID: 04-3874-006; 04E00548 

Smrogate Recovery Data 

Compound 

I Decachlorobiphenyl (Surr) 

% RecovelY 

100 

RTI Project#: 04-3874 

Page: Page 13 or 21 

Acceptable limits(%) Qualifier 

30 - lIS 

Metals Analysis-TCLP 

Method(s): 1311 3020, 6020 Date Prepared: 07/01104 Date Analyzed: 07/01104 Analyzed by: AV 

Arsenic, As ND 0.05 mgiL, 

Barium Ba 0.42 0.05 mgIL 

Cadmium Cd ND 0.05 mgiL 

Chromium. Cr ND 0,05 mgIL 

Lead. Pb ND 0,05 mgiL 

Seleniwn, Se ND 0.05 mgIL 

Silver, Ag ND 0,05 mgIL 

Copper, Cu ND 0,05 mgIL 

Zinc, Zn 0.25 0.05 mgIL 

Manganese,Mn 3.50 0.05 mgiL 

Nickel, Ni ND 0.05 mgIL 

Hg Analysis-TCLP 

Method(s): 1311,7470 Date Prepared: 07/01104 Date Analyzed: 07/01/04 Analyzed by: JE 

I Mercury, Hg I ND 10.0005 I mgIL I 
Sieve Analysis 

Method(s): Date Analyzed' 07/02/04 Analyzed by: CO 

Ten (10) 63 0.10 % Retained 

Forty (40) 22 0.10 % Retained 

One Hundred (100) 4.2 o.Hi % Retained 

Two Hundred (200) 4.7 0.10 % Retained 

31628 GLENDALE LIVONIA, MI48150 (734) 422-8000 FAX (734) 422-5342 
Email: inforrnation@rtilab.ccim Website: rtilab,com 



6 Wmi Ut~g& o) TVZnr'
C;t•D

Client: Detroit Edison RTI Project#: 04-3874

Project: Fermi Sediment ReportNumber. 04-3874-1 Page: Page 14 of 21

~Anayte ; Result TIQ 1PL' 2

Sample ID: 04-3874-007 04E00549

82 70 Scan-PNA's (Soil)

Method(s): 3545, 8270. Date Prepared: 06/30/04 Date Analyzed: 07/01/04 Analyzed by: JG3

Acenaohthene ND 300 ugfkg

Acenavhthvlene ND 300 ug/kg

Anthracene ND 300 ug/kg

Benzo(a)anthracene ND 300 ug/kg

Benzo(a)ovrene ND 300 ug/kg

Benzo(b)fluoranthene ND 300 ug/kg

Benzo(ghi)Pervlene ND 300 ug/kg

Benzo(k)fluoranthene ND 300 ug/kg

Chrvsene ND 300 ug/kg

Dibenzo(a.h)anthracene ND 300 ug/kg

Fluoranthene ND 300 ug/kg

Fluorene ND 300 ug/kg

Indeno(1,2,3-cd)pyrene ND 300 ug/kg

2-Methylnaphthalene ND 300 ug/kg

Naphthalene ND 300 ug/kg

SPhenanthrene ND 300 ug/kg

Pyrene ND 300 1 ug/kg

Surrogate Recovery Data

Compound %Recovery Acceptable ULmits(%) Qualifier

2-Fluorobiphenyl (Surr) 45.0 30-115

Nitrobenzene-d5 (surr.) 46.0 23 - 120

Terphenyl-d14 (surr.) 50.0 18 -137

8082 PCB's (Soil)

Method(s): 3545, 8082 Date Prepared: 06/30/04 Date Analyzed: 06/30/04 Analyzed by: MB

Aroclor 1016 ND 15 ug/kg

Aroclor 1221 ND 15 ug/kg

Aroclor 1232 ND 15 ug/kg

Aroclor 1242 ND 15 ug/kg

Aroclor 1248 ND. 15 ug/kg

Aroclor 1254 ND 15 ug/kg

Aroclor 1260 ND 15 ug/kg

31628 GLENDALE LIVONIA, MI 48150 (734) 422-8000 FAX (734) 422-5342

Email: information@rtilab.com Website: rtilab.com

Client Detroit Edison 

Project Fenni Sediment 

Sample ID: 04-3874-007; 04£00549 

8270 Scan-PNA's (Soil) 

Method(s): 3545, 8270 . 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo( a )anthracene 

Benzo( a )pyrene 

Benzo(b )fluoranthene 

Benzo( ghi)Pervlene 

Benzo(k)fluoranthene 

Chrysene 

Dlbenzo( a,h)anthracene 

Fluoranthene 

Fluorene 

Indeno( 1,2,3 -cd)pyrene 

2-Methylnaphthalene 

Naphthalene 

Phenanthrene 

Pyrene 

Surrogate Recovery Data 

Compound 

2-Fluorobiphenyl (Surr) 

Nitrobenzene-d5 (surr.) 

Terphenyl-d14 (surr.) 

8082 PCB's (Soil) 

Method(s): 3545, 8082 

Aroelor 1016 

Aroelor 1221 

Aroelor 1232 

Aroelor 1242 

Aroelar 1248 

Aroelor 1254 

Aroelor 1260 

RTI Project#: 04-3874· 

Report Number. 04-3874-1 Page: Page 14 of 21 

Date Prepared: 06130/04 Date Analyzed: 07/01104 Analyzed by: JG3 

ND 300 uglkg 

ND 300 uglkg 

ND 300 uglkg 

ND 300 uglkg 

ND 300 uglkg 

ND 300 uglkg 

ND 300 uglkg 

ND 300 uglkg 

ND 300 uglkg 

ND 300 uglkg 

ND 300 uglkg 

ND 300 uglkg 

ND 300 uglkg 

ND 300 Uglkg 

ND 300 uglkg 

ND 300 uglkg 

ND 300 uglkg 

% Recovery Acceptable Limits(%) Qualifier 
, 45.0 30 - 115 

46.0 23 - 120 

50.0 18 - 137 

Date Prepared: 06/30/04 Date Analyzed: 06/30/04 Analyzed by: MB 

ND 15 uglkg 

\ ND 15 uglkg 

ND 15 uglkg 

ND 15 uglkg 

ND 15 uglkg 

ND 15 uglkg 

ND 15 uglkg 

31628 GLENDALE LIVONIA, MI48150 (734) 422-8000 FAX (734) 422-5342 
Email: information@rtilab.com Website: rtilab.com 
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Client: Detroit Edison RTI Project#: 04-3874

Project: Fermi Sediment RepoitNumber. 04-3874-1 Page: Page 15 of 21

continued from previous page...
Sample ID: 04-3874-007; 04E00549

Summgate Recovery Data

Compound %Recovery Acceptable Limits(%) Qualifier

Decachlorobiphenyl (Surr) 110 30-115

Metals Analysis-TCLP

Method(s): 1311 3020, 6020 Date Prepared: 07/01/04 Date Analyzed: 07/01/04 Analyzed by: AV

Arsenic, As ND 0.05 mpgL

Barium, Ba 0.41 0.05 mg/L

Cadmium, Cd ND 0.05 mg/L

Chromium, Cr ND 0.05 mg/L

Lead, Pb ND 0.05 mg/L

Selenium, Se ND 0.05 mg/L

Silver, Ag ND 0.05 mg/L

Copper, Cu ND 0.05 mg/L

Zinc, Zn 0.28 0.05 mg/L

Manganese, Mn 3.41 0.05 m/,/L

Nickel, Ni ND 0.05 mg/L

HgAnalysis-TCLP

Method(s): 1311, 7470 Date Prepared: 07/01/04 Date Analyzed: 07/01/04 Analyzed by: JE

Mercury, Hg ND 10.0004 1 mg/LI

Sieve Analysis

Method(s): Date Analyzed: 07/02/04 Analyzed by: CO

Ten (10) 0.40 0.10 % Retained

Forty (40) 23 0.10 % Retained

One Hundred (100) 9.2 0.10 % Retained

Two Hundred (200) 60 0.10 % Retained

31628 GLENDALE LIVONIA, MI 48150 (734) 422-8000 FAX (734) 422-5342

Email: information@rtilab.com Website: rtilab.com

Client: Detroit Edison 

Project Fenni Sediment 

continued from previous page ... 

:lIT! lABORAT08IES: JNC;:: '~" ':;,':' " '.:> 
tAMllDC , __ '11""" 

Report Number: 04-3874-1 

Sample ID: 04-3874-007; 04E00549 

SIDTOgate Recovery Data 

Compound 

I Decachlorobiphenyl (Surr) 

% Recovery 

110 

RTI Project#: 04-3874 

Page: Page 150f 21 

Acceptable limits(%) Qualifier 

30 - 115 

Metals Analysis-TCLP 

Metbod(s): 1311 3020, 6020 Date Prepared: 07/01/04 Date Analyzed: 07/01/04 An3iyzed by: AV 

Arsenic, As ND 0.05 mgIL 

Barium, Ba OA1 0.05 mg'L 

Cadmium, Cd ND 0.05 mgIL 

Chromium, Cr ND 0.05 mg'L 

Lead, Pb ND 0.05 mgIL 

Selenium, Se ND 0.05 mgIL 

Silver, Ag .ND 0.05 mgIL 

Copper, Cu ND 0.05 mgIL 

Zinc, Zn 0,28 0.05 mgIL 

Manganese,Mn 3A1 0.05 mgIL 

Nickel, Ni ND 0.05 mgIL 

Hg Analysis-TCLP 

Metbod(s): 1311,7470 Date Prepared: 07/01/04 Date Analyzed: 07/01104 Analyzed by: JE 

[i;jercury, Hg I ND 10.0004 I mgIL I 
Sieve Analysis 

Method(s): Date Analyzed: 07/02/04 Analyzed by: CO 

Ten (10) OAO 0.10 % Retained 

Forty (40) 23 0.10 % Retained 

One Hundred (100) 9,2 0.10 % Retained 

Two Hundred (200) 60 0.10 % Retained 

31628 GLENDALE LIVONIA, MI48150 (734) 422-8000 FAX (734) 422·5342 
Email: information@rtilab.com Website: rtilab.com 
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Client: Detroit Edison RTI Pmject#: 04-3874

Pmject Fermi Sediment ReportNumber. 04-3874-1 Page: Page 16 of 21

Sample ID: 04-3874-008; 04E00550

.82 70 Scan-PNA's (Soil)

Method(s): 3545, 8270 Date Prepared: 06/30/04 Date Analyzed: .07/01/04 Analyzed by: JG3

Acenaphthene ND 310 ug'kg

Acenaphthylene ND 310 ug/kg

Anthracene ND 310 ug/kg

Benzo(a)anthracene ND 310 ug/kg

Benzo(a)Dyretie ND 310 ug/kg

Benzo(b)fluoranthene ND 310 ug/kg

Benzo(zhi)Pervlene ND 310 ug/kg

Benzo(k)fluoranthene *ND 310 ug/kg

Chrvsene ND 310 ug/kg

Dibenzo(ah)anthracene ND 310 ug/kg

Fluoranthene. ND 310 ug/kg

Fluorene ND 310 ug/kg

Indeno(1,2,3-cd)pyrene ND 310 ug/kg

2-Methylnaphthalene ND 310 ug/kg

Naphthalene ND 310 ug/kg

Phenanthrene ND 310 ug/kg

Pyrene ND 310 ug/kg

Surrogate Recovery Data

Compound % Recovery Acceptable Limits(*/o) Qualifier

2-Fluorobiphenyl (Surr) 50.0 30-115

Nitrobenzene-d5 (surr.) 53.0 23 - 120

Terphenyl-d14 (surr.) 56.0 18- 137

8082 PCB's (Soil).

Method(s): 3545, 8082 Date Prepared: 06/30/04 Date Analyzed: 06/30/04 Analyzed by: MB

Aroclor 1016 ND 16 ug/kg

Aroclor 1221 ND 16 ug/kg

Aroclor 1232 ND 16 ug/kg

Aroclor 1242 ND 16 ug/kg

Aroclor 1248 ND 16 ug/kg

Aroclor 1254 ND 16 ug/kg

Aroclor 1260 ND 16 ug/kg

31628 GLENDALE LIVONIA, MI 48150 (734) 422-8000 FAX (734) 422-5342

Email: information@rtilab.com Website: rtilab.com

tm lABORATORIES" iNC ;" ,',', ~:' j.., ' " , " "" "" , 

Oient: Detroit Edison 

Project: Fermi Sediment 

Sample ID: 04-3874-008; 04E00550 

8270 Scan-PNA's (Soil) 

Metbod(s): 3545, 8270 

Acenaphthene 

Acenaphthvlene 

Anthracene 

Benzo( a)anthracene 

Benzo(a)pyrene 

Benzo(b )fluoranthene 

Benzo( ghi)Pervlene 

Benzo(k)fluoranthene 

Chrvsene 

Dibenzo( a.h)anthracene 

Fluoranthene. 

Fluorene 

Indeno( I ,2,3-cd)pyrene 

2-Methylnaphthalene 

Naphthalene 

Phenanthrene 

Pyrene 

Smrogate Recovery Data 

Compound 

2-Fluorobiphenyl (Surr) 

Nitrobenzene-d5 (surr,) 

Terphenyl-d14 (surr,) 

8082 PCB's (Soil).· 

Method(s): 3545, 8082 

Aroclor 1016 

Aroclor 1221 

Aroelor 1232 

Arodor 1142 

Aroelor 1248 

Aroelor 1254 

Aroelor 1260 

RTIProject#: 04-3874 

Report Number: 04-3874-1 Page: Page 16 of 21 

Date Prepared: 06/30104 Date Analyzed: 07/01104 Analyzed by: JG3 

ND 310 uglkg 

ND 310 uglkg 

ND 310 ug/kg 

ND 310 uglkg 

.. ND 310 uglkg 
-

ND 310 uglkg 

ND 310 uglkg 

. ND 310 uglkg 

ND 310 uglkg 

ND 310 uglkg 

ND 310 uglkg 

ND 310 uglkg 

ND 310 uglkg 

ND 310 uglkg 

ND 310 uWkg 

ND 310 uglkg 

ND 310 uW1<g 

% Recovery Acceptable liroits(%) Qualifier 

50.0 30 - liS 

53.0 23 - 120 

56.0 18 - 137 

Date Prepared: 06/30104 Date Analyzed: 06/30104 Analyzed by: MB 

ND 16 uglkg 

ND 16 uglkg 

ND 16 uglkg 

ND 16 uglkg 

ND 16 uglkg 

ND 16 uglkg 

ND 16 uglkg 

31628 GLENDALE LIVONIA, MI 48150 (734) 422-8000 FAX (734) 422-5342 
Email: information@riilab.com Website: rtilab.com 
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Client: Detroit Edison RTI Project#: 04-3874

Project: Fermi Sediment RportNumber: 04-3874-1 Page: Page 17 of 21

it~~. .~Rpo t mber 04-3874-1t P L j~ nt

continued from previous page...
Sample ID: 04-3874-008; 04E00550

Surrgate Recovery Data

Compound % Recovery Acceptable Limits(%/6) Qualifier

Decachlorobiphenyl (Surr) 100 30-115

Metals Analysis-TCLP

Method(s): 1311 3020, 6020 Date Prepared: 07/01/04 Date Analyzed: 07/01/04 Analyzed by: AV

Arsenic. As ND 0.05 mg/L

Barium, Ba 0.35 0.05 mg/L

Cadmium, Cd ND 0.05 mg/L

Chromium, Cr ND 0.05 mg/L

Lead, Pb ND 0.05 mg/L

Selenium, Se ND 0.05 mg/L

Silver, Ag ND 0.05 mg/L

Copper, Cu ND 0.05 mg/L

Zinc, Zn 0.18 0.05 mg/L

Manganese, Mn 3.66 0.05 mg/L

Nickel, Ni [ ND 10.05 mg/L

Hg Analysis-TCLP

Method(s): 1311, 7470 Date Prepared: 07/01/04 Date Analyzed: 07/01/04 Analyzed by: JE

[Mercury, Hg I ND 10.0004 1 mg/L

Sieve Analysis

Method(s): Date Analyzed: 07/02/04 Analyzed by: CO

Ten (10) 2.5 0.10 % Retained

Forty (40) 22 0.10 % Retained

One Hundred (100) 14 .0.10 % Retained

Two Hundred (200) 52 0.10 % Retained

31628 GLENDALE LIVONIA, MI 48150 (734) 422-8000 FAX (734) 422-5342
Email: information@rtilab.com Website: rtilab.com

Client Detroit Edison 

Project Fenni Sediment 

continued from previous page ... 

Sample ID: 04-3874-008; 04E00550 

SUITOgate Recovery Data 
Compound 

I Decachlorobiphenyl (Surr) 

Metals Analysis-TCLP 

Method(s): 13113020,6020 

Arsenic. As 

Barium. Ba 

Cadmium. Cd 

Chromium. Cr 

Lead. Pb 

Selenium. Se 

Silver, Ag 

Copper, Cu 

Zinc, Zn 

Manganese, Mn 

Nickel,Ni 

Hg Analysis-TCLP 

Method(s): 1311,7470 

I Mercury, Hg 

Sieve Analysis 

Method(s): 

Ten (10) 

Forty (40) 

One Hundred (100) 

Two Hundred (200) 

RTI Project#: 04-3874 

Report Number: 04-3874-1 Page: Page 17 of 21 

% Recovery Acceptable limits(%) Qualifier 

100 30 - 115 

Date Prepared: 07/01104 Date Analyzed: 07/01/04 Analyzed by: AV 

ND 0.05 mg/L 

0.35 0.05 mgIL 

ND 0.05 mg/L 

ND 0.05 mgIL 

ND 0.05 mg/L 

ND 0.05 mgIL 

ND 0.05 mgIL 

ND 0.05 mgIL 

0.18 0.05 mgIL 

3.66 0.05 mg/L 

ND 0.05 mgIL 

Date Prepared: 07/01104 Date Analyzed: 07/01/04 Analyzed by: JE 

I ND 10.0004 I mgIL I 

Date Analyzed: 07/02/04 Analyzed by: CO 

2.5 0.10 % Retained 

22 0.10 % Retained 

14 0.10 % Retained 

52 0.10 % Retained 

31628 GLENDALE LIVONIA, MI 48150 (734) 422-8000 FAX (734) 422-5342 
Email: information@rtilab.com Website: rtilab.com 
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Client: Detroit Edison RTI Project#: 04-3874

Project Fermi Sediment ReportNumber. 04-3874-1 Page: Page 18 of 21

Quality Control (QC) Data

Blank(s)

1 OrgaictEtracion S04-647

1 Organic Extraction WS04-06471

2 Organic Extraction WS04-06470

3 Mercury, Hg WS04-06569 ND mg/I

8082 PCB's (Soil)

81 Decachlorobiphenyl (Surr) J WS04-06517 102 %Rec

All other parameters in this testgroup are non-detect at the MDL.

8270 Scan-PNA's (Soil)

All parameters in this testgroup are non-detect at the MDL.

Metals Analysis- TCLP

All parameters in this testgroup are non-detect at the MDL.

Laboratory Control Sample(s) (LCS)

1 Mercury, Hg WS04-06569 95.6

8082 PCB's (Soil)

-1 Aroclor 1254 WS04-06517 102 70 to 130

2 Decachlorobiphenyl (Surr) WS04-06517 100 70 to 130

8270

1 1,4-Dichlorobenzene WS04-06546 64 20 to 124

2 N-Nitrosodi-n-propylamine WS04-06546 68 10 to 230

3 1,2,4-Trichlorobenzene WS04-06546 68 44 to 142

4 Acenaphthene WS04-06546 60 47 to 145

5 2,4-Dinitrotoluene WS04-06546 60 .39 to 139

6 Pyrene WS04-06546 . 68 52 to 115

Metals Analysis-TCLP.

i Arsenic, As WS04-06564 119

2 Barium, Ba WS04-0656411

31,628 GLENDALE LIVONIA, MI 48150 (734) 422-8000 FAX (734) 422-5342

Email: information@rtilab.com Website: rtilab.com

Oient: Detroit Edison 

Project: Fermi Sediment 

Quality Control (QC) Data 

8lank(s) 

8082 PCB's (Soil) 

I 81 Decachlorobiphenyl (Surr) 

All other parameters in this testgroup are non-detect at the MDL. 

8270 Scan-PNA's (Soil) 

All parameters in this testgroup are non-detect at the MDL. 

Metals Analysis-TCLP 

All parameters in this testgroup are non-detect at the MDL. 

Laboratory Control Sample(s) (LCS) 
==""""'== 

8082 PCB's (Soil) 

Aroclor 1254 

Decachlorobiphenyl (Surr) 

8270 

1 1,4-Dichlorobenzene 

2 N-Nitrosodl-n-propylamine 

3 1,2,4-Trichlorobenzerie 

4 Acenaphthene 

5 2,4-Dinitrotoluene 

6 pyrene 

Metals Analysis-TCLP 

1 Arsenic, As 

Barium, Ba 

MMIlf)C 
"<"I1'l(1:> 

Report Number: 04-3874-1 

WS04~06517 

WS04-06517 

WS04-06517 

WS04-06546 

WS04-06546 

WS04-06546 

WS04-06546 

WS04-06546 

WS04-06546 

WS04-06564 

WS04-06564 

RTI Project#: 04-3874 

Page: Page 18 of 21 

102 %Rec I 

102 70 to 130 

100 70 to 130 

64 20 to 124 

68 10t0230 

68 44 to 142 

60 47 to 145 

60 . 39 to 139 

68 52 to 115 

119 

111 

31.628 GLENDALE LIVONIA, MI48150 (734) 422-8000 FAX (734) 422-5342 
Email: information@rtilab.com Website: rtilab.com 
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Client Detroit Edison RTI Pmject#: 04-3874

Project Fermi Sediment Report Number. 04-3874-1 Page: Page 19 of 21

Analyte ~~ ~, '3atchg ''' '/oRecoveryF U it

Metals Analysis-TCLP

3 Cadmium, Cd WS04-06564 ill

4 Chromium, Cr WS04-06564 108

5 Lead, Pb WS04-06564 114

6 Selenium, Se WS04-06564 117

7 1Silver, Ag WS04-06564 109/

8 Copper, Cu WS04-06564 107

9' Zinc, Zn WS04-06564 115

10 Manganese, Mn WS04-06564 107

11 Nickel, Ni WS04-06564 103

31628 GLENDALE LIVONIA, MI 48150 (734) 422-8000 FAX (734) 422-5342
Email: information@rtilab.com Website: rtilab.com

Client: Detroit Edison 

Project: Fermi Sediment 

Metals Analysis-TCLP 

3 Cadmium, Cd 

4 Chromium, Cr 

5 Lead, Pb 

6 Selenium, Se 

7 Silver, Ag 

8 Copper, Cu 

9 Zinc, Zn 

10 Manganese, Mn 

11 Nickel, Ni 

IAMllbC 
;f.~t'Itl! 

Report Number: 04-3874-1 

WS04-06564 

WS04-06564 

WS04-06564 

WS04-06564 

WS04-06564 

WS04-06564 

WS04-06564 

WS04-06564 

WS04-06564 

RTI Project#: 04-3874 

Page: Page 19 of 21 

111 

108 

114 

117 

109 

107 

115 

107 

103 

31628 GLENDALE LIVONIA, MI48150 (734) 422-8000 FAX (734) 422-5342 
Email: information@rtilab.com Website: rtilab.com 
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Client: Detroit Edison R1TI Project#: 04-3874

Project: Fermi Sediment RepoitNumber: 04-3874-1 "Page: Pa~ge 20 of 21

Matrix SpikelMatbix Spike Duplicate(s) (MSIMSD)

~''P.' Spike'S MS 5::MS NMSz ~MDA~ ýJ/MSDý>

Matrix: Sediment

I Mercury, Hg 04-3874-008 0 0.005 mg/t 0.00487 0.00487 97.4 97.4 0

8082 PCB's (Soil)

Aroclor1254 04-3874-002 0 1 ug/kg 1.04338 0.979 104 97.9 6.4 70 to 130

2 Decachlorobiphenyl (Surr) 04-3874-002 100 0.15 ug/kg 0.1569 0.1479 105 98.6 5.9 70 to 130

8270

1 1,2,4-Trichlorobenzene 04-3874-001 0 25 mg/kg 15 14 60 56 6.9 44 to 142

2 1,4-Dichlorobenzene 04-3874-001 0 25 mg/kg 15 13 60 52 14.3 20 to 124

3 2,4-Dinitrotoluene 04-3874-001 0 25 mg/kg 14 13 56 52 7.4 39 to 139

4 Acenaphthene 04-3874-001 0 25 mg/kg 14 13 56 52 7.4 47 to 145

5 N-Nitrosodi-n-propylamine 04-3874-001 0 25 mg/kg 16 15 64 60 6.5 10 to 230

6 Pyrene 04-3874-001 0 25 mg/kg 15 13 60 52 14.3 52to 115

Metals Analysis-TCLP

1 Arsenic, As 04-3874-001 0 1 1.2 1.2 120 120 0

2 Barium, Ba 04-3874-001 0.39 1 1.4 1.46 101 107 4.2

3 Cadmium, Cd '04-3874-001 0 1 1 1 100 100 0

4 Chromium, Cr 04-3874-001 0 1 0.89 0.87 89 87 2.3

5 Copper, Cu 04-3874-001 0 1 0.86 0.89 83.1 86.1 3.4

6 Lead, Pb 04-3874-001 0 1 0.95 0.97 94.2 96.2 2.1

7 Manganese, Mn 04-3874-001 3.8 1 4.4 4.5 60 70 2.2

8 Nickel, Ni 04-3874-001 0.03 1 0.86 0.89 83 86 3.4

9 Selenium, Se 04-3874-001 0 1 1.16 1.19 116 119 2.6

10 Silver, Ag 04-3874-001 0 1 1 1 100 100 0

11 Zinc, Zn 04-3874-001 0.21 1 1.25 1.3 104 109 3.9

Data point outside established quality control limits.

31628 GLENDALE LIVONIA, MI 48150 (734) 422-8000 FAX (734) 422-5342

Email: information@rtilab.com Website: rtilab.com

Qient Detroit Edison RTI Project#: 04-3874 

Project Fenni Sediment Report Number: 04-3874-1 Page: . Page 20 of 21 

Matrix Spike/Matrix Spike Duplicate(s) (MS/MSD) 

Matrix: Sediment 

1 I Mercury, Hg 04-3874-008 0 0.005 mg/I 0.00487 0.00487 97.4 97.4 0 

8082 PCB's (Soil) 

Aroclor 1254 04-3874-002 0 ug/kg 1.04338 0.979 104 97.9 6.4 70 to 130 

2 Decachlorobiphenyl (Surr) 04-3874-002 100 0.15 ug/kg 0.1569 0.1479 105 98.6 5.9 70 to 130 

8270 

1 1.2,4-Trichlorobenzene 04-3874-001 0 25 mg/kg 15 . 14 60 56 6.9 44 to 142 

2 1,4-Dichlorobenzene 04-3874-001 0 25 mg/kg 15 13 60 52 14.3 20 to 124 

3 2,4-Dinitrotoluene 04-3874-001 0 25 ·mg/kg 14 13 56 52 7.4 39to 139 

4 Acenaphthene 04-3874-001 0 25 mg/kg 14 13 56 52 7.4 47 to 145 

5 N-Nitrosodi-n-propylamine 04-3874-001 0 25 mg/kg 16 15 64 60 6.5 10 to 230 

6 Pyrene 04-3874-001 0 25 mg/kg 15 13 60 52 14.3 52 to 115 

Metals Analysis-TCLP 

1 Arsenic, As 04-3874-001 0 1 1.2 1.2 120 120 0 

2 Barium, Ba 04-3874-001 0.39 1 1.4 1.46 101 107 4.2 

3 Cadmium, Cd ·04-3874-001 0 1 1 1 100 100 0 

.4 Chromium, Cr 04-3874.-001 0 1 0.89 0.87 89 87 2.3 

5 Copper, Cu 04-3874-001 0 1 0.86 0.89 83.1 86.1 3.4 

6 Lead, Pb 04-3874-001 0 1 0.95 0.97 94.2 96.2 2.1 

7 Manganese, Mn 04-3874-001 3.8 1 4.4 4.5 60 70 2.2 

8 Nickel, Ni 04-3874-001 0.03 1 0.86 0.89 83 86 3.4 

9 Selenium, Se 04-3874-001 0 1 1.16 1.19 116 119 2.6 

10 Silver, Ag 04-3874-001 0 1 1 1 100 100 0 

11 Zinc, Zn 04-3874-001 0.21 1 1.25 1.3 104 109 3.9 

• Data point outside established quality control limits. 

31628 GLENDALE LIVONIA, MI48150 (734) 422·8000 FAX (734) 422-5342 
Email: information@rtilab.com Website: rtilab.com 
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Client Detroit Edison RTI Project#: 04-3874

Project: Fermi Sediment ReportNumber. 04-3874-1 Page: Page 21 of 21

Notes:

E:"

mg/kg:
rag/L:

ug/kg:
ug/L:
N/A:

ND:
H:

L:

Exceedance of acceptable limit

milligram per kilogram

milligram per liter

microgram per kilogram
microgram per liter
Not applicable

None detected or less than PQL
result higher than the High Limit

result lower than the Low Limit

MDL: Method detection limit

B: Analyte detected in both the sample and the Laboratory Method Hlank

DIL: Diluted out (below level of detection)

Q: Sample held beyond acceptable holding time
PQL: Practical quantitation level; lowest level of reportable detection for this sample

Y: The laboratory analysis was from an unpreserved or improperly preserved sample.

The data may not be accurate

MI: Matrix interferences prevent accurate determination

DUP: Vnhirq rennfirmed hv rirnliste. Anilvsiq of samnIe.

31628 GLENDALE LIVONIA, MI 48150 (734) 422-8000 FAX (734) 422-5342

Email: information@rtilab.com Website: rtilab.com

Oient 

Project 

Notes: 

E: 
mg/kg: 
mg/L: 
ug/kg: 
ug/L: 
N/A: 
ND: 
H: 
L: 

Detroit Edison 

Fermi Sediment 

Excecdance of acceptable limit MDL: 
milligram per kilogram B: 
milligram per liter DIL: 
microgram per kilogram Q: 
microgram per liter PQL: 
Not applicable Y: 
None detected or less than PQL 
result higher than the High Limit MI: 
result lower than the Low Limit DUP: 

RTI Project#: 04-3874 

Report Number: 04-3874-1 Page: P~ge 21 of 21 

Method detection limit 
Analyte detected in both the sample and the Laboratory Method Blank 
Diluted out (below level of detection) 

Sample held beyond acceptable holding time 
Practical quantitation level; lowest level of reportable detection for this sample 
The laboratory analysis was from an unpreserved or improperly preserved sample. 

The data may not be accurate 
Matrix interferences prevent accurate determination 
V~l11p..~ r.nnfiTTTlp.n hv rhmlir:~tf"; ;::In~lv.c;.ic: nf,.~mnlp: 

31628 GLENDALE LIVONIA, MI48150 (734) 422·8000 FAX (734) 422·5342 
Email: information@rtilab.com Website: rtilab.com 
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JULY 9, 2004

DREDGE BASIN HISTORY

History:

" In 1993, approximately 25,000 cubic yards of previously settled dredged material was removed from the
dredge basin and placed on site off Fox Road. Work was performed under Work Request 00Z931736.

* In 1995, Fermi 2 requested approval from the Department of Natural Resources to remove spoils form the
basin and utilize it west of the cooling towers for silvaculture (growing trees). See Detroit Edison's letter

June 8, 1995 and the response letter from the DNR dated July 28, 1995.

* In 1997, samples were taken from the intake canal and analyzed for TCLP Metals (As, Ba, Cd, Cr, Cu, Pb,

Hg, Se, Ag, and Zn). Sample results were non-detectable. Sieve testing was also conducted on the intake

canal sediment samples (see attached sample results).

* In 1999, samples were taken from the intake canal and analyzed for TCLP Metals (As, Ba, Cd, Cr, Cu, Pb,
Hg, Se, Ag, and Zn). Sample results were non-detectable. Sieve testing was also conducted on the intake

canal sediment samples (see attached sample results).

* In 1999, approximately 9,500 cubic yards of previously settled dredged material was removed from the
dredge basin (see drawing 6A721-2102). This was only a partial dig of the North East corner
(approximately 300' x 250') of the basin. The spoils were used to construct a new earth berm for noise

abatement west of the firing range. Also, spoils were placed off Fox Road and this area was seeded with
rye grass. A Soil Erosion Sedimentation Control Permit #1785 was obtained (see attached). Work was

contracted under Purchase Order 331948; and was performed under Work Request 000Z982526. Samples
were taken from the dredge basin and analyzed for SPLP Pesticides/Hg/SVOC, Total Hg, and Total PCB's

(see attached sample results).

" In 2002, Fermi 2 removed approximately 60,000 cubic yards of previously settled dredge basin materials
(see drawing 6A721-2104). This cleaning of the basin made room for future dredge spoils. The spoils

were relocated in the following two areas;

- GTOC Parking lot: Approximately 55,000 cubic yards of previously dredged spoils from the
dredge basin was relocated to the old contractor gravel parking lot west of the GTOC (see
drawing 6A721-2101). This area was seeded with rye grass to create a pheasant habitat.

- Fermi 2 Firing Range: Approximately 5,000 cubic yards of previously dredged spoils were

used to raise the sides of the berm to the height of the backstop area (see Drawing 1). Also,
the spoils were used to construct a new earth berm for noise abatement. Immediately, after

placement of material and grading, seeding of rye grass was placed to mitigate erosion.

Samples were taken in 2001 from the dredge basin and analyzed for SPLP Pesticides/Hg/SVOC, Total Hg,

and Total PCBs (see attached sample results). A Soil Erosion Sedimentation Control Permit #2467,
Building Permit and an NPDES Notice of Coverage was obtained (see attached). The work was performed

under Work Request 000Z003687.
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NRC RAI HY5.3.2-2

Provide the input and output files (in electronic form)for the CORMIX thermal plume analysis.

Supporting Information

The input and output files are needed to allow performance of confirmatory analyses for the EIS.

Response

Electronic files used for the CORMIX thermal plume analysis are being provided in this letter as
an enclosed CD. An inventory of the files on that CD is provided in Appendix C to this letter.

Proposed COLA Revision

None
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NRC RAI N03.7-1

Provide the configuration for the proposed Fermi 3 switchyard including the types and number
of equipment (e.g., 2 transformers at 500 MVA each, 4 circuit breakers, etc.).

Supporting Information

Detailed information on the proposed switchyard was not provided in the ER and is needed to
conduct the noise impact analysis for the EIS.

Response

When evaluating the potential noise impact from the new switchyard, it is necessary to know the
number and type of large components present in the switchyard. Smaller components such as
current transformers, potential transformers, and batteries are not considered significant noise
contributors and are not included in the noise impact evaluation.

With respect to larger components, the Fermi 3 switchyard will contain two 345 kV buses and
eight 345 kV (3000 A, 63 kA) minimum interrupting current breakers with associated
disconnects as shown in Final Safety Analysis Report (FSAR) Figure 8.2-201. The Fermi 3
output is delivered to the 345 kV switchyard through the unit main step-up transformers located
adjacent to the power block. The 345 kV switchyard for Fermi 3 does not require any
transformers.

Proposed COLA Revision

None
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NRC RAI N04.4.1-1

Provide the configuration noise modeling analysis for construction on a typical and "worst" day
(day with the highest levels of construction emissions).

Supporting Information

Noise modeling for construction that assumes a reasonable combination of the number of heavy
equipment operating and load factor for the average and worst day is needed for the impact
analysis to be presented in the EIS.

Response

Construction noise predictions discussed in ER Section 4.4.1.1.3 take into account the type and
quantity of equipment, the typical usage of each piece of equipment and typical sound levels of
the equipment used during each phase of construction. Since construction activity is variable in
nature, a conservative estimate of predicted construction noise emissions has been developed.

Methods for selecting and applying "acoustic usage factors" and "acoustic max factors" as
detailed in Power Plant Construction Noise Guide, Report No. 3321, 1977 (ER Reference 4.4-7)
were applied to determine the average sound levels for equipment listed in ER Table 4.4-1. The
acoustic usage factor is a representation of the amount of time a piece of equipment would be
used during a typical 7-10 hour shift. The acoustic max factor is a decibel equivalent adjustment
to the equipment sound level to account for the amount of time it would typically be used at its
maximum sound level (e.g., at maximum speed and power). The acoustic usage factors for the
equipment listed in ER Table 4.4-1 generally varied between 6 percent for equipment that would
be used infrequently (e.g., concrete saw) and 100 percent for equipment that would be expected
to operate continuously (e.g., diesel generator). The acoustic max factors generally varied
between -3 dB for equipment that may be used frequently at maximum speed/power (e.g.,
welder, grinder) and -14 dB for equipment that would be used infrequently at maximum
speed/power (e.g., pile driving). After applying the acoustic usage and max factor adjustments,
the resulting sound levels are listed in ER Table 4A- 1.

Construction sound levels during an "average" and a "worst" day have been estimated to
supplement the information previously provided in ER Table 4.4-1. An "average" day could
include noise contributions from all construction activities, with the exception of pile driving.
However, many major areas of construction activities, such as the reactor building area and the
NDCT area, are located at distances greater than 1000 feet from the nearest receptor. Using the
average sound levels from individual equipment listed in ER Table 4.4-1, the calculated Overall
Average sound level, excluding pile driving, is 64 dBA. Thus, the "average" day would be
expected to experience noise levels generally lower than 64 dBA. at the nearest receptor.
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The average sound level of pile driving alone is expected to be approximately 63 dBA at a
distance of 1000 feet, which would be expected to dominate construction noise when it occurs.
Therefore, a Maximum sound level can be calculated that would be representative of a "worst"
day. The Maximum sound level would be expected to include pile driving noise, as well as other
equipment sources listed in ER Table 4.4-1. The calculated Maximum construction sound level
at a distance of 1000 feet is 67 dBA.

Proposed COLA Revision

ER Section 4.4.1.1.4 and Table 4.4-1 will be revised as shown in the attached markup.
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Markup of Detroit Edison COLA
(following 4 pages)

The following markup represents how Detroit Edison intends to reflect this RAI response in the
next appropriate update of the Fermi 3 COLA. However, the same COLA content may be
impacted by revisions to the ESBWR DCD, responses to other COLA RAI's, other COLA
changes, plant design changes, editorial or typographical corrections, etc. As a result, the final
COLA content that appears in a future submittal may be different than presented here.
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Combined License Application

Part 3: Environmental Report

4.4 Socioeconomic Impacts

This section discu sses the potential for socioeconomic impacts resulting from the construction of
Fermi 3. The information is organized as follows: Subsection 4.4.1 describes the physical impacts
of construction on the area, Subsection 4.4.2 describes the social and economic impacts of

construction, and Subsection 4.4.3 describes environmental justice issues within the region. Refer
to Subsection 2.5.1, Subsection 2.5.2, and Subsection 2.5.4 for the baseline socioeconomic
information upon which these construction impact assessments are made.

Generally, the social and economic impacts of power plant construction are a function of the size of

the construction workforce, wages paid, and the number of relocating workers relative to the
available community facilities and services. While precise estimates of these key variables are not
yet available, reasonable assumptions appropriate for evaluating the socioeconomic impacts on the
region can be made and are described below.

The construction duration will be lengthy and, including the relocation of certain facilities related to
Fermi 2, should last approximately 10 years. For purposes of this analysis, the assumed
construction dates are 2011 through 2020, with the peak construction employment occurring in
2017. The Chapter 4 introduction. provides an overview of the Fermi 3 construction schedule and
key construction activities.

4.4.1 Physical Impacts

Construction activities can cause temporary and localized physical impacts such as noise, odors,
vehicle exhaust, fugitive dust, and vibration and shock from blasting. This section addresses these
potential physical construction impacts that may affect people and buildings. Impacts on roads,
aesthetics, and recreational opportunities are discussed in Subsection 4.4.2.

4.4.1.1 Noise

4.4.1.1.1 Applicable Regulations and Criteria

Fermi 3 is located in unincorporated Frenchtown Township, in Monroe County. There are no extant

city, county, or state regulations regarding construction noise emissions. Detroit Edison intends to
comply with NRC and EPA guidance for implementing the Noise Control Act of 1972, as amended,
and the Quiet 18 --ninitin'eabui Act of 1978. lCommuntities

Human response to sound is highly individualized. Annoyance is the most common issue regarding
community noise. The percentage of people claiming to be annoyed by noise will generally
increase as environmental sound levels increase. Various references (Reference 4.4-1 through.

Reference 4.4-4) discuss the subjectivity of changes in sound level. Based on these, a 3 c1B
change in a continuous broadband noise is generally considered "just barely perceptible" to the
average listener. A 5 dB change is generally considered "clearly noticeable" and a 10 dB change is
generally considered a doubling (or halving) of the apparent loudness.
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4.4.1.1.2 Construction Activities

Major construction phases will consist of site preparation, excavation and foundation construction,
building and equipment erection, and site clean-up/facility start-up. Noise emissions will vary with
each phase of construction depending on the construction activity and the associated construction

equipment required for each phase. Site preparation will require the use of heavy diesel-powered
earth moving equipment. Examples of this equipment include bulldozers, scrapers, dump trucks,
graders, and front end loaders. Noise emissions during site preparation will be dominated by the
diesel engine noise. Foundation construction primarily will involve concrete handling equipment
such as concrete trucks, mixers, vibrators, pumps, and pile driving equipment. Some earth moving
equipment will also be required to backfill the foundations. Foundation construction activities will
primarily be centered at the power block equipment area. The equipment and building installation
will involve diesel-powered earth moving equipment, mobile cranes, equipment delivery, impact
wrenches, saws, drills, and air compressors. Again, these activities will primarily be centered at the
power block equipment area. Site cleanup and facility startup will generally result in lower noise
emissions than the preceding construction phases.

4.4.1.1.3 Construction Equipment Noise Emissions

The variable nature of construction noise is best represented by an average sound level. The
average sound levels account for the type and quantity of equipment, the typical usage of each
piece of equipment, and typical sound levels of the equipment used during each phase of
construction. The typical types of equipment, equipment usage, and equipment noise emissions (at
a distance of 50 feet) for each phase of construction are listed in Table 4.4-1. Estimates of the

construction equipment usage and noise levels are based on information provided in
Reference 4.4-5 through Reference 4.4-7.

4.4.1.1.4 Potential Impacts

The variable nature of construction activity makes it difficult to predict construction noise emissions.
While the average noise level is representative of construction activities, ce rta in activities will

produce temporary elevations in the noise level. Contrastingly, decreased noise emissions will

occur during reduced construction activities. The closest distance between site construction areas
along the west boundary of the facility and the nearest noise-sensitive receptors is approximately
1000 feet. The estimated sound levels from construction equipment at a distance of 1000 feet are
provided in Table 4.4-1.

Although the cumulative sound level of construction activities has the potential to cause an adverse
impact, not all of the.noisiest activities listed in Subsection 4.4.1.1.2 will take place in the

construction areas closest.to, noise-sensitive receptors. Moreover, noisier activities are expected to
be limited to daytime hours to minimize the noise impact. Accordingly, it is concluded that while
there will be certain periods during construction that MODERATE impacts to the nearest

noise-sensitive receptors to the site would be expected, the net noise impact during the course of
construction is anticipated to be SMALL.

In the area of noise control, standard control measures for construction equipment, such as the use
of silencers on diesel powered equipment exhausts, are expected to be employed to limit the noise
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Major construction phases will consist of site preparation, excavation and foundation construction, 
building and equipment erection, and site clean-up/facility start-up. Noise emissions will vary with 
each phase of construction depending on the construction activity and the associated construction 
equipment required for each phase. Site preparation will require the use of heavy diesel-powered 
earth moving equipment. Examples of this equipment include bulldozers, scrapers, dump trucks, 
graders, and front end loaders. Noise emissions during site preparation will be dominated by the 
diesel engine noise. Foundation construction primarily will involve concrete handling equipment 
such as concrete trucks, mixers, vibrators, pumps, and pile driving equipment. Some earth moving 
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primarily be centered at the power block equipment area. The equipment and building installation 
will involve diesel-powered earth moving equipment, mobile cranes, equipment delivery, impact 
wrenches, saws, drills, and air compressors. Again, these activities will primarily be centered at the 
power. block equipment area. Site cleanup and facility startup will generally result in lower noise 
emissions than the preceding construction phases. 

4.4.1.1.3 Construction Equipment Noise Emissions 

The variable nature of construction noise is best represented by an average sound level. The 
average sound levels account for the type and quantity of equipment, the typical usage of each 
piece of equipment, and typical sound levels of the equipment used during each phase of 
construction. The typical types of equipment, equipment usage, and equipment noise emissions (at 
a distance of 50 feet) for each phase of construction are listed in Table 4.4-1. Estimates of the 
construction equipment usage and noise levels are based on information provided in 
Reference 4.4-5 through Reference 4.4-7. 

4.4.1.1.4 Potential Impacts 

The variable nature of construction activity makes it difficult to predict construction noise emissions. 
While the average noise level is representative of construction activities, certain activities will 
produce temporary elevations in the noise level. Contrastingly, decreased noise emissions will 
occur during reduced construction activities. The closest distance between site construction areas 
along the west boundary of the facility and the nearest noise-sensitive receptors is approximately 
1000 feet. The estimated sound levels from construction equipment at a distance of 1000 feet are 
provided in Table 4.4-1. 4 IAdd Insert 1 Here. I 
Although the cumulative sound level of construction activities has the potential to cause an adverse 
impact, not all of the .noisiest activities listed in Subsection 4.4.1.1.2 will take place in the 
construction areas closesUo noise-sensitive receptors. Moreover, noisier activities are expected to 
be limited to daytime hours to minimize the noise impact. Accordingly, it is concluded that while 
there will be certain periods during construction that MODERATE impacts to the nearest 
noise-sensitive receptors to the site would be expected, the net noise impact during the course of 
construction is anticipated to be SMALL. 

In the area of noise control, standard control measures for construction equipment, such as the use 
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Insert 1:

The estimated overall average sound level (excluding pile driving noise) and the maximum sound
level (including pile driving noise) are also included in Table 4.4-1. The overall average and
maximum sound levels are based on the conservative assumption that all the equipment listed in
Table 4.4-1 is operating simultaneously at a distance of 1000 feet from the nearest receptor.
Simultaneous operation of all equipment listed in the Table 4.4-1 would be an infrequent
occurrence. Additionally, many major areas of construction, such as the reactor building,area
and the NDCT area, are located at distances greater than 1000 feet from the nearest receptor.
Construction sound levels at the nearest receptor on a typical construction day would be
expected to be below 64 dBA.
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Table 4.4-1 Estimated Construction Equipment Noise Emissions

Equipment

Backhoe

Grader

Dozer

Front End Loader

Compactor

Trencher

Pile Driver

Truck, Large

Concrete Vibrator

Concrete Saw

Mobile Crane

Stationary Crane

Diesel Generator

Air Compressor

Welder

Grinder

Forklift

Manlift

Leq 1,2,3 @ 50 ft (dBA) Leq @ 1000 ft (dBA)

80 54

82 56

83 57

83 57

80 54

74 48

89 63

77 51

67 41

68 42

70 44

68 42

79 53

76 50

68 42

75 49

76 50

76 50

Fermi 

3
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Report

Notes:
1. Average sound pressure level at 50 feet hor ntal distance from the equipment.
2. Based on information provided in Reference 4.4- nd information available from previous similar

projects.
3. Energy average sound pressure level at 50 feet horizontal tance from the equipment for work shift of

7 - 10 hours.
14. Excluding Pile Driving Noise

--- 5. Including Pile Driving Noise

Overall Average4
Maximums-Overall Average 4

Maximum5
N/A

N/A
<64
67
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Table 4.4-1 Estimated Construction Equipment Noise Emissions 

Equipment Leq 1,2,3 @ 50 ft (dBA) Leq @ 1000 ft (dBA) 

Backhoe 80 54 

Grader 82 56 

Dozer 83 57 

Front End Loader 83 57 

Compactor 80 54 

Trencher 74 48 

Pile Driver 89 63 

Truck, Large 77 51 

Concrete Vibrator 67 41 

Concrete Saw 68 42 

Mobile Crane 70 44 

Stationary Crane 68 42 

Diesel Generator 79 53 

Air Compressor 76 50 

Welder 68 42 

Grinder 75 49 

Forklift 76 50 

Manlift 76 50 

Notes: 
1. Average sound pressure level at 50 feet hor ntal distance from the equipment. 
2. Based on information provided in Reference 4.4- nd information available from previous similar 

projects. 
3. Energy average sound pressure level at 50 feet horizontal 

7 -10 hours. 

4. Excluding Pile Driving Noise 
5. Including Pile Driving Noise 

Overall Average! __________ -'-'N=/A-'----_______ <....c6~4 
Maximum~ ___________ ~N~/~A~ _______ ~6~7 
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NRC RAI N05.8.1-1

Provide the noise modeling analysis for operations associated with the new locations for the
NDCT, switchyard, and transmission lines.

Supporting Information

An impact analysis for operations that considers: (1) the newly proposed location for the NDCT,
(2) site-specific switchyard configuration information; and (3) new transmission lines (Fermi 3
to Milan) is needed for the impact analysis to be presented in the EIS.

Response

The acoustical model was updated to reflect the new location (see NRC3-09-0020 submitted
August 26, 2009 for further discussion on the Revised Fermi 3 Site Plan) for the Natural Draft
Cooling Tower (NDCT). While the sound levels for the main transformer and the unit and
reserve auxiliary transformers located adjacent to the Fermi 3 building were incorporated into the
acoustical model, the site-specific switchyard was not included in the acoustical model because it
will not contain any significant sources of facility noise, e.g., transformers (see Section 5.8.1.3.2
for further discussion on facility noise sources).

Noise emissions from on-site transmission lines were also included in the updated acoustical
model. Noise along the edges of rights-of-way from off-site transmission lines (i.e., Fermi 3 to
Milan) is discussed in ER Section 3.7.4.

The updated acoustical model also resulted in changes to the predicted noise contours shown in
the revised ER Figure 5.8-1. Additionally, the acoustical model was also updated so that noise
,levels within wooded areas of the Fermi site were not predicted. This update to the acoustical
model is appropriate since its purpose is to predict the effect of the wooded areas on propagated
facility noise, and not to predict the noise levels within the on-site wooded areas.

The largest predicted increase-6 dB during the quietest nighttime hours-is at receptor NML-2.
While this change in sound level is generally considered noticeable, the day-night sound levels
(Ldn) shown in ER Table 5.8-2 will not change as a result of the modeling updates. Additionally,
according to Generic Environmental Impact Statement for License Renewal of Nuclear Plants,
NUREG-1437, Volume 1 (ER Reference 5.8-1), "Noise level increases larger than 10 dB(A)
would be expected to lead to interference with outdoor speech communication, particularly in
rural areas or low-population areas where the day-night background noise level is in the range of
45-55 dB(A)" (see ER Section 5.8.1.3.1 for more discussion). Since the largest expected increase
during the quietest nighttime hours is less than 10 dB(A), and since there will be no change in
the Ld, at the nearest noise-sensitive receptors, the potential noise impacts due to Fermi 3
operation are expected to be SMALL in accordance with ER Section 5.10.
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NRC RAI NOS.S.l-l 

Provide the noise modeling analysis for operations associated with the new locations for the 
NDCT, switchyard, and transmission lines. 

Supporting Information 

An impact analysis for operations that considers: (1) the newly proposed locationfor the NDCT,· 
(2) site-specific switchyard configuration information; and (3) new transmission lines (Fermi 3 
to Milan) is needed for the impact analysis to be presented in the EIS. 

Response 

The acoustical model was updated to reflect the new location (see NRC3-09-0020 submitted 
August 26, 2009 for further discussion on the Revised Fermi 3 Site Plan) for the Natural Draft 
Cooling Tower (NDCT). While the sound levels for the main transformer and the unit and 
reserve auxiliary transformers located adjacent to the Fermi 3 building were incorporated into the 
acoustical model, the site-specific switchyard was not included in the acoustical model because it 
will not contain any significant sources of facility noise, e.g., transformers (see Section 5.8.1.3.2 
for further discussion on facility noise sources). 

Noise emissions from on-site transmission lines were also included in the updated acoustical 
model. Noise along the edges of rights-of-way from off-site transmission lines (i.e., Fermi 3 to 
Milan) is discussed in ER Section 3.7.4. 

The updated acoustical model also resulted in changes to the predicted noise contours shown in 
the revised ER Figure 5.8-1. Additionally, the acoustical model was also updated so that noise 
Ilevels within wooded areas of the Fermi site were not predicted. This update to the acoustical 
model is appropriate since its purpose is to predict the effect of the wooded areas on propagated 
facility noise, and not to predict the noise levels within the on-site wooded areas. 

The largest predicted increase-6 dB during the quietest nighttime hours-is at receptor NML-2. 
While this change in sound level is generally considered noticeable, the day-night sound levels 
(Ldn) shown in ER Table 5.8-2 will not change as a result of the modeling updates. Additionally, 
according to Generic Environmental Impact Statement for License Renewal of Nuclear Plants, 
NUREG-1437, Volume 1 (ER Reference 5.8-1), "Noise level increases larger than 10 dB (A) 
would be expected to lead to interference with outdoor speech communication, particularly in 
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the Ldn at the nearest noise-sensitive receptors, the potential noise impacts due to Fermi 3 
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Proposed COLA Revision

ER Section 5.8.1.3.4, Table 5.8-1 and Figure 5.8-1 will be revised as shown in the attached
markup.
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Markup of Detroit Edison COLA
(following 5 pages)

The following markup represents how Detroit Edison intends to reflect this RAI response in the
next appropriate update of the Fermi 3 COLA. However, the same COLA content may be
impacted by revisions to the ESBWR DCD, responses to other COLA RAI's, other COLA
changes, plant design changes, editorial or typographical corrections, etc. As a result, the final
COLA content that appears in a future submittal may be different than presented here.
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The Occupational Safety and Health Administration (OSHA) has established worker noise exposure
limits (Reference 5.8-7). The OSHA worker noise exposure limits are based on a worker's noise
exposure over a specific time period. When worker noise exposure exceeds the permissible noise

exposure, feasible engineering or administrative controls must be implemented to reduce the noise
exposure. Fermi 3 will comply with OSHA requirements for personnel hearing protection.

5.8.1.3.2 Facility Noise Sources

Primary audible noise sources associated with normal station operation include the transformers,

the cooling systems (natural draft cooling tower), and transmission lines.

Noise emissions from cooling systems equipment are discussed in Subsection 3.4.-2.

The IEEE C57.12.Q(Reference 5.8-8) sound levels (near field at 1-3 feet from the equipment) for.
the transformers are expected to be 90 dB(A) for the main transformers and 86 dB(A) for the unit
and reserve auxiliary transformers.

Noise emissions from the transmission line are discussed in Subsection 3.7.a.

5.8.1.3.3 Operational Noise Emissions

Environmental noise emissions for normal station operation are modeled in accordance with ISO

9613, Parts 1 and 2 (Reference 5.8-9 and Reference 5.8-10), using noise prediction software
(Cadna/A version 3.6.119). The model simulates the outdoor propagation of sound from each noise
source and accounts for sound wave divergence; absorption from the atmosphere, the ground, and
areas of dense foliage; sound directivity; and shielding due to interceding barriers and topography.
A database is developed which specifies the location, octave band sound levels, and sound
directivity of each noise source. A receptor grid is specified which covers the entire area of interest.
The model calculates the overall A-weighted sound pressure levels within the receptor grid based

on the octave band sound level contribution of each noise source. Finally, a noise contour plot is
produced based on the overall sound pressure levels within the receptor grid, including specific
receptor locations.

The estimated sound levels from normal station operation (Fermi 3 equipment only) are shown
graphically on the noise contour plot of Figure 5.8-1. Sound levels at the nearest noise sensitive
receptors (see Subsection 2.5.5) resulting from normal station operation are provided in Table 5.8-1
and Table 5.8-2.

5.8.1.3.4 Potential Impacts

Table 5.8-1 provides the lowest ambient sound level with Fermi 2 (only) in operation based on the
results of the ambient sound level survey presented in Subsection 2.5.5. As stated in

Subsection 2.5.5, the Noise Monitoring Locations (NML) represent the nearest noise-sensitive
receptors within a 5-mile radius of the Fermi facility. The expected ambient sound levels, as well as
the increases in ambient sound levels, resulting from Fermi 3 operation are also presented in

Table 5.8-1. The maximum expected increase in ambient sound level of dB is expected to occur

at receptors. NML-2 aRE-NMV-56 This increase is a b change in ambient sound
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The Occupational Safety and Health Administration (OSHA) has established worker noise exposure 
limits (Reference 5.8-7). The OSHA worker noise exposure limits are based on a worker's noise 
exposure over a specific time period. When worker noise exposure exceeds the permissible noise 
exposure, feasible engineering or administrative controls must be implemented to reduce the noise 
exposure. Fermi 3 will comply with OSHA requirements for personnel hearing protection. 

5.8.1.3.2 Facility Noise Sources 

Primary audible noise sources associated with normal station operation include the transformers, 
the cooling systems (natural draft cooling tower), and transmission lines. 

Noise emissions from cooling systems equipment are discussed in Subsection 3.4:e .,,-----1L..1_.
6
_---I 

~~ . 

The IEEE C57.12~(Reference 5.8-8) sound levels (near field at 1-3 feet from the equipment) for 
the transformers are expected to be 90 dB(A) for the main transformers and 86 dB(A) for the unit 
and reserve auxiliary transformers. 

. ----'4l 
Noise emissions from the transmission line are discussed in Subsection 3.7.@.. r--u 
5.8.1.3.3 Operational Noise Emissions 

Environmental noise emissions for normal station operation are modeled in accordance with ISO 
9613, Parts 1 and 2 (Reference 5.8-9 and Reference 5.8-10), using noise prediction software 
(Cadna/A version 3.6.119). The model simulates the outdoor propagation of sound from each noise 
source and accounts for sound wave divergence; absorption from the atmosphere, the ground, and 
areas of dense foliage; sound directivity; and shielding due to interceding barriers and topography. 
A database is developed which specifies the location, octave band sound levels, and sound 
directivity of each noise source. A receptor grid is specified which covers the entire area of interest. 
The model calculates the overall A-weighted sound pressure levels within the receptor grid based 
on the octave band sound level contribution of each noise source. Finally, a noise contour plot is 
produced based on the overall sound pressure levels within the receptor grid, including specific 
receptor locations. 

The estimated sound levels from normal station operation (Fermi 3 equipment only) are shown 
graphically on the noise contour plot of Figure 5.8-1. Sound levels at the nearest noise sensitive 
receptors (see Subsection 2.5.5) resulting from normal station operation are provided in Table 5.8-1 
and Table 5.8-2. 

5.8.1.3.4 Potential Impacts 

Table 5.8-1 provides the lowest ambient sound level with Fermi 2 (only) in operation based on the 
results of the ambient sound level survey presented in Subsection 2.5.5. As stated in 
Subsection 2.5.5, the Noise Monitoring Locations (NML) represent the nearest noise-sensitive 
receptors within a 5-mile radius of the Fermi facility. The expected ambient sound levels, as well as 
the increases in ambient sound levels, resulting from Fermi 3 operation are also resented in 
Table 5.8-1. The maximum expected increase in ambient sound level of dB is expected to occur 
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Table 5.8-1 Estimated Facility Noise Impacts - Increase in Ambient Sound Level
(Cooling Systems and Transformers)

Predicted Fermi 3
Sound Level (dB(A))

Includes Cooling
Systems and

Transformer Noise
Receptor1 Contributions

Lowest Nighttime
Ambient Hourly

Sound Level
(dB(A))

Predicted Future
Ambient Sound

Level (dB(A)) during
Fermi 3 Operation

Predicted Increase
in Ambient Sound
Level (dB) due to
Fermi 3 Operation

NML-1 e- 2 34 3 3-5

NML-2 -30-3- 32 a 38 -a-
NML-3 -27' 32 33 1

NML-4 -3= 3 40 4,- 4 2-. l
NML-5 ag-- 39 4&2 41-

NML-6 -6- 31 42 42 0

NML-7 27 37 38 1

1. See Figure 2.5-34 for Receptor Locations.

5-168 Revision 0
September 2008

Table 5.8-1 
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NML-1 

NML-2 

NML-3 

NML-4 

NML-5 

NML-6 
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Estimated Facility Noise Impacts -Increase in Ambient Sound Level 
(Cooling Systems and Transformers) 

Predicted Fermi 3 
Sound Level (dB(A» 

Includes Cooling Lowest Nighttime Predicted Future Predicted Increase 
Systems and Ambient Hourly Ambient Sound in Ambient Sound 

Transformer Noise Sound Level Level (dB(A» during Level (dB) due to· 
Contributions (dB(A» Fermi 3 Operation Fermi 3 Operation 

ss-~ 34 ~@§] %-~ 
-oo-@ZI 32 ~~ ~[] 

~~ 32 33 1 

-sa--@TI 40 ~1i1J 2-IT] 
~@§] 39 4i:l- ~ ~0 
~ @!] 42 42 0 

27 37 38 

1. See Figure 2.5-e4 for Receptor Locations. 
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Figure 5.8-1 Estimated Environmental Noise Emissions-A-Weighted Sound
Pressure Level Contours (dB(A))-Resulting from Normal Operation
(Fermi 3 Cooling Systems and Transformers) I
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that needs are known well in advance. Negative traffic impacts in Monroe County have the
potential to be MODERATE during operation, especially during the refueling outages, though a

staggering of work times would help reduce the severity of impacts. As discussed in
Subsection 5.8.2.4.2, traffic impacts on the level of service near the Fermi site will be studied in the
future and in cooperation with the Michigan Department of Transportation and the Monroe County
Road Commission, once a number of project decisions affecting traffic impacts have been made.
Given the location of the Fermi site in a CBG that is neither low income nor minority, and in a county
having only one minority and one low income CBG, there is no reason to expect that any low
income or minority areas within the county or region would be disproportionately affected by
negative impacts from the project. Subsistence living activities on or near the site are also not an

issue.

5.8.5 References

5.8-1 U.S. Nuclear Regulatory Commission, "Generic Environmental Impact Statement for

License Renewal of Nuclear Plants," NUREG-1437, Vol. 1, 1996.

5.8-2 U.S. Environmental Protection Agency, "Toward a National Strategy for Noise Control,"
Publication No. 550/9-77, 1997, http://www.nonoise.org/epa/Rolll 1/ro111doc28.pdf,
accessed 18 September 2007.

5.8-3 American Society of Heating, Refrigerating and Air-Conditioning Engineers, Inc.,

"ASHRAE Handbook - Fundamentals, Chapter 7: Sound and Vibration," 2001.

5.8-4 Bies, D.A. and C.H. Handsen., "Engineering Noise Control," London: Unwin Hyman, 1988.

5.8-5 Egan, M.D., "Architectural Acoustics," McGraw-Hill Publishing Co., 1988.

5.8-6 Bolt, Beranek and Newman, Inc., "Fundamentals and Abatement of Highway Traffic
Noise," Report No. PB-222-703, prepared for the Federal Highway Administration, 1973.

5.8-7 Occupational Safety and Health Administration, "Occupational Noise Exposure," 29 CFR

1910.95, 2007.
General Requirements

5.8-8 Institute of Electrical and Electronics Engineers, "Standard G for Liquid-Immersed
Distribution, Power, and Regulating Transformers," C57.12.00, Chapter 13, 2000.

5.8-9 International Organization for Standardization, "Acoustics - Attenuation of Sound during
Propagation Outdoors - Part 1: Calculation of the Absorption of Sound by the
Atmosphere," 9613-1,1993.

5.8-10 International Organization for Standardization, "Acoustics - Attenuation of Sound during
Propagation Outdoors- Part 2: General Method of Calculation," 9613-1,1993.

5.8-11 U.S. Environmental Protection Agency, "US EPA Green Book," 2008,
http://www.epa.gov/air/oaqps/greenbk/, accessed 3 April 2008.
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NRC RAI TE4.3.1-5

Provide a topographic map (1-foot contours) of the Fermi site that includes areas that would be
developed and that could be used for onsite mitigation.

Supporting Information

The potential for onsite wetlands impacts mitigation is in part dependent on small variations
in topography. One-foot contour data would facilitate the analysis in the EIS of onsite
mitigation potential and overall impacts to wetlands.

Response

The requested topographic map (1-foot contours) of the Fermi site will be available on or before
September 30, 2009 for review by NRC staff and their contractors at several Detroit Edison
locations.

Proposed COLA Revision

None
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NRC RAJ TE4.3.1-5 

Provide a topographic map (I-foot contours) of the Fermi site that includes areas that would be 
developed and that could be used for onsite mitigation. 

Supporting Information 

The potential for onsite wetlands impacts mitigation is in part dependent on small variations 
in topography. One-foot contour data would facilitate the analysis in the EIS of onsite 
mitigation potential and overall impacts to wetlands. 

Response 

The requested topographic map (I-foot contours) of the Fermi site will be available on or before 
September 30, 2009 for review by NRC staff and their contractors at several Detroit Edison 
locations. 
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NRC RAI TR7.4-1

Provide documentation that supports the contention that "the ESBWR design incorporates
provisions to minimize crud buildup" as stated in Section 7.4.2 of the ER.

Supporting Information

Development of the source term for transportation accidents in the ER assumes that crud buildup
in the ESB WR design will not exceed that in existing B WR reactors, but no supporting evidence
was given.

Response

The design provisions to minimize crud build-up in the ESBWR design are described in ESBWR
DCD, Revision 6, Section 5.2.3.2.2. The design provisions are described in two subsections;
"Fuel Performance Considerations", which states that feedwater iron level limitations (see
Environmental Report (ER) Table 5.2-5) effectively preclude buildup of significant deposits on
fuel elements, and "Radiation Field Buildup", which states that cobalt content has been reduced
in alloys used in fuel assemblies limits the formation of soluble Co6°, the primary source of
radiation fields in most BWRs.

Proposed COLA Revision

Fermi 3 COLA Part 3, ER Section 7.4.2 will be revised as reflected in the attached markup.

Attachment 19 to 
NRC3-09-0014 
Page 2 

NRC RAI TR7.4-1 

Provide documentation that supports the contention that "the ESBWR design incorporates 
provisions to minimize crud buildup" as stated in Section 7.4.2 of the ER. 
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in the ESB WR design will not exceed that in existing B WR reactors, but no supporting evidence 
was given. 
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Markup of Detroit Edison COLA
(following 1 page)

The following markup represents how Detroit Edison intends to reflect this RAI response in a
future submittal of the Fermi 3 COLA. However, the same COLA content may be impacted by
revisions to the ESBWR DCD, responses to other COLA RAIs, other COLA changes, plant
design changes, editorial or typographical corrections, etc. As a result, the final COLA content
that appears in a future submittal may be different than presented here.
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Fermi 3
Combined License Application

Part 3: Environmental Report

The RADTRAN 5 accident risk calculations documented in Reference 7.4-1 used unit radionuclide
inventories (curies/metric ton of uranium [Ci/MTU]) for the spent fuel shipments for the advanced
LWRs. The resulting risk estimates were multiplied by the expected annual spent fuel shipments

(MTU/yr) to derive estimates of the annual risks associated with spent fuel shipments from each

potential advanced LWR. The amounts of spent fuel shipped per year were assumed to be

equivalent to the annual discharge quantities: 32.76 MTU/yr for the ESBWR from Reference 7.4-2.
The value normalized to the Reference LWR net electrical generation is 20.3 MTU/reference
reactor year (Reference 7.4-1).

The analysis in Reference 7.4-1 used the release fractions for current generation LWR fuels to

approximate the impacts from the advanced LWR spent fuel shipments. This assumes that the fuel

materials and containment systems (i.e., cladding, fuel coatings) behave similarly to current LWR
fuel under applied mechanical and thermal conditions.

As discussed in Reference 7.4-3, a bounding value for crud surface activity for boiling water reactor

(BWR) fuel rods is 595 x 10-6 Ci/cm2 (2.20 x 107 Bq/cm2 ). This value is based on measurements

taken from operating BWRs. Because ESBWR operational parameters are similar to operatin described in
BWRs, this bounding value is appropriate for the ESBWR. Furthermore, based on previous R ESBWR DCD
operational experience, the ESBWR design incorporates provisions to minimize crud buildup, which Section
further justifies use of this bounding value. The crud surface activity used for the analysis in 5.2.3.2.2 for

Reference 7.4-1 was 1.01 x 1014 Bq/MTU. Using ESBWR bounding fuel rod dimensions, uranium "Radiation

loading, and the 595 x 10-6 Ci/cm 2 (2.20 x 107 Bq/cm 2 ) bounding crud surface activity from Field Buildup"

NUREG/CR-6672, the ESBWR crud surface activity is calculated to be 1.48 x 1013 Bq/MTU, more

than a factor of six less than that used in Reference 7.4-1. Therefore, the impacts of crud and

activation products on spent fuel transportation accidents are enveloped by the analysis in
Reference 7.4-1 and can be considered as SMALL.

Route-specific accident rates (accidents per km) were derived for the RADTRAN 5 accident risk

analysis presented in Reference 7.4-1. In Reference 7.4-1, the approach used to develop accident
rates for spent fuel shipments is as follows. The TRAGIS data (used in Reference 7.4-1) provide
estimates of the distance traveled in each state along a route and the type of highway (interstate,

state highway, or other). Reference 7.4-4 provided accident rates for each state that are a function

of highway type. The approach taken to estimate route-specific accident rates was to multiply the
state-level accident or fatality rates by the distances traveled in each state on the corresponding
highway type and then sum over all the states on each route. For example, for interstate highways,
the interstate distances and interstate accident rates were used. For non-interstate highway travel,

either the "Primary" or "Other" accident rates given in Reference 7.4-4 were used. This approach
allowed computation of route-specific accident rates.

The estimated distances used in the RADTRAN analysis in Reference 7.4-1 are bounding for the

Fermi site as shown in Section 3.8. Transportation accident risk analysis in RADTRAN 5 is
performed using an accident severity and package release model. The user can define up to 30

severity categories, with each category increasing in magnitude. Severity categories are related to
fire, puncture, crush, and immersion environments created in vehicular accidents. For this analysis
(Reference 7.4-1), the 19 severity categories defined by Sprung, et. al. were adopted. For
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than a factor of six less than that used in Reference 7.4-1. Therefore, the impacts of crud and 
activation products on spent fuel transportation accidents are enveloped by the analysis in 
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analysis presented in Reference 7.4-1. In Reference 7.4-1, the approach used to develop accident 
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the interstate distances and interstate accident rates were used. For non-interstate highway travel, 
either the "Primary" or "Other" accident rates given in Reference 7.4-4 were used. This approach 
allowed computation of route-specific accident rates. 

The estimated distances used in the RADTRAN analysis in Reference 7.4-1 are bounding for the· 
Fermi site as shown in Section 3.8. Transportation accident risk analysis in RADTRAN 5 is 
performed using an accident severity and package release model. The user can define up to 30 
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