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AUG -0 7 1997 

DOE-1275-97 

Mr. James A. Saric, Remedial Project Manager 
U.S. Environmental Protection Agency 
Region V-SRF-5J 
77 West Jackson Boulevard 
Chicago, Illinois 60604-3590 

Mr. Tom Schneider, Project Manager 
Ohio Environmental Protection Agency 
401 East 5th Street 
Dayton, Ohio 45402-291 1 

Dear Mr. Saric and Mr. Schneider: 

TRANSMITTAL OF THE FINAL INTEGRATED ENVIRONMENTAL MONITORING PLAN AND 
RESPONSES TO THE THREE REMAINING OHIO ENVIRONMENTAL PROTECTION AGENCY 
COMMENTS ON THE INTEGRATED ENVIRONMENTAL MONITORING P I A N  

References: (1) Letter and enclosures, J. Reising, U.S. DOE to J. Saric, U.S. EPA and 
T. Schneider, OEPA, "Responses to  U.S. EPA and OEPA Comments on 
the Draft Final IEMP and Responses to  OEPA Comments on the Draft 
Final OSDF GroundwaterlLeak Detection and Leachate Monitoring 
Plan," dated May 23, 1997. 

12) Letter, J. Saric, U.S. EPA to J. Reising, U.S. DOE, "IEMP RTC," dated 
July 10, 1997. 

(3) Letter and enclosure, T. Schneider, OEPA t o  J. Reising, U.S. DOE, 
"Conditional Approval - Integrated Environmental Monitoring Plan," 
dated July 11, 1997. 

This letter serves t o  submit the subject document. The document has been revised to  i ts 
final form by incorporating actions associated with the comment responses in Reference 1, 
and several Depanment of Energy (DOE) initiated changes. The comment responses 
contained in Reference 1 were approved in References 2 and 3. A listing of  the DOE 
initiated changes and responses t o  the three comments received via Reference 3 is 
enclosed. - 8 -  
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If you have any questions regarding this submittal, please contact Robert Janke at  (513) 
648-3124, or Kathleen Nickel at (513) 648-3166. 

Sincerely, 

FEMP:Nickel nny W. Reising 
Fernald Remedial Action 
Project Manager 

Enclosures: As Stated 

cc wlencs: 

N. Hallein, EM-42ICLOV 
G. Jablonowski, USEPA-V, 5HRE-8J 
R. Beaumier, TPSSIDERR, OEPA-Columbus 
M. Rochotte, OEPA-Columbus 
T. Schneider, OEPA-Dayton (total of 3 copies of enc.) 
F. Bell, ATSDR 
D. S. Ward, GeoTrans 
R. Vandegrift, ODOH 
R. Geiger, PRC 
D. Cart, FDF/52-5 
T. Hagen, FDF165-2 
J. Harmon, FDF/SO 
AR' Coordinatorl78 

cc wio encs: 

A. Tanner, DOE-FEMP 
R. Heck, FDF/Z 
S. Hinnefeld, FDFM 
EDC, FDFl52-7 



DOE Initiated Changes t o  the IEMP (Draft Final to Final version) 

Minor typographical errors were corrected as needed. 

Procedures referenced in the individual media sections have been updated to  reflect current 
applicable procedures. 

Individual media sections have had minor editorial changes t o  reflect the SCQ more 
consistently 

Figure 1-1 was revised t o  reflect incorporation of the Natural Resource Impact Monitoring 
Plan (NRIMP) into the IEMP. 

No substantive DOE initiated changes 

Added a sub-section on  Monitor Well Maintenance (Section 3.6.2.5) 

Revised Table 4-1 to more accurately reflect OU5 FS commitments regarding sampling for 
BTV constituents. 

Revised Table 4-2 by highlighting trichloroethene as an IEMP surface water parameter. 

Minor revisions were made to Tables 4-3 through 4-15 to more accurately reflect 
requirements specified in Table 4-2 and to  provide better inter-table consistency. 

Text in Section 4.5.2.1 (Water Collection Procedure) was revised t o  more accurately portray 
program requirements. 

5. 6. 7.  aad 8: 

No substantive DOE initiated changes. 



RESPONSES TO OEPA SUPPLEMENTAL COMMENTS ON SECTION 6.0 OF THE DRAFT 
FINAL INTEGRATED ENVIRONMENTAL MONITORING PLAN FOR MARCH 1997 

Data Description Location Description 

Commenting Organization: OEPA Commentor: OFFO 
Comment #: 1 
Comment: Please provide a table that specifically indicates what individual air 

monitoring data will be reported in the quarterly IEMP report. Please include 
any and all of the individual project monitoring in this table. 

Reference 

Response: DOE will report the TLD, radon and bi-weekly air particulate (TSP and total 
uranium) results on  a quarterly basis. Quarterly composite data from the air 
monitors may lag behind other data due to the amount of t ime necessary for 
sample analysis, data review and evaluation. Data collected from point 
sources (stacks) and project specific monitoring data will be integrated into 
the IEMP reporting framework to  support sitewide data interpretations, 
compliance reporting and the collective decision making process discussed in 
Section 1 of the IEMP. Project specific work plans will contain the sampling 
and analysis requirements for any project-specific air monitors. 

. 

Bi-weekly uranium 

Radon 

The following table is a summary of the air monitoring data which will be 
included in the IEMP quarterly report. Figures refer t o  the maps in Section 6 
of the IEMP. 

All locations Figure 6-2 

All continuous monitoring locations Figure 6-3 

Quarterly IEMP Data Report 

~~ ~~ 

All locations 
I 

Figure 6-2 

I Bi-weekly TSP I All locations 1 Figure 6-2 I * 

I TLD I All locations I Figure 6-4 I 
I Quarterly air composite* I 

I Project-specific air data* I See project-specific work plans I 
Data may lag behind one quarter. 

Action: No revision of the IEMP required. 

Commenting Organization: OEPA Commentor: OFFO 
Comment #: 17 
Comment: Stating that the detection level is based on vendor information is not  

sufficient. Factors such as instrument background, environmental 
background,.and count t ime (exposure time) must be included to show at 



what levels radon concentrations an be detected. 

Response: Documentation for the Lower Limit of Detection or Minimum Detectable 
Concentration will be provided as the basis for statements made in the IEMP 
text. Attachment A contains the formulae for the LLD and MDC for 
Continuous Radon Monitors. Attachment B contains the formula for the LLD 
for Alpha Track-etch detectors. 

Action: No revision of the IEMP required. 

Commenting Organization: OEPA Commentor: OFF0 
Comment #: 20 

Comment: OEPA and USEPA are requesting the sampling procedures used for air 
monitoring for formal review as a part of the FEMP "Application for Approval 
t o  Use Environmental Measurements to  Demonstrate Compliance with 
NESHAPs Subpart H, dated May 23, 1997." 

Although these procedures have been forwarded to  the OEPA in the "recent" 
past DOE-FN may wish to update the high volume air sampling procedures 
due to  the change in the use of data from environmental surveillance t o  
compliance monitoring. 

Response: High volume air sampling procedure will be revised prior t o  the 
implementation of the IEMP in January, 1998. The revision process will 
include incorporating IEMP related changes such as the number and locations 
of the monitors. OEPA holds a controlled procedure manual (OP-2208 ) and 
will receive the revised procedures as they are issued. Copies of these 
procedures were forwarded to the USEPA during the July 21 - 25, 1997 
NESHAP inspection. 

. 

Action: No revision of the IEMP required. 



ATTACHMENT A 

LLD and MDC Formulae for Continuous Radon Monitors 
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Using terminology referenced in EPA 52011 -80-01 2 "Upgrading Environmental Radiation Data", 
the LLD of an instrument is defined as, 

... The LLD is an a priori ESTIMATE of the detection capabilities of a given 
measurement process. It is based on the premise that from a knowledge of the 
background count and measurement system parameters (i.e., detection 
efficiency), an a priori (before the fact) limit can be established for a particular 
measurement. This limit does not depend on the sample activity, but rather on 
the detection capability of the measurement process itself ... 

The equation for LLD is derived using statistical parameters involving Type I and II error 
probabilities (both usually set at 0.05). The following equation is used for determining the LLD 
for the Pylon AB-5 CPRD (units are COUNTS for a one hour interval): 

LLD = K [2.71 + 4.65*sb] 

where, sb - - the standard deviation of  the combined electronic 
& CPRD (instrument background) count for one 
hour. 

NOTE: K = 1 since w e  are only interested in counts (i.e. no correction factors). 

The manufacturer supplies the background countrate upon calibration of the unit. Assuming 
Poisson statistics, Sb is given by the following relationship: 

where, Rb = the instrument background countrate (cpm), and 
Tb = the instrument background count interval (minutes). 

Substituting, the LLD equation becomes: 

LLD = 2.71 4.65*(Rb Tb)0.5 

Utilizing typical manufacturer supplied values, the LLD becomes: 

LLD = 2.71 + 4.65*(0.75 * 60)0.5 
- - 2.71 + 4.65*(45)0.5 

34 counts - - 

Also, from the same document: 

... The MDC considers not only the instrument characteristics (background and 
efficiency), but all other factors and conditions which influence the 
measurement. It is an a priori estimate of the activi ty concentration that can 
be practically achieved under a specific set of typical measurement conditions. 
These include the sample size, counting time, self-absorption and decay 
corrections, chemical yield and any other factors that  comprise the activity 

. . .- . ... . ~ . . ... . .. ... . .. .. . ._ . . . .. . '_._. . . ,. . . ._._ ~ _.,___.. . __ - 



concentration determination. 

The equation for MDC is also derived using statistical parameters involving Type I and I I  error 
probabilities (both usually set at 0.05). The following equarion is used for determining the 
MDC for the Pylon AB-5 CPRD (units are pCi/L): 

MDC = K,,,+(2.71 + 4.65*SJ 
- - K,,, * LLD 

where, stl - - the standard deviation of the instrument 
background count, 

the proportionality factor, in this case relating the 
detector response t o  the activity concentration in 
a sample (pCi *minutes/L/cpm). 

LLD = the instrument LLD, and 
Krndc - - 

The manufacturer supplies the inverse of the proportionality constant upon calibration of the 
unit (known as the Sensitivity). Utilizing typical manufacturer supplied values, the MDC 
becomes: 

MDC = [l /(1.50*6011*34 
= 0.38 -0.4 pCilL 

I 
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ATTACHMENT B 

LLD formula for LLD for Alpha Track-etch detectors 
(Vendor Provided) 



r . w e  

An Analysis of the Lower L i m i t  of Detection for Radtrak 

Introduction 

The stated minimum reportable exposure for Radtrak has been 
30 pCi/l day. The expected precision and probability of 
detection e t  this l e v e l  are not eta ted;  however, these factors 
are e s s e n t i a l  for clearly establishing a loner limit o f  
detection or a minimum reportable Value. Thi6 report reviewa 
the statistical banes for establishing a lower l i e i t  of  
detection for Redtrak. The implications for an unsmbiguous 
definition are discussed also. 

Statistical Backgrouad 

Statistical hypothe6e6 ttatlng has been the accepted approach 
t o  define a lower l ic i t  of detection in radioactivity 
measurements. The hypothesie becomes ‘Are the results of an 
exposed group of detectors s t a t i s t i c a l l y  different from the 
resulta of an unexposed ” The minimum exposure that 

detection. 
becomes etatietically d ie the lower l i m i t  of 

The difficulty ariaes from d e f i n i n g  statistically different. 
There l a  no official definition 80 one can set a subjective 
definition baaed on the tolerability of making two types of 
errors. Tho Type I error identifies an unerpoeed detector as 
an exposed detector while the Type I1 error identifies an 
exposed detector a8 unexposed. The aacaptability of both 
error# i e  based on the consequences of their Occurrence. The 
probability of making the Type I error (false positive) i s  
uuually called Lc and is typically e a t  between 18 and 10%. 
The Type 11 error ( f a l s e  negative) probability ~ I B  called/ . 
More thorough treatment is provided by bonn and Walke (1977).  
Figure I is excerpted from t h e i r  repott and showe the relation 
between the exrote and the detector poprtlations. The lower 

the mean r e s u l t  of the expoeed limit of detection i o  
population. Unfortunate y, the true values for t h e  mean and 
variance o f  the populations are not knownt they are only 
ertimated by sampling. The ability to define the lower Ifloit 
o f  detection becomes influenced by how well one estimates the 
population parameters, In g m e t a l ,  the more counts or 
observations made, the b e t t e r  the estimate. 

? 

RCY/yl s 
atradanals/cyrs.l Page i 
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Donn and Wolke havo prepared a Curve relating k : the mean 
probability of detection ( e . g .  1 - 8  ) :  and a value ,  C r /  f l s .  
Thio last v a l u e  is the inverse o f  the net sample coefficient 
of variation (i.e. net counte/net std. dev.) Sett ing two of 
these factors def ine8  the third. 

Application to RaBtrak. 

me value CJ & is equal to 

A (grooe) 
C (backgromd C (gross) - A (background) 

C (background 1 
A (gross) 

A' (background) 
c (gross) + 

I 

where 

= groee counts - 
= background counts 
= 

area counted t o  g e t  C- 

area counted to get C m  

The propoeedd= value ie 0.1 and f value of 0.05.  This mane 
that 109 a group of unexposed detectors may report positive 
and 5% of a group of detectors exposed at  the LLD will report 
as Z ~ I O .  

From Figure 2 the C / K m u ~ t  equal 3 . 6 .  Table I list6 the 
m i n i m u m  sample area that must be read to get a value of 3.6 
for different sheet background l e v e l s .  Current QC procedure6 
d a t e  mine the background from 9 s a p  1 es each evaluated Over 

The renulto of p b l e  1Om Betting A 
f i n d i c a t e  tha standard read area of ldmm is 
ineufficient to detect 30  pCi/l day for the propoaed values 

equal to 9Omm. 5 

of k and?? . 

* 

Page 2 
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Table 11 presents t h e  actual ow- limit Of detectfon for a 
read area y f  lorna and 1 5 . 6 ~ 1 1  u d n g  e = 0.1 and @ - 0 .05 .  
The 15.6- a r e e i s  that expected for fiber optic analyeis ( 6  
f i e l d 6  a t  2.6- per field). 

Table I f 1  preoents the mean qrobabllity of detection with 
= 0.1 and a read area of lorn for a 30 pCi/l  day lower limit 
of detection. 

h 

Irupllcat i one 

With a f i x a d  read area and bheets of d i f f e r e n t  background, 
Radtrak ha. a varying lower l i m i t  of detection that could be 
perceived ae inconei~tsncy by an uneu~pecting w e t .  Pot 
dctcctora expoeed mote than one amthe the practical etteot 
of the etzor for a homeowner An LLD of 30 p C i / l  
day converte to 1 pCi/l for a oae nonth exposure which i r  far 
below t h e  4 pCi/l EPA guide. The e f t e a t  may bo important when 
the LLD of 30 pCI/l day I6 used in h contract epecificatlon 
ot when Radtrak io uoed for: lee6 then one month. 

For example, amure a pereon uses 8 Radtrak devioe for 15 dsyr 
with a background of 1 track/mm2. With P L 0.1 andp - 
0.09, the UD i 8  61 pCil1 day which #Our& convert to 4 pCi/l. 
The expected greetmion at  thie  level ie 1/3.6 = 0.278 at om 
atandard deviation. The 958 confidence interval for tho 
reported value rmgeo from 1.78 p C i f l  to 6.22 pCl/l. 

Pinally, tam definition of the mfnirum teportable dose shoulu 
not equal the lower limit o f  detectfon. I f  they are the same, 
the halt tho dotectors expored at the frL0 will report au sero. 
If on. average8 the readings, a negative b h 8  w i l l  occur 
because half the value8 w i l l  be zero and the others w 5 l l  range 
above tha U D .  The minimum reportable value i o  amre 
appropriately aef ined at  the demarcation of d as 
repreecnted by t h e  vertical dashed line i n  Figure Ed fi the 
LED i a  mot st 30 pCi/l day then the r5nimum reportable would 
be 16.3 pCl/l day. If no change6 ita aaalyolr are made, the 
worst came LLD of 60 #i/l day would reeult in a minimum 
reportable value of 32.5 pCI/1 day. For detectors expo6ca a t  
32.5 pCI/l day, $8 will report gzeater than 57 pCi/1 day. 

trivial. 

' 
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.. 

Summary 

Using etatintical method6 a loner linit O f  detection can be 
determined for d i f f e r e n t  eituationn. I h e  recommended 
definition is that level with an d = 0.1 and a/? = 0 . 0 5 .  
The lower l i m i t  of detection w i l l  vary with background f o r  a 
given counting areal To define a fixed lower limit of 
detection, t h e  area counted m u s t  be varied depending on eheet 
background. 

The lower limit of detection is not s u i t a b l e  a8 the minima 
reportable value Qor should the minimurn reportable value be 
implied to  be the lower l i m i t  of detection. The minimum 
reportable value should be set  e t  the l e v e l  where 5% of the 
samples exposed at the lower limit of detection would be 
reported as zero. 

. 
RCY/yl a 
artadarals/cyrs 1 Page 4 
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Table I 

READ AREA TO ACRIEVE A.!A LLD OF 30 pCi/l DAY 

WITH Lc = 0.1 AY9 1 = 0.65 

Sheet Baskground 
tr/fnm 

1 
0.9 
0.8  
0.7 
0.6 
0.5 
0.4 
0 . 3  
0.2 
0.1 

RCY/yl I) 
a:radanalc/cyrs.l 

Read 9 rea 
M 

30 
28 
26 
24.5 
23 
2 1  
.19. 
18 
16 
14.5 

Page 5 



Table I1 

LOWER LIXIT OF DETECTION FOX A READ AREA OF 

10mm2 and 1S.6wn2 

Sheet 
Backgr y n d  

tr/mm 

1 
0 .9  
O b 8  
0.7 
0.6 

0.4 
0 . 3  
Ob2 
0.1 

0 - 5  

RCY/yla 
a:radanals/cyre.l 

61 
61 
58 
58 
54.9 
51.9 
51.9 
48.8 
45.6 
42- 7 

b 

._ 
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LLD a t  15-6mm2 
pci/l day 

4s .7 
44 9 
42 
4 1  
4 0 . 4  
37.5 
34.7 
3 3 . 9  
3 1  
28.2 

Page 6 
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Table 111 

THE HEAN PROBABXLITY OF DETECTION FOX - 0.1, 
READ AREA OF 1om2 AT 30 pci/l day 

Sheet Bac )I ground 
t r /mm 

1 
0.9 
0 . 0  
0 . 7  
0 . 6  
0 . 5  
0.4 
0 . 3  
0.2 
0.1 

RCY/yle 
atradanals/cyxs~l 

Mean Probability 
of Detect ion 

0 . 7 3  
0.75  
0 .77  
0 - 7 8  
0.80 
0.82 

0.85 
0.86 
0.89 

0.84 
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Fignre I 

Figure I1 

Detection of a net activity  
above background. The figure 
showe t h e  r e l a t i o m h i p  o f  
Type I and Type I1 errors 
to t h e  derived net count 
Ui6tributiono for the 
n u l l  hypothesi8 (h)  and 
the  alternative  hypothesis 
(H1) 6 

G f 6  

Mean probability of detection 
(aa) as a function of the r a t i o  
of net sample count t o  net 
sample standard deviation. 
Curves are presented for 
Q = 0.01, 0.0s  and 0.10. 

L -  

From Doan & Wolire. The statistical interpretation of counting 
data f roa neaeurements o f  low-level radioactivity - Kealth 
Physics 32: 1 ; 1977. 




