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U. S. Nuclear Regulatory Commission
Attention: Document Control Desk
One White Flint North
11555 Rockville Pike
Rockville MD 20852-2738

South Texas Project
Units 3 and 4

Docket Nos. 52-012 and 52-013
Response to Requests for Additional Information

Attached are responses to NRC staff questions included in Request for Additional Information
(RAI) letter numbers 9, 10, 18, 34, 38, 39, 40, 41, 43, 45, 46, 47, 48, 49, 51 and 53 related to
Combined License Application (COLA) Part 2, Tier 2 Sections 2.3S, 2.4S, 2.5S, 5.2, 9.1, and
11.4. This submittal includes responses to the following Question numbers:

02.03.01-8 02.04.05-1 02.05.01-5 05.02.05-1 09.01.04-1 11.04-1
02.03.01-9 02.04.11-1 02.05.03-4 05.02.05-2 09.01.04-2 11.04-2
02.03.02-4 02.04.12-19 05.02.05-3 09.01.04-3
02.03.03-2 02.04.13-2 05.02.05-4 09.01.04-4

02.04.13-5 09.01.04-5
02.04.13-7
02.04.14-2

Enclosures 1, 2 and 3 are provided as referenced in Attachments 4, 5, and 10, respectively.

When a change to the COLA is indicated by a question response, the change will be incorporated
into the next routine revision of the COLA following NRC acceptance of the question response.

There are no new commitments made in this letter.

If you have any questions regarding the attached responses, please contact me at (361) 972-7206,
or Greg Gibson at (361)-972-4626.
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I declare under penalty of perjury that the foregoing is true and correct.

Executed on

kA cBurnett
Vice President, Oversight and Regulatory Affairs
South Texas Project, Units 3 & 4

fjp

Enclosures:
1. DVD- Humidity-Temp Data (Question 02.03.03-2)
2. DVD- Letter #25425-000-TCM-GEG-00010 (Question 02.04.05-1)
3. Attachment H, Kd Test Results, Consists of: SRNL Report Dated September 20, 2007

(Question 02.04.13-7)

Attachments:
1. Question 02.03.01-8
2. Question 02.03.01-9
3. Question 02.03.02-4
4. Question 02.03.03-2
5. Question 02.04.05-1
6. Question 02.04.11-1
7. Question 02.04.12-19
8. Question 02.04.13-2
9. Question 02.04.13-5
10. Question 02.04.13-7
11. Question 02.04.14-2
12. Question 02.05.01-5
13. Question 02.05.03-4
14. Question 05.02.05-1
15. Question 05.02.05-2
16. Question 05.02.05-3
17. Question 05.02.05-4
18. Question 09.01.04-1
19. Question 09.01.04-2
20. Question 09.01.04-3
21. Question 09.01.04-4
22. Question 09.01.04-5
23. Question 11.04-1
24. Question 11.04-2



ABR-AE-08000046
Page 3 of 3

cc: w/o attachment except*
(paper copy)

Director, Office of New Reactors
U. S. Nuclear Regulatory Commission
One White Flint North
11555 Rockville Pike
Rockville, MD 20852-2738

Regional Administrator, Region IV
U. S. Nuclear Regulatory Commission
611 Ryan Plaza Drive, Suite 400
Arlington, Texas 76011-8064

Richard A. Ratliff
Bureau of Radiation Control
Texas Department of State Health Services
1100 West 49th Street
Austin, TX 78756-3189

C. M. Canady
City of Austin
Electric Utility Department
721 Barton Springs Road
Austin, TX 78704

(electronic copy)

A. H. Gutterman, Esquire
Morgan, Lewis & Bockius LLP

Loren R. Plisco
U. S. Nuclear Regulatory Commission

Brad Porlier
Steve Winn
Eddy Daniels
NRG South Texas 3/4 LLC

Jon C. Wood, Esquire
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Kevin Pollo
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CPS Energy

* Steven P. Frantz, Esquire
A. H. Gutterman, Esquire
Morgan, Lewis & Bockius LLP
1111 Pennsylvania Ave. NW
Washington D.C. 20004

*George F. Wunder

Two White Flint North
11545 Rockville Pike
Rockville, MD 20852

*Raj Anand

Two White Flint North
11545 Rockville Pike
Rockville, MD 20852
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Question 02.03.01-8

QUESTION:

Both FSAR Sections 2.3 S 1.1 and 2.3 S.2.1 state that long-term data from Victoria were used to
describe the general climatic conditions at the STP site; FSAR Section 2.3S.2.1 also states that
Victoria data were used to describe the site extreme climatology. FSAR Section 2.3S.2.1 further
states that the monthly mean daily maximum and minimum temperatures are more extreme at
Victoria compared to those measured at Palacios; therefore, Victoria data were used to describe
the site extreme climatology. However, the staff notes that Victoria is located significantly
further from the Gulf of Mexico as compared to either Palacios or the STP site and the climatic
data tables associated with Chapter 28 of the 2005 ASHRAE Handbook - Fundamentals show
that the Palacios 0.4%, 1%, and 2% exceedance wet-bulb values exceed the corresponding
Victoria wetbulb values by approximately 1 'C. FSAR Section 2.3S.2.1 states that consecutive
hourly data are not available at Palacios during the period of March 1959 through December
1999. However, the staff was able to download 1988-2007 Palacios hourly data from the
National Climatic Data Center (NCDC) Climate Data website. FSAR Section 2.3S.3.4.1.4
further states that Palacios is considered to be representative of the STP site and data collected at
Palacios from 1997 through 2001 were used to predict cooling tower plume impacts resulting
from operation of the STP 3 and 4 reactor service water mechanical draft cooling towers.

(a) Justify not including meteorological data from Palacios in the selection of the
minimum water cooling and maximum water usage conditions for use in evaluating the
ultimate heat sink thermal performance as discussed in FSAR Section 2.3S. 1.4.

(b) Justify not including meteorological data from Palacios in the selection of the 0%
exceedance coincident and non-coincident wet bulb temperatures and the 100-year return
period maximum wet-bulb temperature ambient design temperature site characteristics as
discussed in FSAR Section 2.3S.1.5.

RESPONSE:

The UHS design described in Revision 1 of the STP 3 & 4 COLA is being modified. The
following RAI response applies to the UHS design as currently described in COLA Revision 1.
This response will be updated, if necessary, following completion of the UHS design
modification, which will be presented in the next revision of the COLA.

The following responds to part (a):

(a) Palacios meteorological data-was not used in the selection of the minimum water cooling
or maximum water usage conditions in evaluating the ultimate heat sink thermal
performance as discussed in FSAR Section 2.3S.1.4 because 30 years of recent
representative data, as identified in Regulatory Guide 1.27, was not available. Victoria
data, based on proximity to the site as discussed in FSAR Section 2.3S.2.1 and the
availability of greater than 30 years of data, was therefore considered as the
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representative regional climatology. An evaluation has been performed using an 18-year
period of sequential data for Palacios, Texas, obtained from the National Climactic Data
Center (1988 to 2005 in raw or text delimited TD-3505 or raw DS-3505 format) for
comparison to the UHS performance using the Victoria data. The 18 year period chosen
for this comparison represents that which would have been applicable at the time the
UHS performance was evaluated. The evaluation demonstrates that water usage would
be bounded by the analysis results using the Victoria data; and the UHS maximum water
temperature, although slightly higher (less than 0.3 'C) than with the Victoria data, would
remain below the design limit cold water temperature of 35 'C (95 'F). Thus the use of
Victoria data is considered reasonable. FSAR Subsections 2.3S.1.4 and 9.2.5.5 will be
revised to provide a summary of the effects of the use of the Palacios data on UHS
performance.

The following responds to part (b):

(b) In order to analyze wet bulb related climatological parameters, twenty years (1988-2007)
of hourly meteorological data collected at Palacios Municipal Airport were obtained from
the National Climatic Data Center.

Wet bulb temperatures are not available from Palacios. However, hourly wet bulb
temperatures were estimated based on hourly dry bulb, dew point temperatures, and the
station atmospheric pressure (Ref. 1). According to the 20-year (1998-2007) data set
(Refs 2 through 9), the maximum (0% exceedance) coincident and non-coincident wet
bulb temperatures are 77.8°F and 86. IF, respectively. The 0% exceedance coincident
wet bulb temperature (77.8°F) is associated with a maximum dry bulb temperature of
106'F which occurred in Year 2000. Additionally, using a linear regression (least
squares) method, the 100-year return period maximum wet bulb temperature was
estimated to be 88.3°F. This value is slightly higher than the Victoria 100-year return
period maximum wet bulb temperature of 86. I°F as reported in Section 2.3S. 1.5 of the
FSAR. This is expected as Palacios is located closer to the Gulf of Mexico than Victoria.

Because the 2.5% increase in the 100-year return maximum wet bulb temperature is a
slight amount, the Palacios data were not used in the COLA. Furthermore, the maximum
non-coincident wet bulb temperatures at Palacios and Victoria are 86.1'1F and 84.4'F,
respectively. The use of the Palacios data for this parameter will result in a slight 2%
increase as well. As a result, Palacios data were not included in the COLA for these
parameters.

References:

1. Reference Manual, WBAN Hourly Surface Observations 144, National Climatic Data
Center, Revised, November 1970.

2. National Climatic Data Center, Integrated Surface Hourly Data, 1995-99, CD-ROM,
Volume 8, Central United States of America, NCDC, NESDIS, NOAA, September
2002.
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3. National Climatic Data Center, Integrated Surface Hourly Observations, 2000, CD-
ROM, Volume 15, United States of America, NCDC, NESDIS, NOAA, September
2002.

4. National Climatic Data Center, Integrated Surface Hourly Observations, 2001, CD-ROM,
Volume 19, United States of America, NCDC, NESDIS, NOAA, January 2003.

5. National Climatic Data Center, Integrated Surface Hourly Observations, 2002, CD-ROM,
Volume 23, United States of America, NCDC, NESDIS, NOAA, August 2003.

6. National Climatic Data Center, Integrated Surface Hourly Observations, 2003, DVD-
ROM, Global Data Set, United States of America, NCDC, NESDIS, NOAA, October
2004.

7. National Climatic Data Center, Integrated Surface Hourly Observations, 2004, DVD-
ROM, Global Data Set, United States of America, NCDC, NESDIS, NOAA, June 2005.

8. National Climatic Data Center, Integrated Surface Hourly Observations, 2005, DVD-
ROM, Global Data Set, United States of America, NCDC, NESDIS, NOAA, August
2006.

9. National Climatic Data Center, Quality Controlled Local Climatological Data, 1988-
1994, 2006 and 2007, http://cdo.ncdc.noaa.gov/qclcd/QCLCD, Accessed 4/24/2008.

COLA changes for part (a):

The following will be added as the fourth paragraph of FSAR Subsection 2.3 S. 1.4:

A] n evaluationi% was adso 1pcerformid uising) aI recent 1I8-yearI p~eriod of SeqILIential data [for
ealacfsf ex n e 6nUi1IS pt-erfnre ['() coi "onto

)p erformance LISi11'he \,Vkioria cdata. Th results of th~e %fttiat'iio are dfýticugsed i
Subsection 9.2.s.5.

The following will be added to the end of the paragraph in Subsection 9.2.5.5.1, Design
Meteorology.

FI~r. comp~arison to the uise-of the \'V"Ictm data, 18 yeoars of recenit nmetcorol(Id 1iittal I'
(198 to 200)5) Palacios TXobtainied frlomi the Naitional Climiiactic FData Center ýI5

e tu ie n oictorna datalad the r tU as
ma1"x11imu w\ater tempIIeratt je.althotligli slighýItly higher thanl with the' Victoria data, \voul1d
remain below the eskin litui~t cold water tempverature of 35C -95I).
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Question 02.03.01-9

QUESTION:

Clarify the definition of the ambient design temperature site parameters discussed in FSAR
Section 2.3S.1.5 and listed in ABWR DCD Tier 1 Table 5.0 and Tier 2 Table 2.0-1. For
example, do the 1% exceedance values represent annual or seasonal probabilities of occurrence?
Do the coincident wet-bulb values represent mean or extreme values?

RESPONSE:

The DCD listed values for Wet Bulb temperatures are defined slightly different from that
intended for COLA section 02.03.01. The source of the criteria for these definitions, however, is
the same (American Society of Heating, Refrigerating, and Air Conditioning Engineers
[ASHRAE] Handbook of Fundamentals) which have been used for all vintages of nuclear plants.

It is important to recognize that the selection of certain parameters depends on the application.
For designing devices that are more impacted by the moisture content in the air rather than the
dry temperature, the maximum (non-coincident) Wet Bulb temperature values are used
(Example; cooling tower and cooling reservoirs). On the other hand if the devices are impacted
by both dry temperature and moisture content, then both Dry Bulb and simultaneous Wet Bulb
(coincident) values are used (Example; HVAC systems cooling design).

It is also pertinent to recognize the difference/ impact of the terms Wet Bulb and Dry Bulb. The
impact from Wet Bulb temperatures stems from the moisture content in the ambient which
depends on the rate of water evaporation for which averaging it over time provides a more
meaningful method on systems/ equipments sizing (as compared to using the highest recorded
values).

Recognizing the above weather characteristic, ASHREA guidance for the Wet Bulb temperatures
has evolved from the 70's to 2000's to provide more reliable data to the users.

In the 70's and 80's (the DCD era), ASHRAE listed ambient temperature values, simply, as
Design Dry Bulb, Design Wet Bulb. ASHRAE emphasized that all data presented are based on
the average number of hours (which varies for each % Exceedance criteria selected) at or above a
given design value over a period of several seasons.

In the latest 2005 ASHRAE Handbook publication, the result of a research project initiated by
ASHRAE, (project # RP-1273, ASHRAE 2004a) was used and a new definition for Wet Bulb
temperature usage was devised. ASHRAE made available three'Dry Bulb/ Wet Bulb/ Dew- Point
combinations to choose from and allows the designer to consider various operational peak
conditions; Dry Bulb with Mean Coincident Wet-Bulb (MCWB), Wet- Bulb with Mean
Coincident Dry- Bulb temperature, and Dew- Point with mean coincident Dry- Bulb temperature
and corresponding Humidity Ratio.
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In COLA section 2.3S.1.5, the first combination (Dry- Bulb with MCWB), was used. This
combination is the only data posted in ASHRAE for Palacios and Victoria, estimated from 30
years (1971 - 2000) of meteorological data.

As shown in the Table below, there is a minor difference between the old DCD values and the
most recent 2005 ASHRAE values used in the COLA.

Since the 2005 ASHRAE values are based on a longer period of observation/ data collection, it is

believed that these data provide more reliable basis for the design.

Summary of Maximum Temperature Listing (1% Exceedance)

DCD Tier 1, Table 5.0 Maximum Dry Bulb Coincident Wet Bulb Non-Coincident Wet Bulb
37.80C 250C 26.70C

COLA Tier 1, Table 5.0 Maximum Dry Bulb Coincident Wet Bulb Non-Coincident Wet Bulb
37.80C 26.30C 27.3 0C

DCD Tier 2, Table 2.0-1 Maximum Dry Bulb Coincident Wet Bulb Non-Coincident Wet Bulb
37.80C 250C 26.7 0C

COLA Tier 1, Table 2.0-1 Maximum Dry Bulb Coincident Wet Bulb Non-Coincident Wet Bulb
32.80C 26.30C 27.3 0C

COLA Tier 2, Table Maximum Dry Bulb Mean Coincident Wet Non-Coincident Wet Bulb
2.3S.1.5** 32.80C Bulb 26.30C 27.30C

** (There is no corresponding section in the DCD as it addresses site specific design)

No COLA revision isrequired as a result of this RAI response.
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Question 02.03.02-4

QUESTION:

Both FSAR Sections 2.3 S 1.1 and 2.3S.2.1 state that long-term data from Victoria were used to
describe the general climatic conditions at the STP site; FSAR Section 2.3S.2.1 also states that
Victoria data were used to describe the site extreme climatology. FSAR Section 2.3S.2.1 further
states that the monthly mean daily maximum and minimum temperatures are more extreme at
Victoria compared to those measured at Palacios; therefore, Victoria data were used to describe
the site extreme climatology. However, the staff notes that Victoria is located significantly
further from the Gulf of Mexico as compared to either Palacios or the STP site and the climatic
data tables associated with Chapter 28 of the 2005 ASHRAE Handbook - Fundamentals show
that the Palacios 0.4%, 1%, and 2% exceedance wet-bulb values exceed the corresponding
Victoria wet-bulb values by approximately 1 'C. FSAR Section 2.3S.2.1 states that consecutive
hourly data are not available at Palacios during the period of March 1959 through December
1999. However, the staff was able to download 1988-2007 Palacios hourly data from the
National Climatic Data Center (NCDC) Climate Data website* FSAR Section 2.3S.3.4.1.4
further states that Palacios is considered to be representative of the STP site and data collected at
Palacios from 1997 through 2001 were used to predict cooling tower plume impacts resulting
from operation of the STP 3 and 4 reactor service water mechanical draft cooling towers.

(a) Justify not including meteorological data from Palacios in the review of average wind
direction and wind speed conditions as discussed in FSAR Section 2.3 S.2.2. 1.
(b) Justify not including meteorological data from Palacios in the review of atmospheric vapor as
discussed in FSAR Section 2.3S.2.2.5.
(c) Justify not including meteorological data from Palacios in the review of fog in FSAR Section
2.3S.2.2.6.

RESPONSE:

(a) A 5-year period (i.e., 1995 through 1999) of wind measurements from the cooperative
observing station at the Palacios Municipal Airport (Reference 1) has been evaluated.
Longstanding U.S. EPA guidance has determined that for dispersion-related analyses, variations
over a 5-year period of record are representative of longer duration data sets. Wind roses based
on this data set for Palacios (Figures 1 through 5) show reasonably similar characteristics in
predominant directions on an annual basis when compared to the onsite annual wind rose (see
Figure 2.3S-2) (i.e., from the southeast through south sectors) and as indicated in the 2005 Local
Climatological Data (LCD) summary for the Victoria National Weather Service (NWS) station
(see Table 2.3S-2) (i.e., a prevailing direction of 1600 or from the south-southeast sector).

At both locations, reasonably similar variations in the predominant wind direction sectors over
the course of the year are also evident in the onsite seasonal wind roses (see Figures 2.3S-3 to
2.3S-6) and the seasonal wind roses for Palacios. Winter is characterized by a
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noticeably bimodal directional distribution including a predominant northerly component along
with a significant frequency of winds from the southeast quadrant. During the spring and
summer, winds from the southeast quadrant dominate, shifting to a prevailing southerly
component over time. The autumn transitional season shows a broad distribution of wind
frequencies throughout all of the northeast and southeast quadrants, with the least-frequent winds
from the westerly direction. Although not summarized in the same manner, the monthly
prevailing wind directions in the Victoria LCD (see Table 2.3S-2) exhibit much the same
variation during the year.

Mean wind speeds at Palacios for the 5-year period from 1995 through 1999 are similar,
although somewhat higher, throughout the year compared to the lower-level, seasonal and annual
wind speeds at the STP site and the Victoria NWS station as summarized in Table 2.3S-6. Mean
wind speeds are higher by less than 1.0 m/sec on an annual basis, ranging from 0.4 to 1.3 m/sec
higher depending on season and measurement location.

Specific differences in directional frequencies and mean wind speeds may be due to station siting
and instrumentation, and to different periods of record among the three stations. Nevertheless,
the wind direction and wind speed data show reasonable intermediate-field (Palacios) and far-
field (Victoria) similarity to the wind conditions measured at the STP site.

(b) In order to determine the 100-year return period wet bulb temperature, a long-term
meteorological data is required. As a result, 20 years (1988-2007) of continuous hourly Palacios
meteorological data were obtained from National Climatic Data Center. Using a linear
regression (least squares) method, the 100-year return of the Palacios maximum wet bulb
temperature was estimated to be 88.3°F. Based on the same data set, the maximum (0%
exceedance) coincident and non-coincident wet bulb temperatures are 83°F and 86. IF,
respectively.

The mean annual wet bulb temperature is 66.3°F at Palacios (References 1- 7 & 11). This is
slightly higher than that found at Victoria (64.5°F) (Reference 12). The slight increase in Wet
bulb temperature is expected as Palacios is located closer to the Gulf of Mexico than Victoria.
The 20-year database shows the mean annual dew point temperature is 63.2°F at Palacios
(References 1-7 & 11). As expected, this value is also slightly higher than that measured at
Victoria (60.9°F) (Reference 12).

The Palacios 20-year annual average relative humidity is 80% (References 1-7 & 11). Because
the proximity to the Gulf of Mexico, it is higher than that found at Victoria (76%) (Reference
12).

(c) The cooperative observing station at the Palacios Municipal Airport is not a first-order NWS
station. As a result, the length of a readily available, historical record for certain weather
elements (in this case, heavy fog conditions) for Palacios is not as long nor as complete as that
available from the Victoria, Texas NWS station.
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An Automated Surface Observation System (ASOS), implemented by the NWS at Palacios
through the Federal Aviation Administration, was installed in late 2000. Observations of fog
conditions have been routinely archived at the Palacios Municipal Airport since that time
(Reference 9). The data base available for the Victoria NWS station (see Table 2.3S-2) covers a
28-year period of record.

The average annual frequency of heavy fog conditions at Palacios is about 29 days per year
based on the 7-year period of record from 2001 to 2007 (Reference 8) whereas at Victoria heavy
fog occurs about 42 days per year (see Table 2.3S-2). The monthly and seasonal variation, as
discussed in FSAR Subsection 2.3S.2.2.7 for the Victoria NWS station, is similar at Palacios.

The difference in frequencies of occurrence between the two locations may be due to the periods
of record being quite different. While it is noted that this relative difference in annual
frequencies is consistent with the Climate Atlas of the United States (Reference 10), it is also
noted that the higher frequency of occurrence shown in the plot of annual frequencies that
includes the STP site area probably reflects the location-specific observations at Victoria and that
station coverage is not as great as the contours imply. Given the size of the Main Cooling
Reservoir at the STP site and its proximity to STP Units 3 & 4, the frequency of heavy fog
conditions for the Victoria NWS station is still considered to be a reasonable indicator of the
conditions that may be expected to occur at the STP site.

References

1. National Climatic Data Center, Integrated Surface Hourly Data, 1995-99, CD-ROM,
Volume 8, Central United States of America, NCDC, NESDIS, NOAA, September
2002.

2. National Climatic Data Center, Integrated Surface Hourly Observations, 2000, CD-
ROM, Volume 15, United States of America, NCDC, NESDIS, NOAA, September
2002.

3. National Climatic Data Center, Integrated Surface Hourly Observations, 2001, CD-ROM,
Volume 19, United States of America, NCDC, NESDIS, NOAA, January 2003.

4. National Climatic Data Center, Integrated Surface Hourly Observations, 2002, CD-ROM,
Volume 23, United States of America, NCDC, NESDIS, NOAA, August 2003.

5. National Climatic Data Center, Integrated Surface Hourly Observations, 2003, DVD-
ROM, Global Data Set, United States of America, NCDC, NESDIS, NOAA, October
2004.

6. National Climatic Data Center, Integrated Surface Hourly Observations, 2004, DVD-
ROM, Global Data Set, United States of America, NCDC, NESDIS, NOAA, June 2005.

7. National Climatic Data Center, Integrated Surface Hourly Observations, 2005, DVD-
ROM, Global Data Set, United States of America, NCDC, NESDIS, NOAA, August
2006.
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10. "The Climatic Atlas of the United States," NCDC, Version 2.0 (CD-ROM), NCDC,
Climate Services Division, NOAA, September 2002.

11. National Climatic Data Center, Quality Controlled Local Climatological Data, 1988-
1994, 2006 and 2007, http://cdo.ncdc.noaa.gov/qclcd/QCLCD, Accessed 4/24/2008.

12. 2005 Local Climatological Data, Annual Summary with Comparative Data, Victoria,
Texas, National Climatological Data Center, NESDIS, NOAA, 2006.
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FIGURE 1 Palacios Annual Wind Rose
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FIGURE 2 Palacios Winter Season Wind Rose
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FIGURE 3 Palacios Spring Season Wind Rose

Palados Muricipal Airport, Texas
Spri rg (1995-1 999)

A:nd Speed
Ore aton (blowing from]

WIN D SP EED
,Ha on)

S17-21

11-17
?21 1-11

?.-1

Calni Dflt

cIR*imL'3 DnjprRnRw. CMVAW NNAt.

F stwlmd zp d 165-1599
CsO Nige K Msr 1 - .31
0515-2.1 m&. 00500 - 2N':00

CtLME PC-,. ru raL CONUr.

0.01% 1150O Ilrl.

AV.M. W . DAM. 5,,=7,M..

10.5G I'2ot 5j27.eO8

vinL 01 VW. - Lt-A D-Mi idl Sd-.



Question 02.03.02-4 ABR-AE-08000046
Attachment 3 (Page 8 of 11)

FIGURE 4 Palacios Summer Season Wind Rose
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FIGURE 5 Palacios Autumn Season Wind Rose
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The second paragraph of FSAR section 2.3S.2.2.1 will be revised as follows:

Site-specific or micro-scale (i.e., 2 km or less) wind conditions, while they may
reflect these larger-scale circulation effects, are menefall influenced primarily by
local and, generally, to a lesser extent, b)meso- or regional-scale (i.e., up to about
200 km) topographic features. Wind measurements at these smaller scales are
currently available from the meteorological monitoring program operated in
support of STP 1 & 2 and from long-term•data recorded at the nearby Victoria,
Texas NWS station and e at the eeobscratD
station at.Pa.aciosMunicial Aimortr.. Subsection 2.3S.3.3 presents a summary
description of the STP onsite monitoring program. In its current configuration,
wind direction and wind speed measurements are made at two levels (10-m and
60-m) on an instrumented 60-m guyed tower.

The seventh paragraph of FSAR section 2.3S.2.2.1 will be revised as follows:

Wind information summarized in the Local Climatological Data (LCD) for the Victoria,
Texas NWS station (Table 2.3S-2) over a ear period of'recor indicates a prevailing
south-southeasterly wind direction (Reference 2.3 S-1) that appears to be similar to the
10-m level wind flow at the STP site, at least on an annual basis (see Figure 2.3S-2). The
monthly variation of prevailing wind directions for the Victoria station follows a similar
pattern from March through August and November and December, but differs during
September, October, January and February. However, the variations for the months of
September, October, January and February are most likely due to the much shorter period
of record for the STP meteorological data, as compared to Victoria station (Reference
2.3S-1).

The following paragraph will be inserted following paragraph 7:
e:•y p m •o (....fr, I--

Base~d oni the5-yearpeno o recordfom l95 through~ 1999, wind directiohl
rmeaSurements from the cooperative observing stationat the Palacio. Muncipl
Aipt ferene) so reasonabliil rIctestic. i

e" lacdmitisanti aictan on~al ... ua " ..s .i At o)tl locations, reaonblysi
TI nshe f ara g redpomilbint werind dfirectong sgctors ovethe course ofhthe e yearare
laso~eviden't.

The following paragraph will be inserted following paragraph 9 which begins:

"On an annual basis, mean wind speeds at the 10- and 60-meter levels are...
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FSAR section 2.3S.6 References will be changed as follows:
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Question 02.03.03-2

QUESTION:

FSAR Section 2.3S.3.2.1.2 states that additional relative humidity/temperature instrumentation
were added to the primary meteorological monitoring tower in 2006 to baseline moisture content
in the environment for a range of mechanical draft cooling towers to be considered for STP 3 &
4. Please provide a copy of the resulting database once a contiguous year of data has been
collected and compare these data to the data used to evaluate cooling tower plume impacts as
discussed in FSAR Section 2.3S3.4.1.4.

RESPONSE:

The UHS system described in Revision 1 of the STP 3 & 4 COLA is being modified. The
following RAI response applies to the UHS system as currently described in COLA Revision 1.
This RAl response will be updated, if necessary, following completion of the UHS system
modification, which will be presented in the next revision of the COLA.

Following the addition of relative humidity/temperature instrumentation in December 2006, the
STP meteorological data collected onsite was augmented with the measurement of dew point
temperature during 2007. STP began collecting the site specific dew point temperature and
subsequently a year of data has been collected. A copy of this data is provided in a DVD as an
attachment to this letter. This data was compared to the dew point temperature data purchased
from the National Climatic Data Center for the Palacios Municipal Airport National Weather
Service (NWS) Station. The STP site measured dew point temperature ranged from 13'F to
80'F during 2007, while the NWS dew point temperature ranged from 19'F to 84°F during the
year 1997, 9'F to 81'F during the year 1999, and 10F to 81'F during the year 2000. An annual
and monthly comparison of temperature ranges are presented in Table 1. As shown in Table 1 in
the attached DVD, the NWS dew point temperature data purchased for the Palacios Municipal
Airport NWS Station are generally consistent with the STP site measured dew point temperature
data ranges.

No COLA revision is required as a result of this RAI response.
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Table 1
Comparison of 200 7 STP Onsite Dew Point Data with Palacios Municipal Airport NTVS Station Data

Dew Point Temperature Range
10'Fto 157Fto 207Fto 257Fto 307 to 357 to 407Fto 457Fto 507Fto 557Fto 607Fto 651Fto 707Fto 757Fto Total Data

<107 14F 19F 247 297 347 397 447F 497 54-F 597F 647F 69'F 747F 797F >_80F Points
Annual

2007STPSiteDPTFrequency 0 9 25 95 197 214 419 504 447 422 509 956 1503 2300 1148 1 8749

1997NWVS DPT Frequency 0 0 2 39 97 247 390 344 585 635 640 1108 937 1533 2160 42 8759
1999 NWS DPT Frequency 2 4 35 28 80 216 324 273 417 568 855 1004 940 2088 1923 3 8760
2000 NWS DPT Frequency 0 3 14 34 94 188 335 334 416 432 632 992 884 2337 2050 16 8761

Jaruar)'

2007 ST? Site DPT Frequencv 0 0 0 7 57 60 115 162 103 93 54 38 54 0 0 0 743
1997 NWSDPTfrequency 0 0 2 39 80 120 104 36 56 31 46 132 90 8 0 0 744

1999 NIWS DPT Frequency 0 0 19 13 17 63 61 62 41 75 102 1 64 108 20 0 0 745
2000 NWS DPT•Frequency 0 3 13 1i 42 85 64 27 49 50 102 193 93 13 0 0 745

Febrtary,

2007 STP Site DPT Frequencv 0 0 1 23 64 5 i 62 72 65 55 65 i66 47 0 0 0 671
1997"NVS DPT Frequency 0 0 0 0 0 3 88 98 116 104 79 M20 59 5 0 0 672
1999 NWS DPT•Frequency 0 0 6 2 20 19 52 1 7 70 76 107 59 167 77 0 0 672
2000NWS DPTrequency 0 0 0 0 2 19 44 40 71 82 85 179 144 30 0 0 696

March

2007SP.SiteDPTFrequencv 0 9 12 33 17 12 22 14 34 55 73 .79 282 2 0 0 744

1997 NWS DPT Frequency 0 0 0 0 0 5 15 19 51 83 72 203 220 76 0 0 744
1999 NWS DPT Frequiency 0 0 0 1 9 34 18 21 52 66 135 168 181 59 0 0 744
2000 NWS DPT Frequency 0 0 0 0 0 1 39 12 46 60 83 110 1S1 212 0 0 744

April
2007 ST1- Site DPT Frequency 0 0 0 0 0 3 38 63 49 62 83 152 188 81 0 0 719

1997 NWS DPT Frequency 0 0 0 0 0 5 30 .7 50 89 168 W61 120 80 0 0 720
1999 NWS DPT Frequency 0 0 0 0 3 7 22 17 28 H1 36 88 72 428 8 0 720

2000 NWS DPT Frequenev 0 0 0 0 1 15 20 i4 l9 42 H10 i56 166 177 0 0 720
MaY

2007 SDP Site DPT Frequency 0 0 0 0 0 0 0 0 5 34 47 74 296 287 0 0 743
1997 NWS DPT Frequency 0 0 0 0 0 0 0 0 6 20 42 101 147 335 93 0 744
1999 NWS DPT Frequency 0 0 0 0 0 0 0 0 5 24 13 !01 75 381 145 0 744
2000 NWS DPT Frequency 0 0 0 0 0 0 0 0 0 0 1 56 52 388 246 1 744

Junte

2007 STP Site DPT Frequency, 0 0 0 0 0 0 0 0 0 0 0 10 52 499 158 0 709
1997N"WS DPT Frequency 0 0 0 0 0 0 0 0 0 0 12 27 36 200 425 20 720
1999 NWS DPT Frequency 0 0 0 0 0 0 0 0 0 0 0 0 0 300 417 3 720
2000 NVS DPTIFrequency 0 0 0 0 0 0 0 0 0 0 0 13 14 257 436 -0 720

1 of 2



Table 1
Comparison of 2007 STP Onsite Dew Point Data with Palacios Mn nicipal Airport ANWS Station Data

Dew Point Temperature Range
10'Fto 15'Fto 20crFto 257Fto 30'Fto 357Fto 40Fto 457Fto 507Fto 557Fto 607Fto 65'F7o 70-. to 75F to

<10cF 147F 19'F 24'F 297 347F 39'F 44'F 497F 547F ;9'F 64'F 697 747F 79'F L807
Total Data

Points

2007 ST.SieDPTFrequenty 0 0 0 0 0 0 0 0 0 0 0 0 14 377 352 0 743
1997 NWS DPT Frequency 0 0 0 0 0 0 0 0 0 0 0 0 0 so 664 0 744
1999 N'WS DPT Frequency 0 0 0 0 0 0 0 0 0 0 0 0 0 218 526 0 744
2000 NWS DPT Frequency 0 0 0 0 0 0 0 0 0 0 0 0 3 252 488 0 743

August
2007SIPSiteDPTFrequency 0 0 0 0 0 0 0 0 0 0 0 0 8 311 423 1 743

1997 NWS DPT Frequency 0 0 0 0 0 0 0, 0 0 0 0 0 28 17;0 525 21 744
1999 NWS DPT Frequency 0 0 0 0 0 0 0 0 0 0 0 1 10 137 596 0 744
2000 N'WS DPT Frequency 0 0 0 0 0 0 0 0 0 0 0 0 3 230 512 0 745

Septem ber
2007 ST- Si-eDPTFrequentv 0 0 0 0 0 0 0 0 0 0 0 16 128 421 154 0 7i9

1997 NWS DPT Frequency 0 0 0 0 0 0 0 0 0 0 0 56 63 '91 309 1 720
1999 NWS DPTFrequency 0 0 0 0 0 0 0 0 9 30 71 117 71 234 188 0 720
2000 NWS DPT Frequency 0 0 0 0 0 0 i i 7 45 57 65 38 23 156 305 13 720

October

2007 STP Site DPT Frequency 0 0 0 0 0 10 48 43 79 30 75 95 105 197 61 0 743
1997N"WVS DPT Frequency 0 0 0 0 0 0 6 17 40 79 37 117 6S 236 144 0 744
1999 N•WS DPT Frequency 0 0 0 0 0 0 7 31 72 104 96 106 102 183 43 0 744
2000•S DPTFrequency 0 0 0 0 0 0 5 36 40 12 40 100 71 388 50 2 744

oN'vem ber

2007 SPSite DPTFrequency 0 0 2 9 12 13 59 73 56 31 64 163 197 40 0 0 7i9

1997 NWS DPT Frequency 0 0 0 0 0 10 35 35 159 B39 112 118 67 45 0 0 720
1999 NWS DPT Frequency 0 0 0 0 10 20 19 35 63 112 204 146 73 38 0 0 720
2000N'WS DPT Frequency 0 0 0 0 3 7 33 34 94 62 62 73 84 234 13 0 7i9

December

200i STP Site DPT Frequency 0 0 10 23 47 65 75 77 56 62 48 63 132 85 0 0 743
1997 NWS DPT Frequency 0 0 0 0 17 104 1H2 122 107 90 72 73 39 7 0 0 743
1999 NVS DPT Frequency 2 4 10 12 21 73 145 90 77 70 91 54 81 13 0 0 743
2000 NWS DPT Frequency 0 0 1 23 46 61 129 134 52 67 84 74 50 0 0 0 721

2 of 2
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Question 02.04.05-1

QUESTION:

(a) Provide the SURGE code and supporting input and output files used to estimate the probable
maximum storm surge (PMSS) at the coast near Matagorda, Texas. (b) Provide the input and
output files of the HEC-RAS application used to estimate backwater effects corresponding to
PMSS values obtained from the SURGE model.

RESPONSE:

For part (a), Microsoft Excel (XL) files, including Visual Basic for Applications (VBA) macros,
are provided in the enclosed CD in the subdirectory named "RAI 34 - SURGE" for the four
scenarios in "STPFSAR_2.4S.5_SURGE." These files were validated using the system
requirements shown in the 'Readme' worksheets of each XL file. Compatibility was not tested
for another machine and the macro may not run correctly on a system with a different
configuration. The macro may also not run correctly if the boundary or input conditions are
changed.

For part (b), HEC-RAS project files corresponding with the probable maximum storm surge
from part (a) are also provided in the enclosed CD. The project files are located in the
subdirectory named "HECRASSURGEHalffGeometry." The HEC-RAS modeling was done
with HEC-RAS Version 3.1.3 (Reference 1). The HEC-RAS computer code is a Bechtel standard
application program, which has been independently validated by Bechtel. The cross-sectional
geometry was the same as used in the Halff model (Reference 2).

References:

1. U.S. Army Corps of Engineers (USACE), 2005, "Hydrologic Engineering Center - River
Analysis System, HEC-RAS Model", Version 3.1.3.

2. Halff Associates, Inc., "Flood Damage Evaluation Project", Volume I and Volume II-A
through Volume II-D, prepared for the Lower Colorado River Authority and Fort Worth
District Corps of Engineers, July 2002.

No COLA Revision is required as a result of this response.
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Question 02.04.11-1

QUESTION:

Provide details to support the following statement in FSAR Section 2.4S. 11.6, or delete it if it is
not a relevant statement here: "The potential effects of all site-related proximity, seismic, and
non-seismic information on the postulated worst-case low-flow scenario for the proposed plant
site have been considered in establishing the design basis."

RESPONSE:

The third paragraph in FSAR Subsection 2.4S. 11.6 that provides the statement "The potential
effects of all site-related proximity, seismic, and non-seismic information on the postulated
worst-case low-flow scenario for the proposed plant site have been considered in establishing the
design basis" is not a relevant statement in this section.

Therefore, the third paragraph under FSAR Subsection 2.4S. 11.6 will be removed as follows:
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Question 02.04.12-19

QUESTION:

In FSAR Section 2.4S.12.3.1, "Exposure Point and Pathway Evaluation", the applicant has
placed an emphasis on the present day well being a "livestock" well. However, the Shallow
Aquifer is an acknowledged source of "livestock and domestic" water. Provide a rationale for
limiting discussion of Shallow Aquifer groundwater to "livestock" purposes.

RESPONSE:

The intent of FSAR Section 2.4S. 12.3.1 is not to limit the discussion of the use of the Shallow
Aquifer groundwater to "livestock" use. The well in question was cited in the discussion
because it .is the first well encountered in the path of the predominant groundwater flow direction
in the Shallow Aquifer. Although this well was assumed to be for livestock use because most
domestic wells in the area are installed in the Deep Aquifer - the pathway exposure analysis was
not restricted to any particular use for the well.

The effluent concentration limits presented in FSAR Section 2.4S. 13 for the well were not for
indirect exposure through animals, but for the concentrations in the groundwater at this well
location. As stated in FSAR Section 2.4S.13.1.4, effluent concentration limits from 10 CFR Part
20 were applied to exposure points considered in the analysis: "The analysis results indicate that
an accidental liquid release of effluents in groundwater would not exceed 10 CFR 20 limits at the
Lower Shallow Aquifer exposure points, which are the most likely groundwater exposure routes
to be impacted by an accidental release."

It is unlikely that the Coastal Plain Groundwater Conservation District can or would require that
domestic water supply wells be installed only in the Deep Aquifer. As a result, the third
paragraph of Section 2.4S. 12.3.1 of the FSAR will be revised to indicate that the well may be a
source of either livestock or domestic water.

The Upper Shallow Aquifer is the most likely hydrogeologic unit to be impacted
by an accidental liquid effluent release onsite. Due to the shallow depth of this
unit, a conservative release scenario would be a direct injection of liquid effluent
into the Upper and Lower Shallow Aquifer. The Upper Shallow Aquifer has a
flow direction toward the southeast, as discussed in Subsection 2.4S. 12.2.2.
Examination of Figure 2.4S. 12-31 indicates that a potential Upper Shallow
Aquifer groundwater discharge area would be the unnamed tributary, located to
the east of the STP 1 & 2 Essential Cooling Pond (ECP), which flows into Kelly
Lake, approximately 7300 ft from STP 3. A second possible discharge area for
both the Upper and Lower Shallow Aquifer is at Well 2004120846, which is an
80 ft deep 1well, located east of the site boundary approximately 9000 ft
from STP 3. F~ s-j , N
eiiftItiners and that thý grlouildkka eirik CQnstimed by liv'esto~kAwhviih would he '

ifdi-gt-- -- uf-pt~vy AlIthough the actual. us2 of this well is
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belicevd to be as.a..ivcstk welL;•....r the p.urpose of thi.s e$ posure po.it and1(i
pýafmthwy aiiakyis, it has been assumed that wvater from this welI could also be
istýd for human, con-ption. Information from Appendix 2.4S. 1 2-A3 indicates

this well is estimated to produce 200,000 gallons per year •xr•f •,,
g . A third possible discharge area for both Shallow Aquifer units would be the
Colorado River, approximately 17,800 ft from STP 3.
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Question 02.04.13-2

QUESTION:

In FSAR Section 2.4S. 13.1.2, Conceptual Model, the applicant describes the exposure as indirect
and through animals (livestock). Is this germane to the analysis and results presented? In FSAR
Section 2.4S. 13.1.2 it is noted that the Shallow Aquifer is used for livestock watering and
occasional domestic supply. During the period for which the license being sought, could the off-
site well be a domestic well allowing direct exposure? Any changed or new information on the
subsurface pathway in FSAR Section 2.4S. 12 should be reflected in this and subsequent
subsections of FSAR Section 2.4S. 13.

RESPONSE:

The description of the conceptual model for exposure provided in FSAR Section 2.4S. 13.1.2 had
no impact on the exposure pathway analysis, but was stated to postulate the type of exposure
expected from use of well 2004120846. This well, installed in the Shallow Aquifer, was
assumed to be used for livestock watering in the analysis because most domestic wells in the area
are installed in the Deep Aquifer. The effluent concentration limits used in the analysis discussed
in FSAR Section 2.4S. 13.1.3 do not pertain to indirect exposure through livestock but to direct
exposure at the well.

As stated in FSAR Section 2.4S. 12.3.1, well 2004120846 was used as a receptor for the Shallow
Aquifer because it is the closest well in the area that lies in the prevalent direction of
groundwater flow in the Shallow Aquifer - the aquifer most likely to be impacted by a release
from the radwaste building. The stated expected concentrations identified in the groundwater at
the location of this well, as presented in FSAR Section 2.4S. 13.1.2, are independent of the use of
the well. As a result, a scenario where a domestic well could be installed at this location or well
2004120846 could be converted from a livestock well to a domestic well would not affect the
pathway analysis and conclusion.

No COLA revision is required as a result of this RAI response.
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Question 02.04.13-5

QUESTION:

In FSAR Section 2.4S. 13.1.3, Analysis of Accidental Releases to Groundwater, and FSAR
Section 2.4S.13.4, Compliance with 10 CFR 20, are the effluent concentration limits identified
and used in this analysis those for indirect exposure through animals (i.e., livestock) alone? Or,
are the comparisons presented made to effluent concentration limits from 10 CFR Part 20,
Appendix B, Table 2, Column 2? Please clarify.

RESPONSE:

The comparisons presented in FSAR Section 2.4S. 13.1.3 are in reference to the effluent
concentration limits from 10 CFR Part 20, Appendix B, Table 2, Column 2. The effluent
concentrations limits identified are not for indirect exposure through animals only. As stated in
FSAR Section 2.4S. 13.1.4, effluent concentration limits from 10 CFR Part 20 were applied to
exposure points considered in the analysis: "The analysis results indicate that an accidental liquid
release of effluents in groundwater would not exceed 10 CFR 20 limits at the Lower Shallow
Aquifer exposure points, which are the most likely groundwater exposure routes to be impacted
by an accidental release." Identification of an exposure point as a livestock well did not limit the
analysis to exposure to that particular use, but was merely made to identify a likely type of
receptor in the area.

The following additions to FSAR Section 2.4S.13.1.2 will be made based on this response.

Seventh paragraph, first bullet:
Pathway 1: Lower Shallow Aquifer - Flow from the STP 3 area that discharges to a
Shallow aquifer livestock watering well (well number 2004120846) located offsite, to the
southeast of STP 1 & 2. This pathway assumes that the well captures the effluent release
and the well discharges to livestock watering troughs tr water CJ~1 be usedfo

Eight paragraph, first bullet:
* Pathway 1 terminates as discharge from a pumping well in the Shallow Aquifer. The

well is reported to pump 200,000 gallons per year, or 0.4 gpm (Reference 2 S. 13-4).
This well would be an indirect exposure pathway through animals (livestock) t
!xpqsur a a domesticwell se :or hiuan consumptid
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Question 02.04.13-7

QUESTION:

Provide a copy of reference 2.4S. 13-7.

RESPONSE:

A copy of reference 2.4S. 13-7 is attached.

Savannah River National Laboratory, STP Site Specific Kd Results Report, dated August 20,
2007; was submitted in a letter from MACTEC to Bechtel Power Corporation. Bechtel approved
the Kd report and Savannah River National Laboratory (SRNL) signed and issued it final on
September 20, 2007. The Kd report has been added to the STP COL Geotechnical Data Report
(Revision 1), April 30, 2008, as Attachment H.

A change to the COLA will be made based upon this response. Reference 2.4S. 13-7 will be
revised to reflect it's inclusion as Attachment H of the STP COL Geotechnical Data Report
(Revision 1).

2.4S.13 -7 Sax annakh -er N IoI'fb0FatkSTP S'' ite sumiti ed-b

PowAer Copoa Ion ACTFEC Etigiffletng-,and Consulting-, hic-,April3 ;'08
STIP COL Gecotechnicail D~ata Repm-t (Rev-Islon 1), ~ResuýLts of Siibsiiriah&
11nvestigaitoin aid Laborato6y Tes-ling,,Sot Texas Pr-oject Ui4~ts .3 anidl4
Matag~orda.Te(xaisAttachiment 14 - dTs Results.,)tiuto Cofi'esI
the >Combied Consiruction and Operation Liceise (COL) App•icatlpati e the
ISouthi Texas,ýIPro jectE I ctrji, G-Inei-tioiiVStatoion, kaplain, 1). 1., Savxaninah~iviel,1to, n a, ab INatl'i~e LasorP oava•
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Question 02.04.14-2

QUESTION:

Describe scenarios of hydrology-related events, if any, that may lead to water levels in the UHS
basin dropping below 44.5 ft MSL and discuss the proposed protective measures that prevent
these scenarios.

RESPONSE:

The UHS design described in Revision 1 of the STP 3 & 4 COLA is being modified. The
following RAI response applies to the UHS design as currently described in COLA Revision 1.
This response will be updated, if necessary, following completion of the UHS design
modification, which will be presented in the next revision of the COLA.

There are no hydrology-related events that may lead directly to water levels in the UHS basin
dropping below 44.5 ft mean seal level (MSL). Hydrology-related events considered for the site
are described in Section 2.4S. The UHS is described in Subsection 9.2.5 as designed to
withstand the most severe natural phenomena expected. Since the safety design basis of the
UHS is intended to preclude its failure under natural phenomena, hydrology-related events are
not directly postulated to result in the UHS dropping below 44.5 ft MSL.

An on-site well water system serves as the primary source for makeup water to the UHS. The
Main Cooling Reservoir serves as a backup source. The makeup water system is classified as
non safety related. Therefore, hydrology-related events such as severe storms, floods, etc., could
affect the ability to provide makeup water to the UHS that may lead to water levels in the UHS
reaching 44.5 ft MSL. Regardless of the scenario which may result in a loss of makeup
capability, technical specifications require that a limiting condition for operation be entered
when the level drops below 44.5 ft MSL. The technical specification requirements assure that 30
days minimum of inventory is available in the UHS for long-term cooling. The 30 day duration
is adequate to restore the non safety-related makeup water system or to provide alternate means
of makeup water to the UHS for any loss of makeup capability, including loss due to hydrology-
related events such as severe storm, floods, etc, or loss of makeup capability for any other reason
concurrent with the design basis accidents or design basis natural events considered in the UHS
design. No further protective measures are necessary to maintain the plant in safe shutdown
condition for 30 day duration.

No COLA revision is required as a result of this RAI response.
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Question 02.05.01-5

QUESTION:

Section 2.5S. 1. 1.4.4.5.1 references Section 2.5S. 1. 1.4.3.3, which appears to actually reference
2.5S. 1.1.4.4.3. Likewise, Section 2.5S. 1. 1.4.4.3 is not correct in cross-referencing Section
2.5S. 1.1.4.4.5.1. In addition, Section 2.5S. 1.1.4.4.5.2 directs the reader to Section
2.5S.1.1.4.3.4.3 for a review of the Balcones Fault and Luling Fault Zones. This reference is
incorrect. Please review and correct the references.

RESPONSE:

A review of the document reveals that there is no Subsection 2.5S.1.1.4.3.3 and that the
reference intended is Subsection 2.5S. 1.1.4.4.3.

The Quaternary activity of the MEEG fault system is discussed in 2.5 S. .1.4.4.5.1, so the
reference in Subsection 2.5S. 1. 1.4.4.3 (Page 2.5S. 1-39) is correct. The sixth paragraph of
Subsection 2.5S. .1.4.4.5.1 will be changed as follows:

As discussed in Subsection b5=,.S -S1--.1.4'332.55. 1.r1.4.4A3, seismic reflection data suggest
that the MEEG is rooted in the Jurassic Louann Salt at maximum depths of 3 to 4 mi
(References 2.5S. 1-119 and 2.5S.1-133). This suggests that observed late Quaternary
displacement and contemporary creep across the MEEG may be driven by movement of
salt at depth, indicating that the fault is not accommodating tectonic deformation and thus
is not an independent source of moderate to large earthquakes. Presumably, this was the
evaluation of the EPRI ESTs, which had access to the pre-1986 literature on the MEEG
and did not specifically characterize it as a Quaternary tectonic fault and potentially
capable structure. Notwithstanding, Ewing (Reference 2.5S.1-51) commented in a post-
EPRI publication that "surface strata are displaced and seismicity suggests continuing
deformation" on the MEEG.

The reference in Subsection 2.5S. 1.1.4.4.5.2 to Section 2.5S. 1.1.4.3.4.3 is incorrect and should
be Subsection 2.5 S.1.1.4.4.4.3 Tertiary Basement-Involved Faults. The first paragraph of
Subsection 2.5S. 1.1.4.4.5.2 will be changed as follows:

As discussed in Subsection 1. 5 1. A.4-32.5S.1.4.4 • 4•3, the Balcones Fault and Luling Fault
Zones comprise an approximately east-west-trending graben system located about 140 miles
northwest of the site. The major displacements on the Balcones Fault are interpreted to have
occurred in the late Oligocene-early Miocene (Reference 2.5S. 1-129). In a post-EPRI
publication, Collins et al. (Reference 2.5S. 1-134) reported that downward tapering, wedge-
shaped fractures filled with weathered colluvium have been observed along individual faults of
the Balcones Zone. Collins et al. (Reference 2.5S. 1-134) speculated that the fractures may have
formed during surface-rupturing events on the associated faults and subsequently filled with
colluvial material. Based on the degree of weathering and soil profile development in the
colluvium, Collins et al. (Reference 2.5 S. 1-134) inferred that the deposits are Pleistocene in age.
If the wedges of colluvium are filling fractures that formed during surface-rupturing events on
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the Balcones Fault Zone, then the faults generated moderate to large earthquakes during the
Quaternary. Collins et al. (Reference 2.5S. 1-134) also noted, however, that strands of the
Balcones Fault Zone are overlain by unfaulted Quaternary terrace deposits and that these
relations suggest the fissure-fill deposits probably are not related to co-seismic faulting. Collins
et al. (Reference 2.5S. 1-134) concluded that detailed paleoseismic studies of the Balcones Fault
Zone are needed to conclusively demonstrate activity or non-activity of the structure during the
Quaternary.
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Question 02.05.03-4

QUESTION:

Section 2.5S.3 contains numerous references back to Section 2.5S. 1 that are incorrect. Please
review and correct these references

RESPONSE:

The references in Section 2.5S.3 to subsections in Section 2.5S.1 are incorrect.

The second paragraph of Subsection 2.5S.3.1.2 will be changed as follows:

As discussed in Subsection 2-5S.-1-.4.1. -2.5S.1. 1.4.4.5.4, evidence for Quaternary
activity in the form of surface deformation has been documented on some growth faults
in the Texas Coastal Plain. As noted by Wheeler (Reference 2.5S.3-6):

The fifth paragraph of Subsection 2.5S.3.1.2 will be changed as follows:

The assessment of the U.S. Geological Survey (Reference 2.5 S.3-6) is, consistent with
the data in Subsection 2.5.1 of the STP 1 & 2 UFSAR (Reference 2.5S.3-1) and studies
published since the EPRI study (Reference 2.5S.3-3) (see discussion in Subsection

2...... 1. 1.4.4.5.4), that growth faults are confined to the Coastal Plain
section and do not extend into the crystalline basement. The assessment of the U.S.
Geological Survey (Reference 2.5S.3-6) that growth faults will not generate significant
seismic ruptures also is consistent with the conclusion in Subsection 2.5.1 of the STP 1 &
2 UFSAR (Reference 2.5S.3-1) that the sediments involved in growth faulting do not
have sufficient elastic strength to store strain energy that can be released in moderate to
large earthquakes.

The sixth paragraph of Subsection 2.5S.3.1.2 will be changed as follows:

Since the analyses described in the STP 1 & 2 UFSAR (Reference 2.5S.3-1), additional
analysis and mapping of the subsurface geology in the site vicinity has been published to
document the locations of growth faults. This mapping is tabulated and described in
Subsection 2 2.4.1.2.2. i2.5 .1.2.4.2.21.2,. This mapping supports the analysis and
conclusions of the UFSAR regarding the locations of growth faults in the site area, and it
specifically indicates that no previously unknown or undocumented growth faults have
been identified in the site area.

The first paragraph of Subsection 2.5S.3.2.1 will be changed as follows:

As shown on Figure 2.5S.1-27, no bedrock faults have been mapped within the STP 3 &
4 site area (Subsection .2.4. 42.5 S.1.2.4. 1
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The first paragraph of Subsection 2.5S.3.2.2.1 will be changed as follows:

As discussed in Subsection 2.5S..1..2...... '5S. 1.2.4.2. 1, Subsection 2.5.1.2.5.3 of the
STP 1 & 2 UFSAR (Reference 2.5S.3-1) documents the presence of 10 growth faults
within the site area. These faults are confined to the Mesozoic and Cenozoic Gulf Coastal
Plain stratigraphic section and do not extend into the underlying crystalline basement.
Subsection 2.5.1.2.5.3 of the STP 1 & 2 UFSAR presents seismic reflection and borehole
data that demonstrate 8 of the 10 growth faults in the site area are buried by 5000 ft. or
more of undisturbed sediments that are Miocene in age or younger, indicating that there
has been no movement on these 8 faults in the past 5 million years or longer. Two of
these growth faults ("A" and "I"; Figure 2.5S.1-43) exhibit evidence for deformation
younger than Miocene and can be traced on seismic reflection profiles to within 800 ft. to
1000 ft. or less of the ground surface. The closest approach of growth faults "A" and "I"

to the STP site area is approximately 3.0 miles and 3.8 miles, respectively. Subsection
2.5.1.2.5.3 of the STP I & 2 UFSAR notes that this depth range is the effective limit of
resolution of the seismic reflection data, and thus the reflection data can not be used to
assess whether the faults approach closer to the surface than 800 ft. to 1000 ft. Based on'
field reconnaissance and inspection of a shallow excavation along the western margin of
the main cooling water reservoir, Subsection 2.5.1.2.5.3 of the STP 1 & 2 USFAR
(Reference 2.5S.3-1) contains conclusions that there is no discrete displacement of the
land surface, or of continuous stratigraphic contacts in the shallow subsurface, above the
up-dip projections of growth faults "A" and "I."

The first paragraph of Subsection 2.5S.3.2.2.2 will be changed as follows:

Subsection '.2.1 - __4'5S. 1.2.4.2.2.T contains discussions of the compiled mapping
and subsurface data that document the location and geometry, of growth faults in the site
area. These data support the mapping of growth faults in the site area documented in
Subsection 2.5.1.2.5.3 of the STP 1 & 2 UFSAR (Reference 2.5S.3-1), and do not
indicate the presence of any additional growth faults not recognized during the UFSAR
investigations for STP 1 & 2. Specifically, there are no previously published data or new
data that indicate the presence of growth faults whose surface projection approaches
within the site.

The second paragraph of Subsection 2.5S.3.2.2.2 will be changed as follows:

Subsection .5.$ I2:..1_.2.22.5S.1 .2.4...42.21, contains discussions of the compiled mapping
and subsurface data that document the location and geometry of growth faults in the site
area. These data support the mapping of growth faults in the site area documented in
Subsection 2.5.1.2.5.3 of the STP 1 & 2 UFSAR (Reference 2.5S.3-1), and do not
indicate the presence of any additional growth faults not recognized during the UFSAR
investigations for STP 1 & 2. Specifically, there are no previously published data or new
data that indicate the presence of growth faults whose surface projection approaches
within the site.

The first paragraph of Subsection 2.5S.3.5 will be changed as follows:
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There are no tectonic bedrock faults within the STP site area. Growth faults, which are
confined to the Gulf Coastal Plain stratigraphic section and do not involve the basement,
have been mapped in the site area and are associated with the Frio fault zone, which has
been mapped for a minimum of 500 mi along trend in the Gulf Coastal Plain (see
discussion in Subsection -:5S.I.E h :2.-S.i. 1.4.4.4.2). Although the Frio zone of
growth faults is regionally extensive, it is designated a "Class B" feature by the U.S.
Geological Survey (References 2.5S.3-5 and 2.5S.3-6) because it is unclear that growth
faults are capable of producing significant seismic rupture and associated strong vibratory
ground motion (see discussion in Subsection 2.5S.3.1A-.....2.2.5S.2.,1.1.2). Subsection 2.5.2.4
of the STP 1 & 2 UFSAR (Reference 2.5S.3-1) concluded that growth faults are not
capable of storing significant elastic strain energy to produce moderate to large
earthquakes. Consequently, we conclude there is no correlation of geologic structures in
the site area to regional, capable tectonic sources.

The first paragraph of Subsection 2.5S.3.8.2.1 will be changed as follows:

The potential for non-tectonic deformation at the STP site from movement on growth
faults is negligible. As summarized in Subsection . .5S.YI"II12..5S.1.4.2. 1, previous
detailed studies of growth faults in Subsection 2.5.1.2.5.6 of the STP 1 & 2 UFSAR
(Reference 2.5 S.3-1) documented the absence of growth faults that project to the surface
within the STP site. The UFSAR identified only two growth faults within the site area
that deform sediments younger than late Miocene. Of these two structures, only growth
fault "I" exhibits primafacie evidence for Quaternary activity, and the closest approach
of the surface projection of growth fault "I" to the STP site is about 3.8 miles. Future
activity on growth fault "I," if any, will not impact the STP 3 & 4 site.
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Question 05.02.05-1

QUESTION:

5.2.5-1 STD DEP 7.3-12 describes modifications to the Technical Specification limits and alarm
Setpoint for Reactor Coolant Pressure Boundary Leakage. The total leakage limit, averaged over
the previous 24-hour period is changed from 95 L/min (25 gpm) to 114 L/min (30 gpm); the
unidentified leakage limit is changed from 3.785 L/min (1 gpm) to 19 L/min (5 gpm); and a limit
of unidentified leakage increase of 8 L/min (2 gpm) within the previous four hour period while in
Mode 1 is added. Section 5.2.5.9 of the Tier 2 FSAR states that the changes in total leakage limit
and unidentified leakage limit satisfies Position C.9 in Regulatory Guide (RG) 1.45. Please
provide information to address how Regulatory Positions C.2 and C.5 in RG 1.45 are satisfied
when evaluating this departure. Include this information in the FSAR and/or the departures
report (as appropriate), and provide a markup in your response.

RESPONSE:

In NUREG-1503 "Final Safety Evaluation Report Related to the Certification of the Advanced
Boiling Water Reactor Design," July 1994, at page 5-11, the NRC found that "The sensitivity
and response time for all these primary detection systems is 3.79 L/min (1 gpm) or its equivalent
in less than 1 hour, thus satisfying Positions C.2 and C.5 of RG 1.45, Revision 0." Departure
STD DEP 7.3-12 did not make any changes to the sensitivity or response time for the primary
detection systems. Consequently, NRC's finding that these systems satisfy Positions C.2 and C.5
of RG 1.45, Revision 0 remains valid and effective.

There are no changes to the COLA required by this response.
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Question 05.02.05-2

QUESTION:

STD DEP 7.3-12 describes modifications to the alarm setpoints to support Technical
specification limits for Reactor Coolant Pressure Boundary Leakage. Regulatory Guide 1.45
(Page 1.45-2) provides guidance on the "detector sensitivity," and states that "sumps and tanks
used to collect unidentified leakage and air cooler condensate should be instrumented to alarm
for increases of from 0.5 to 1.0 gpm." The sensitivity of 3.785 L/min (1 gpm) claimed by STP, is
not demonstrated in the alarm set point, or in the TS limit, and is not explicitly shown being used
by operators under any procedures. The staff believes that the alarm limit needs to be set as low
as practicable to provide an early warning signal to alert operator taking actions. The staff finds
that the proposed leakage alarm setpoint of 19 L/min (5 gpm) is not acceptable because it is not
consistent with RG 1.45 and does not serve the intended function of alerting the operator to take
actions before the TS limit is reached. Please provide and justify a revised alarm limit for the
unidentified leakage. Include this information in the FSAR and/or the departures report (as
appropriate), and provide a markup in your response.

RESPONSE:

The indicated sentence in Regulatory Guide (RG) 1.45 (Page 1.45-2) discusses typical industry
practices and is not part of the Regulatory Position Section of the RG. The STP 3 & 4 RCS leak
monitoring for drywell and secondary containment sumps design meets the regulatory elements
of the RG as stated in the COLA. The STP 3 & 4 alarm setpoints are discussed in the COLA and
in the discussion below.

Subsection 7.3 of the COLA states "The drain sump instrumentation has a sensitivity of detecting
a reactor coolant leakage of 3.785 L/min within a 60 minute period. Alarm setpoints (nominal
values) established at 114 L/min for floor and equipment drain sumps (total leakage) to 19 L/min
for floor drain sump and 8 L/min for increased floor drain sump flow within the previous four
hours." STP 3 & 4 has added the 8 L/min alarm setpoint for increased floor drain sump flow to
provide the operator with sufficient information and adequate early warning to ensure leakage
does not violate the Technical Specification (TS) limits of 19 L/min and 114 L/min. TS 3.4.3
LCO Action BI and B2 and Surveillance Requirement 3.4.3.1 and its associated Bases provide
the supporting information for this TS limit. It should be noted that the STP 3 & 4 RCS leakage
monitoring alarm setpoints are similar to the BWR-6 plants, which have been reviewed and
approved by the NRC ( Reference: Standard Technical Specifications General Electric Plants,
BWR/6, NUREG-1434).

Alarm response procedures will be developed to specify operator actions in response to
unidentified leakage rates greater than the alarm setpoint and less than the Technical
Specification limit. These procedures will instruct the operators to use available monitoring of
parameters such as drywell HCW sump level, drywell cooler drain flow, and airborne
particulates to initiate trending while the condition is investigated. These procedures will be
completed and available prior to fuel load.
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The summary description of STD DEP 7.3-12 in COLA Part 7 will be revised to more clearly
state the purpose for the addition of the "increase in unidentified leakage" parameter. The
Departure Report of the COLA will be modified as shown below:

In lieu of providing plant-specific Leak-Before-Break analysis drywell leakage rate limits are
provided as follows:

" Total leakage averaged over the previous 24-hour period is changed from 95 L/min to
114 L/min

" Unidentified leakage is changed from 3.785 L/min to 19 L/min

" Unidentified leakage increase of 8 L/min within the previous 4-hour period in Mode 1 is
added
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Question 05.02.05-3

QUESTION:

STD DEP 7.3-12 identifies the departure that changes the unidentified leakage limit from 3.785
L/min to 19 L/min (i.e. from 1 gpm to 5 gpm). The operating experience at Davis Besse
indicated that prolonged low level unidentified leakage inside containment could cause material
degradation such that it could potentially compromise the integrity of a system leading to the
gross rupture of the reactor coolant pressure boundary. In order for the proposed departure to be
found acceptable it would require proper compensatory measures (such as new operating
procedures in response to leakage rates less than the limit set forth in the plant technical
specifications). The applicant should establish a low leakage alarm setpoint that is set at 3.785
L/min (1 gpm) above normal leakage and below the TS limit of 19 L/min (5 gpm) to provide the
operator sufficient time to take actions before the TS limit is reached. The applicant should also
establish procedures that specify operator actions in response to leakage rates that are less than
the limits set fourth in the TS. Please include this information in the FSAR and/or the departures
report (as appropriate), and provide a markup in your response.

RESPONSE:

As discussed in the STPNOC response to NRC Question 05.02.05-2, STD DEP 7.3-12 adds a
computer based control room alarm set at an increase in unidentified leakage of 8 L/min over
the previous 4 hours. This alarm will provide adequate early warning to the operators so that
they can take action well before the Technical Specification Limit of 19 L/min. It should be
noted that the STP 3 & 4 RCS leakage monitoring alarm setpoints are similar to the BWR-6
operating plants, which have been reviewed and approved by the NRC.

Procedures will be established to specify operator diagnostic and corrective actions to address
the alarm. These procedures will be available for NRC review prior to Fuel Load.

Subsection 5.2.5.2.1 will be revised as indicated on the following page:
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(1) Drywell Floor Drain Sump Monitoring

The drywellfloor drain sump collects unidentified leakage such as leakage from control rod
drives, floor drains, valve flanges, closed cooling water for reactor services (e.g., RIP motor
cooling), condensate from the drywell atmospheric coolers, and any leakage not connected to
the drywell equipment drain sump. The sump is equipped with two pumps and special
instrumentation to measure sumpfillup and pumpout times and provide continuous sump level
rate of change monitoring with control room indication and alarm capabilities for excessive fill
rate or pumpout frequency of the pumps. The drain sump instrumentation has a sensitivity of
detecting reactor coolant leakage of 3. 785 liter/ min within a 60 minute period The alarm
setpoint has an adjustable range up to 19 liters / minfor the drywellfloor drain sump. I ii oirder to
pi-vide early wamingOoflCS leakage astheop( tors2 atcomputer basld controleroom aelann is
provided that'reciuires overator action vvidi ani 8JL/nin increase inwunidentified leakage over- our
houirs.
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Question 05.02.05-4

QUESTION:

COL Information Item 5.1 under Section 5.2.6. 1, "Conversion of Indications," in the FSAR
addresses the requirement for the applicant to provide procedures and graphs to operations for
converting the various indicators into a common leakage equivalent. The applicant's response to
COL Information Item 5.1 indicates that surveillance procedures will direct the operator to
convert the drywell leakage indications into a common leakage equivalent for unidentified and
identified leakage to ensure that leakage requirements in the technical specifications (TS) are met.
Furthermore, the applicant states, "The/, surveillance procedure measures levels in various
leakage collection tanks over prescribed time frames and converts these levels into a leakage
rate." The staff finds this methodology to be inadequate in the following areas:

(a) Only one of the four leakage detection instrumentation in the plant TS LCO 3.4.5 is
addressed. It does not have "various indicators" specified in the COL Information Item. The
applicant should specify how the rest of the various indications (i.e., drywell cooler condensate
flow, airborne particulate and airborne gaseous radioactivity monitors) conversions to a
leakage equivalent will be established and provided to operations as part of the important
parameters to be included in the surveillance procedures for determining leakage rates.

(b) The purpose of the COL procedures is not just limited to ensuring the TS limits are met. It
also provides operators leakage rates information to take actions in response to low level
leakage. (c) The applicant should address when the procedures will be available. Please include
this information in the FSAR and provide a markup in your response.

RESPONSE:

Surveillance procedures will be used by the operators to convert the various leakage
measurements into a common leakage equivalent. These procedures will use drywell floor drain
sump monitoring, airborne particulate, gaseous radioactivity, and drywell air cooler condensate
to measure flow rate and will provide for operators to take actions before the Technical
Specification limits are reached. The surveillance procedures will be completed and available
prior to ftiel load.

Section 5.2.6.1 will be revised as follows:

5.2.6.1 Conversion of Indications

The following site-specific supplement addresses COL License Information Item 5. 1.

Surveillance procedures convert the drywell leakage indications into a common leakage
equivalent for unidentified and identified leakage to ensure that leakage requirements in the
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Technical Specifications are met. Tile " .uR.eillance i)ie •e, .....I.eaSufej.e'(... ini variou6 1akag.
cTllechnitan es and cyefts the levels intoialpakago fate.
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Question 09.01.04-1

QUESTION:

RAI-SRP 9.1.4-SBPB-02 Section 9.1.4.2.7.2, "Auxiliary Platform," of the ABWR DCD
describes a maintenance platform at the reactor flange surface for in-vessel inspection and
internals servicing. This section also provides details on the construction and installation of the
platform. The STP Combined License Application (COLA) Section 9.1.4.2.7.2, "Auxiliary
Platform," describes a work platform used to support maintenance activities during a refueling
outage. The platform construction and function changed significantly from the information
provided in the ABWR DCD. In accordance with SRP 9.1.4, "Light Load Handling System
(Related to Refueling)," Section 111. 1, the reviewer verifies "The SAR information for light load
handling equipment, including storage areas, is reviewed to determine whether a seismic event
could cause damage to spent fuel or essential equipment. Equipment necessary to preclude
inadvertent criticality should be designed consistently with Regulatory Guide (RG) 1.29 Position
C. 1. Equipment failure of which could damage stored fuel or other equipment essential for plant
safety should be designed consistently with RG 1.29 Position C.2." Meeting this RG and
applicable position supports compliance with GDC 2. The applicant should provide their
evaluation of why this redesign did not require prior NRC approval by addressing the eight
conditions of 10 CFR 52, Appendix A, Section VIII.B.5.

RESPONSE:

The description of Auxiliary Platform will be restored to the ABWR DCD description in the next
COLA revision. FSAR Section 9.1.4.2.7.2 will be revised as follows:

9.1.4.2.7.2 Auxiliary Platform

The auxiliary platformi p9rvides a reaetor flange level wo~rking surfiacefor in ves-sel inspection
and reactor internalsservicig,; d permits s.ei.. ing a.. ess for the full vessel diameter. Typia
operations to be perforpme.d areý insevic insetins.. Ato hising equipment is provided wýith
this platýfom, as this function can be- per-form ed rm the refueling machine. The platfoirm
opeirates. en tracks at the reactor vessel flange level and is lowered into poskitin by, the reactor
buildng crn sn he dry~er/separator sProngbaek The platformf wseigh appro~ximately' 179
WN and featureps J.5sm. 4Wide work areas and moore,4 1mae - Tiea aZjfýmo.e is- eppliedby-a
cable froem thle re114fueling floori elevation. Tlhp ý4 fi-]i~~kt

1_ w s el to pe"val! wok 4pe insidethe -eti~ ie s e sJ ,

A , _.tv.,, ,) - .servieim,4 .. wijtttH6 . t•r., v,, tr.. t~t tttjerson n..o.., ,~o •.•.~s
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i~l ile kttMgflStTtC4Ue a!,xne wgknhefide tfnsne~a+

tIleauxl •ary platform provides a reactor flffige level Working surface for In vessel rnspectibn
and reactor intetfialAs s'c-icifig, aii peiliiis i sevicing a&&css P6Yr t£fI& fll v essel Jdiaxrieter. Typical
operations to beperlfoied ýare inervice insI~ctiois. hbis ting equ it is provided with this
platform) ais this functioni pa'n be pe1l(rormecd 1romi the rclefbe1ing,,machine. Thle platf'ormi operates
oni ftacks Att the reactor Vecssel flange leve anid Is loweredl Mito Iositioni by the reactor bui'lding
praneC uIsIMing A½ \ dre/eprfr sf tngbcK. The plajtfo rmj w1ih prxmtl 1.79 kN and
4ealturcs 5 widei w%-cork areas and 6ihdtfied tr&4eW Hieplatformipo~weris su~ppliedl by a cabke
from the refueling floor d~%,tvaion!
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Question 09.01.04-2

QUESTION:

RAI-SRP 9.1.4-SBPB-03: The STP COLA incorporated by reference Tier 1, Section 2.5.5,
"Refueling Equipment," of the ABWR DCD, which stated that the auxiliary platform provided
for servicing operations from the vessel flange level. Tier 2, Section 9.1.4.2.7.2, "Auxiliary
Platform," of the STP COLA states that the auxiliary platform sits on the cavity ledge, which is
inconsistent with the information provided in Section 2.5.5 of Tier 1 of the DCD. Also, Tier 1,
Section 2.5.5, "Refueling Equipment," of the ABWR DCD, which is incorporated by reference
in the STP COLA, describes the refueling machine as a gantry crane. Tier 2 Section 9.1.4.2.7.1,
"Refueling Machine" changed the description of the refueling machine to "similar to a gantry
style crane." Thus, there are conflicts between Tier 1 and Tier 2 information. 10 CFR 52,
Appendix A, "Design Certification Rule for the U.S. Advanced Boiling Water Reactor" Section
II. D. defines Tier 1 information, among other descriptive features, as being derived from Tier 2
information. Please provide clarifying information to reconcile the differences.

RESPONSE:

1. The description of Auxiliary Platform will be restored to the ABWR DCD description in the
next COLA revision. FSAR Section 9.1.4.2.7.2 will be revised as shown in the response to
RAI 09.01.04-1.

2. The refueling machine is a gantry crane.
7

FSAR Section 9.1.4.2.7.1 will be revised as follows:

9.1.4.2.7.1 Refueling Machine

The refueling machine- is- a gantry•, crane, is used to transport
fuel and reactor components to and from o storage and the reactor vessel. The machine spans
the spent fuel pool on bedded embedded 6 c tracks in the refueling floor. A telescoping mast
and grapple suspended from a trolley system is used to lift and orient fuel bundles for placement
in the core or storage rack. Control of the machine is from an operator station on the refueling
floor machine9, or in-part from the remote operation panel in the refueling machine remote
control room.
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Question 09.01.04-3

QUESTION:

RAI-SRP 9.1.4-SBPB-04 Table 9.1-2, "Fuel Servicing Equipment," of the STP COLA changed
the safety classification of the refueling machine from Safety Class 2 to non safety-related from
the DCD. This same table invokes the quality elements of 10 CFR 50, Appendix B,
commensurate with the importance of the requirement function. Section 1.4.4.1, "Inspection,"
states that "refueling and servicing equipment is subject to the strict controls of quality
assurance, incorporating the requirements of 10 CFR 50 Appendix B" with the refueling machine
having additional QA verification of compliance to drawing requirements. Table 3.2-1,
"Classification Summary," of the ABWR DCD, which was incorporated by reference in the STP
COLA, identifies the refueling machine as non safety-related with note (bb). Note (bb) states that
"All quality assurance requirements shall be applied to ensure that the design, construction, and
testing requirements are met." However, NUREG-0554, "Single Failure Proof Cranes," specifies
additional quality assurance elements. Section 9.1.4.2.7.1, "Refueling Equipment," classifies the
Refueling Machine as Seismic Class I and meets the requirements of NUREG-0554. NUREG-
0544, Section 10, "Quality Assurance," describes the quality assurance program needed to
comply with the NUREG-0554. The refueling machine is the only single proof machine listed in
Table 9.1-2, "Fuel Servicing Equipment," of the STP COLA. Yet it's quality assurance
requirements are not distinguished from the other components listed in the table. The applicant
should clarify and identify the quality assurance requirements for the refueling machine ensuring
that the interpretive requirements stated in Table 9.1-2 of the STP COLA are restated and in
compliance with NUREG-0554 Section 10. Table 3.2-1 should also be in compliance with
NUREG-0554.

RESPONSE:

The Quality Assurance Requirements for the Refueling Machine of"E = Elements of 10 CFR 50
Appendix B are generally applied, commensurate with the importance of the requirement
function" were consistently specified in approved DCD Table 9.1-2, "Fuel Servicing
Equipment," and Table 3.2-1 ,"Classification Summary," (Principle Component F5) and were not
revised in the FSAR.

The application of quality requirements for the refueling machine is distinguished from other
equipment in Table 9.1-2 by its function as a single-failure proof crane designed to meet the
requirements of NUREG-0554, "Single-Failure-Proof Cranes for Nuclear Power Plants," as
described in DCD (FSAR) section 9.1.4.4.1 "Inspection" and in Table 9.1-10, "Single-Failure-
Proof Cranes."

STPNOC believes that the current level of detail in the FSAR is sufficient to ensure that quality
requirements applied to the refueling machine are consistent with its single failure proof design
features. These quality requirements would include for example: (1) design and procurement
document control; (2) instructions, procedures, and drawings; (3) control of purchased material,
equipment, and services; (4) inspection; (5) testing and test control; (6) non-conforming items;
(7) corrective action; and (8) records.

No COLA revision is required as a result of this RAI response.



Question 09.01.04-4 ABR-AE-08000046
Attachment 21 (Page 1 of 1)

Question 09.01.04-4

QUESTION:

RAI-SRP 9.1.4-SBPB-05 10 CFR 52.47(b)(1) requires that COLAs contain the proposed
inspections, tests, analyses, and acceptance criteria that are necessary and sufficient to provide
reasonable assurance that, if the inspections, tests, and analyses are performed and the
acceptance criteria met, a facility that incorporates the design certification has been constructed
and will be operated in conformity with the design certification, the provisions of the Act, and
the Commission's rules and regulations. COL Information Item 9.4 instructs the applicant to
provide a confirmatory load drop analysis for the Spent Fuel Racks. The applicant has stated that
this is dependent on vendor specific information and will be provided as an FSAR amendment
and is captured in COM 9.1-2.
Please explain how capturing the COL Information Item 9.4 in, COM 9.1-2 meets the
requirements of 10 CFR 52.47(b) (1).

RESPONSE:

10 CFR 50.47 (b) (1) applies to a Design Certification applicant. As evidenced by Appendix A to
Part 52, 10 CFR 50.47 (b) (1) has been satisfied for the ABWR.

No COLA revision is required as a result of this RAI response.
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Question 09.01.04-5

QUESTION:

STD DEP 9.1-1, "Update of Fuel Storage and Handling Equipment," states that the vacuum
sipper was deleted. Figure 9.1-7, "Fuel Pool Vacuum Sipper", was deleted. Yet Section
9.1.4.2.3.5, "Fuel Pool Vacuum Sipper", was modified and remains part of the application.
Please explain the apparent inconsistency.

RESPONSE:

1. The Fuel Assembly Sampler will be used instead of the Fuel Pool Vacuum Sipper.
Therefore, FSAR Sections 9.1.4.2.3.5, 9.1.4.2.7.3, and 9.1.4.2.10.2.3.4 will be revised and
Figure 9.1-11 restored.

FSAR subsection 9.1.4.2.3.5 will no longer be used and is revised as follows:

9.1.4.2.35 Fuei Pool 9 7uu iSipperi Not Used
Th- /IJ pool , ' fa m spr Fzr 9. 1 7)p!ýds a ~ noi isi~f~ 0z1sp

ae jg [ n (nd adoitio s (gar f'onat,u ined otaex r
~ he fufel is~aoR-04eetaiwv-p itr p<~ce ~44+k-ýR

storage racký, !ýth si'spectt df' iiss'mb' is p/a di i'wicuitoi ontaiiler. , ptirltia'i u
is esta blishetdi hith& gase 4 oun WO/ 1-~fc tL "eby h

o~e lie M/ a, -401i1n j~oduci-!gas lek-agei

FSAR subsection 9.1.4.2.7.3 will be revised to restore the approved DCD text (italics) with
appropriate changes [deletions (strikethroughs) and additions (regular font, underlined text)] as
follows:

9.1.4.2.7.3 liueAsseivb'ly, Sampler _______ _________

Vju a al" osonll apra•• ,e2,g................mp.. for

a i a nlalysis Ifrom fu lc bundles 47i he ..... u........ ........... ..l as . ..l
consistIs Voj Ll sampling~-Ateitien-heiad, twoý a.samnj liqgcan n inter-conneticlng tubbig I'lg.T
saip/ili4 " flea1d consists oh't~v sipping tubes.-e tff .J<i~rd ,olfer fo;r)I"- c

~~~~~4-, an apr r~bow efuehling nuachine6
;2rapple with the 'sa ixiliif head: i's h-wer&over the fuel in. the' core to obtain 'the wawter sami~ples.
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FSAR subsection 9.1.4.2.10.2.3.4 will be revised to restore the approved DCD text (italics) with
appropriate changes [deletions (strikethroughs) and additions (regular font, underlined text)] as
follows:

9.1.4.2.10.2.3.4 FuelAssemblSa _______

umring reactor operationo tradiation /cv/ e.P io I
hs 13 otd(tor Cot- mIe siampled dain I shutdown to locate any tea ekingfl

as~rn'Ie The sipping wtube is ýtttach~cdon the Tet'rellin!machine grapple,\ Wat:r~ iffid th&c 1,iU I
ch annel.s sipped and te e is sensedby the detector: .he el e
isolates tqj`1 tldfozr~ bundl r~'i h istosw5iraznthzg' A1 '

emd if! wý'' H ri~o dlc. toentidt (I 5zhl~iise defctjvAtrV iiuts lie wtil'
sarnpZ~ti? 1)rlhý iol itiic tlia~jks.4 J1a (1 i buindle isfinnd, it'is transftrredll 11to

~~entffiel q_41pei kjfectilvfze wtoage 'Q)n~r l
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Question 11.04-1

QUESTION:

STD DEP 11.4-1, "Radioactive Solid Waste Update," completely replaces the approved solid
waste management system design as approved in the ABWR DCD. The change describes
including deleting equipment, adding tanks, and using modular equipment. Section 3 of the
Departures Report indicates that this departure has been evaluated and determined to comply
with the requirements of 10 CFR 52, Appendix A, Section VIII.B.5. However, because the DCD
was completely replaced and the system redesigned, the staff has not been able to find enough
information to determine the acceptability of the applicant's evaluation per the requirements in
10 CFR 52, Appendix A, Section VIII.B.5. Provide this evaluation to confirm that the
requirements in 10 CFR 52, Appendix A, Section VIII.B.5 have been satisfied.

RESPONSE:

The 10 CFR 52, Appendix A, Section VIII.B.5 screening evaluations were re-created as part of
the COLA Rev 2 effort since the previous documents were not available. The evaluation for DEP
11.4-1 is attached.

No COLA revision is required as a result of this response.
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10 CFR 52 Review of Proposed COLA Changes (1/3)

U7-P-L02-00()/REV 0 10 CFR 52 Review of Proposed COLA Changes Form I page I of 3

Candidate Change Number 2007011 COLA Part 2 (FSAR) Section 11.4

Does the proposed change affect Tier I information, Tier 2* information,
I. Technical Specifications, bases for the Technical Specifications, or operational YES o NO M

requirements? .....
If the answer is "YES", the screen is complete and the change must have prior approval by the NRC. If the
answer is "NO", go to Question 2.
2. 1 Does the change consist ONLY of format modifications or rewording for YES [ NO *

clarification and/or editorial correction with no change to meaning or intent?
If the ansWer is "YES", the screen is complete and the change may proceed. If the answer is "NO", go to
Question 3.
3 1 Does the proposed change affect ONLY information that is not within the scope YES NO a

of the ABWR DCD? I I
If the answer is "YES", the screen is complete and the change may proceed. If the answer is "NO", continue
with the rest of the screening questions below.

Could the Proposed change result in more than a minimal increase in the
4. frequency of occurrence of an accident previously evaluated in the plant-specific YES o NO u

DCD? .. .
Could the proposed change result in more than a minimal increase in the

5. likelihood of occurrence of a malfunction of a structure, system, or component YES 0 NO a
(SSC) important to safety previously evaluated in the plant-specific DCD? ....

6. Could the proposed change result in more than a minimal increase in the Y o NO aconsequences of an accident previously evaluated in the plant-specific DCD?
Could the proposed change result *in more than a minimal increase in the

7. consequences of a malfunction of an SSC important to safety previously YES 0 NO a
evaluated in the plant-specific DM?

8. Could the proposed change create a possibility for an accident of a different type YES 0 NO *
than any evaluated previously in the plant-specific DCD?
Could the proposed change create a possibility for a malfunction of an SSC

9. important to safety with a different result than any evaluated previously in the YES o NO M
plant-specific DCD?

i0. Could the proposed change result in a design basis limit for a fission product YES o NO a
barrier as described in the plant-specific DCD being exceeded or altered? YS .N.
Could the proposed change result in a departure from a method of evaluation

11. described in the plant-specific DCD used in establishing the design bases or in YES 0 NO I
the safety analyses?
Could there be a substantial increase in the probability of an ex-vessel severe

12. accident such that a particular ex-vessel severe accident previously reviewed and YES 3 NO 0
determined to be not credible could become credible? 1

13. Could there be a substantial increase in the consequences to the public of E o NO a
particular ex-vessel severe accident previously reviewed? I

If the answer to any of Questions 4 through 13 is "YES,", a detailed explanation must be provided on the next
page. .... .
PREPARER fSIGN/PL4 T) DATE4/ O FAT /7. _,~.<-<,<.' .('~ f
IN9J•EPENDENT REVIEWR ($i1N/PRINT) DATE.,
THL I , / 7 /W/a .- bl h i S B) RTNE h AS PROFTE. ?, i/THIS FORM/ E COP D~l, SHALL BE RETAINED AS PART OF THE CHANGEVLDTO PACKAGE.
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10 CFR 52 Review of Proposed COLA Changes (2/3)

U7-P-Lt2-000,IRV 0 10 CFR 52 Review of Proposed COLA Changes Formi T page2 of 3

Question number 4-13 for which the answer is "Yes"

Conclusion: Is prior NRC approval required? YES N
Detailed Explanation:

This departure (1) changes the Solid Waste Management System from a system using permanent volume
reduction and solidification equipment to a mobile dewatering and packaging system and (2) adds additional
tanks and pumps.

Evaluation Summary:

1. A standard search of the STP 3 & 4 COLA, DCD, and Technical Specifications and bases was
performed for keywords "solid radwaste" and "SWMS." The Tier 1, Tier 2*, technical specifications
and bases were reviewed and were found not to be impacted by this departure, Tier 2 Sections 11.4 and
12.2 were found to be impacted by this departure.

2. This departure is a Tier 2 design change and therefore is more than editorial.

3. This departure affects Tier 2 of the DCD.

4. No fundamentally new processes or equipment are introduced by the changes to the Solid Waste
Management System (SWMS) and the complexity of the system is reduced (i.e., the incinerator, the
dryer, the compactor, and the radwaste solidification system are removed). The limiting accident for
the Radwaste Building is the failure of the Low Conductivity Waste (LCW) collector tank and the
subsequent airborne release which is described in Section 15.7.3 of the DCD. The capacity of the
SWMS tanks is not increased, therefore, the LWC Collector Tank failure remains the limiting accident.
Therefore, the proposed change does not result in more than a minimal increase in the frequency of the
limiting accident previously evaluated in the plant-specific DCD.

5. No fundamentally different processes or equipment are introduced by the changes to the SWMS,
Complex components, which are more prone to malfunction than other components in the SWMS (i.e.,
incinerator, the dryer, the compactor, and the radwaste solidification system), are removed as part of
these changes. Other changes use components that are comparable to those described in the
plant-specific DCD. Therefore, the proposed change does not result in more than a minimal increase
in the occurrence of a malfunction of a structure, system, or component (SSC) important to safety
previously evaluated in the plant-specific DCD.

6. The description of the limiting accident associated with the Radwaste Building, which is described in
DCD Section 15.7.3, states that the Radwaste Building is a Seismic Category I Structure. As part of
these changes, the Radwaste Building structure will be designed in accordance with the seismic
requirements of Regulatory Guide 1.143 and will not be Seismic Category I. However, the tank
cubicles are lined with steel to a height capable of retaining the contents of the tank. Therefore,
postulated release to the groundwater is not considered credible. Therefore, the proposed change does
not result in more than a minimal increase in the consequences of the limiting accident previously
evaluated in the plant-specific DCD.
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10 CFR 52 Review of Proposed COLA Changes (3/3)

U7'P-L02-0001/REV 0 1 10 CFR 52 Review of Proposed COLA Changes Form I page 3 of 3
Question number 4-13 for which the answer is "Yes"

7. No fundamentally different processes or equipment are being introduced by the changes to the SWMS.
Components, which contain concentrated radionuclides at high temperatures (i.e., the incinerator, the
Concentrated Waste Tank, and the dryer), are removed as part of these changes. Other changes use
components that are comparable to the design described in the plant-specific DCD. Removal of thesesystems reduces the potential consequences of a malfunction by eliminating the potential for
malfunctions.. Therefore, the proposed change does not result in more than a minimal increase in the
consequences of the malfunction of a SSC important to safety.

8. No fundamentally new processes or equipment are being introduced by the changes to the SWMS.
Therefore, the proposed change does not create the possibility for an accident of a different type than
evaluated previously in the plant-specific DCD.

9. No fundamentally new processes or equipment are being introduced by the changes to the SWMS.
Therefore, the proposed changes do not create the possibility for a malfunction of an SSC important to
safety with a different result than evaluated previously in the plant-specific DCD

10. The changes to the SWMS do not involve any interaction with the fuel, reactor system boundary, or the
containment boundary. Therefore, the proposed change does not affect the fission product barrier asdescribed in the plant-specific DCD.

11. The SWMS design basis waste quantities and characteristics are similar to those described in the DCD.
The limiting safety analysis for the Radwaste Building is described in Section 15.7.3 of the DCD and
the method of performing the analysis does not change. Therefore, the proposed change does not
result in a departure from the method of evaluation described in the plant-specific DCD used in
establishing the design basis or in safety analysis.

12. The changes to the SWMS do not involve any interaction with fuel, reactor system boundary, or thecontainment structure or interact directly with systems associated with ex-vessel severe accidents.
Therefore, there is no substantial increase in the probability of an ex-vessel severe accident such that a
particular ex-vessel severe service accident previously reviewed and determined to be not credible could
become credible.

13. The changes to the SWMS do not involve any interaction with fuel, reactor system boundary, or thecontainment structure or interact directly with systems associated with ex-vessel severe accidents or
severe accident mitigation. Therefore, there is no substantial increase in the consequences to the public
of a particular ex-vessel severe accident that was previously reviewed.
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Question 11.04-2

QUESTION:

STP Section 13.4S "Operational Program Implementation," states that "Descriptions of these
operational programs, consistent with the definition of "fully described" in the Staff
Requirements Memorandum for SECY-05-0197, are provided in the FSAR sections noted in
Table 13.4S-1." On Table 13.4S-1, the Process Control Program (PCP) references application
Section 11.4 as the section where this program is "fully described." Please justify how the
description contained in Section 11.4 is consistent with the definition of "fully described" or
provide additional detail regarding the PCP.

RESPONSE:

Chapter 11, Subsections 11.4.3.1(2) and 11.4.3.1(3) of the FSAR state that the PCP utilized by
Units 1 & 2 is provided with the COL application. The PCP governing procedure was provided
as Attachment 8 to the COL application. This document is a site procedure that will apply to all
operating Units on site, fully describing the Process Control Program. Therefore it will also be
utilized for Units 3 & 4. The FSAR will be revised to clarify this as shown below:

11.4.3 Plant-Specific Solid Radwaste Information

(2) The wet waste solidification process and the spent resin and sludge dewatering
process will result in products that comply with 10 CFR 61.56 for STP 3 & 4 as
provided in Radioactive Waste Process Control Program (PCP). The 'ite PCP
utilized by Units 1 & 2 is provided with the COL application, and wlIbe
h1 ktcd hy Units 3)& The latest revision will be provided as per the
schedule in Table 13.4S-1.

(3) Establishment and implementation of a process control program (PCP) for the
dewatering processing of the spent resins and filter sludges for STP 3 & 4 is
provided in Radioactive Waste Process Control Program (PCP). The sitePCP
utilized by Units 1 & 2 is provided with the COL application, and wI be
ibpeentedy 3m & 4. The latest revision will be provided as per the
schedule in Table 13.4S-1.
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ABSTRACT

Soil distribution coefficients, Kd values (the ratio of radionuclide concentration sorbed to the
concentration in the aqueous phase), were determined in support of the Combined License
application for the South Texas Project Electric Generating Station site in Matagorda County,
Texas. Twenty soil samples and twenty representative groundwater samples from the South
Texas Project site were provided for the Savannah River National Laboratory to conduct site-
specific KQ determinations of cesium (Cs), cobalt (Co), iron (Fe), nickel (Ni), strontium (Sr),
and plutonium (Pu). All measurements were conducted in duplicate with gamma emitting
radioisotopes of these elements. Additionally, the pH and the cation exchange capacity of
the soils were also measured. The median Kd values in units of mL/g were: Cs 227.4, Co
10.6, Fe >1232.8, Ni 37.2, Sr 1.9, and Pu 421.0. pH values of these sediments were
remarkably uniform, ranging from 8.57 to 9.33, with a mean pH value of 9.08 + 0.22. Cation
exchange capacity values had a wide range from 0.28 and 12.2 milliequivalent/100 g soil
(meq/100g), with a mean of 1.61 ± 2.14 meq/100g. Correlations of soil pH, cation exchange
capacity, and Co- Sr-, and Cs-Kd values were calculated; similar correlations with Fe-, Ni,
and Pu-Kd values were not permitted due to the presence of greater than numbers. All three
Kd values were highly correlated to CEC and pH (probability > 0.01, 19 degrees of freedom).
The Kd values reported here will provide the necessary sorption data for assessing the risk
associated with subsurface movement of Cs, Co, Fe, Ni, Sr, and Pu at the South Texas
Project Electric Generating Station site.

9
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.1.0 INTRODUCTION

Distribution coefficients, Kd values, when used in reactive transport codes are conditional on
the sediment type and groundwater (Krupka et al 1999a). For this reason it is ideal to use Kd

values derived from site-specific materials when possible. The objective of this project was
to provide site-specific cesium (Cs), cobalt (Co), iron (Fe), nickel (Ni), strontium (Sr), and
plutonium (Pu) Kd values for the Combined License (COL) application at the South Texas
Project site. Twenty soil samples and twenty groundwater samples from the site were
provided for use in this study by MACTEC Engineering (Raleigh, NC). Additionally, soil
pH and cation exchange capacity (CEC) were measured.

2.0 MATERIALS AND METHODS

The materials and methods for this project are described in detail in Appendix A. The Kd

determinations were based on "ASTM D 4646: Standard test method for 24-hr batch-type
measurement of contaminant sorption by soils and sediments" (Appendix A). CEC was
measured following the standard procedure, "EPA Method 9081 for Cation-Exchange
Capacity of Soils (Sodium Acetate)" (Appendix A). pH was measured by the standard
method "ASTM D 4972-01 Standard Test Method for pH of Soils" (Appendix A). The
following is a brief description of the materials and methods of this testing to permit
understanding of the results.

2.1 MATERIALS

The soil samples and their corresponding groundwater samples from the South Texas Project
Electric Generating Station site are described in Table 1. The radionuclides used in the Kd
measurements were gamma emitters purchased from Eckert & Ziegler Analytics (Atlanta,
Georgia, this company use to be Analytics, Inc.). The radioisotope certifications are
provided in Appendix B.

The solid/groundwater suspensions used in the Kd determinations were spiked to yield the
following concentrations:

* 1.8e-6 Ci/L "7Co,
* 2.Oe-6 Ci/L 1 7Cs,
* 1.3e-6 Ci/L85Sr,
• 8.8e-7 Ci/L 55Fe,

. 2.2e-7 Ci/L 59Ni, and

* 4.Oe-7 Ci/L 2 38pu.

The concentrations of the radionuclides used in these tests were carefully selected so that the
concentrations of the spiked solutes would not exceed the linear sorption range. In the linear
range, the Kd construct is appropriate to use. At higher concentrations, it is often necessary
to use more complicated models, such as the. Freundlich model. Another concern with using
elevated radionuclide concentrations is the increased likelihood of promoting radionuclide

10
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precipitation. If precipitation occurs, the measurement would incorrectly attribute reversible
sorption to the Kd values, where in fact "less reversible" precipitation occurred. (The latter
should be described with a solubility constant and not a Kd value.) The tests were conducted
at several orders of magnitude lower concentrations than would be necessary for precipitation
of these elements. Regarding non-linear sorption, Krupka et al. (1999b) reported that non-
linear sorption of Cs occurs at concentrations greater than about .-10 M (or 0.12 Ci/L '3 7Cs)
and Sr at about 10-7 M (or 1.2e-3 Ci/L 90Sr).

The magnitude of sorption to geological materials does not vary with isotope. So even if the
COL is interested in making transport calculations with different isotopes of the elements
mentioned above, the Kd values will remaifi the same. At these very low concentrations,
competition for sorption sites as a result of introducing more than one radionuclide at a time
is essentially non-existent.

Table 1. Soil and groundwater pairing used in Kd measurements.

SRNL Tube #
501

502
503
504
505

506
507
508
509
510
511
512
513

514
515
516
517
518
519

520

Boring/Sample
Number

B308/SS15
B308/SS25
B332/SS12
B332/SS23

B348/SS8

B348/SS!17
B349/SS14
B349/SS23
B408/SS14

B408/SS22
B438/SS12
B438/SS24
B910/SS14

B 910/SS24
B930/SS14
B930/SS27
B933/SS14
B933/SS24
B934/SS 15

B934/SS26

Ground-water
308-U
308-L
332-U
332-La
348-U

348-L

349-U
349-L
408-U
408-L

438-U
438-L
910-U

910-L
930-U

930-L

933-U
933-L
934-U

934-L

11
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2.2 METHODS

2.3 pH

pH was determined following ASTM D4972-01 (Appendix A). Briefly, 10 g of air-dried soil
that had been sieved through a' number 10 sieve (2-mm openings) was combined with either
10 mL water or 10 mL 0.01 M CaC12. These suspensions were mixed and then permitted to
stand for 1 h. The pH was then measured with a pH meter. All analyses were conducted in
duplicate. Calibration and standards results are discussed in Section 2.6.1.

2.4 CATION EXCHANGE CAPACITY

Cation exchange capacity (CEC) was determined following EPA Method 9081 (Appendix
A). Briefly, 4 to 6 g of air dried soil that had been sieved through a number 10 sieve (2-mm
openings) was put in contact with a Na+ solution to saturate the soil exchange sites with Na+.
Then the interstial aqueous Na÷ was washed out of the sediment with isopropyl alcohol. The
Na+ saturated sediment was then put in contact with a NH42 solution to desorb all the Na+on
the soil surface. This NH4+ wash, exchanged the adsorbed Na÷ into the aqueous phase, where
it was measured by ICP-AES. Aqueous Na+ concentrations were used to calculate the CEC
in units of meq/100 g.

Two CEC QC standards were included for every 10 samples. One QC standard was a blank
tube that contained only liquids, sans sediment. It provided a measure of how clean the
chemicals were and whether Na may have entered the samples as an experimental artifact.
The calculated CEC value was corrected for this background Na concentration. The second
CEC QC standard was a SRNL sediment for which the CEC Value was known (Subsurface
Clayey Sediment: CEC is 5.81 ± 1.03 meq/1 00 g). QA for the analytical measurement of Na
by ICP-AES is described below in Section 2.6.2.

2.5 Kd VALUES

Detailed descriptions of the methods used to measure radioisotope and stable isotope K1d

values is presented in Appendix A. Briefly, two near identical sets of measurements were
conducted, the first was spiked with 57Co; 137Cs, and 85Sr, and the second was spiked with55Fe, 59Ni, and 238Pu. These radionuclides were separated in this manner to ease analytical
detection of the radionuclides. For both experiments, the soil samples were air dried and
then passed through a 2-mm sieve. A 0.5-g aliquot of the dried solid phase was added to a
15-mL centrifuge tube, followed by 12 mL of groundwater. The suspension was mixed
overnight to pre-equilibrate the sediments with the groundwater prior to adding the
radionuclides. To separate the liquid and solid phases, the tubes were centrifuged and the
aqueous phase was decanted and disposed.

Following pre-equilibrating the soil samples, 10 mL of groundwater was added to the tubes
followed by 170 gL of the appropriate gamma spike solution (either the 57Co/ 137 Cs/8 5Sr

mixture or the 55Fe/59Ni/z38pu mixture). Because the background solutions of the spikes were
very acidic (-0. 1 M HCl for the radioisotopes spike solution and 2% HN0 3 for the Fe and Ru

12



WSRC-STI-2007-00367'

spike solution), it was necessary to adjust the pH by adding base to each suspensions until the
.pH returned to approximately thateofibackground. It is important to maintain background pH
levels in Kd measurements because pH can influence the extent that radionuclides sorb to
sediments. The suspensions were periodically shaken over a two day contact period. At the
end of the contact period, the samples were permitted to settle and the aqueous phase was
passed through a 0.1 gm filter. The 5 7Co/ 13 7Cs/8 5Sr samples were analyzed by standard high-
energy liquid gamma spectroscopy. The 55Fe/59Ni/ 238pu samples contained low-energy
gamma emitters and were first plated before counting by gamma spectroscopy.

All Kd measurements were conducted in duplicate. Three positive controls (spikes only in
groundwater, no solid phase added) and two negative controls (groundwater only samples, no
soil and no spike were added). Therefore a total of 94 test tubes were prepared for this study:

For the 57Co/I3 7Cs/15 Sr Kd determinations: (2 reps x'20 sediments) + 3 positive
controls + 2 negative controls = 45 test tubes for the radioisotope study

For the 55Fe/ 59Ni/2 38Pu Kd determinations: (2 reps x 20 sediments) + 3 positive
controls + 4 negative controls = 47 test tubes for the stable isotope study

The three positive controls provided estimates of radionuclide concentrations in the absence
of sediment and accounted for any sorption to the labware that may have occurred as an
experimental artifact. It provided a direct measure of the radionuclide concentration
introduced to the sample. The negative controls provided a measure of how much of the
radionuclides were in the native groundwater, either as a cross contaminations during the
assay or as an existing contaminant at the study site. All negative controls had below
detection limit concentrations of radionuclides. The negative controls were not used in the
calculation of Kd values.

The lab notebook used to record the activity of this work was WSRC-NB-2007-00029. This
unclassified notebook will be kept "permanently" by the Department of Energy.

There were no problems encountered in sample receipt, login, and analysis. Prior to shipment
to SRNL, soil sample'B-308 SS-1 5 was repackaged after the original jar cracked/broke in the
field. Based on a thorough visual inspection, no glass pieces were observed in the sample.
Subsequent testing of this sample produced no unusual results.

2.6 ANALYTICAL STANDARDS

2.6.1- pH Analyses

pH was measured on a Accumet, AR20 meter. The instrument was calibrated at the start and
end of measurements and between every 20 samples. All calibration slopes were within
specification, i.e., slopes were >95% and <105% (Table 12). Furthermore, a pH 7.0 buffer
was measured before and after calibration, and the difference between these values were
always within specification, i.e., <10% (Table 12). A SRNL standard for soil pH
(Subsurface Clayey Sediment; pH 4.35 ± 0.15) was analyzed before and after measuring the

13
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STP samples. The measured pH values of the standard were within specifications, i.e., within
the standard deviation of the mean (Table 2.

2.6.2 ICP-AES Analyses

ICP-AES was used to measure aqueous Na concentrations for use in the CEC determinations.
The ICP-AES calibration procedure used for these measurements are presented in detail in
"Perkin-Elmer Optima 3000 ICP-AES" (Manual L16.1, Procedure ADS-1510, Rev. 5,
Washington Savannah River Company, Aiken, SC). This document has been submitted and
accepted as part of the Document Submittal Requirements for this project. Four calibrations
were conducted for the ICP-AES analyses (shown in Appendix C; Table 14). Calibration
coefficients had to have a value >0.995, and they did. All standards had to have a relative
standard deviation (RSD) of ±10% before and after calibration, and they did.

2.6.3 Gamma Analyses

The gamma spectroscopy calibration procedure used for this test is presented in detail in
"Gamma Sample Preparation and Analysis (-y-PHA)" (Manual L16.1, Procedure ADS-2420,
Rev. 4, Washington Savannah River Company, Aiken, SC). This document has been
submitted and accepted as part of the Document Submittal Requirements for this project.

The QA standards contained nine peak energies that spanned the gamma energy range of
interest. These were measured each working day prior to analyzing any samples. The results
from these QA analyses are presented in Appendix C; Table 16. A mark in the QA results in
the "Deviation/Flags" column of "In" means the measured value needs to be "investigated",
but the instrument is within specifications of the standard. A "Deviation/Flags" comment of
"Ac" means the measured value is outside the acceptable range and "action" is required. The
"action" flag indicates that the analyses results are unacceptable. During the 12 days of
analysis, there were a total of 345 standard energies that were measured, of which four
"investigate" flag and zero "action" flags were identified. Since the four "investigate" flags
were not three back-to-back days on the same instrument, no action was required. These
results indicate that all measurement QA standards were within specification.

3.0 RESULTS

3.1 pH

pH was measured in water and a 0.01 M CaCI2 solution (Table 2; raw data presented in Table
13). pH(CaCI2) has an agricultural origin and is less important than the pH(H20) when
discussing contaminant transport calculations and regulator requirements. As expected the
pH(CaC12) is lower than pH(H20) due to the exchange of surface protons by the solution
Ca2+ ions of the former. The pH (H20) values had a very narrow range, 8.57 to 9.33,
suggesting that the system was buffered by carbonate minerals (Table 3). The mean and
median pH(H20) values were about the same, pH 9.08 and 9.13, respectively. The
pH(CaC12) values also had a very narrow range, but they were lower than the pH(H 20)
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values, 7.93 to 8.32. The two values were strongly correlated; the correlation coefficient (r)
was 0.746, which is significant at probability < 0.01 for 19 degrees of freedom (d.f.) (Table
5).

Table 2. Soil pH values.

pH(H20) pH(CaCi2)

ED # Avg Stdev Avg Stdev
SRNL Std. (4.35 4: 0.15) 4.37 0.12 NA NA

B308/SS15 8.97 0.04 8.16 0.01
B308/SS25 9.10 0.01 8.15 0.00
B332/SS12 9.27 0.01 8.31 0.02
B332/SS23 8.94 0.01 8.17 0.01
B348/SS8 9.22 0.04 8.17 0.02

B348/SS17 9.23 0.01 8.21 0.00
B349/SS14 9.33 0.00 8.25 0.01
B349/SS23 9.27 0.01 8.18 0.01
B408/SS 14 9.06 0.01 8.16 0.02
B408/S$22 9.14 0.01 8.16 0.00
B438/SS12 9.12 0.01 8.15 0.00
B438/SS24 8.63 0.00 8.03 0.02
B910/SS14 8.91 0.28 8.17 0.01
B910/SS24 8.58 0.01 7.95 0.02
B930/SS14 8.91 0.01 8.05 0.00
B930/S$27 9.24 0.03 8.27 0.02
B933/SS14 9.32 0.01 8.20 0.00
B933/SS24 9.23 0.01 8.26 0.01
B934/SS15 9.24 0.04 8.21 0.02
B934/SS26' 8.92 0.01 8.30 0.01

SRNL Std. (4.35 ± 0.15) 4.33 0.06 NA NA
pH measurements conducted in duplicate.

Table 3. Soil pH and CEC descriptive statistics of the 40 measurements.

Mean
Median
Standard Deviation
Range
Minimum
Maximum
Count

pH
(H20)
9.08
9.13

0.217
0.76
8.57
9.33
40

pH
(CaCI2)

8.17
8.17

0.0875
0.39
7.93
8.32
40

CEC
(meg/100g)

1.61
0.90
2.14
11.9
0.28
12.2
40

15



WSRC-STI-2007-00367

16



WSRC-STI-2007-00367

3.2 CATION EXCHANGE CAPACITY

The CEC values for these soils are presented in Table 4 (the data used to calculate CEC
values are presented in Appendix D, Table 15). They tend to be low, characteristic of
subsurface aquifer material. The mean CEC was 1.61 ± 2.14 meq/100 g and it had a wide
range of values, 0.28 to 12.2 meq/100 g Table 3. Such a wide range is consistent with their
divergent appearance, both in color and texture. It is not known why there was an inverse
significant relationship between CEC and both pH measurements (Table 5). One possible
explanation is that the mineralogy changed with p1, such that the low CEC minerals were
more abundant at higher pH values. For example, the abundance of calcite (CaCO3) is
closely controlled by pH.

3.3 Kd VALUES

The Co, Cs, and Sr Kd values for the 20 samples are presented in Table 6 (the data used to
calculate these Kd values is presented in Table 15 and Table 17). The Fe, Ni, and Pu Kd
values are presented in Table 7. The associated descriptive statistics are presented in Table
8. With few exceptions, the standard deviation of duplicate measurements was relatively
quite low for Co, Cs, and Sr (Table 6). The standard deviation of the duplicate
measurements of Fe, Ni, and Pu (Table 7) were larger, in part due to the presence of greater-
than values. The range of the 20 Co and Sr Kd values was relatively small, whereas that of
Cs, Fe, Ni, and Pu were appreciably larger (Table 8).

A ranking of Kd values by their median values is:

Sr (1.9 mL/g) < Co (10.6 mL/g) < Cs (227.4 mL/g);

There was approximately an order of magnitude increase between these ranked median Kd

value (Table 8). The value of the Kd values at the STP site are quite similar to those at the
Savannah River Site and they have similar rankings (Kaplan 2006).. At the Savannah River
Site, the best estimates for:

* Sr Kd values are 5 mL/g for sandy sediments and 17 mL/g for clayey sediments,
* Co Kd values are 7 mL/g for sandy sediments and 30 mL/g for clayey sediments, and
* Cs Kd values are 50 mL/g for sandy sediments and 250 mL/g for clayey sediments.

Detailed data used to calculate each Kd value, including soil weight and solution volume, are
presented in Appendix D (Table 11 and Table 18).

Regression analysis was conducted with the Co, Sr, and Cs Kd values, but not Fe-, Ni-, and
Pu Kd values because latter data sets contained less-than values. Sr, Co, and Cs Kd values
had very strong correlations to pH, and especially to CEC (Table 9). These correlations are
stronger than is commonly measured (Krupka et al. 1999b). The strong correlation with CEC
has important implications for the transport models. It suggests that cation exchange is the
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dominant process by which these radionuclides sorb to the sediment (as oppose to surface
complexation or precipitation). This gives credence for the selection of the Kd construct to
describe the geochemical behavior of these radionuclides at the STP site.

Table 4. Cation exchange capacity (meq/1 00g).

[Nal
STP Soil Rep (ppm) CEC (meq/100 g) avg CEC (meg/100g) stdev CEC (meg/100g)
B308/SS15 1 0.82 0.749 0.095

2 0.68
B308/SS25 1 3.69 3.365 0.466

2 3.04

B332/SS12 1 0.47 0.376 0.137
2 0.28

B332/SS23 1 0.50 0.632 0.182
2 0.76

B348/SS8 1 0.97 0.841 0.177
2 0.72

Blank # 1•b) 1 2.75
Std #1(a) 1 3.30
B348/SS17 1 0.76 0.822 0.093

2 0.89
B349/SS14 1 0.48 0.636 0.219

2 0.79
B349/SS23 1 1.36 1.138 0.319

2 0.91
B408/SS14 1 0.70 0.726 0.032

2 0.75
B408/SS22 1 0.89 0.925 0.043

2 0.96
Blank # 2 (b) 1 1.693
Std #2 (a) 1 6.65
B438/SS12 1 2.53 2.072 0.652

2 1.61
B438/SS24 1 1.30 0.921 0.541

2 0.54
B910/SS14 1 1.19 1.295 0.150

2 1.40

B910/SS24 1 7.62 9.889 3.215
2 12.16

B930/SS14 1 2.06 2.539 0.684
2 3.02

Blank # 3 (b) 1 <0.237
Std #3 (a) 1 5.48
B930/SS27 1 0.49 0.509 0.021

2 0.52
B933/SS14 1 2.05 1.928 0.170

2 1.81
B933/SS24 1 0.83 0.850 0.023

2 0.87

B934/SS15 1 1.26 1.300 .0.060
2 1.34

B934/SS26 1 0.99 0.750 0.339
2 0.51

Blank #4 (b) 1 2.21
Std #4 ('a) 1 6.27
(") The CEC standard used in this test was created by SRNL. The CEC of this standard, "Subsurface Clayey Sediment" is

5.81 ± 1.03 meq/100 g.

('b) The Blanks were negative controls, without soil. All CEC values were corrected for the Na concentrations in the Blank
controls.
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Table 5. Correlation coefficients between pH and CEC.

CEC pH (H20)

pH (H20) -0.536(a)

pH (CaC12) -0.698(°) 0.754()
(a) All coefficients > 0.433, are significant at a probability of < 0.05 (for 19 degrees of
freedom).
(b) All coefficients > 0.549, are significant at a probability of < 0.01 (for 19 degrees of
freedom).
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Table 6. Summary table of Co, Sr, and Cs Kd values for soils collected at the STP site (units: mL/g).
Boring/ Ground- Rep

1
') Avg. Soil Co Kd Sr Kd Cs Kd Co Kd Sr Kd Cs Kd

Sample No water pH (H20)"a) Average Std. Dev. c Average Std. Dev. Average Std. Dev.

RBA5/S15 308TU 1 • 16 142

B308/SS25

B332/SS12

B332/SS23

B348/SS8

B348/SS17

B349/SS14

B349/SS23

B408/SS14

B408/SS22

B438/SS12

B438/SS24

B910/SS14

B910/SS24

B930/SS14

B930/SS27

"B933/SS14

B933/SS24

B934/SS1 5

B934/SS26

308-L

332-U

332-La

348-U

348-L

349-U

349-L

408-U

408-L

438-U

438-L

910-U

910-L

930-U

930-L

933-U

933-L

934-U

934-L

8.15

8.31

8.17

8.17

8.21

8.25

8.18

8.16

8.16

8.15

8.03

8.17

7.95

8.05

8.27

8.20

8.26

8.21

8.30

12.8

13.4

20.8

6.7

6.2

8.2

8.4

11.0

10.9

9.0

10.2

9.5

6.0

15.0

11.2

16.7

13.8

13.1

9.4

14.1

11.5

6.3

4.7

9.9

10.6

24.9

23.2

12.1

10.3

6.3

5.4

14.3

15.5

5.9

5.8

6.3

6.4

6.0

7.3

2.3 368.9

1.8 351.0

1.8 328.2

2.8 735.3

1.4 59.5

1.6 62.6

1.6 160.2

1.5 160.1

1.7 433.1

2.4 263.2

1.3 288.9

2.6 196.4

1.5 182.8

0.6 112.0

3.1 553.,5

2.7 265.6

4.3 197.7

2.0 180.5

2.6 607.7

1.8 432.3

2.1 334.6

1.4 307.4

1.6 123.3

0.3 84.7

1.3 206.0

2.0 218.3

7.1 3017.4

5.9 2971.3

3.5 561.8

2.6 547.2

1.6 89.9

1.1 76.8

2.9 513.3

3.1 459.0

1.3 78.6

1.1 78.5

1.3 119.0

1.8 107.3

1.3 53.6

2.4 59.4

13.5 1.0 2.1 0.4 359.9 12.7

17.1

6.4

8.3

10.9

9.6

7.7

13.1

15.2

11.2

12.8

5.5

10.3

24.1

11.2

5.9

14.9

5.8

6.3

6.6

5.3

0.3

0.1

0.1

0.8

2.5

2.7

2.0

2.6

1.8

1.2

0.5

1.2

1.3

0.6

0.8

0.1

0.1

0.9

2.3

1.5

1.6

2.0

2.0

1.0

2.9

3.1

2.2

1.7

1.0

1.7

6.5

3.1

1.3

3.0

1.2

1.6

1.9

0.7

0.1

0.1

0.4

1.0

0.7

0.3

1.6

0.5

0.5

0.9

0.4

0.8

0.7

0.4

0.2

0.1

0.3

0.8

531.7

61.0

160.1

348.1.

242.6

147.4

409.5

189.1

520.0

321.0

104.0

212.1

2994.3

554.5

83.3

486.2

78.5

113.1

56.5

287.9

2.2

0.1

120.1

65.4

50.1

203.5

12.2

124.0

19.3

27.3

97

32.6

10.3

9.3

38.4

0.1

8.2

4.1

(') Rep = replicate; Avg. Soil pH (H 20) = the average (two replicate) pH values of 1:1 soil:water slurries; Std. Dev. standard deviation
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Table 7. Summary table of Fe, Ni, and Pu Kd values (mL/g) (average of two replicates).

Boring/ Sample # Groundwater Rep W Avg. Soil Fe K. Ni Kd Pu Kd Fe IQ Ni Kd Pu Kd

pH(HzO) ( Average Std. Dev. (a) Average Std. Dev. Average Std. Dev.
B308/SS15 308-U 1 8.16

B308/SS25

B332/SS12

B332/SS23

B348/SS8

B348/SS17

B349/SS14

B349/SS23

B408/SS14

B408/SS22

B438/SS12

B438/SS24

B910/SS14

B910/SS24

308-L

332-U

332-La

348-U

348-L

349-U

349-L

408-U

408-L

438-U

438-L

910-U

910-L

930-U

930-L

933-U

933-L

934-U

934-L

8.15

8.31

8.17

8.17

8.21

8.25

8.18

8.16

8.16

8.15

8.03

8.17

7.95

>3264.1 33.1 218.5 >2079.1
>894.1 26.5 267.0
>426.3 40.3 1398.3 >1820.0
>3213.7 29.9 >677.1

29.3 88.3 52.7 45.4
61.4 360.4 77.9

1481.2 48.7 >1294.7 847.5
213.8 51.7 1859.6

>948.5 23.4 110.8 >2021.8
>3095.1 22.7 93.8

302.4 44.3 >1163.4 164.0
25.6 182.3 761.0
65.4 264.4 118.3 99.8

134.2 203.4 100.1
>1916.8 44.9 2437.0 >1513.5
>1110.2 33.4 >2431.4
>5763.3 27.2 59.3 >3308.4
>853.6 26.4 51.4

>3193.0 39.1 >684.4 >1880.5
>567.9 24.0 >1275.3
>906.8 18.8 177.9 >751.9
>597.0 21.2 182.5

>3098.2 33.9 627.4 >2447.5
>1796.8 26.7 1127.8

74.3 171.3 140.7 289.7
505.2 50.1 588.2

>1090.2 >1094.4 >1452.4 >2032.5
>2974.9 41.3 >674.4

>458.9 26.1 808.1 >952.0
>1445.2 36.0 1313.5

33.0 102.4 >1208.8 21.7
10.4 252.7 45.8

>885.3 24.0 61.1 >1780.5
>2675.7 26.4 46.2

41.3 56.3 495.7 40.9
40.4 92.3 127.6

>5677.1 27.5 302.3 >3361.0
1044.9 28.2 652.8

9.8 270.2 237.2 15.5

21.2 204.7 46.4

1675.9 29.8 4.7 242.8 34.3

1971.0

22.7

896.2

.1517.9

195.7

48.6

570.3

3471.7

1856.2

219.1

920.2

304.7

1332.7

697.4

16.0

1266.0

0.7

3275.5

8.1

35.1

224.4

50.2

23.0

113.3

233.9

39.2

26.8

31.6

20.0

30.3

110.7

>567.9

31.0

177.6

25.2

74.3

27.9

237.5

7.3

192.4

2.1

0.5

97.6

43.2

8.2

0.6

10.7

1.7

5.1

85.7

744.6

7.1

106.2

1.7

25.4

0.5

46.3

>1037.7

65.3

>1577.2

102.3

>962.2

109.2

>2434.2

55.4

>979.9

180.2

877.6

364.5

>1063.4

1060.8

>627.3

53.6

311.7

477.5

141.8

510.0

17.8

399.4

12.0

284.6

12.9

3.9

5.6

417.8

3.2

353.8

316.4

550.2

B930/SS14

B930/SS27

B933/SS14

B933/SS24

B934/SS 15

B934/SS26

8.05

8.27

8.20

8.26

8.21

8.30

357.4

822.4

10.5

260.3

247.8

134.9

(a) Rep = replicate; Avg. Soil pH (1: 1) = the average (two replicate) pH values of 1: 1 soil:water slurries; Std. Dev. = standard deviation
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Table 8. Descriptive statistics of KI average values (mnL/g).

CoKd Sr Kd Cs Kd Fe Ko Ni Kd Pu Kd

Mean 10.8 2.2 398.7 >1273.7 >105.5 >636.2

Median 10.6 1.9 227.4 >1232.8 37.2 421.0

Standard Deviation 4.7. 1.2 634.0 >1099.1 132.9 >619.9

Range 18.6 5.5 2937.8 >3345.5 >547.8 >2380.6

Minimum 5.5 1.0 56.5 15.5 20.0 53.6

Maximum 24.1 6.5 2994.3 >3361.0 >567.9 >2434.2

Count 20 20 20 20 20 20

Table 9. Correlation coefficients (r) between Co Kd, Sr Kd, Cs Kd, pH, and CEC.

PH(H2O) Co Kd Sr Kd Cs Kd

Co Kd -0.614 (a)

Sr Kd -0.639 (a) 0.874 (a)

Cs Kd -0.694 (a) 0.797 (a) 0.911 (a)

CEC -0.536 (a) 0.780 (a) 0.867 (a) 0.965 (a)

(a) All coefficients > 0.549, are significant at a probability of < 0.01 (for 19 degrees of
freedom).
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APPENDIX A. Detailed Description of the Materials and Methods for Kd,
CEC, and pH Testing
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R&D Directions:
Kd, pH, and CEC Measurements of South Texas Project Sediment Samples

Objective

Measure Co, Cs, Fe, Ni, Pu and Sr Kd values of 20 soils collected from the South Texas
Project by MACTEC. Because these Kd values will be used in a reactive transport code as
part of a Combined Construction and Operating License (COL) application of the site, all
attempts will be made to make the experimental conditions of the tests representative of an
accidental release. These measurements will include site-specific soil, site-specific
groundwater, and radionuclides concentrations that are in the linear sorption range. The
linear sorption range is the lower range in an adsorption isotherm (x-axis: aqueous solute
concentration, y-axis: sorbed concentration) before non-linearity occurs (the result of
limitations of sorption sites with respect to aqueous radionuclide concentrations).'
Furthermore, the sediments will be pre-equilibrated with the groundwater prior to spiking
with radionuclides, again to minimize "shocking the chemistry" and to provide a measure of
steady state conditions, as implied by the Kd construct.

The following Kd method is taken from "ASTM D 4646: Standard test method for 24-hr
batch-type measurement of contaminant sorption by soils and sediments."

pH and CEC also have to be analyzed in duplicate. Attached are the procedures for these
tests: "EPA Method 9081 for Cation-Exchange Capacity of Soils (Sodium Acetate)" and the
ASTM D 4972-01 Standard Test Method for pH of Soils." These properties will be
measured following these procedures, thus no write up is necessary. pH has to be measured
prior to conducting the Kd measurements because we need to know pH for the Kd test. CEC
will be measured after submitting the Kd solutions for gamma analysis.

Materials
1. 20 soil samples from the STP site (Table IA).
2. 20 STP site groundwater samples
3. radionuclide standards Co-57, Cs-137, Fe-55, Ni-59, Sr-85, and Pu-238 2

(http://www.analyticsinc.com/prod0l.htm)
4. 15-nmL centrifuge tubes
5. sandwich baggies
6. large weighing boats
7. 0.1- .-m syringe filters

1 From a risk assessment point of view, it is important not to promote precipitation of the radionuclide by

introducing too high a spike concentration into the sediment-groundwater system. This may be construed by
regulators and reviewers of the COL application as a non-conservative estimate of the sorption capacity of the
sediment for the radionuclide. Additionally, this may result in the precipitation of radionuclide to glassware, an .
experimental artifact that would be difficult (costly) to identify.
2 The isotopes listed here differ from the isotopes of concern to facilitate measurements and save time. The

degree that elements sorb to soil, i.e., their Kd value, do not differ between isotopes of the same element.

Therefore the Kd value for Co-60 is the same as Co-57.
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8. 0.5-M NaOH
9. pH meter
10. 0.01 M CaC12
11. Number 270 sieve (2-mm)

Methods

1. Drying soil. Mix field-moist sediments in jars. Transfer to a labeled aluminum
weighing boats and place on counter top and permit to dry. Pass sediments through a
2-mm (No. 270) sieve.

2. Measure pH as described in procedure ASTM D 4972 01 (See attachment). Record
the pHwater values in Table 1.

3. Record "Tube Tare (g)" weight (without cap) of labeled 15-mL centrifuge tube as
identified in Table 10 and Table 11.

4. Add 0.5±0.01-g of sieved soil to each tube. Weigh and record "Soils (g)"
5. Equilibrating soils to the groundwater. Add 12-mL of appropriate groundwater to

each tube as defined in Table 1. Put on shaker for overnight. Let sit for 1 hr. Decant
liquid. If solids do not separate from the liquid, centrifuge at 15 min 6000 rpm. Then
decant liquid. Throw away liquid. Error on the side of leaving liquid in tube rather
than accidentally losing clays down the drain. Add 10 mL of appropriate.
groundwater to each tube. Also add 10-mL groundwater to the five Controls (sample
# 521-A, 521-B, 521-C, 522-A, and 522-B). Record weight of each tube in "Tube +

soils + Equil + GW (g)"
6. Adding radionuclides to suspension. Move rack of tubes to rad hood. Add 170-gL

of Fe-55, Ni-59, and Pu-238 spike solution to each tube. Also add this to the No-soil
Controls, (sample 9 521-A, 521-B, 521-C), but not to Blank Controls (522-A, and
522-B). Gently shake or swirl tube sediment and solution in each tube.

7. pH adjust suspension. Because the spike solution is in a -0.1 M HC1 solution, you
will need to add base to bring the suspensions back to their native pH. Using 0.5 M
NaOH and litmus paper, add base to bring pH back to native sediment pH (1:1) noted
in Table 1. Record "Final piT' you adjusted tube to.

8. Equilibrating radionuclides with soil suspension. Leave samples in rad hood for
minimum of 2 days. During this equilibration period, shake rake of tubes twice a day
for 10 seconds.

9. Collect liquids by drawing liquids into a syringe and then passing liquid through a
0.1- gm filter.

10. Gamma Analysis. Submit to Analytical Development Section for low energy
gamma spec analysis. Note in your order, Travel Copy, that this is an expedited
order, and the rads of interest are Fe-55, Ni-59, Pu-238, Co-57, Cs-137, and Sr-85.

For Co, Cs, and Sr Kd Measurements

11. Follow same procedure as Steps 1-10 above. Except
a. Label tubes with an "a;" (e.g., 501a-A, 501a-B, 502a-A) as described in Table

2.
b. In step 6, instead of adding Fe, Ni, and Pu, add Co-57, Cs-137, and Sr-85.
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Safety, Hazards Assessment Package:

SRNL-EST-2006-00-93.

Hazards:

Radionuclides, -3 mL of strong acids, -3 mL of strong base

Hazards Mitigation'

Radionuclides: Follow training of Rad Worker II,
Strong Acid: wear appropriate gloves and as always, wear protective eye ware
Strong Base: wear appropriate gloves and as always, wear protective eye ware
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Table 10. Sediment descriptions and weights for Fe, Ni, and Pu Kd measurements.

Sediment Tube Tube + Soil Final pH
Boring/Sample Ground-

Tube# Number Rep water pH (1:1) Tare Soil (g) + Equil +
(g) GW (g)

MethodSteo (5) (2) (3) (4) (5) (7)

501-A B308/SS15 I 308-U
501-B 2
502-A B308/SS25 1 308-L
502-B 2
503-A B332/SS12 1 332-U
503-B 2
504-A B332/SS23 I 332-La
504-B 2
505-A B348/SS8 1 348-U
505-B 2
506-A B348/SS17 1 348-L
506-B 2
507-A B349/SS14 1 349-U
507-B 2
508-A B349/SS23 I 349-L
508-B 2
509-A B408/SS14 1 408-U
509-B 2
510-A B408/SS22 I 408-L
510-B 2
511-A B438/SS12 I 438-U
511-B 2
512-A B438/SS24 1 438-L
512-B 2
513-A. B910/SS14 1 910-U
513-B 2
514-A B910/SS24 1 910-L
514-B 2
515-A B930/SS14 I 930-U
515-B 2
516-A B930/SS27 1 930-L
516-B 2
517-A B933/SS14 1 933-U
517-B 2
518-A B933/SS24 I 933-L
518-B - 2
519-A B934/SS15 1 934-U
519-B 2
520-A B934/SS26 1 934-L
520-B 2
521-A Spike control 1 308-U
521-B 2
521-C 3
522-A Blank control 2 308-U
522-B 3
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Table 11. Sediment descriptions and weights for Co, Cs, and Sr Kd measurements.

Boring/Sample Ground- Sediment Tube Tube + Soil Final pH
Tube # abrter Rep Ground pH (1:1) Tare Soil (g) + Equil +

(g) GW (g)
Method
Step (5) (2) (3) (4) (5) (7)

501 a-A B308/SS15 1 308-U
501a-B 2
502a-A B308/SS25 1 308-L
502a-B 2
503a-A B332/SS12 1 332-U
503a-B 2
504a-A B332/SS23 1 332-La
504a-B 2
505a-A B348/SS8 1 348-U
505a-B 2
506a-A B348/SS17 1 348-L
506a-B 2
507a-A B349/SS14 1 349-U
507a-B 2
508a-A B349/SS23 I 349-L
508a-B 2
509a-A B408/SS 14 1 408-U
509a-B 2
510a-A B408/SS22 I 408-L
510a-B 2
511 a-A B438/SS12 I 438-U
511 a-B 2
512a-A B438/SS24 1 438-L
512a-B 2
513a-A B910/SS14 1 910-U
513a-B 2
514a-A. B910/SS24 1 910-L
514a-B 2
515a-A B930/SS14 I 930-U
515a-B 2
516a-A B930/SS27 I 930-L
516a-B 2
517a-A B933/SS14 I 933-U
517a-B 2
518a-A B933/SS24 I 933-L
518a-B 2
519a-A B934/SS15 I 934-U
519a-B 2
520a-A B934/SS26 I 934-L
520a-B 2
521 a-A Spike control I 308-U
521a-B 2
521a-C 3
522a-A Blank control 2 308-U
522a-B 3
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'METHOD 9081
CATION EXCHANGE CAPACITY OF SOILS (SODIUM :ACETATE)
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APPENDIX B. RADIOISOTOPE CERTIFICATION

Page 37



W SRC-STI-2007-00367

KrIflFTcArLc~ CAU
~rvdi~d k;~t nrdnll ~t bu

* ~ ~k2I~

p p

A ~urhi~U r~ds~~ucIiI~ u
~L i44ULhPn~ tdft~~

<AK ~~i~t1 U r~A~rt t~~ Is I IssIn*jsip1 4 ~ ~tiI 'tUtu & ~ ~'r" ~i A~~r

~Ži 4L~t V ~nasp

~ rirnlP"gA fl"#~r< P 4 ~

3~zci ~ ~tr I IW'rt tfl1nt~iy L<ir~t~~~I< I 4 ~ tirrsr~~rjz:; .tit~riiirr bspt~

*&fB\Atfl!si WAfl:.

~<KI.5 ~

~$~A I ~
~ ~ in ~.4dPa. A ni lit ~rA.u~5 ~PI At lUF 1~1 :t~iu ~V 4~iflfli1t.

a ~<~i ~ .~

1tCUit2~t PVSF~tZLb

Q 4 ,ý "j I' ~ I

.1

Page 38



' WSRC-STI-2007-00367

•:Ek•+ &1 Zigler
Art I IL•

Ed
~&

~ ~

CL TIPI t r ALIf L K N
_______________ stcinrlt ~i~U hmnur[ k4~ u

g

%<i~ Ji nIL tUpstJ HI R &flE ~2Ž~1 ci

i UAIItidTd ~ ~VEJAd.~1 .~IQdrC~. ci v~" Th~t±rtr~itiy

I Id' I I%~ ~Th p ~ ~u~It~ i~ ~L * v ~; tA~cIt. I
t r~ ~'ud4d Ut~ ~ I.uIwt I iiThhzLt KIA

~t I ~*Io put y ~r~zi ~AiI Ltt~LAI n ~ rrNZII#jd h~r h ~t
dIth~s np.~n~rtrntr~ 4'flflPri; tn t~i r~1*~it Jrr~r nLtE ItJLLI I ~>ir da~ ~

I .~ ~ ~r Lli~ i~ - *4 ILl ±1 2r~ a
.~l.~WiL~ ~2lIndIz~yy rL->4t1 A ~~rn fiflO r~n~

~ t%@~rJbei Ln LCfkt ii.y. jukdI~ :~ ~ ~ ton I

t3ryt5pIm

[VI U*PAZ4DEb
ipzc~2rvrAtti*i tnv

.J.nu~ Hi. ~2)C7 1>dD Itt:

I ý ý I

V

419W P

~ b

U:~lfln~J. IIQI ttn* Itt Ii :tt~ I~ti)cI Ii crIkIA.*

AiTht; ~yt~ R~*r~ I

rL :t~. q2½~IL4~ I R~IP±L2L~~

:t

Page 39



WSRC- STI-2007-00367

TI:: l 7I< T 01 • O CA I IIJRAfJN
______________ Fa~hlfd tdnturnkd I

4 tiu

I r

AH

~Iuz~ ~>L2>~ Cd L. Ip~ ~>

>~ I Ihr~iL~ >1 E411fl.in ~
Ih ~nUI >41 fl wfl 1 ,4~ I

~P,¾n1, nh I c4; ~I I 4 h9 t

I ~2nIyT~r~ t~

I~i4 P Y ~ ~

fl ~. #i~ii r-~ 1 H I~'> HC~C>tL 3 ~ Lb ~
Ir'r It! flA'" ~ifl> tIi&.fl ~'Ijr4"r~~r CaY ~%< ~lhtc%

~"~r> are*q >~utU *~

~YTh1A>T Tu ~ utY~rn trn>4aL>UIL~ r>- t>v~ IkIL ,vq~~j ~gr L2Lt ;of
D ;h6nrdlj ~ I41nln~pJ~ LItflnnl ~ L&tivajwi~ U~~r>~r~c

~ Ii~n rIl n ~iu~iPt ~ r~r. U ju*>rInt >n I

n~
I tpr~

Ii

.LL~%1 ¼~ ~H¼NIED
[TV

~4i~ SET

4 nymir.;h t:t ta r War itta ~ ~

~rr>~ I>

ti vij~u,

UL:~2E I 1t~ p.

ti ~

- CCa
- >. Ti~t Yu~va.

r I ,

4:I.

tI

Page 40



WSRC-STI-2007-00367

Ek rt&.Zi gie~r

C WIlD AT CIFCALIBr Th iN
________________________________ cI Ydin uri ~ ii

~ ItA L2ff42t r Wi~n 4~.

~ d~ 1&L0 EiWj t*r;4jc1 VIP .

;L~r~1itt,~n *N4*4~44 tIic4pJ~td by
VC tnt. t Ii 4 ''14 ~i)d4i4.Iti~ ~ I ~r r ~ ru rn 40r~*

'W ~i~iIu

.1. 4 tp~ii

rau
u ~w4 ~i4#gt* *t ru~: aLL'fl tI~ ~ .:I&ILLXIE4 tncUrUS ~zu;

.ru ia

4211u jk~AWrr u~' i

rAWLY

II uKV7 ~t
rrnR7AZŽ,'j rt

I~4~ Z~J ~C ~i'

•,•

I Itpit ~ ~iflfl4 ~j:~; iz'eu &~K.j j.h: ~ ~ rnpwr L

rVt"-4 41 1.1

4$Žtfl~74j U4VXHJW

C .R AVE~RO14Th~ ~.

~L'A~4 ~4~t
Vt ~ Ic& i' hc

Lit 't
Ct

j nAwgt ~

tk÷%$,•.

Page 41



WSRC- STI-2007-00367

•,Eckert) &i 4iel e
A~~A A.A~r~

u ii thn~ urI~ I [nut
Thr~L LtquPA ts~. P~a~±~t; ~eLThd ~A tilt..

rrc~1 t

~~i7A

:u orzi~J.
AKJ saAt4
U2~j A4Aau

r~d qrJv: ~C LI I, A' iv

l'Y~A~I Lrr ~ I ~uL1

RI~1Ir~IIUL I. hh~ ~ AI4rtv :~ud tŽii I iJ~4iF ~~IA ~~t1Ct~ gtjr~fk~Aj~ L'4 Cii~rIf.I3i~aAA
~iwnr~ 17Th? nf~ nrtrv Th17?zI hji IA~ rir' fiLl1 2ULtii~ ~iztnrv~jv~, tti~i

IA t7K.2 Lo~r3 
'r'r rr~fl~L1 Ir Ito k4a~ ~ :n~u~

2L~it~'r~i ~i'iZ2 L 01 b Lb ~ IA ~ ~~fl4ntn ~tAlhtt~ U
~AO I LY~NI 2 ~'nti 1

3
4UAAhZ 4 '¼ Li UAI "B

I iul'ut ~A LII I

rf~4y~~ 4kB

'3

~AV~ __

k~t; 'xv
Aa'~rrtr73 I 14TY ~4'.~Jfl

21A441 I

21 *v~&ti~

JtihA4 t~ ~QU7 1AU<I k~7

424

U SH1%

5GIL7RCZ. RLL 'ia

4~

14 1 ¶14KiiwA ,

Page 42



WSRC-,STI-2007-00367

£c~kert&Z g i:,g

(t6RfI&I' IATF OF CALT RfATLI
_______________..... ..... ' LyT ij II S jr

*~

~ *tH ½t~i~

h ts~. ~ Via

..& .~.IA&~*ias KS
n s~ ~
1i4' *t41t)

I i ~K5 ~ ~ .~I ~~2ij~4 I. LA.~ ~
4gp~ r~ ~r .H<jtiV

44 KI~ ~vm rr
I ;t~ts~ LI Mt kw~

A L--@

aflS
¼- ~ r t~ ~ 1r~ ~4at. MKtI 4i vcut~~ tt
½tnc ~flKK~t. 14 It 1 HRIISflZU tC

I2iIM~2 ~ ht S ~ V~ruvi ~ut~

AQ~1 0 dava

I7~1 Ii r~

!43T

r JYUJ*I~P 4~CXP~nuri. :tr~i

PIt kKtV; :11

IA

<Sit
fl~ I

U??

d<. I -

4 hj~Jj wbtnurt

AL

tAe44ik.#44K

Page 43



W SRC-STI-2007-00367

APPENDIX C. Gamma Spectroscopy, ICP-AES, and pH Sample and QA
Results
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Table 12. pH calibration results.

Calibration
Trial Pre-calibration pH Slope (%) Post-calibration pH

A 7.03 98.7 7.03
B 7.03 97.8 7.03
C 7.02 97.5 7.03
D 7.01 97.0 7.02

(a) Calibrations were conducted at the start and end of measurements and after every 20 sample analyses.
(b) Calibration slopes <95% and > 105% are deemed unacceptable. Differences in "Pre-calibration pH"

and "Post-calibration pH" greater than 10% are deemed unacceptable. All calibration slopes and
differences between pre- and post-calibration pH reading were acceptable.
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Table 13. pH data.

pH . pH .
Repli- pH pH pH avg

TUBE ID NUMBER cate (1120) (CaCI2) (H 20)

STD 1 Subsuif Clavey Std 1 4.37

501-a B308/SS15 1 8.94 8.15 8.97

501-b B308/SSI5 2 8.99 8.17
502-a B308/SS25 1 9.09 8.15 9.10
502-b B308/SS25 2 9.1 8.15

503-a B332/SS12 1 9.26 8.32 9.27
503-b B332/SS12 2 9.28 8.29
504-a B332/SS23 1 8.93 8.16 8.94

504-b B332/SS23 2 8.94 8.17
505-a B348/SS8 1 9.19 8.18 9.22

505-b B348/SS8 2 9.24 8.15
506-a B348/SS17 1 9.24 8.21 9.23

506-b B348/SS17 2 9.22 8.21
507-a B349/SS14 1 9.33 8.24 9.33

507-b B349/SS14 2 9.33 8.26
508-a B349/SS23 1 9.27 8.17 9.27

508-b B349/SS23 2 9.26 8.18

stdev pH avg stdev
(H20) (CaCI2 ) (CaCI2)

0.04 8.16 0.01

0.01

0.01

0.01

8.15 0.00

8.31 0.02

8.17 0.01

0.04 8.17 0.02

0.01 8.21 0.00

0.00 8.25 0.01

0.01 8.18 0.01

509-a B408/SS.14 1
509-b B408/SS14 2
510-a B408/SS22 1
510-b B408/SS22 2
511-a B438/SS12 1
511-b B438/SS12 2

512-a B438/SS24 1

512-b B438/SS24 2

513-a B910/SS14 I
513-b B910/SS14 2

514-a B910/SS24 1

514-b B910/SS24 2

515-a B930/SS14 1
515-b B930/SS14 2

516-a B930/SS27 1
516-b B930/SS27 2

517-a B933/SS14 1
517-b B933/SS14 , 2
518-a B933/SS24 1
518-b B933/SS24 2

519-a B934/SS15 I

519-b B934/SS15 2

520-a B934/SS26 I
520-b B934/SS26 . 2
STD 2 Subsuif. Clayey Std 1

9.07 8.17
9.05 8.14
9.14 8.16
9.13 8.16
9.11 8.15
9.12 8.15
8.63 8.01
8.63 8.04
8.71 8.16
9.1 8.18

8.59 7.93
8.57 7.96
8.9 8.05

8.91 8.05
9.22 8.25
9.26 8.28
9.31 8.2
9.33 8.2
9.22 8.25
9.24 8.26
9.21 8.19
9.26 8.22
8.91 8.29
8.93 8.3
4.28

9.06

9.14

9.12

8.63

8.91

8.58

8.91

9.24

9.32

9.23

9.24

8.92

0.01 8.16 0.02

0.01 8.16 0.00

0.01 8.15 0.00-

0.00 8.03 0.02

0.28 8.17 0.01

0.01 7.95 0.02

0.01 8.05 0.00

0.03 8.27 0.02

0.01 8.20 0.00

0.01 8.26 0.01

0.04 8.21 0.02

0.01 8.30 0.01
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Table 14. Na ICP-AES standards results (used for CEC analyses).

Calibration Before QC After QC
Sample IDs Wavelength (nm) Coefficient (ppm) (ppm)

300241021-032 Na 589.592 0.999988613 5.12 5.11
300241252-263 Na 589.592 0.999997831 5.03 4.69

300241264-274 Na 589.592 0.999995106 5.31 4.83
300240736-747 Na 589.592 0.999998566 5.18 5.13
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Table 15. Data used in the CEC calculations.

Expt
No.

501-A
501-B
502-A
502-B
503-A
503-B
504-A
504-B
505-A
505-B
Blank 1

Std. 1

506-A
506-B
507-A
507-B
508-A
508-B
509-A
509-B
510-A
510-B
Blank 2

Std. 2

511-A
511-B
512-A
512-B
513-A
513-B
514-A
514-B
515-A
515-B
Blank 3

Std. 3

516-A
516-B
517-A
517-B
518-A
518-B

"519-A

Sample ID

300240736
300240737
300240738
300240739
300240740
300240741
300240742
300240743
300240744
300240745
300240746

300240747

300241021

300241022

300241023

300241024

300241025

300241026

300241027

300241028

300241029

300241030

300241031

300241032

300241252

300241253

300241254

300241255

300241256

300241257

300241258

300241259

300241260

300241261

300241262

300241263

STP Soil Rel

B308/SS15 1
2

B308/SS25 I
2

B332/SS12 1
2

B332/SS23 1
2

B348/SS8 1
2

No soil 1
Subsurface
Clayey
B348/SS17 1

2
B349/SS14 1

2
B349/SS23 1

2
B408/SS14 1

2
B408/SS22 1

2
No soil I
Subsurface
Clayey
B438/SS12 1

2
B438/SS24 1

2
B910/SS14 1

2
B910/SS24 1

2
B930/SS14 1

2
No soil 1
Subsurface

Soil WL
(g)

5.355
5.3235
5.2688
5.2239
5.2672
5.2583
5.2825
5.2324
5.3345
5.3184

na

5.2064

5.0072
5.0022
5.0121
5.0084
5.0104
5.0124
5.0026
5.0055
5.0108
5.0128

na

5.0109

5.0103
5.0156
5.0297
5.0165
5.0047
5.0242
5.008
5.0027
5.0106
5.0044

na

5.1006

5.0093
5.0194
5.008
5.0017
5.0041
5.0172
5.0117

[Nal
(ppm)

12.8
11.1
47.5
39.2
8.48
6.12
8.87
11.9
14.6
11.5
2.75

42.2

10.4

'11.9

7.24

10.8

17.4

12.2

9.78

10.3

12

12.7

1.69

78.3

29.3

18.7

15.2

6.33

13.8

16.3

87.8

140

23.8

34.9

<0.119

64.4

7.90
8.25
25.8
23.0
11.8
12.2
16.7

CEC
(meq/100

0.82
0.68
3.69
3.04
0.47
0.28
0.50
0.76
0.97
0.72

3.30

0.76
0.89
0.48
0.79
1.36
0.91
0.70
0.75
0.89
0.96

6.65

2.53
1.61
1.30
0.54
1.19
1.40
7.62
12.16
2.06
3.02

5.48

0.49
0.52
2.05
1.81
0.83
0.87
1.26

3.36

0.38

0.63

0.84

0.82

0.64

1.14

0.73

0.92

2.07

0.92

1.29

9.89

2.54

0.51

1.93

0.85

1.30

0.466

0.137

0.182

0.177

0.093

0.219

0.319

0.032

0.043

0.652

'0.541

0.150

3.215

0.684

0.021

0.170

0.023

0.060

avg CEC stdev CEC
g) (meq/i00g) (meq/100g)

0.75 0.095

Clayey
300241264 B930/SS27
300241265
300241266 B933/SS14
300241267
300241268 B933/SS24
300241269
300241270 B934/SS15

1
2
1

2
1
2
1
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519-B
520-A
520-B
Blank 4

300241271 2 5.0179
300241272 B934/SS26 1 5.0089
300241273 2 4.9949
300241274 No soil 1 na

17.7
13.6
8.07
2.21

74.4

1.34
0.99
0.51

6.27

0.75 0.339

Subsurface
Std. 4 300241275 1 5.0054

Clayey
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Table 16. Gamma analyses quality assurance results.

Explanation and overview of QA results for gamma analyses: A mark in the QA results
in the "Deviation/F lags" column of "In" means the measured value needs to be
"investigated", but the instrument is within specifications of the standard. A
"Deviation/Flags" comment of "Ac" means the measured value is outside the acceptable
range and "action" is required. The "action" flag indicates that the analyses results are
unacceptable. During the 12 days of analysis, there were a total of 324 standard energies that
were measured, of which three "Investigate" flag and zero "action" flags were identified.
Since the three "investigate" flags were not for the same instrument and for three back to
back days, no action was required. These results indicate that all measurement QA standards
were within specification.
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Table 17. Gamma analyses results for Co-57, Sr-85 and Cs-137.

ADP FILE/NOTEBOOK REF
Sample ID

Comment

WSRC-NB-2003-00207 PAGE 93
300241078
Date Counted
7/12/07

Nuclide
Co-57
Sr-85
Cs-137

dpm!mL
2.53E+03
2.65E+03
2.69E+02

Sample ID

Comment

300241079
Date Counted
7/12/07

1 Sigma
Uncertainty
1.29%
1.60%
1.84%

1 Sigma
Uncertainty
1.30%
1.60%
1.82%

Nuclide
Co-57
Sr-85
Cs-137

dpm/mL
2.62E+03
2.70E+03
2.82E+02

Sample ID

Comment

Nuclide
Co-57
Sr-85
Cs-137

Sample ID

Comment

Nuclide
Co-57
Sr-85
Cs-137

Sample ID

Comment

300241080
Date Counted
7/13/07

dpm/mL
2.58E+03
2.70E+03
3.01E+02

300241081
Date Counted
7/13/07

dpm/mL
2.15E+03
2.60E+03
1.39E+02

300241082
Date Counted
7/13/07

dpm/mL
3.14E+03
2.74E+03
1.26E+03

1 Sigma
Uncertainty
1.30%
1.60%
1.77%

1 Sigma
Uncertainty
1.37%
1.61%
2.42%

I Sigma
Uncertainty
1.28%
1.60%
1.27%

Nuclide
Co-57
Sr-85
Cs-137
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Sample ID 300241083
Date Counted
7/13/07Comment

Nuclide
Co-57
Sr-85
Cs-137

Sample ID

Comment

dpm/mL
3.19E+03
2.72E+03
1.22E+03

300241084
Date Counted
7/13/07

1 Sigma
Uncertainty
1.29%
1.60%
1.27%

1 Sigma
Uncertainty
1.30%
1.60%
1.48%

Nuclide
Co-57
Sr-85
Cs-137

dpm/mL
2.99E+03

2.72E+03
5.71E+02

Sample ID

Comment

Nuclide
Co-57
Sr-85
Cs-137

Sample ID

Comment

300241085
Date Counted
7/14/07

dpm/mL
2.97E+03
2.73E+03
5.75E+02

300241086
Date Counted
7/14/07

dpmlmL
2.75E+03
2.71E+03
2.31E+02

300241087
Date Counted
7/14/07

1 Sigma
Uncertainty
1.31%
1.60%
1.46%

1 Sigma.
Uncertainty
1.30%
1.60%
1.95%

Nuclide
Co-57
Sr-85
Cs-137

Sample ID

Comment

Nuclide
Co-57
Sr-85
Cs-137

dpm/mL
2.76E+03
2.64E+03
3.67E+02

I Sigma
Uncertainty
1.29%
1.60%
1.68%
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Sample ID

Comment

Nuclide
Co-57
Sr-85
Cs-137

Sample ID

Comment

300241088
Date Counted
7/14/07

dpm/mL
2.92E+03
2.76E+03
3.38E+02

300241089
Date Counted
7/14/07

dpm/mL
2.82E+03
2.62E+03
4.82E+02

300241090
Date Counted
7/15/07

1 Sigma
Uncertainty
1.29%
1.60%
1.72%

I Sigma
Uncertainty
1.30%
1.60%
1.54%

Nuclide
Co-57
Sr-85
Cs-137

Sample ID

Comment

Nuclide
Co-57
Sr-85
Cs-137

dpm/mL
2.87E+03
2.73E+03
5.09E+02

I Sigma
Uncertainty
1.29%
1.60%
1.53%

Sample ID

Comment

300241091
Date Counted
7/15/07

Nuclide
Co-57
Sr-85
Cs-137

dpm/mL
3.21E+03
2.84E+03
7.74E+02

1 Sigma
Uncertainty
1.29%
1.60%
1.38%

Sample ID

Comment

300241092
Date Counted
7/15/07

Nuclide
Co-57
Sr-85
Cs-137

dpm/mL
2.48E+03
2.58E+03
1.85E+02

1 Sigma
Uncertainty
1.32%
1.61%
2.15%
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ADP FILE/NOTEBOOK REF
Sample ID
Comment
Nuclide
Co-57
Sr-85
Cs-137

WSRC-NB-2003-00207 PAGE 093
300241093
Date Counted 7/15/07
dpm/mL 1 Sigma Uncertainty
2.73E+03 1.31%
2.61E+03 1.60%
3.63E+02 1.67%

Sample ID,
Comment
Nuclide
Co-57
Sr-85
Cs-137

Sample ID
Comment
Nuclide
Co-57
Sr-85
Cs-137

Sample ID
Comment
Nuclide
Co-57
Sr-85
Cs-137

Sample lD
Comment
Nuclide
Co-57
Sr-85
Cs-137

Sample ID
Comment
Nuclide
Co-57
Sr-85
Cs-137

300241094
Date Counted 7/15/07
dpm/mL
2.36E+03
2.47E+03
4.75E+02

300241095
Date Counted 7/16/07
dpm/mL
2.54E+03
2.68E+03
5.14E+02

300241096
Date Counted 7/16/07
dpm/mL
2.60E+03
2.62E+03
1.68E+02

300241097
Date Counted 7/16/07
dpm/mL
2.88E+03
2.70E+03
2.30E+02

300241098

Date Counted 7/12/07
dpm/mL
2.53E+03
2.67E+03
2.93E+02

I Sigma Uncertainty
1.35%
1.61%
1.54%

1 Sigma Uncertainty
1.29%
1.60%
1.51%

1 Sigma Uncertainty
1.29%
1.60%
2.29%

I Sigma Uncertainty
1.28%
1.60%
1.95%

1 Sigma Uncertainty
1.34%
1.61%
1.89%
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Sample ID
Comment
Nuclide
Co-57.
Sr-85
Cs-137

Sample lID
Comment
Nuclide
Co-57
Sr-85
Cs-137

Sample ID
Comment
Nuclide
Co-57
Sr-85
Cs-137

Sample ID
Comment
Nuclide
Co-57
Sr-85
Cs-137

Sample ID
Comment
Nuclide
Co-57
Sr-85
Cs-137

Sample ID
Comment
Nuclide
Co-57
Sr-85
Cs-137

Sample ID
Comment

300241099
Date Counted 7/12/07
dpm/mL
2.7 1E+03
2.74E+03
3.18E+02

300241100
Date Counted 7/13/07
dpm/mL
3.17E+03
2.72E+03
7.12E+02

300241101
Date Counted 7/13/07
dpm/mL
3.36E+03

2.86E+03

9.70E+02

300241102
Date Counted 7/13/07
dpm/mL
2.84E+03
2.75E+03

4.60E+02

300241103
Date Counted 7/13/07
dpm/mL
2.78E+03
2.68E+03

4.35E+02

300241104

Date Counted 7/13/07
dpm/mL
1.97E+03

2.25E+03
3.48E+01

300241105
Date Counted 7/14/07

I Sigma Uncertainty
1.32%
1.61%
1.85%

1 Sigma Uncertainty
1.29%
1.61%
1.45%

1 Sigma Uncertainty
1.27%
1.61%
1.36%

I Sigma Uncertainty
1.30%
1.61%
1.63%

1 Sigma Uncertainty
1.32%
1.61%
1.66%

1 Sigma Uncertainty
1.39%
1.62%
5.56%
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Nuclide
Co-57
Sr-85
Cs-137

dpm/mL
2.04E+03
2.33E+03
3.52E+01

I Sigma Uncertainty
1.35%
1.62%
5.32%

Sample ID
Comment
Nuclide
Co-57
Sr-85
Cs-137

Sample ID
Comment
Nuclide
Co-57
Sr-85
Cs-137

300241106
Date Counted 7/14/07
dpm/mL
2.67E+03
2.53E+03
1.80E+02

300241107
Date Counted 7/14/07
dpm/mL
2.80E+03
2.62E+03
1.84E+02

1 Sigma Uncertainty
1.31%
1.62%
2.35%

1 Sigma Uncertainty
1.31%
1.61%
2.27%

ADP FILE/NOTEBOOK
REF
Sample ID
Comment
Nuclide
Co-57
Sr-85
Cs-137

WSRC-NB-2003-00207 PAGE 94
300241108
Date Counted 7/14/07,
dpm/mL
3.18E+03
2.72E+03
9.27E+02

1 Sigma Uncertainty
1.30%
1.61%
1.37%

Sample ID
Comment
Nticlide
Co-57
Sr-85
Cs-137

Sample ID
Comment
Nuclide
Co-57
Sr-85
Cs-137

Sample ID
Comment

300241109
Date Counted 7/14/07
dpm/mL
3.27E+03
2.78E+03
1.05E+03

300241110
Date Counted 7/15/07
dpm/mL
2.51E+03
2.59E+03
1.96E+02

300241111
Date Counted 7/15/07

1 Sigma Uncertainty
1.29%
1.61%

1.34%

I Sigma Uncertainty
1.33%
1.62%
2.20%
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Nuclide
Co-57
Sr-85
Cs-137

dpm/mL
2.44E+03
2.57E+03
2.19E+02

1 Sigma Uncertainty
1.33%
1.62%
2.08%

Sample ID
Comment
Nuclide
Co-57
Sr-85
Cs-137

Sample ID
Comment
Nuclide
Co-57
Sr-85
Cs-137

Sample ID

Comment
Nuclide

Co-57
Sr-85
Cs-137

Sample ID
Comment
Nuclide
Co-57
Sr-85
Cs-137

Sample ID

Comment
Nuclide
Co-57

Sr-85
Cs-137

Sample ID
Comment
Nuclide
Co-57

300241112
Date Counted 7/15/07
dpm/mL
3.22E+03
2.76E+03
1.03E+03

300241113
Date Counted 7/15/07
dpm/mL
3.23E+03
2.78E+03
1.03E+03

300241114
Date Counted 7/15/07
dpm/mL
3.18E+03
2.75E+03
7.38E+02

300241115
Date Counted 7/16/07
dpm/mL
3.16E+03
2.70E+03
7.99E+02

300241116
Date Counted 7/16/07
dpm/mL
3.21E+03
2.75E+03
1.36E+03

300241117
Date Counted 7/16/07
dpm/mL
3.08E+03

1 Sigma Uncertainty
1.28%
1.61%

1.34%

I Sigma Uncertainty
1.00%
1.61%
1.35%

1 Sigma Uncertainty

1.29%
1.61%
1.44%

1 Sigma Uncertainty
1.30%
1.61%

1.42%

1 Sigma Uncertainty
1.39%
1.61%
1.28%

1 Sigma Uncertainty
1.34%
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Sr-85
Cs-137

2.64E+03
1.27E+03

1.61%
1.30%

Sample ID
Comment
Nuclide
Co-57
Sr-85
Cs-137

Sample ID
Comment
Nuclide
Co-57
Sr-85
Cs-137

Sample ID
Comment
Nuclide
Co-57
Sr-85
CS-137

Sample ID
Comment
Nuclide
Co-57
Sr-85
Cs-137

Sample lID
Comment
Nuclide
Co-57
Sr-85
Cs-137

300241118
Date Counted 7/16/07

dpm/mL

4.07E+03
2.99E+03
4.49E+03

300241119

Date Counted 7/17/07
dpm/mL
3.86E+03
2.77E+03
4.2 1E+03

300241120
Date Counted 7/17/07
dpm/mL
4.09E+03
2.95E+03

4.45E+03

300241121
Date Counted 7/17/07
dpm/mL
<2.66E+00
<4.72E+00

<4.06E+00

300241122

Date Counted 7/17/07
dpm/mL

<2.63E+00
<4.63E+00
<4.07E+00

I Sigma Uncertainty
1.28%
1.61%
1.14%

1 Sigma Uncertainty
1.27%
.1.61%
.1.14%

I Sigma Uncertainty
1.30%
1.62%
1.15%

1 Sigma Uncertainty
MDA.
MDA
MDA

1 Sigma Uncertainty
MDA
MDA
MDA
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Table 18. Gamma data for Pu, Fe, and Ni.

ADS
LIMS#

241033
241034
241035
241036
241037
241038
241039
241040
241041
241042
241043
241044
241045
241046
241047

241048
241049
241050
241051
241052
241053
241054
241055
241056
241057
241058
241059
241060
241061
241062

241063
241064
241065
241066
241067
241068
241069
241070
241071
241072
241073
241074
241075
241076
247077

Pu-238
(DPMI/mI)

8.74E+01
7.21E+01
1.46E+01

< 3.02E+01
2.74E+02
2.07E+02

< 1.58E+01
1.12E+01
1.55E+02
1.79E+02

< 1.76E+01
2.69E+01
1.49E+02
1.68E+02
8.62E+00

< 8.65E+00
2.54E+02
2.75E+02

< 2.97E+01
< 1.61E+01

1.03E+02
1.02E+02
3.20E+01
1: 82E+01
1.28E+02
3.47E+01

< 1.43E+01
< 3.02E+01
2.54E+01
1.55E+01

< 1.71E+01
2.99E+02
2.48E+02
3.OOE+02
4.03E+01
1.38E+02
6.42E+01
3.12E+01
8.03E+01
2.99E+02
5.84E+02
1.04E+03
1.O1E+03

< 7.83E+00
< 7.17E+00

1 Sigma
%Unc

15.10%
13.84%
32.86%
MDA
8.63%
7.20%
MDA

24.70%
10.33%
10.90%
MDA

21.65%
10.25%
10.88%
27.656/o

MDA
7.47%
8.63%
MDA
MDA

11.70%
11.43%
29.74%
17.75%
8.99%
12.82%
MDA
MDA

23.05%
19.74%

MDA
6.81%
9.04%
9.48%
17.91%
7.96%
12.07%
13.48%
12.59%
7.21%
7.31%
6.80%
6.74%
MDA
MDA

Fe-55
(DPM/ml)

< 1.44E-+01
< 5.1 OE+0 1
< 1.03E+02
< 1.46E+01
8.80E+02
5.51 E+02
3.09E+01
1.98E+02

< 4.79E+01
< 1.51E+01

1.43E+02
9.50E+02
5.29E+02
2.94E+02

< 2.44E+01

< 4.18E+0 1
< 8.18E+00
< 5.24E+0l
< 1.46E+01
< 7.89E+01
< 4.98E+01
< 7.57E+01
< 1.49E+01
< 2.57E+01
4.79E+02
8.96E+01

< 4.23E+01
< 1.57E+01
< 9.77E+01
< 3.15E+01

8.25E+02
1.36E+03

< 5.18E+01
< 1.74E+01
7.17E+02
7.27E+02

< 8.20E+00
.4.41E+01
1.39E+03
1.04E+03
1.70E+03
2.1OE+03
2.08E+03

< 3.72E+01
< 2.18E+01

1 Sigma
%Unc

mda
mda
mda
mda

15.00%
15.00%
21.83%
,16.07%

mda
mda

29.10%
13.74%
17.74%
13.10%

mda

mda
mda
mda
mda
mda
mda
mda
mda
mda

11.25%
26.26%

mda
mda
mda
mda

10.88%
12.41%

mda
mda

16.19%
12.58%

mda
40.60%
13.17%
10.76%
13.86%
12.67%
13.60%

mda
mda

Ni-59
(DPM/ml)

2. 1OE+02
2.36E+02
1.84E+02
2.22E+02
1.06E+02
3.11 E+01
1.63E+02
1.58E+02
2.5 1E+02
2.56E+02
1.74E+02
5.80E+01
4.17E+01
5.19E+01
1.74E+02

2.09E+02
2.34E+02
2.34E+02
1.89E+02
2.48E+02
2.77E+02
2.64E+02
2.05E+02
2.35E+02
6.12E+01
1.62E+02

< 1.07E+01
1.83E+02
2;39E+02
1.97E+02

9.45E+01
4.26E+01
2.49E+02
2.37E+02
1.48E+02
1.02E+02
2.3 1E+02
2.29E+02
4.04E+01
5.21 E+0 I

< 5.44E+02
< 1.58E+02
< 7.91E+02
< 7.84E+00
< 4.97E+00

1 Sigma
%Unc
10.00%
10.00%
9.61%
7.26%
14.04%
24.16%
6.75%
7.39%
7.77%
7.09%
10.50%
20.21%
30.44%
15.85%
6.83%

7.26%
6.20%
7.96%
7.47%
8.78%
7.59%
8.60%
7.40%
6.54%
10.84%
8.08%
mda
7.60%
9.07%
6.79%

8.85%
22.32%
7.94%
7.27%
11.71%
9.65%
6.20%
7.24%
29.75%
12.25%
upper limit
upper limit
upper limit
mda
mda
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APPENDIX D. Data Used in KI and CEC Calculations
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Table 19. Raw data for Co, Sr, and Cs Kd calculations.

Final aqueous Co-57 Sr-85 Cs-137 Co Kd Sr Kd Cs Kd
Boring/ Sample No

B308/SS15

B308/SS25

B332/SS12

B332/SS23

B348/SS8

B348/SS17

B349/SS14

B349/SS23

B408/SS14

B408/SS22

B438/SS12

B438/SS24

B910/SS14

B910/SS24

B930/SS14

B930/SS27

ADS LIMS #

300241078

300241079

300241080

300241081

300241082

300241083

300241084

300241085

300241086

300241087

300241088

300241089

300241090

300241091

300241092

300241093

300241094

300241095

300241096

300241097

300241098

300241099

300241100

300241101

300241102

300241103

300241104

300241105

300241106

300241107

300241108

300241109

Rep Soil (g)

1 0.5068

2 0.5042

1 0.5041

2 0.4981

1 0.4976

2 0.4998

1 0.4969

2 0.5057

1 0.5017

2 0.4981

1 0.5035

2 0.5081

1 0.5019

2 0.4958

1 0.5048

2 0.4972

1 0.4978

2 0.4974

1 0.5073

2 0.4992

1 0.498

2 0.4997

1 0.4953

2 0.4997

1 0.5059

2 0.5011

1 0.5088

2 0.5006

1 0.5044

2 0.4995

1 0.5053

2 0.5087

vol (mL)

12.236

12.155

12.183

11.973

11.947

12.025

11.911

12.231

12.096

11.961

12.162

12.327

12.064

11.908

12.282

11.932

11.958

11.926

12.280

11.965

11.942

12.014

11.841

12.024

12.217

12.048

12.301

12.058

12.163

11.986

12.178

12.300

(dpm/mL)

2525.0

2617.1

2580.3

2146.0

3136.8

3188.5

2985.5

2973.0

2753.5

2757.7

2918.6

2821.8

2869.7

3210.6

2480.9

2731.2

2364.9

2544.1

2601.9

2882.2

2525.8

2709.2

3171.4

3357.6

2840.9

2777.3

1974.0

2038.9

2670.0

2804.7

3180.0

3270.0

(dpmnmL)

2646.0

2704.3

2701.6

2600.0

2744.7

2724.3

2716.7

2733.7

2710.3

2644.2

2758.8

2618.5

2732.0

2837.9

2578.4

2613.2

2466.8

2676.7

2622.4

2695.4

2673.1

2744.6

2718.6

2862.9

2750.2

2684.8

2246.9

2334.0

2533.9

2619.9

2720.0

2780.0

(dpn/.mL)

269.3

281.7

300.7

138.8

1260.1

1217.2

570.6

575.3

231.2

366.5

338.2

482.0

509.3

.774.2

184.6

363.2

474.8

514.0

167.9

230.2

293.1

318.0

712.0

969.7

460.0

434.9

34.8

35.2

180.4

184.2

927.0

1050.0

(mL/g)

14.2

12.8

13.4

20.8

6.7

6.2

8.2

8.4

11.0

10.9

9.0

10.2

9.5

6.0

15.0

11.2

16.7

13.8

13.1

9.4

14.1

11.5

6.3

4.7

9.9

10.6

24.9

23.2

12.1

10.3

6.3

5.4

(,nljg)

2.3

1.8

1.8

2.8

1.4

1.6

1.6

1.5

1.7

2.4

1.3

2.6

1.5

0.6

3.1

2.7

4.3

2.0

2.6

1.8

2.1

1.4

1.6

0.3

1.3

2.0

7.1

5.9

3.5

2.6

1.6

1.1

(rnL/g)

368.9

351.0

328.2

735.3

59.5

62.6

160.2

160.1

433.1

263.2

288.9

196.4

182.8

112.0

553.5

265.6

197.7

180.5

607.7

432.3

334.6

307.4

123.3

84.7

206.0

218.3

3017.4

2971.3

561.8

547.2

89.9

76.8
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B933/SS14

Boring/ Sample No

B933/SS24,

B934/SS15

B934/SS26

Spike no soil control

Blank no soil control

300241110

300241111

ADS LIMS #

300241112

300241113

300241114

300241115

300241116

300241117

300241118

300241119

300241120

300241121

300241122

1 0.4988

2 0.506

Rep

1

2

1

2

1
2

1

2

3

Soil (g)

0.5063

0.5047

0.505

0.4975

0.5066

0.5021

11.986

12.214

Final aqueous
vol (mL)

12.218"

12.164

12.161

11.902

12.220

12.173

10.201

10.198

10.195

2510.0

2440.0

Co-57
(dprn/mL)

3220.0

3230.0

3180.0
3160.0

3210.0

3080.0

4070

3860

4090

<2.66E+00

<2.63E+00

4006.7

2590.0

2570.0

Sr-85
(dpm/rmL)

2760.0

2780.0

2750.0

2700.0

2750.0

2640.0

2990

2770

2950

<4.72E+00

<4.63E+00

2903.3

196.0

219.0

Cs-137
(dpm/mL)

1030.0

1030.0

738.0

799.0

1360.0

1270.0

4490

4210

4450

<4.06E+00

<4.07E+00

4383.3

14.3

15.5

Co Kd
(mL/g)

5.9

5.8

6.3

6.4

6.0

7.3

2.9
3.1

Sr Kd
(mL/g)

1.3

1.1

1.3

1.8

1.3

2.4

513.3

459.0

Cs Kd
(mL/g)

78.6

78.5

119.0

107.3

53.6

59.4

2

3

10.203

10.198

10.198
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Table 20. Fe, Ni, and Pu gamma analyses used in the Kd determinations.

Tube # Boring/ Sample # ADS LIMS # Rep Fe (dpm/mL) Ni(dpm/mL) Pu (dpm/mL)

501-A B308/SS15

501-B

502-A B308/SS25

502-B

503-A B332/SS12

503-B

504-A B332/SS23

300241033 1 1.44E+01

300241034 2 5.1OE+01

300241035 1 1.03E+02

300241036 2 1.46E+01

300241037 1 8.80E+02

300241038 2 5.51E+02

300241039 1 3.09E+01

300241040 2 1.98E+02

2. 1OE+02

2.36E+02

1.84E+02

8.74E+01

7.21E+01

1.46E+01

2.22E+02 < 3.02E+01

1.06E+02

3.111E+01

2.74E+02

2.07E+02

1.63E+02 < 1.58E+01

504-B
505-A
505-B
506-A
506-B
507-A
507-B
508-A
508-B
509-A
509-B
510-A
510-B
511-A
511-B
512-A
512-B
513-A
513-B
514-A
514-B
515-A
515-B
516-A
516-B
517-A
517-B
518-A
518-B
519-A
519-B
520-A
520-B

B348/SS8

B348/SS17

B349/SS14

B349/SS23

B408/SS14

B408/SS22

B438/SS12

B438/SS24

B910/SS14

B9i0/SS24

B930/SS14

B930/SS27

B933/SS14

B933/SS24

B934/SS15

B934/SS26

300241041
300241042
300241043
300241044
300241045
300241046
300241047
300241048
300241049
300241050
300241051
300241052
300241053
300241054

300241055
300241056
300241057
300241058
300241059
300241060
300241061
300241062
300241063
300241064

300241065
300241066
300241067
300241068
300241069
300241070
300241071
300241072

4.79E+01
1.51E+01
1.43E+02
9.50E+02
5.29E+02
2.94E+02
2.44E+01
4.18E+01
8.18E+00

5.24E+01
1.46E+01
7.89E+01

4.98E+01
7.57E+01

1.49E+01
2.57E+01
4.79E+02
8.96E+01
4.23E+01
1.57E+01
9.77E+01
3.15E+01
8.25E+02
1.36E+03
5.18E+01

1.74E+01
7.17E+02
7.27E+02

8.20E+00
4.41E+01
1 .39E+03
1.04E+03

1.58E+02

2.51 E+02
2.56E+02
1.74E+02
5.80E+01
4.17E+01
5.19E+01
1.74E+02
2.09E+02
2.34E+02

2.34E+02
1. 89E+02
2.48E+02
2.77E+02
2.64E+02

2.05E+02
2.35E+02
6.12E+01
1.62E+02

< 1.07E+01
1.83E+02
2.3 9E+02
1.97E+02
9.45E+01

4.26E+01
2.49E+02

2.37E+02
1.48E+02
1. 02E+02

2.31 E+02
2.29E+02
4.04E+01
5.21 E+0 1

5.44E+02

1.58E+02
7.91E+02

< 7.84E+00
< 4.97E+00

S1.12E+01
1.55E+02
1.79E+02

< 1.76E+01
2.69E+01
1.49E+02
1.68E+02
8.62E+00

< 8.65E+00
2.54E+02
2.75E+02

< 2.97E+01
< 1.61E+01

1.03E+02
1.02E+02

3.20E+01
1.82E+01
1.28E+02
3.47E+01

< 1.43E+01
< 3.02E+01

2.54E+01

1.55E+01
< 1.71E+01

2.99E+02
2.48E+02

3.OOE+02
4.03E+01
1.38E+02

6.42E+01
3.12E+0 I
8.03E+0 I
2.99E+02

5.84E+02

1.04E+03
1.01E+03

< 7.83E+00
< 7.17E+00

521-A Spike control
521-B
521-C

300241073 1 1.70E+03

300241074 2
300241075 3

300241076 1
300241077 2

2.10E+03
2.08E+03

3.72E+01
2.18E+01

522-A
522-B

Blank control
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Table 21. Data used in CEC calculations.

Soil
ID

501-A
501-B
502-A

502-B
503-A
503-B
504-A
504-B
505-A
505-B

Blank I

Std. I
506-A
506-B
507-A
507-B
508-A
508-B
509-A
509-B
510-A
510-B

Blank 2
Std. 2
511-A
511-B
512-A
512-B
513-A
513-B
514-A
514-B
515-A
515-B

Blank 3
Std. 3
516-A
516-B
517-A
517-B
518-A
518-B
519-A
519-B

300240736
300240737
300240738
300240739
300240740
300240741
300240742
300240743
300240744
300240745
300240746
300240747

300241021
300241022

300241023
300241024
300241025
300241026
300241027

300241028
300241029
300241030
300241031
300241032
300241252
300241253
300241254
300241255
300241256
300241257

300241258
300241259
300241260
300241261
300241262
300241263
300241264

300241265

300241266
300241267
300241268
300241269
300241270
300241271

STP Soil Rep
B308/SS15 1

2
B308/SS25 1

2
B332/SS12 1

2
B332/SS23 1

2
B348/SS8 1

2
No soil 1

Subsurface Clayey 1
B348/SS17 1

2
B349/SS14 1

2
B349/SS23 1

2
B408/SS14 1

2
B408/SS22 1

2
No soil 1

Subsurface Clayey 1
B438/SS12 1

2
B438/SS24 1

2
B910/SS14 1

2
B910/SS24 1

2
B930/SS14 1

2
No soil 1

Subsurface Clayey 1
B930/SS27 1

2
B933/SS14 1

2
B933/SS24 1

2
B934/SS15 1

2.

Wt (g)
5.355
5.3235
5.2688
5.2239
5.2672
5.2583
5.2825
5.2324
5.3345
5.3184

na

5.2064
5.0072
5.0022
5.0121
5.0084
5.0104
5.0124
5.0026
5.0055
5.0108
5.0128

na
5.0109
5.0103
5.0156
5.0297
5.0165
5.0047
5.0242
5.008
5.0027
5.0106
5.0044

na
5.1006
5.0093
5.0194
5.008
5.0017
5.0041
5.0172
5.0117
5.0179

[Na]
(ppm)

12.8
11.1
47.5
39.2
8.48
6.12
8.87
11.9
14.6
11.5
2.75
42.2
10.4
11.9
7.24
10.8
17.4
12.2
9.78
10.3
12

12.7
1.693
78.3
29.3
18.7
15.2
6.33
13.8
16.3
87.8
140
23.8
34.9

< 0.237
64.4
7.9
8.25
25.8
23

11.8
12.2
16.7
17.7

Soil CEC
(meg/100g)

0.82
0.68
3.69
3.04
0.47
0.28
0.50
0.76
0.97
0.72

3.30
0.76
0.89
0.48
0.79
1.36
0.91
0.70
0.75
0.89
0.96

6.65
2.53
1.61
1.30
0.54
1.19
1.40
7.62
12.16
2.06
3.02

5.48
0.49
0.52
2.05
1.81
0.83
0.87
1.26
1.34

avg CEC stdev CEC
(meg/100g) (meg/100g)

0.749 0.095

3.365

0.376

0.632

0.841

0.822

0.636

1.138

0.726

0.925

2.072

0.921

1.295

9.889

2.539

0.509

1.928

0.850

1.300

0.466

0.137

0.182

0.177

0.093

0.219

0.319

0.032

0.043

0.652

0.541

0.150

.3.215

0.684

0.021

0.170

0.023

0.060
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Soil [Nal CEC avg CEC stdev CEC
ID STP Soil Rep Wt. (g) (ppm) (meq/100g) (meg/100g) (meg/100g)

520-A 300241272 B934/SS26 1 5.0089 13.6 0.99 0.750 0.339
520-B 300241273 2 4.9949 8.07 0.51

Blank4 300241274 No soil I na 2.21
Std. 4 300241275 Subsurface Clavey 1 5.0054 74.4 6.27
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APPENDIX E. Traceability Records of Soil and Groundwater Samples

Page 102



~cms knosfict ~u~ssm~

itEA4NitN4NANNZ.
'MAC E

4 4,44

DAT444 JEtv.4
4 

ii; 3452
5555344543 4r 444544.44 4424343i'A44444
LAS 54N44.. 54Th 44

LA&~44ANYk~t4Gt4.tWLaN*I43ZT ittlMf4 dtc S tQYt ~WCO44O

½ 4454442%444420i44544t244401i4t4i43 %$44Vitit..~.

>Nit'N4PA2IT

LiN4~Nit4 42 $4444rit

OATh 544504fl 5440454443 4iit i4t 445i~ ito&4i44

ACWA4N OAtS OS 54450541 (4444' M.~i 44iAi4o 4~ufti444

CD

C0

0<

N

Vt;

N> . . V ii

444 U<NN444424
4
,4Z254AC4454:.i0R44P24444AirNtSA,4Lflw

t Ij~ 'jN.

Ar ~ t4&

~ 4J
444 Ni

44 40j>~N Stit 4Th 54 4 it~ 4444

it-A2 N 44 442 440 4447

Nfl 4434 ,44~NNNNNN;NNNNNNN.NN

4574 44444 V N7443 N. 3i3 4444

N 444414 34.3 N> ii' 44444

44444 5514 'ioN 44'

£345 434<3 434 AC it~ 3444

4444444 444~4t 334 4 iA it4 44

~nto ii'

'444 444 244 it' 7446

24 '246 N> i.

~4C444tt'4ti4444it534 N.

AEnic4s¶tnstNSEUS,,s:

• 'N •

405 3544444 .

4444,1 t0i4444ifl 'Nt~4A7iO EN~. ~4044

* . ... 42t4A47T 5544'344 £4i4~. 704 34 4,444 tArt -- it (*N4

* 44446 SAx '5*2 15,4444

* ... AAtANNSi 44,4554444554413444440404 it 44t746u44354N4444 ~

I i~ I

lit

"it:

N.]

-Ut

551--- 444- 344. 44340... 4:. 4,... 4....4,44.5.•, :.!.: ,i
N. • i • N• N' " •:: ' . ..

14.i: "hi,44454\• • ..... ......... C ......

4345•• ' '34"i24424430

I 11(04

,~ :4
ji 7- 5w

NN)4W%7 2

Flit. 44'44 647443443 ii 4" 51 itSlLL4 L
44 4 4 N $44544 044444441444i44

435444444444644 '05 *.~4.44t
5444 4444D5

4
44A0fl~S fl

N i54444t' A..

cit 4..'

N tiNt

'N

ft

n
Ct

tJ
C
C
-1
C
C

0\



64666766666$ GV 6616)66 c066 66,666 :.

.•. .•B ,•.•• ;.,- . . -6.

66606406666466601 66666666166

66660066466

CD

C-9aP:

-6,- 60W':s • . /.•- :.., ... 6.6'""T 0 "666 "'6166 '" 6 '- •,- 0 6. .

60, ,., . 1..•• • • • :...:. ..
4 . . 41. •• ' •,

,*sA,' A:%:. -.. . •...:.. ... 'z 4: •

:!% - ; :> 6•!•.-. , . "I "i d :;iii

6•',, i 6 6"" 64" .... ...... :. ,i •:

." .'. -66646uo~ 66/6

: LAUO- 4A1.ORV ' As' "..oN SHE• C, A6 67 6 " c:us,-o -.6 ,"76,: (6:o ".
;.•'• : • •r ¢ • • :• :.• • .,• .. :• °• •.- " *. ,:.6

46,-..0..61.. , .. • 66466. 666Ž666 ..' - '4 . .
6 

"-00,o6. . . , ,: . . - ," ..

.j > .. . - •. 4. 4666.6. ... . .. . o'. l ... . .. 6 j6. 6  ..6

60•A{• 6. 6 • •W ' : " ; . : . . "- • " .. , ".. ...... : :":;. .. :, ..

6-6.666 64 -6 _.- _ ___ •. ' • . ,' , :, 0166 •646 46666. 3646766 6, 6,. 6. 4 4 6 ,36

-I ; ' , 6. -- ;. . . " • " " - - ° " . ."-

6 '-• d .. -;•.•- - .. •.••. ;' i .. ,::• • :- ,'-- ..... . -•.: -? L - .. . • • • •.: .i.... .•:; . .

' 66. :4-: 666 ...5 - : . : - : : . . •: - - " :: ... • :• : '

*1.
674

k/ (77%;

'6.

6666666666666746666466661664611666666Ž ~
6Ž 4666 6' 6666 663 ~666346666t66666 666646666666664

6666j666466¶666~~6 664 66664~A66664 666' 60366666666'

ft '6 ~% .~ 666666666666' 6' A16~666 66666664

/4 0C
6  

~' 66646 66666 66 66 ¶6 66¶~
664666664

664~

"6 6*4"606*666664666"66

Cr

q
Cr
H
'74

6 0
0

6664 0
C
C,)
0\

•';,. ;/•-



kiMACELC

DAe•,l Jc4n 4f - -. 2
PREARE BY (NA G CCMP

J MAN RAC UNR

.LAeO~AfOwr A$SIK$NMENT $HLIi
IAEONATORv RECNaNO 0

*XYY N"2NC43ACTUC

33

OC CUSiQOY RICORO.

JOE NAME Et'4Thrt00t!'rtjtd

DAtE REPORT REQUIRED 7 It~~ 
13

E ~ N'p>M)

ACIJM. DATE 0$ REPORT ~NA Np

~bTa USTCLAIO
4
Y00 023Cr' 103T $4040310AM3'3EENALCW

C A

OYAcC.U $5" ~N -

CE MN? 44

r! tflNq

: 33A2t'4) Par r CA : 2(434? Pa

QUARt OO~ACt w~io
QUART PRONE COOn 3) 5t'EZj 4'?N'C 4 C

-- CLCERT PA>A 04' -

RETJN EAEE$CSCA UNTIl. Cr334? N 4?N* C2'N4 4'N2N

IN

$~34

A

½ .i
(-A

N'0 ~

/ 1/ &4-
CL'

TZ m t $Tý q! 011ýZ
. oalls-

43:- "'. 0+-44 05-.3C ::-

,j ,24'

~A WA'? ~A

3,4

44

C, ~

42 '*44?

N

'0 '*141- NA

4)1 U 'PaN j NA

.:

A

I

.11 •/i. St

"I

D•k* W tE RIN~EAsE• •T-

" " ' . .. ................ - ........... :. . . . T.. .: ::-. .
kf It ~1 ~ I t0 CI..: L t

..........t' 7 - 7 :.::!: ............S RE... .. ;INOUNNC B . . ..Y" ' "......." = }q ......... ". ....... • '" ":..

Cr

Cr

t'J
0
0
-4
0
0

ON
-4



S/MACI EC
hQ~ 4 BA

ATE:.JrKKt4ryll.flKK7 <VYK

EEPAALD ~!V (NA!M~ $CVMPANXj,
BMANACER

C' MACTECPQOJ!~CT MAMAS~N ...

MAJLC PNOJAKCT *4UM5A~R

~ffl ~K~O*K~4 -.•C . RAT. NY E A . . K . . , ... -,

a 4K

PATh REPORT REQUREP ¶iK4K!t4F~i~EP4i4Th

MThAL PAKE CE U~CPT {L~E ~w iHD-~ KThCKKtK

C. '.
MUTE; TIE! QTKAT4BBTh RTKCTTT9$T PC ACHE~ATP1! EPLOKE

Gq

r I
K,,K4

CIAETKXKK. 4 '~Kc~ K

$f~ 4% QW-TTTKT.- TTSKK B

j~

CWTKTA' 6~KT K.
I'
4 .4K K."fl

jy / '~ st4.... 44/ol-

KKTTAKKEE$RTKKTEETE

SpEahI PKEWTIKKPS

DATA! ONE PaKKTOURKKEC PROP! ACE

IA!- T~T!E RKT.UTDKTPRTLAT ILK

E.TKKIA!A!ETIKKOLTT ~A)TD

YE' TT'SEENDKASN

I
K.

~LU
* 'II

KIT

KKK.

PP

IA

KK:AAK4( PC• .• 4•:". -. - • -

ETA,• P. T.",.i. ~ g• '.÷

aot .. A. A_•.:!.i7 •i

, K,.A. .PT: .

* lZ tO NAMEP PIC v

CI~CN AC PT'ZKP E t

"q •.[

J

.41~

IA-

....221:•:_•

I __

I..

K )~Q /~

U u9Th (CYtU(x

I/%/c9 6 ~w~-

<wjo ~ c'S

EE-L: " PT "KE A..7 " .....P.A...... OP ............ ..... ..... ...... •K A ,

(V>CEIVELKL CJE TPAETAEAKORK

it,

/ K
r

Ft

n
Ct
H

0
0
-4
0
0

0\
-4



MACFEC
40

¶11 14M4f 2C~¶WANfl
K -.

~IACtft r¶toJtctMA'JAaO

¶AAC tic 4O4~CT NtML¶ER

U•RA.. A on) A .. . ,i T- . H M QF-L .A;S,ý N ftECC. 0

T 11. 1777
•.:.

* ~¶AT~ ¶iEPV¶12 
0
4Wi$¶~4¶1¶ . ~0b t~r ~4t

* 4 pwt4~ 4oitoi*od~

K ~&t~O~t. t2f sin cocirirn rots iiici~ inrus iyitciw
1,•!::;::::: ::•'g,',: ' :: ............. ' - ::i"::': ................ :"

QJQ

C

44

K

½-$ S

sit

0412

0 444

0442

044

lot,;

0144

154.0

425

044

0440

1$ 4

~ 415<4

lit

42545

54

104

5426

• ........ ......................... ...• : . • : [ ;" " ' ' ' T

.... .... •''- "iz - -'• - • : -- --- ;,,.¾

; 4-44,1 ' •.: •- C

4

0

.0

4

0'

4053 0450 SOiOO 
4

oos 455

032505 0005401 tOot's 0 'o.4

CLIESIT 0530550 ~ 5,4040 5420 440 21040

415556 0424 4240440.444

0511415 SA'OIPLES J'44IL .41kM .
5
K 44 4otooO

.2 I

F F
F F

no45tO 0501 110

an440isfotno

* 0 so sosom V IA 'a
4 pit

501515 42054 5051154 itlS$i554 512.
2 N2NNN 2. 2%>

i f1 C, I

42 .4

-2 C .

404454525515540415554155 04554 0405100032 ½
050540104 ~S4 1555045455154 ~"~'

414015005454 500 50542441¶m5 (tO 54*4054 se
44405040540553 .-4t4 -

iki(tOlWlW 05

01545424 sw

44515~40055

7

si,>
2

>

) N

rn

rn

114
0
0
-4
C
0

-4

550515 i 51045 40450205105tt 5•)

K



P 04 t4

L47 A m f -l4r
P44'774 7 14M7 C4444

7OWVC ?5~7~7 774
2 ~

At~A

A*3OTh\ rcrV t AS~IGNMEAT S~*Er 1' -MN t~ CUS ~OD I ~ECCRO
A7 ~

44740044044 47447774W70 ~ . A .~AA#w.~4 t47~4

~AA

VAAA .AWM74
4

"
444A744Of4 JOflNA7IE $~'A4

74w-nit 4AA'#&i

A ~ ~ 440A47440 tt 17474O 444744777
AcrUXtIa¶77 04 Xt700ni 744W~AXt0477446

00

'4 43

14 'A 77

44 4

77

Si

w$77A

47:7

4744

4777771 777 Ow 771773777074774774 774771'774 7-7w -

43

El
47744 4443 :774 ~7 7777

44343 97 V

* B 7
77477 >itA /44 1

<~74,A4 fl
4

A 4~7 w

yA7A 774 44

AAA'77 4474 47

97 7:7 4A44. SAl

I

2 ~1 t

.4

4.'..

74

47.

77.

1~
47

431

-7777 7747777377 774477 ~ &t~4
407441 4740474 ftni ~AXtV MAA4~. '44 r.77*774744

77.047 VAX 97.7747

0744474 5447477477777747 77 44 44444444.4444774443

7.. 4
3- .7

77774444447474

44444 44777774474447 .;,..

444777 ' 93477410

44777s4 ?7
0 77

4
444

A7
777

4 77474

, 7777'

770 7N47077777747777 7747774477774 774~ 47 7744777040477

4077477470104444774744774447747743447 .- ~' '"'"-. ~ Ct
7777774444777~7447710444 - -

44447747440441044 '~'A

444747774744477 747 
4 4

P/$tIIASŽ

744777774770774 - Ci)

74474744774747777 ~ A -
7 . A A A I

A -. . ttJ
0

'At 0
-47 A A 'A A~ . .AA IB 0

0

ON
-4



WSRC-STI-2007-00367

APPENDIX F. Radiological Standard Certificate of Calibration

Page 109



W SRC- STI-2007-00367

Eckert & Ziegler
Analytics

1 :3 fM n u rif ld

CERTIFICATE OF CALIBRATION
Standard Radidnucfide Source

75273-147

Cc-57 5 mf, Liquid in Flame Se al.d Viae

This tstnda~d radionuclide source was prepared qr. meiyrici]t'
from a ca-Q--roted "ater tion. The rste ;o .a
rcalibrated it; an ionization chamber that. was caai e by the
N.at- ionai Ph-ysicn Laboratory, Teddington, U>1<_, ad i diret

t:b nal standards.

Radionuclide -u" n aod calibration were checked w'th a ge rr•nium
gamma spectromtue-' sustes The nucl.ear decay rate and assay date
for this sourc q, gpive.n below.

ANALYTICS maintains traceability to the NationaL IDistitute of
Standalrds and Technology through Measurements Assurance Programs
as described in USNRC Reg. Guide 4.15, Revision 1.

.LF.-LL~:

C L 3 ATV ~

271.79 days
june 14; 2007 .2:00 . T

Ump bmk- lU e.

5. 02210 grm O., HCI solution With 30 ,u!g Co r , r

P 0 NUMBER 0A1607TG, Item 2

SOURCE 7P R Eý : TBY:___Rd__h-__
V1 . 2 Taska eva, Radidchevll.ý?L.

A APPR QV M:

................ ... ...
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Eckert&Ziegler
Analytics

erd nd=W SQ,
wowan• Me~gals•

Vfi40 ,,l • 7

7"Qý 40 WW2237

CERTIFICATE OF CALIBRATION
•tandard Radionuclide Sour

7.52 78-1:47

37 5 mL Liquid in la ep Sealed Vial

This standari _aionuclide source was prepared gravimetrically
from a 'a~ brated master solution. The master. solution was
calibrated Wit= an ionization chamber tnhat was caLibrated by the
Nationapl P•hi'ai Laboratory; Teddingaon, U.K., and is directly
traceabeto t iona standard s

Radionuclide p~rity and calibration were checked with a germanium
gamma spectronceter vystem., The nuclear decay rate and assay date,
for this source are given below,

ANALYTICS Mainmains traceability to the National i.stitute of
Standards and Technoiogv throuqh M..,... A. &rance Programs
as described, in US=RC ReT. Guide 4.15, ReVisior !.

ISOTOPE,: Cs- 137

AC)Y i: 1.922 E6

1)A~. ~-~: Pt:

'I' L~232~7'V N t3A P

U1C''~TA1rTY )k~'2)

3:007 ET years

Jurde 14W 2007 12 :0011

impuri ias: .i-inpuri.ties <0.1%

5.01021 grams 0.114 HCl solution with 30 pg9/ Cs carrier

P0 .NUIMBER: AC60107G, Item 7

SOURCE PREP.ARED BSY:

:QA A:P•R:VI{D:

.. ' r. a h ,......... ..

0`1'7 1"Lf" Y _. K -K
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Eckert & Ziegler
Analytics

CERTIFICATEŽOF CALIBRATION
Standard Radionucide Source

.. ......... . - -----

75280 e14.7

Fe-55 Sý mL Liciuid In Sl e eald il

Te 4('*,• 7

This standard .rdi~onuc~ide .source w,+as prepa~red! gravinetr~i ca]ly:
f.~ a odlibr'atee ra~t• a liquid raditonubiid. Csoution. sosce.
The master source was •calibrated by ciheuid sbintii l atiuon
counit ino:.

Radionuc~ide ourmity. and calibration wer[e checked by germanzium

gamma-ray spectrometry and liquid scinteilation' countinq... The
:nclear decay rate. and assay date• fo .this source are given
belo0w

ANALYTIv2P maint -Iu traceability to, the National( Institute ofSuandazds and Technology through Measurements Assurance Programs
as described din USNRC Reg.. Guide 4.1.51 Rev~is.si.on 1i.

TSIPE : Fef B55
ACT1£VlTY {B3o) : 1,987 1•5

VAE- LIFE ;
CJA I BRl'kf'ItON DATE•:

UNCERTAINTY¢ (k=2}

1001.0 days

June 14, 2007 12:00G EST

51£

5.129'8 grams 0.11 C soluticd with 30 p.g/g' Fe carrier.

P 0 N%7JBER AC60107C, Item 9

a. 1 Takae~, Pad~nchem

P:do

..................
Q A APPROVED:

CocrMwat Office

am a
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Eckert & Ziegler
An lytics

mlý 404~-7

fa 401 a~(

CERTIFICATE OF CALIBRATION
Standard Radionucdide~ourcee .'15:•8~ ~ .....-. .>. .. . - ". ... "

75281.- 147

Ni-59 10 mr.1 Liquid in Flame Sealed Vial
This $tandard radionucl~ide source was prepared :ra ietrica.ly.

fra calibrated romter liquid 'radicnruclide. solution source..
Thea•,v rt e s.urce woo calibrated by liquid scinti vlation

Re dio u Ii de purity and calibration were checked by germanium.
g.mma-rnnr •• pectroretry and liquid scintillation counting-. The
nuclear necav rate and asSav date for this source are given
be low.

A.NAT[C• rnain'~tainu. Lacab~i'ity to the NaLionai Ilnsitute of
Standards and Technol og" Lthrough. Measrementa Assurance Programs
af de~c-ibed in USNtC Rag5 Guide 4.19, ReVislon 1.

-SoToP rrti-5

A T.• Y Pq) z

CALh - LI FETE
C ýýB-ATPI ON DATEý

.3. 4F EI

'7.6.00 4 2yeard
June 1,4. 2007 .12:00 "EST

RE ATIVE EXPANDED
.-• ]. .INu Y (K=2": .,. 5

Zmmuri~t ~ 7- i•mpuri tie s < 0.

.9 . 9797.0 o•rai 0. IN HNI solution with 30 Igi/. 1Ni carrier.

P 0 NU 'rgR AC0Zo , Iit.em 10o

SOURCE PREPARED BY : ,4_1.ý"

MI. :I 1, w i dia orhe m.i: st

Q . A/ .. , ........ ... . . .. .

cr~t~
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Ecckert &Ziegler
Analytics

CERTIFICATE OF CALIBRATION
Standard Radionuclide Source

75282.-!47

-5 mLi.qukid in Flame. Sealed Vial

T& e)~; ?.~a97

Thi.s standard Žadornclide source was prepar-ed ar vy[retrizally
"roM a caiibrwtd master solution. The masLei sIoluticn was

calibrated b lciqud scintillation counting and alpha
spechrocopv. Th calibration was checked by Iiquid.t..it~il].otion countinq aft-er source-preparation.

AN•LYTICS mainti raceabildIy. - o the Nationafl '-lLttuta of
Standai-ds an.d TclýJ ooy through Measurements Assurance Programs
as described - r USNRC Req. Guide re ... Revision I.

ACTIVITY. (Rq).-

!4A.LF- LIFE:

3 .i- 1 E4

CALISRATION DATE:

RELATIVE EYPANDED
UNCERTA2NTY (k=2F

-une .4, 2007 12;00 EST

2. 0

I Ll~]i I. Ij(, S yr-inuri'ties:; <0.-1., *.irmpur'ities -tX.2

5347038 grams 3H INOM solution,

P 1 NMER AC6O

SOURCE PREPARED BY:

Q A APPROVED,;

107G, .i.m ii

P. 1. Taskua.ea Radsiocliecirt

'00' ate 0ýk L~y
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Eckert & Ziegler
Analytics

CERTIFICATE OF CALIBRATION
Standard Radionuclide Source

7ý27 -. 147

~SC

Th~ *At~~~g7
•:~ ~

~

'3-$5 ,0 mL Liquid in Flame Sealed Vial

T~hi s t~a :da:u rad0onuclide source Was prepared gra metrically
from a aib ated master solution. The master solutibn was
calibrated w.. an ionization chamber that was calibrated by the
National Physical Laboratory, Teddington, ILK. and is directly
traceable to national standards.

Radionuclide purity and calibration were checked with a germanium
gamma spectrometer systenL The nuclear decay rate and assay date

7o- this source .are given below.

/ANLYTICS : tra.ceabiit.y to the. National Institute of
Standards and Technolosy through Measurements Assurance Programs
a, described in USNRC peg. Guide 4.15, Revision .1.

ISOTOPE:

ACTIVITY U3q):.

HAL#FLIFE2
CALIBPRATION DATE:

Sr-6 5

1.,342 E6

June 14, 2007 12:00 EST

iR P1tAT IvE RAPANDED•UN4CERTAINTY {}•'2) %

Im1purities.: 7-impurit.ies <01. 1-

10.0•18,1 gams 0". M ICI solution with 30 gig/ SSr carrier.

P O 2UNEER AIC60.07G, ITem 1.

SOURCE PREPARED SiY: _,________________-____-_

M. I.. Taskaeva, Radiochemist

Q A. APPROVEDi - A~"

Corpnr~e&~ ~

Page 115



WSRC-STI-2007-00367

APPENDIX G. M&TE Approval of Balance
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Certificate of Calibration.

Savannah River Standairds Laboratory.
" We5Unghouse SRC, Buiing 73&-A

DescrY#Lion: 5ALANrE P7- -£C'AL/I!L4 (08/'16/05)' " : ::;

ManO Wcturr SAOAttYU

Serial#: .0200.n5 : Cal Calculation:

............. -;2 7 2 • ------- ----- ---- . :. .. .. :.:.'......

MElST Traceable Sta2ndard(W)" =Kd, ( pDratlon Date)

Pr=int Specmfica~tuu on .N

Th. :eLirnated uncertainty &kW2) of.the :tandard(n) and moamuaement procnea at SR.L ,:,-

T ~ ~ mw V"n~- ! W 0105 n- sit'~~' 23 2.' 20'c kind Z44,RH

CAL13i.RATION DATA FOR vW- 0105

RUSH
Cuawy~i aance to Sbo 7K25 (VLAP. A2LA. OR Wn T)

ONSIT CALIRATiON

THIS !NSTEMU. PASSED CALIMPATION. AS FOtmn= AS LiFT.

The acign"d uncertainty of odt,.":niumid by" .

* .,.* .r.. • . . . . . :
..roo•~ . .. R.:NMT{

~b2i~27
PR mit. ~

Nite I rhi~ ccnificau. ~haII oni b. r~produccd ~x~cpt ni full wbhout Ila~advanccd wnncn appro~aI of tho SRSL.

Np~c 2 flic n~ racci~cd dit~on if th~ ~ti~dind u'-t of s'andards. or. nic ::reliwn~ oqulp:ri'n; dc~.cnbcd li'~jii
. PS ~ unIcs\ )~crw:~c n~cd in ~hc body ~i (hc CcrlJlkatc;;

fill 1010111 K.P'g.21 f2&.
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SRS Method.

Ant}•y tn cnfrmation
Caiibrator Initials:

Cai~brator ID~t Ii 0g

DOte: I3LV2007
Balance Information

Location 773A/B122?
Unqu ID Number lw-m0105
* Manufacturer Sartorius

MVODEL# " (200D 1

Conidence Leval 3;Stdev
QA Limitr(%) 0.0100
Sen lIi (g)p 0.0000.

S1 i.a Maintl SO .0J00201
Wt Set Seierction S'L.]7 " Vi,:

Function Tests-
Power pass:
Load Pass.

Tfaring ss,
P/NDisplay ' P"ss . .

Visual Inspecton Parameters

Level Pass

Complete j Pass#j

I cai-krliodfinglg): 100,,-:- :,• .-

. o to .. ... . .. .....
-Right 99.9996

Botott 99.q997 i

¢ " :

Te-rmpc (C
SHumildity ((JI

MEASURIEMENTS (in grams:
Sr High WI(S) Mid WI(s). LowfWt. I Sen itit WI"

N1Wi0wght (g) . 199,999B • 9..9.7.. . 50.0000 i 0- 99 .9

0... o 5 99,999000 99 970 500000 1.000
NDs ekn '9.9996 997" 000'<~i00~<
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QA 0AIA CET-N AI1O i,
Ii ~I

%%~% . 0fl~L ..

-V J

~AIorn~ e~mIi~. ~ ~2~' oo~oh IndooW o~oodndo
Wok Ilk ~i.01 01? IlLioll

Stotiw? .. . . E~k00 ~Z/2mI I
IA 1)0k ~ 0~C~G. . . .. << M~01~o%4~.

tI n~bw IW.DI 00 WI. tO $LAIkI j
& 7A~2~

Y.(ý .- VA .~w ý4 M ...........

I ~~ AVERAGE. mooow-0 11OM T- ex-oH~ kI077
row P~ Ok(''&I 04tS ~ 9.' 0O0 3 ~ OW31 #AAWIO)4- A1341.72i

4 f~k~9~fl _________. 9*B-i 00~I00 LI ~3 OCOIO .02030 OWW .60.00M0

... 91 .... - 5----

............ .. ...... .4 o~ ..... .o~o o ... ~i 7~ .O * t ...I0

on l 49. ......

lc k 0 II 111w? *1111 ...w

•.•,T;Lo.=•;+T-T•£•...o++--+•- 
-- .

50 o~o~o Wn. o~~oldotoolooo~n 1000010..... 1 . t ...... L.... w1 117 kdno
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17
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111
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Certiicate of Calibhration

:,? .. , :: ".:i : ,..sa an ahx Rimer Standiards L~abni~atory .. .:::.. :.:.: .:

A4D ha SUW

aCal

aibrat: Id; 20

s -,o.% ..c;t@ . 3 -• < .. u• ..... K •S• .• / i 08 "" ... .: :. :[ . .. :i

T a at nte ncertaitnty W-2) of the vtma-aýLe mand m~arn~tpoeaat SRSL lwýS~E , A~TACE1ED D)APA ,C•'EET "••-'•:" , .... :L!. , .. ::.i. ...- .

ThCnrr a nde n WP-S5n ',ae 2~ne 3 nO- "~ ~d 331 J

CA1S MwO DATA FO W,-5

L..'.° $£:ATTA HED INSTRUMENT TEST REP•ORT OR MASURM.NTDAT

,NOT 'U STODIAN REQUESTED TOLE RANGE NONE : ,:. .; • !'':-..,:. .:!..i•:: i:.'

OTE:THE WEIGHT..S& HAS ME7 CLASS 2 TOLE RANC-S PREy OUSLY. THE WEIGHT S T 7E TS CLASS 2
EXCEP H 0MG WEC HT .T: TSOLA

.:: .. ... .. .1 ... ............ .-. .. -: -, -, -------- , , .... .' . .... ..- - ...... : .i ...•

An nusi ad unicartainty W rm t UT -a K•p minod by tw, wa"a toat W

r vr,

: - ~ •"i::h:;i.•ci~d•oui•ono, h sadKd: eg•:•,&ds~ kEIr ZWHd'm~•ei;•~ei rie. '}e Wa.:: 7:"
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Mass Calibration Data Summary

Savannah Riv Standards Laboratory
W •in At ue SR', Buikldig 736-A

i'•i:- : : Aik:: • a SC 2980,1' - -.

*~ .oe a w t~a u A . I*. . . .... ................ .

S ANTLERAN- REQUEST: NO. qTIE WIGHT S i HAS MiET CLASS2 TOLRANCS ,''AIWEIOL> L: . *1> WI lT S 1TAP •TS CLAS2 'EXCEPl °THE 2GM WEIG IT, IT WET.CLAS 3.. .

!' CeaNIL 0W tglt' cj4Iau vs dotNIT~~~ . .t"

n .- .. .L153 0 '.1253 ... 0 0 ý 270 7 oass

2 ~ ~ ~ !ý tag ru 2,14 t . 7 ug > .0 o aaptst

........ . .000 .tg .09 72 4 0 .n 000 ..... 0 . 21 .e a n

... 19 ....33 -a -:9 99 3 ------- -a O--0 70 ---C-tnp--i--2 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~ý .0007k p>5>1960t:0.0,JO0 a

100 000 43----0-2 ... ..ug -- I0 0 --------- 1-60-------------uh

1000033040~ ~~ ~~~~~ ..... 1.0 0 30. .... 006' 0 ~obeSbbit
__ __ __ _._ .___ _ .... ------------ p 2.. ....... .0 ... .0 2 -0-Do bl--- si- o

______________~~~~~~~~~~ 90019 00>~20 02 0 obeSbboo

2 ~ ~~~~~~~~~ ....__ ... .oto w p. .00.876 ..g. ..03< 40 a M~kt
4 Sl'ý'

. ...... ....... .__ _ ......94 . ...............

0 g -90--947- 9-9 4 - O-t -0 D-bl -S---------.....t.t....

...Žpr7
77<

2. .-

- Pa e ~. of
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APPENDIX H. List of Equipment Used in Study
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List of Equipment Used for South Texas Project

Instrument Room Building

Balance B122 773A
Gamma Analyzer B022 773A

ICP-AES B054 773A

6/8/2007
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APPENDIX I. Personnel Qualification
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Approval of Personnel Qualification Working on South Texas Project are Qualified
for their Tasks.

Individuals
Daniel Kaplan

Carl Black
Dave Diprete

John Connelly
Mark Jones

Task
Project Leader, Scientist
Kd Measurement, geochemistry measurements

gamma radiation measurements
QA
ICP

I approve that the above personnel are qualified to complete their respective tasks

6/8/2007
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DANIEL I. KAPLAN

Savannah River National Laboratory, Aiken, SC 29808
Phone: 803/725-2363; Fax: 803/725-4707; daniel.kaplan@sml.doe.gov

EDUCATION
Ph.D. Environmental Chemistry, University of Georgia 1993
M.S. Soil and Plant Science, University of New Hampshire 1983
B.S. Soil and Plant Science, University of New Hampshire 1977

EMPLOYMENT
1998 to Present. Research Fellow, Savannah River National Laboratory, Aiken, SC.
1993 to 1998. Senior Research Scientist, Transport Geochemistry. Pacific Northwest National

Laboratory, Richland, WA.
1985 to 1993. Laboratory Technician, Biogeochemistry, University of Georgia, Savannah River

Ecology Laboratory, Aiken, SC.
1983 to 1985 Laboratory Researcher. Molecular Biology/Genetic Engineering.

Agracetus,Corporation, Middleton, WI

RESEARCH FOCUS
" Developing geochemical models for reactive transport codes
* Geochemical processes at the water/mineral interface
" Speciation and transport of radionuclide, especially as they related to the vadose zone
" Remediation: In-situ groundwater and soil remediation and monitored natural attenuation
" Nanoparticle and colloid chemistry

SELECTED PROFESSIONAL APPOINTMENTS and AWARDS
* 8 Patents or Pending Patents related to environmental remediation, analytical chemistry, &
molecular biology
* Adjunct Professor: Washington State University and Clemson University

SELECTED PUBLICATIONS (10 of >80)
Kaplan, D. I., B. A. Powell, L. Gumapas, J. T. Coates, and R. A. Fjeld.. 2006. Influence of pH on Plutonium Deosportion

/Solubilization from Sediment. Environ. Sci. TechnoL (In press).
Kaplan, D. I., D. I. Demirkanli, L. Gumapas, B. A. Powell, R. A. Fjeld, F. J. Molz, and S. M. Serkiz. 2006. 11-Year Field
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I.G.529.0. !"LOW LEVEL WASTE HANDLING'& MINIMIZATION 1 i!tFORASTEi CR i0 TESTOUT 29-Sep-1999

jIFOR WASTE
ýSRTC NUCLEAR CRITICALITY SAFETY ANNUAL

rSTGN0007 RERSHRISE '00 COPEED 2-e-9

STGNOO8 SRTC ACCOUNTABLE MATERIAL HANDLER SE 00 COMPLETED 23-Se 998
ANNUAL REFRESHE ___

TSRTC NUCLEAR MATERIAL CUSTODIAN ANNUAL
REFRESHER SE [00 COMPLETED 23-Sep-i 998

[L SAD SOI1ýI ýADS JOB SPECIFIC TRAINING FOR HANLN BS 10_0 ,COMPLETED 01 -Sep-I 998

TMEE2800p.ELECTRICAL SYSTEMS SAFETY ____6IL 00 !COMPLETED 607-Aug -1998
. -SRTC LAB STANDARD ANNUAL REFRESHER SC 00 COMPLETED 31-Ju1-1998

Fs-TGOO TRAINING (U) s i
QHRG0400 iRADIOLOGICAL WORKER 11 SELF-STUDY JP 06 . COMPLETED .. 14-JuI-1998

QHRGO400 IRADIOLOGICAL WORKER 11 SELF-STUDY SE !08COMPLETED 14-JuI-i998

TRWG52O0 iADVANCED RADIOLOGICAL WORKER TRAINING PA 00 ECOMPLET
iCR COPEED -10-ui 998

H .RD1092.3 [....... TEAMWORK, THE KEY TO VALUING DIVERSITYiCR 00 . .. COMPLETED 27-May-1998

S oTGNO02 SRTC ADVANCED RAD WORKER HANDOUT BS 00 COMPLETED 27-May-i 998
jTICTS023 :IOJT TRAINERiEVALUATOR CONTINUING TRAINiING FICR 00 CoMPLET___E._ .. 5Apr998.

(SE010401 JSRTC TECHNICAL AREA TRU WASTE HANDLER IICL 00 COMPLETED 24-Feb-1998

,FG15290 TECINING L AREA FACILITY ACCESS 00 COMPLETED 04-:Nov-I199
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TRW.970J0 RWT REFRESHER 1997, VOL. 2 RS .. iCOMPLETED 04-Nov-il997

TRECA7 CONSOLIDATED ANNUAL TANG SC 100 ___E 4Ot19
5G...... ISRTC NUCLEAR MATERIAL CUSTODIAN INITIAL R 0 COMPLETED . 11-Sep.1997|•>• IDZd[U ....... ... .. ..IC -- uu .. • VIL= IU 1 .. ........

ýBRIEFING

'ISG152952 SRTC NUCLEAR CRITICALITY SAFETY TRAINING CJR 00 CMPLETED 11-SeP997
SG152954- jWSRC GENERAL CRITICALTY .. CR 00 COMPLETED .11-Sep-1997

5SG152951 •ISRTC NUCLEAR MATERIAL HANDLER JCR 00 lCOMPLETED i[04-Sep-i997
QRCTS04 GLOVE CHANGEOUT R 00 COMPLETED 23-Apr-I997

TRWG.... jiADVANCED RADIOLOGICAL WORKER TRAINING Pp 01 OMPETE 19-Mar-I.997..TRWG5200ZU iCORE I COM iu LUVP"LETED- I 19-Mar-1997

.TRWG5200 !ADVANCED RADIOLOGICAL WORKER TRAINING CR 01

TRWG..... IADVANCED RAD WORKER TRAINNG CORE PRE- CE 00 COMPLETED 07-Nov-1996wozu TESTI
.T S .... ...... ._ .ý - ... ...... .

]TREGCAT6 jCONSOLIDATED ANNUAL TRAINING iSC 00 lCOMPLETED ý30-Oct-I 996TREGCAT6 CONSOLIDATE D ANNU~...ALT [ IG... ............. .C . ....... c .................... COP...._.,.,,.ETo . ................. Q ctl

I 000000 . QUALITY ASSURANCE IN RADIOCHEMISTRY . Offsite !COMPLETED . 23-Oct-1996

QRFCIDý2O8 jSOURCE CONTROL ICR 01 4COMPLETED ý29-Aug.1996

GAMMA-RAY SPECTROSCOPY FOR NUCLEAR Offsite COMPLETED 08-Aug-1996
Vl 000000 iMATR'LS ACCTNG 08-Aug-i.996

1ý HRG040 RADIOLOGICAL WORKER II SELF STUDY 02COMPLETED 4122-Ju1_9__9
. ..... J04 ]COMPLETED 4 22-Ju0-l 996

G....... ILOW LEVEL WASTE HANDLING & MINIMIZATION
S 1 FOR WASTE C 01 /TESTOUT 09-JulI- 996

V..000000. f41ST CONFERENCE ON BIOASSAY, ANALYTICAL &
vuuuuuu ENVIR 'se COMPLETED 16-Nov-i 995

!TICATBOO :CONSOLIDATED ANNUAL TRAINING SC 0 OMLTD 04-Oct-i 995
QHR25O 4jWT EFRSHE VOUMEI jP i.00 COMPLETED 427-Mar-1 995

. ... ..... . .. ...... .. . ... ..... . ... ... . . . .. .I . . . . . . . .0- l 1 1 1 ... .. ... ...... ................ ........... ........ ....... .. ....... :.............. . . . . ...............

LEPBRF 994 SRTC EP BRIEFING RS 00 COMPLETED j23-Nov-1994
SLr290 r rlOW LEVEL WASTE HANDLING & MINIMI ZATION jCR 00 j COMPLETED i8-Nov-1994

V1000000 jiUS DOE SAFEGUARDS TECH TRNG PROGRAM OffsteIETED 30-Sep-1994

jQRIH1200 .OSHA'S LAB STANDARD TRAINING 11CR io00 jCOMPLETED 4 14-Sep-1994

QHRGO300 jRWT LEVEL 11 FULL PRESENTATION 104L ... oCOMPLETED 104-Aug-1994

ITRSGETC2 INITIAL GENERAL EMPLOYEE TRAINING FCR 2ý00 4COMPLETED i27-Jul-1994
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Training History

Last Nam.- JONES FirstName MARK User 1 A430 OrgCode- LA100

CodUrse Course Title Setting IRevision' Class Status CorpletiOn
,Code ___Date

SUBCONTRACT TECHNICAL REPRESENTATIVE p
T7SUBMPO2 TRAINING 11 S 00 COMPLETED 15-Jul-2007

TSUBMP01 TR N SUBCONTRACT MANAGEMENT PROGRAM S 02 COMPLETED 09SJul-2007
TSUBPO1 TRAINING- __________________

TMME1305 I.ELECTRICAL HAZARDS AWARENESS BRIEFING fSp 00 ICOMPLETED j27-Jun-2007

QHRGO400 IRADIOLOGICAL WORKER TRAINING 2 RETRAINING iSP 18 -COMPLETED -12-Jun-2007ZSAFO7O5 ESOAL BR" 00 JCOMPLETEDun 0
2007 SAFETY CONFERENCE - TAKE IT - [113R~00

LZSADS6FNAYESMPEUIG EMNIC-S P 00 GRANLTED 11-Jun-2007
PEEXCEPTION

LSGEN058 1L7.7,1.06 & 1.07 PROCEDURE CHANGES BR 00 COMPLETED 06-Jun-2007

LSMTD003 IUSE OF DRAIN SYSTEMS DELTA TRAINING FS 00 COMPLETED-27

SLBE3013 ~SRNL 3013 PROJECT BERYLLIUM & MEDICAL BR 00 ICOMPLETED 108-Mar-2007
SSURVEILLANCE .

N NUCLEAR MATERIAL CUSTODIAN DELTA RS 00 COMPLETED 04-Mar-2007

ITRAINING
S .......... .... ...... ......... 11 1 ,11 11 ! --

- LSGNO4 .ACCOUNTABLE MATERIAL HANDLER DELTA RS 0COPED 04ar27
TRAINING

LSGEN050 NUCLEAR CRITICALITY SAFETY DELTA TRAINING [iRS- 00 rCOMPLETED 04-Mar-2007

LSLST003 LAB STANDARD TRAINING REFRESHER FOR 2007 ISP (04 'COMPLETED .02-Mar-2007

LSCT0046 RESPONSE TO ABNORMAL EVENTS BR 00 COMPLETED 14-Feb-2007

LCONTAINED INDUCTIVELY COUPLED PLASMA rI GRANTED 13.Feb.2007
LSADS017 'EMISSION SPEC JP 00 EXCEPTION

~TMEE3050 SAFE PRACTICE ON OR NEAR ELECTRICAL IP 0 OPEE 0Fb20TMEE3050 •ICONDUCTORS

,SRNL R&D BRIEF ON WORK PLANNING &
LSGEN034 ONTL FOR EMPL -B . 00 COMPLETED 16-Jan-2007LSGENTROL FO BR 0

TRGCAT07 CONSOLIDATED ANNUAL TRAINING 2007 (CAT) S P 00 COMPLETED 02-Jan-2007

LSMTDO01 O SRTC DRAINS TRAINING SID 01 COMPLETED 01 -Dec-2006TRPG5600 INITIAL BULLARD PA30PAPR CR--01 COMPLETED .17-Nov-2006

TRPG5600 INITIAL BULLARD PA 30 PAPR JP 00 . COMPLETED 17-Nov-2006

HRDOD285 IWSRC LEADERS FORUM CR -00 ýCOMPLETED 15-Nov-2006

DERW-0333P QUALITY ASSURANCE S 2 ~ OPEE 7Nv20
STGN0022 SID2 OPLTDEI-ov20SREQUIREMENTS DOCUME I

RINITIAL NEGATIVE PRESSURE RESPIRATOR
QRRP1 000 RCR 05 COMPLETED F02-Nov-2006

1TRAINING

jQRRP000 INITIAL NEGATIVE PRESSURE RESPIRATOR
QITRALING - JP F01 COMPLETED 02-NOv-2006

GENERAL SUPERVISOR RESPIRATORY

1TRP4000 PROTECTION

5A230111 QUALITY ASSURANCE PLAN FOR INDUSTRIALHYGIENE LAB BR 00 COMPLETED 16-Oct-2006

CLGESARSAFETY ANALYSIS REPORT & TECH SAFETY BR 00 COMPLETED 05-Oct.2006
1 CLGNSAR REQUIREMENTS

iE010402 SRTC WASTE GENERATOR-CBT SP 01 COMPLETED 05-Oct-2006

CLGEN11II8 HUMAN PERFORMANCE FUNDAMENTALS ýBR 01 COMPLETED 104-Oct-2006
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G,94= .... SRNL R&D COMPRESSED GAS CYLINDER 0SG1,529,04 RANIG SID 01 COMPLETED 04-Oct-2006
TRAINING 1
LABORATORY STANDARD REFRESHER TRNG.LSLST003 SDP 03 :COMPLETED .03-Oct-2006

____________(2006)

TMEE6400 MINOR.EDITORIAL CHANGES TO 18Q-2 BR 00 . COMPLETED . 7 Sp-2O..

ISA220972 h N500 AV ALPHA SPECTROSCOPY TRAINING SM 00 'COMPLETED .21-Ju.-2006

ELE CR AL Z HAZARD AWARENESS-ELECTRICAL
/TMME1-302 WORKERS BR 0 UCOMPLETED 29-Jun-2006

TMEE2900 ELECTRICAL HAZARD AWARENESS ICR 00.............. ...... . ........... ,,.
COMPLETED . 12-Jun-2006

TRWG5203 IRADATION INSTRUMENTATION& MONITORING .. PA '01 COMPLETED 12-Apr-2006

B BETA-GAMMA CONTAMINATION
TRWG5204 INSTRUMENTATION & MONITOI 1PA 01 COMPLETED :12-Apr-2006

APACNAIAININS TRUM ENTATION&
jTRWG5205 A MONITORING CPA 01 COMPLETED 12-Apr-2006.. . . . . ... . . . . ... . . . ... .. ... ...... . ...... .... ....... . ........N. ... ........ ..... ..... .... . . ..R. ... ... .. ...... ....... ... ..

ISA200260 . SAFE CHEMICAL HANDLING ,. .... ..... ...... ...... 21 M ........

SEOI 0502 F/H AREA LABORATORY WASTE GENERATOR --- 03 C L D -Mar-2006ýSE010502 (B)SP 03COMPLETED 11Mr20
j(CBT)

rTME305 iSAFE PRACTICE ON OR NEAR ELECTRICAL
jTMEE3O5O ýCONDUCTORS SP [04 COMPLETED 10-Feb-2006

'TRGCAT06 CONSOLIDATED ANNUAL TRAINING 2006 (CAT) SP 00 COMPLETED 06-Jan-2006
CLGEN.....USE OF CALCIUM GLUCONATE FOR HF SKIN B 0LN

ICLGEN 17 R ONTACTTE 0-o-20

TRWGHA03 HAZARD ANALYSIS FOR WORKERS CR 03 COMPLETED 15-Sep-200.

ETMEE2850 LECTRICAL SYSTEMS SAFETY WEB BASED Sp 10. COMPLETED 09-Aug-2005

ITMME1302 ELECTRICAL HAZARD AWARENESS - E iBR 00 COMPLETED 13o-Jun-2°..

QHRGO400 RADIOLOGICAL WORKER 2 SELF-STUDY Isp 117 ]COMPLETED 17-Jun-2005
1 SAMPLE ANALYSIS BY LEEMAN LAB ICP -

ISAl 02701 !POESSML P 02 COMPLETED 12-May-2005
TM....... SAFE PRACTICVE ON OR NEAR ELECTRICAL 01 COMPLETED. 09-F...2O05

ICONDUCTORS
..........u• , .u = ............ ... .. . ... . . .. .... .. .. . LLý ..... ... . . .. . . . .. . .. .. . . ...TRGCAT05 7CONSOLI•DATED ANNUAL TRAINING .............. 700 C........ IOMPLETED ro1-Ja.....200o5.............

NSA220300 NUCLEAR CRITICALITY SAFETY SI 01 COMPLETED 15-Nov-2004
o _oo N............................. ... !NF N.00CO M PLETED,00........2..........O..... .............. ..O ... 0........0

fLSLST003 LAB STANDARD REFRESHER TRAINING SP 01 COMPLETED .25-Aug-2004

SE0l0304 OSHA LAB STANDARD INITIAL (WEB BASED) SID 00 . COMPLETED j257Aug-20..S A 22........... ........................ ... ~L E E ........ .. .... 2 " u ' 00 ,, ..

FSA220105 *SOURCE CONTROL AND ACCOUNTABILITY, CLABJ BS A00 9.COMPLETED 21-Aug-2004
A _ 'ORGANIC EXTRACTANTS IN AQUEOUS SOLUTION

BYINFRACA JP 00 COMPLETED 30-Jul-2004

'CLGEN116 ýLAB BACK TO BASICS/CONDUCT OF OPERATIONS BR 00 . . COMPLETED 23-Ju!-2004

V 000000 .. CP EMISSION SPECTROMETERS TRAINING Offsite .COMPLETED . 18-Jun-2004

TRWG5203 [RADiATION INSTRUMENTATION & MONITORING PA 01 'COMPLETED 26-Apr-2004
T.. . BETA-GAMMA CONTAMINATION

TRWG5204~U• f,•rlI•~~qAl"•K •I•l""' A 01 ICOMPLETED 26Ar04
1 TRW52 :INSTRUMENTATION & MONITOIPA2-pr00

ALPHA CONTAMINATION INSTRUMENTATION &
ITRWG5205 MOIOIGP 1COMPLETED 26Ar04.RG•o ....... 'N .A .. o ......... ....7.-7 1o, .. .

i F/H AREA LABORATORY WASTE GENERATOR

ISE0l10502 (CBT) LAOAOYWSE'SP f02 ýCOMPLETED, [13-Apr-2004

ýTRGCATO4 ~CONSOLIDATED ANNUAL TRAINING SID 02 eCOMPLETED ~7Ar20T R .AT . .................... .. ...................... .- .............. ....---............................... / {C M P E T D ...................°.-.r... ........ ....
SAFE PRACTCES ON OR NEAR ELECTRICAL CR 04 COMPLETED 29-Marl2004

TMEEO300 CONDUCTORS .4 'OPEE 9Mr20

CLCT4005 FB-LNE CASE STUDY (ACTION #2) BR 00 COMPLETED 06-Feb-2004
ISA103100 .URANIUM ISOTOPICS BY MASS SPECTROMETRY:

lt AP BRIEF. BR 00 COMPLETED 16-Dec-2003

ISA103200 URANIUM BY DAVIES-GRAY: lAP BRIEFING LBR 00 1 COMPLETED 16-D
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.... . ..... O .. ... L.. .I5A20600 HEU SAMPLING & ANALYTICAL QUALITY
ASSURANCE PLAN B.

F AO T ' MATED HAZARD ANALYSIS ORIENTATION . 00 oCOMPLETED 08-Nov-2003

WES ETF PROCESS SYSTEMS OVERVIEW 02 COMPLETED 28-Aug-2003

QHRG0400 AD IOLOGICAL WORKER 11 SELF-STUDY SP- 16 1COMPLETED 31-Jul-2003
i S.,A 22. 5°° .............. .P•R O C, D U...R.. , P RQ C E$ ,N A • ........................................... .....................0.... .MP L T ED- r-2 2 Ju1" 003-. ............

5A220500ý IPROCEDUE PROCESS INAL BR 10COMPLETED 22-JuI-2003

WAAIGO01 LIQUID WASTE PROCESSING OVERVIEW :0R 2 COMPLETED 10-Jun-2003

TRGCAT03 CONSOLIDATED ANNUAL TRAINING SP 00 COMPLETED 11-Apr-2003
I[QRIS5008 BEHAVIOR BASED SAFETY BBS OBSERVER C9-Mar-2003

WORKSHOP(MOD 4)CL 0COPEE 19Mr23

5SA2293000 :I NUCLEAR CRITICALITY., SAFETY .P I COMPLETED . 14-Jan-2003

TH MPRANEOF ACCOUNTABILITY 'BR 00 COPEE.6Jn2003
SA220700 !MEASUREMENTS. .... . ..... ......... ... • ,•~~~~~~~~~~~~~~ .................... ........ ......... .. . .. . ,. . . . . . . . . . .. .... i . . . . .. ........... . ...
TFSHC00F IiF- AREA HAZCOM WITH FACILITY SPECIFIC SP 00 COMPLETED 103-Jan-2003

IEE00103 ISYSTEMS APPROACH TO ENGINEERING .1CR j00 COMPLETED. ]10-Dec-2002

{Vi000000 ilION CHROMATOGRAPHY TRAINING COURSE- Offsite F COMPLETED 15-Oct-2002
DIONEX I___

,FCLGENFET, CLAB FACILITY ENTRANCETINN ....... SP . 03 . C°OMPfLETED 17-Sep-2002

QRRP1 001 N PRESSURE RESPIRATOR RETRAINING -P 01 cOMPLETED i30-Aug-2002I RP01 CHALLENGE SP0

... . .... . . . . . . . . . . . . .. .. . . . . .. .
TRPG400i GENERAL RESPIRATORY RETRAINING : 01 COMPLETED j15-Aug-2002

TRPG4001 . GENERAL RESPIRATORY RETRAINING SP 01 ...... _ COMPLETED 15-Aug-2002
5A........ IHOW TO ISSUE, USE & CONTROL OPERATOR B 00 COMPLETED 08-Aug2002

AIDS-BRIEFING OM

TMEE285 ELECTRICAL. SYSTEMS SAFETY WEB BASE .SP 0 JCOMPLETED 02-Aug-2002

QTIHAT05 ANNUAL HEAT STRESS BRIEFING FOR AT RISK BSO05 COMPLETED ! 23-Jul-2002
i ,i ...... .... .. . ....... ....................... ....... .......... .... . .... . .._ iWORKERS

TSUBMP SUBCONTRACT MANAGEMENT PROGCR 00 COMPLETED

E11010502 ICLAB WASTE GENERATOR SP 01 " COMPLETED . f20-May-2002

1 TRGCAT2 ,CONSOLIDATED ANNUAL TRAINING (CAT) SP 00 COMPLETED 09-May-2002

EE000219 IMEASUREMENT UNCERTAINTY cR 00 COMPLETED ... 2May-2o2

EELT0,92 iDENSITY MEASUREMENT WORKSHOP .BR 00 COMPLETED

EELT0093 TITRATION AND ELECTRODE WORKSHOP BR 00 COMPLETED 30-Apr-2002

TRWG52°3 .RADIATION INSTRUMENTATION & MONITORING PA 00 iCOMPLETED '29-Apr-2002~~~BETA-GAMMA CONTAMINATION P -- 0

TRWG5204 CPA 00 COMPLETED 29-Apr-20
:INSTRUMENTATION &MONITOI-
.ALPHA CONTAMINATION INSTRUMENTATION & 00

JTRWGO MONITORING PA 0 COMPLETED 29-Apr-2002

ICLAS CHEMICAL CONTROL BRIEFING 'BR 0 o COMPLETED 1.2-Febi-2002

SE1 0529 ITRU WASTE BRIEFING BR. 00 iCOMPLETED i09-Jan-2002

QQMA10110 ]WSRC QUALITY ASSURANCE ORIENTATION CR ... 11 COMPLETED 08-Jan-2002

ISA220401 iLABORATORY REFRESHER TRAINING (CLAS 20 .... -........... 105"Dec'2001

S ....... [WORKING IN CLAS RAD. CONTAINMENT UNITS IN J[A22U6U0 I A" P 0 COMPLETED 05-_Dec-20

0iR•u..5007 ]BEHAVIOR BASED SAFETY TEAM SAFETY C 00 COMPLETED 31-Oct-2001
fWORKSHOP (MOD 3) iF0

lF u 1-L2.1-00118: ACCOUNTABILITY METHOD QC CHART BR 00 COMPLETED 31-Oct-2001
1SC220001 REVIEW1 O~-20

QHRGO400 RADIOLIGICAL WORKER II SELF STUDY TRAINING JUP 08 9COMPLETED . 20-Aug-2001

Q9HRGO .IRADIOLOGICAL WORKER I1 SELF-STUDY SE 12 __ COMPLETED 20-Aug-2001

QRRP1 001 INEGATIVE PRESSURE RETRAINING (U) JP 01 . COMPLETED . 20-Aug-2001

........ GENEAL.REPIRATOY.RETRINIGRS COMPLETED 0120-Aug-2001iTERPG4001 FGENERAL REPIRATORY RETRAININGD
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SAl20120• o IINITIAL TECHNICAL SUPPORT READING--CLAB I sP Ol ICOMPLETED 08-Aug-2001

TGCAT1 CONSOLIDATED ANNUAL TRAINING 'S 00 COMPLETED 10-Jun-2001
ZTAIXB00 ETF FACILITY ENTRY BRIEFING BI FIN RS 0 COMPLETED 09-Mar-2001

--- --- ______________________0R

H AREA PROCESSING & CHEMICAL
NSTENTS 1COMPATABILITY ONVIEW (00 _ COMPLETED 05-Mab-2001

ýCLGENTSR 'cLAB AUTHORIZATION BASIS BRIEFING (U), JýBR !00COPED 20Fb01

5[•A220400 [CLAS PROFICIENCY TOPIC LABORATORY WE 00 COMPLETED 20.Feb.2001
SA 2 3 0... .. S N S A I T C..........T° R .................. .......... .• 0 .......... ............ FC M PLETED.... ..... ............

JSAl 20300 iUSING STATISTICS IN THE LABORATORY iýSM 0COPEED 06ý-Feb-20011............... .. ..................... . .... .... ..................... .....
SA220300 NUCLEAR CRITICALITY SAFETY CR -'00 ]TESTOUT 23-Jan-2001
TFSHC033 SFSD K-REACTOR, FS HAZCOM SP

SP ___00 i'COMPLETED 18-Dec-2000
TFSHC4O 'ITSD CENTRAL LAB, OPS & MAINT, FS HAZCOM . . 0 COMPLETED. ..........

EE000199 IBASIC RADIOCHEMISTRY R 00 COMPLETED I12-Dec-2000

5FA220200 .2SMANUAL TRAINING FOR AL SUPPORT
CR 00 COMPLETED 09-Nov-2000SA 220 iPERSONNEL 9 ............i.,•

IL PLASTIC SUIT AND HOOD AIRLINE C-ov-
IG RESPIRATOR 

0i COMPLETED 09-Nov-2000

INITIAL PLASTIC SUIT AND HOOD AIRLINE'TRPG2000. REPRAOYip 01 CMPLETED [. -Nov-2000

__ RESPIRATORYj
:SA22Oo!03 1ACCESS CONTROL BRIEFING, L2-1 00035 (U) IBS . 00.. COMPLETED .. 18-Oct-2000

!CLGENFET ZCLAB FACILITY ENTRANCE TRAINING "WE 02 COMPLETED 16-Oct-2000

SAl 02701 . SAMPLE ANALYSIS, BY THE LEEMAN LABS I CP (U) ýOM .00 COMPLETED . 09-Oct-2000

jQRRPI 001 iNEGATIVE PRESSURE RETRAINING (U) JiP 01 COPLETED 114-Aug-2000

TRPG4001 GENERAL RESPIRATORY RETRAIN NG RS 01 COMPLETED 14-Aug-2000

TRGCATO0 CONSOLIDATED ANNUAL TRAINING IWE 100 COMPLETED 21-JuI-2000

fSE010502 JCLAB WASTE GENERATOR " WE o00 'COMPLETED 18-Jdl-2000

SA1 401 01 fAL FACILITYSPECIFIC HAZARD COMMUNICATION SE i03 ICOMPLETED 16Ju2000
_TS170011 ICHEMICAL CONTROL ýJCL ,02 iOMLETD Fl20"Jun'2000

................... V ........ 9-Jun-2000

SA220106 RADIOLOGICAL CONTROL PRACTICES 11BS .00 COMPLETED 0J 2000

A05•209 ... iALS&TNG REQ FOR WQL CURIE MAT.CTF 772-F COMPLETED 20!May2.000

QUALSTRNG REQ FOR WQL NUC MAT00

INUCLEAR SAFETY SAMPLES: PROGRAM5A,,ou, CONTROLS (U) CR 01 COMPLETED 15-May-2000

*HRDGV001 . APRIL 2000 DIVERSITY STAND-DOWN . . 600 COMPLETED 26-Apr-2000...... ~~~~............ ..............................................---.

ITRWG5203 RADIATION INSTRUMENTATION & MONITOR NG A 00 COMPLETED 13-Apr-2000

..MO N IT O R IN G.. . . ........... ......... ... . .....
SA2201 05 jSOURCE CONTROL AND ACCOUNTABILITY CLAB 'BS 00 COMPLETED 03-Apr.2000

Offite C L28-Jan-2000
R........0. l A E.COMPLETED .

FA050701 .. PHAND ION SELECTIVE ELECTRODE (ISE) ACOAM . . 00 iCOMPLETED t24-Jan-2000 r
S A O .5 0 9 0 .!. .. ... ....Q..O D C T ~ T Y ( .... . ......... . ........... .... ... .. O M . .. .. -rrr0_ ! ... ..... rrC M L T E ................. ..........

FSA05,0901 jWQL CONDUCTIVITY (U) .. FOŽ M .i~i..JICMPLETED A24-Jan-2000'

SAOS1 001 LIQUID SCINTILLATION COUNTING J 0 ' C 2ISA051001 IAAYSSOERTO 00O iCOMPLETED i 4-Jan-2000

(ANALYSISIOPERATION ý
!'SA051401 ]RADIOMETRIC COUNTING-

CALIBRATION/OPERATIONIMAINT. .J 0 COMPLETED .. 24-Jan-2000

SA051501 MERCURYANALYSIS BY COLD vAPOR .. O 00 . COMPLETED 24-Jan-2000 ..

SS0612 1 ICP ANAL VSIS/OPERATION/MAIN~TENANCE_(U) CJ 01COMPLETED 2Jan-2000; I S O 6 2 0o ,, ............ ( Uo•_o ) ................. C J o• ................... -- -1 -......... . . ... -O P E E --------...... n..... .... .... .............

5SA050501 :WQL ION CHROMATOGRAPH (U) OM 01 iCOMPLETED ;21-Jan-2000 .

5A220104 OVERVIEW OF ALARMS & INDICATORS IN THE SC 0COPED 21Jn00
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V100,0,,0 .ISU-800-3 TENNELEC ECLIPSE/SERIES 6 LB TRNG 1Offsite 1COMPLETED .12-Jan-2000

QSOGI002. SAFETY OBSERVER MOCKUP TRAINING CL_ 00 COMPLETED 116-Dec-1999

QSOG0001 ... ISAFETY OBSERVER TRAINING CR _J02 COMPLETED 15-Dec-1999

SAFETY OBSERVER TRAINING WORKBOOK WI SP /01
PRETEST 0. Jc

THRVOO33 .TEAMS DONT QUIT jjVC 100 ICOMPLETED i07-Dec-1999

A°5W0901 iWQL CONDUCTIVITY (U) OM 01 COMPLETED 01-Dec-1999

SOLVENT EXTRACTION ANALYZER- M 00 COMPLETED 0 -.... 99
ISA051 601 OPERATICOMNETMAINTENANCE99

iSA051801 IWQ REAGENT AND STANDARD PREPARATION OM 00 i COMPLETED 01-Dec-1999

zSA220300 NUCLEAR CRITICALITY SAFETY COL.ETED 130-Nov- 999
A220104 IOVERVIEW OF ALARMS & INDICATORS IN THE SC 00 COMPLETED 23Nov 999

HR ~ 10o0 .............! O B AZA D A~o...L S!S(o... ,0 M .UTo• BA ,ED . ...... ...io ...................i O.. 1 LEo11, ..E - - - , J _ -ct1 9a1-11 ................... ....!SA0411 01 !PROPER HANDLING OFSPILLS !CL !102, COMPLETED 2-c-99

ýHRD11100 'JOB HAZARD ANALYSIS (COMPUTER BASED) SC J00 1COMPLETED 13-Oct-1999

ADVANCED RADIOLOGICAL WORKER TRAINING COMPLETED
ITRWG52 ADVANCED P 01 ý23-Sep-I 999

CORE _ -- __1iCTTS003 IoJT TRAINER EVALUATOR . .. .02 C.OMPLETED i16-Sep-1999

i SAFE PRACTCES ON OR NEAR ELECTRICAL
TMEE0300 jCONUCOS CR 01 ]COMPLETED 14-Sep-1 999

... ~ ... .. .... ..... ......... . ..

TRWG..... 'ADVANCED RADIOLOGICAL WORKER TRAINING C 01 COMPLETED 0 999TRWG5200 COECOMPt, ,l..•LETE .' Fu-Sep-1 999
CORE

T 2 ADVANCED RADIOLOGICAL WORKER TRNG CORE CE 03.OMLEED 30A..i99
TPRE-TEST.. .... .......I .. . ...... .... - ..... .... .... ..... .... .... .. ....... ....... ................ .. .. ... ..... . ......... ..... ..................... i ..............................................

TTSWCPO1 !WORK CLEARANCE & AUTHORIZATION CR -01 COMPLETED .30-Aug-999

'QRRPI 00 ]INITIAL NEGATIVE PRESSURE RESPIRA...TOR CR 0 COMPLETED 26-Aug-I 999
INITIAL NEGATIVE PRESSURE RESPIRATOR

iQRRP1 000 TRAINING R 0 COMPLETED 26-Aug-I 999itI<''Iuu iTRAINING i

ýTRPG4000 IGENERAL RESPIRATORY PROTECTION CR . 01 . CMPLETED 26-Aug-1999

QHR.G0300 ,RADIOLOGICALWORKER II.INITIAL T RA..INING .CR l COMPLETED 25-Aug-I.99

JQHRG0300 . IRADIOLOGICAL WORKER 11 INITIAL TRAINING l 0i 7 .... COMPLETED .23-Aug-1999

TMEE2800 ..... E TRCAL sYSTEMS SAFETY ICL ,100 . COMPLETED . 18-Aug-1999
SS060807 iOVERVIEW OF ANALYTICAL LABORATORIES CR 01 COMPLETED 17-Au 999

REQUIREMENTS........0.~

TREGGETA !GENERAL EMPLOYEE TRAINING (GET) .CR -• 01 COMPLETED 12-Aug-1999

NSRGFT4 ICL FACILITY ENTRANCE TRAINING SC 00 COMPLETED I1-Aug-1999

QSCL160 0 .. ITEIWýDE SECURITY STANDDOWN .Vc 0....... 0 ... C.E............. EiOMPLETED 0 1 1-Aug'1999

FQSCLl 6 ISITEWI&DE SECURITY STANDDOWN lRS 01 iCOMPLETED 103-Aug-e999
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Training History

i Course urse Title i i Completion
i Code •;ourse/me Settingt ~Revisioni Class Status , ae .............

~Code_____- - __ Dt
TMME13TI HAZARDS AWARENESS BRIEFNG 27-Jun-2007

LSGENO58 1L77, 1.06 & 1. 07PROCEDURE CHANGES BR .0F . _ ICOMPLETED . .13-Jun-2007 .........

RADIOLOGICAL WORKER TRAINING 2
QHG40;SD 118 1COMPLETED 118-May-2007

L.GEN.. IACCOUNTABLE MATERIAL HANDLER DELTA R 00 COMPLETED 20-M
U ITRAINING .

LSGEN050 TRAINING CRT 00 COMPLETED 0-Mar-2007

MONIORIG P 02 COMPLETED 20-Mar-2007
RW..... BETRADIATMON INSTRUMENTATION AND 0 CM0 0

MONITORING3 j ...... 'PA 02COMPLETED 07-Mar-2007

• •~oz• !MONITORING l' r" ,

.RW.G52O5 ABETA-GAMMA INSTRUMENTATION AND FPA 02 COMPLETED 07-Mar-2007

AND MONITOR
FT~~~ _ _ - _1 -I--I_ _

ILSMTD003 IUSE OF DRAIN SYSTEMS DELTA TRAINING 7RS iI00 J COMPLETED 105-Mar-2007
LSCToo4~~jIRESPONSE TO ABNORMAL EVENTS BR 00 ICOMPLETED ý15-Feb-2007
.L.SLST3 ",LAB STANDARD TRAINING REFRESHER FOR 0P 30-Jan_2007

1SSU3 I2007 011 4 COMPLETED 30Jn27

TRGCAT07 CONSOLIDATED ANNUAL TRAINING 2007 (CAT) 'S P 0 J IC ETE 111-Jan-.2o7

QRRP001 INEGATIVE PRESSURE RETRAINING (U) ýJP 01j ýCOMPLETED 19-Dec-2006

(GENERAL/SUPERVISOR RESPIRATOR
TRPG4001 RTRNNGP 03 COMPLETED 19-Dec-2006

TMA0022 .JMAT ERIALS OF TRADE TRAINING CR 00 COMPLETED . 05-Dec-2006

LR ITRU WASTE TOOL HANDLING AND SAFE

1[QRRP7000 .RESPIRATORY PROTECTION ISSUANCE SP 00 COMPLETED 14-Au-2006
TRAINING (U) COMPLETED

LR&D RQMTS FOR WORKING W/CLASS 0LSGE029 FLAMABL LIUIDRS i 0COMPLETED 02-Aug-2006

TREG0013 BLOODBORNE PATHOGENS/FIRSTAID/CPR CR A05 COMPLETED 28-Jun-2006

.TREGO01.3 BLOODBORNE PAT HOGENS/FIRST AITICPR . J.P........... J !COMPLETED . 28-Jun-2006 ...........
1 ELECTRICAL HAZARD AWARENESS-NON-ITMME1301 LCRCLWRESiBIR 01 COMPLETED ]26-Jun-2006

ELCRCLWORKERS
!LSTRCT20 MANAGEMENT REVIEW BRIEFING FROM 6/15/06 BR 0 COMPLTED 15-Junn0

.LSDR03.JISRNL TRU REPACKAGING CAM ALARM DRILL :DR 1102 ICOMPLETED _22-May-2006

jLSDRTQOE DIRT OPERATIONAL EVALUATION OE 00 IRATED
I ~ _ EXCEPTION

T MONITORING WHEN EXITING GLOLVEBOX
GLOVES EXPECTATIO BR 00 COMPLETED S-May-2006

IRESPONSE TO ABNORMAL CONDITIONS FOR BR 00

LFSTRCT21 CNEXIT F-91 IIBR ... J0OMPLETED 08-May-2006

['S71RýTý .. REý!R•!NG, UNSAFE CONDITIONS . T 08-May-2006
L'sTRCT23 REVIEW OF HEAT STRESS PROCEDURES IN 4Q BR 00 COMPLETED 00"ay-0

LSRC23,B 0 MANUAL08Ma-20
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ILSTRCT24 IHAND AND FINGER PROTECTION BR 00 COMPLETED f08-May-2006

LSTRCT26 _'ýWORK UNDERNEATH SUSPENDED LOAD BR 00 COMPLETED l08-May-2006

LSTRCT27 GENERAL SITE SAFETY REQUIREMENTS BR 00 COMPLETED 08-May-2006

LSTRCT28 _ BARRICADES BR 00COMPLETED 08-May-2006

..L ..R~U800 'TRU WASTE DRUM REMEDIATION PROCESS
LESSONS0 LERE BR 00. COMPLETED 05-May-2006L~v•I N•UU LESSONS LEARNED , .

TRCT15 TRU INSPECTION FORM CHANGES BR 00 COMPLETED 04-May-2006

ILSTRCT19 DRT DOSIMETRY AND PPE ADHERENCE BIR 00 COMPLETED 04-May-2006
i I.. .... ..... ....... - D R UM--I R E M ....... ............ . . .... .

LSDRO030 TRU PROCESS PHEX PRESSURE GAUGE READ DR 00 COPEE 6-p-06
DRUM LID REM. 26Ar00

LSTRCT14 JSP-18-002 REVIEW OF REV. 1 CHANGES BR 100 COMPLETED 21-Apr-2006

TOPS S.O.: F091 TRU PROG. PROC.
.LSTRCT11 IMPLEMENTATION 'BR 00 COMPLETED 12-Apr-2006

SRNL TRU GLOVEBOX REM. PROCESS* B OPEE 12-Apr2006
1LTRTI LESSONS LEARNED BR 00CMPETD f-r

ILSDRO026 .TRU WASTE GLOVE CONTAMINATION DR 600 COMPLETED 11-Apr-2006

,LSTRCTI3 RCRA REVIEW/CONTINGENCY PLAN BR IO- COMPLETED 11-Apr-2006
'LSTRCT05* CHEMICAL HAZARD AWARENESS BRIEFING BR 00 COMPLETED I10-Apr-2006

LSEP0005 TRU WASTE DRUMS DRILL (U) DR 01 COMPLETED 07-Apr-2006

ZEAIXD0 "SWF E-AREA FACILITY ENETRY BRIEFING B 01 ýCOMPLETED 07-Apr-2006

LSTRD300 DELTA TRU WASTE DRUM REMEDIATIONPROCESS BR 00 COMPLETED 03-Apr-2006STRD300 PROCESS i•.

LTRD 3 O7 7 DELTA TRU WASTE DRUM REMEDIATION PF 00 COMPLETED 03-Apr-2006
PROCESS PRACFAC . _______

LSTRCTO5 . CHEMICAL HAZARD AWARENESS BRIEFING BR 00 [COMPLETED -30-Mar-2006

LSTRCT07 RADCON PRACTICES BRIEF, 00 B COMPLETED 30-Mar-2006

.LSTRCT09 INCOMPATIBLE MATERIALS IN GLOVEBOX BR 00 CCOMPLETED 30-Mar-2006

SLSTRCT10 .LCOS 3.2.6/3.2.7 REVIEW WITH TRU TEAM BR 00 . COMPLETED . 28-Mar-2006

LSCTOD20 . TRU DRUM ALARM RESPONSE AND AOPS .... -BR R 00 COMPLETED 123-Mar-2006

LSDRO031 SIMULATED TRU PROCESS CAM ALARM DR 100 COMPLETED 23-Mar-2006

LSEP0005 ~TRU WASTE DRUMS DRILL (U) , DR 01 COMPLETED 23-Mar.2006

,LSOPSOD4 DELTA JCO BRIEFING FOR DRTS & RCO BR 00 COMPLETED 23-Mar-2006

L ....... SIMULATED TRU PROCESS GLOVEBOX DROP IN -R 0 ........ 2-.......
,SR0uu8 FLOW D 0 COMPLETED 20-var-2uub

LTT04 DOFFING AND POTENTIAL CONTAMINATION . BR- 00 COMPLETED 15.Mar.2006
LSTRCT08 .... •IO T OSG A E... " .iBR •_!00 . ....... iCOMPLETED ..... '15-Mar-2006 ....FLSTRCT ACTIONS

.,u v ......... .RM L D . E . .. ... .......... ..........................
BLSTRCT08 POSTED SAGE BR 00 COMPLETED 15-Mar-2006

LSTR.CT3 DRUM HANDLING SAFETY .. R .00. COMPLETED -14"Mar'2006
LSDR0030 DTRU REMEDATON AREA NSPECTON R 00 COMPLETED -Mar-2006

LSDOO2 fTUS RFSAEPACK LAG SSUING R WASTE LQI PL R 0LSTRCT02. O 'IBR 00 COMPLETED 084-Mar-2006

'LSDR0023 iTRU REPACKAGIN.G WASTE LIQUID SPILL DR.. 00• o ......... COMPLETED• ...... ,i08:Mar-2006...........

'LSTRCT01 RESPONSE TO ABNORMAL EVENTS BR COMPLETED 01-Mar-2006

LSTRU700 CONDUCT OF OPERATIONS TRAINING FOR TRU BR " " "8.,e." .. .
LWASTE WORK BR 00 CMLETED 28-Feb-2UU6

LSTR600 FIRE PROTECTION TRAINING FOR TRU WASTEWORKERS0 I BR '00 'COMPLETED 27-Feb-2006

LSCTOO.. [PROCEDURE COMPLIANCE ....... . COMPLETED 23-Feb-2006

DRUM LID REM PCR 00 COMPLETED 15-Feb-2006
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LSDR0028 SIMULATED TRU PROCESS GLOVEBOX DROP N DR 00 ICOMPLETED 113-Feb-2006

A LSTRU301 TRU WASTE DRUM REMEDIATION PROCESS PF--00 1COMPLETED 06 Feb 2006
IL~RU3I PRACFAC

LSDR0025 TRU WASTE GLOVE CONTAMINATION DR 00 COMPLETED 02-Feb-2006

RPREPAREIREPLACE GLOVES AND BAGS ON P C "- •2 "
LSTRU101 GLOVBOI C PF 00 ýCOMPLETED 123-Jan-2006

LSTRU -12 ERATE TSE PAEAN SPECTROMETER DU 00 CO MPLETED '17-Jan-2006i I~~PRACFAC I ' t ... .....

LS..TO .-- ILABORATORY STANDARD REFRESHER TRNG. P .03COLT f17..2006

ILSTRU300 .TRU WASTE DRUM REMEDIATION PROCESS .RI. 'COMPLETED 09-Jan-2006

TRGCAT06 CONSOLIDATED ANNUAL TRAINING 2006 (CAT) ISP ý00 .COMPLETED -03-Jan-2006

LSDR°°23 TRU REPACKAGING WASTE LIQUID SPILL DR .00 'COMPLETED 28-Dec-2006 "

ILSDR0O25 TRU WASTE GLOVE CONTAMINATION DR :00 7COMPLETrED 28"D2005
1LSDR0024 ITRU WASTE SUSPECT DRUM DR i.0 :~~~ 27-Dec.2005
SL090012 MONITOR THE BREATHING AIR MANIFOLD (U) PF 02 wCOMPLETED 21-Dec-2005

TRPG2000 ... INITIAL PLASTIC SUIT AND HOOD AIRLINE 03 COMPLETED 20.Dec-2005
,TRPG2000 'IRESPIRATOR SIAN HOO AIRLINE JP 02 ]COMPLETED 20-Dec-2005

J INITIIAL PLASTIC SUIT AND HOOD AIRLINE. . .. .. ........... PEE 0Dc2

ITRU DRUM ALARM RESPONSE & ABNORMAL.LSCT.2. ..T.. POC BR 00 COMPLETED 16-Dec-2005

SRNL JUSTIFICATION FOR CONTINUEDLSOPS004 OPERATION (JCO) BR 00 ]COMPLETED i16-Dec-2005

LSTRU201 TRU WASTE DRUM INSPECTION AND HANDLING 00 COMPLETE- 5.... 00.. PRACFAC -ec-u

TRU WASTE DRUM REMEDIATION OPERATION
LSTRU1004 C'RR E DRU WRF00 i COMPLETED 114-Dec-2005

ISEOI 0425 IPREPARE TRU WASTE CONTAINERS FOR F 0COPED 14ec25
%SHIPMENT CMLTD 1 4Dc20

ILSTRU200 TRUWASTE DRUM INSPECTION AND HANDLING BR 00 COMPLETED 13-Dec-2005
...T.U.....RAMNISPECTROMETER BREF.I ........R .. COPETD.....!LSTRU400 HRAMAN SPECTROMETER BRIEFING • BR "00 COMPLETED 107-Dec-2005

jQRRPI091 :NEGATIVE PRESSURE RETRAINING (U) JP ... 1
FIRE SUPPRESSION SYS TRNG FOR GLOVEBOXILSGEN004 , .L USE RS 01

ICOMPLETED 06-Dec-2005

.COMPLETED j05.Dec-2005

jSE01 0425 1_PREPARE TRU WASTE CONTAINERS FOR•, u ~ ' .......... S H IPM EN T ........... . ...... :....... ....... OJ i01 .COMPLETED 0-ec-2005

JLSTRU302.. JOPERATE TORQUE WRENCH PRACFAC . PF .00 . COMPLETED 130-Nov-2005 ....
FTRPG4001 FGENERAL RESPIRATORY RETRAINING P 2MLE

QREP2000 124 HR. HAZARDOUS WASTE SAFETY & HEALTH ] 0P1 0FQRE20 I• TANNCR 0 COMPLETED i17-Nov-2005

ITRAINING
HR. HAZARDOUS WASTE SAFETY & HEALTH

QREP2000 JP 03 COMPLETED 7-Nov-2005
TRAINING F

TMAR3700 . LIFT TRUCK SAFETY BRIEFING BR 00 COMPLETED . 0-Nov-2005

1QSMC1201. TiD TRAINING FOR APPLICATORS (U) CR . 03 COMPLETED . 08-Nov'2005

'LSWEMO03 SRNL TRU REMEDIATION RCRA TRAINING

IBMPSPCCO !BMP/SPCC/STORM WATER BRIEFING

ITMAM0601 ]FORKLIFT OPERATIONS

ISP 00

SP
p sP . .. 1o ..

'COMPLETED . 07-Nov-2005

'COMPLETED 27-Oct;2005

• O MP ETE ............. i[4-Se -20 5 ....................
~COMPLETED ___16-Sep.2005

ýCOMPLETED 14-Sep.2005

COMPLETED 14-Sep.2005

. ... ......... ...... .............. ....... ....... .... ....... .... .... _ _ _ ....... ...
ILSGEN020 R&D PROCEDURE COMPLIANCE BR 00

,TMAR0600 I'NCIDENTAL RIGGER•OPERATOR

TMAR0601 INCIDENTAL RIGGER/OPERATOR

LLS7MTDO1 SRTC DRAINS TRAINING

1CR 103
iJP 03 . COMPLETED
iSP i01 i[COMPLETED

. 14-Sep-2005

106-Sep-2005
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SEI 0419........ IR T FORSRTC TECHNICAL AREA ISP 02 'COMPLETED . 06-Sep-2005

THMWCBT1 iJHAZMAT (INITIAL AND RECURRENT) TRAINING sP 01 COMPLETED 06-Sep-2005

ITMAM0600 jIFORKLIFT OPERATIONS, STANDARD jsp I1oo - '__COMPLETED '06-Sep-2005

ýQHRG•04O0 IRADIOLOGICAL WORKER 2 SELF-STUDY S 17 F COMPLETED '06-Jun-2005

TRWG52O3 ~FRADIAT1ýION MONITORINGO!Ni PA 01 'COMPLETED !31 -Mar.2005

TRWG5204 ;NSTRUM CNTAT ION PA 01 COMPLETED 31 -Mar-2005
'INSTRUMENTATION & MONITOI

TRW..... IIALPHA CONTAMINATION INSTRUMENTATION & A i01 COMPLETED [31Mar-2005
ITRWG205 MONITORING P'CMLTD 3-ar20

.HANFORD TREATABILITY STUDY - MATERIAL . ..
ISTGN0016 , S [03 COMPLETED ý21-Mar-2005

IHANDLING, MO - - - ...........

sG1529.. ISRNL ACCOUNTABLE MATERIAL HANDLER SP '0o COMPLETED 23-Feb.-2005
s .... R N CRITICALITY SAFETY TRAININGSP .... COMPLETED . 23Fe'b-2005

LSWPTOO1 RPP TREATABILITY STUDY AND RESIDUE CR 0 COMPLETED 26-Llan-2005
IMANAGEMENT OVER .01 COMPLETED...

9.QRRP1001 I NEGAT!•,VE PRESoSURE ,RETRAINING (U) ). 101 .. .. -Jan-2005

jTRPG4001 ]GENERAL RESPIRATORY RETRAINING ISP i02 COMPLETED i18-Jan-2005

TMAD0022 1MATERIALS OF TRADE TRAINING CR 00. COMPLETED . 13-Jan-2005

LSLST003 [LAB STANDARD REFRESHER FOR 2005 SP. ý02 COMPLETED 10-Jan-2005
ýTRGCAT05 IJCONSOLIDATED ANNUAL TRAINING - ISP 0 COMPLETED 105-Jan-2005

' FSRNL R&D COMPRESSED GAS CYLINDER
SG152904 TRANNG ISP 01 COMPLETED [20-Se"-2004

]TREG013..BLOODBORNE PATHOGENSIFIRST AIDICPR 'ICR _] 03 COMPLETED '115-Jun-2004

TREGO013 1BLOODBORNE PATHOGENSIFIRST AIT/CPR JP i00 -,COMPLETED 15-Jun-2004

BEHAVIOR BASED SAFETY BBS OBSERVER
QRISS008 , WORKSHOP(MOD 4) 14Jun2004

IOSRNL TRAINING FOR RADIOACTIVE MATERIAL p 0 COMPLETED 19-May-2004
LSGEN0 10 ]PACKAGER,PA

iLSRTC ARW PRACTICE REFRESHER AND 00 COMPLETED 01-Mar-2004

LSGEN006 R P. . . . . 1. .J .......

TRWG5203 .. RADIATION INSTRUMENTATION & MONITORING dPA .... 01 COMPLETED '101-Mar-2004

TRG5O4 BETA-GAMMA CONTAMINATION I7.RWG52 INsTRuMENT N & MNTOI IPA 101 COMPLETED 01-Mar-2004

ALPHA CONTAMINATION INSTRUMENTATION & P'A 0 COMPLETED 01Mar2004
FTRWýGS2O,5ý LH OPEE 1Mr2* ~ ~ jMONITORING _ _

R 1 INEGATIVE PRESSURE RETRAINING (U) FJP 01 ýICOMPLETED 1128-Jan-2004

THMWCBTI IHAZ MAT COMPUTER BASED TRAINING (CBT) isP 00OO COMPLETED 28"Jan-2004

TRPG4001 jGENERAL RESPIRATORY RETRAINING IRS F 01 iJCOMPLETED 27-Jan-2004

LSLST003 LAB STANDARD REFRESHER FOR 2003 00 COMPLETED 15-Jan-2004

TLSLSTO3 ILAB STANDARD REFRESHER TRAINING SP " 01 ýCOMPLETED 15-Jan-2004

M SUMMARY OF CHANGES TO SRTC DRAIN !T

....STD0 CýILASYSTEM TRAINING(A P C D
ITRGCAýTOý2__. 1CONSOLIPATED A.NNUAL- T•,RAI.NING (!CAT.) ....... sP.......i P ...... cRMýP TED ........ i• •n•o ..........

ILSGEN005 I _ RADIOLOGICAL WORK PRACTICES ICR l00 ICOMPLETED i10-Nov-2003
OVE-RVIE-W, '.SRTC HUMAN PERFORMANCE L i

LSBMDVU2 SRTC HUMANDPERFR NECR 00 COMPLETED 11 -Sep-2003

TFSHC00A -FA -AREA HAZCOM WITH FACILIT SPECIFIC oo19Aug2003

'QHRG0400 l[RADIOLOGICAL WORKER II SELF-STUDY j6SP ..... . Ci 03-JuI-2003
TRWG5203 [RADIATION INSTRUMENTATION & MONITORING PA 00 ICOMPLETED :F26-Jun-22003

[TRWG5 BETA-GAMMA CONTAMINATION j6Jn20
204 INSTRUMENTATION & MONITOI P 0 ~ OPEE

TRWG204.00 CMPLEED 2-Jun200
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RALPHA CONTAMINATION INSTRUMENTATION &•P 0 COMPLETED '26=Jun-2003i... ... . rMONITORING iPA 0•0CO E EJ

ýJLSWPT003 FPERFORM TOXICITY CHARACTERISTIC
LSPOO LEACHING TEST ip 00 GRANTED :12-May-2003

• GRANTED
LSWPT013 1 JPERFORM CUTTING OF SHELBY TUBES .JP lU0 EXCEPTION 12-May-2003

LSLST LAB STANDARD REFRESHER FOR 2003 SP !00 COMPLETED 17-Apr-2003
I(TOXICS)

SE1001 ISRTC TECHNICAL AREA TRU WASTE HANDLER iSP f 027 !COMPLETED ! 18-Mar-2003

STGN0022 DOEIRW-0333P QUALITY ASSURANCE SP 01 COMPLETED 124-Feb-2003
GIREQUIREMENTS DOCUME . . . . . .. . . . . .

S 51 SRTC ACCOUNTABLE MATERIAL HANDLER SP 04 ICOMPLETED 05-Feb-2003

SG152952 ISRTC NUCLEAR CR TICALITY SAFETY TRAINING: SP 04 JCOMPLETED ý 05-Feb-2003

..RRP.001 PESURERERANIG.U)JP 0.1 iCOMPLETED 29-Jan2003

TRPG4001 1GENERAL RESPIRATORY RETRAINING RS 101 iCOMPLETED ;29-Jan-2003

TRGCAT03 !ICONSOLIDATED ANNUAL TRAINING . . SP 00 COMPLETED 13-Jan-2003

STGN0016 IBNFL-I-WPT-003 .. 02 COMPLETED 06-Sep-2002
[TRWG5203 ... DIATION INSTRUMENTA & MONITORING pA 00 COMPLETED 728-Jun-2002

TTRWG52O4 [-AbNTTO & MONITO RIN PAJu20
BETA-GAMMA CONTAMINATION C 00'TRWG5204 ISRMNAIN&MNTI.PA i 0CMPLETED ý28-Jun-2002

-ALPHA CONTAMINATION INSTRUMENTATION &

7RWG 5 2 0A 00 CMLETED ý8Jn20...... MONITORING comU.•UIl'=PU uunzu

i LAB ~STANDARDRERSE202HGL
LSLSOO2~ MAERILSA P I 00 COMPLETED 07-Jun.2002

ISE010402 .. SRTC WASTE GENERATOR -CBT SP 1101 ICOMPLETED ý07-Jun-2002

5 BEHAVIOR BASED SAFETY TEAM SAFETY CR o0 COMPLETED 14-May-2002
QS 00 ......WORKSHOP (MOD 3) __

!EELTOO9I IGETTING THE MOST FROM YOUR ELECTRONIC O
I[A30Ap-2 BR 002COMPLETEDELT091 • BALANCES u u

LSGEN001 O SRT SAR/TSR R&D OVERVIEW BRIEFING _BS ! 0. OPLETED ý25-Apr-2002

LSWPTOO!IFJRPP TREATABILITY STUDY EXTENSION RS 10O0 .! COMPLETED F23-Apr.2002

S-TGN0016 3BNFL - I-WPT-003 RS 01 COMPLETED i23-Apr-2002

iRW-0333P QUALITY ASSURANCE REQUIREDP-
STGN0022 :READNG RS 100 •COMPLETED 23-Apr-2002

ýHRDIIOOO IJOB HAZARD ANALYSIS (COMPUTER BASED) SC 00l !COMPLETED 1l3-Mar.2002

ITRWG2002 ý RW R EFRESHER TRAININGo RS . 00 iCOMPLETED 3-Mar.-2002

LSMTD01 JISRTC DRAINS TRAINING SP 00 . COMPLETED 120-Feb-2002

TRGCAT2 RA(INING CAT . 00 . COMPLETED 1.5-Jan-2002

Q'P 000... i1INITIAL NEGATIVE PRESSURE RESPIRATOR ICR 05 .C.MPLETE .. ....
IRF1 000 TRAINING CR uU -Jan-uu

Q'RP 'INITIAL NEGATIVE PRESSURE RESPIRATOR

RRP100N jp 01 , COMPLETED 10-Jan-2002

TRPG4°,0 .. EN.EL RESPIATORY PROTECTION ICR .02 .COMPLETED 10-Jan.2002

SLP980015 _ IDRAIN SYSTEMS GUIDELINES ýBS .100 ]COMPLETED :18-Dec-2001

SE~l030 IOSA LB STA NDARD INITIAL (WEB BASED) SC 00 C ~ D 05ec21

S LAB SKILLS (WRITTEN) FOR LABORATORY CMLTD 2-c20
:SF300000 •T/=CNCAN HCH 00 •COMPLETED i24-Oct-2001

TECHNICIANS CH IH 0

QHRG04 ADOLIGICAL WORKER 11 SELF STUDY 0 OPEE 1Jl20
STRAININ..................N.

QHRG0400 .... IOLOGICAL WORKER IISELF-STUDY FS 12 irCOMPLETED i31-Jul-2001

TRWG2.O3 JRADIATION INSTRUMENTATION & MONITORING PA 00 COMPLETED 12-Jun.2001

BETA-GAMMA CONTAMINATION
TRWG52o4 .o C.HPA 100 COMPLETED 12-Jun.20011INSTRUMENTATION & MONflTOI

,TRW520 iýALPHA CONTAMINATION INSTRUMENTATION & PPAG5O 00 JCOMPLETED 12-Jun.2001IMONITORING
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JSRTC ACCOUNTABLE MATERIAL HANDLER IMEjF2
SG152951 I" CRIT Y YBR I103 COMPLETED 06-Feb-2001:!SRTC NUCLEAR CRITICALITY SAFETY TRNG • ii• ...

INITIAL BRIEF

i SG152904 1COMPRESSED GAS CYLINDERS (U) .. .00 . COMPLETED 30-Jan.2001

TMAMHAZ1 3HAZMAT (INITIAL & RECURRENT) CR C01 COMPLETED '24-Jan-2001

TRGCAT01 iCONSOLIDATED ANNUAL TRAINING P 00 eCOMPLETED. i24-Jan-2001
i RADIATION GENERATING DEVICE OPERATOR CR 01l COMPLETED t09-Nov-2000

STGN0013 iBNFL PART B1 TRAINING BS 00 COMPLETED 03-Nov-2000

LI,2.21 RAD SAMPLE REC'G,LABELING &,11-1,2214 RDSML E03-Nov-2000
.. '(IS _ 1 COMPLETED 03-Nov-2000

STGN016 BNFL - I-WPT-003 R ..... OMPLETED .

SSRTC CONSTANT AIR MONITORING (CAM) WE 00 COMPLETED 03-Nov-2000
T N 7 SYSTEM ". . . .. j-----

ýISTG)oo[q JSRTC BNFL OR LISTED SAMPLE PROCESSING ý'-- [ 7 i
STGOO9 AUTHORIZA. z S 00 COPLTE ..-. o.-...

[LESSONS LEARNED B1 54/158 DISCHARGE TO
ISTGN0040 . N. BS 00 COMPLETED - 03-Nov-2000

SEOI0417 ýLI MANUAL 2.1716.03 OVERVIEW BR 100 .COMPLETED 25-Oct-2000

ISL090606 -!SRTCITNXIAL RCRA SATELLITE AREAS RS 05 __- COMPLETED 06-Sep.2000

SE010304 .. OSHA LAB STANDARD INITIAL (WEB BASED) SC 00 OMPLETED 30-Aug-2000

iSE010402 SRTC WASTE GENERATOR WE 00__ ACOMPLE1ED .30-Aug-2000

i ~~SRTC TECHNICAL AREA FACILITY ACCESS _ - _
S 1 TRAINING jjoU

iF~lSflflflf jGENERAL CHEMISTRY FOR LAB TECHS lIE "]O

COMPLETED j29-Aug-2000.J .................... ......... .t ..... ................................ ..... .. ................
ICOMPLET~D I2~-JiiI-2flflfl

] ........ if!CHAL LE N GE EX AM) • .. .. l ......... ,-... . . . Z 7 -L .......:
sL980015 . DRAIN SYSTEMS GUIDELINES lBS .... 00 . COMPLETED 19-Apr-2000

HRDGV001 APRIL 2000 DIVERSITY STAND-DOWN lBS 00 - COMPLETED _: 12-Apr-2000

trGcoo~O,.CONSOLIDATED ANNUAL TRAINING j i jo .... 7 'COMPLETED 21-Jan-2000
TRWD20 NCED RADIOLOGICAL WORKER TRAINING .jP 01.COMPLEE D 27-Oct-I 999

I]TRWG5200 iCRE0 COMPLETED 27Ot19

TW2 ]ADVANCED RADIOLOGICAL WORKER TRAINING C 01COI 9TRG50 iC lC OMPLETED 23-Sep-1999

'CORE

TRWG521 0 ADVANCED RADIOLOGICAL WORKER TRNG ..CE ".03 .COMPLETED 30-ug- 99

!CORE PRE-TEST ..............
ISE010300 IGREEN IS CLEAN/ASSOCIATED WASTE ... . O. . COMPLETED, j06-Aug-1999

ýQSCL1600 jSITEWIDE SECURITY STANDDOWN ,V . 00 oCOMPLETED 03-Aug-1999

!QSCL1601 IjSITEWIDE SECURITY STANDDOWN . jo COMPLETED - 03-Aug.1999
f]QHRG0300 i]AILGCL OKRNTA TRAINING iICR ) 11 J COMPLETED ' 14-Ju1-1999

07G FR -1F COMPLETED 114-Ju1-1999ý7QHRG300' IRADIOLOGICAL WORKER 11 INITIAL TRAINING iJ [•

lQHRGO300 IRADIOLOGICAL WORKER 11 INITIAL TRAINING IJ _0 OMP"LET'ED 514-JuI-1999
fMATHEMATICS FOR LABORATORY 0 C -Mar.1999

sF100000 TECHNICIANS -- rj

SF0000 MATHEMATICS FOR LABORATORY!SF100000 ! ...... • • COMPLETED !17Mar-1999
_______________ ECH N ICIA N S _________________

TREGCAT .. CONSOLIDATED ANNUAL TRAINING (CAT) P 00 ... COMPLETED 3-Feb1999

TREGO13Q jHAZCOM: FACILITY-SPECIFIC TRNG-ESH&QA RS 100 COMPLETED . 04-Sep-1998....

... TA.CALB BRIEFING FOR POLLUTION BS 00 COMPLETED 'll'E01090B40 CMPEE 27Ag19
, PREVENTION2

HRD10923 j1TEAMWORK, THE KEY TO VALUING DIVERSITY R1...00 JCOMPLETED ý02-Jun-1998

JPRADIOLOGICAL WORKER I SELF STUDY COMPLETED "17-Mar-1998QHRG 300 jIR DIO OGIAL ORK R I ELFSTU Y , .. .......... ,I................ ,I... .. ................
1QHRG1300 jRADIOLOGICAL WORKER I SELF-STUDY SE 8 . COMPLETED 17-Mar-1998

TREGCATB NSOLIDATED ANNUAL TRAINING (CAT) SC COMPLETED 7-J-1998

SG152980 SRTC TECHNICAL AREA FACILITY ACCESS SC 00 COMPLETED 03-Dec-1997TRAINING
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jQSHP970i I~R1CLT RPRDESDILFR BS 00 ICOMPLETED :05-Aug-1 997

M ITME & ATTENDANCE COLLECTION SYSTEMSBMMG0001 'CAC, R•, 'COMPLETED 113-Mar-1 997
JTACS)__ __

iTREGCAT7 'CONSOLIDATED ANNUAL TRAINING ýI 0 COPETD 23-Jan-1997
.............. .. ... ......... .. .... ... ................ ......... ..... .. .. .. ....................... ..... ......... ................ .... ......... .. .. . ..J . .... . .. ..... .. ... .. .... ... .. .................... ... .. ...... ... ....

TREGCAT6 CONSOi ..ANNUAL TRA-IN S1 00 G...... I O ... COMPLETED .. 12'JaI 996 .
TREGGERT GENERAL EMPLOYEE RADIOLOGICAL SC 00 COMLEE 24-J.n-i 996

__ RAINING (GERT)
TCATBO0 . CONSOLIDATED ANNUAL TRAINING SC 00 COMPLETED 12-Jan-I995

QRIHIIO !BASIC HAZARD COMM TRNG FOR C 0CMLTD 2-u- 9
ROFFICE/ADMIN PERSONNEL _.........._

_T!CATA00 JCONSOLIDA TED ANNUAL TRAINING CR 00 COMPLETED - 18-Jan-I1994

QRIHI000•,BASlC HAZARD.COMMUNICATION TRAINING CR 00 COMPLETED 06-Dec-1993
TICTSO3 ,IOJT TRAINERJEVALUATOR CR 90. O . .COMPLETED I8-Nov-o1993

,iQRIS110C 3EMERGENCY PREPAREDNESS TRAINING ICR 00 LETED
SS140300 OCCUPANT FIRE SAFETY . CR . 00.. CO°MPLETED . 22-Oct1993

iQSED1293 " 1993 ANNUAL SECURITY REFRESHER BRIEFING iCR 0o ICOMPLETED 123-Sep-1993
.. . s ........... oo..... . ..... . . .C.OM PLETE. .23 Aug................. 1

ijQRIS120B ISEVEN BASIC SAFETY PROCEDURES ýRS 00 - COMPLETED ý21-Jun-1993

QTIHAT05 iHEAT STRESS 100CR jO0 j COMPLETED '119-May-1993

QSCP3000 COMPUTER SECURITY AWARENESS TRAINING IRCR 00 COMPLETED 26-Mar-1993

E .CONTINUING GENERAL EMPLOYEE TRAINING i jCOMPLETED 26-Feb-1993

INMMG9360 OiRESP NIM ALARM .___CR.. 00 COMPLETED . 21-Nov-1991

[BIF91001 I!FIELD PROPERTY ADMINISTRATOR (FPA) .CR .00 . OMPLETED 23-Jul-1991

iHRC0000 RADIATION WORKER TRAINING - NMP/SRTC/RM CL 02 COMPLETED 24-Ma 991

HROO PRACTICAL o____

[TRSGETC1 IGENERAL EMPLOYEE TRAINING COMMON CR 00 COMPLETED i01-Feb-1991
• IIE202 •INR O H IMPCIMCL i00 COMPLETED 19-Nov-1 990

l1 ..E921.2 .. INTRO TO THE IBM PCIIBM ......... o PLEED .

3Q HRAOO R ýFADIATION WORKER TRAINING - CORE IC '03 lCOMPLETED 123-Aug-l 990

K
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